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Introduction

This report is made pursuant to Senate Resolution 206, 87th
Congress, adopted on September 23, 1961. The Tariff Commission was
directed to bring up to date its previous section 332 reports on the
domestic fluorspar industry. l/ A copy of the resolution appears in
appendix A. On October 5, 1961, the U.S. Tariff Commission instituted
an investigation and set January 30, 1962, as thé date for a public
hearing. A copy of the notice was posted at the office of the
Commission in Washington, D.C., and at its office in New York City, and

published in the Federal Register (26 F.R. 9610) and in the

October 12, 1961, issue of Treasury Decisions. The public hearing in

thls investigation was held on January 30, 1962,'and all interested
parties were given opportunity to be present, to produce evidence
and to be heard.

In addition to the information obtained at the public hearing,
the Commission used data from its flles, from other officilal Governmentr
sources, from fieldwork, and from responses to questionnaires sentiby
the Commission to concerns producing, importing, and consuming

fluorspar.

1/ U.S. Tariff Commlssion, Fluorspar: Report on Investigation
Conducted Pursuant to Resolution by the Committee on Finance of the
United States Senate Dated August 1lj, 1954, 1955 (processed).

U.S. Tariff Commission, Fluorspar: Report to the Congress on Inves-
tigation No. 332-29 (Supplemental) Under Section 332 of the Tariif Act
of 1930 Made Pursuant to Senate Resolution 163, 86th Congress, Adopted
August 21, 1959, 1960 (processed).




Actlons with Regard to Domestic Fluorspéf
‘ Producers, 1953-60

The domestic fluorspar Industry consists of two.segments: the
merchant, or independent, producers and the "captive" producers. The
latter segment consists of mines and‘@ills producing fluorspar for
use of thelr parent concerns. During the past 8 years the independent
producers have endeavored to obtain Government subsidies or additional
festrictions on imports‘of fluorspar. The principal actions in this ‘
direction/are summarized below:

'On October 20, 1953, Ozark-Mahoning Co. and certain other domestic
producers applied for an escape-clause investigation of fluorspar-;latér
amending the application to cover only the acid grade—;under section 7
of the Trade Agreements Extension Act of 195i, as amended. l/ On
October 29, 1953, the Tariff Commission instituted the investigation;
on November 23, 1953, however, upon request by the applicants, the
Commission dismissed the investigation.

On August 1k, 195k, in respoﬁse to complaints of economic distress
by the industry, the Senate Finance Committee directed the Tariff Com-
mission to make a thorough study under section 332 of all factors bearing
on the domestic fluorspar situation. A report was submitted to that
committee on June 6, 1955, and a supplemental stétement ﬁas issued by the

Commission on July 22, 1955. The supplemental statement was prepared

1/ The tariff treatment of Imports of fluorspar containing not more
~ than 97 percent of calcium fluoride (commonly called "metallurgical
grade" fluorspar) 1s not the subject of a trade-agreement concession
and therefore imports of such fluorspar cannot be the subject of an
escape~clause Iinvestigation,



in response to a letter from the chairman of the Committee on Finance
of the U.S. Senate.

On July 29, 1955, the Senate Finance Committee directed the Com-
mission to make an escape-clause investigation of acid grade fluorspar.
The Commission's report was submitted to the President on Janvary 18, 1956.
Three Commissioners found that the industry was not being sericusly
injured by imports at the reduced rate but was being threatened with
serious injury. The other three Commissioners found that there was
neither current serious injury nor the threat of serious injury. In
a letter of March 20, 1956, the President accepted the finding of the
latter group.

On May 26, 1958, legislation which had the approval of the Depart-
ment of the Interlor was introduced as Senate bill 3892 (85th Cong.,
2d sess.). The bill, if enacted, would have provided for
subsldizing the production of five minerals, including acid grade
fluorspar; a number of fluorspar quota bills introduced earlier in
the session were bypassed in committee pending action on the subsidy
bill. ILate in the session the revised subsidy bill (S. h036) passed
in the Senate but was defeated in the House,

On September 23, 1958, the Commlssion received an application from
the Independent Domestic Fluorspar Producers Association for an escape-
clause investigation of acid grade fluorspar. This application was

rejected on the grounds that it was premature. In a letter dated



October 1k, 1958, notifying the applicants of its decision, the Com-
mission pointed out that the President on March 20, 1956, accepted the
Commission's finding of no serious injury or threat thereof in its
previous escape-clause investigation, and that a reasonable period had
not elapsed since the President's action in which to determine whether
conditions in the industry had changed sufficiently to warrant another
investigation.

On October 29, 1958, the Independent Domestic Fluorspar Producers
Association and others petitioned the Director of the Office
of Civil and Defense Mobilization (OCDM) for an investigation
under the provisions of section 8 of the Trade Agreements‘Extonsion
Act of 1958. On September 25, 1959, the OCDM announced its conclusion
"that imports of fluorspar are not threatening to impair the natlonal
security," and that "For U.S. defense purposes, it appears that the
basic principle to be followed with regard to fluorspar is to prevent
any substantial hindrance to imports of good quality fluorspar from
any readily accessible source."”

On April 7, 10, 13, and 1L, 1959, a subcommittee of the Senate
Committee on Interior and Insular Affairs held hearings on a bill
(s. 1285, 86th Cong., 1st sess.) to place quotas on imports of all
grades of fluorspar. This bill was referred to the Senate Finance
~ Committee, which took no action thereon but reported a resolution

calling for a section 332 investigation by the Tariff Commission.



On August 21, 1959, the Senate adopted Senate Resolution 163
(86th Cong.) directing the Commission to make a further investigation
along the lines of the one made in response to a resolution of the
Senate Committee on Finance, dated August 1, 195L, and to submit a
supplemental report to the Congress on or before February 29, 1960.
Senate Resolution 163 also directed the Commission to include specific

findings-~

with regard to the current condition of the fluorspar
mining industry and as to what additional import
restrictions, if any (by way of increased duties or
import quotas, or both), need to be imposed upon
articles dutiable under paragraph 207 of the Tariff
Act of 1930 in order that fluorspar mining operations
in the United States may be conducted on a sound

and stable basis. The Commission shall also
determine what action, if any, should be taken to
correct the disparity in the existing rates of duty.

The Commission's report, submitted on February 29, 1960, described
the U.S. fluorspar industry, foreign trade, prices, and patterns of dis-
tribution, and the industry and trade of principal producing countries.
However, three of the five commissioners participating took
the posltion that 1t would be an extralegal act for the Commission
to make recommendations to the Congress regarding the need for import
restrictions or for action to correct the disparity in the existing
rates of duty, and accordingly the majority did not make such recom-
mendatlions. The other two Commissioners took the position that it was

incumbent upon them to presume that the Senate acted in accordance with

the law; they held that additional import restrictions on either or both



tariff classes of fluorspar would not contribute to the soundness and

stability of domestic fluorspar mining operations. 1/

Description and Uses

Description
Fluorspar, or fluorite, is o moderately hard, transparent or trans-
lucent mineral, which varies in color from pure white through pink and
yellow to deep purple. It is the principal source of calcium fluoride
(CaFy,), which consists of ;8.9 percent fluorine and 51.1 percent calcium.
Although the term "fluorspar" applies more particularly to market
grades of fluorspar, which are usually obtained only after beneficiation
processes, it is also used in the trade to designate the crude ore from
which the market grades of fluorspar are derived. g/
The mineral fluorspar occurs mostly in veins and replacement beds,
and the deposits vary widely in their content of calcium fluoride and
impurities. In some deposits the crude fluorspar is sufficiently high

in calcium fluoride and low in impurities to permit the ore to be

marketed without processing, except for simple washing and crushing

1/ Presumably in recognition of the majority position in the Com-
mission's report in response to S. Res. 163, S. Res. 206 does not contain
a request for findings regarding the need for additional import restric-
tions. In its report on S. Res. 206, the Senate Finance Committee
emphasized that "The resolution is one which requires the Tariff
Commission to furnish general information to the Congress and it does not
require any recommendations as to changes in dutiable status. "

(S.Rept. No. 1103, 87th Cong., 1lst sess.).

2/ Unless otherwise qualified, the term "fluorspar" as used hereafter in
this report refers to finished fluorspar, i.e., fluorspar which has been
so beneficiated as to be in a condition for use by the consumer without
further refinement.



operations. Most crude fluorspar mined in the United States, however,
must be milled to separate the mineral fluorspar from the impurities
and other minerals with which it is associated. Among the minerals
commonly found in fluorspar ores are calcite, quartz, barite, galena,
and sphalerite.

The milling methods used to beneficiate fluorspar ores have
changed greatly since 1930, when separation of fluorspar from other
components of the crude ores was done by hand sorting, log washing, or
wet milling with jigs and tables to effect gravity separation from the
gangue (various other minerals and impurities). With the introduction‘
of selective froth flotation in 1929 and with the development of the
heavy-media, or sink-float, process in the middle 1940's, the technology
for beneficiating fluorspar ores was greatly improved. These advances
made possible the recovery of a much larger percentage of calcium
fluoride from crude ores than was achieved formerly, more effective tech-
nical control in the output of market grades, and the utilization of certain
ores which were formerly considered too low grade to mine. M;st mills
producing acid grade fluorspar now use both heavy-media and froth
flotation concentration methods in their operations. Jigs and tables
continue to be used, especially where the ore mined is high in grade,
and in Mexico hand sorting is used in the production of acid lump and

metallurgical gravel products.



Most finished fluorspar is marketed in three broad classifications--
acid, metallurgical, and ceramic--on the basis of (1) the calcium
fluoride content, (2) the content of other materials; and (3) the
physical form of the fluorspar (whether in lumps or fine particles).
There are no uniform standards which apply to these market classifica-
tions since a variety of specifications are established by different
users of a given grade of fluorspar. However, the general character-
istics of the major market grades are indicated by the specifications
established by individual consumers. Consumers' specifications for
the purchase of acld grade fluorspar usually provide for a minimum
content of 97 percent calcium fluoride and a maximum content of 1 percent
éilica, although some consumers prefer material with a minimum content
of 98 percent calcium fluoride. The calcium fluoride content of ceramic
grade fluorspar ordinarily ranges between 88 percent and 95 percent
with a maximum silica content of 2% percent, but some consumers use a
fluorspar for ceramic purposes that contains more than 97 percent
calcium fluoride.

There are no prescribed minimum limits on the actual calcium
fluoride content or maximum limits on the actual silica content of
metallurgical grade fluorspar. Metallurgical fluorspar is graded on
the basis of its "effective calcium fluoride content," which is determined

by subtracting from the percentage of gross calcium fluoride content
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a percentage which is equal to 23 times the percentage of silica content. l/
Before 1940 most domestic consumers of metallurgical grade fluorspar
required material with a minimum effective calcium fluoride content

of 70'percent. During Wbrld War II, fluorspar with a minimum effective
cglcium fluoride content of about 60 percent was widely used, and
material of this grade represented the bulk of the supplies available
to domestic consumers from the early war years until about 1952,
However, most if not all major steel companies now specify a minimum
effective calcium fluoride content of either 70 or 72.5 percent,

though some smaller users still purchase fluorspar with a minimum
effective calcium fluoride content of only 60 percent., There are also
commonly accepted requirements regarding the size of particles for - the
various grades. Ceramic and acid grades of fluorspar are usually
marketed in finely ground form, g/ Metallurgical grade fluorspar, on
the other hand, almost always is marketed in either gravel (including
fine particles pelletized to gravel size) or lump form to impart

desired fluxing properties in metallurgy. 2/ Owing to these requirements

1/ Thus, fluorspar with a calcium fluoride content of 85 percent and a
silica content of 5 percent is graded as metallurgical fluorspar with an
effective calcium fluoride content of 85 minus 12.5 (2% times 5), or 72.5
percent, This calculation is designed to take into account the extent to
which the presence of the silica diminishes the effectiveness of the cal-
cium fluoride in the use of fluorspar as a furnace flux. The formula
assumes that each unit of silica which is present offsets 2% units of
calcium fluoride in determining the effectiveness of the fluorspar for
metallurgical purposes.

2/ Some high-grade acid fluorspar is also marketed in lump form, but
such material is ground or otherwise processed when used by consumers.

3/ A small quantity of high-purity fluorspar in ground form is also used
in metallurgy (e.g., in electric furnaces).
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with regard to particle size, the number of fluorspar deposits and the
kinds of milling processes that can be used in the production of
metallurgical fluorspar are more restricted than those that can be used
for the production of acid or ceramic fluorspar. Some fluorspar deposits
cannot be beneficilated economically without the use of selective froth
flotation, which involves grinding the ore finer than gravel size. Thus,
although specifications for metallurgical fluorspar permit a lower
calcium fluoride content and a higher silica content than those for acid
or ceramic fluorspar, it has not been possible to produce satisfactory
metallurgical grade gravel or lump fluorspar from some ores that

can be used in the production of acid or ceramic fluorspar. l/ '

On the other hand, almost all fluorspar ores suiltable for the production
of metallurgical fluorspar can also be processed into the acid and
ceramic grades of fluorspar.

Uses

lAcid grade fluorspar is the basic raw material used in the productién
of hydrofluoric acid. Hydrofluoric acid is used for making uranium
hexafluoride, as an alkylation catalyst in the production of high-octane
gasoline, and in the manufacture of fluorinated hydrocarbons; the
latter, in turn, are used in refrigeration and air conditioning, as

gaseous propellants for aerosol packaging, and in the production of

1/ The quantity of acid grade concentrates being formed into bricks or
large briquettes and used for metallurgical purposes has been increasing
rapldly in recent years.
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heat-resistant plastics. Hydrofluoric acid 1s also wsed in the manufac-
ture of many different fluoride compounds, including sodium fluoride,
sodium bifluoride, and aluminum fluoride. The last named is utilized
in the manufacture of the fused salt electrolyte (synthetic cryolite)
used in the electrolytic production of aluminum metal. Hydrofluoric
acld is also used for etching glass and pickling stainless steels, and
in the manufacture of elemental fluorine. The use of fluorine as an
oxidizing agent in propellants for rockets and missiles has been under-
going extensive development; it is believed that this end use for
fluorspar has not yet reachsd its full potential. Producers of hydro-
fluoric acid expect continued moderate increases in the industrial use
of that product--perhaps more or less offset for a time by declining
Government requirements for hydrofluoric acid.

Acid grade fluorspar in powder form 1s added to the electrolyte
in aluminum electrolytic cells. It is also used as a flux in the
 production of electric furnace steel, ferroalloys, magnesium metal, and.
welding-rod coating compositions.

Ceramic grade fluorspar is uvsed mainly in the manufacture of opaque
glass and in vitrgous enamels for coating household metal articles and
appliances, such as refrigerators and stoves. The lower grades
of ceramic fluorspar are finding increasing use in the manufacture of

fiber glass and disposable glass containers.
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Metallurgiqal grade fluorspar is used principally as a fluxing
agent in steel furnaces (chiefly in the basic open-hearth furnace) to
thin the slag and facilitate passage of the impurities from the molten
metal into the slag. In basic open-hearth furnaces about L pounds of
fluorspar is required per ton of steel processed. However, it has
been reported that the consumption of fluorspar is considerably lower
in the newer oxygen steelmaking furnaces than in basic open-hearth
furnaces.

Fluorspar ore containing LO to 50 percent of calcium fluoride is
being used as a mineralizer and for reducing the alkali content in port-
land cement, particularly in high-early-strength and low-heat ceﬁents.
Gangue minerals in this fluorspar ore are not deleterious in cément raw
mixes,

From the standpoint of cost there is no satisfactory substitute
for fluorspar in its metallurgical applications or as a raw material for
the production of hydrofluoric acid; fluorine compounds obtained as
byproducts in the processing of phosphate rock, however, have been.so
used but only to a minor extent. In the glass and ceramic industries
several materials could be used for the same purposes as fluorspar,

but they are considerably more expensive.
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Tariff History

The Tariff Act of 1922 provided for one rate of duty, $5.60 péf!
long ton, applicable to all grades of fluorspar. In 1928 the duty on
fluorépar containing not more than 93 percent of calcium fluoride was
raised to $8.4L0 per long ton pursuant to the Commission's recommendation
to the President under section 315 of the Tariff;Act of 1922, These
rates of duty ($5.60 and $8.40 per long ton) were retained in the
Tériff Act of 1930, but the dividing point between these two classifica~
tioﬁs was changed from 93 percent of calciﬁm fluoride to 97 percent.

The rate of duty on fluorspar containing more than 97 percent of -
calcium fluoride (acid grade) was reduced on January 1, 1939, from the
statutory fate of $5.60 per long ton to $4.20 per long ton pursuant to
a bilateral trade agreement with the United Kingdom, and on
January 30, 1943, the reduced rate was bound against increase pursuant
to a trade agreement with Mexlco. The agreement with the United Kingdom ’
was suspended on January 1, 1948, when that country acceded to the
General Agreement on Tariffs and Trade, and the agreement with Mexico
was terminated January 1, 19513 on the latter date, therefore, the rate
6f duty on flﬁorspar contalning more than 97 percent of calcium fluoride
reverted to the statutory raté of $5.60 per long ton. Effective
June 6, 1951, however, the rate of duty on this grade of fluorspar was

reduced to $2,10 per long ton pursuant to the General Agreement on



1L

Tariffs and Trade (Torquay), and that rate still remains in effect
(table 1, in appendix B).

The rate of duty on fluorspar cbntaining not more than 97 percent
of calcium fluoride (metallurgical grade) was reduced on January 30, 1943,
from the statutdry rate of $8.40 per long ton to $6.30 per long ton
pursuant to the trade agreement with Mexico. On January 1, 1951, as a
result of the termination of the agreement with Mexico, the duty
reverted to the statutory rate of $8. 40 per long ton; that rate .is
now in effect and is not now the subject of a trade-agreement tariff
concession. .

Since 195 the average ad valorem equivalent of the specific rate
of duty on acid grade: fluorspar has varied only slightly from year
to year (between 6.1 and 6.7 percent) because prices have been fairly
stable and the rate of duty has not been changed. The average ad
valorem equivalent of the specific rate of duty on metallurgical
fluorspar, however, declined from 56.0 percent in 1955 to 37.9
percent in 1961 (table 2) because of the increasing unit value of

imports during that interval.
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U.S. Consumption 1/

Total consumption of fluorspar in the United States reached a
record high of 676,095 tons 74 in 1961, compared with'a previous high
of 6Lh9,042 tons in 1960 (table 3). Industry sources expect that in
1962 the consumption of fluorspar will set another record.

Trend of market grades

Statistics on the U.S. consumption of fluorspar in 1957-61 by
grades and by principal uses are shown in table . The U.S. Bureau of
Mines reported that the consumption, by market grades, of fluorspar

(domestic plus imported) in 1956-61 was as follows (in thousands of tons)s

: Consumption by market grades
Tear . Acid |  Metallurgical .  Ceramic
: : :
1956 : 296 : 287 : 38
1957~ : 335 : 268 : L1
1958~ : 266 : 192 : 37
1959~ : 332 : 219 : 39
1960 -3 377 : 232 : Lo
1961 : 118 : 220 : 38

o

As shown in the above tabulation, the consumption of acid grade
fluorspar increased rapidly during the past L years; in 1961 this grade
accounted for 62 percent of the total tonnage. The consumption of acid

grade fluorspar was 11 percent higher in 1961 than in 1960, the previous

1/ Unless otherwise qualified, the term "consumption" is used in this
report to mean finished fluorspar (imported and domestic, whether the
latter is produced by independent or captive operators) used by con-
sumers; 1t does not include Government purchases.

g/ Unless otherwise qualified, the term "tons" is used hereafter in
this report to mean short tons. '



16

record year for .consumption of acid fluorspar. This increase was
accounted for entirely by increased consumption in the production of
hydrofluoric acid, rather than in any of the minor uses of the'acid
gradej industry plans call for continued expansion of production of
hydrofluoric acid.

The consumption of metallurgical grade fluorspar was only moderately
lower in 1961 than in 1960. In the past, production of steel has been
a good index of the consumption of metallurgical grade fluorspar;
however, the steel industry is shifting from the basic open-hearth
furnace to the oxygen furnace (which requires considerably less
fluorspar per ton of steel). As a consequence, steel ouﬁput is Becomiﬁg
a less accurate indicator.

Consumption of ceramic grade fluorspar was about 5 percent lower
in 1961 than in 1960.

Shipments to consumers

Shipments of fluorspar in 1959-61 to users, by grades, reportéd |
to the Commission by domestic producers (captive and independenf) Aﬁd A
by importers are shown in table 5. The reported shipments of domestic
and imported fluorspar combined, by grades, were as follows for thé

years 1956 and 1959-61 (in thousands of tons):

Grade 1/ 1956 1959 1960 1961
Acid- -~ 305 357 390 366
Ceramic—mm—-m ——————— 38 L8 50 L2

Metallurgical=m—=—= 308 199 2,8 186
All grades-—-—-- 851 [N %88 E_E

}/ Shipments of imported acid grade for ceramic uses
included in shipments of ceramic grade.
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Importers supplied a somewhat larger share of each of the grades
shipped to consuﬁers in 1959 than they did in 1956, but in 1960 and 1961
the importers supplied a somewhat smaller share of each grade than in 1959,
The following tabulation shows the ratios of reported shipments of imports l/
to the combined total of shipments of imported and domestic fluorspar for
each grade for 1956 and the years 1959-61:
Shipments of imported fluorspar as a

percent of total shipments of
imported and domestic fluorspar

Grade 1956 1959 1960 1961
Acid - 55 67 6l €5
Ceramic —m——m——m—— e 31 L6 L3 38
Metallurgical—————————mae 79 82 78 79
A1l grades ‘ (34 71 67 &8

Acid grade.~-Some of the major industrial consumers of acid grade
fluorspar, believing that reserves of economically obtainable fluorspar in
this country are dwindling, have recently built, or are about to build, |
production facilities for hydrofluoric acid or for sodium aluminum fluoride
in the Texas-Louislana area, close to Mexican sources. These firms are |
Aluminum Co. of America, Kaiser Aluminum & Chemical Corp., and |
E. I. duPont de Nemours & Co., Tnc. Other major consumers of acid grade
fluorspar that own facilities for producing such fluorspar from Mexican
ore are Allied Chemical and Reynolds. The Dow Chemical Co., which uses
some acld grade fluorspar but currentiy sells most of its production,
operates a fluorspar flotation mill in Mexicoj that mill is located just
across the river from Big Bend National Park in Texas (see section on

industry and trade of principal foreign producing countries, p. 61).

1/ Shipments reported to the Tariff Commission by U.S. importers
accounted for more than 90 percent of the imports during the years shown.
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These developments will have a significant effect on the patterns
of consumption..-Shipments of flotation concentrates from the domestic
mills owned by ALCOA in southern Illinois and by Allied Chemical in
Colorado will probably decline while commercial imports from Mexico
will probably increase.

Shipments into the 10 States in which the large plants producing sod
aluminum fluoride or hydrofluoric acid are located é/ accounted for more
than 95 percent of the total shipments of acid grade fluorspar by produce
and importers during the 3 years 1959-61, or for about ths same proportio
as in earlier years. Shipments into Delaware-New Jersey have been the
largest, while those to consuming plants in Illinois have ranked secon&
in size, but declined sharply from 1960 to 1961 (table 6).

During the 3-year period 1959-61, as in 1958, about 75 percent of
all shipments of domestic acid grade fluorspar was shipped from
Illinois and Kentucky to the three major consumers located in these two
States. Practically all of the remaining domestic shipments were from
Colorado to California or from Illinois to West Virginig. Consumers
in the other six States were supplied almost entirely by imported
material,

Ceramic grade.--Shipments of ceramic grade‘fluorSpar (both domestic

and imported) are more widely distributed than are the shipments of the

acld grade or metallurgical grade, According to data on destination

1/ Arkansas, California, Delaware, Illinois, Kentucky, Louisiana,
New Jersey, Ohio, Texas, and West Virginia.
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of shipments supplied the Commission by domestic producers and importers,
the States receiving the largest quantities of combined shipments in
1959-61 were Pennsylvania, Ohio, New Jersey, Illinois, Indiana, New York,
and West Virginia. During 1959-61 the bulk of the requirements of
consumers in Tllinois, Ohio; Indiana, and West Virginia was supplied from
domestic production, l/ whereas consumers in New Jersey and California
bought almost exclusively from importers; consumers in Pennsylvania and
NeW'York were supplied both by domestic producers and by importers,

with the latter supplying the larger part,

For ceramic grade fluorspar, as for acid grade, the freight-rate
differentials favor producers in the Illinois-Kentucky area for ship-
ments to consumers. located in the central United States, but consumers
closest to the ports of entry (Mexican border, Wilmington, and
Cleveland) usually buy imported material.

Metallurgical grade.--States which rank the highest in steel

production are those to which the largest quantities of metallurgical
grade fluorspar are shipped, namely, Pennsylvania, Ohio, Illinois-
Indiana, and Michigan (table 6).

During most of the 1956-61 period about 80 percent of the domestic
requirements for metallurgical fluorspar were supplied by imports.,
Most of the production in Montana was shipped to plants in Indiana,

T1linois, and Utah, while most of the production in Nevada was shipped

1/ Three other States which also obtained practically all of their
ceramic grade fluorspar from domestic sources are Kentucky, Tennessee,
and Michigan.
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to California. The principal markets for the metallurgical grade
fluorspar produced in the Illinois-Kentucky area were in Ohio, Illinois, .
Indiana, and Pennsylvania.

The bulk of the metallurgical fluorspar imported in 1958-61
originated in Mexlco, and was shipped to steel mills located chiefly
in Pemnsylvania, Ohio, Alabama, Illinois, Indiana, Michigan, and
Texas; about 70 percent of the Mexican material wés shipped by barge.
In all of the major consuming States except California, Indiana, and
Utah, imports supplied the bulk of the steel mills' requirements in
1961.

U,S. Stockpiling Program

The acid and meiallurgical grades of fluorspar have been officially
identified as being strategic and critical materials; both have been
stockpiled by the Government to assure sufficient supplies for military

Y

In March 1962 the Office of Emergency Planning (formerly Office of

and essential civilian needs in time of emergency.

Civil and Defense Mobilization) deélassified information on almost all of
the strategic materials held in Government sfockpiles. Data on
stockplle holdings of acid and metallurgical grades of fluorspar

were among those declassified. The tabulation below shows

the maximum stockpile objective for each grade of fluorspar,

}/'Ceramic grade fluorspar is not considered to be a strategic or
critical material.
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as well as the inventories of each grade in the various stockpiles on
December 31, 1961, and the quantities held on that date in excess of

the maximum objectives (in thousands of tons, dry basis):

¢ Maximum : Government stockpiles, Dec. 31, 1961 :Surplus over

H H H :

Grade of . .
:stockpile: . . : : CCC 2/ and : maximum
fluorspar tobjective: Total : Strategic : DPA 1 —/~supplemental- objective
Acidmmmm—=: 280  : 1,100 : 3/ L58 : 20 622 : 820
Metallur- : : : : H H
glcale-=: 375 ¢ Ll12 : 369 : - 3 L3 : 37

1/ Defense Production Authority.
2/ Commodity Credit Corporation. ‘
3/ Includes substantial tonnages transferred from the DPA stockpile,

‘As shown above, the quantity of acid grade fluorspar in the stockpile
" was nearly four times the maximum objective for that grade.

The stockpiling of fluorspar by the U.S. Government was initiated
in 1950, and Government procurement of this material has continued
through the early part of 1962. However, Government acquisition of
domestically produced fluorspar was terminated in the early part of
1959, Of the 1,100,000 tons of acid grade fluorspar in Government
inventory on December 31, 1961, domestic material accounted for about
25 percent and imported material for about 75 percent. The domestic
acid grade material was acquired under the Defense Production Act of
1950 and under the authority of Public Iaw 733 (84th Cong., 2d sess.),

The imported material was acquired under three programs: (1) the National
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Stockpile Purchase Program, (2) the Defense Production Act Expansion Program,

aﬁd (3) barter agreements with certain countries whereby surplus
agricultural commodities were exchanged for fluorspar.

In the early years of the stockpiling program only acid grade
fluorspar was acquired; the Government contracted with producers (domestic
and foreign) and importers for delivery, over varying periods of time,
of specified quantities. One of the more importaﬁt of these contracts,
involving the purchase of Canadian fluorspar, was that negotiated with
the St. Lawrence Fluorspar Co., under the Defense Production Act of 1950.
This concern's flotation mill, located at Wilmington, Del., was con-
structed with the aid of a loan from the Defense Materials Procurement
Agency. It pfécessed preconcentrated Canadian fluorspar in bond and.
sold the entire output of acid grade material to the U,S. Government at
at a price considerably higher than the prevailing market price. This
mill, which had a capacity of about 52,000 tons per year, ceased
operation in the latter part of 1957 when its Government contract
ended.

The foregoing tabulation shows that well over half of the Government
ihventory of acid grade fluorspar was acquiréd under Commodity Credit Cor-
poration (CCC) and supplemental stockpile contracts; the supplemental
stockpile includes deliﬁeries under purchase contracts aé}well as
barter arrangements. Beginning in 1955, the CCC negotiated barter
transactions under the provisions of Public Iaw L80 (83d Cong., 1st

sess. ), whereby surplus égricultural commodities, principally wheat, were
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exchanged for acid grade fluorspar from foreign sources, chiefly
Mexico and Italy. In 1961 the CCC acquired a large tonnage of Mexican
fluorspar through contracts with producers in that country; deliveries
by Mexican producers were still being made under some of the CCC con-
tracts in the early part of 1962. 1In 1961 a small tonnage of Spanish
and West German acid grade fluorspar also was acquired under CCC
contracts. |

Under the provisions of the Defense Production Act of 1950,
large tonnages of acid grade fluorspar were supplied by domestic
producerso‘ Over a period of several years, Ozark-Mahoning Co.
sold large quantities to the Government from its three mills in
I1linois and Colorado. Contracts for the tonnages from Colorado
necessitated the installation of production facilities, and the prices
paid by the Government for the product were such as to allow the
amortization of most of the cost of the Colorado facilities during
the periods of the contracts.

Under the authority of Public Law 733 (8Lth Cong., 2d sess.),
the General Services Administration (GSA) in 1957 and 1958 purchased
substantial quantities of acid grade fluorspar from domestic producers.
This law expired on December 31, 1958. Contracts for acid grade
material were made with two or thfee major milling companies; these
contracts, however, benefited many small ore producers by assuring a

large demand by mills filling Government contracts.
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Substantial tonnages of domestically produced metallurgical grade
fluorspar were procured under the minimum and long-term stockpile
programs in 1956-58, and a much smaller tonnage in the first 3
months of 1959. The 1959 acquisitiohs resulted from the tardy delivery
of domestic material purchased under a program in effect in 1958 and
terminated on December 31 of thgt year. GSA obtained metallurgical fluorspar
frém at least a dozen domestic producers, which probably supplied about 75
percent of the 412,000 tons of metallurgical grade fluorspar that was

o

in Government stockpiles on December 31, 1961.

The U.S. Industry

The fluorspar mining and processing industry in the United States
is small- compared with many other mining and processing industries.
In 1959-61 the annual value of finished fluorspar produced in thé.
United States ranged between $7.5 million and $9 million and the number
of employees in mines and mills combined averaged about 650. Durihg
the years 1956-58, when Government stockpiling programs were in effect,
the value of production of finished fluorspar was about $15 million |
annually and the number of employees in mines and mills combined
averaged about 850. |

NUmbef, location, and type of producing units

Although fluorspar is found in at least 15 States, ﬁany of‘the

deposits are not suitable for development for one or more of the
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following reasons: Inaccessibility, limited tonnage in the deposit,
distance from consuming centers, low content of calcium fluoride, and
high cost of removing impurities. Through the years a large number of
marginal deposits have been worked; most of them were operated
irregularly and many could not now provide ore in commercial quantities,

There are three types of "producers" in the U.S. fluorspar mining
and milling industry: producers of ore only; producers of finished
fluorspar only; and producers of both ore and finished fluorspar. More
than 90 percent of the ore mined is milled by the same company that
mines it; this is true of both "independent" and "captive' producers.
With the exception of a small tonnage of Western ore--which i1s shipped
to consumers with little or no processing except washing--all fluorspar
ore is milled in a heavy-media mill, a flotation mill, or both.

In 1961 the three largest independent U.S. producers of
fluorspar--Ozark-Mahoning Co., Minerva 0il Co., and Cummings-Roberts--
accounted for about L5 percent of the total domestic production of all |
grades of fluorspar and 77 percent of that produced by independent
operators. The bulk of Ozark-Mahoning's output was the acid grade,
all of Cummings-Roberts' was metallurgical grade, and Minerva's was
about evenly divided between ceramic grade and acid grade, plus a

moderate tonnage of the metallurgical grade.
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Ozark-Mahoning Co. maintains operations other than in fluorspar,
and the sales of finished fluorspar and byproducts thereof constituted
substantially less than half of its total sales volume in 1961.

Minerva 0il Co. also has other operations, but in 1961 sales of finished
fluorspar, including byproducts, constituted the bulk of its total
sales. Virtually all of Cummings-Roberts' sales in 1961 were of
finished fluorspar.

A1l of the U.S. captive producers of fluorspar l/(as well as one
concern that mills Mexican ore in Texaé 2/) are large, diversified
producers of chemicals or aluminum metal; for each of these concerns,
fluorspar output accounts for only a small percentage of total company
operations.

A number of individuals and small firms that produced ore in 1958
did not do so in 1961; few if any new companies or individuals
are known to have undertaken production of either ore or finished
fluorspar in recent years. The U.S. Bureau of Mines reported that 38
domestic fluorspar mines were operated in 1960. Seven of them produced
more than 20,000 tons each, and their combined output accounted for
88 percent of the total tonnage produced in 1960. Comparable data

for 1961 are not yet available.

1/ There are three cavtive producers in the United States, namely,
ATuminum Co. of America, Pennsalt Chemicals Corp., and Allied Chemical
Corp.

2/ Reynolds Metals Co.
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Tn 1961 there were 10 active mills operated by 9 concerns (2 more
mills than were active in 1959). In the Illinois-Kentucky area,
finished fluorspar was produced in 1961 at 8 mills owned by 7 concerns.
Outside the Illinois-Kentucky area in 1961, only 2 mills treated
domestic ores: one at Boulder, Colo., made acid grade fluorspar, and
the other at Darby, Mont., made metallurgical grade fluorspar. It
has been reported that the captive Colorado mill and one of the captive
Illinois-Kentucky-area mills have reduced, or are expected to reduce
their outputs; the closiﬁg of one or both of these mills is expected
to occur within the next few years.

Position of the United States in
world production

Before 1956 the United States was the free world's leading
producer of finished fluorspary since then, Mexico has been the prin-
cipal producer, with the United States ranking second, except in 1958
(table 7). The United States' share of total world production declined
from 18 percent in 1956 to 11 percent in 1960.

The U.S. Bureau of Mines estimated that in 1959-60 the production .
of finished fluorspar in the U.S.S.R. approximated that of the United
States, and that the output in Communist China in those 2 years was
moderately higher than that of the United States; a sizable tonnage

of China's output of fluorspar in 1959-60 was shipped to the Soviet

Union.
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Production
Domestic production of finished fluorspar was maintained at an
annual rate of about 326,000 tons during 1956-58, partly as a result
of Government purchases; it dropped sharply to 185,000 tons in 1959
(a year in which both domestic consumption and imports were substantially
higher than in the previous year), recovered to 230,000 tons in 1960,
but declined to 197,000 tons in 1961,
Table 8 shows production (as measured by shipments) of all grades
of fluorspar in the major producing States. Output of finished
fluorspar was lower in 1961 than in 1960 in each major producing State-
except Kentucky, where captive production has been growing for some
years. Output in Illinois was at its lowest point in many years--even
lower than in 1959--and production in Montana was less than half of what
it was in 1960, |
The following tabulation compares the average annual production

of fluorspar in 1956-58 with that in 1959-61 for the major producing

States:
Average annual production
(tons) - Percentage
State 1956-58 1959-61 change
I11inols—mmmmm—— 166, 760 119,118 -28.6
Kentuckyemmmmm—- 20,451 26,595 +30.0
Montana=———————- 59,256 21,573 -63.6
A1l other———-—-- 79,568 35,126 -55.9

Total or
average--- 326,035 202,L12 -37.9
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The U.S. Bureau of Mines reported that domestic producers (in-
dependent and captive operations combined) shipped about 128,000 tons
of acid grade fluorspar to industrial users in 1961--10 percen£ less
than in 1960 but 10 percent more than in 1959. Shipments of domestically
produced metallurgical grade fluorspar declined 28 percent from 59,000
tons in 1960 to 42,000 tons in 1961, while shipments of domestic
fluorspar to ceramic users in 1961 amounted to about 27,0