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Preliminary Statement

The work of this Commission was again extended and cg
Chapter 795, Laws of 1955. R

There were two changes in the membership of the Cor
Senator J. R. Keller, Winona, succeeded former Senator
vold, Detroit Lakes; Representative Leonard E. Lindquis
Center, succeeded former Representative Gordon Forbes,
thereby maintaining an equal number of majority and mij
bers of both Houses. e o

The officers elected in 1951 and again in 1953, were 1
voted to continue in their respective offices in 1955. They

Senator Thomas P, Welch, Chairman - ,
Representative Fred A. Cina, First Vice Chairn]
Senator B. G. Novak, Second Vice Chairman
Representative Lloyd Duxbury, Jr., Secretary

Also, Martha May Wylie, Secretary, has been cont
employment by the Commission; and Frank E. Bowniges
and former head pf the Mining Division of the State Tag
Consultant, was employed for short periods of time,

three months.

The Report submitted to the 1955 Legislature by this}
represents basic factual and statistical material relating ta
of iron ore. ' ' ‘

This Supplementary Report to the 1957 Legiélature;
1955 Report in many instances. Several new factors,
trends, both in the production of iron ore and in the ms
consumption of steel, substantially affecting Minnesota
an iron ore producer, have become apparent and w111
referred to. ' ‘




Preliminary Statement

The work of this Commission was again extended and conti:nue‘d:by " ; o

Chapter 795, Laws of 1955.

There were two changes in the membership of the Commission: -
Senator J. R. Keller, Winona, succeeded former Senator A, O, Slet-
vold, Detroit Lakes; Representative Leonard E. Lindquist, Broolyn
Center, succeeded former Representative Gordon Forbes, Worthington,
thereby maintaining an equal number of majority and minority mem
bers of both Houses, :

The officers elected in 1951 and again in 1953, were unanimously
voted to continue in their respective offices in 1955. They are as follows:

Senator Thomas P, Welch, Chairman
Representative Fred A. Cina, First Vice Chairman
Senator B. G. Novak, Second Vice Chairman
Representative Lloyd Duxbury, Jr., Secretary

Also, Martha May Wylie, Secretary, has been continued in her

employment by the Commission; and Frank E. Downing, Engineer - —

and former head of the Mining Division of the State Tax Department,

Consultant, was employed for short periods of time, in all, about
three months.

The Report submitted to the 1955 Legislature by this Commission
represents basic factual and statistical material relating to the taxation
of iron ore. :

This Supplementary Report to the 1957 Legislature refers to the -
1955 Report in many instances. Several new factors, conditions and
trends, both in the production of iron ore and in the manufacture and
consumption of steel, substantially affecting Minnesota’s position a8
an iron ore producer, have become apparent and will be hereinafter
referred to. : , :




Brief History of lron Mining in Minnesota

Under the chapter Brief History of Irfn} Mining in Minnesota, in
the 1955 Report, the subject of Recent Mining Developments on pages
11 and 12, is supplemented as follows:

It has been reported that Oliver Iron Mining Division of United
States Steel has an ore deposit at Virginia with about 27 million tons
of good ore which is now being developed for shipment. Actually some
shipments of this ore, called Sauntry ore, have been made during the
past few years by adjoining mines, Ore from the Sauntry is needed to
replace the declining high-grade ore in the Rouchleau Mine.

The Stephens Mine in White Township with 48 million tons of fair
ore is also being developed by Oliver for active production.

These two are the last of the large deposits on the Mesabi Range,
Remaining undeveloped deposits have substantial total reserves in
smaller ore bodies.

At the Tioga No. 2 Mine at the extreme west end of the Mesabi

Range, a large new concentrating plant was built in 1955 by Pickands-
Mather and Company,

. Great effort is being made to improve the grade of both concentrat-
ing ore and “diect shipping” ore, Much ore of the grade generally
known as “direct shipping” ore will soon have to be upgraded if it is
to compete with high-grade imports from Canada and South America.

o

Digest of Minnesota Laws Applicabl

lron Ore Taxation

In 1955 the Legislature amended some of the laws affec
taxation of iron ore. With reference to our 1955 Report, the §
sections of the law were amended. ;|

OCCUPATION TAX

p. 27—'55 Report Pursuant to Laws 1955, Extra Sessio
1. Constitution of ter 6, by an amendment to the Con
Minnesota, Article  adopted at the 1956 General Election,.
1 X, Sec. 1-A(d).  tribution of the occupation tax was ch
APPORTIONMENT  that 50% of the funds derived from the ta
OF OCCUPATION  go to the State General Revenue Fund;,
TAX the support of elementary and secondary.

and 10% for the general support of the Ur

p. 27—'55 Report By Laws 1955, Extra Session, Chapte
3. M.S. 1953, Sec. cle 2, there was imposed on producers of
298.01, as amended  (except taconite) a surtax at the rate
by Laws 1955, (raising the 11% rate to 12.65%), suc
Ex.S., Chapter 2 to be in effect for two taxable years, 1
OCCUPATION TAX 1956.

ON PRODUCING
ORES

p. 28—'55 Report Minnesota Statutes 1953, Section 298
5. M.S. 1953, Sec. provided a credit for high labor costs of
236.02, as amended  development or beneficiation, which creds
by Laws 1955, Ex.S., to reduce the rate on high labor st 4
Chap. 2, Art. 11, Laws 1955, Extra Session, Chapter 2)\4
Sec. 2. LOW GRADE of these credits was changed to provide a

ORE; CREDIT FOR (a) In the case of underground A
COST OF LABOR that tonnage of merchantable ore Prof
. o open pit mines which has resulted frg
ficiation within the State by jigging, heavy media, cyclone
roasting, drying by artificial heat, sintering, magnetic seqd
flotation, agglomeration, or any process requiring fine g
10% of that part of the cost of labor in excess of 7 0¢ andn
cess of 90¢ per ton of the merchantable ore produced, and
that part of the cost of such labor in excess of 90¢ per ton;

., (b) The aggregate amount of all lapoy credits (except la
its to underground mines and taconite operatioz(ls) cla)mno
6.2% of the total amount of occupation taxes (other than

tion taxes upon taconite and underground operations) in t

9 .
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Digest of Minnesota Laws Applicable to

lron Ore Taxation

In 1955 the Legislature amended some of the laws affecting the
taxation of iron ore. With reference to our 1955 Report, the following
sections of the law were amended.

OCCUPATION, TAX

p. 27—'55 Report Pursuant to Laws 1956, Extra Session, Chap-
1. Constitution of  ter 6, by an amendment to the Constitution
Minnesota, Article  adopted at the 1956 General Election, the dis-
1X, Sec. 1-A(d).  tribution of the occupation tax was changed so
APPORTIONMENT  that 50% of the funds derived from the tax should
OF OCCUPATION  go to the State General Revenue Fund; 40% for
TAX the support of elementary and secondary schools;
: and 10% for the general support of the University.

p. 27—'55 Report By Laws 1955, Extra Session, Chapter 2, Arti-
3. M.S, 1953, Sec. cle 2, there was imposed on producers of iron ore
298,01, as amended  (except taconite) a surtax at the rate of 15%
by Laws 1955, (raising the 11% rate to 12.65%), such surtax
Ex.S., Chapter 2 to be in effect for two taxable years, 1955 and .
OCCUPATION TAX 1956. .
ON PRODUCING

ORES

p. 28—'55 Report Minnesota Statutes 1953, Section 298.02, had
5.M.S. 1953, Sec. provided a credit for high labor costs of mining or
298,02, as amended  development or beneficiation, which credit served--
by Laws 1955, Ex.S,, to reduce the rate on high labor cost ores. By
Chap. 2, Art. 1], Laws 1955, Extra Session, Chapter 2, the basis
?)egfé Z.CI!.{()!V)\; E%EE of these credits was changed to provide as follows:
; CRE (a) In the case of underground mines or
COST OF LABOR that tonnage of merchantable ore produced in
) ~ open pit mines which has resulted from bene-
ficiation within the State by jigging, heavy media, cyclone process,
roasting, drying by artificial heat, sintering, magnetic separation,
flotation, agglomeration, or any process requiring fine grinding,
10% of that part of the cost of labor in excess of 70¢ and not inex-
cess of 90¢ per ton of the merchantable ore produced, and 15% of
that part of the cost of such labor in excess of 90¢ per ton;
_(b) The aggregate amount of all labor credits (except labor cred-
its to underground mines and taconite operations) cannot exceed
6.2% of the total amount of occupation taxes (other than occupa:
tion taxes upon taconite and underground operations) in that year.
At the time of his final determination of occupation tax, the com-
missioner reduces the credit otherwise allowable to each mine by
such equal percentage as would bring the total within such limitation.
~(¢) In no event can the credit allowed any mine be in excess of
75%, as applied to underground and taconite operations, and 60%
as applied to all other operations of the total tax otherwise due.

9




DIGEST OF MINNESOTA LAWS

p. 30—'55 Report By an amendment to the Constitution adopted
14, M.S. 1953, Sec.  at the 1956 General Election, all occupation taxes
298,17, as changed  except the 1% dedicated to the Veterans’ Com-
by amendment to the  pensation Fund are distributed as follows:
Constitution adopted  50% to the State General Revenue Fund;
in 1956, OCCU- 409 for the support of elementary and second-
PATION TAXES TO ~ ary schools; and 10% for the general support
BE APPORTIONED - of the University.

ROYALTY TAX

p. 30—'55 Report This section had provided a tax of 11% upon
1. M.S.1953,Sec,  all yoyalfy received during each calendar year
299.01, as amended for permission to explore, mine and remove ore
by Laws 1955, ExS.  from lands in Minnesota. By Laws 1955, Extra
Chap. 3, Art. Ill,  Session, Chapter 2, Article ITI, there was im-
Sec. 299.01. TAX  posed an additional tax at the rate of 15% upon
8{:\! ggg%l;ﬁél;ifE :}11 dliglyilg’ mat}:lnxné;r tll;e totz;fl ratfe 12.}(135%.. Such

, onal surtax to be in effect for 0 tax-
LAND RATE able years 1955 and 1956, o the wo tax

TACONITE AND*IRON SULPHIDES

p-32—'35 Report  Laws 1955, Chapter 729 clarifies the statute by

3,M.5.1953,Sec,  def ~ " , © 8, ?
298.25, as amended - sions of 'tigefgfz{.’p”rty covered by the liew provi-

by Laws 1955, Chap,
729. ADDITIONAL
TAXES

, 33— ‘

B s Toshort  Laws 1955, Chapter 728 provides for the distri-

298.28, as a'menc.led ution of the taconite tax as follows:
by Laws 1955, 1% 2% to the city, village or town; 50% to the
Chap. 728, Sl dﬁstnct; 22% to the county; 6% to the
APPORTIONMENT  gifioe, - the mining and concentration or
OF PROCEEDS thagrent_ Stel_)s thgreo,f are carried on in more
" porti oné taxing district, the Commissioner ap-
the operation of minj, 035 the tax hetween them, giving 40% to
' & and 609, to the processes of concentration.

p. 33—"55 Report

By La :

New Law | L% 1955, Chapter -294.28)
provisiong : y Uhapter 730 (294.21-294.28),
Laws 1955, Chap, - VIBIons are mad f i

(294.2] _294.23){ 730 taconite tailroads ag f:ﬁogvsg:ross earnings tax on

GROSS EARNINGS o - L1955, Chapter 730 (294,21.204.28).

TAX ON TACONITE 5 cOnite railroad company 3 -
RAILROADS ga;x i Q,E;ratl-ng’. Other tlln):r? iésadfﬁoféﬁfier,
of taconitgmclpauy used for the transportation

Concentrates, Tt is required to pay
10

DIGEST OF MINNESOTA LAWS

annually into the State Treasury, an amount equal to 5% oi‘E its’
earnings, which are defined as a sum equal to the amount which y
be charged under established tariffs of common carriers for the §
portation of an equal tonnage of iron ore from Mesabi Range po

ports on Lake Superior, including the charges for loading ore on

9. Laws 1955, Chapter 730, Section 3 (294.23). If a_coy
transports the crude taconite from mines to concentrating plant3
a railroad (other than a common carrier), the gross earnings ard
puted on the same basis as if the tonnage, equal to the fonnage
centrates produced, were transported from the Mesabi Range td
Superior. S

3. Laws 1955, Chapter 730, Section 4 (294.24:). The gross
ings taxes imposed on these taconite companies is m lieu of a¥
upon the railway and dock properties of these companies. The e
to subject them to the same tax which they would pay if the
common carriers. The tax is collected in the same manner as th
earnings tax of railway companies, ;

4. Laws 1955, Chapter 730, Section 6 (294.26). Division |
ceeds of tax. The proceeds of the tax are distributed between th
and the various taxing districts in which railway operations 2
ducted in the following proportions:

229, to the city, village or town; 509 to the school distri¢
to the county; 6% to the State, If different operations or d
steps are carried on in more than one taxing district, the C
sioner apportions equitably the proceeds of the part of the ta
to cities, villages or towns among such subdivisions, TROT i
of attributing 40% of the proceeds to the terminal facilities
end of the railway line and the remaining 209 to the railway
age connecting such terminal,

11




DIGEST OF MINNESOTA LAWS

annually into the State Treasury, an amount equal to 5% of its grog
earnings, which are defined as a sum equal to the amount which woylq
be charged under established tariffs of common carriers for the tyays.
portation of an equal tonnage of iron ore from Mesabi Range pointg tq
ports on Lake Superior, including the charges for loading ore on hoatg

2, Laws 1955, Chapter 730, Section 3 (294.23). If 4 company
transports the crude taconite from mines to concentrating plants oer
a railroad (other than a common carrier), the gross earnings are com-
puted on the same basis as if the tonnage, equal to the tonnage of con.
éentra.tes produced, were transported from the Mesabi Range to Lake
Superior. '

., 8. Laws 1955, Chapter 730, Section 4 (294.24). The gross eam-
ings taxes imposed on these taconite companies is in Leu of all taxes -
upon the railway and dock properties of these companies. The effect is
to subject them to the same tax which they would pay if they were
common carriers, The tax is collected in the same manner as the grosg
earnings tax of railway companies,

4, Laws 1955, Chapter 730, Section 6 (294.26). Division of pro-
ceeds of tax. The proceeds of the tax are distributed between the State
and the various taxing districts in which railway operations are con.
ducted in the following proportions: :

22% to the city, village or town; 509 to the school district; 22%
to the county; 6% to the State. If different operations or different
steps are carried on in mote than one taxing district, the Commis-

e —

sioner apportions equitably the proceeds of the part of the tax going B

to cities, villages or towns among such subdivisions, upon the basis
of attributing 40% of the proceeds to the terminal facilities at eich =
end of the railway line and the remaining 20% to the railway track-
age connecting such terminal, ,




Reserves

Under the chapter Reserves in our 1955 Report, pages 109 through
143, the term “Reserves” i defined and an explanation of the method
of estimating reserves is givem We supplement this chapter with the
following.

The past two years have shown great activity In search for new
deposits of iron ore, particularly in Canada and in South America.
1956 would have been a record in the iron ore history but for the
five-week steel strike followed by a strike of lake carriers which ham-
pered lake ore shipments for several weeks longer. Shipments from the
Lake Superior area were reduced by about 10 million tons. Imports
from Labrador and Steep Rock in Canada and from South America,
Africa and Sweden will still make up much of the loss due to strikes,
giving a total U. S, jron ore consumption of 133 million tons, of which
31 million will be imported ore, Minnesota will supply about 65 million
tons, (See Table No, 5, “Imports” on page 000,)

The world-wide search for iron ore and research to find practical
means for use of taconite and jaspers continues. Discoveries made
since World War II have heen enough to remove any fear of an iron
ore shortage for some time,

In Venezuela, ,both the expanding production from the Orinoco
Mining Company’s Cerro Bolivar and steady production from Bethle-
I}EI%]B s Bl Pao deposit continues and the vast tonnage of ore available
El Tat country will permit a much greater expansion. A new deposit,

orreno, 60 miles west of Cerro Bolivar has just recently been

%{;ilegnél%m%lb&t&rgial tonnages of iron ore are now coming from

There was some increase in i s TR

. > Increase In production from Brazilian deposits in
1956 and there will evid ;

those tremendous deposit:,nﬂy be more rapid future development of

In West Afri x - . . .
steadily in 195%?’ gxﬁf&?}lfc;ng"m‘ Hills deposit continued exporting

.caally i v U. S. interests h found two new
Lib rests have found tv
Alfrfg.m iron deposits. Other finds are being made in French West

, mgﬁl{d%s d%%)s%{ts arg beiélg found a?c(l_} de-

i P €ts, Lhe Iron Ore Company of Lan-
?giz gﬁgﬁ%disol‘i,ﬁl 1% million tong of direct shipping or;;n 11;1 1%56, and
South of the Troy }6 0 éncrease to 20 million tons in the next few years.
miles north of SeveaeI fmpany of Canada’s field and some 150 to 200
found and are being { ; aln &, large low-grade ore deposits have been
Farther west one IgJ esve oped by hoth Canadian and U. S. interests.
deposits. Still farthey v and one Canadian firm are exploring large
found near the Great Lw?ft’ Work is being done on deposits recently
near Ottawa. Bethlche axes. One U, 8, company is developing a mine
ore pellets in 1956, In th Memora deposit in Ontario shipped iron
' e Steep Rock Lake area there are two com-

12
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anies with large tonnages of ore:—Steep Rock Iron Mines
Iezstimated ore reserve to 1,000 feet of depth of 184,000,000 to
Caland Ore Company with an estimated ore reserve to 1,@00
depth of 104,100,000 tons. The total iron ore production in {
for 1956 was 21 million tons, or an increase of 44% over t
production. S
After more than thirty years of research work on low gral
formation material, the past five years have shown amazing
High grade agglomerates have become a valuable source {
hearth feed. Present record prices of scrap reflect the acute §
of this material in the United States. A
Direct reduction of iron ore is also being studied and the lon
prospects are reported to be favorable. -
The increasing broad demand for steel compels the develop
all readily available deposits of both high and low grade iron of
vital to this State, as well as to the whole Lake Superior Distr
both high and low grade deposits be developed and that th
shipping ore and the open pit wash concentrates be somewh
served to provide a backlog in times of national emergency.

The reserves of merchantable iron ore in the State of
as of May 1, 1955, are shown in the following table.

TABLE NO. 1 L
IRON ORE RESERVES OF MINNESOTA

Estimated Reserve Tonnagé (Including Stock-piles) in Gross T

May 1 Yenge Viimes® W EBR i
1920 1,305,926,735 10,927,844 24,819,959  ...... 1,3$
1080 1154434031 14250540 66542930  ...... 1,
1940 1,139,314,272 13,841,272 65,431,104 IR 1,2
1945 978,129,581, 12,715,183 59,787,900  ...... 1,01
1950 923,769,792 13,183,001 43415199 589,000 9
1951 906,225,928 12,110,218 41,869,807 913,165 o
1952 869,104,825  12,965994 44,808,481 574,908 9
1953 855,380,607 13,286,060 45,751,154 647,500 9
1954 842,178,641 12538740 60,831,420 711,652
1955 805,294,358  11,715324 60,848,084 793,847 8

Note: The above figures represent the estim:
Eagtqtuin,d and comprise the tonnage of ore in itllt]eedgﬁ?xexzept&‘;nﬁ,e ore in stock-piles. "The
! :t aln}c ude ore on State lands that were not under lease ag £ M stocie-pries. 1
onnage for May 1, 1956, was 117,197 1o, of May 1st of each year;

ges as reported by the 1A

a 4 - ) ns.
Source: Minnesota Department of Taxation,
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panies with large tonnages of ore:—Steep Rock Iron Mines with an
estimated ore reserve to 1,000 feet of depth of 184,000,000 tons and
Caland Ore Company with an estimated ore reserve to 1,000 feet of
depth of 104,100,000 tons. The total iron ore production in Canada
for 1956 was 21 million tons, or an increase of 44% over the 1955
production. ; ,

After more than thirty years of research work on low grade iron
formation material, the past five years have shown amazing results,
High grade agglomerates have become a valuable source of open
hearth feed. Present record prices of scrap reflect the acute shortage
of this material in the United States. :

Direct reduction of iron ore is also being studied and the long-range
prospects are reported to be favorable,

The increasing broad demand for steel compels the development of
all readily available deposits of both high and low grade iron ores, It i
vital to this State, as well as to the whole Lake Superior District that
both high and low grade deposits be developed and that the direct
shipping ore and the open pit wash concentrates be somewhat con-
served to provide a backlog in times of national emergency.

The reserves of merchantable iron ore in the State of Minnesota

as of May 1, 1955, are shown in the following table, :

TABLE NO. |
IRON ORE RESERVES OF MINNESOTA

Estimated Reserve Tonnage (Including Stock-piles) in Gross Tons

Year Mesabi Vermilion Cuyuna Fillmore -
My 1 Range Range Tange Co. Dist Fotal

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 1,189,314,272 13,841,272 65,431,104 1,218,586,648
1945 978,129,681 12,715,188 59,787,900 1,045,632,684
1950 923,769,792 13,183,901 43415199 589,000 980,957,892 -
1951 906,225,928 12,110,218 41,869,807 913,165 961,119,118 -
1952 869,104,825 12,965,994  44,808481 574,908 927,454,208
1953 855,380,607 13,286,060 45,751,154 647,500 915,065,321
1954 842,178,641 12,538,740 60,831,420 711,652 916,260,462
1955 805,294,358 11,715,824 60,848,084 793,847 878,651,613

i st

Note: The above figures represent the estimated reserve tonna the Depariraent of

Reaaton, and comprin th lonntee of e iy Lns o it i o1 [ ierpto: e s
: us the ore, : heso fig

total tonnage for May 1, 1955, Was 117,107 tong, o0 &5 of May 1st of each year; the ¢

Soutce; Minnesota Department of Taxation,
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TABLE NO. 2
CLASSIFICATION OF IRON ORE RESERVES OF MINNESOTA

AS OF MAY 1, 1955

Ciassiﬁcation %ﬁg VeRr:}‘igg " (%rgx:gl Total
Dizect Ore: 049,000 446,966.000
it . oeesens 432,917 000 (XS EERER] 14:049’0 ] 3
gﬁfizr;:uﬁd 189155000 11,807,000 39,573,000 240,085,000
Total vvveenns. 622,072,000 11,307,000 53,622,000 687,001,000
COS;ZT;;: o ... 181110000  ...eeL... 4,615,000  136,509,000%
Underground .... 34,927,000 ........ , 1,492,000 86,419,000
Total ..,...... 166,037,000  ......... 6,107,000  172,928,000*
Total Ore: . .
In Ground ...... 788,109,000 11,307,000 59,729,000  859,929,000%
In Stock-pile .... 17,302,000 408,000 1,120,000 18,840,000¢
Total ........ . 805,411,000  11,715000 60,849,000 878,769,000+

Note: The above figures représent the total gsﬁmnted iron ore reserves in gross tons as of May 1,

include ‘the reserve tonnages shown in Tables 1 ag of that date together with the tonnage
o ore o vt o geserie not under leasa as of May 1, 1955. '

“Includes 784,000 tons in Fillmore County District.
{Includes 10,000 tons in Fillmore County District,

Source: Compiled by the Mines Experiment Station from fhe records of the Minnesota Depart-
ment of Taxation.

STEEP ROCK

In our 1955 Report, page 119, under the subject of Steep Rock
is contained a resumé of an inspection trip made by members of the
Commission. In July, 1956, members of the Commission made an in-

spection trip to this area and the following information was developed
to supplement the 1955 Report on Steep Rock.

Steep Rock Iron Mineg Limited, inc
ary, 1939, owns a producing hematite
Lake near Atikokan, Ontari, The p:
more than 7,000 acres, all of which
Canadian Nationa] Railway ghout
Lake Superior,

orporated in Ontario in Febru-
iron ore property at Steep Rock
roperty which covers an area of
is owned in fee, is located on the
142 miles west of Port Arthur on
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STEEP ROCK LAKE AREA

¥

’
’

’
Dams :Tunncl

"€ Orobody
CALAND

1

i &
AN Orebodv npn o
HOGARTH

CAL

FALLS BAY

“H"” Qro Zona
{Unexplored)

=
P

ERRINGTON

. i1
The ore reserves of Steep Rock Lake area are
almost 300,000,000 tons per 1,000 feet of dep
now under development and lease, The deepest
been drilled to date shows high grade ore at a d
feet and is expected to go. to much greater deplige
The present expansion program anticipatdq prd
HOGARTH MINE, “G" Zone and ERRINGTYQ
be stepped up gradually to a combined an
of 5,500,000 tons by 1959, Production from “C" Orf
to CALAND will eventually provide upwards'
tons per year, THE STEEP ROCK RANGE V¥
BE PRODUCING AT LEAST 8,500,000 TOQ
ORE PER YEAR. ;

:/m J6! i‘bw“ Q".
Tatd AY \,Ki QHaN

Al (iovon
ZZ» Potentlq|
<> Possible

Since the company began mining op
broduced and sold about 12,000,000
pally in the United States markets,
mines of the Steep Rock range are
decades at the rate of 814 to 10

erations in August, 1

tons of high-grade

Ore reserves in the sevd

sufficient to sustain ope

million tong annually,
15



RESERVES

STEEP ROCK LAKE AREA
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The ore reserves of Steep Rock Lake area are estimated at

almost 300,000,000 tons per 1,000 feet of depth in the areas

now under development and lease. The deepest hole that has

been drilled to date shows high grade ore at a depth of 2100 !

feet and is axpected to zo to much greater depth.. - ..
The present expansion program anticipates production from

HOGARTH MINE, “G" Zone and ERRINGTON MINE wilt - -

be stepped up gradually to a combined annusl capacity

of 5,500,000 tons by 1959, Production from “C" Ore Zone leased

to CALAND will eventually provide upwards of 8,000,000

tons per year. THE STEEP ROCK RANGE WILL THEN

BE PRODUCING AT LEAST 8,600,000 TONS OF IRON .

ORE PER YEAR. -

{ ToWNof
ATIAOKAN

&R Proven Orchody
&ZZ2 Potontlal Qrebody
> Possiblo Ors Zono

Since the company began mining operations in August, 1944, it has
produced and sold about 12,000,000 tons of high-grade ore, princi-
pally in the United States markets, Ore reserves in the several proven
mines of the Steep Rock range are sufficient to sustain operations for
decades at: the rate of 8% to 10 million tons annually. -
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+ o4 the western two-thirds of the Steep Rock
Rgllglg ggﬂ%:gﬁﬁ&aén:geraﬁons. In this area are located the pres-
ently developed “A” (Hogarth) and “B” (Errington) ore bodies and
the “G” ore body which has been partly explore;i. o thiad of
Jeaged its properties on the eastern third of the
rarr}‘gléetzogi:%%gycgllgi)aﬁies on a royalty basis. The “C” and “D” ore
bodies are leased on a development basis to a subsidiary of Inland
Steel Company called the Caland Ore Company under the terms of
which lease Steep Rock Tron Mines has received already an advance of
$8,000,000 against future royalties.

Steep Rock Lake ore has very desirable chemical and physical
characteristics. The natural iron content is exceptionally high with
very low silica and phosphorus content. The low phosphorus content
which is well below the limit for ore of the so-called Bessemer grade,
makes it valuable for mixing with non-Bessemer grades to reduce
combined phosphorus content.

The analysis of the standard ore shipped by Steep Rock in 1954
compared with shipments from the Lake Superior District in 1958, is
as follows:

Sl Rock B srsis
Tron— Natural .......oveeererasnes 53.261% 50.368%
Phosphortis «..sveiaieriereriserssns 026 09
SIHCA .vvunierrenremrorrinirensiins 6.22 10.25
MOISEITE v vvevvririeviioiircinrenss 9,60 10,90

(Source: Iron Age)

The three ore-bearing zones of Steep Rock Iron Mines Limited re-
tained for its own mining operations, and on which the Company 1s
concentrating its production and development work at present, have
a combined length of approximately 15,000 feet and a width varying
from 100 to 400 feet. Ore is Jmown to exist at depths as great as 2,100
feet and is expected to go to much greater depths. Ore reserves in this
area are estimated conservatively at 184,000,000 tons per 1,000 feet
of depth. This is the area from which the Company is planning to
produce 5,500,000 tons of ore per year.

Up to 1953 all of the production of the Company was from the Open
Pit Errington I\{I‘m’g (“B” ore zone). In Auggst,y1953, the Open Pit
ﬁogarth Mine (“A” ore zong) came into production, and all shipments
in 1954 were made from this mine which has a capacity of 2,000,000
tons per annum. Development work on the Errington No. 1 Under-
ground Mine continued in 1954 and this mine is ready to be brought
into substantial production on short notice, having an ultimate ca-
pacity of 1,500,000 tons per annum, When developed the “G” ore zone

is expected to yield a mini : €
1,000,000 tons. inimum annual open pit production of

Shipments of ores from § - e
1945 through 1954 were ag ?gﬁgvlfs?ck Iron Mines Limited in the years

16

Year Ended Shipments
Dec. 31 _g_t_cles_)__
1945 ... cviiiiiieann 504,772
1946 ... .iiiiininnn 830,409
1947 i 1,206,246
1948 ..... he s e 686,091
1949 ......000iennnn 1,134,261 , i
1950 ............... 1,216,614 108
1951 ..vvvvnvenne... 1,326,724 11,
1962 ... i 1,274,355 11
1953 ..o 1,301,688 13
1954 ,.......0.hh, 1,156,654 12
1956 ... ... e ... 2,265,555 23
1956 ........ vhee.s. 8,314,138 .

The Steep Rock Iron Mines Company does not process
manufacture steel. Tts ore is sold to U. S. steel plants lg
Great Lakes, It is rail shipped to Port Arthur and thencd
by lake carrier. ' '

ESTIMATES OF FUTURE PRODUCTION FROM STEEP
IRON MINES CO.

1957 i, 3,750,000
1958 .o 4,500,000
1959 ..... S 5,500,000

_Caland Ore Company (Under a 99 year lease from Ste@
Mines Limited by Inland Steel, ieaseg in 1952) is<kmowys
and “D” ore bodies. Development of this area in Steey
425 feet below the original water level of Steep Rock La)
is expected to cost about $50 million, of which $15 millio
been spent, with production commencing by 1960 and
to 3 million tons annually, with a potential of 5 million.

The development operations started in 1953 p1E
pany has been dredging the area over a year Ogn a(.i fglaél
program. The dredges are 176 feet long ‘and 58 feet wi

16 f%ertl; in depth, The cost of the two dredges amounts

The de-watering of Falls Bay is similar -5
Steep Rock Mines accomplished in its dive?sri:r? o%hgteii)

seven mile road costing $600,000 was built by Caland Ord

which 800 carloads of machinery and equipment were §

future mine site in large low boy trucks and '
og the two dredges is equipppd with 10,000 I?IS.SP%nlﬁ)cl)%grzt
10,000 H.P. motors on floating boosters and 10,000 ELP. 1
shore boosters, which dredges pump the water and the

bottom of the lake up through 42 inch steel pipes. The

line can handle about 85,00 : :
of the pipeline will be ab’outo5g1;zux.ﬁli?eg. minute and the
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ded Shipments Gross Value
Year Ende (tons) All Ore Sold

504,772 $ 2,891,054
830,409 4,585,782
1,206,246 7,049,550
686,091 4,815,500
1,134,261 8,950,153
1,216,614 10,699,363
1,396,724 11,968,002
1,274,355 11,489.416
1,301,688 13,200,505
1,156,654 12,181,001
2,265,555 23,845,549 -

1056 ovrevernens .. 3,314,138

The Steep Rock Iron Mines Company does not process iron ore nor |
manufacture steel. Its ore is sold to U. S. steel plants located on the
Great Lakes, It is rail shipped to Port Arthur and thence transported

by lake carrier. ,

ESTIMATES OF FUTURE PRODUCTION FROM STEEP ROCK
IRON MINES CO.
. .3,750,000
4,500,000
5,500,000

Caland Ore Company {(Under a 99 year lease from Steep Rock Iron s
Mines Limited by Inland Steel, leased in 1952) is known as the #*¢¥ 7=
and “D” ore bodies. Development of this area in Steep Rock Lake,

425 feet below the original water level of Steep Rock Lake’s Falls Bay,
is expected to cost about $50 million, of which $15 million has already
been spent, with production commencing by 1960 and rising quickly
1o 3 million tons annually, with a potential of 5 million. SR

The development operations started in 1953 and Caland Ore Con-
pany has been dredging the area over a year on a five year dredging
program. The dredges are 176 feet long and 58 feet wide and about
16 feet in depth. The cost of the two dredges amounts to about $10
million, :

The de-watering of Falls Bay is similar to the de-watering that
Steep Rock Mines accomplished in its diversion of Steep Rock. First; 8
seven mile road costing $600,000 was built by Caland Ore Compatiy 0. -
which 800 carloads of machinery and equipment were carried to the .
future mine site in large low hoy rucks and assembled at the site. Bach
of the two dredges is equipped with 10,000 H.P. moors on the pumps
10,000 H.P. motors on floating boosters and 10,000 HL.P. motors on the
shore boosters, which dredges pump the water and the silt from the
bottom of the lake up through 42 inch steel pipes. The 42 inch pipe-
Tine can handle about 85,000 gallons a minute and the ultimate leag
of the pipeline will be about 514 miles. |

1
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Tunn lasted in and through the granite to drain off
the vsf.aﬂ;:}f.s %%bﬁggebbinen built in many spots to prevent the water
from returning, Mr. Cayia, General Manager of Caland, explained
the whole diversion operation by saying: Water, water everywhere
and it’s all trying to flow toward us”

The diversion work goes on all the year around, both summer and
winter. When winter temperatures get below zero, reaching 60 below
at times, the ice on the lake needs to be broken up and draglines scoop
up the chunks of ice, load it in trucks and it is hauled away so that
the work of diverting the water from the lake can go on.

The reserve figure of Caland’s “C” and “D” ore bodies is 50 million
tons but it is expected that ultimately it will be more than that. The
ore runs: natural iron 53%; silica 6% and is very low in phosphorus. It
is considered a very excellent ore, and will be shipped to Inland Steel
Company furnaces at Chicago.

A Consulting Engineer for Steep Rock Iron Mines Limited has esti-
mated ore reserves to 1,000 feet of depth, at 288,100,000 tons in the
Steep Rock Lake area, of which 184,000,000 tons are in the area direct-
ly owned by Steep Rock and 104,100,000 are in the area leased to
Caland Ore Company. The Engineer also reported that there is no rea-
son why the ore bodies at Steep Rock should not continue to consider-
ably greater depths than 1,000 feet. One drill hole now shows ore to
occur more than 2,000 feet vertically below bedrock in the lakebed.

A Mining Geologist has also estimated ore reserves at about 250,
000,000 tons. This estimate represents about one-sixth to one-seventh
of the total reserve of direct-shipping ore and concentrates that will

be produced by methods now in commercial - T .
the United States, rcial use on the iron ranges in

It was pointed out to us that the mining of jron ore by open pit
methods is the most economical means of groducing Iargeyﬁognaggs.
But when a depth of four to five hundred feet is reached, increased
waste in the walls of the pit and the cost of moving the ore to the load-
ing terminals necessitates sinking of shafts whioh means that ulbi-

g;ituﬂﬁ rﬁihsotgse,p Rock iron range will be mined entirely by under-

The Community near these mining operations i ) ,

al L perations is known as Atikokan.

It hﬁs bee% expanding in population, which is now over 5,000, and
n tt edrlisrl ential and business areas. Two department stores have
mumic al ge new buildings and a third bank was constructed. The
mumcﬁ ana(SiS%SSm%nt almost doubled during 1954, Housing, land-
fge?mﬁent th eve (I)1p ment are heing actively assisted by the Federal
(siglﬂar to F eru)g Tﬁ?e Central Mortgage and Housing Corporation
highway into Atikok e Ontario Government completed a $7,500,000
extend the highway o0 Ly 04 and has indicated that it intends to
United Si:a’cesfgr bort%:ar. EI\Irlc.:lrffugle;t f‘f’itgc’rt fﬁancqs on the ganadian-
it and under, .t all the mines operating, open
11)6{;000! ground, the population of Atikokan is expected to reach

18

The following statement was made by officials of Steep
Mines Limited: \

“The steady decline in accessible high-grade reserves of;
other Lake Superior Ranges has placed Steep Rock’s dg
strong position competitively. Steep Rock has large resg
have a grade as high or higher than the Mesabi Reserves.
of the United States and Canadian steel industries since 4
produced a sharp increase in demand for iron ore and part)
high-grade direct shipping ores which Steep Rock has avail
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The following statement was made by officials of Steep Rock Iron

Mines Limited: _

“The steady decline in accessible high-grade reserves of iron ore on
other Lake Superior Ranges has placed Steep Rock’s deposits in a
strong position competitively. Steep Rock has large reserves which
have a zrade as high or higher than the Mesabi Reserves. The growth
of the United States and Canadian steel industries since the war has
produced a sharp increase in demand for irox ore and particularly for
high-grade direct shipping ores which Steep Rock has available.”

IRON RANGES OF LAKE SUPERIOR REGION

N Port Arthur
~ Steep Rock Fort Williom
N

~
‘\\ @ Atikokan
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Supplementing our report on South Ameriea and West Africa In
the 1955 Report, beginning on page 120:
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AMERICA
BRAZIL SOUTH

reported that Brazilian iron ore production in
th?sléaaffff ﬁi};shée;aespmn probably increa.tse in the next few' years.
Since the narrow gauge railroad from these mines to the Atlantic Port
of Victoria is inadequate for haulage of iron ore, the- reported proba!ole
expansion will call for a major relocation and railway construction

program.

PERU .
Good tonnages of high grade ore are coming to the United States

yearly from Peru’s Marcona open pit deposits located. only a short
distance from the Pacific coast loading pier. Ore is being hauled by
truck. Part of this ore is sold in the United States on contracts run-
ning from five to ten years. While most of this ore comes to the United
States, the smaller part goes to a small furnace at Chimbote in north-
ern Peru. Shipments from Peru to the United States began in 1953
with shipment of about 844,000 tons. The shipments in 1954 were
1,930,000 tons and in 1955 some 1,554,000 tons, This ore is said to
average 55% to 62% natural iron,

VENEZUELA

Shipments of iron ore from Venezuela to the United States increased
from 635,000 tons in 1951 to 1,845,000 tons in 1953; 5,210,000 tons in
1954 and 7,120,000 tons in 1955, with expected shipments of some
9,000,000 tons to this country in 1956. In addition to the 560 million
tons of proven ore, several other large deposits are known to exist
in the area south of the Orinoco River. The ore potential is ample to
warrant substantial expansion of development and ore exports. This
ore consistently averages 58% natural iron,

LIBERIA WEST AFRICA

Swedish and United States interests are reported to have found two
new ore deposits in Liberia, In addition, Frobisher, Ltd., controlled by

Ventures, Ltd., of Canada, is developing the Ft, Gouraud iron ore
deposits in French West Africa,

20

‘three-year Dominion tax exemption as each unit or oT

LABRADOR-QUEBEC, CANADA

On pages 124 through 130 of our 1955 Report, 1
Labrador-Quebec is covered, showing a map of distances
ings of the Commission based on an inspection of the!
of the members of this Commission in 1952. Because!
developed tremendously, some of the members made a8
tion trip in September, 1956, and the following report ¥

IRON ORE COMPANY OF CANADA

The Iron Ore Company of Canada was formed b
Canadian concession companies — Hollinger Consolidate
Limited; Republic; National; Armco; Youngstown; °
Hanna. In addition to capital furnished by the partne
Company of Canada, 19 Canadian and American insurs
loaned $150,000,000. ‘

Proved Ore Reserves of Iron Ore Company of Canag
into three groups so that the Company was able to arr
Canadian Government to consider each group a separaf
purposes, thereby enabling the Company to take adv

production. The reserves are identified as follows:

1, KNos LAKE ARrEA (formerly Burnt Creek)—238 mil]

in a radius of about five miles. -
2. FLEMING AREA—45 million tons within a radiud
miles,

3. Goopwoop AREA—95 million tons within a radius of;

This ore qverages at least 54% natural iron and after!
has mined for about ten years, the ore will still grade af

due to the fact that it plans & i ; i
during the same thag. p 0 mine both low and hl’

Preduction from the Knob
tember 11, 1956, is as follorvlv%: Lake Area from July 81

Gagnon Mine ...... .., . ... . 0
French Mine g,éggzo»
R}JthLakeMine.....;........,.... 8:600:0
Glllee 400,04

Total . '

.......................... 18,400,0(

The Company had estimated that i
ity o s i inaly rodoced 610 ol
0 Produce il S , -
the actual production reachég lﬁﬂhmﬂql}iggntsoisyear but th
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LABRADOR-QUEBEC, CANADA

On pages 124 through 130 of our 1955 Report, the subject of
Labrador-Quebec is covered, showing a map of distances and the find-
ings of the Commission based on an inspection of the area by some
of the members of this Commission in 1952. Because this area has
developed tremendously, some of the members made another inspec-
tion trip in September, 1956, and the following report resulted: :

IRON ORE COMPANY OF CANADA

The Jron Ore Company of Canada was formed by the original
Canadian concession companies — Hollinger Consolidated Gold Mines,
Limited; Republic; National; Armco; Youngstown; Wheeling and
Hanna, In addition to capital furnished by the partners of Tron Ore
Company of Canada, 19 Canadian and American insurance companies
loaned $150,000,000.

Proved Ore Reserves of Iron Ore Company of Canada are divided
into three groups so that the Company was able to arrange with the
Canadian Government to consider each group a separate unit for tax
purposes, thereby enabling the Company to take advantage of the

three-year Dominion tax exemption as each unit or group goes into s

production, The reserves are identified as follows:

- 1. EnoB Lage Area (formerly Burnt Creek)—238 million tons vgith» L

in a radius of about five miles.’

2. FLEMING AREA—45 million tons within a radius of about four
miles, :

3. Goopwoop ArEA—95 million tons within a radius of three railes.
This ore averages at least 54% natural iron and after the Company
has mined for about ten years, the ore will still grade about the same
due to the fact that it plans to mine both low and high grade ores
during the same time, o

Production from the Knob Lake Area from July 31, 1954 to Sep--
tember 11, 1956, is as follows:

Gagnon Mjne L e Ceeenn 6,100,000 tons
French Mine .................... .. 8,300,000 tons
Rpth Lake Mine ...,.,. Ceeerareas .. 8,600,000 tons
Gill Mine . , 400,000 tons

Cee i oy - s e . 18,400,000 tons

The Company had estimated that it would be producing about 2 -
million tons in 1955 but it actually produced 83 n%]lion tons. It ultt-
mately planned to produce 10 million tons a year but this year, 1956
the actual production reached 12 million tons. .
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TOWNS

ille—(formerly known as Knob Lake) is a new town
logggﬁg ‘1’:1}11}3 m:(ine site.yThe town has been named for the Catholic
Bishop of the region. It is a modern, thoroughly up to date town.
Although the roads are still in early stages of engineering, there is an
intense interest in automobiles and there are about 150 automobiles
belonging to the 2,000 people who live there. The longest drive at
Schefferville is four and a half miles out to Squaw Lake, a float-plane
base. There is no hotel or public restaurant but there are completely
modern and good looking houses. There is a theater which alter-
nates movie showings in French and in English. Hudson’s Bay Com-
pany is building a store and there is a bank on the main street,
Schefferville is growing in size and it is predicted that it will continue
1o grow.

Sept Hes (Seven Islands) located on the north shore of the St.
Lawrence Gulf, has been the place most immediately affected by the
Iron Ore Company development, In 1942 this village had a population
of less than 1,000 persons and there are now at least 7,000. Since the
Company built the ore docks here there has been an expansion of busi-
ness activity. There are many automobiles, major streets and many
others are paved. The older houses no longer outnumber the new ones
and there are subdivisions growing, The village never had a road con-
nection with the outside world but a road is now being built to connect
with the road from Quebse City, more than 300 miles southwest,
which should he completed within the next year or two.

The dock at Sept Tles is 2,200 feet long with a dredged depth at the
go%k of 3714 feet at low tide. The maximum tide variation is 11 to 12
eet,

The Company owns 72 Diesel Engines, 1750 H.P. each, and 3,000
ore cars. "The terminal at Sept Iles maintains a huge repair shop, which
is a general repair shop for the locomotives and ore cars. It is equipped
to take care of any emergency in addition to constant overhauls of all

the Company’s equipment and has 155 pound steel rails running
into the shop. .

A train consists of 125 ore cars carrying 80 to 85 tons of iron ore
each and four Diesel Epgmes. The averaggé weight of a train coming
down from Knob Lake_ls 11,000 tons of iron ore; total weight, includ-
ing engines, cars, eic., is 16,000 tons. The crew consists of 4 members
to each train. Bight trains come down from the mine each day carrying
in all 85 to 90 thousand tons of ore, The rail is of 132 pound steel

on the main line and 100 pound steel on all sidings and in terminal

The operation of weighing the ore cars is calleg humping. All of the

car loads of ore coming down from Knob Lalk i t T1
The sampling and grading is dq ke are weighed at Sept Iles:
sent by teletype to Sept g[ Iléssfione at the mines and the information is

So, when a train load of ore arrives at
22
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ept Iles, it is known what kind of ore is in each car; whe
]?egn min:ad; what day it was mined and what time it left Kn
plus expected time of arrival. Approximately four to five,
weighed every minute and this is recorded automatically’
machines on cards which already have been made up with the
tion teletyped from Knob Lake punched on each card repres
car load of iron ore. )

After the cars of ore are weighed, the car continues and i
by two rotary dumpers into bins for finer crushing. Two
dumped approximately every 67 seconds, or approximately:
every 67 seconds. A Barney Hoist is used to push the c4
the dump house. The ore is taken by two conveyor belts each
wide, to the docks, traveling at a speed of 629 feet a minute, §
handles 4,000 tons of ore per hour. There is also another con
going to the stock piles traveling at the same speed and
the same amount of ore. =

The railroad running between Knob Lake and Seven Isla
tance of 357 miles, is known as the Quebec-Northshore and
and is chartered as a common carrier and therefore must acq
ments from other mining companies in the area. It is opd
centralized traffic control at Seven Islands. There are 20 polg
mile over the railway carrying 2 wires on top for power trs
2 similar wires 14 feet below carry the signal code and i
circuit, plus 12-channel carrier for telephone and teletypd
switches to the 27 sidings are controlled from the traffic cont
The empty cars going up to Knob Lake take the sidings anse
trains coming down take the main line. '

Contrecoeur—(40 miles northeast of Montreal on the sou
the St. Lawrence). Ore is shipped from Seven Islands to Co
in ocean-gomng vessels up to 30,000 tons capacity, At Contrd
ore is transferred by a standard ore bridge to canalers for d
lower lake ports and also to rail cars for direct rail shipmen
furnaces. It is expected that 214 million tons will be handle
Contrecoeur in 1956. Upon completion of St. Lawrence Wa
can be shipped from Seven Islands to Lake ports in 20,000 i

Contrecoeur at that time will probab] :
mont for -t bom & probably be used largely for :

For 1956 the estimate for shipments is as follows:

12 million tons to be shipped, to be distributed as follo

7,200,000 tons will go to east coast in ’
t ports in U, S.
2,500,000 tons through Contrecoeur. :
2,300,000 tons overseas,
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Sept Iles, it is known what kind of ore is in each car; where it hag
been mined; what day it was mined and what time it left Knob Lake,
plus expected time of arrival. Apprommately four to five cars are
weighed every minute and this is recorded automatically by IBM
machines on cards which already have been made up with the informg-
tion teletyped from Knob Lake punched on each card representing a
car load of iron ore,

After the cars of ore are Weigl_led, the car continues and is dumped
by two rotary dumpers into bins for finer crushing. Two cars are.
dumped approximately every 67 seconds, or approximately 170 tons -
gvery 67 seconds. A Barney Hoist is used to push the cars up to
the dump house. The ore is taken by two conveyor belts each 60 Inches
wide, to the docks, traveling at a speed of 629 feet a minute. Each belt
handles 4,000 tons of ore per hour. There is also another conveyor belt
going to the stock piles traveling at the same speed and handling
the same amount of ore.

The railroad running between Knob Lake and Seven Islands, a dis-
tance of 357 miles, is known as the Quebec-Northshore and Labrador
and is chartered as a common carrier and therefore must accept ship-
ments from other mining companies in the area. It is operated by
centralized traffic control at Seven Islands. There are 20 poles to each
mile over the railway carrying 2 wires on top for power transmission;
9 similar wires 14 feet below carry the signal code and telephone
circuit, plus 12-channel carrier for telephone and teletype. All 1ail
switches to the 27 sidings are controlled from the traffic control board,

The empty cars going up to Knob Lake take the sidings and the ore r(

trains coming down take the main line.

Contrecoeur—(40 miles northeast of Montreal on the south shoreof
the St. Lawrence). Ore is shipped from Seven Islands to Contrecoeur -
in ocean-going vessels up to 30,000 tons capacity. At Contrecoeur the
ore is transferred by a standard ore bridge to canalers for deliveryfo
lower lake ports and also to rail cars for direct rail shipments to valley
furnaces. Tt is expected that 214 million tons will be handled through
Contrecoeur in 1956. Upon completion of St. Lawrence Waterway, 01

can be shipped from Seven Islands to Lake ports in 20,000 ton vessels: L
Contrecoeur at that time will probably be used largely for trans-ship- -

ment for rail haulage.
For 1956 the estimate for shipments is as follows:

12 million tons to be shipped, to be distributed as follows:

7,200,000 tons will go to east coast ports in U. S.
2,500,000 tons through Contrecoeur,
2,300,000 tons overseas,
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. . in Canada, covering a path some T@c@nﬁte
60§0§§egflg1111§ afggﬁlt%eg%ggr}gg;n Bay exi:e’ndjng southeast, is as

follows:

In our 1955 Report, beginning on page 147, the subject

. i and six testing drills operat- is thoroughly covered, giving the History of Taconile, 1
. United States Steel C""P"t'ﬁvf,‘fslécgfp g%rxfen Tolands, There ate several serves, Beneficiation of Magnetic Taconite and also setti
;  jeinan area 160 miles notfe ial that will yield high grade concentrate. Experiments and Developments, together with Taconitg
: hundred million ons of materi d' ding about 379 Problems. We supplement this section on Taconite with tk

! V . ; il e ore gra ) (] ) , .
S _ Canadian Javehn-ta 2&?6&0%8. %hgrualreadyglrlave their railroad ~ The following recommendations were made by this Co
= ron that Wﬂ'lcﬁogti:ﬁnbzaabout a 40-mile long railroad and will come its 1955 Report and after each recommendation is stateg

» i‘fj{,"fg’ %ﬁévﬁ};n Ore Company Railroad at Mile 224. taken by the 1955 Legislature thereon. :

—_ ore bed deposits of concentrating 1. “It is recommended that the taconite tax remain af
mgggalﬂzgeﬁzl;aepggg ti:zgglalségiiaﬂpmbabi%ty in the future there ' rate and the law be amended to change the distributior
willbea conZentrating plant, proceeds so that the local taxing units W1(lil1 gecege a percey]

! Jalore (Jones & Laughlin)—are investigating large quantities of %?%;]ft gﬂgﬁiebghfﬁ ggwpiﬁ)gfggr;gf additional municip
concentrating ore in this general area. . ’

L . S < . Action taken by Laws 1955, Chapter 728, The leg

: Warren S. Moore-Pickands-Mather—are investigating various de creased the percen)t'ages,of the proceeé)s of the tax going

: posits of concentrating material. Baton-Atlantic I municipa}llities S0 tlllllat the gaconitseofiyax Wg}l;ld bﬁa divé;is?td

¥ her minin erties in Quebec are: Cyrus Eaton-Atlantic Iron 22% to the city, village or town; 509 to the schoo
; Orggglntemgtli)gggl Tron Cox%pany; Fenirggre Iron Mines, Litd., Fort - ch county; 6% to the State.
: Chimo Mines, Ltd.; Quebec-Labrador Development Co.; Norancon e s .
. Exploration; Hollinger-North Shore; and Quebec Iron and Titanium 2. “It is recommended that the taconite tax law be amenie
_ i . Corp. . the State and local taxing units can determine definiely
. e R erty is taxable and what property is non-taxable undex
» R : ' provisions of the law.” ' :

! Action taken by Laws 1955, Chapter 729, The legislatu

PR the statute with respect to the property covered by the

o i sions of the tax by excluding from the lieq provisions an

T used for residential or townsite purposes, and by making

s if electric power plant, constructed primarily for taconite

t sold any surplus power, it would have to pay the genex
tax on a proportion of the total value of the plant equal 4

% | : portion of power sold or used for other than taconite purp
3 % 3. “It is recommended that the private railroads of tacq
banies be taken out of the ‘in Kew’ provisions of the taconi
S and be taxed on a gross earnings basis, the revenue theref
! C appropriately allocated to the local governmental units into ¢

: L

which such railroads operate; that the tax be at the same §
gross earnings tax on other railroads and that the gross e4
determined by assuming a freight yate for the merchandi
which is the same o

roads,” T comparable to the published tariffs of §

4. “It is recommended that i . :
companics bo sameq de at the private loading docks

. 8ross tonna i . the
appropriately allocated to the Joga] tiiil;leglsn%?g,}evenue b
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Taconite

In our 1955 Report, beginning on page 147, the subject of Taconite
is thoroughly covered, giving the History of Taconite, Taconite Re-
serves, Beneficiation of Magnetic Taconite and also setting forth the
Experiments and Developments, together with Taconite Taxes and -
Problems. We supplement this section on Taconite with the following,

The following recommendations were made by this Commission in
its 1955 Report and after each recommendation is stated the action .
taken by the 1955 Legislature thereon.

1. “It is recommended that the taconite tax remain at its present
rate and the law be amended to change the distribution of the fax
proceeds so that the local taxing units will receive a percentage neces-
sary to enable them to provide the additional municipal functions
brought about by the new industry.”

Action taken by Laws 1955, Chapter 728. The legislature in-
creased the percentages of the proceeds of the tax going to the Jocal
municipalities so that the taconite tax would be divided as follows:

~ 22% to the city, village or town; 509 to the school district; 22% to
the county; 6% to the State.

2. “It is recornmended that the taconite tax law be amended so that
the State and local taxing units can determine definitely what prop-

erty is taxable and what property is non-taxable under the ‘in fiew! . .

provisions of the law.”

Action taken by Laws 1955, Chapter 729. The legislature clarified
the statute with respect to the property covered by the lieu provi-
sions of the tax by excluding from the lieu provisions any property
used for residential or townsite purposes, and by making clear that
if electric power plant, constructed primarily for taconite operation,
sold any surplus power, it would have to pay the general property

tax on a proportion of the total value of the plant equal to the pro- o E

portion of power sold or used for other than taconite purposes.

3. “It is recommended that the private railroads of taconite com-
banies be taken out of the ‘in liew’ provisions of the taconite ta law
and be tazxed on a gross earnings basis, the revenue therefrom to be
appropriately allocated to the local governtmental units into or through
which such railroads operate; that the tax be at: the same rate as the
gr0ss earnings tax on other railroads and that the gross earnings Jbe
determined by assuming a freight rate for the merchandise camie

;’g};igéx?}'s the same or comparable to the published tariffs of other rait

4. “It is recommended that the private loading docks of taconite
companies be taxed on a grosy tonnag’e basis and rgrenué therefrom be
appropriately allocated to the local taxing units.” =
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Action taken by Laws 195

5, Chapter 730. The taconite railroads

t of the lieu pm’)visions of the taconite tax and sub-
were te}cken °§ss earmings tax based on the tonnage of concentrates
JeCt&ed %a gfl upon the rate per ton charged by commercial rail-
Qrodu(%e ’?ﬁta transportation of iron ore from Mesabi Range points
}coale grsu zior ports. The general effect was to subject tqcc%x;:te
rgﬂrca)z;ds aﬁpd docks to the same tax that they would gctllly i\f/I %Y
were common carriers transporting the concentrate from the Mesabi

Range to Lake Superior,

“Tt i ded that the Legislature take note of the fiscal
diﬁ5i'culgceés Oxéeclzgén;lm ggv:rnmental units in the taconite industry area
brought about by inordinate demands for governmental service du’x"mg
the construction period, and consider such relief as is appropriate.

A number of laws were passed pursuant to this recommendation.
They include the following:

By Laws 1955, Chapter 391, the Aurora School was authorized
to leyvy against t’aconige companies a special tax in the year 1955
not exceeding $250,000, and in the year 1956 and 1957 not, exceed:
ing $200,000 in each year, to defray additional operating and
maintenance costs resulting from increased school enrollment re-
sulting from construction of taconite plants.

By Laws 1955, Chapter 423, certain school districts, operating
under cash basis laws, in which, as a result of taconite construction
enrollment increased by more than 759 over the enrollment of
1951, were authorized to jssue emergency certificates of indebted-

ness to meet the increased costs resulting from such increase in
enrollment.

By Laws 1955, Chapter 429, the Aurora School District was au-
thorized fo issue bonds in an amount not exceeding $1,715,000 for
the construction of elementary school buildings, the bonds to be

g}alg _b%r a special tax levied against taconite companies within the
strict.

By Laws 1955, Chapter 514, the I, ty School District
was authorized to ssue bonds in an amoﬁ?; n((})(t);‘gczeding $1,825,000
for the purchase and construction of schog] buildings, the bonds to

be paid by a special tax levied against taconite operations within the
district.

_ By Laws 1955, Chap

Reserve Mining Compan stac 1 d) was
authorized to issue bondg’ in g onite operations are conducted)

: n amount not exceeding $900,000 for
the construction of school huildip aid by 2
special tax against Reserve’s taconigtsé gggrfﬁgg; fobe®

26 .

Pler 576, the Babbitt School District (where

By Laws 1955, Chapter 540, the Aurora Schao
authorized to issue bonds in an amount not exceed
for expanding and remodeling the Aurora High Sc
buildings, the bonds to be paid by a special tax;
operations, to the extent of 65% of the amount tij
excess levies upon other property in the district £
35% thereof. .

NEW DEVELOPMENTS

Since this Commission reported on “New Develop
serve Mining Company, Erie Mining Company and 4
Division, United States Steel Company, steady progres
is taking place. :

1. RESERVE MINING COMPANY

Reserve Mining Company dedicated its taconite pr
ties on_September 13, 1956, at Silver Bay, Minnesot
as the BE. W. Davis Works. Some 600 dignitaries, incl
of the Legislature and others from many parts of the
present, Reserve Mining Company is owned 50% b
(American Rolling Mill Company) and 509, by Repub

Among those present at the formal dedication were
Vice-chairman of Armco and C. M. ‘White, Chairman o

Commenting on the future of the taconite industry g
Mz, Sebald held that this will depend greatly upon 3
people of the State, He said that a far-seeing Legislaiy
way for this development in 1941, when it enacted t
law, gubsmtqtm_g a production tax on taconite for the o
on direct shipping ore properties, As to what taconite
future of Minnesota, he stated that at Babbitt and Silvd
Mining Company has created about 2,200 permane
‘Z][-(])TES:; clljcll‘oﬁlctl‘jn%; ai; 11;213;1‘011 n.?sw atdthe rate of about $11 mi

ed that the taconite industry wi ibut:

state and local taxes, In place of thy an s Sontribute s

the ad valorem tax, o
amount to about $120,00 P s O]
produced. $120,000 for every million tons §

Mr. White said both compans ; :
showed excellent judgmont iPan(lles feel that the people]

He said further that the i i ist
the new competition in aligggllli of.anesota % statel

monopoly for many years, ¢e I which this state’
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TACONITE

By Laws 1955, Chapter 540, the Aurora School District wag
authorized to issue bonds in an amount not exceeding $1,300,000
for expanding and remodeling the Aurora High School and othe
buildings, the bonds to be paid by a special tax upon taconite
operations, to the extent of 65% of the amount thereof, and by
excess levies upon other property in the district to the extent of
35% thereof, :

NEW DEVELOPMENTS

Since this Commission reported on “New Developments” of Re.
serve Mining Company, Erie Mining Company and Oliver Mining

Division, United States Steel Company, steady progress has been and
is taking place.

1. RESERVE MINING COMPANY

Reserve Mining Company dedicated its taconite processing facili-
ties on_September 13, 1956, at Silver Bay, Minnesota, now known
as the B. W. Davis Works, Some 600 dignitaries, including members
of the Legislature and others from many parts of the country were
bresent. Reserve Mining Company is owned 50% by Armco Steel

(American Rolling Mill Company) and 50% by Republic Steel Corp.

Among those present at the formal dedication were W, W, Sebald,
Vice-chairman of Armco and C. M. White, Chairman of Republic.

Commenting on the future of the taconite industry in Minnesota, B -

Mr. Sebald held that this will depend greatly upon the attitude of the

people of the State. He said that a far-seeing Legislature cleared the

way for this development in 1941, when it enacted the taconite fax

law, §ubst1tu_tmg a production tax on taconite for the ad valorem tax

on direct shipping ore properties. As to what taconite means to the

future of Minnesota, he stated that at Babbitt and Silver Bay Reserve
ig Company has created about 2,200

state and local taxes, In place of the ad valorem tax, other taxes will

amount to about $120,000 for every million tons of concentrate
produced. :

Mr, White said both companies feel that the people of Minnesota
: gment in adopting tax policies that sent the“ﬁrst :
JDecome a giant industyy off to a flying start, “The
s industry will depend to a great degree on whether
or not the people of the State will adhere to such views.”

Mr, White explained that eventual depletion of our high grade
shipping ores has resulted in the d
cost high i i
He said further that th
the new competition in
monopoly for many years,
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Silver Bay-E. W. Davis Works. There is a large rota
where each car of a loaded train from Babbitt, equippe
couplings can be gripped in heavy clamps and without bg
from the other cars, is turned completely over, dumpin
taconite into a bin. The taconite then goes by conviil
large concrete storage bins, each bin holding 5,000 ton;
by conveyor to crushers which reduce it to 94-inch size]
rod mills and the ball mills where it is ground to a very
the large dust-collecting system taconite dust is colle

to the pelletizing plant, There are 166 conveyors in 4
building alone,

The fine ore, after recovery from 12 rod mills and 24
the magnetic separators, passes under vacuum drums
filter cloth, As the lower part of the revolving drum p
the fine ore in suspension in water, the ore particles a
the filter cloth by air suction then discharggd by Tevers

in the plant there are two steam turbin
capacity of 37,000 gallons per minute.

_The finished pellets are carried by conveyor belt to thq
with space to stockpile 1,700,000 tons and five 6,000
storage tanks which are kept filled at all times during
season go that there will always be enough nellots ren i
boats. These tanks are located at the loading do )
]oi.?cziell‘)s cax; loadbapdore fgai% in 4 to 6 hours, Hixcess pelld
bred by a large bridge, 465. 00t main span, with g 2005
which stocks the pellets by Ryt 2 200-§

: means of a traveling tripper

lBetIuc}ge travel is 430 feet and its height is over 100 feet s
el,

It was reported that the total ny
Silver Bay and Babbitt in 19 number of men empl

56 "
and half at Babbitt. was about 2,200~half

At the end of 1956, 434 ho
homes hag Lot completg(lies had been completed at:

, I at Silver Bay, Current 7
approximately 3,000 at, Silver B : i
ere is now a fine elementaryasséfcl)l(g 2490 a8 Habbith,

At Babbitt there is an elementary sch él(ﬁfl a new junior |




TACONITE

Silver Bay-E, W. Davis Works. There is a large rotary car Cumper
where each car of a loaded train from Babbitt, equipped with flexible
couplings can be gripped in heavy clamps and without heing uncoupled
from the other cars, is turned completely over, dumping the 315-inch
taconite into a bin. The taconite then goes by conveyor into four.
large concrete storage bins, each bin holding 5,000 tons. It then B0es
by conveyor to crushers which reduce it to 3% -inch size, thence fo the
10d mills and the ball mills where it is ground fo a very fine powder, I
the large dust-collecting system taconite dust is collected and sent
to the pelletizing plant. There are 166 conveyors in the pelletizing
building alone, o

The fine ore, after recovery from 12 rod mills and 24 ball mills and
the magnetic separators, passes under vacuum drums covered with
filter cloth. As the lower part of the revolving drum passes through - -

the fine ore in suspension in water, the ore particles are first held to

the filter cloth by air suction then discharged by reversal of curvent,
dropping the fine ore, with about 10% moisture remaining, on to a

conveyor leading to the pelletizing section. There the pellets are - :

formed by the same method used at the Babbitt Plant. For water use-
in the plant there are two steam turbines at the dock, each haying
capacity of 37,000 gallons per minute, ‘

_The finished pellets are carried by conveyor belt to the storage area
with space to stockpile 1,700,000 tons and five 6,000-ton conerete
storage tanks which ar¢ kept filled at all times during the shipping
season So that there will always be enough pellets ready for loading

boats. These tanks are located at the loading docks where twohoat . ... 1

loaders can load an ore boat in 4 to 6 hours. Excess pellets are stock-
piled by a large bridge, 465-foot main span, with a 200-foof cantilever
which stocks the pellets by means of a traveling tripper on the span,
iBm%ge travel is 430 feet and its height is over 100 feet above gromnd
evel, :

It was reported that the total number of men employed at both

Silver Bay and Babbitt in 1956 was about 2,200—half at Silver Bay
and half at Babbitt. o

At the end of 1956, 434 homes had been completed at Babbitsand -

715 homes had been completed at Silver Bay. Current population is
approximately 3,000 at Silver Bay and 2,400 at Bahbitt, At Silver Bay
there is now a fine elementary school and a new junior high school
At Babbitt there is an elementary schoo B
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2. ERIE MINING COMPANY about 3 miles north of Aurora

. o is located . t
e i PAEL P50 o O B U0 o e
developed in %Tfe %ggk:;fc{e?la]?lant being bu‘zlt near Hoyt fzkes.mﬂ
the h-u e 1 Plant. There are two pib areasua;}gén a;]x% hill?rs.

Erge'ﬁzn;‘?r?;gaﬁ the bare taccl)mteh%%seagziz?z Hughes roller bit
apart. S 9-inch blast holes, Hugh o
f;crg;avrgtgr ’gln?g‘;ﬁr? Carbide, §§§e°g§1;§e§f‘i‘§§§§e§‘é°§”é? ;%?gxslgcmg
holes are put dot;gx (%3;11111:%62 The extreme heat Oﬁ %he. oxyesn ?;i:g
about 10 e ite to chip off the walls of the 1o %’ mated axgerage
causes the taCOEe 5 By o force of the jet. The es Sn? el average
which are bIown OFH 5 o 'sef s about 15 feet to 30, 1eet PO
drilling speec d %’o work best in the hardest taconite while ‘etr wef:%
gﬁ%ﬁ Jigtblgtigi in softer or seamy taconite. The following costs

. i hines:
given on uamyE $100,000 to $105,000 each

Joy Rotary dril .....ocoreeers"HEHIT0 T $130,000
%itwiie:ﬁlﬁzigm et up to nearly %ig,ggg ezc}t;
........ . eac
ks, 35-ton capacity ...« coeennne - 348,000 |
i ed in large quantities for building frack

. 1 s us : 7
grsggpgg fx;aﬁ;xﬁlés ﬁﬁs for roads and stockpile grounds. When the

( i tion it i tockpile about
t i ted and in operation it is planned to stockr l
giﬁi?lil:nc?ﬁglgfi)eﬂets,nrlgalclxiuiringbq 1argedlsev<;1 g::ﬁit};n}ll:geﬁ)n% é}% xtcg%
huge plant site, over 1 on cubic yards of grat te had to Do o ihe
: th concentrating plant, 1100 fee g, and t
%i?%stﬁiil;n ;rlr}aﬁ:oare now being e’rected.’ The large shop building

is completed and in use.

In the main concentrator building are one 60-inch primary crusher

and four secondary crushers, Water pipe lines run up to 42 inches in

i Pipe lines and electric wiring are all carried in a large con-
giiféeﬁﬁfmef For the waste rock or tailings there are four tbuﬁ{rgl:;;
tanks each 250 feet in diameter and 8 feet deep, Excess water 15 e
off for re-use in this plant. Tailings are pumped to Waste’dumg a th?a
water and 50% solids, The fine ore that, will be recovered from
taconite rock will run from 62% to 64% iron.

e plant is designed for expansoin o 15 million tons capacity per
yeg‘rhbft there are no plans at the present time to go beyon q 02f
million tons. It is planned that production will start at the 611958
1957 and the 7% million ton annual rate will be reached during 00
The project, it has been announced, will cost approximately

million.

Erie Docks and Power Plant at Taconite Harbor were complete ab
the end of 1956 and include pellet storage, loading facilities and c0

unloading equipment. Here the finished taconite pellets will be loaded
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for shipment to the blast furnaces. Taconite Harbor consi
islands and a connecting breakwater. The east breakwat
to contain over 1 million cubic yards of rock. The bred
“grmored” with huge boulders, some of them weighingl
brought in over a special roadway on 16-wheel trucks. Thes
cover the sides of the breakwater from top to bottom, the
being to resist the action of waves up to 20 feet high. 1‘;
provide the full required 80-foot depth of water at all poig
the harbor, it was necessary to excavate a large amount
rock in an area several hundred feet wide along the shore, C{
piling, each cell 55 feet in diameter, were closely set on rog
parallel to shore, and the area was enclosed at the ends, thg
out and rock was removed to full 30-foot depth, The harbor
of room for three vessels, two of which can load vre pellets 2
time, _

The railroad from the plantsite, near Aurora, to Taconj
near Schroeder, was substantially complete at the end of 19
of 96 cars will bring finished pellets over the railroad, a disj
miles, from the Erie Plant to Taconite Harbor. At Tacon
loaded trains will be handled in three 32-car sections, eac
turn being run out on a bridge above the ore dock and ¢
a long trough-shaped ore bin holding 150,000 tons. For ship
pellets there are to be 25 conveyors, spaced 48 feet apart, 4
load two vessels at the same time by use of from four to s
25 conveyors for each boat.

Along the face of the ore dock the shore rock was cut ved
a rough wall. The seams in the rock dip toward thelake. 2=
any danger of rock slipping, the rock face was close-drilled
going down at a steep angle across the dip of the rock
depth of 35 feet. Heavy rods were set in cement in the b
depth, tying the rock wall into a more solid and durable
whole rock wall was then faced with two to three feet
reinforced by the projecting ends of the rods. The finishd
1s 1824 feet long. Three bridges have been built over Staf
61 to carry ore trains arriving with pellets. ‘

The power plant is being constructed at Taconite Harhg
tric current will be sent by high tension lines to the giant
near Aurora. Power required will be approximately 100 kila
per ton. On an annual basis of 714 million tons, power r
will equal the combined electrical ‘consumption of the citie
and Superior.

Construction employment hit a manpower veak of ap)
5,500 men in 1956. When the plant g’etsp into oll)neration, .
a total of about 3,350 employees of which about 3.150 wi
at the plantsite and 200 to 220 at Taconite Harbor.

"The townsite is located near Aurora and i “
anticipated population is about 10,000a§eo;381§ag§1i?t:,y5
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for shipment to the blast furnaces, Taconite Harhor consists of two
islands and a connecting breakwater, The east breakwater is said
to contain over 1 million cubic yards of rock. The breakwater is
“armored” with huge boulders, some of them weighing 25 tons,
brought in over a special roadway on 16-wheel trucks. Thesg boulders
cover the sides of the breakwater from top to botiom, their purpose
being to resist the action of waves up ta 20 feet hl%h‘ In order fo
provide the full required 30-foot depth of water at all points within

the harbor, it was necessary to excavate a large amount of hottom

- yock in an area several hundred feet wide along the shore, Cells of stes]
piling, each cell 55 feet in diameter, were closely set on rock bottom,
parallel to shore, and the area was enclosed at the ends, then pumped
out and rock was removed to full 30-foot depth. The harbor has plenty
of room for three vessels, two of which can load ore pellets at the same
time,

The railroad from the plantsite, near Aurora, to Taconite Harbor, .

- near Schroeder, was substantially complete at the end of 1956, Trains

of 96 cars will bring finished pellets over the railroad, a distance of 73

miles, from the Erie Plant to Taconite Harbor, At Taconite Harbor -

loaded trains will be handled in three 32-car sections, each section in

turn being run out on a bridge above the ore dock and emptied into

a long trough-shaped ore bin holding 150,000 tons. For ship loading of

pellets there are to be 25 conveyors, spaced 48 feet apart, designed fo

load two vessels at the same time by use of from four to seven of the

25 conveyors for each boat.

Along the face of the ore dock the shore rock was cut vertically like -
a rough wall. The seams in the rock dip toward the lake, To prevent
any danger of rock slipping, the rock face was close-drilled with heles
going down at a steep angle across the dip of the rock seams to @
depth of 35 feet. Heavy rods were set in cement in the holes to ful
depth, tying the rock wall into a more solid and durable mass. The
whole rock wall was then faced with two to three feet of concrets,
reinforced by the projecting ends of the rods. The finished ore dock
is 1824 feet long. Three bridges have been built over State Highway
61 to carry ore trains arriving with pellets. :

'The power plant is being constructed at Taconite Harbor and elec-
tric current will be sent by high tension lines to the giant Erie Plant
near Aurora. Power required will be approximately 100 kilowatt hours
per ton, On an annual basis of 714 million tons, power requirements
will equal the combined electrical consumption of the cities of Duluth
and Superior.

Construction employment hit a manpower peak of approximately
5,500 men in 1956. When the plant getsp into o%eratibn, glans call for
a total of about 3,350 employees of which about 3,150 will be located
at the plantsite and 200 to 220 at Taconite Harbor.

'I_‘hp townsite is located near Aurora and is called Hoyt Lakes, The
anticipated population is about 10,000 people. Streets,ysewers, light,
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 £acilit] found in a modern town or
"".aﬂtej’ it gﬂgﬁﬁﬁ;ﬁfﬁiﬁ%ﬂﬁm A modern 23-room grftlle
Sch(x;?wasiompleted at Hoyt Lakesin 1956 at a cost of approximately
31 million,

3. OLIVER MINING DIVISION, UNITED STATES STEE!;1 ' s et
i at Mountain Lake is now producing at rate
cagahc?ti gg g%% gé%n ;o:s per year but is expected to increase to 700,000
tons or more, as stated by Mr. L. J. Severson, Vice-President of Oliver
Tron Mining Division. The area that will furnish the crude taconite
extends nearly five miles west and three miles east of the plant in an
area where drilling had shown very little commercial ore, The Moun-
tain Tron Mine will scon be exhausted and will then be allowed to fill
with water, forming a reservoir holding about 16,000 acre feef, or
enough water to run a 10 million ton taconite plant for about six

months,

Extaca Plant at Virginia, sintering is done with Dwight-
mgdtgfixteﬁng machines, using taconite fines and Rouchleau ore
fines, since the Pilotac Plant is not yet producing enough fines to run
both the sintering and the nodulizing plant at Extaca. Minor changes
are being made in the effort to increase production rate.

Success in the nodulizing operation has shown a decided gain in the
past two years. The nodules can be used in the open hearth furnaces.
This gives them an advantage over regular ore or even high grade
natural ore, other than Jump ore, The nodules run from 3%-inch to 1-
inch in diameter but effort is being made to obtain a fairly uniform
size of about 3§-inch.

The total employment af both the Pilotac and Extaca Plants is
approximately 500 people. As stated in our 1955 Report, the Townsite
consists of 126 homes, not company-owned, known as South Grove
Addition to Mountain Iron. The Mountain Tron School District issued
bonds in the amount of $485,000 for construction of a new school
which has now been completed,

COMMENT

The scale of operations at both the Reserve Minin Company
(E. W. Davis Plant) and the Erie Plant is so huge andgbewﬂdering
that any attempt to write a_clear and comprehensive description
of either operation Seems weak and inadequate. Even the old saying
that “seeing is believing” almost fails to holq true here. The nearest
comparison is that of a modem stee] plant, Many steel plants will need
and welcome the high-grade manufactured iron ore that will be sup-

lied by the plants hereir i e :
gh: Lalge Superior Dmtncn; deseribed and by other similar plants in
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A substantial part of the cost of both plants is said to be
borrowed money. If there is any question as to how many p
America have a financial interest in Minnesota taconite, the
must be:—all but those who carry no life insurance have a
interest for the big life insurance companies are its heavy bay

The problems of taconite reduction have taken the better p
years for their present measure of success. Great credit belon
E. W. Davis for his untiring efforts over many years in aro
interest of mining and steel men in the vital importance of
in the economy of both the steel industry and the State of

Much credit is due also to Messrs. John J. Craig and
Wade for many years of work on these problems at the Mines
ment Station and to the companies active in research work i
and on the Range.

More recently Mr. Robert J. Linney has given several
research and hard, grueling work to the many difficult pro
taconite reduction. His experience in the treatment of thel
magnetite ore of the Adirondacks was of great value in sol
of the even more difficult problems of the taconite industry, |

Public interest has shown a marked shift from iron ore j
Minnesota to the mining and processing of taconite, This i
due not so much to the direct tax revenue to be derived.
taconite concentrate as to the hope of a great new industry t

continue for many generations, giving employment to mor{
than have been employed in the mining of iron ore. ,,_ . . M

The interests of national security require that Minnedqtz
be developed in a few years far beyond the plants now buj
built. The high-grade iron ore deposits of South America WO
available for use in the United States in +imes of national e

Two of the main factors affecting the large-scale develd
taconite are labor and taxes. A fajr degree of stability in
encourage orderly progress in construction and permit buildi
taconite potential to equal that of imports—a goal to be 1

order that Minnesota may be able to hold its competitive p
the iron ore industry.

33




TACONITE

A substantial part of the cost of both plants is said to be met with
borrowed money. If there is any question as to how many people in
America have a financial interest in Minnesota taconite, the answer
must be:—all but those who carry no life insurance have a financial
interest for the big life insurance companies are its heavy backers,

The problems of taconite reduction have taken the better part of 40
years for their present measure of success. Great credif belongs to M,
E. W. Davis for his untiring efforts over many years in arousing the
interest of mining and steel men in the vital importance of taconite
in the economy of both the steel industry and the State of Minnesota,

Much credit is due also to Messrs. John J. Craig and Henry H.
Wade for many years of work on these problems at the Mines Experi-

ment Station and to the companies active in research work in Duluth 1

and on the Range.

More recently Mr. Robert J. Linney has given several years of
research and hard, grueling work to the many difficult problems of .
taconite reduction. His experience in the treatment of the silicious
magnetite ore of the Adirondacks was of great value in solving some
of the even more difficult problems of the taconite industry. :

Public interest has shown a marked shift from iron ore mining in.
Minnesota to the mining and processing of taconite, This interest is
due not so much to the direct tax revenue to be derived from the
taconite concentrate as to the hope of a great new industry that could

continue for many generations, giving employment to more workers .

than have been employed in the mining of iron ore. ,

The interests of national security require that Minnesota taconite
be developed in a few years far beyond the plants now built or being
built. The high-grade iron ore deposits of South America would not be
available for use in the United States in times of national emergency:

Two of the main factors affecting the large-scale development of
taconite are labor and taxes. A fair degree of stability in both could
encourage orderly progress in construction and permit building up tf}e
taconite potential to equal that of imports—a goal to be reached in
order that Minnesota may be able to hold its competitive position in
the iron ore industry.
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TABLE NO. 3

TACONITE CONCENTRATE SHIPMENTS FROM MINNESOTA
THROUGH 1936

Year I}gfggfg mo, Min%?(]c. Mix?iﬁ;elgiv., Totals

) Tons Tons Tond Tonsg Tons
%6.15 ~ 156,157
102024, BEIT o e L 15,756
1950, « caneeane cereenn 62,087 62,087
TOBL e e eeearene verrne eeneees 137607 ...l 137,607
1052. s eeiiaes crenann 12,861 03,527 106,388
1958, .. ceeins ereren 245643 211,240 104,464 561,347
1954, o e iaan vrarens 344383 184314 360,363 888,860
1055, + e mcns naenens 333852 189,829 632,195 1,155,376
1056 .0 T agy5u36*t 180,000%**  620,000%** 4,675,736
TOTALS... v oun 156,157  48IL775 1074360 1,717,022 7,759,314

*EWxperimental plant located near present Babbitt Plant; tlosed in 1924.
##orohined shipments from Babbitt aod Sitver Bay Plants,
*#3R=tmated tonage.

FURTHER TACONITE DEVELOPMENTS

s, S, wat gt 1o e aion of e Commito
gima, . 3013, Was brou o the attention of ¢ oramission
Members, which article reads in part as followso:n o e 1

“Michigan Low-Grade Ore Beneficiation Scheduled. Tnland Steel
announced today that it is jeining Cleveland-Cliffs Tron Company
and others in a low-grade iron ore beneficiation project on the Mar-
quette Range of the upper peninsula of Michigan, It is the first
entrance of Inland into iron ore concentration and the first major
pmlec% for m;nplete treaﬁnenf; of low-grade Michigan ores, locally
calied Ja;ic;i as contrasted with the “Taconite’ rock of Minnesota.

“Inlsnd will own 20 per cent of the Mar 3 Minin

i s 01 Th quette Iron g Com-
pany, ﬂléalgd bF (}lzvglzsnd-(}kﬁs to own and operate the project.
Marque: 6 20070 }ﬁnmeﬂ, ng has leases on two mines and is building con-
centrating and pelletizing plants, the announcement said.
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«p. D, Block, Jr., senior vice president of .Inl‘and, in af
the company’s participation in the project, said, “There arg
deposits of low-grade ore in the Lake Superior district anc
ect is particularly attractive to our company because of if
close to Chicago. Usable ores outcrop at each mine, he
explorations show that open pit operations will be fe
depth of 500 feet oxr more,” ~ PR

Tt was determined by this Commission that its policy o
site” information should be followed with respect to the Mid
grade ore beneficiation and therefore members were autl
make an inspection of the Jasper operations at Ishpeming,
in June of 1956, ;

Members making the inspection trip were told by officials 4
ing that if production of iron ore is to continue at its prese
years to come, the industry must find the means of utilizi
reserves of low-grade non-magnetic taconites and jaspers. ]
are not suitable for blast furnace use in their natural st
various methods must be used to beneficiate or improve the}
Generally speaking, this beneficiation involves three steps,
metallurgists as: 1--Liberation; 2—Separation; 3—Aggloms
layman’s terms: ' ~

1. Liberation: A crushing and grinding kp_rocess st fir
to liberate the valuable iron mineral from the worthld

material with which it is physically united. '

2. Separation: A separating process to separatethe ir
from the impurities by one or more of the various pragq
have been developed in the iron industry’s research I

3. Agglomeration: “Putting the ore back together”—th
and grinding has reduced the ore to a fineness not s
zlﬁlpxé;l%gi anddbla%si_: ftlxngnﬁces until it is “put back tog
the product is high in iro tent, low in im]
ideal for the steelmake%:’s J:uaérdsl.1 content, Jow in 1mp

It should be noted that Michigan Jasper and Minnesot;
ﬁ:aé%rgirs ]s;;ﬁﬂ;g g:g %gany' rgs;)ectsa?gt that the Jasper 4
i -magnetic, requiring a different separati
as the “Flotation Me_th’ogl.” 'I‘hf Tacon;‘fsé1 %33’?3&;%
netic and the separation is accomplished by a magnetic pro

Humboldt Mine and Republic Mi o i . -
The Humbolds Mine is tha Srst plant i the Loe Sumasion
be operated for the recovety of a high grade iron produch 13
gan Jasper and the Republic Mine is the second such plant]

Humboldt Mine is owned b ' -Chi
Ford Motor takes the fine cgugggeﬁgeggﬁsdg;ﬁ Ft‘gr

sinters it there for its own use, Humbold#’s operations are
35 ;



TACONITE

“P, D. Block, Jr., senior vice president of Inland, in announcing
the company’s participation in the project, said, “There are no better
deposits of low-grade ore in the Lake Superior district and this Proj-
ect is particularly attractive to our company because of its location
close to Chicago,’ Usable ores outcrop at each mine, he said, and
explorations show that open pit operations will be feasible to a
depth of 500 feet or more.”

It was determined by this Commission that its policy of “on-the-
site” information should be followed with respect to the Michigan low-
grade ore beneficiation and therefore members were authorized to
make an inspection of the Jasper operations at Ishpeming, Michigan,
in June of 1956, ' o

Members making the inspection trip were told by officials at Ishpem-
ing that if production of iron ore is to continue at its present Jevel in
years to come, the industry must find the means of utilizing the vast
reserves of low-grade non-magnetic taconites and jaspers. These ores
are not suitable for blast furnace use in their natural state, hence -
various methods must be used to beneficiate or improve their quality,
Generally speaking, this beneficiation involves three steps, known fo
metallurgists as: 1-Liberation; 2—Separation; 3—Agglomeration, In
layman’s terms:

1. Liberation: A crushing and grinding process must first be used
to liberate the valuable iron mineral from the worthless gangue
material with which it is physically united. '

. Separation: A separating process to separate the iron mineral

from the impurities by one or more of the various processes which
have been developed in the iron industry’s research laboratories.

. Agglomeration: “Putting the ore back together’—the crushing
and grinding has reduced the ore to a fineness not suitable for
shipping and blast furnaces until it is “put back together” and
the final product is high in iron content, low in impurities an
ideal for the steelmaker’s needs. :

It should be noted that Michigan Jasper and Minnesota TaCOQite v
are very similar in many respects but that the Jasper now being
treated is non-magnetic, requiring a different geparating process known
as the “Flotation Method.” The Taconite now being treated is mag-
netic and the separation is accomplished by a magnetic process.

Humbeldt Mine and Republic Mine are the two Jasper Operations. |
The Humboldt Mine is the first plant in the Lake Supé)rior District to
be operated for the recovery of a high grade iron product from Michi:
gan Jasper and the Republic Mine is the second such plant.

Humboldt Mine is owned by Cleveland-Cliffs and Ford Company:
Ford Motor takes the fine c1¥ushed mgterial Sdgvxslm to Detroit an
sinters it there for its own use, Humboldt’s operations are the same 8

35




TACONITE

ic’ ich Mine the Commission inspected, except the concen-
ﬁggi%gh;lgh?g;?oﬁ;ngne unit compared to two units at Republic and
no pelletizing is done, This plant has been operating for about four
years, The mine is near the concentrating and grushmg plants. The
Teserves here are not as great as at Republic Mine. The Jasper runs
about 319 iron—average, and it takes a little more than two tons
to make 629 iron concentrates (dry iron).

Republic Mine. The Jasper at this mine averages about 38% iron
and it takes a little less than two tons to make a ton of iron ore concen-
trates of 639 iron (dry iron). Republic has been in operation for about
four months. It was formerly a high-grade uqdergrqund mine. The ore
consists of specular hematite, physically united with an undesirable
cherty material. The overburden covering the ore body varies from zero
to 50 feet in depth at some points in the pit and in character from fine
sand to massive boulders. The mine is about 600 feet wide and three-
quarters of a mile long. It is now on only a day shift and produces
enough material to keep the mill going on three shifts, The ultimate
rate will be at least a million tons per year.

Construction began at Republic late in the year 1952 with clearing
of ground for the concentrating plant and excavation for the primary
crusher installation. Access roads onto the property were provided
as well as other necessary facilities, Crude ore fed into the completed
plant began on a trial basis in March of 1956,

Pit development was started in the spring of 1954 with the stripping
of over-burden by shovel and truck, Using a bench height of 40 Teet,
the ore is mined by open pit methods in such a manner as to provide
a uniform crude feed to the mill, In the initial pit development, wagon
drills were used to establish henches, A jet piercer machine is now
used for primary blast hole drilling. The hroken ore is loaded by an
electric shovel equipped with a five-cubic yvard dipper into 34-ton
capacity diesel powered trucks for haulage to the crushing plant., A
314 cubic yard shovel and dragline are heing used for stockpile load-
ing, stripping and general utility work,

The ore is dumped into a gyratory crusher for reduction to minus
51 inches. The crushed ore discharges into 2 surge hopper helow the

crusher from which it is withdrawn b kel
a belt conveyor transporting the osr'eat}:)ar;f::céer. This in turn feeds
crusher building. Here the ore

B o in I:lg]é‘ separates the plus 2-inch material from that under 3

The oversize material (plus 9-inch s e
o crahr ybieh et 0o i g o s it
size material irom the vibrating g , 3

T
screen feeds by gravity into a fine reduction cone crusher
a product which will be under 14 inch in size. The fine 1¢
tertiary crusher product and the undersize material from

screen are conveyed to a large catenary type bin located;
building, :

Several openings are provided in the bottom of the bin ;
belt feeders draw the crude mill feed for transportation by,
grinding section, The closed grinding circuit includes ré
hydroscillator or hydraulic sizing machine, and a ball mill,
material passes through the rod mill to the hydroscilla
plus 65 mesh material fed to the ball mill for further
minus 65 mesh. The product from the ball mill returns by;
the hydroscillator. The hydroscillator overflow, or minus 63
tion, is pumped to a 24-inch cyclone followed by a banl
cyclones for de-sliming and thickening. The thickened pri
the densifier flows by gravity to the first of a row of four cg
The overflow or slimes from the 6-inch cyclones are discardd
The underflow from the 6-inch cyclones discharges into
conditioner.

Frothing reagents (1 to 2 Ibs. of fatty chemicals per ton o
are added to the first conditioner and the conditioned’
pumped to the flotation cells which produce the final taili
finished concentrate. (Runs 45% tailings and 529 iron ore:
centrates are pumped into a thickener from which the ufi
pumped to drum type filters, The filter cake is conveyed td
railroad loading pocket for shipment to the. pelletizing “gla
at Fagle Mills or trucking to the stockpile area. The 1
turned to the thickener for further recovery and the final’
pumped to a large tailings basin. 3

. The final high grade product from Republic Mine ha ,;
sistency too fine for use in blast furnaces will be pelleti
Eagle Mills Plant which is now in production. The capat

existing Republic Mill is approximately 500,000 gross to
centrate per year, : .

The Pelletizing Plant is about 30 miles away from Re
and about five or six miles from the ore docks gt Marqueg_
up close to the ore docks and centralized so that it can]
mines, thus getting away from small pelletizing plants. ;
railroad lines from Republic direct to the pelletizing plant.
tion also makes it a less expensive operation because thel

is brought into Marquette wh
operates on a 24-hour basis, 7 (f;';stil %&%ﬁkg are located, !

The Republic Mine is operated by ¢ ‘
pany, a corporation in which Inlang Sgge%%gg%ﬁg 3?)1111354

Steel Corporation, Wheeling Steq] G omp: 2es
vester Company are st sorporation and Interna
Iron Company,ywho Wﬁclgllsfz)lders, in addition to ‘The Clev

act as manager and operating
37 y
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sereen feeds by gravity into a fine reduction cone crusher set to give
a product which will be under 1% inch in size. The fine reduction or
tertiary erusher product and the undersize matprlal from the second
screen are conveyed to a large catenary type bin located in the mill
building. R

Several openings are provided in the bottom of the bin from which

belt feeders draw the crude mill feed for transportation by belt to the

grinding section. The closed grinding circuit includes rod mills, 2
hydroscillator or hydraulic sizing machine, and a ball mill, The crude
material passes through the rod mill to the hydroscillator with the
plus 65 mesh material fed to the ball mill for further grinding to
minus 65 mesh. The product from the ball mill reburns by gravity to
the hydroscillator. The hydroscillator overflow, or minus 65 mesh frac-
tion, is pumped to a 24-inch cyclone followed by a bank of 6-inch
cyclones for de-sliming and thickening. The thickened product from -
the densifier flows by gravity to the first of a row of four conditioners.
The overflow or slimes from the 6-inch cyclones are discarded as waste.
’I‘hedilépderﬂow from the 6-inch cyclones discharges into the fourth
conditioner.

Frothing reagents (1 to 2 Ibs. of fatty chemicals per ton of material)
are added to the first conditioner and the conditioned product is
pumped to the flotation cells which produce the final tailings and the
finished concentrate. (Runs 459 tailings and 52% iron ore.) The con-
centrates are pumped into a thickener from which the underflow is

pumped to drum type filters. The filter cake is conveyed to 2 100.ton . ek

railroad loading pocket for shipment to the pelletizing plant located
at Eagle Mills or trucking to the stockpile area. The filirate 1s re-
turned to the thickener for further recovery and the final tailings are
pumped to a large tailings basin, S

_'The final high grade product from Republic Mine having a con-
sistency too fine for use in blast furnaces will be pelletized at the
Eagle Mills Plant which is now in production. The capacity of the
existing Republic Mill is approximately 500,000 gross tons of con-
centrate per year. '

The Pelletizing Plant is about 30 miles away from Republic Mine
and about five or six miles from the ore docks at Marquette. It 1s s
up close to the ore docks and centralized so that it can service
mines, thus getting away from small pelletizing plants. There at
railroad lines from Republic direct to the pelletizing plant. This loca:
tion also makes it a less expensive operation because the coal use
is brought into Marquette where the docks are located, This plan
operates on a 24-hour basis, 7 days a week.

The Republic Mine is operated by the Marqustte Tron Mining Con
pany, a corporation in which Inlang Steel Cngpany, Jones & Laughtin
Steel Corporation, Wheeling Steel Corporation and International Har
}rester Company are stockholders, in addition to The Cleveland-Cliff

ron Company, who will also act as manager and operating agent
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NOTES OF INTEREST

T i thod of separation is used at both Humboldt and
Repl&?ﬂ%p%aetéggs?ghe iron fofmation is non-magnetic. After the ma-

terial is crushed and ground to a fine powder (not as fine as Te}comte) ,
it is putb into a “Hotation cell” and a fatty chemical much like com-
mon ol is added, This fatty agent pufs a very slight greasy coating on
the iron oxide so it is water repellent and the iron oxide floats to the
surface, air being injected into the flotation cell. The iron oxide, as it
Hoats to the surface is foamy, and is taken off the top of the flotation
cell and goes to a filtering container,

A research laboratory is maintained where all experimenting and
testing takes place and eliminates pilot plants before going into full
production., The Jasper concentrate can be produced at about the
same cost as that of underground mining.

COMPARISON BETWEEN MINNESOTA TACONITE
AND MICHIGAN JASPER

In Michigan the name “Jasper” is applied to all ore or ore materials
requiring any form of beneficiation,

In Minnesota the name “Taconite” is testricted to the two types of
hard iron-bearing rock from which the ore deposits were originally
formed. The two main types are Magnetic and Non-Magnetie.

Magnetic Taconite is that from which taconite pellets, sinter and
nodules_are being made, occurring in large deposits in the easfern
Mesabi Range and in scattered areas in the central Mesabi Range.

) Non-Magneﬁc Taconite is receiving extensive research as to reduc-

_tion methods and this is expected fo continue. The long range view

isheld to be favorable. There are large deposits of this type of Taconite
in the central and western parts of the Mesabi Range.

Fineness .
Comparative Required in . Comparative
Type Quality Grinding %‘r;::lhng Process Ilgconom'y of
MAGNETIC  Gtansofcrads  Downiod2%

CONITE to 1 ton of 1moth (o 13 Meagnetic Second lowest cost
TA ) eoncenzkxmte {to 1 inch) per fon of product
NONMAG Jlemofeule  DOmio®  Pubublybyfo-  Probably highest
NITE {Est.) concentrate tation or by cost tig now

magnetic roast- estimated
ing foliowed, by

magnetic-separa~
tion )

MICHIGAN = 2fomsoferude  65mush .
JASPER to 1 tonof 10 Flotation Lowest cost per
concentrate {on of product
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Cost of Developing

As stated under Cost of Developing, page 161, in our 194
this is one subject upon which there is iittle information avai

MINNESOTA IRON ORE PRODUCTION AND L,

There was an increase in both ore production and labor i
a moveraent of labor from the underground mines to new'
plants. Reference is made to the new plant put into produc
Bennett Mine and to one being buil at the Mahoning Min
ands-Mather Company; also to expansion by Hanna, Qlivet
Moore of their facilities for the processing of low grade 014

The North Agnew Mine, a long time producer of underg
has been sealed up, leaving only five underground mines i
County and only seven in the state. There are no undergrg
now operating in Itasca County and only two in Crow Wij

MEN EMPLOYED IN MINNESOTA MINING OPERATIONS
St. Louis County ....cvovvvievvvons
Ttasca County ,......ovvvcnnuununns
Crow Wing County ........ccvvves
Total employed ~1955 .......... 15,1
s 20

WAGE SCALE IN 1955

St. Louis County: There were 24 labor classifications
pay range from $1.685 to $3.065.

Itasca County: 24 labor classifications, with hourly
from $1.685 to $3.065.

Crow Wing County: 28 labor classifications undergro
and surface lahor, hourly pay range:

to $2.585. .

15 labor classifications (undergrou

The ab o pay range from $1.805 to $2.825.

e above information take ; uak
Inspector of Mines in St. LouisnOfamy?he Iatest Aniis '

Conditions of open pit development and mining in bot

ggglt;c Czci’ng Yenszu?I% age much more favorablegthah iy
st standpoint, Compari |

two sources. Briefly, the com;g)axﬁlssc?xii ?s}ﬁ;ig.mde of ore alse

Minnesota Ore 50.5% natural iron 11% sili

Labrador-Quebec Ore 54,09 naturaliron 6% sili

Venezuela Ore 58.0% natural iron 5% sili
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Cost of Developing

As stated under Cost of Developing, page 161, in our 1955 Report,
this is one subject upon which there is little information available,

MINNESOTA [RON ORE PRODUCTION AND LABOR

There was an increase in both ore production and labor in 1955 and
a movement of labor from the underground mines to new processing
plants. Reference is made to the new plant put into production at the
Bennett Mine and to one being built at the Mahoning Mine by Pick-
ands-Mather Company; also to expansion by Hanna, Oliver and W. S.
Moore of their facilities for the processing of low grade ores.

~ The North Agnew Mine, a long time producer of underground ore,
has been sealed up, leaving only five underground mines in St. Louis
County and only seven in the state, There are no underground mines
now operating in Itasca County and only two in Crow Wing County.

MEN EMPLOYED IN MINNESOTA MINING OPERATIONS IN 1955 -
St. Louis County ......vevuevn.nn .. 10,382
Ttasca County
Crow Wing County

Total employed — 1955 .......... 15,125 7 ‘

WAGE SCALE IN 1955

St. Louis County: There were 24 labor classifications and hourly
pay range from $1.685 to $3.065.

Itasca County: 24 labor classifications, with hourly pay range
' from $1.685 to $3.065.

Crow Wing County: 23 labor classifications underground, open pit
?n% gusréfgce labor, hourly pay range from $1.745
o $2.585,
15 labor classifications (underground) howdly
pay range from $1.805 to $2.825.

The above information taken from the latest Annual Report of
Inspector of Mines in St. Louis County.

Conditions of open pit development and mining in both'Lgbrador-‘
Quebec and Venezuela are much more favorable than in Minnesotd
from a cost standpoint. Comparisons by grade of ore also favor these
two sources, Briefly, the comparison is this. :

Minnesota Ore 50.5% natural iron 11% silica
Labrador-Quebec Ore  54.09 naturaliron 6% silica .

Venezuela Ore 58.09% natural iron 5% silica
39




COST OF DEVELOPING

£ these two foreign ore
Fsetti hove two advantages 0
oPafgﬁs‘igsﬁﬁﬁftﬁieﬁuch chorter distance to steel plants. .
sources 18 Minnesota ore has the advantage of neagness %S maelz_lré
kef Both I%a%gédor and Veneguela have cheaper production cos

’s direct shipping ore or
jgher than esota’s direc ) x
G o nbntty s poited B 5 SO AL
g hogvnglzéiéSlsga%ggdwgthﬁte%?her%f the two_above-named foreeigﬁ
o enal;é; full-scale production has been achieved. For a conll'?l e
gggrggs cost ;er +on and cost per unit of Iron, see table on page
the Commission’s 1955 Report. |
héroz unif may be defined as that part of a gross g;%n ofef.‘ﬁ(l)l ébﬁf
rpresened by 220 S B 0 s o U oo e s of
z ’ I.n ‘ e * e § .= .
?ﬁggrgfezfﬁg weight) is required to make one iron unit.

Minnesota base ore 51.5% into 2240 = 43.495 1bs.

Labrador base ore 54.0% into 2240 = 41.48 1bs.
Venezuela baseore  58.0% into 2240 = 38.62 lbs.

Example:

i for Mesabi non-bessemer ore is: $10.85 divided by
. 51{5%, 107;:1 %ﬁ.%a()lgse, rot;:presenting the Lake Erie value of 43.495 1bs. of

standard Mesabi non-bessemer ore at 1956 Lower Lake Prices.

Production costs of iron ore in Minnesota for the years 1938 through
1955 are shown in the following tables.

TURAL TRON—The metallic iron content of iron ag it occurs in its natural bed; or before diy-
WA ing the ore at 212 degrees Fahrenheit, )

TABLE NO. 4
AVERAGE PRODUCTION COSTS OF IRON ORE PRODUCED IN MINNESOTA®
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‘TABLE NO. 4
AVERAGE PRODUCTION COSTS OF IRON ORE PRODUCED IN MINNESOTA*
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1938 14,728,556 $§ 24,197,575 $ 407 $1.643 $18,481,639 .
1939 31,789,650 41,771,509 258 432 1.314 22,186,212 698 34.7
1940 48,304 658 54,780,886 . 212 { 395 1.133 23 075,470 AT8 29.7
1941 63,736,394 72,013,215 2 62 A15 1.130 24,787,232 .389 25.6
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1945 62,482,046 83,099,814 5 324 347 1.331 20,639,726 -330 19.9
1946 43,650,356 68,658,404 325 348 1.383 20,599,468 415 23.1
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Competitive Ores

Supplementing our 1955 Report, Competitive Ores, page 167, in
former years, Minnesota’s competition came from a rather limited
field. Ores from Michigan and some of the eastern states were in com-
petition with Minnesota and so were limited tonnages from the very
high grade ore deposits from Brazil and Sweden.

Since the recent developments of large high-grade deposits in
Labrador-Quebec, Venezuela, Peru, Chile and Brazil, all of which are
exporting substantial and inereasing tonnages to the United States
each year, the term “competitive ores” encompasses all Western Hemi-
sphere iron ores, with the exception of those produced in the south-
eastern and western areas of this country.

The advantages of higher grade of these imports and their lower
production costs more than offset their greater distance from steel
plants in the United States. The expected early completion of the St.
Lawrence Seaway will make competition even keener for Minnesota
ores, until ways can be found to greatly improve their structure and
natural iron content. Large scale production of faconite concentrate
is being achieved in Minnesota and steadily increasing production of
this high-grade manufactured ore now appears a certainty. The
next step is the up-grading of Minnesota’s remaining reserve of what
has been considered “direct shipping” ore and the concentrate from
low-grade ore other than magnetic taconite, It is expected that after
1960 the only ore shipped from Minnesota as divect shipping ore with-
out any form of beneficiation will be that from the Vermilion Range.

TABLE NO. 6 |
IRON ORE IMPORTED INTO THE UNITED STATES*

(Exclusive of ore with 10% or more manganese)
(IMPORTS IN GROSS TONS)

C 5 - 1956 |
ountry 1952 1958 1954 1965 (Estimated)

Brazil........ 1,010,919 485,282 595,907 1,010,129 - 1,000,000
Canada 1,822,088 1,840,983 3,522,863 10,072,091 16,000,000
i 1,861,575 2,363,401 1,664,300 1,058,899 900,000
572,485 710,290 763,610 927,988 900,000

.. 114,309 241,636 140,863 176,293 200,000

o e v 844,481 1,931,929 1,554,101 1,500,000

. 2,111,100 2,097,622 1,543,758 1,291,334 1,500,000
Venezuela.... 1,845,776 1,949,618 5209812 7120221 9,000,000

Tomats...... 9,338,202 10,506,213 15373087 23,141,056 41,000,000

*1952-1955 figures are from Table 27 of Minnesota Mining Directory,

éFigu,res for Algerin, British West Afcica, Cuba, Costa Rica, Denmark . o Tran
pain, Tunisia, Union of South Africa and United Kingdom arg wovi .y Dominican Republic, Ir

these countries shipped substantial tonnages to the United. Batx;?t;? infuded nbove becauso rone of
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COMPETITIVE ORES
Tt fo & fack that tyends in fron orz mining follow those of steel manu-
faifagjaé;ﬁ?éggg%? the steel industry and the United States
govemnrent estimate 2 required increase in steel ingot production of
3¢ per annwm daring the next 10 years to meet demands. This calls
for ineresse in annual pig iron production from the current annual
rate of €5000,05% tons to about 110,000,000 tons at a cost of some
82,610,609 for new furndces if it were planned to continue the use of
tha same fypes of o7e as in the past,

The recent rapid increase of imports of high-grade ore coupled with
the certainty of ample sources of supply to sustain them and the dis-
eovery by stesimakers that thesg imported ores with 54% to 58%
natural fron and 85 or less in silica permit 2 greatly increased rate
of production with smaller amounts of fuel and limestone, all re-
sult iz Iower costs and present an added factor of competition. Also
the clean, uniform sized concentrate, a less compact mixture, gives
better fornace resolts because the mixfure permits easier passage
of hot reducing gases through the furnace, requiring less fime and
resulting in further lowering of production cost.

The forezoing has resulted in a demand for a changed character of
ore and conesnirates so that Minnesota direct shipping ore with a
natural iron content below 51% and with from 109 to 11% silica
will have fo be beneficiated to compefe with the foreign ores and the
coneentrates manufactured from taconite and jasper. A large part
of the Minnesota shipments will be sized commencing in 1957.

A striking Hllusiration was recently presented to this Commission
showing actual comparative results of the weights of pig iron made
from several different grades of fron ore. From a ten pound sample of
each of four different grades of iron ore from widely separated areas,

a bar of iron one inch square was shown as representing the metal
obtainable from each ten pound sample of ore, P g

The following are the results from ten pounds each of four different
oresﬁirgg also the estimated length from 10 pounds of taconite con-
cent 34

Minnesota ore 50% plus A bar 17 square and 1914 1
: g long
Labrador-Quebec ore 549 A bar 17 square and 20 ?f/;" long
Vgnezuel;f;:e 582? 621 A bar 1” square and 2214 long
aneSO aconite D A bar 1” ) o
Labrador—Quebec Square-and 24 - *long
concenitrate 66% A bar 1” square and 2514” lang

While increased imports will he needed to meet increasing tonnage

f ts ; .
:g?n?g?ne:cesfor steel, fmports are already replacing Mesabi ores at
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The one premium grade of iron ore now beginning to a
quantity in Minnesota is the high-grade concentrate being m
taconite, The December 27, 1956, Statistical Report of 1
Superior Iron Ore Association shows that 3,500,000 tons of
terial had been shipped from Silver Bay by boat to the end of
season. There is no freezing problem present in handling th
grade pellets, so that lake shipping can continue as long as -
locks remain open.

The big plant of Erie Mining Company under constructio
Aurora, is expected to be completed in late 1957 with a ca
7,500,000 tons annually. It is planned to expand productio
and at the B. W. Davis Works at Silver Bay in coming yea
expects to have a full-scale taconite plant in operation alf
three are the main ones now actively interested in the ¥
taconite development, Their operations will be the mainsta;
taining Minnesota’s competitive position in the iron ore indy,
obvious that anything which could interfere with the stead
nilleng of taconite as now planned would be against the best in
the State. -

The fpllowing diagram shows the relative iron ore suppl
and their possible rate of growth in tonnage of iron ore o
concentrate in the period from now until 1980,

While the quantifies shown by this chart may seem too I
well to keep in mind first that they are meant to show the;
of each source and not a prediction of the year-to-year p
rate, In times of National emergency the only available s
raw material for steel are those in North America: Minnesota
Michigan Jasper, Labrador-Quebec natural ore and concentr®
Rock and Michipicoten, Minnesota direct and concentratd
ores from other Canadian sources—in that order. Nine out
ocean ore boats carrying Chilean ore were destroyed by subr
World War II. This forecasts that we could not count on
South America or any other source over ocean routes, ‘
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COMPETITIVE ORES

The one premium grade of iron ore now beginning to appear in
quantity in Minnesota is the high-grade cpnpentrate being made from
taconite. The December 27, 1956, Statistical Report of the Lake
Superior Iron Ore Association shows that 3,500,000 tons of this ma-
terial had been shipped from Silver Bay by boat to the end of the 1956
season. There is no freezing problem present in handling these high-
grade pellets, so that lake shipping can continue as long as the Sault
locks remnain open.

The big plant of Erie Mining Company under construction East of
Aurora, is expected to be completed in late 1957 with a capacity of
7,500,000 tons annually. It is planned to expand production at Erie
and at the E, W. Davis Works at Silver Bay in coming years. Oliver
expects to have a full-scale taconite plant in operation also, These
three are the main ones now actively interested in the Minnesota
taconite d_evelopment. Their operations will be the mainstay in main-
taining Minnesota’s competitive position in the iron ore industry, It is
obvious that anything which could interfere with the steady develop-
ﬁengtoi; taconite as now planned would be against the best interests of

he State. :

The f_ollowiqg diagram shows the relative iron ore supply sou—rcés,
and their possible rate of growth in tonnage of iron ore or iron ore
concentrate in the period from now until 1980,

While the quantities shown by this chart ma seem too large, it is
well to keep in mind first that they are meant 5tro show the pgténtial
of each source and not a prediction of the year-to-year production
rate, In times of National emergency the only available sources of
raw material for steel are those in North America: Minnesota taconite,
Michigan J asper, @abrador—_Quebec natural ore and concentrate, Steep
Rock and Mlchxplcotex}, esota direct and concentrate ores and
ores from other Can’qchan sources—in that order. Nine out of twelve
ocean ore boats carrying Chilean ore were destroyed by submarines in
World War IT. This forecasts that we could not count on help from
South America or any other source over ocean routes.
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i ook ; k
RAW MATERIALS FOR STEEL, AS SEEN IN
| R SEPTEMBER, 1956 |

ing that tene curtail an adequate
In past years, anything that threatened to : (
suppl;? of irzn ore from the Lake Superior District W?fe c%use tfgl alarm
on the part of steel-makers. In 1956, however, in D} (f) *ti o-union
strike that tied up 64 Lake freighters at the peak of the shipping
season, steel men seemed to have few worries on that acgount. They
seemn more concerned about long range problems such as mounting
operation costs and ways of absorbing the coming new wage increases
in 1957 and 1958, rather than disturbed about next spring’s steel
operation. . .
In 1956 the United States imported about 31 million tons of high-
grade iron ore from Canada, Venezuela and other foreign countries,

compared to some 28 million tons imported in 1955.

The 1956 goal of Iron Ore Company of Canada, first set at 10 mil-
Tion tons, was raised in August to 12 million tons. Other importers of
ore increased their imports enough to cover the shortage due to the
strikes.

Another advantage is the increasing tonnage of high-grade iron ore
pellets being shipped from Minnesota and Michigan taconite and
jasper processing plants.

Mine operators and shippers are working out a preliminary esti-
mate of the increase that should be applied to the price of iron ore
for the 1957 season.
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NEW BLAST FURNACE REQUIREMENTS

Early methods of treating low-grade iron ores to jmprove their
quality consisted of simple washing to remove free sandy material to
make the product equal in quality to that of the direct shipping ore.
Tven then it was found that washing also actually lowered the mois-
ture content of the ore by removing the finer ore and sand particles,
making it less compact, more readily drained and better ore for use
in the blast furnaces.

Later it was found that other low-grade ore material could be much
improved in grade by methods beyond ordinary washing. Results to
date have shown marked improvement both in higher iron and lower
silica in the treated ore, but there has been increasing difficulty in re-
reducing the silica to an acceptable grade.

Screening of the direct shipping ore has been in use for many years,
first to take out large chunks of hard ore before shipping. This was
: followed by a combination of crushing, screening and washing. Later

as the better ores grew scarcer and harder to get, other methods were
\ devised. All were aimed at getting a better product even from ore

material that was growing less in iron content, higher in silica and
s 8 = =2 S harder to beneficiate.
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as the better ores grew scarcer and hard

COMPETITIVE ORES

RAW MATERIALS FOR STEEL, AS SEEN IN
SEPTEMBER, 1956

In past years, anything that threatened to curtail an adequate
supply of iron ore from the Lake Superior District was cause for alarm
on the part of steel-makers. In 1956, however, in spite of a two-union
strike that tied up 64 Lake freighters at the peak of the shipping
season, steel men seemed to have few worries on that account, They
seem more concerned about long range problems such as mounting
operation costs and ways of absorbing the coming new wage increases
in 1957 and 1958, rather than disturbed about next spring’s steel
operation,

In 1956 the United States imported about 81 million fons of high- -
grade iron ore from Canada, Venezuela and other foreign countries,
compared to some 23 million tons imported in 1955, :

The 1956 goal of Iron Ore Company of Canada, first set at 10 mil-

- lion tons, was raised in August to 12 million tons. Other importers of

oifeikincreased their imports enough to cover the shortage due to the
strikes.

Another advantage is the increasing tonnage of high-grade iron ore
pellets being shipped from Minnesota and Michigan taconite and

jasper processing plants.

Mine operators and shippers are working out a preliminary esti-
mate of the increase that should be applied to the price of iron ore
for the 1957 season. :

NEW BLAST FURNACE REQUIREMENTS

Early methods of treating low-grade iron ores to improve their
quality consisted of simple washing to remove free sandy material to
make the product equal in quality to that of the direct shipping ore.
Even then it was found that washing also actually lowered the mois-
ture content of the ore by removing the finer ore and sand particles,

making it less compact, more readily drained and better ore for use
in the blast furnaces.

Later it was found that other low-grade ore material couid be much

improved in grade by methods beyond ordingyy . i to
glifitite havghshﬁwzi %arkedbi?%flovenientbboth ﬁ%gfgﬁfh lzgflu%gswéf )

ca In the treated ore, but there has been i i 3 3 .
reducing the silica to an acceptable grad:n nereasing difficulty in e

Screening of the direct shipping ore has been in use for many years,

first to take out large chunks of hard ore b inpi is v
followed by a combination of crushing,nscreeifi%rg :rlztlipgvlgsgﬁix’?g{nigg:

devised. All were aimed at getting a er to get, other methods were

¢ : better product from ore
material that was growing less in iron proauct even 1ro
harder to beneficiate, g Jron content, higher in silica and
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COMPETITIVE ORES

there were growing imports of very high-
grige 1()225fr§?nd(31£115£da and South America, Most if not all of these
fmported high-grade otes can be used in blast furnaces just as they
come from the mines without need of beneficiating and have shown
low costs in making steel. These 1mport:ed ores come from regions
where there has heen heavy investment in ore reserves and in hoth
development and transportation facilities. Therefore it seems clear
that these ores will be used in very substantial amounts annually. This
is already starting a major revision in planning methods of so han-
dling Minnesota’s remaining ores as to keep them competitive with
higher grade imported ores,

Tt now seems clear that not only the low grade ore but also most
of Minnesota’s better open pit ore, long known as “direct shipping ore,”
will need to be up-graded if it is to remain competitive with high-
grade imported ores and manufactured concentrates. This means not
only improving the iron content of the ore and lowering the silica,
but improving its very nature by removing the finer particles from
even what has been known as “very good” ore, leaving a product that
is more open and therefore better for use in a blast furnace. The finer
ore will be treated by one of the three methods: making it into pellets,
sinter or nodules.

Another step now being taken to improve Minnesota ore is known
as sizing, or screening the ore into different groups of fairly uniform
size of ore particles. It was explained to this Commission on November
30, 1956, that some large producers of Minnesota ore are now planning

to use this method at many of their concentrating plants beginningin -~ -

1957. These innovations are due first to the growing imports of foreign
high-grade ore and next to the resulting insistence of steel makers on
what is known as “failor-made” ore. That is, ore that has been so pre-
pared by beneficiating, screening and sizing that it can be readily and
quickly melted in the blast fumnace,

Added to gains by these improvements will be the great advantage |

to be gained by mixing the sized Minnesota ore with the very high-
grade pellets, sinter or nodules made in steadily increasing amounts
from taconite. It now appears that this may be the key to successful
competition of Minnesota ore with high grade imported ore.

For diagram showing the ecti ; i )\
sounces o on ar, s g of s aapent O
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EFFECT OF NEW BLAST FURNACE REQUIRES
ON MINNESOTA ORE

Blast furnace operators are now calling for tailor-ma
recently they have been satisfied more or less with 5(8
119 silica. But those operators have found that by incre
to 54% iron and lowering the silica to 8%, there is a 1
in the production of pig iron from the same furnace. In
that, the amount of limestone needed is reduced by 250
the amount of coke required is reduced by 200 pound
pig iron.

As a result of the blast furnace requirements, Oliver N
pany has under way in Minnesota a general ore improvem
They expect in 1957 to ship an estimated 35 million to
which about 20,000,000 tons will be sized into fines and v4
sizes. The general ore improvement program will make |
better able to meet competition from foreign sources, O
sota ore producers are following this same procedure.

This insistent demand for ore of high iron content, 1d
other impurities, less fine material, with more attent
sizing, avails Minnesota’s mining industry of a wonderful
to expand employment and facilities. Iron ore so produd
mand a premium and will result in a higher tax yield 4

-,
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COMPETITIVE ORES

EFFECT OF NEW BLAST FURNACE REQUIREMENT
ON MINNESOTA ORE ‘

Blast furnace operators are now calling for tailor-made ore. Until
recently they have been satisfied more or less with 50% iron and
119, silica. But those operators have found that by increasing the ore
to 54% iron and lowering the silica to 8%, there is a_13% increase
in the production of pig iron from the same furnace, In addition to
that, the amount of limestone needed is reduced by 250 pounds and
the amount of coke required is reduced by 200 pounds per ton of
pig iron.

As a result of the blast furnace requirements, Oliver Mining Com-
pany has under way in Minnesota a general ore improvement program,
They expect in 1957 to ship an estimated 35 million tons of ore, of
which about 20,000,000 tons will be sized into fines and varying coarse
sizes. The general ore improvement program will make Oliver’s ores
better able to meet competition from foreign sources. Other Minne-
sota ore producers are following this same procedure, o

This insistent demand for ore of high iron content, less silica and
other impurities, less fine material, with more attention given to
sizing, avails Minnesota’s mining industry of a wonderful opportunity
1o expand employment and facilities. Iron ore so produced will com-
mand a premium and will result in a higher tax yield to the State.




What Impact Will the

Great Lakes-St. Lavrence Seaway Have
on the Iron Ore Industry in Minnesota

with reference to the St. Lawrence Scaway
Since our 1955 Repott, page 176, What Impact Will the Great Lales.
St. Lawrence Seaway Have onthe Iron Ore Industry in Minnesota.

i ent of the Federal Seaway law on May 13,
19?2 ﬂgffé%gf %ee Ifigggg?consﬁmﬁon jobs of all hmeﬁ:as been pu%};ed
at a terrific pace, cutting fhe channel that will be the ga:lewayal m
the Atlantic to the Great Lakes, 114 miles of the channel are I{(mg
the United States-Canadian bomdary and the rest is in Canada. Here
12,000 men are at work literally changing the landscape, deepening
channels, building massive conarete locks and dams fo provide a 27-
foot waterway from Montreal fo the Great Lakes.

caway, 744 miles from the mouth of the Sk Lawrence to the

| Grzz?be E&ﬁes?ywﬂl be the word’s longest inland waterway for ogean

boats and its locks will 1itt ships 530 feet to Lakes Michigan and Huron

and 600 feet to Lake Superior. The Suez Canal at sea level is 103 miles
long and the Panama Carsl, 53 miles long, has a Lift of 85 fest.

Electric power to be generted at the dams along the seaway will
nearly equal that developsd ot Grand Coulee Dam which is said
to be the world’s largest pover producer.

In the area directly affected by the scaway are five million industrial
Waré{exs malking 32 per ecnt of &t North American manuofactured
products.

From tidewater af the mouth of the St. Lawrence, the seaway rises
through 2 series of locks and dams inte Lake Ontario, then another
326 feet around Niagara Fallsard through Lake Erie past Detroit to
Lake Huron. At Huron's zorthend the chanmel divides, one arm fead-
ing toward Duluth via Laks Scperior and the other southward toward
Chicage via Lake Michizan, Safing distances: Atlantic to Chicago—
2,250 miles; Atlantic to Dalvth- 320 miles,

Canada led the way fo Sral sactment of the 1054 United States
law by its announced deeisin iy 1951 o go shead and build the sea-
way with the Unilted Siates ¥ thev could and without United States’
help 3 they mush

Funds for the river satiim. s navigation works and power plants
were appropeiated by the Covadian and U, S. sovernments, the Prov-
inge of Untario and the St ¢f New York, Most of the roney and
ground af the lower eod were fumithed by Canada, They wilt also
deepent the Welland Conl arvand Niagara Falls, Above Lake Ere,
connecting ehannels befvwees the likes must be deopened at an est
mated cost of 183 millon il Tos part, except for a number of
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Progress has taken place

WA

dredging jobs on the Canadian side, will be paid for by H
States, Profits from Seaway tolls and from electric power
shared by the two countries.

Views on amount of income from the seaway vary widely.
informed men believe the project will show a profit.

By 1958 it is planned to have the seaway completed to
Falls and in another year, past the Falls, making Toledo theg
at the west end of Lake Erie. By 1962 Chicago, Milwaukee
Port Arthur and Fort William may become ocean ports.

Canadian and United States cities along the seaway hav!
planned to spend over $300,000,000 and private industry
more for harbor works. Canada and the United States are go
bors working together to get a big job done.

(For proof of impact of Seaway see Table on page 171 of 1955 Report.)

SEAWAY TOLLS*

The principle of pay-as-you-go was accepted in Canada b
St. Lawrence Seaway Authority was established by Act of Pa
In the United States, the Wiley Act also recognized the toll 3

Canada’s Department of Trade and Commerce, after a §
major mterests and industries that would use the Seaway, 4
the traffic potential at 31,000,000 tons per year for the first
of operation, A similar survey by the United States Foll (4
indicated a yearly traffic of 36,500,000 tons through the Seav

Recogniz'ing that the prime purpose of tolls is to recover t§
g?d opcératltr.lg costi of '?ﬁ? Sez%vgay, legislation provides for
construction costs within a 50-year period, thov ;
at a uniform rate throughout that séermp 0d though not ne

Agreement is to be sought between the Canadi it
toll committees on type and amount of trafﬁgl?:ﬁr%?zggﬁlt
during the next half-century; then on g system of tolls adé
recover cost of building and operating the canals, but low &
encourage traffic. The committees have been meéting regul
realize that by 1958 they will need to reach 5 joint conclusion

Here are some of the questions before them: ( "
ent rates for different commodities? Wil tgg;l‘aglel%‘;lgo?rﬁg
first consideration in fixing rates, or should there be g combi

schedule. ?

*T'he Engineering Journal (Canada), October, 1956,
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ing j dian side, will be paid for by the United
g};‘:%egsl.n ngqgf}i)fsofrrlogleSg:vrvl:y tolls and from electric power are to be
shared by the two countries. .

Views on amount of income from the seaway v%ry widely but well-
informed men believe the project will show a pro t.l d to

it is planned to have the seaway completed to Niagara

Fallglz a¥19d5?n lgnlgtllljeil;’ear, past the Falls, making Toledo the terminus

at the west end of Lake Erie. By 1962 Chicago, Milwaukee, Duluth,

Port Arthur and Fort William may become ocean ports.

dian and United States cities along the seaway have already
pla?lilé?i fil)n spend over $300,000,000 and private industry as much
more for harbor works, Canada and the United States are good neigh-
bors working together to get a big job done. ,
(For proof of impact of Seaway see Table on page 171 of 1955 Report.)

SEAWAY TOLLS*

The principle of pay-as-you-go was accepted in Canada before the
St. Lawl;encepSeawaI;r Authority was established by Act of Parliament.
In the United States, the Wiley Act also recognized the toll principle.

Canada’s Department of Trade and Commerce, after a survey of
major interests and industries that would use the Seaway, estimated
the traffic potential at 31,000,000 tons per year for the first few years

of operation. A similar survey by the United States Toll Committee

indicated a yearly traffic of 36,500,000 tons through the Seaway.

Recognizing that the prime purpose of tolls is to recover the capital
and operating costs of the Seaway, legislation provides for recovery
of construction costs within a 50-year period, though not necessarily
at a uniform rate throughout that term,

Agreement is to be sought between the Canadian and United States
toll committees on type and amount of traffic through the Seaway
during the next half-century; then on a system of tolls adequate to
recover cost of building and operating the canals, but low enough to
encourage traffic. The committees have been meeting regularly, and

realize that by 1958 they will need to reach a joint conclusion.

Here are some of the questions before them: Should there be differ-
ent rates for different commodities? Will tonnage or commodity have
first consideration in fixing rates, or should there bhe a combination of
the two? What should be the basis of dividing toll receipts between
the two countries—will it depend on each country’s contribution to
cost of construction, or be divided according to use? In case final

agreement cannot be reached, each country can still set its own toll
schedule. '

i

®The Engineering Journal (Canada), Ociober, 1956.
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Supplementing our 1955 Report on Labor Crediis
page :%5, the 1955 Legislature amended the Labor Crel
o " TS Ing the past two years this Commission heard Tepres)
Yot Aot G 53 the Mining Division of the Department of Taxation a
g L ERGNCHG . tives from the mining industry on the subject of the effl
amendment to the Labor Credits Taw,

A compilation by the Mining Division of the Depart!
tion shows the effect of the changes in the labor credit
1955 Law. First the labor credit was computed under th
the 1953 law, resulting in g computed total of labor cre
$2,258,762, Then the total labor credit allowed, $1,35;
puted under the provisions of the 1955 law, was d
$2,258,762 (’53 law) showing a total decrease of labor ,
of $906,480, amounting to about 40% less labor credit
the provisions of the 1955 amendment to the labor credi

Companies most affected were those with the highest

high-cost mines, Among these are the following:

Detrease in Laboy

redits—1955
Anngndmen(:, orEo,
. crease in
Company — Mine 'axes Pajd
—_— pih

Cleve]ahd-Cliﬂs Iron Company
E. W. Coons Company
Hanna Coal & Ore Co.

Group) ........ .. Veveraana,,

Hanna Tron Ore Co. (Portsmouth-
Range) ...............

Hanna Ore Mining Co, (Mississippi Group) 41,357
Hedman Mining Co, (Emmett) ., ..
Jones & Laughlin (Wentworth)
W. 8. Moore Co. (6 small mines)
Morton Qre Company (Morton)
Philbin Mining Co, (Weggum) ..., . 18,349
Rhude & Fryberger (Boeing & Troy)

..................

(Argonne-Cuyu_na

¥

----------

Cuyuna

..........
..........

..........

o de & Fryberger (Boeing & Troy) ... ... 21,739

- 7 Snydey Mining Co, (Webb-Sellerg Triangle,

; . o s ) ~ Whiteside) Yeeeesiainaa,, e, 25,199

N | | : Zontelli Byos, (4 small mines) ... .. Ceenann 19,473
GRAND TOTAL (a1l mines) ., . $906, 480

i2 53







WATERWAY

Other Seaway news—Engineering Journal, October, 1958.

A United States steel company has optioned a 400-acre tract, wi
3,000 feet water front on the south shore of the St. Lawrence, adjacextlﬁ;l
to the trans-shipment pier of Iron Ore Company of Canada af Con-
trecoeur. Initial reports suggest that a concentrating plant will be
built here for up-grading iron ore before shipping it to plants in
the United States’ Great Lakes States, Ore might come from Venezuela

or Sept Iles, Primary production of steel here i
a matter of time, , el here is thought to be only

_ With such a plant in operation, the amount of northern ore 0in;
through the Seaway might be less than the estimated tonnage o% unzlf
treated La}brrad_or; ore.. However, treatment of Venezuelan ore at such
a plant might increase the total of the up-bound Seaway tonnage if
slllzlg:h movement proved to be a cheaper alternative to the down-bound
Stipment of Mesabi ores or taconite from Michigan and Minnesota to

Lake Erie ports,

Labor Credits

Supplementing our 1955 Report on Labor Credits, be
page ‘%5, the 1955 Legislature amended the Labor Qredl S
ing the past two years this Commission heard represent
the Mining Division of the Department of Taxation and
tives from the mining industry on the subject of the effect
amendment to the Labor Credits Law.

A compilation by the Mining Division of the Departmes
tion shows the effect of the changes in the labor credit prox
1955 Law. First the labor credit was computed under the p
the 1953 law, resulting in a computed total of labor credits
$2,258,762. Then the total labor credit allowed, $1,352,2¢
puted under the provisions of the 1955 law, was ded
$2,258,762 (°53 law) showing a total decrease of labor cre
of $906,480, amounting to about 409 less labor credit all3
the provisions of the 1955 amendment to the labor credit lad

. Companies most affected were those with the highest p
high-cost mines. Among these are the following: i

Decrease in Labor

Company — Mine _ TexesPaid
Cleveland-Cliffs Iron Company ............ $ 89,021
E. W. Coons Company ................... 33,730
Hanna Coal & Ore Co. (Argonne-Cuyuna

Group) e e e, 32,347
Hanna Iron Ore Co. (Portsmouth-Cuyuna

Range) ..... e treeeaiaae, tirsesesen. 88,884
Hanna Ore Mining Co. (Mississippi Group) 41,357
Hedman Mining Ceo. (Bmmett) .,.......... 3,578
Jones & Laughlin (Wentworth) ,.......... 14,895
W. 8. Moore Co. (6 small mines) ......,... 10,278
Morton Ore Company (Morton) ........,. 46,987
Philbin Mining Co. (Weggum) .,..... ... .. 18,342
Rhude & Fryberger (Boeing & Troy) ...... 21,739
Snyder Mining Co. (Webh-Sellers Triangle,

Whiteside) ................
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Labor Credits

Supplementing our 1955 Report on Labor Credits, beginning on
page I2)114;5, the 19g55 Legislature amended the Labor Credits Law. Dur-
ing the past two years this Comwission heard representatives from
the Mining Division of the Department of Taxation and representa-
tives from the mining industry on the subject of the effect of the 1955
amendment to the Labor Credits Law.

A compilation by the Mining Division of the Department of Taxa-
tion shows the effect of the changes in the labor credit provision of the
1955 Law. First the labor credit was computed under the provisions of
the 1953 law, resulting in a computed total of labor credits allowed of
$2,258,762, Then the total labor credit allowed, $1,352,282, as com-
puted under the provisions of the 1955 law, was deducted from
$2,258,762 (’53 law) showing a total decrease of labor credit allowed
of $906,480, amounting to about 40% less labor credit allowed under
the provisions of the 1955 amendment to the labor credit law.

Companies most affected were those with the highest proportion of
high-cost mines, Among these are the following;

Degrense in Labor - :
R nmege
. Inorease in - Increase im Lobor - -
Company - Mina Taxes Paid Qredita Allowed
Cleveland-Cliffs Iron Company ............ $ 89,021 $ 95,000
E. W. Coons Company .......covsnseness, 33,730 56,281
Hanna Coal & Ore Co. (Argonne-Cuyuna
Group) .......... e eevrieeanaanse 82,347 86,698
Hanna Iron Ore Co. (Portsmouth-Cuyuna
Range) ..... [ETRRRI s e st eevaseaaan 38,884 69,996
Hanna Ore Mining Co. (Mississippi Group) 41,357 61,349
Hedman Mining Co, (Emmett) ,.......... « 3,578 12,005
Jones & Laughlin (Wentworth) ...,..... 14895 25,180
W. S. Moore Co. (6 small mines) ......,... 10,278 15,480
Morton Ore Company (Morton) .......... 46,987 46,987
Philbin Mining Co, (Weggum) ............ 18,342 53,508
Rhude & Fryberger (Boeing & Troy) ...... 21,739 22,337
Snyder Mining Co. (Webb-Sellers Triangle,
Whiteside) ......covviiviininns..., viee 9
Zontelli Bros. (4 small mines) ...,......... 13:1’33 ig:ggg
—_ it

......... $908,480 $2,258,762
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To supplement our 1955 Report on the subject of Tax _‘
the following tables: “Iron Ore Taxes” and “Ratio of Cq
to the Total Production” are inserted:

TABLE NO. 7
IRON ORE TAXES
Ad V?lorom Occugation Ro)éali;y Total
1914-1915......5 18,985,202  ,viverines eveeseen.. § 13,085,202
1916-1920...... 70,168,184  ........... 70,168,124 |
1921........... 18,185,156 § 2,238,328  ........... 20,423,484 |
1922 0enian. 18,411,500 3,440,697  .iiireieirs 21,852,097
1923........... 19,655,268 6,126,443  § 1,027,847 26,809,568
1924........... 18,736,356 2,859,735 895,825 22,491,916
1926........... 18,570,829 2,316,432 845,072 21,732,383
‘ 1926...,000.0.. 17,267,679 2,725,312 910,636 20,908,627
1927........... 17,342,382 2,183,308 916,825 20,442,515
1928........... 16,844,349 2,466,257 879,520 20,190,126
1929,.......... 17,251,700 3,786,352 1,044,696 22,082,748
1930........... 17,085,645 2,782,361 921,167 20,789,173
1931,.0.nun.... 16,617,217 1,383,145 649,804 18,650,166 4
1932......... .. 15,857,490 260,604 415,793 16,533,887
| 1933........... 16,582,120 958,388 335,600 17,876,117
. o 1934........... 17,666,132 1,228,626 364,129 19,258,887,
: 1935........... 17,323,829 1,387,546 459,951 10,171,326
: 1936,........ .. 18,012,178 2,637,977 547,048 21,197,208
1987.0.0nsnonn. 17,269.567 9,033,930 1,305,385 27,60m882
‘, 1938........... 16,255.212 1,618,439 607,988 18,481,839
. 1939........ ... 16,431,322 4,888,964 865,926 22,186,212
: 1940........... 15579856 6,387,700 1,107,914 23,076,470
1941.,0.0.00n.. 14,564,268 8,399,387 1,893,592 24787 232
| 1942,.,........ 18,244,087 8,233,102 2167065 23,644,204
: 1943...... vev.. 13,300,103 6,711,683 1,945,807 21,957
1944,,0, . 0000, 12,477,270 6,301,570 1,888,845 Rpwidyend
1945.0ne..n.. . 12,588,313 6,289,279 (765134 20090758
1946.00.0000,,. 12,732,769 6,507,835 1,358 864 20’639’7"6
1947.......5... 18,923,528 9,700,778 1,654,902 0,699,468
| 1948 132683 11762769 UooTasd  ogesest
; ,901,587 # “ PP ptn:
1950, .0s.00sn.. 16,565,954 131323’223*: i’éggigi: §$’§§§’§§3
| 1951...... veers 17,241,118 262753765 8754 dgiee 1285,000%
: 1962.....,..,.. 18,721,241 20,788,836 2’33 ABLa - 46,271,049)
1958...00.0n0., 21,039,981 305, ,309,996%% - 41,820,073
1964 enssnnins 21,622,437 ig'ggg'gg:** 3ASLELAek 54,837,248
1955400, 0000n., 21,848,310 31,501,136 P hrs 40,728,252
+0UL 3,289,430 56,638,885

Torawn TAxEs. . .$669,077,8256 $283,254,035 $ 47,064,152 $999,396,01
- v 4 P

*Production 1921 to date, as re

» - ported for occupation fax

! **These figures include the additional 1% Vete;n;?%ompgﬁgzii?‘r d.
: Fund.,

Authority for tax figures: Minnesota Department Taxation
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Tax Evaluation

y ject of Tax Evaluation

upplement our 1955 Report on the subject ¢ n,

th;[‘ ?o?ll;;;?ing tables: “Iron Ore Taxes” and “Ratio of Concentrates
to the Total Production” are inserted:

TABLE NO. 7

Total
IRON ORE TAXES T?;x‘xlnz& gt
Ad Valorem Occugation Ro%alty Total P ’-'05“29‘1*

1 .

;] o
1914-1915, ... .,8 18,985,202  ..viiirsne  ssrrienenes 9 gg,gggﬁgi 23%;;;.;23
1916-1920., ..., TO168,184  Liiseviieer aereerrines 10068104 95588420

1928, 00uvreen. 18,185,156  $ 2,238,328  ....c.iivenn 0,428, 1495,
1922, .m0, .. 18,411,500 BA440,697  L..v..ee.. 21,852,007 28,770,120
1925........... 19,655,268 6,126,443 $ 1,027,847 26,809,558 4;,2;2,:23
1924,.......... 18,736,356 2,859,735 895,825 22,491,916 :;7. oo
1925........... 18,570,829 2,316,432 845,072 21,732,333 5 088
1926.¢v0c.r.y.. 17,267,679 2,725,312 910,636 20,903,627 41,662, 40
1927, 00enva.. 17,342,382 2,183,308 916,825 20,442,615 36,474,549
1928, .00 00uvns. 16,844,340 2,466,257 879,520 20,190,126 38,532,008
1999, .000. 0 v... 17,251,700 3,786,352 1,044,696 22,082,748 46,992,911
1930..... .00, .. 17,085,645 2,782,361 921,167 20,789,173 36,239,106
1931...0v0v0n. . 16,617,217 1,384,145 649,804 18,650,166 18,370,526
1982........... 15,857,490 260,604 415,793 16,538,887 5,496,070
1933.....00 ... 16,682,129 958,388 335,600 17,876,117 12.597,895
1984.,.e.n.. «.. 17,666,132 1,228,626 364,129 19,268,887 16,206,453
1935....00..... 17,323,829 1,387,546 459,951 19,171,326 19,954,430
1936:...... Joe.o 15,012,178 2,837,977 547,048 21,107,208 892,501,729
1937.vueiviun.. 17,269,567 4,093,930 1,305,385 27,608,882 49,619,930
19380 0iiiennn. 16,255,212 1,618,439 607,288 18,481,639 14,728,568
1939........... 16,431,322 4,888,964 865,926 22,186,212 31,789,650
1940.00uurnnnn. 15,579,856 6,387,700 1,107,914 23,076,470 48,304,66§
1941, oov. 14,564,253 8,399,387 1,823,502 24,787,232 63,786,347
1942,...0...,... 18,244,037 8,233,102 2,167,065 23,644,204 70,048,716
1943....... ... 13,300,103 6,711,683 1,946,807 21,957,593 69,364,022
1944, .00 e0e, . 12,477,270 6,301,670 1,888,845 20,667,685 65,078,476
194500 .000... 12,688,313 6,289,279 1,762,134 20,639,726 62,482,046
1946 0eieann.. 12,782,769 6,507,835 1,358,864 20,599,468 49,660,366
1947..0v000.e., 13,923,528 9,700,773 1,654,392 25,278,693 59,967,761
1948.......0.0.. 18,257,828 11,762,769 1,907,354 26,927,951 65,018,706
1949.........,. 14,901,587 14,365,466%*  2,195,108%%  81,452,1G1%* 56,187,871
1950...0000y.. 16,565,964 18,822,862+ 1,806,474 %% 87,285,0004% 64,793,019
1961, 00000e., . 17,241,113 26,275,375 %% 2,764,614  46,271,049%* 78,407,263
1952, 00ssvvenn 18,721,241 20,788,836%% 2.309,996** 41,820,073** 63,374’126
1953, 0000000 21,089,931 30,305,808 %% 3491,514%%  [4,837,048%% 79,112,363
19640, 0000s. . 21,622,447 16,587,915 2,517,890 40,728,262 47,142,238
1956, 4ce.snas.. 21,848,310 31,501,136 3,289,420 56,688,885 66,545,406
Torar Taxes...$669,077,825 - $283,954,095 § 47,084,152 $099,396,012  1,833,014,604

*Production 1921 to date, as reported fol
**These figures include the additional 1
Authority for tax figures: Minnesota Department Taxa

r occupation tax purposcs,
% Veterans” Co

{ion,
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Conclusions - Recommendations

DETERMINATION OF TAX BASE

Conclusion: The use of the market value at Lake Erie Ports 23 54
principal factor in Jetermining the base value for goqpuhﬂg the ad
valorem and occupation tax is just and fair. Tts application qetern
a higher value and therefore produces more revenue than any @
formula. Tt has been approved by the Supreme Court. Y
Recommendation: It is recommended that the use of the mmke

value at Lake Erie Ports be continued.

RESERVES

Conclusion: Present figures on reserves of Ivﬁnnesoté_imnuié m
cate that under normal production the range life of high grade dife
shipping ore will be about 30 years. Past experience indicates that
techniques for beneficiation of low grade ore may substantisy
1engthen the range life. 7

re manufactured from taconite is very high grade and a bet
mﬁ;cleml for use in blast furnaces than natural ore. When the {acon
plants operate at full capasity and new beneficiating methods 10¢t2
- elu ilization of low grade ore, the range Tife of Minnesota 1es
mCGudmg taconite, will be prolonged indefinitely. ]
omsmaﬂy increasing effort is bedng made to beneficiate more low &1
open iﬁg g;orfvﬂn:fportgntt’ most of Minnesota’s remaining go &

: e wtitiol
imported ores. need to be upgraded to meet the coxps rﬁeb
wiglhe iron ore reserves of the world which will furnish compéx

e o e coton and. ofhers. Michigan; 1ay

i chipicoten and ot i .
zu%l% Chile and Brovil in Sguth o ane c;). hers in Canada; an
‘The present method of estimatin iron o ; een sé»;

2?5‘;‘?‘1 because more ore has %’een sﬁ?p;eggrigiﬁa:vgs origl

g ahed.. Tt is impossible to estimate the reserves of iron ore J

ofoglv?d with exactitude. After numerous hearings and consider

found to be so the subject, the method of estimating reserves I

iron or Y fe sound and practical, but has no sanction of law: ere

fo ase of low grade had no market value and was therefore nOY
a3 Jeserves, Modemn beneficiating methods improved suclh

Teserves, Tihilst &gﬁﬁﬁtﬁbb product so that it is now classi

tOIEIages of ore shown a:lsnrgs(}?\fg: patt for the continued ¢

Local assessors lack the faciliti g o s o
oy oo ko el b g on o
e rese; practical reasons the University Sech y1p]it‘.esl\ethl'lnesa e
Who t}fgleigrllllgggg tlﬁesdits findings to the COmInLOO 'g.sioner of T
s and certifies the values thereof to the
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Conclusions - Recommendations
DETERMINATION OF TAX BASE

Conclusion: The use of the market value at Lake Erie Poris as g
principal factor in determining the base value for computing the ad
valorem and occupation tax is just and fair. Its application determines
a higher value and therefore produces more revenue than any other

_ formula. Tt has been approved by the Supreme Court.

Recommendation: It is recommended that the use of the market
value at Lake Erie Ports be continued.

RESERVES

Conelusion: Present figures on reserves of Minnesota iron ore indi-
cate that under normal production the range life of high grade direct
shipping ore will be about 30 years. Past experience indicates that new
techniques for beneficiation of low grade ore may substantially
lengthen the range life, ,

Ore manufactured from taconite is very high grade and a betler
material for use in blast furnaces than natural ore. When the taconite
plants operate at full capacity and new beneficiating methods increase
the utilization of low grade ore, the range life of Minnesota reserves,
including taconite, will be prolonged indefinitely.

Greatly increasing effort is being made to beneficiate more low grade
ores, and more important, most of Minnesota’s remaining high grade
open pit ore will need to be upgraded to meet the competition of
imported ozes. '

_The iron ore reserves of the world which will furnish competition
with Minnesota iron ore are those located in Michigan; Labrador-
Quebec, Steep Rock, Michipicoten and others in Canada; and Vene-
zuela, Chile and Brazil in South America,

The present method of estimating iron ore reserves has been severely
criticized because more ore has been shipped than was originally
estimated, It is impossible to estimate the reserves of iron ore in the
ground with exactitude. After numerous hearings and consideration

of evidence on the subject, the method of estimating reserves has been

found to be sound and practical, but has no sanction of law. Heretofore

iron ore of low grade had no market value and was therefore not classi-
fied as reserves. Modern heneficiating methods improved such ore 5o
?gs;co mal’ﬁ] it a marléetgble 1produci: so that it is now classified as
rves. This accounts in a large part for the I L 1
tonnages of ore shown as reserves, P continued increase In

Local assessors lack the facilities to determine i ’
the value thereof for tax purposes as re aine iron ore reseryes and

. quired b, ‘ ; e~
fore or pracical ressons i, Univrsty Sehos o Wi gt
the reserves and certifies its findings to the Commissioner of Taxation
who then computes and certifies the values thereof to the county
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CONCLUSIONS — RECOMMENDATIONS

auditors as the base for tax levies. The auditors cause the listings and
valuatfgnz to be entered on the local assessment books.

jon: In the 1955 Report of this Commission we
reclégget;ﬁ:g (%;gglflor practical reasons above referred to and becapse
the present law prescribing the method of estimating and evaluating
reserves is inadequate, a law be enacted placing the duty of estimating
and evaluating reserves upon the Commissioner of Taxation after con-
sultation with the University School of Mines and local assessing and
taxing authorities. The 1955 Legislature did not act on this recom-
mendation and we therefore resubmit it for consideration.

TACONITE

Conclusions: In our 1955 Report we said that: “Taconite can be-
come Minnesota’s greatest source of iron ore in the relatively near
future, It may well surpass the total Mesabi tonnage and productive
life.”

Since then the manufacture of iron ore from taconite has proved to
be a substantial source of very high grade ores and has been a
very important factor in increasing employment on a year-round basis,
adding some $30 million per year to the payroll of the iron ore in-
dustry. This results from the operation of the Reserve Plant at Silver
Bay. The second large plant at Aurora will, within two years, produce
even more high grade ore and contribute substantially more employ-
ment and more payroll, The Oliver taconite operation will continue
to augment all of these factors. It has been stated that the estimated
total investment of these three major companies now interested in
taconite beneficiation (Reserve Mining Company, Erie Mining Com-
pany and Oliver Mining Division of U.S, Steel), is an amount in excess

of the total present assessed value of all mining and other property
in Minnesota.

The taxes derived from the operation of the privately owned rail-
roads of the Reserve Mining Company and the Erie Mining Company,
in lieu of gross earnings taxes on other railroads, are distributed to the
local divisions of government and therehy reduce the ad valorem taxes
in those areas. However, the shipments of taconite from the Oliver
Mining Company’s taconite operations are made over a common
carrier railroad and the gross earnings tax accrued from this operation
is put into the gereral revenue fund of the State.

Recommendations:

1. It is recommended that untj] further experience has been had
the taconite tax remain at its present rate and ’fhe distribution thereof

be continued for the present ag brescribed by the 1955 Legislature.

2, It is recommended t : .
derived from the Shipmengsaz fthe broceeds of the gross earnings tax

A partially finished taconite or finished
g?ggrﬁ%iﬁtggni%e%%rs t::mzhgxamade Over a common carrier railroad be
made over taconite railzoqy :ner as the tax derived from shipments

58

, CONCLUSIONS — RECOMME}
HEMATITE AND OTHER LOW GRADE NON-MAGN]

Conelusion: The processes now applied to the devq
Michigan Jasper and similar low grade types of ore can b
Minnesota’s low grade non-magnetic taconite and shd
couraged.

Recommendation: It is recommended that the same 1
and distribution as is now applied to the manufacture of i
magnetic taconite be made available to such operations,

COMPETITIVE ORES

Conclusion: In our 1955 Report we said: “. .. recent dg
in Canada and other foreign fields indicate that in a few y
sota ore will be entering a highly competitive market.”” It i
now that Minnesota is competing in such a market, |
iron ore from Canada in 1954 were about 314 million to]
they were over 10 million tons and in 1956 it is estimat
total imports of iron ore from Canada alone will exceed 17 A
— or more than the total of all U. S. iron ore imports in

Iron ore imports from Venezuela were below 2 millid
reached 7 million tons in 1955 and are expected to reach
9 million for 1956. Peru, starting with a shipment to U. S
tons in 1953, sent 1,500,000 tons to this Country in 1955
pected to equal that amount in 1956. Liberia, West Afrid
700,000 tons to the U. S. in 1953 and over 900,00Q, to]

All of the above imports consist of high grade iron a4
mated total for 1956 is at least 31,000,000 tons, — dou
for 1954. (See Table No. 6. Iron Ore Imported into U, §
. . .. This demonstrates that our 1955 Report grossly unds
the importation of ore from foreign sources. But for the f4
demand for steel has and is increasing at the rate of 39
Minnesota would already be subject to disastrous competi

Recommendation: In our 1955 Report, we
“’Ijhat the future tax policy on iroﬁ, Orereggnsllr;%lc;
keeping Minnesota ore production costs competitive wifi
ores and scrap iron, Eve;y factor that enters into the d
g}tlmtfn _of iron ore In Minnesota should be carefully cof
guest r;g,ls ature in formulating its tax policy as it affe
study of this report will demonstrat '
ommendation and the necessity of adheri(raigt I%g ft? lilrrxl(?)llllis?

WHAT IMPACT WILL THE GREAT LAKES . oT | 4
WATERWAY HAVE ON THE lkoﬁkg?zssnjr:in
OF MINNESOTA

Gonclusion: The net effect of the comploted Seaway

competitive with Minnesot3
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~ CONCLUSIONS — RECOMMENDATIONS
HEMATITE AND OTHER LOW GRADE NON-MAGNETIC ORES

Conclusion: The processes now applied to the development of
Michigan Jasper and similar low grade types of ore can be applied to
Minnesota’s low grade non-magnetic taconite and should be en-
couraged. ,

Recommendation: It is recommended that the same tax formula
and distribution as is now applied to the manufacture of iron ore from
magnetic taconite be made available to such operations,

COMPETITIVE ORES

Conelusion: In our 1955 Report we said: “. . . recent developments
in Canada and other foreign fields indicate that in a few years Minne-
sota ore will be entering a highly competitive market.”” It is clear to us
now that Minnesota is competing in such a market. Imports of
iron ore from Canada in 1954 were about 314 million tons; in 1955
they were over 10 million tons and in 1956 it is estimated that the
total imports of iron ore from Canada alone will exceed 17 million tons,
— or more than the total of all U. S, iron ore imports in 1954,

Iron ore imports from Venezuela were below 2 million in 19583,
reached 7 million tons in 1955 and are expected to reach or exceed
9 million for 1956, Peru, starting with a shipment to U. S. of 840,000
tons in 1953, sent 1,500,000 tons to this Country in 1955 and is ex-
pected to equal that amount in 1956, Liberia, West Africa exported
700,000 tons to the U. S, in 1953 and over 900,000 tons in 1955.

All of the above mmports consist of high grade iron ore. The esti-
mated total for 1956 is at least 31,000,000 tons, — double the total
for 1954. (See Table No. 6, Iron Ore Imported into U. S.) on page
. - --. 'This demonstrates that our 1955 Report grossly underestimated
the importation of ore from foreign sources, But for the fact that the
demand for steel has and is increasing at the rate of 3% per year,
Minnesota would already be subject to disastrous competition.

Recommendation: In our 1955 Report, we
e , ) recommended:

X “That the future tax policy on iron ore be such as to aid in
eeping Minnesota ore production costs competitive with imported
grest_and scrap iron, Every factor that enters into the cost of pro-
tﬁl: fgl igfaltron ore f1n Minnesota should be carefully considered by
iustry.g, ure in formulating its tax policy as it affects the in-
study of this report will demonstrate th ; i ,
ommendation and the necessity of adhering tg f{? ?rlllcglﬁsgu%ﬁl:g lssre]'c:lig-

WHAT IMPACT WILL THE GREAT LAk ,
WATERWAY HAVE ON Tz moAKES - ST. LAWRENCE
OF MINHESRON ORE INDUSTRY

Conclusion: The net effect of th ' '
] ) f e complet i
Instead of foreign ores being compeﬁitivep;it%d I\S/I?ﬁg:s%’czﬂgrgs glrﬁl;
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CONCLUSIONS — RECOMMENDATIONS

lanti t furnaces inland as far as Pittsburgh, they
3;1}111»; Ill)?a %a;tégggeasiii%aat all major Eastern and Midwestern steel
plants, This confirms the statement regarding Labrador ore being

.

competitive with Minnesota ore on_completion of the Seaway and
exteg?lslit:eaxﬁcation to high-grade imports from South America, the

other major supply souice.

DRILLING PERMITS AND MORATORIUM

Conclusion: Hearings on these two subjects did not bring to light
any facts indicating a need for legislation at this time requiring per-
mits to drill for minerals and it is apparent that a law exempting newly
discovered mineral deposits from taxation for a period of years might
be unconstitutional.

Recommendation: In our 1955 Report, we recommended: “That
there is no need for a drilling permit law at this time. It is also recom-
mended that there is no need for a moratorium law and the Commis-
sion has grave doubt as to the constitutionality of such a law.”

Tt is now recommended that a further study be made of applying
the principle now applied in Michigan under the terms of the so-called
Lindquist Moratorium Law.

LABOR CREDIT

Conclusion: In our 1955 Report we concluded that:

~ “The 1954 production of Minnesota iron ore to November 1 is about
36%_below that of 1953, the all-time record year, This fact alone does
not disprove the merits of a specific credit against the gross occupation
tax on high cost ores. Such a credit undoubtedly does help to en-
courage the mining of such ores although in years of very high produc-
tion the abnormal demand largely obscures that fact.

“The 1954 decrease in the total production of Minnesota iron ore
was from an all-time high in 1953 to 79,712,000 tons down to an
estimated g?;OQQ,OOO tons, There was a sharp reduction in the output
of direct shipping ore and straight wash ore, The reduced demand in
1954 is certain to affect some of the more marginal low-grade ore oper-
ations fren with the labor credit now in effect, Taking away all credit
et S rii‘aﬁismuld close down many more of these low-grade ore
operations, wch)uld result in heavy losses of jobs, because many
more_mcin are %ee ed to produce 100,000 tons of product from the
marginal operations than are needed for producing 100,000 tons of
direct shipping or straight wash ore, ’

& M 5 .
wa sﬁ%ﬁﬁ?ﬂﬁﬁtﬁmﬁ? Igcroducmg only direct shipping ore or straight
Hemand than thos :l m?iﬁ?x gxgand or reduce production with changing
thalr} ﬁrdlinary crushing and Wg:iirrfgmrmg treatment methods other

“The lower the profit margin on 'an : ;

, , R low- : |
e e o, o St g ot e
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demand years. Removal of all credit would not only caus
many jobs but would be detrimental to the conservation
which is becoming more vital to the State of Minnesota
True conservation calls for an increasing rathe’lg thana d
of the poorer ores along with the better ores,

Tt now appears that the amendment enacted by the 1
ture Laws 1955, Extra Session, Chapter 2, Article II, )
complish the purpose intended and did substantial harm
grade high cost operations and particularly to the sm
scram operators. ’

Recommendation: It is recommended that this whole

ter be reviewed by the legislative committees and that th
of the 1955 law be adjusted.

ARE THE PRESENT TAXES ON IRON ORE TO{
TOO HIGH; OR ARE THEY EQUITABLH

Conclusion: The history of taxation in Minnesota shows
that iron ore has been taxed on a more onerous basis tha
class of property. The reasons for the higher rate of tax ¢
to the premise that iron ore is a natural resource and a
asset and should therefore stand a heavier burden of taxd

When Minnesota had a monopoly on low cost open-pit :
premise may have been justified but conditions have ch
grade ore is rapidly diminishing — high-cost concemtrates
low-grade ore are increasing — plants to manufacturs irg
taconite are under construction to supplement the dwin
of natural ore — competition from the large deposits of hij
in Canada and Venezuela is now a reality, [

Higher taxes on iron ore would have the following efid

1. Cause foreign ores to become more co iti

S ompetitive;
2. Hasten'the depletion of remaining high grade ’ore 1
1. Be detrimental to many small high cost mine producy

4, Tend to discourage further i N .
industries, ge further investments in Minneso T

Recommendation: It is recomm .
not be increased unless the ﬁnanc?élldggn%};%iz)zaﬁgstﬁn lsr,?
?ecessary to increase taxes generally to provide th § ey

0 operate the State Government £ the additid

taxes should be spread equitably up,finn}allwtlgl};a;gént thg
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CONCLUSIONS — RECOMMENDATIONS

demand years, Removal of all credit would not only cause the loss of
many jobs but would be detrimental to the conservation of iron ore,
which is becoming more vital to the State of Minnesota every year.
True conservation calls for an increasing r,athe’z" than a decreasing use
of the poorer ores along with the better ores.

It now appears that the amendment enacted by the 1955 Legisla-
“ture Laws Ii955, Extra Session, Chapter 2, Article 1T, did not ac-

complish the purpose intended and did substantial harm to the low-
grade high cost operations and particularly to the small so-called
scram operators.

Recommendation: It is recommended that this whole subject mat-

ter be reviewed by the legislative committees and that the inequities
of the 1955 law be adjusted.

ARE THE PRESENT TAXES ON IRON ORE TOO LOW;
TOO HIGH; OR ARE THEY EQUITABLE?

Conclusien: The history of taxation in Minnesota shows very clearly
that iron ore has been taxed on a more onerous basis than any other
class of property, Thga reasons for the higher rate of tax can be traced
to the premise that iron ore is g natura] resource and a diminishing
asset and should therefore stand a heavier burden of taxation,

When Minnesota had a monopoly on low cost open-pit iron ore this
Dremise may have been justified but conditions have changed, High-
grade ore is rapidly dxm;zglshmg — high-cost concentrates made from
%gzv;%?éizrgre acfe mcreilmn%.— p%ants ’co1 manufacture iron ore from

uncer construction to supplement the dwindling su I\
of natural ore — competition from the Jarge deposits of high-{g:acléJ gr{j
in Canada and Venezuela is now g reality, -

Higher taxes on iron ore would have the following effects:

1. Cause foreign ores to become more competitive;

2. Hasten the depletion of remaining hi '
gh grade ore reserves:
i. r];:d;ficnﬁtal to many small high cost mine producers; ,
. ind?z str(i)es. courage further nvestments jn Minnesota’s taconite

: Provide the additional revenue
Government, in which ex pivhh
quitably upon all texppyeer” tPe additional
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Preliminary Statement

, This Commission was created by Chapter 714, Lawg of 1
- Chapter 522, Laws of 1953, the Legislatur.e re-appropriated
: used portion of the original 1951 appropriation enabling tif

mission to continue its investigation and study of iron ore ]

% Membership of the Commission did not change and is g
of the same 16 members, eight from the House of Represt
appointed in 1951 by the Speaker and eight mgmbers from th
appointed in 1951 by the Committee on Committees. The Cor
is made up of an equal number of majority and minority*
of both Houses and this plan of equal representation was ca
in the selection of officers of the Commission and in the app|
of its subcommittees. C

The purposes for which this Commission was created are ’
in Section Two of the above named Chapter 714, Laws of 193
reads as follows: : :

“Such Commission shall make a comprehensive, dets

complete investigation and study of all the factors con

, to a sound iron ore tax policy for this state, including;
: . tion regarding the quality and extent of Minnesota’s
S v reserves and those in other parts of the world; the co
s : : veloping Minnesota iron ores and those in ofiver pargs

world; the advisability of using the Lake Erie prise
base; the impact of National Defense considerations)
possible construction of the St. Lawrence Waterway }
Canada or the United States or both, upon the Minne!
ore industry, and other related factors, for the purpose §
lating a stable and fair policy for the taxation of iron

in order that the state shall receive the maximum possib
from this natural resource,” : : b

The officers elected in 1951 were unanimously voted to ¢oj
their respective offices in 1953, and they are as follows

Senator Thomas P. Welch, Chairman
: Representative Fred A, Cina, First Vice Chairman
f Senator B. G. Novak, Second Vice Chairman o
Representative Lloyd Duxbury, Jr., Secretary
Also, 0. A. Blanchard, Director; Martha May Wylie, Secreta
Dl_rqctor and Frank E, Dowm'r’lg, Enginéeryandyfo;mef heg
] l\ghnmg Division of the State Tax Department, Consultant
: ployed during the '51-'53 interim, were continued in their
ment by the Commission during the *53-’55 interim. '
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Preliminary Statement

This Commission was created by Chapter 714, Laws of 1951, By
Chapter 522, Laws of 1953, the Legislatulze J:'e-approp%‘iated the un-
used portion of the original 1951 appropriation en_ablmg this Com-
mission to continue its investigation and study of iron ore taxation,

Membership of the Commission did not change and is composed
of the same 16 members, eight from the House of Representatives
appointed in 1951 by the Speaker and eight members from the Senate

_ appointed in 1951 by the Committee on Committees. The Commission

is made up of an equal number of majority and minority members

of both Houses and this plan of equal representation was carried out’

in the selection of officers of the Commission and in the appointment
of its subcommittees.

The purposes for which this Commission was created are embodied

in Section T'wo of the above named Chapter 714, Laws of 1951, which

reads as follows:

“Such Commission shall make a comprehensive, detailed and.
complete investigation and study of all the factors contributing
to a sound iron ore tax policy for this state, including informa- -

tion regarding the quality and extent of Minnesota’s iron ore
reserves and those in other parts of the world; the cost of de-

veloping Minnesota iron ores and those in other parts of the . -

world; the advisability of using the Lake Erje price as a tax
base; the impact of National Defense considerations; and the
possible construction of the St. Lawrence Waterway by either

Can.ada or the United States or both, upon the Minnesota iron:
ore industry, and other related factors, for the purpose of formu-

lating 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 officers elected in 1951 were unanimously voted to continue in
their respective offices in 1953, and they are as follows:
Senator Thomas P. Welch, Chairman
Representative Fred A, Cina, First Vice Chairman
Senator B. G. Novak, Second Vice Chairman
Representative Lloyd Duxbury, Ji., Secretary

Also, 0. A. Blanchard, Director: Martha Ma ’ " i ,
i : i y Wylie, Secretary to the
Director and Frank E. Downing, Engineer andyformer Y of the

ing Division of the State Tax Department, Consultant, all em- -

Ployed during the *51-'53 interim, were continued in thei loy-
. ) ued in their empioy
ment by the Commission during the *53-'55 interim '1n
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PRELIMINARY STATEMENT

iksi ittees to explore
In 1951, the Commission set up five subcommittees to
various subjects, which subcommittees were continued in 1958. They
are as follows:

1.

Yaali d Extent of Minnesota Iron"()re Reserves z}nd C?m.
j? :t?ﬁg ;:sen'es Elsewhere, Membership: Representai;xges Cina,
Chairman, Duxbury and Goodin; Senators Novak, Wright and
Weleh.

. Cost of Mining and Developing Minnesota Ores and Competitive

Ores in Other Parts of the World. Membership: Segators Slet-
vold, Chairman, Miller, Elmer Peferson; Representatives Forbes,
LaBrosse and A. 1. Johnson.

. Advisability of Using the Lake Erie Price as a Tax Base; and

Other Pertinent Tax Data, Membership: Senators Miller, Chair-
man, C. E. Johnson, Vukelich; Representatives A. I. Johnson,
Bergerud, Dunn.

. Impact of National Defense Considerations, Membership: Rep-

resentatives Dunn, Chairman, Goodin; Senators C. E. John-
son and Sletvold.

, St, Lawrence Waterway. Membership: Senators Elmer Peterson,

Chairman, Wright; Representatives Forbes and LaBrosse.

In 1953, the Commission appointed four more subcommitiees, a
follows: ‘

1.

2.

3.

Labor Credits. Membership: Senators Elmer Peterson, Chair-
man, Wright; Representatives Duxbury, A. I Johnson.
Drilling Permits, ete, Membership: Senators Vukelich, Chair-
man, Sletvold; Representatives Forbes, Goodin.

Tax on Ore Carriers, Membership: Representatives LaBrosse,

Chairman, Forbes, Bergerud; Senators C. E. Johnson, Miller,
Novak,

. Taconite Tax, ete. Membership: Senators Wright, Chairman,

Novak, Welch; Representatives Cina, Dunn, LaBrosse.

The subcommittees made reports to the Commission.

To familiarize the members of the Commission with operations
in the iron ore industry, and for the purpose of obtaining “on the
spot” information to determine what competition foreign ores would
present to Minnesota, by direction of the Commission, the following
inspection trips were made and hearings held:

Inspection frips by Commission:
1951 — & day inspection trip of the Cuyuna and Mesabi Ranges.

4

PRELIMINARY STAT)

1953 — Inspection trip to the taconite area.
1954 — Inspection trip to Venezuela.

Inspection trips and hearings held by subcommittees: ,‘

1952 — Reserve Subcommittee went to the Alabama Ore A
Steel Plant at Birmingham, Alabama; the Canadi
at Steep Rock Lake, Ontario and Labrador-Quehec;
plants at Pittsburgh and Morrisville, Pennsylya
Sparrows Point, Baltimore, Maryland.

1952 — Subcommittee on National Defense and Subcomn
Great Lakes St. Lawrence Seaway attended hear
took testimony in Washington, D.C. ‘ E

1954 — Subcommittee on Tax on Ore Carriers attended ;
and took testimony in Cleveland and Washingt(m,r

During the past interim (*53-'55), the Commission and its
mittees continued to hold hearings on the various subjects rd
iron ore taxation and the administration of the law. Engineg
ogists, the Commissioner of Taxation, representatives of h
ganizations, tax organizations, the mining companies, both |
small, fee owners of mining property, representatives from mjj
ties and school boards in the taconite area and individuals
given an opportunity to present their views to the Comumis

On June 9, 1953, the following letter was sent to all mermh 3
Legislature: N -

“TO THE MEMBERS OF THE LEGISLATURE:

“By virtue of Chapter 522, Laws 1953, this Commig
continue its study of iron ore taxation and endeavor to f

a stable tax policy on iron ore, for submission to the nex
of the Legislature.

“All of you received a copy of the factual report subi
the Session just ended. It you have read this report youn

some suggestions or information helpful to the Commis
the Legislature. :

“The purpose of this letter is to give every memb
ng1§1ature an opportunity to convey his or her ideas to §
Iuission, so that we will have ample time to do the Tese
obtain the facts on the suggestions presented, If possi

in your suggestions or recommendations before July 1, 3

“If you do not have a copy of our » just drop 1
and one will be sent to you, i report; just dr P

“The problem confronting this Commission is very i
5
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PRELIMINARY STATEMENT

1953 — Inspection trip to the taconite area.
" 1954 — Inspection trip to Venezuela.

Inspection trips and hearings held by subcommittees:

1952 — Reserve Subcommittee went to the Alabama Ore field and
Steel Plant at Birmingham, Alabama; the Canadian fields
at Steep Rock Lake, Ontario and Labrador-Quebec; the steel
plants at Pittsburgh and Morrisville, Pennsylvania and
Sparrows Point, Baltimore, Maryland.

1959 — Subcommittee on National Defense and Subcommittee on

Great Lakes St. Lawrence Seaway attended hearings and ‘

took testimony in Washington, D.C. -

1954 — Subcommittee on Tax on Ore Carriers attended hearings
and took testimony in Cleveland and Washington, D. C.

During the past interim (’53-'55), the Commission and its subcom-
mittees contm_ued to hold hearings on the various subjects relating to
iron ore taxation and the administration of the law. Engineers, geol-

ogists, the Commissioner of Taxation, representatives of labor or--

ganizations, tax organizations, the mining companies, both large and

small, fee owners of mining property, representatives from municipali- -

ties and school boards in the taconite area and individuals were all

given an opportunity to present their views to the Commisgion.

On June 9, 1958, the following letter was sent to all members of the

Legislature:
“TO THE MEMBERS OF THE LEGISLATURE:

“By virtue of Chapter 522, Laws 1953, this Commission will -

continue its study of iron ore taxation and endeavor to formulate

a stable tax policy on iron ore, for submission to the next Session
of the Legislature.

“All of you received a copy of the factual report submitted to

the Session just ended. If you have read this report you may have

some suggestions or informatio - recion an
the Legislature, n helpful to the Commission

“The purpose of this letter is to give every member of the

Legislature an opportunity to convey his or her ideas to the Com:

mission, so that we will have ample time o do the research an
obtain 'the fact.s on the suggestions presented. If possible, send
In your suggestions or recommendations before July 1, 1953

‘ ,
“If you do not have a copy of our report, just drop me a line

and one will be sent to you, '
{1
“The problem confronting this Commission js very important
5




PRELIMINARY STATEMENT ,

, termination of this problem rests v?ith
gdﬁg@%e;rg‘:;dﬁ?:} gb?s reason we solicit and s.halI appreciate
yoflr sﬁlgsgesﬁons, so that every phase gf the subject can be ex-
plored and included in our next veport. ,

' Two replies j is Commission,
Two replies were received by this ' o
i 1dy the interim
Base investigation and study made both during ¢!
of ?531313?30?;311 ?c}izﬁtefim of '53-'55, the Commission submits the fol-

lowing report:

Glossary of Terms Used in This

Aluming Oxide of aluminum; clay.

Beneficiation Any process of treating low gz S

material, beyond simple crushing a
to remove impurities or moisture from the crude mat
increasing the iron content of the product. .

Bessemer Ore ‘Ore containing phosphbrus in th
{045% or less. S

Concentrate The product of any method or g
beneficiation.

Direct Shipping Ore that can be used without bene

Ore '

Dried Iron The metallic iron content of iron'o
at 212 degrees Fahrenheit, ;

Gross Ton (U.S.) 2,240 pounds. Adopted from Great]
or with our other units of weights aj

Long Ton (Br.) Iron ore is bought and sold by the grd
, mon carriers base their freight chg

number of gross tons shinned, - g

LT

Heavy Media A process using a medium heaviex 8
Concentration particles in the ore material heing

) lighter than the iron ore particles beil
(In this process the iron ore particles over 14 inch in size;
rated from the particles of rock.) : R

Hematite Non-magnetic iron ore. Chemicalls

| two parts iron to three parts oxygen,
fron Ore Iron-bearing material having low i
Material or Low and a high content of silica, alumina,
Grade Iron Ore or a combination of all three,
Jigging Washing of ore material, followed b

with combined vibration and rising W

through the ore. :
Leach To percolate slowly through a ms

rock) gradually removing the more|
ments, In the case of iron-bearing rocks, the leaching actiil
very slow breaking down over long periads of time.
Magnetite

Magnetic iron ore. Chemically it o
parts iron to four parts oxygen, :

7
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Glossary of Terms Used in This Report

Mumine Oxide of aluminum; clay.

Beneficiation Any process of treating loyv 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.

Bessemer Ore
.0459%, or less.

Concentrate

The product of any method or process of ore
beneficiation, .
Direct Shipping Ore that can be used without beneficiation,
- Ore

Dried lIron ¢
at 212 degrees Fahrenheit,

Gross Ton (U.S.) 2,240 pounds. Adopted from Great Britain along
or with our other units of weights and measures,
Long Ton (Br.) Iron ore is bought and sold by the gross ton. Com-
mon carriers base their freight charges on the

number of gross tons shipped. :
Heavy Media

Concentration particles in the ore material being treated, but

. lighter than the iron ore particles being recovered.
(In this process the iron ore particles over 1 inch in size can be sepa-
rated from the particles of rock.) ‘

Hematite Non-magnetic iron ore. Chemically it contains
. two parts iron to three parts oxygen.
Iron Ore Iron-hearing material having low iron content,

Material or Low ~ and a

high content of silica, alumina, or moisture,
Grade Iron Ore :

or a combination of all three.

Jigging 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 a5
rock) gradually removing the more soluble ele-
ments, In the case of iron-bearing rocks, the leaching action is that of
very slow breaking down over long periods of time.

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

7

Leach

Ore containing phosphorus in the amount of

The metallic iron content of iron ore when dried

A process using a medium heavier than the rock

1{;



GLOSSARY

Manganiferous Tron ore containing not less than 2% of man-

fron Ore ganese, and usually not more than 30% manganese.
(Most Minnesota manganiferous ores have a man-
ganese content of 2% to 10%.)

Merchantable Marketable; acceptable for use in making steel.

Iron Ore This term includes direct shipping ore and con-
centrate.

Mouth of Mine The point at or near the mine at which the load-

ed 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 concentrate, 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.

Natural fron The metallic iron content of iron ore as it oc-
curs in jts natural bed; or before drying the ore

at 212 degrees Fahrenheit.

Net Ton 2,000 pounds. Used as the unit applied to manu-

U.S. & Br. factured iron and steel.

Non-Bessemer Ore  Ore containing more than .045% of phosphorus.

Nodulizing A process similar to that of pelletizing, but using

) _ a different method, and a degree of heat slightly
higher than that used in pelletizing. The product (nodules) will aver-
aille‘ slightly smaller and possibly harder than the 8g-inch to 34-inch
pellets.

Paint Rock Tron and aluminum in combination with silicon
and oxygen.
Pelletizing A process involving fixst the forming of very fine

i ore particles into balls or pellets having about
109 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 compacting to-

. gether (by heat) the very fine particles of iron ore

ggmmon in some mines, so that the product can be used in the blast
rnace.

Specific Gravity The ratio of the weight of any given volume of

a substance to the wei ;
water, weight of j'm equal volume ©

8

G
Spirals Ma'chines using the principle of céntf
combined with rising water current, o

particles smaller than 34 -inch in size, and larger than 60-mg

Taconite Iron-bearing rock, known ort,
, ;
and hard. ' 2 chert,,

Washing of Ore The removal of impurities, such as 7}
free alumina by use of water. '
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Brief History of lron Mining in Minnesota

EARLY MINING DAYS IN MfNNE'SOTA e
The discovery of iron ore it Minneso

wood in 1850. i the fixrst iron ore
- the Norwood discovery, ;
Thirty-four years ster e, *pnge, a shipment of 62,124 tons
zvas Sﬁiﬁ%%ud;% Mine. In 1892, the ﬁrstIMes%\i/? Izm’llgﬁesacgual e
rom . in Iron Mine. ,
forward from a shaft at the Mourg?entiazes back much further. 1911

i sabi iron , ch. 1Ur
edgetgfe %ﬁ?gﬁgﬁi&fﬁf iron ore from the Cuyuna Range's Kennedy
sa ,

Vi ili ' f an open cut
ilion’s first ore came from ]

Stxangelﬁ emi\%ﬂlé t&ﬁeg?e Mesabi’s initial shipment was m::r%
at the S(ﬂ;ﬂ?n This s’ituation was soon reversed, and for magy ngm s
fm:’;l; :11 of the Vermilion's ore has beenhfron% und%?'%atﬁr; | mings
Wl i inirig has stea ,
i bi, underground mining .
%hfe%g:ﬁtxaﬁeistah;s accounted for less than 59, of the total output

OPERATING CHANGES | *

Year by year, the quantity of earth and rock to be remc}gvec‘li cfx(: 1;;11‘

ore i inc;:easing. The early rule of one foot of overburden, X
ot of oTe d, has long ago been discarded. Later a roug

each foot of ore WHHGRE® stimated as the practical limit of strip-

imi to 140 feet was e
11;1?11; folelr? %vi?;h deep underlying ore. These figures have now been

reported by J. G. Nor-

doubled. . o ,
i ? engines were

] days, 5 cubic yard cars and srpall dinkey” engine:
usig i(;a :gnovgl of overburden from open pit ore. In 1906, 7 cubic yard

‘ i ks. By 1911, 24-
o into use, on standard gauge railroad trac L
;fosdc?narg ]vxvlege co;nmon, and these Wtserelc soonﬁfo{ljlc%v;‘r)erﬁl1 11)15;113:10 li?)fg
i iti s
cars. Even more remarkable is t-he trans;llonf, e o, to use o
and use of teams and scrapers in ren;?w% c(l)  over shovei' o the
the railroad, or “A-frame” type pf coal-fire oa volvi;lg vl
:c shovel; then the caterpillar-mounted full revc A
i?ﬁtirrlxccslmmoﬁ use; and more recently, the heavy dragline, useg. xlotlg
<creening bin, and conveyors that move the earth a mile or mor
pit to waste pile. | . ‘
Tn the larger pits, with favorable grades, railroad haulage still holds
its place in open pit work,

LAKE DRAINAGE FOR MINING

i ! ' id 1 1d
inly to aid in the prafuction of ore to meet the demand in WorX
Wg??, Séyracuse Lake on the Eastern Mesabi was drained to permit
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removal of overburden, and the mining of ore. Since 19
million tons have been mined. s

In the western part of the pit area, where stripping wag
in 1942-43, the depth of overburden was 130 feet, Tn )8
part of the present pit, where excavation is pushing soulli
combined depth of surface and rock capping exceeds 350 }

On the Cuyuna Range, the eastern lobe of Rabbit Lake y
out in years 1947-50, and a large dredge was brought in:
of a large quantity of lake-bed mud, or peat. This part
completed, the dredge was dismantled. The pit area, lyi
roughly circular area enclosed by a dyke, was pumped §
moval of clay, sand and boulders, roughly two-thirds of 4
volume, was continued with standard equipment. Mining
gan in 1952, but was interrupted by abnormal flood condj

. These two examples emphasize the acute demand for ir .
for winning the war; and for overtaking the pent-up demay

lated during war years.

More than one-third of all the iron ore mined in Minne
century, up to the end of the late war, went to meet th

World Wars I and IT.

RECENT MINING DEVELOPMENTS gy e E

The South Agnew Mine, formerly operated as an undexg
was developed for open pit mining in 1946 and 1947, Thi
pioneered the use of heavy drag-line removal of surface st
long conveyors for moving earth for over a mile to waste 1
ments to the end of 1953 were 6,640,000 tons, -

. The old Morton Mine, where shaft sinking and initial us
development were carried on by Tod-Stambaugh Co. in
now heing developed as an open pit by the Hanna Comp
the same equipment that served to open the South Agnew. -

: 111{1 the Chisholm-Fraser area, the Fraser-d’Autremont
‘001 like a single operation. The Fraser group has been &
include the Humphrey, the Alworth, and the St, Clair

nother new pit js the Forster, east of the Fras The firs
was made from this pit in 195 . > Kraser. Lne 1
over 6,000,000 tons, 950. Shipments to the end of:

Near Buhl, the old Wanless unde ine, which

) ] erground mine, which
i2!;5§)gé%00 tons in the years 1914-28, and abandon’ed, wa
In 19: Ilasgr Cleveland-Cliffs Co. as an open pit. Also, in the
¥ In 1951, a new open pit was developed by the Snyd

11
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HISTORY — IRON MINING

removal of overburden, and the mining of Si ,
million tons have been mined. g of ore. Since 1943, over 12

In the western part of the pit area, where strippi 1S i

. ) m $
in 1942-43, the depth of overburden was 130 fggt. %nw:ﬁ;r;ggftess
part gf the p;:esent pit, where excavation is pushing southward e:l?t
combined depth of surface and rock capping exceeds 350 fest, e

On the Cuyuna Range, the eastern lobe of Rabbit s purt

; 3 abbit Lak

o?t 1;1 years 1947-50, and a large dredge was brought i?zv;g? Ir):le piﬁ
of a large quantity of lake-bed mud, or peat. This parﬁof the o
completed, the dredge was dismantled. The pit area, lying i:sﬁgﬂé

- roughly circular area enclosed by a dyke, was pumped out, and re

moval of clay, sand and boulders, rou i '

N roughly two-t. ' i
yolugne, was contmue:d with stanziard eqlsiipmem};lr ISIsin?flgﬂt)ef %mglﬁal ‘
gan in 1952, but was interrupted by abnormal flood conditions. e

These two examples em i . :
, IS phasize the acute deman § vi

lxo; winning the war, and for overtaking the pent-ud % 1r01:1 ore, vital
ated during war years. p demand accumu-

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 Waxs I and II.

RECENT MINING DEVELOPMENTS

Th ‘ i v mine
o di 2;)11;;1; ciﬁxfgnew Mine, formerly operated as an underground mine
s eelope: or open pit mining in 1946 and 1947. This operation
fioneared & oruie of heavy drag-line removal of surface stripping and
A 1}; ks for moving earth for over a mile to waste iles, Ship-

the end of 1953 were 6,640,000 tons. pres =

Th L Mine .
devel(?p(;ig&\;I (;I;Zgn Mine, where shaft sinking and initial underground
now being develo‘;)§3r;‘se§n°‘;p’g Tod-Stambaugh Co. in 191217, is

velop i - ue
the same equipment that served tolz)penytlfé] g(ﬁ:}rlufgi%mpany, e

In the Chi
look like ai?nmlll:kn‘mager area, the Fraser-d’Autremont-Shenango
include the H%; 0111) eration. The Fraser group has been extended to
mphrey, the Alworth, and the St, Clair properties

Anothe i3 :
T new pit is the Forster, east of the Fraser, The first shipment

was made from this pit i A
over 6,000,000 tons. pit in 1950. Shipments to the end of 1963 were

Near Buh
2,500,000 l’zl;:;stilf t%ld Wanless underground mine, which produced
in 1950 by Clevela de years 1914-28, and abandoned, was reopened
trict in 1951, a nd-Cliffe Co. as an open pit. Also in the same dis-
» & new open pit was developed by the Snyder Mining |

11




HISTORY — IRON MINING

Company, including their Whiteside Mine (formerly underground)
and the Kosmerl Mine of Oliver. B .
- 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 regpened and
widened by Inter-State Iron Co. in 1950, for 1951 production.

The St. James Mine, at Aurora, formerly worked as an undergrg’upd
mine, was opened for pit mining in 1951, by the St. James Mining
Co. (Oglebay, Norton & Co.)

BENEFICIATION

OF LOW GRADE ORE

Primitive It has been said that the art of metli
Metallurgy born at the campfire of a savage; a
Action of Heat accidental melting of metal in a stone:

to steel. Heat was then, and still is,
main elemenis needed in making iron and steel from ir

Beneficiation Beneficiation is any process used i
and Concentrate  grade iron ore to make it into a mf
Defined product, or a product, known as cone
can be economically used in the man
steel. With waning supplies of direct shipping ore in|
mining men are finding that they now have to depend mof
on some form of upgrading of the leaner classes of ore,
product that is really fit for effective use in the blast fi

These different forms of treatment, beyond simple ¢
screening, include washing, jigging, heavy media sep:
of spirals, flotation, drying, and sintering.* RN

Crushing and Crushing and screening, formerly
Screening two of the various forms of heneficiafi
regarded as part of (1) the miniag
the case of direct shipping ore; or (2) the beneficiation\]
tion, in the case of ore that has to be concentrated. This 3
current general recognition of the importance of ore prd
to sizing, to make the ore more readily reducible in the b
If crushing and screening were now counted as true |
methods, the ratio of concentrate to total ore shipped, inst
33%; would be nearly 1009, ]

Action of Water ‘What heat is to the smelting of iros
in Concentration  is to the vital process of changing q
of Iron Ore into iron ore;* thus mechanically hs

} i _age-long natural processes of concen
to the leachmg action of underground water. Simple washiy

(1) Percentage of concent: i k k
production in Minnegol;:g.te in total fron ore % of

(2) An exception to this ieral k
£2) An exc: general statement is the use of heat to drive off the &X
treated ixla1 rglggigvetl’fv gf::’all?o‘Znt:f}?et:b]e oo ey aave on freight; The

; 2 exception is sintering : impro
of fine powdery ore and to drive off moisture to aal‘;:’. :xllnfgfei“gs}igg heat to impr
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BENEFICIATION
OF LOW GRADE ORE

Primitive
Metallurgy
Action of Heat

born at the campfire of a savage; and. 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 low-
and Concentrate  grade iron ore to make it into a merchantable
Defined product, or a product, known as concentrate that

, can be economically used in the manufacture of
gteel. With waning supplies of direct shipping ore in Minnesota,
mining men are finding that they now have to depend more and more
on some form of upgrading 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, beyond simple crushing and
screening, include washing, jigging, heavy media separation, use
of spirals, flotation, drying, and sintering.’

Crushing and Crushing and sereening, formerly classed a8

Sereeniig

the case of direct shipping ore; or (2) the beneficiation plant opera-
tion, in the case of ore that has to be concentrated. This is due to the
current general recognition of the importance of ore preparation as
to sizing, to make the ore more readily reducible in the blast furnace.
If crushing and screening were now counted as true beneficiation
methods, the ratio of concentrate to total ore shipped, instead of being
33%, would be nearly 1009%. o

:Action of Wat.er . What heat is to the smelting of iron ore, water
in Concentration ~ is to the vital process of changing ore material
of Iron Ore into iron ore;? thus mechanically hastening the

o i ~age-long natural processes of concentration »,due,
to the leaching action of underground water. Simple washing combines

(1) Percentage of concentrate in total {ron ore
Pr in Min t:

% of “Concentrate in

shipments.
1910 0.8
1020 126
1030 - 182
1810 18.8
1050 . 808
1968 331

(2) An exception to this 1
K general statement; is th \ ess of molshuls
Gelils R e Sl B e o i o GRS ek el Lo
v X co 2ung, o g ) ; 2
of fine powdery ore and to drive off moixslt,:ulrcgl t(l;3 a:lvl:& e;:nﬁ,'eiugs}mg fes Bo fmprot®
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BENEFICIATION
the action of water With the effect o

of ore and rock.?
Ore Washi Fxperimental work by the Oliver Company on
re Washing the V&gestem Mesabi Range led to the bulldn_lg of the
Trout Lake Concentrator at Coleraine, in Itasca County, 1n 1908.
s kind in Minnesota, has been in

This plant, still the largest of it / 7
opera’fion for over 40 years. Early machines have been remodeled or

replaced. The process of ore beneficiation has bepn ina state of progres-
sive change, with many improvements in machines and methods. This
plant, originally employing only straight washlpg of ore by use of
water only, now also makes use of heavy media, and other recc_ent
methods. Built in three sections, it is well adapted to changing

i differences in specific gravity

techniques.
Preliminary Beneficiation, or rather concentration, is usua‘lly
Steps not fully achieved by the use of any one machine

or method. Certain peculiarities or characteris-

tics 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.
‘9. Differences in size range of ore particles and rock particles.
3, Differences in weight of ore and rock particles (specific gravity).
" 4, Differences in hardness of ore and rock.

Straight Washing 1. A large amount of fine sandy material would
: suggest a straight washing process a8 the

step following coarse screening.

Crushing and 2. Large rock particles are removed by coarse
Screening screening and go to waste piles. Large ore
chunks are reduced to desired size by crush-

ing, followed by either straight washing or heavy media treatment.
Gravity Methods 3. This principle suggests the method of treat-
' ment in most Minnesota plants. Straight
washing, jigging, heavy media and spirals all make use of this principle.

Abrasion and 4. If the ore particles are softer than the rock,
Flotation 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.
Hematite (iron ore)

: . 6.1
(3) Specific Gravity of: Quartz (silica) | 2,68
Siate (Silica & aluminn)  2.50
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Plant Design Since no one machine can cover the enti
Fitted to Special  cess of iron ore concentration, the plant hes
Types of Ore designed to fit the type and peculiarities
Material ore raaterial to be treated. A modem plaf

signed to treat ore from several mings, woulg

ably include units for crushing, screening, straight washing, &
media, and possibly flotation. ’ ’ 8 A '3g,‘

Following the building of the Trout Lake Plant by the!l
Company, other companies soon became active in the work-
beneficiation. Well up in front were Butler Brothers, whose piod
work in the Nashwauk area has been notable indeed. As in the
Company, some of the former Butler men are now among i}
2perat,ors on the Central and Western Mesabi Range, the hd

wash” ore. ’Also, on the Eastern Mesabi, Stanley Mmmg Coi
has been doing an outstanding job on hard, rocky ore materis

In fact, all the major companies, and also some of the §
companies, ‘entering the ﬁgld since 1940, have made very goo d
ress in solving the increasingly difficult problems of treating ¢
and rocky ores. : -

Nature of Crude Most crude wash ore contai con
( . contains very coar
Ore Material ticles of rock, and also a large alrl?:mnt
] decomposed taconite, resembling sand. Th

ore particles are mainly in the intermediate size range. :

Ore Wushi_qgi Simple washing of “sandy” ore co
Brief Description usebof water with the difference in specifity
__ as between ore and rock. Enough water is |
make a ﬂu3d mixture, which is kept in motion andg I;l':ﬁxe:dlgr}f
gﬁncentratmn by the action of an upward water current, whig
the 1samdy particles so that they are drained off in the ove
thg g)vzgr end of the classifier. The heavier iron ore particles sl
the. h?n oll)n, and are moved upward along the inclined trough
a e by a rotating spiral blade, and discharged on a convy
upper end, going to the shipping bin. The weight of the 6

trate will ; ‘ ‘
crude ore ffgggy average about 55 to 60 per cent”fkthe e

Jiggi SR
'9ging o Ibn most wezlsh ore deposits, the bulk of th
" , e removed to produce a good concentral
s]clfilfggm V\(T)Ii fine “sand.” This part of the concentration has b
ore mf:l‘teriaia n this step has been completed, and the fine silica-:
ore and rock :; %ﬁges’iz?seaiemainingh:;‘f material consists ma
‘ ! ove one- inch. Jigs will work 9

from one-quarter inch to one and one-hallrfmilrllcglgs will work

The use of jigs has been quite general in some parts of tﬁéf
15 .
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BENEFICIATION

Plant Design Since no one machine can cover the entire pro.
Fitted to Special cess of iron ore concentration, the plant has to be
Types of Ore designed to fit the type and peculiarities of the

Material = ore material to be treated. A modern plant, de-

signed to treat ore from several mines, would prob-
ably 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 companies 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 former Butler men are now. among the top
operators on the Central and Western Mesabi Range, the home of
“wash” ore. Also, on the Eastern Mesabi, Stanley Mining Company
has been doing an outstanding job on hard, rocky ore material.

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,

Nature of Crude

Most crude wash ore contains very coarse par-
Ore Material

ticles of rock, and also a large amount of fine
decomposed taconite, resembling sand. The iron
ore particles are mainly in the intermediate size range.
Ore Washing
Brief Description ~ use of water with the difference in specific 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 particles so that they are drained off in the overflow at
the lower end of the classifier. The heavier iron ore particles settle to

the bottom, and are moved upward along the inclined 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 concen-

trate will generally average about 55 to 60 per cent of the weight of
crude ore treated. 1855 0

Jigging In most wash ore deposits, the bulk of the silica

to be removed to produce a good concentrate is In
thq 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
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BENEFICIATION
7 i i f a rising
: i i washing, this method makes use o
ﬁﬁgﬁ; %%k \?va%fag‘na{aiflid by a d’evice that creates repea?ed surges of
water through tﬂe stream of ore. Good results ime ‘Oblﬁl::g gﬁesi;ngﬁ
types of ore when crushed to between one-quarier mch an
s?’zi? As glenerally applied, however, jigs have somewl}alu the‘ same
limitations as straight washing, as far as finer ore particles are con-
cerned.

There is one jigging plant in the Virginia area,* using jigs of special

design, which for the past 5 years has been producing a usable grade

] rom 2 lean ore stockpile that, at first g_lance, does not
:i);g:; i:rcl‘)trha:\?ef a(g? promise at all as washable material. Here, hé)\;v-
ever, the recovery, measured in weight of concentrate as comtxﬁmi, to
weight of crude ore going into the plant, is quite low, due to the large
amount of impurities in the crude ore material. o e ¢

rdinarily, the recovery, or the ratio of weight of concentrate fo
we?gl‘xit of c¥ude ore to the jig plant, runs from 30% to 50%. Until
quite recently, three jig plants were in operation on the Mesabi Range.

Heavy Media The Heavy Media process was developed to

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 medium”), ""siml«:-ﬂ(.m‘fz and
“high-density” are synonymous. The commonly used term is heavy
media,” in which finely ground ferro-silicon, with a silica content of
15%, is held in suspension in water, fox:mmg a §01ut10n with a
specific gravity of 2.7 to 8.3. The ore particles or pieces above one-
quarter inch size settle to the bottom of the cone.-shaped body of the
separating unit, then go to the shipping bins, while the rf)ck 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—mqsh‘ are
now being recovered by special units described further on in this
section.) | |
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.
Humphrey The most difficult step in beneficiation, as far as
Spiral 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.)

harleson Plant, Virginis, Minn,
254; go:xe of the concentration plants are now producing entirely heavy media concentrate.
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For this step, use is made of the principle of centrifugal
combination with water, in a cone-shaped vessel. S
One process,® described as among the most successful in
this size of ore material, makes use of what is called “ahrag
ing,” followed by treatment in Humphrey spirals. In thi
the relative hardness of the ore and rock particles comes ¥l
Here, the rock particles, which are partly decomposed tad
easily reduced to fine sizes in a ball mill using less than
number of steel grinding balls. !
When the ore and fine silica next go through a Humphi
using a whirling and rising water current, the fine silica pa
floated out in the overflow, while the iron ore pieces sef]
bottom. o
Dutch State This process, also using the princip
Cyclone trifugal force in combination with a 3
whirling water current, is described b
follows:" BER
Ore material with particles too fine for treatment by he:
is mixed with finely ground magnetite and water. The b
pumped to the Cyclone unit (which operates on the samd
as the Humphrey Spiral, the rising and whirling curre
medium). The overflow, carrying the waste material, and 1
flow, containing the concentrate, are each put through a
to recover the magnetic medium. As to results, Mr. Holt I
say: “This process for treating fines may, when perfecteq,
in eﬂifnency the sink-float process (heavy density) on the col
Flotation Referring to oil flotation, Mr. Holt nof
7 mental work on iron ore in Minnesota |
brocess; and observes that the future of oil flotation for iro
rest in the ability to apply the method economically.
Beneficiation of As pointed out by G. J. Holt in his 194
Low Grade Ore “almost every man-made or natural fog
Summary today, except atomic energy, has been
) . ward the problem of iron ore concentra
cesses involving gravity, hydraulics, buoyancy, magnetisn
statics, heat, and centrifugal force have been tested in atte
solve the future of our jron ore industry.” ' <o
g:r_;_eﬁclqhon Beneficiation of Taconite, as distinguj
aconite benqﬁcmtxon of low grade ore, is fully
herein under Taconite Section. |

3

(8) Holt, Grover J.

en. Ma X Progress in Iron Ore Beneficintion _
clevelan%‘_%ffﬂs Tron Co, Onnadian Mining and Metallurgical Bullg
{T) (Same as above) Nov. 1950, p. 636. ‘ S

(8) Grover J, B

Plant—Jan, 1946.°1t—Late Developments in Beneficiation of Iron Oreés, Blast Furf
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BENEFICIATION

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 material, makes use of what is called “abrasion grind-
ing,” followed by treatment in Humphrey 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 reduced to fine sizes in a ball mill using less than the usual
number of steel grinding balls.

‘When the ore and fine silica next go through a Humphrey Spiral
using a whirling and rising water current, the fine silica particles are
floated out in the overflow, while the iron ore pieces settle to the
bottom.
Dutch State
Cyclone .

This process, also using the principle of cen-
trifugal force in combination with a rising and
whirling water current, is described by Holt as
: follows:”

Ore material with particles too fine for treatment by heavy media
is mixzed 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 whirling current of the
medium). The overflow, carrying the waste material, and the under-
flow, containing the concentrate, are each put through a separator
to recover the magnetic 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 clensity) on the coarse sizes._”
Flotation Referring to oil flotation, Mr. Holt notes experi-

rest in the ability to apply the method economically. :

Beneficiation of
Low Grade Ore
Summary

“almost every man-made or natural force known

. . ward the problem of iron ore concentration. Pro-
cesses involving gravity, hydraulics, buoyancy, magnetism, electro-

statics, heat, and centrifugal force have been tested in attempting to

solve the future of our iron ore industry.” ,

Beneficiation Beneficiation of Taconite, as distinguished from'
of Taconite beneficiation of low grade ore, is fully explained

herein under Taconite Section.

(6) Holt; Grover J..

en, Manager, Progress in Tron Ore Beneficiation

Cleveland-Cliffs Iron Co. Canadian Mining and Metallurgieal Bulletin,

(7) (Same ns above) Nov. 1950, p. 636

8 I - . . .
{,lgn&%‘:‘e{ {é4léolt—~Lnte Developments in Beneficiation of Tron Ores. Blast Furnace and Steel
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Brief Mistory of Iron Ore Taxation

The first law taxing iron ore and mining products was enacted on
November 22, 1881, ga{; 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 assessments 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 509% 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.”

Tn 1896 the Attorney General, in an opinion, declared the law un-
constitutional and in 1897 the Legislature repealed the law. In 1898
the State Supreme Court, in the case of State of Minnesota vs. Lake-
side Land Co., 71 Minn. 283, held the tonnage tax law of 1881 un-
constitutional 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 509 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 yvhich 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 associa-
tion, engaged in the business of mining or producing iron ore or other
ores in this state, is required to pay an occupation 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 Legis-
Intuse under the amendment ixed the rate o, 6% of the value. This
rate remained in effect un 7 Tt b ; , _
and the rate at present is 129, as been amended several times

In 1923 the Legislature enacted the “Royalty Tax Law” which im-
18

HISTORY —7

poses a tax on all royalty received during each calend
permission to explore, mine, take out and remove ore fj
this state. The royalty tax was originally 6% and has g
creased to the present 129%. ;

In 1941 the Taconite Tax law was enacted,

A digest of the present laws and an explanation bf h
administered follows: ) ;

19 o
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poses a tax on all royalty received during each calendar year, for
permission to explore, mine, take out and remove ore from Jand in

this state. The royalty tax was originally 6% and has gradually in-

creased to the present 12%.
- In 1941 the Taconite Tax law was enacted.

"A digest of the present laws and an explanation of how they are .

administered follows:
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DIGEST OF MINNESOT

AD VALOREM TAX ;,
Under our tax laws the word “person” includes firm, c{)'
corporation. Minnesota Statutes 1953, Section 272,03, Subd

1. General Provision ~ All real and personal property in this
Minn, Statutes all personal property of persons residiy
1953, Sec. 272.01  including the property of corporationsiit
Property Subject ships, banks, banking companies and 1

to Taxation taxable, except such as is by law exs

taxation. o S
2. M. S. 1953 For the purposes of tazation, real pr
Sec. 272.03 cludes the land itself, and all buildings, 4
Subdivision 1 and improvements or other fixtures]
Real Property thereto, and all rights or privileges bel
Defined pertaining to it and all mines, minerals

fossils, and trees on or under it. (Thus
that special effort was made to obtain a definition that is all

3. M. S. 1953 This section provides for the assessil
Sec. 272.04 taxation of mineral interests that may.
Mineral, Gas, Coal, separately from interests in the surfal
and Oil Owned land; and for their identical treafient
Apart from Land  taxation and as to sale for delinquent: 4

4. M. S. 1953 This section deals with lands conveyed
Sec. 272.05 - ferred either to the U. S. or to the Stai
Reserved Timber ~ nesota, or to- any governmental subd
or Mineral Rights  either one, in which the timber or ming

- arereserved by the owner. It provides fo?
tax treatment of such rights as would apply to other real,
regarding both taxation and sale for delinquent taxes, = = |

5. M. 5. 1953 All real property subject to taxatior
Sec, 273.01 listed and assessed every even numbered

Listing and reference to its value on May 1 prec
Assessment Time assessment, and all real proper'ty beco
_ able in any intervening year shall be

assessed with reference to its value on May 1 of each year,
Property, however, is assessed on May 1 of each yeat. =
Provision is also made in this section for the assessment
lands leased by the State after May 1 of any year, on th
value of all ore shipped therefrom before May 1 of thenex!
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AD VYALOREM TAX

Under our tax laws the word “person” includes firm, company, or
corporation, Minnesota Statutes 1953, Section 272.03, Subdiv. 9,

1. General Provision  All real and personal property in this state, and
Minn, Statutes all personal property of persons residing therein,
1953, Sec. 27201 - - including the property of corporations, partner-
Property Subject  ships, banks, banking companies and bankers, is

to Taxation taxable, except such as is by law exempt from
taxation. :

2. M.S. 1953 For the purposes of taxation, real property in-

Sec. 27203 cludes the land itself, and all buildings, structures,

Subdivision 1 and improvements or other fixtures attached

Real Property thereto, and all rights or privileges belonging or

Defined 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. 1953 This section provides for the assessment and
Sec. 272.04 taxation of mineral interests that may be owned
Mineral, Gas, Coql, separately from interests in the surface of the
and Oil Owned ~ land; and for their identical treatmen’ both as te-
Apart from Land  taxation and as to sale for delinquent taxes.

4, M. S. 1953 This section deals with lands conveyed or trans-
Sec. 272.05 ferred either io the U. S. or to the State of Min-

Reserved Timber  mesota, or to any gevernmental subdivision of
or Mineral Rights  either one, in which the timber or mineral rights
- are reserved by the owner. 1t provides for the same
tax treatment of such rights as would apply to other real property, .
regarding both taxation and sale for delinquent: taxes. '

5. M.S. 1953 All real property subject to taxation shall be
Sgc.. 273.01 listed and assessed every even numbered year with
Listing and reference to its value on May 1 preceding the

Assessment Time assessment, and all real property becoming tax:
. able in any intervening year shall be listed and

assessed with reference to its value on May 1 of each year. Person

property, however, is assessed on May 1 of each year. v

y Provision i also made in this section for the assessment of mineral -
‘al;ds 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:
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(This provision avoids the escap

ement of tax, on lands leased after

May 1, on ore that may be mined before the following May 1. By

mutual agreement,
Mining Company, this same pr

between the Depariment of Taxation and the
ovision has been followed in the case

of privately owned mineral properiy.)

6. M. S. 1953
Sec. 273,02
Omitted Property

6-a. Subd. 1
Discavery
6-b. Subd. 2

Limitation

6-c. Subd. 3
Rights Not
Affected

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

A time limit of six years is herein provided for -

eniry of omitted property in the records; and for
correction of the valuation or classification of
real property, the time limit is one year after De-
cember 1 of the year in which the property was
assessed or should have been assessed.

Rights of a good faith purchaser of property
acquired prior to the correction of assessed value
thereof by the county auditor are not affected. In
the case of rights adversely affected by action of

the auditor, application may be made for reduction under the pro-
visions of Sec. 270.07, relating to powers of the Commissioner of Taxz-

ation.

7. M.S.1953
Sec. 273.11
Valuation of
Property

8 M.S. 1953
Sec, 273.12
Assessment of
Real Property

9. M.S. 1953

Sec. 273.13
Subdivision 1
Classification

of Property

9., Subdivision 2,
Class 1— Iron Ore,
Mined or Unmined

All property to be valued by itself, at its true
and full value. Value of Jand, and of buildings or
structures, to be listed separately.

Duties of assessor: To comsider every factor
that affects market value, including other com-
parable lands, so as to secure uniformity, and
avoid discrimination.

All real and personal property, subject to gen-
eral property tax, and not subject to any gross

earnings or other lien tax, comes under this
section.

To be assessed under Class 1, at 50 percent of
its full and true value, Unmined ore to be assessed
with and as part of real estate where same is lo-
cated. Underground ore (ore mined by under-
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ground methods) and placed in stockpile after August 1
and before the next May 1 . . . for 2 taxable years after |
shall be listed and assessed in the district where mine
mined rate. Ore and land to be valued separately.

9-b. Class 1-a
Ore Processed
Within Minnesota

10. M. S. 1953
Sec. 273
Subdivisions 1 & 2
Definitions

10-a. Subdivision 3
Deposit

10-b. Subdivision 4
Low-Grade Iron-
Bearing Formations

50% of the original tonnage of crude ore material deli
treating plant; and which must be mined using g&bvd eng
metallurgical practice to produce such concentrate. i

10-c. Subdivision 5
Beneficiation

10-d. Subdivision 6
Concentrates

10-e. Subdivision 7
Tonnage Recovery

11. M. S, 1953
Sec. 273.15
Classifications

of Low-Grade
lron Ore

assessed value is 479 of full and true.

For each further drop of 19/, in tonnage recovery, th
assessed to full and true value is to be cut another B

of

All diveet produects of the blast andgs
furnaces that are utilized in the fon
and are not further processed, sha
class 1-a, and shall be valued and asse!
of the full and true value thereof, -

... The following words, terms and
purposes of Sections 273.14 to 273.]
these meanings: “person” may be aj
co-partnership, company, joint stod
corporation, or association.

A body of iron-bearing materials b}
a unit. ‘

Commercial iron bearing deposits,
paint rock, located below surface, wi
natural state need beneficiation fo m
for use; and which then produce, in to

The process of concentrating that
crude ore entering the beneficiating:
moval of silica and moisture therefroj

Products of a beneficiating plant,: '
as to be fit for blast furnace use.

Ratio of weight of concentrate t
crude ore entering beneficiating plaf

_Low-grade iron-bearing formation|
Sec. 273.14 are classified according:
ratio, as follows: :

For tonnage recovery hetween 4
the assessed value is 4814 9 of full ar
For tonnage recovery between 44

i
}
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DIGEST OF MINNESOTA LAWS

ground 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 distriet where mined, at its un:
mined rate. Ore and land to be valued separately. ‘

9-b, Class 1-a All divect products of the blast and open hearth

Ore Processed furnaces that are uiilized in the form produced

Within Minnesota  and are not further processed, shall constiiuté
class 1-a, and shall be valued and assessed at 159,
of the full and true value thereof.

10. M. S.1953 .. . The following words, terms and phrases, for
Sec. 273 purposes of Sections 273.14 to 278.16, are given
Subdivisions 1 &2 ~ these meanings: “person” may be an individual,
Definitions co-partnership, company, joint stock company,

corporation, or association.

10-a. Subdivision 3 A body of iron-bearing materials best mined as -
Deposit a unit, : ' '

10-b. Subdivision 4  Commercial iron bearing deposits, exclusive of
Low-"Grade‘ Iron-  paint rock, located below surface, which in their
Bearing Formations natural state need beneficiation to make them fit

. _ for use; and which then produce; in tons, less than
50%_01 the original tonnage of crude ore material delivered to the -
treatmg p.lant; and which must be mined using good engineering and
metallurgical practice to produce such concentrate.

éOC Subdivision 5 The process of concentrating that part of the
eneficiation crude ore entering the beneficiating plant by re-
maoval of silica and moisture therefrom.

::O-d. Subdivision 6  Products of a beneficiating plant, so improved
oncentrates - as to be fit for blast furnace use.

_IrO-e. Subdivision 7. Ratio of weight of concentrate to weight of -
onnage Recovery crude ore entering beneficiating plant.

;(]ec "23531953 Low-grade iron-bearing formations defined in:
L 5 Sec. 273,14 are classified according to recovery
Classifications ratio, as follows:

?:ok°g;Gfﬂde For tonnage recovery between 49 and 50%,
v e the assessed value is 4814 % of full and true.

For to 9%,
assessed value is 479, of fulﬂ?xgc;at:zg?very between 45 e B '

For each further dro in i ; ercents
: p of 19, in tonnage recovery, the percentage
of assessed to full and true value is to bf ‘cut anotli’;r 1149 of the
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full and true values but the assessed value is not to go below 309,
of the full and true value in any case.

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

12. M. S, 1953 Classifications of iron-bearing formatipns un-
Sec. 273.16 der Sections 273.14 to 273.16 are to be deter-

Determination of mined as follows:

Classification Anyone mining low-grade ore such as above

: described, whose fonnage recovery of concentrate
for a taxable year has been below 50%, may ﬁle.a petition with th'e
Commissioner of Taxation, vequesting classification of their deposit
under the provisions of Sections 273,14 to 273.16. 'E:hcf taxpayer
must furnish such data and information as the Co.n.imlssmner may
require. The Commissioner then submits such petition and data to
the University of Minnesota Mines Experiment Statm-n. The latter
considers the deposit referred to in the petition as a unified commer-
cial operation; and, based on all data furnished., next files a written
report thereon with the Commissioner of Taxation, who, after heax:-
ing duly held, may approve or disapprove such report, If a reclassi-
fication is made covering such deposit, the Commissioner of Taxa-
tion has to give appropriate notice thereof to the interested taxing
districts.

If the Commissioner disapproves such classification, his findings
and order thereon may be reviewed by a writ of certiorari from the
supreme court on petition of the aggrieved party presented to ‘the

- eourt within 30 days after date of such order. Such classifications
are also subject to further review by the Mines Experiment Station,
from time to time, upon request of the Commissioner of Taxation,
or upon further petition by the taxpayer. Valuations determined
hereunder are subject to the provisions of Sections 270.19 1o 270.26.

13. M.S. 1953 This section relates to property held under lease
Sec., 273.19 for a term of 3 years or more, or under purchase
Lessees and contract either from the State or from any re-
Equitable Owners  ligious, scientific, or benevolent institution, ox any

~ railroad or other organization whose property is
not taxed like Oﬂ_ler property; or when the property is school or other
state land, and is considered, for tax purposes, as belonging to the
current holder thereof.

The ad valorem tax goes to the State, counties, townships, school
districts and local taxing districts according to the levy of the respec-
tive taxing umnits, ‘
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OCCUPATION TAX

1. Constitution -Following the fundamental provis
of Minnesota, IX, Section 1 of the Constitution, th
Article 1X to tax shall never be suspended, g
Section 1 away, comes the specific provision, in]

for the occupation tax, '

2. Section 1-A The constitution provides that any
Providing for in the business of mining or produ;
Occupation Tax or other ores in this State, shall pay
(a) Occupation Tax of Minnesota an oceupation tax on,
Not a “Lieu Tax"”  of all ores mined or produced, whic
(b} Time of in addition to all other taxes provide
Payment of tax to be due and payable from such;
Occupation Tax May 1 of the calendar year next ;
mining or producing thereof. ;

{c) Valuation The valuation of ore for the purj
of Ore as Basis mining the amount of tax to be paid §
of Tax tained in the manner and method

Iaw. (Method fo be described later.

(d) Appottionment  Funds derived from the tax hereis
of Occupation Tax shall be apportioned: 509% to the:

Revenue Fund, 409, to the Perm
Fund, and 10% to the Permanent University Fund, ~ -

3. M.S. 1953 "This section repeats the provision|
Sec. 298,01 Article IX, of the State constitutidy
Occupuhop Tax of the occupation tax by produceq
on Producing Ores  in Minnesota; and states the rate {

119 for 1947 and each year therea
on the valuation of ores mined or produced by any}
the preceding calendar year. ' ' 5

4. M. 5. 1953 This section sets forth: “Notwit
Sec. 298.011 provisions of Section 1-A of Articld
Vuhdqtec{ by the stitution, a portion of the proceeds
Constitutional tion tax, on the valuation of all i
Amendment to produced, . . . equal to the proced
Art. IX, Sec. 1 19 on such valuation . . . shall b
Adopted Nov. 27,  Veterans’ Compensation Fund befq
1950, Veterans’ ing funds derived from the oce

Compensation Fund apportioned by Sec. 1-A of Article
stitution.” 4

This amendment when approvec
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DIGEST OF MINNESOTA LAWS

OCCUPATION TAX

1. Constitution Following the fundamental provision in Article

of Minnesota, IX, Section 1 of the Constitution, that the power

Article 1X to tax shall never be suspended, or contracted

Section 1 away, comes the specific provision, in Section 1-A,
, for the cccupation tax,

2, Section 1-A The constitution provides that anyone engaged

Providing for in the business of mining or producing iron ore

Occupation Tax or other ores in this State, shall pay to the State
{a) Occupation Tax of Minnesota an occupation tax on the valuation
Not-a “Lies Tax”  of all ores mined or produced, which tax shall be
{b) Time of in addition to all other taxes provided by law, said
Payment of tax to be due and payable from such person. .. on
Occupation Tax ~ May 1 of the calendar year mext following the
mining or producing thereof. o

(c) Valuutionj 'The valuation of ore for the purpose of deter-
of Ore as Basis mining the amount of tax to be paid shall be ascer-
of Tax tained in the manmer and method provided by

law. (Method to be described later,) - ‘
(d) Apportionment  Funds derived from the tax herein provided for

of Occupation Tax shall be apportioned: 509 to the State General '

Revenue Fund, 409, to the Permanent School

Fund, and 109, to the Permanent University Fund.

3. M.5.1953 This section repeats the provision, number 1-4,
Sec, 2