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Foreword

This edition of the Minerals Yearbook discusses the performance of the worldwide minerals and materials
industry during 1992 and provides background information to assist in interpreting that performance. Content of
the individual Yearbook volumes follows:

Volume I, Metals and Minerals, contains chapters on virtually all metallic and industrial mineral commodities
important to the U.S. economy. Chapters on advanced materials, nonrenewable organic materials, and nonferrous
metals recycling also were added to the Minerals Yearbook series beginning with the 1989, 1990, and 1991
volumes, respectively. A new chapter on materials recycling has been initiated in this 1992 volume. In addition,
a chapter on survey methods used in data collection with a statistical summary of nonfuel minerals and a chapter
on trends in mining and quarrying in the metals and industrial mineral industries are included.

Volume II, Area Reports: Domestic, contains chapters on the minerals industry of each of the 50 States, Puerto
Rico, Northern Marianas, Island Possessions, and Trust Territory. This volume also has a chapter on survey
methods used in data collection, including a statistical summary of domestic nonfuel minerals.

Volume III, Mineral Yearbook—International Review: International, contains the latest available mineral data on
more than 150 foreign countries and discusses the importance of minerals to the economies of these nations.
Beginning with the 1989 the international review is presented as six reports: Mineral Industries of the Middle East,
Mineral Industries of Africa, Mineral Industries of Asia and the Pacific, Mineral Industries of Latin America and
Canada, Mineral Industries of Europe and Central Eurasia, and Minerals in the World Economy. The reports
incorporate location maps, industry structure tables, and an outlook section previously incorporated in our Mineral
Perspectives Series quinquennial regional books, which are being discontinued. ,

The U.S. Bureau of Mines continually strives to improve the value of its publications to users. Therefore,
constructive comments and suggestions by readers of the Yearbook will be welcomed.
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SURVEY METHODS AND STATISTICAL
SUMMARY OF NONFUEL MINERALS

By Jacqueline A. McClaskey and Stephen D. Smith

Ms. McClaskey, an operations research analyst with 7 years of Government experience, has been with the U.S. Bureau of
Mines Branch of Statistics and Methods Development since 1990.

Mr. Smith, industry data analyst in the Section of Industry Data Analysis and Coordination, was assisted in the preparation
of the Statistical Summary by Imogene P. Bynum, Chief, Section of Metals Data; Rosa McGee, Chief, Section of Industrial
Minerals Data; Ivette E. Torres, Chief, Section of International Data; and Jim F. Lemons, Jr., Chief, Branch of Materials.

SURVEY METHODS

The U.S. Bureau of Mines (USBM)
Information and Analysis Directorate
collects worldwide data on virtually every
commercially important nonfuel mineral
commodity. These data form the base
for tracking and assessing the health of
the minerals sector of the U.S. economy.

The USBM’s data collection activity
was instituted by the 47th Congress in an
appropriations act of August 7, 1882 (22
Stat. 329), which placed the collection of
mineral statistics on an annual basis. The
most recent authority for the USBM
survey activity is the National Materials
and Minerals Policy, Research and
Development Act of 1980 (Public Law
96-479, 96th Congress). This act
strengthens protection for proprietary data
provided to the U.S. Department of the
Interior by persons or firms engaged in
any phase of mineral or mineral-material
production or consumption.

Data Collection Surveys

The USBM begins the collection of
domestic nonfuel minerals and materials
statistics by appraising the information
requirements of Government and private
organizations of the United States.
Requirements that can be met by
collecting data from minerals
establishments are posed as questions on
USBM surveys. Figure 1 shows a typical
survey form.

Specific questions about the
production, consumption, shipments, etc.,
of mineral commodities are structured in
the survey forms to provide meaningful
aggregated data. Thus, the entire mineral
economic cycle from production through
consumption is covered by 161 monthly,
quarterly, semiannual, annual, and
biennial surveys.

After the survey form has been
designed, a list of the appropriate
establishments to be canvassed is
developed. Many sources are used to
determine which companies, mines,
plants, and other operations should be
included on the survey mailing list.
USBM State Mineral Officers, State
geologists, Federal organizations (e.g.,
Mine Safety and Health Administration),
trade associations, industry representatives,
and trade publications and directories are
some of the sources that are used to
develop and update survey listings. With
few exceptions, a complete canvass of the
list of establishments is employed rather
than a sample survey. The iron and steel
scrap industry is one of the exceptions
where a sample survey is conducted.

The Paperwork Reduction Act requires
that any Government agency wishing to
collect information from 10 or more
individuals or establishments first obtain
approval from the Office of Management
and Budget (OMB). OMB approves the
need to collect the data and protects
industry from unwarranted Government

paperwork.
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Survey Processing

The USBM surveys approximately -
25,500 establishments. Each year the
USBM mails about 45,000 forms that
gather information for 161 different
surveys. Each completed survey form
returned to the USBM undergoes
extensive scrutiny to ensure the highest
possible accuracy of the mineral data.
The statistical staff monitors all surveys
to ensure that errors are not created by
reporting in physical units different from
the units requested on the form.
Relationships between related measures,
such as produced crude ore and
marketable crude ore, are analyzed for
consistency. Engineering relationships,
such as recovery factors from ores and
concentrates, are also employed. The
totals for each form are verified, and
currently reported data are checked
against prior reports to detect possible
errors or omissions.

For the majority of the surveys, which
are automated, the forms are reviewed to
ensure that data are complete and correct
before entering into the computer. The
computer is programmed to conduct a
series of automated checks to verify
mathematical consistency and to identify
discrepancies between the data reported
and logically acceptable responses.

The USBM is modemizing and
automating all of its survey processing
and data dissemination functions.




Automated commodity data system
functions include computerized
preparation of statistical tables; the use of
desktop publishing to integrate text and
tables; and the implementation of a
microcomputer bulletin board, known as
MINES-DATA, for electronic dissemination
of minerals data. Also, information on
minerals and mineral-related publications
is now available through an easy-to-use
automated facsimile (fax) response system
known as MINES FaxBack.

Survey Responses.—To enable the
reader to better understand the basis on
which the statistics are calculated, each
commodity annual report includes a
section entitled "Domestic Data
Coverage." This section briefly describes
the data sources, the number of
establishments surveyed, the response
percentage, and the method of estimating
the production or consumption for
nonrespondents.

To produce reliable aggregated data,
the USBM employs efficient procedures
for handling instances of nonresponse.
Failure to return the initial survey form
results in a second mailing of the form.
If the second form is not returned,
telephone calls are made to the
nonrespondents.  The followup calls
provide the necessary data to complete
the survey forms and/or verify
questionable data entries. Periodic visits
to important minerals establishments are
also made by USBM commodity
specialists or State Mineral Officers to
gather missing data and to explain the
importance of the establishment’s
reporting. By describing the use of the
published statistics and showing the
impact of nonresponse, the USBM strives
to encourage respondents to give a
complete and accurate reply.

The OMB "Guidelines for Reducing
Reporting Burden" stipulates that the
minimum acceptable response rate shall
be 75% of the panel surveyed. In
addition, the USBM strives for a
minimum reporting level of 75% of the
quantity produced or consumed (depending
on the survey) for certain key statistics.
Response rates are periodically reviewed.

For those surveys not meeting the
minimum reporting level, procedures are
developed and implemented to improve
response rates.

- Estimation for Nonresponse.—When
efforts to obtain a response to a survey
fail, it becomes necessary to employ
estimation or imputation techniques to
account for missing data. These
techniques are most effective when the
response rate is relatively high. Some of
the estimation methods depend on
knowledge of prior establishment
reporting, while other techniques rely on
external information to estimate the
missing data. When survey forms are
received after the current publication has
been completed, the forms are edited,
necessary imputations are made for
missing data, and the survey data base is
updated. The revised data are reported in
later publications.

Protection of Proprietary Data.—The
USBM relies on the cooperation of the
U.S. minerals industry to provide the
mineral data that are presented in this and
other USBM publications. Without a
strong response to survey requests, the
USBM would not be able to present
reliable statistics. The USBM in turn
respects the proprietary nature of the data
received from the individual companies
and establishments. To ensure that
proprietary rights will not be violated, the
USBM analyzes each of the aggregated
statistics to determine if the data reported
by an individual establishment can be
deduced from the aggregated statistics.
If, for example, there are only two
significant producers of a commodity in a
given State, the USBM will not publish
the State total because either producer
could readily estimate the production of
the other. It is this obligation to protect
proprietary information that results in the
"Withheld" or "W" entries in the
published tables. However, if a company
gives permission in writing, the USBM
will publish the data as long as the data
from other respondents are protected
from disclosure.

International Data

International data are collected by
country specialists in the USBM Division
of International Minerals with assistance
from the Section of International Data.
The data are gathered from various
sources, including published reports of
foreign Government mineral and
statistical agencies, international
organizations, the U.S. Department of
State, the United Nations, the
Organization of Petroleum Exporting
Countries, and personal contact by
specialists traveling abroad. Each
February an annual “"Minerals
Questionnaire” is sent through the
Department of State to more than 130
U.S. Embassies asking them to provide
estimates of mineral production for the
host country for the preceding year.
Missing data are estimated by USBM
country specialists based on historical
trends and specialists’ knowledge of
current production capabilities in each
country.

Publications

The USBM disseminates current and
historical minerals information through a
broad range of printed publications.

The Minerals Yearbook summarizes
annually, on a calendar-year basis, the
significant economic and technical
developments in the mineral industries.
Three separate volumes are issued each
year: Volume I, Metals and Minerals;
Volume II, Area Reports, Domestic; and
Volume III, Area Reports, International.
Chapters in these volumes are issued
separately as annual reports before the
bound volumes are available. (Volume
III country reports appear in bound
volume only.)

Volume I of the Minerals Yearbook
presents, by mineral commodity, salient
statistics on production, trade,
consumption, reserves, and other
measures of economic activity.

Volume II of the Minerals Yearbook
reviews the U.S. minerals industry by
State and island possessions.

Volume III of the Minerals Yearbook
contains the latest available mineral data
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for the year of review on more than 170
foreign countries and discusses the
importance of minerals to the economies
of these nations. Volume III is presented
as five area reports and one world
overview: Mineral Industries of Africa,
Mineral Industries of Asia and the
Pacific, Mineral Industries of Latin
America and Canada, Mineral Industries
of Europe and Central Eurasia, Mineral
Industries of the Middle East, and
Minerals in the World Economy.

Mineral Industry Surveys contain
timely statistical and economic data on
minerals. The surveys are designed to
keep Government agencies and the
public, particularly the mineral industry
and the business community, informed of
trends in the production, distribution,
inventories, and consumption of minerals.
Frequency of issue depends on the
demand for current data.  Mineral
Industry Surveys are released monthly,
quarterly, semiannually, or annually.

Mineral Commodity Summaries, an
up-to-date summary of about 90 nonfuel
mineral commodities, is the earliest
Government publication to furnish
estimates covering the previous year’s
nonfuel mineral industry data. It contains
information on the domestic industry
structure, Government programs, tariffs,
5-year salient statistics, and a summary of
international mining news.

State Mineral Summaries provide
estimated data and summaries of mineral
activities at the State level for the
previous year. These summaries have
been prepared in cooperation with State
geological surveys or related agencies.

Minerals Today, published bimonthly,
provides readers with the latest
information about developments, trends,
and issues concerning the mining,
processing, and use of minerals and
materials.

Metal Industry Indicators, published
monthly, contains indexes that measure
the current and future performance of
four U.S. minerals industries. For each
of the four industries, a composite
coincident index and a composite leading
index have been developed based on
procedures and data similar to those used
to construct the U.S. Department of

Commerce’s coincident and leading
cyclical indicators for the national
economy.

Information Circulars are primarily
concerned with USBM economic reviews
and interpretative analyses. The series
also includes surveys of mining and
operating activities, guides to marketing
of mineral commodities, and compilations
of historical information and statistical
and economic data on minerals.

Order free copies of the Mineral
Industry Surveys or the Metal Industry
Indicators from Publication Distribution,
U.S. Bureau of Mines, Cochrans Mill
Road, P.O. Box 18070, Pittsburgh, PA
15236, (412) 8992-4338.

To purchase Minerals Today, Annual
Commodity Reports, Minerals Yearbook,
Mineral Commodity Summaries, and
State Mineral Summaries, order from the
Superintendent of Documents, U.S.
Government Printing Office, Washington,
DC 20402, (202) 783-3238.

Information  Circulars, Mineral
Commodity Summaries, and State
Mineral Summaries also may be
purchased from the National Technical
Information Service, Springfield, VA
22161, 1-800-553 NTIS (in Virginia and
foreign countries: 1-703-487-4650).

Electronic Data Dissemination

In addition to the USBM’s printed
publications, current Mineral Industry
Surveys for all commodities and 85
annual reports from the Minerals
Yearbook are now available through the
USBM’s MINES-DATA computer
bulletin board. Using this system, the
public may obtain information up to 4
weeks before published copies of the
reports would arrive in the mail. The
MINES-DATA system may be accessed
by calling (202) 501-0373 using a modem
set to 1200 or 2400 baud, 8 data bits, no
parity, and 1 stop bit. Further
information on how to use the MINES-
DATA system may be obtained from the
system operator by calling (202) 501-
0406.

Also, current information on minerals
and mineral-related publications from the
USBM is now available through an easy-
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to-use automated fax response system.
The MINES FaxBack service allows
callers to retrieve information and order
some publications for delivery to their fax
machines in minutes, 24 hours per day, 7
days per week. MINES FaxBack makes
monthly and quarterly Mineral Industry
Surveys publications available to the
public at the same time they are
forwarded to the printer.

MINES FaxBack works from any
Group III-compatible fax machine
equipped with a touch-tone telephone
(either a built-in handset with touch-tone
capability or a separate touch-tone
telephone plugged into the fax machine’s
phone jack).  After calling MINES
FaxBack, the requestor is guided by a
series of voice messages that assist the
caller in ordering the desired documents.
The caller pays for the phone call that
also includes the time needed to deliver
the requested document to the caller’s fax
machine.

To access the MINES FaxBack
System, use a touch-tone handset attached
to a fax machine or connect a touch-tone
telephone to the fax machine’s telephone
jack and dial (412) 892-4088. Listen to
the menu options and select an option
using the touch-tone telephone. After
completing a selection, press the start
button on the fax machine.

STATISTICAL SUMMARY

This annual report summarizes data on
crude nonfuel mineral production for the
United States, its island possessions, and
the Commonwealth of Puerto Rico. Also
included are tables that show the principal
nonfuel mineral commodities exported
from and imported into the United States
and that compare world and U.S. mineral
production. The detailed data from
which these tables were derived are
contained in the individual annual reports
of Volume I and in the State reports of
Volume II of this edition of the Minerals
Yearbook.

Although crude mineral production
may be measured at any of several stages
of extraction and processing, the stage of
measurement used in this annual report is
what is termed "mine output.” It usually




refers to minerals or ores in the form in
which they are first extracted from the
ground, but customarily includes the
output from auxiliary processing at or
near the mines.

Because of inadequacies in the
statistics available, some series deviate
from the foregoing definition. For
copper, gold, lead, silver, tin, and zinc,
the quantities are recorded on a mine
basis (as the recoverable content of ore
sold or treated). However, the values
assigned to these quantities are based on
the average selling price of refined metal,
not the mine value. Mercury is measured
as recovered metal and valued at the
average New York price for the metal.

The weight or volume units shown are
those customarily used in the particular
industries producing the commodities.
Values shown are in current dollars, with
no adjustments made to compensate for
changes in the purchasing power of the
doliar.
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TABLE 1
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES
1990 1991 1992
Mineral
Quantity (th:),u‘slau:ds) Quantity ('thasl::ds) Quantity (mz::::ds)
METALS
Beryllium concentrates metric tons 4,548 $5 4,339 $5 4,826 $5
Copper® do. 1,587,742 4,311,204 1,631,078 3,931,305 1,765,102 4,180,245
Gold? kilograms 294,527 3,649,914 295,957 3,456,786 329,124 3,650,325
Iron ore (includes byproduct material)
thousand metric tons 57,010 1,740,925 56,775 1,674,100 55,569 1,732,416
Iron oxide pigments (crude) metric tons 37,071 4,615 40,220 4,485 39,272 4,669
Lead? do. 483,704 490,771 465,931 343,948 397,923 307,922
Magnesium metal do. 139,333 433,119 131,288 336,577 136,947 359,534
Mercury do. w w 58 206 64 376
Molybdenum? do. 61,580 348,256 53,607 249,909 49,554 208,657
Nickel ore* do. 330 NA 5,523 NA 6,671 w
Palladium metal kilograms 5,930 21,735 6,050 16,923 6,470 18,097
Platinum metal do. 1,810 27,176 1,730 20,635 1,840 21,060
Silver® metric tons 2,125 329,329 1,855 240,908 1,804 228,563
Zinc? do. 515,355 847,485 517,804 602,426 523,430 673,686
Combined value of antimony, bauxite,
manganiferous ore (5% to 35 %), mercury,
rare-earth metal concentrates, tin, titanium
concentrates (ilmenite and rutile), tungsten,
vanadium, zircon concentrates, and values
indicated by symbol W XX 237,468 XX 143,298 XX 151,091
Total metals® XX 12,442,000 XX 11,022,000 XX 11,537,000
INDUSTRIAL MINERALS
(EXCLUDING FUELS)
Abrasives® metric tons 3,734 231 2,205 161 1,732 239
Asbestos do. w w w w 15,573 6,138 .
Barite do. 430,000 16,000 448,000 21,310 325,743 19,633
Boron minerals (B,0,) do. 1,093,919 436,176 1,240,158 442,531 1,008,889 338,700
Bromine® thousand kilograms 177,000 173,000 170,000 167,000 171,000 170,000
Cement:
Masonry thousand short tons 3,274 225,404 2,637 *187,679 2,930 195,000
Portland do. 75,596 3,683,400 *68,722 3,343,223 72,817 3,500,150
Clays metric tons 42,904,437 1,619,826 44,091,697 1,505,088 40,712,064 1,481,893
Diatomite do. 631,062 137,982 609,652 139,857 595,122 119,697
Feldspar do. 630,000 28,471 580,000 26,000 7726,000 728,500
Fluorspar do. 63,500 w w w w w
Garnet (abrasive) do. 47,009 6,937 50,860 7,534 54,139 4,842
Gemstones NA 52,867 NA 84,386 NA 66,195
Gypsum (crude) thousand short tons 16,406 99,567 15,456 94,199 16,269 100,583
Helium (Grade-A) million cubic meters 87 113,183 88 174,706 9% 187,179
Iodine thousand kilograms 1,973 30,486 1,999 31,389 1,995 20,877
Lime thousand short tons 17,452 901,549 17,270 890,482 17,857 949,674
Mica (scrap) thousand metric tons 109 5,841 103 5,542 85 4,638
Peat thousand short tons 795 19,200 777 17,887 719 16,747
See footnotes at end of table.
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TABLE 1—Continued

NONFUEL MINERAL PRODUCTION' IN THE UNITED STATES

Mineral . Value . Valu . Value
Quantity (thousands) Quantity (thousa;ds) Quantity (thousands)
INDUSTRIAL MINERALS
(EXCLUDING FUELS)—Continued
Perlite metric tons 717,172 17,443 514,047 15,086 541,164 16,368
Phosphate rock thousand metric tons 46,343 1,075,093 48,096 1,030,913 46,965 1,058,393
Potash (K,O equivalent) do. 1,716 303,337 1,709 304,500 1,767 334,407
Pumice metric tons 442,848 10,687 401,376 9,190 480,855 14,903
Salt thousand metric tons 36,916 826,659 35,902 801,507 34,784 802,563
Sand and gravel:
Construction thousand short tons 910,600 3,249,400 **913,500 r 3,267,500 919,300 3,341,300
Industrial do. 28,406 436,200 25,600 390,477 26,967 424,968
Sodium compounds:
Soda ash thousand metric tons 9,156 836,188 9,005 835,577 9,379 836,431
Sodium sulfate (natural) metric tons 349,000 33,748 354,000 30,903 336,829 26,262
Stone:®
Crushed thousand short tons °1,222,000 5,591,300 1,102,878 5,186,821 °1,161,500 °5,593,700
Dimension short tons 1.229.21 ; ¥ 231,040 1,270,241 r209,611 °1,080,931 180,942
Sulfur (Frasch) thousand metric tons 3,676 335,189 3,119 271,598 2,600 158,727
Tripoli metric tons 94,389 3,188 88,642 3,271 84,924 3,256
Vermiculite do. 208,275 19,075 167,923 13,410 190,052 15,062
Combined value of aplite, brucite, calcium chloride
(natural), emery, helium (crude), kyanite, lithium
minerals, magnesite, magnesium compounds, marl
(greensand), olivine, pyrites, staurolite, .
wollastonite, and values indicated by symbol W XX 473,453 XX 506,275 XX 456,896
Total industrial minerals® XX 120,992,000 XX 120,016,000 XX 20,475,000
Grand total® XX 33,434,000 XX 31,038,000 XX 32,012,000

“Estimated. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "C:

'Production as measured by mine shipments, sales, or marketable production (including consumption by producers).

2Recoverable content of ores, etc.
3Content of ore and concentrate.

bined value” data. XX Not applicable.

“The Riddle nickel smelter uses lateritic ore mined on Nickel Mountain, lateritic ore imported from New Caledonia, and small tonnages of recycled Ni-bearing catalysts. In 1989,
the Glenbrook Nickel Co. purchased the idled mining and smelting complex and restarted the operation. Since then, production of ferronickel on a contained Ni basis has been as
follows: 1990—3,701 metric tons (mt) valued at $32.8 million; 1991—7,065 mt valued at $57.6 million; and 1992—8,962 mt valued at $62.7 million.

SRounded.

SGrindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles.
"Beginning in 1992; aplite is combined with feldspar.
3Excludes abrasive stone and bituminous limestone and sandstone; all included elsewhere in table.
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TABLE 2
TOTAL U.S. NONRENEWABLE ORGANIC MATERIALS
PRODUCTION, BY QUANTITY AND VALUE'

(Million metric tons and million dollars)

1990 1991 1992¢
Category n S :
Quantity Value Quantity Value® Quantity Value
Asphalt and road oil 25.02 3,480 25.85 2,979 25.25 2,794
Lubricants, waxes, and miscellaneous products 12.51 1,863 12.10 1,540 11.05 1,335
Petrochemical industries 57.75 7,759 %67.79 7,889 65.91 7,467
Petroleum coke and coal 13.05 1,291 *12.93 1,071 13.83 1,102
Total 108.33 214,394 r118.67 13,479 116.04 12,698

PPreliminary. "Revised.
1Quantities valued at the fossil fuel prices given in the Depnﬁmeut of Energy, Energy Information Administration, Annual Energy Review 1992, June 1993, p. 71.

2Data do not add to total shown b. of independent g

NOTE.— Nonrenewableorgamcmatennhreprewntlllnonﬁ;clummphyslcalsmxcmreapph ti The petrochemical industries category includes feedstocks for the production

of plastics, synthetic rubber, synthetic fibers, pesticid g Ivents, fertilizers, and other petrochemicals.
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TABLE 3
NONFUEL MINERALS PRODUCED IN THE UNITED STATES AND
PRINCIPAL PRODUCING STATES IN 1992

Principal producing States,

Mineral in order of quantity Other producing States
Abrasives' AR, W1, OH
Antimony® ID
Aplite O
Asbestos CA and VT
Barite NV, GA, MO, MT IL.
Bauxite AL and GA
Beryllium concentrate uT
Boron minerals CA
Bromine® AR
Brucite NV
Calcium chloride (natural) MI and CA
Cement:
Masonry IN, FL, PA, MI All other States except AK, CT, DE, LA, MA, MN,
NV, NH, NJ, NC, ND, RI, VT, WL
Portland CA, TX, PA, MI All other States except AK, CT, DE, LA, MA, MN,
NH, NJ, NC, ND, RI, VT, WL
Clays GA, WY, AL, TX All other States except AK, DE, HI, RI, VT, WI.
Copper® AZ, UT, NM, MT Co, ID, IL, MI, MO, NV, OR, TN.
Diatomite CA, NV, WA, OR
Emery OR
Feldspar® NC, VA, OK, CA GA, ID, SD.
Fluorspar IL
Garnet (abrasive) ID and NY
Gemstones (natural)* TN, CA, AZ, LA All other States.
Gold? NV, CA, UT, SD AK, AZ, CO, ID, MT, NM, OR, SC, WA.
Graphite (natural) (@)
Greensand marl NJ
Gypsum (crude) OK, IA, TX, MI

AR, AZ, CA, CO, IN, KS, LA, NM, NV, NY, OH,
SD, UT, VA, WY.

Helium (crude and Grade-A)

KS, WY, TX, CO

Iodine

OK

Iron ore (usable)®

MN, M1, UT, CA

MO, MT, SD, TX.

Iron oxide pigments (crude)

MI, MO, GA, VA

AZ.

Kyanite VA

Lead? MO, AK, ID, MT AZ, CO, IL, NM, NY, TN, WA.

Lime MO, OH, PA, AL All other States except AK, CT, DE, FL, GA, HI, KS,
ME, MD, MS, NH, NJ, NM, NY, NC, RI, SC, VT.

Lithium minerals NC and NV

Magnesite NV

Magnesium compounds MI, CA, UT, FL DE and TX.

Magnesium metal TX, UT, WA

Manganiferous ore SC

Mercury NV, UT, CA

Mica (scrap) NC, NM, GA, SD SC.

Molybdenum CO, AZ, UT, ID CA, MT, NM.

Nickel ore OR

Olivine WA and NC

Palladium metal MT

See footnotes at end of table.
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TABLE 3—Continued
NONFUEL MINERALS PRODUCED IN THE UNITED STATES AND
PRINCIPAL PRODUCING STATES IN 1992

Principal producing States,

Mineral in order of quantity Other producing States
Peat FL, MI, WI, MN CO, 1A, IL, IN, MA, ME, MT, NC, ND, NJ, NY, OH,
PA, SC, WA, WV.
Perlite NM, AZ, CA, NV CO and ID.
Phosphate rock FL, NC, ID, UT MT.
Platinum metal MT
Potash NM, UT, CA, MI
Pumice OR, NM, ID, CA AZ and KS.

Pyrites (ore and concentrate)

AZ

Rare-earth metal concentrates

CA and FL

Salt LA, TX, NY, OH AL, AZ, CA, KS, MI, NM, NV, OK, UT, WV,
Sand and gravel:
Construction CA, OH, TX, MI All other States.
Industrial IL, CA, MI, NJ All other States except AK, DE, HI, KY, ME, NH,
NM, OR, SD, UT, VT, WY.
Silver® NV, AK, ID, MT AZ, CA, CO, IL, MI, MO, MN, NY, OR, SC, SD, TN,
UT, WA.
Sodium compounds:
Soda ash WY and CA
Sodium sulfate (natural) CA, TX, UT
Staurolite FL
Stone:
Crushed IL, PA, TX, FL All other States except DE.
Dimension IN, GA, VT, MA All other States except AK, DE, FL, HI, KY, LA,
MS, NE, NV, NJ, ND, OR, RI, UT, WV, WY.
Sulfur (Frasch) TX and LA
Talc and pyrophyllite MT, TX, VT, NY CA, NC, OR, VA.
Tin AZ
Titanium concentrates FL,CA, NJ
Tripoli IL, OK, AR, PA
Tungsten® CA
Vanadium? ID
Vermiculite (crude) SC, VA, MT
Wollastonite NY
Zeolites TX, NM, OR, NV AZ, 1A, ID, WY.
Zinc? AK, TN, NY, MO CO, ID, IL, MT, WA.
Zircon concentrates FL and NJ
*Estimated.

!Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles.

2Content of ores, etc.

3Beginning in 1992; aplite is combined with feldspar.
“Principal and other producing States based on value.

No production reported.
SInchudes byproduct material.
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TABLE 4

VALUE OF NONFUEL MINERAL PRODUCTION IN THE UNITED STATES AND
PRINCIPAL NONFUEL MINERALS PRODUCED IN 1992

Value Percent
State Rank of U.S. Principal minerals, in order of value
(thousands) total

Alabama $542,714 19 1.70 Cement (portland), stone (crushed), lime, sand and gravel (construction).
Alaska 526,112 21 1.64 Zinc, gold, lead, sand and gravel (construction).
Arizona 3,165,938 1 9.89 Copper, sand and gravel (construction), gold, cement (portland).
Arkansas 403,822 26 1.26 Bromine, stone (crushed), sand and gravel (construction), cement (portland).
California 2,345,838 3 7.33  Sand and gravel (construction), cement (portland), gold, boron.
Colorado 384,778 29 1.20 Sand and gravel (construction), cement (portland), molybdenum, stone (crushed).
Connecticut 97,192 4 .30 Stone (crushed), sand and gravel (construction), stone (dimension), sand and gravel (industrial).
Delaware! 8,575 50 .03  Sand and gravel (construction), magnesium compounds, gemstones.
Florida 1,439,760 5 4.50 Phosphate rock, stone (crushed), cement (portland), sand and gravel (construction).
Georgia 1,346,254 8 4.21 Clays, stone (crushed), cement (portland), sand and gravel (construction).
Hawaii' 148,857 39 .47  Stone (crushed), cement (portland), sand and gravel (construction), cement (masonry).
Idaho 306,061 33 .96 Phosphate rock, sand and gravel (construction), gold, silver.
Ilinois 733,572 16 2.29 Stone (crushed), sand and gravel (construction), cement (portland), sand and gravel (industrial).
Indiana 476,886 22 1.49 Stone (crushed), cement (portland), sand and gravel (construction), stone (dimension).
Iowa 391,163 28 1.22  Stone (crushed), cement (portland), sand and gravel (construction), gypsum (crude).
Kansas 405,082 25 1.27  Salt, helium (Grade-A), cement (portland), stone (crushed).
Kentucky 400,574 27 1.25 Stone (crushed), lime, cement (portland), sand and gravel (construction).
Louisiana 309,280 32 .97  Salt, sulfur (Frasch), sand and gravel (construction), stone (crushed).
Maine 55,919 46 .17  Sand and gravel (construction), cement (portland), stone (crushed), cement (masonry).
Maryland 339,366 31 1.06 Stone (crushed), cement (portland), sand and gravel (construction), cement (masonry).
Massachusetts 147,401 40 .46  Stone (crushed), sand and gravel (construction), lime, stone (dimension).
Michigan 1,586,977 4 4.96 Iron ore (usable), cement (portland), sand and gravel (construction), stone (crushed).
Minnesota 1,363,939 6 4.26  Iron ore (usable), sand and gravel (construction), stone (crushed), sand and gravel (industrial).
Mississippi 119,964 41 .37 Sand and gravel (construction), clays, cement (portland), stone (crushed).
Missouri 897,189 11 2.80 Lead, cement (portland), stone (crushed), lime.
Montana 539,154 20 1.68 Gold, copper, cement (portland), sand and gravel (construction).
Nebraska 114,790 42 .36 Cement (portland), sand and gravel (construction), stone (crushed), lime.
Nevada 2,588,251 2 8.09 Gold, sand and gravel (construction), silver, diatomite.
New Hampshire! 42,034 47 .13 Sand and gravel (construction), stone (crushed and dimension), clays.
New Jersey 240,439 36 .75 Stone (crushed), sand and gravel (construction and industrial), stone (dimension).
New Mexico 871,279 13 2.72 Copper, potash, sand and gravel (construction), stone (crushed).
New York 765,747 14 2.39 Stone (crushed), salt, sand and gravel (construction), cement (portland).
North Carolina 595,648 17 1.86 Stone (crushed), phosphate rock, lithium minerals, sand and gravel (construction).
North Dakota 25,750 48 .08 Sand and gravel (construction), lime, gemstones, sand and gravel (industrial).
Ohio 741,903 15 2.32  Stone (crushed), sand and gravel (construction), salt, lime.
Oklahoma 252,596 35 .79  Stone (crushed), cement (portland), sand and gravel (construction), iodine (crude).
Oregon 214,170 38 .67 Stone (crushed), sand and gravel (construction), cement (portland), lime.
Pennsylvania 879,380 12 2.75 Stone (crushed), cement (portland), sand and gravel (construction), lime.
Rhode Island’ 21,465 49 .07 Sand and gravel (construction), stone (crushed), sand and gravel (industrial), gemstones.
South Carolina 346,896 30 1.08 Cement (portland), stone (crushed), gold, clays.
South Dakota 300,670 34 94 Gold, cement (portland), sand and gravel (construction), stone (crushed).
Tennessee 575,804 18 1.80 Stone (crushed), zinc, cement (portland), sand and gravel (construction).
Texas 1,303,378 9 4.07 Cement (portland), stone (crushed), magnesium metal, sand and gravel (construction).
Utah 1,347,663 7 4.21 Copper, gold, magnesium metal, cement (portland).
See footnotes at end of table.
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TABLE 4—Continued

VALUE OF NONFUEL MINERAL PRODUCTION IN THE UNITED STATES AND
PRINCIPAL NONFUEL MINERALS PRODUCED IN 1992

Value Percent
State Rank of U.S. Principal minerals, in order of value
(thousands) total

Vermont' $59,817 45 0.19 Stone (dimension and crushed), sand and gravel (construction), talc and pyrophyllite.
Virginia 461,863 24 1.44 Stone (crushed), cement (portland), lime, sand and gravel (construction).
Washington 469,039 23 1.47 Sand and gravel (construction), gold, magnesium metal, stone (crushed).
West Virginia 111,598 43 .35 Stone (crushed), cement (portland), sand and gravel (construction), lime.
Wisconsin' 222,369 37 .69 Stone (crushed), sand and gravel (construction), lime, sand and gravel (industrial).
Wyoming 950,757 10 2.97 Soda ash, clays, helium (Grade-A), cement (portland).
Undistributed 25,757 - -

Total® 32,011,000 XX 100.00

XX Not applicable.

2Rounded.

'Partial total, excludes values that must be concealed to avoid disclosing company proprietary data. C led values included with "Undistributed” figure.

TABLE 5

VALUE OF NONFUEL MINERAL PRODUCTION PER CAPITA AND PER SQUARE MILE IN 1992, BY STATE

SURVEY METHODS AND STATISTICAL SUMMARY OF NONFUEL MINERALS—1992

State ) sl:::re Population 3:1‘:: Per square mile Per capita

miles) (thousands) (thousands) Dollars Rank Dollars Rank
Alabama 51,705 4,136 $542,714 10,496 25 131 17
Alaska 591,004 587 526,112 890 49 896 3
Arizona 114,000 3,832 3,165,938 27,771 3 826 4
Arkansas 53,187 2,399 403,822 7,592 28 168 13
California 158,706 30,867 2,345,838 14,781 17 76 29
"Colorado 104,091 3,470 384,778 3,697 41 111 20
Connecticut 5,018 3,281 97,192 19,369 10 30 47
Delaware 2,044 689 18,575 4,195 38 12 50
Florida 58,664 13,488 1,439,760 24,542 5 107 21
Georgia 58,910 6,751 1,346,254 22,853 8 199 11
Hawaii 6,471 1,160 148,857 23,004 7 128 18
Idaho 83,564 1,067 306,061 3,663 43 287 10
Illinois 56,345 11,631 733,572 13,019 20 63 38
Indiana 36,185 5,662 476,886 13,179 19 84 27
Iowa 56,275 2,812 391,163 6,951 30 139 16
Kansas 82,277 2,523 405,082 4,923 34 161 15
Kentucky 40,409 3,755 400,574 9,913 26 107 22
Louisiana 47,751 4,267 309,280 6,477 32 n 32
Maine 33,265 1,235 55,919 1,681 47 45 41
Maryland 10,460 4,908 339,366 32,444 1 69 36
Massachusetts 8,284 5,998 147,401 17,793 12 25 48
Michigan 58,527 9,437 1,586,977 27,115 4 168 14
Minnesota 84,402 4,480 1,363,939 16,160 14 304 9
Mississippi 47,689 2,614 119,964 2,516 45 46 40
Missouri 69,697 5,193 897,189 12,873 21 173 12
Montana 147,046 824 539,154 3,667 42 654 6
See footnotes at end of table.
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TABLE 5—Continued
VALUE OF NONFUEL MINERAL PRODUCTION PER CAPITA AND PER SQUARE MILE IN 1992, BY STATE

Area Population Total Per square mile Per capita
State (square value

miles) (thousands) (thousands) Dollars Rank Dollars Rank

Nebraska 717,355 1,606 $114,790 1,484 48 1 35
Nevada 110,561 1,327 2,588,251 23,410 6 1,950 2
New Hampshire 9,279 1,111 142,034 4,530 37 38 45
New Jersey 7,787 7,789 240,439 30,877 2 31 46
New Mexico 121,593 1,581 871,279 7,166 29 551 7
New York 49,107 18,119 765,747 15,593 16 42 43
North Carolina 52,669 6,843 595,648 11,309 23 87 26
North Dakota 70,703 636 25,750 364 50 40 44
Ohio 41,330 11,016 741,903 17,951 11 67 37
Oklahoma 69,956 3,212 252,596 3,611 44 79 28
Oregon 97,073 2,977 214,170 2,206 46 3 34
Pennsylvania 45,308 12,009 879,380 19,409 9 73 31
Rhode Island 1,212 1,005 121,465 17,710 13 21 49
South Carolina 31,113 3,603 346,896 11,150 24 96 24
South Dakota 77,116 ni 300,670 3,899 40 423 8
Tennessee 42,144 5,024 - 575,804 13,663 18 115 19
Texas 266,807 17,656 1,303,378 4,885 35 74 30
Utah 84,899 1,813 1,347,663 15,874 15 743 5
Vermont 9,614 570 159,817 6,222 33 105 23
Virginia 40,767 6,377 461,863 11,329 22 72 33
Washington 68,138 5,136 469,039 6,884 31 91 25
West Virginia 24,231 1,812 111,598 4,606 36 62 39
Wisconsin 56,153 5,007 1222,369 3,960 39 44 42
Wyoming 97,809 466 950,757 9,721 27 2,040 1
Undistributed XX XX 25,757 XX XX XX XX
TotaP or average 3,618,700 254,472 332,011,000 8,846 XX T 126 XX

XX Not applicable.

!Partial total, excludes values that must be concealed to avoid disclosing company proprietary data. C led values included with "Undistributed” figure.
2Excludes Washington, DC (which has no mineral production), with an area of 69 square miles and a population of 589,000.

3Rounded.

Sources: U.S. Bureau of Mines and Bureau of the Census.
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TABLE 6

NONFUEL MINERAL PRODUCTION' IN THE UNITED STATES, BY STATE

1990 1992
Mineral . Value . Value . Value
Quantity (thousands) Quantity (thouslands) Quantity (thousands)
ALABAMA
Cement:
Masonry thousand short tons 262 $15,462 238 °$14,042 213 $11,105
Portland do. 3,585 165,344 3,937 °181,102 4,102 180,763
Clays® metric tons 2,049,776 27,747 2,124,380 22,103 2,380,981 20,914
Lime thousand short tons 1,526 70,816 1,510 75,506 1,603 82,619
Sand and gravel:
Construction do. 13,886 49,842 °12,700 45,700 12,294 42,038
Industrial do. 878 9,075 531 6,133 667 6,768
Stone:
Crushed® do. 36,100 202,400 27,145 161,843 28,600 °175,600
Dimension short tons w w 9,552 2,449 w w
Combined value of bauxite, clays (bentonite,
kaolin), gemstones, salt, stone [crushed
dolomite and granite (1991-92), crushed
granite (1990)], talc and pyrophyllite
(1990-91), and values indicated by symbol W XX 18,742 XX 31,037 XX 22,907
Total XX 559,428 XX 539,915 XX 542,714
ALASKA
Gemstones NA w NA 5 NA 10
Gold* kilograms 3,232 40,200 3,200 37,376 5,003 55,492
Sand and gravel (construction)
thousand short tons 15,100 41,800 *14,000 39,200 15,006 43,335
Stone (crushed) do. 22,700 °19,800 31,085 34,688 ° 33,000 ° 313,400
Combined value of cement [portland (1990-91)],
lead, silver, stone [crushed sandstone
(1991-92)], tin (1990-91), zinc, and value
indicated by symbol W XX 474,781 XX 412,840 XX 413,875
Total XX 576,581 XX 494,109 XX 526,112
ARIZONA
Clays metric tons 140,162 2,318 228,411 3,830 2102,337 2463
Copper* do. 978,767 2,657,649 1,024,066 2,468,255 1,153,225 2,731,152
Gemstones NA 2,098 NA 3,173 NA 5,416
Gold* kilograms 5,000 62,191 6,195 72,362 6,656 73,818
Iron oxide pigments (crude) metric tons w w 18 22 77 62
Sand and gravel (construction)
thousand short tons 31,590 112,785 22,500 79,400 33,842 123,517
Silver* metric tons 149 19,346 148 19,212 165 20,873
Stone (crushed) thousand short tons 5,300 13,500 7,060 32,842 °5,500 26,300
Combined value of cement, clays, [bentonite
(1992)], diatomite (1990), gypsum (crude),
iron ore [usable (1991)], lead (1991-92), lime,
molybdenum, perlite, pumice, pyrites, salt,
sand and gravel (industrial), stone (dimension),
tin (1992), and values indicated by symbol W XX 207,591 XX 198,230 XX 184,337
Total XX 13,077,478 XX 2,877,326 XX 3,165,938

See footnotes at end of table.
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TABLE 6—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1990 1991 1992
Mineral . Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
ARKANSAS
Abrasives® metric tons w w w 154 w w
Bromine® thousand kilograms 177,000 *$173,000 170,000 $167,000 171,000 $170,000
Clays metric tons 989,383 21,578 2856,582 28,048 837,427 22,972
Gemstones NA 1,503 NA 1,846 NA 1,493
Sand and gravel:
Construction thousand short tons 10,411 37,371 8,300 231,100 10,908 39,627
Industrial do. 742 7,209 746 7,738 868 10,458
Stone (crushed)® do. 17,800 76,900 22,140 101,427 25,200 °118,900
Combined value of bauxite (1990), cement, clays
[fire (1991-92), kaolin (1992)], gypsum (crude),
lime, stone [crushed dolomite and traprock
(1991-92), crushed slate and dolomite (1990),
dimension], talc and pyrophyllite (1990),
tripoli, vanadium (1990), and values indicated
by symbol W XX 63,357 XX 43,677 XX 60,372
Total XX 380,918 XX 360,990 XX 403,822
CALIFORNIA
Asbestos metric tons w w w w 10,998 4,452
Boron minerals do. 1,093,919 436,176 1,240,158 442,531 1,008,889 338,700
Cement (portland) thousand short tons 10,032 604,080 8,702 522,120 8,035 428,016
Clays® metric tons 2,163,515 40,217 2,074,707 27,464 1,905,710 26,173
Gemstones NA 1,501 NA 10,450 NA 9,916
Gold* kilograms 29,607 368,300 30,404 355,125 33,335 369,723
Lime thousand short tons 345 19,425 307 20,389 280 18,072
Mercury metric tons V) V) (V) 1 © V)
Pumice do. 71,739 5,088 61,237 4,372 w w
Rare-earth metal concentrates do. w w 16,465 w 20,699 w
Sand and gravel:
Construction thousand short tons 130,491 617,984 °101,900 °489,100 112,888 522,108
Industrial do. 2,452 48,055 2,104 41,690 2,096 42,396
Silver* metric tons 21 3,209 w w 18 2,259
Stone:
" Crushed’ thousand short tons 42,500 ©200,600 45,816 216,156 40,800 198,300
Dimension short tons * *45,547 ¥ *4,946 44,757 5,254 23,292 4,148
Combined value of barite (1990), calcium
chloride (natural), cement (masonry), clays
(fuller’s earth), copper (1990-91), diatomite,
feldspar, gypsum (crude), iron ore (usable),
magnesium compounds, mica [crude (1991)],
molybdenum, perlite, potash, salt, soda ash,
sodium sulfate (natural), talc and pyrophyllite,
titanium concentrates (ilmenite), tungsten, and
values indicated by symbol W XX 421,820 XX 403,592 XX 381,575
Total XX 2,771,401 XX 2,538,244 XX 2,345,838

See footnotes at end of table.
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NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

TABLE 6—Continued

1990 1991 1992
Mineral . alu . . v
Quantity (th:,usla:ds) Quantity (m(\)ilasl::ds) Quantity (dio::::ds)
COLORADO
Clays metric tons 262,292 2$1,864 263,866 2$1,964 2242,310 2$1,796
Gemstones NA 66 NA 287 NA 225
Gold* kilograms 2,357 29,176 3,181 37,154 3,763 41,741
Peat thousand short tons w w w 396 w 333
Sand and gravel (construction) do. 23,051 71,761 26,400 °88,200 29,455 105,281
Silver* metric tons 23 3,557 20 2,565 w w
Stone:
Crushed thousand short tons * 37,600 ® 336,100 8,401 41,022 °12,000 60,400
Dimension short tons 5,483 0 w w °6,454 252
Combined value of cement, clays, [bentonite
(1990-91), fire (1992)], copper, gypsum
(crude), helium (Grade-A), lead, lime,
molybdenum, perlite, sand and gravel
(industrial), stone [crushed traprock (1990)],
vanadium (1990), zinc, and values indicated by
symbol W XX 228,181 XX 166,817 XX 174,750
Total XX 376,705 XX 338,405 XX 384,778
CONNECTICUT
Gemstones NA 2 NA 62 NA 5
Sand and gravel (construction)
thousand short tons 8,416 37,387 *5,400 24,800 6,025 30,107
Stone:
Crushed® do. 10,200 70,600 5,873 52,701 °5,900 °54,500
Dimension short tons 14,156 7,113 16,545 1,739 w w
Combined value of clays (common), feldspar
(1990-91), mica [scrap (1990-91)], sand and
gravel (industrial), stone [crushed dolomite and
other (1991-92), crushed granite (1990)], and )
value indicated by symbol W XX 1,165 XX 11,531 XX 12,580
Total XX 122,267 XX 90,833 XX 97,192
DELAWARE ’
Gemstones NA 1 NA 1 NA 1
Sand and gravel (construction) K
thousand short tons 2,953 9,831 *1,600 *5,100 2,488 < 8,574
Total* XX 9,832 XX 5,101 XX 8,575
FLORIDA
Cement:
Masonry thousand short tons 442 27,717 214 °13,482 342 22,424
Portland do. 3,954 186,404 3,023 142,081 3,195 161,969
Clays® metric tons 391,334 39,625 363,253 39,150 367,133 37,201
Gemstones NA w NA 6 NA 1
Peat thousand short tons 252 4,381 244 3,991 211 3,158
Sand and gravel:
Construction do. 120,680 66,401 *16,000 51,400 23,266 66,141
Industrial do. 520 7,024 551 5,989 477 5,167
See footnotes at end of table.
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TABLE 6—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE
1990 1991 1992
Mineral . V. . Value . Value
Quantity (tho:sl::ds) Quantity (thousands) Quantity (thousands)
FLORIDA—Continued
Stone (crushed) thousand short tons *74,000 °$317,400 359,132 3$260,901 ° 359,300 © 3$266,900
Combined value of clays (common), magnesium
compounds, phosphate rock, rare-earth metal
concentrates, staurolite, stone [crushed marl
(1991-92)], titanium concentrates (ilmenite and
rutile), zircon concentrates, and value indicated
by symbol W XX 924,788 XX 879,164 XX 876,799
Total XX 1,573,800 XX 1,396,164 XX 1,439,760
GEORGIA
Clays metric tons 9,855,248 1,060,539 9,518,026 949,737 28,962,374 2970,905
Gemstones NA 20 NA 10 NA 645
Sand and gravel:
Construction thousand short tons 4,827 15,577 4,700 °14,500 4,860 15,581
Industrial do. w w w w 588 8,783
Stone:
Crushed do. 53,000 317,300 341,339 222,900 ° 344,000 °3244,200
Dimension® short tons £ 200,531 r 20,451 216,938 21,282 159,093 °13,138
Combined value of barite, bauxite (1991-92),
cement, clays [fire (1992)], feldspar, iron oxide
pigments (crude), mica (scrap), peat (1990),
stone [crushed marl, marble and other
(1991-92)], dimension marble), talc and
pyrophyllite (1990), and values indicated by
symbol W XX 90,164 XX 97,307 XX 93,002
Total XX 1,504,051 XX 1,305,736 XX 1,346,254
HAWAI
Cement:
Masonry thousand short tons 12 1,870 °10 °600 8 1,421
Portland do. 532 46,311 °547 47,589 573 53,936
Gemstones NA 55 NA 60 NA w
Sand and gravel (construction) :
thousand short tons 438 2,459 °400 °2,300 w w
Stone (crushed) do. 7,000 55,400 510,486 290,563 °310,500 ° 393,500
Total® XX 106,095 XX 141,112 XX 148,857
‘ IDAHO
Clays metric tons w w 2967 w w w
Gemstones NA 320 NA 426 NA 390
Gold* kilograms w w 3,348 39,107 3,177 35,241
Lime thousand short tons w w 150 9,124 w w
Phosphate rock thousand metric tons 4,380 67,978 5,921 86,328 5,208 84,000
Pumice metric tons 31,333 220 36,868 267 55,525 401
Sand and gravel:
Construction thousand short tons 8,563 22,842 °11,600 31,300 14,906 40,728
Industrial do. 552 6,234 w w 802 9,214
Silver* metric tons 442 68,418 337 43,807 254 32,131
Stone:
Crushed thousand short tons 4,300 *12,900 3,230 15,057 *4,000 °19,200
See footnotes at end of table.
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TABLE 6—Continued

NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1990 1991 1992
Mineral N V. . V. .
Quantity (mo:s]::ds) Quantity (ulo:sl:ds) Quantity (mxsl::ds)
IDAHO—Continued
Stone—Continued:
Dimension short tons 7,121 °$749 10,883 r$970 w w
Combined value of antimony, cement, clays,
[common, kaolin (1990-91)], copper, feldspar,
garnet (abrasive), lead, molybdenum,
perlite,vanadium ore, zinc, and values indicated ,
by symbol W XX 195,657 XX 71,147 XX $84,756
Total XX 375,318 XX 297,533 XX 306,061
ILLINOIS
Cement (portland) thousand short tons 2,842 116,781 2,654 °108,814 2,860 118,982
Clays metric tons 2598,479 22,516 935,154 38,877 2535,282 22,362
Gemstones NA w NA 547 NA 715
Sand and gravel:
Construction thousand short tons 33,118 107,013 26,300 °90,400 35,695 123,720
Industrial do. 4,486 62,531 4,146 57,210 4,410 56,741
Stone (crushed)® do. °62,700 ©283,100 68,586 295,362 72,700 °322,800
Combined value of barite, cement (masonry),
clays [fuller’s earth (1990, 1992)], copper
(1990, 1992), fluorspar, lead (1990, 1992),
lime, peat, silver (1990, 1992), stone
[crushed sandstone (1990), crushed sandstone
and limestone (1991-92), dimension], tripoli,
zinc, and value indicated by symbol W XX 95,478 XX 82,081 XX 108,252
Total XX 667,419 XX 673,291 XX 733,572
INDIANA
Cement:
Masonry thousand short tons 368 27,813 317 24,092 371 24,822
Portland do. 2,417 114,414 2,252 °105,844 2,466 110,737
Clays® metric tons 1,051,703 3,273 929,964 3,516 841,723 3,016
Gemstones ) NA w NA 561 NA 720
Peat thousand short tons 37 w 26 w 27 512
Sand and gravel:
Construction do. 23,489 74,373 18,100 60,400 28,862 95,889
Industrial do. w w w w 118 1,278
Stone: '
Crushed do. * 336,700 °3147,700 37,924 152,489 43,000 178,000
Dimension short tons ' *%198,242 328,565 r3189,010 327,596 *190,412 26,767
Combined value of clays (ball), gypsum
(crude), lime, stone [crushed marl and
miscellaneous stones (1990), dimension
limestone and sandstone (1990-91),
dimension sandstone (1990)], and
values indicated by symbol W XX 32,281 XX 28,797 XX 35,145
Total XX 428,419 XX 403,295 XX 476,886
IOWA
Cement:
Masonry thousand short tons 53 5,054 34 3,264 50 4,120
Portland do. 2,525 122,466 2,301 °112,749 2,824 116,477
Clays metric tons 423,227 1,376 530,477 2,226 389,008 1,612

See footnotes at end of table.
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NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

TABLE 6—Continued

1990 1991 1992
Mineral . Value . Value . Value
Quantity (lho:sands) Quantity (iho::ands) Quantity (thousands)
IOWA—Continued
Gemstones NA $14 NA $8 NA $1,606
Gypsum (crude) thousand short tons 2,192 14,243 2,162 12,285 2,193 11,626
Sand and gravel (construction) do. 12,125 39,488 °17,400 55,800 16,825 58,382
Stone (crushed) do. 29,000 118,600 31,057 147,815 ° 238,000 °3186,200
Combined value of lime, peat, sand and gravel
[industrial (1992)], and stone [crushed dolomite
and sandstone (1991-92), dimension] XX 8,888 XX 10,045 XX 11,140
Total XX 310,129 XX 344,192 XX 391,163
KANSAS
Cement:
Masonry thousand short tons 39 2,011 30 °1,530 34 1,914
Portland do. 1,707 76,564 °1,466 *65,970 1,710 79,464
Clays metric tons 625,969 4,056 607,419 2,828 544,052 3,921
Gemstones NA w NA 527 NA w
Helium (Grade-A) million cubic meters w w 39 76,540 w w
Salt® thousand metric tons 2,168 92,119 2,101 97,713 1,852 98,620
Sand and gravel (construction)
thousand short tons 10,737 23,771 9,600 22,100 11,979 27,289
Stone:
Crushed® do. 20,800 79,200 16,802 67,249 16,900 °69,600
Dimension short tons * 330,315 *%3,142 r 330,807 r33.128 w A
Combined value of gypsum (crude), helium
(crude), pumice, salt (brine), sand and gravel
(industrial), stone [crushed quartzite (1991-92),
crushed sandstone and quartzite (1990)],
dimension sandstone (1990-91), and
values indicated by symbol W XX 67,875 XX 29,156 XX 124,274
Total XX 348,738 XX 366,741 XX 405,082
KENTUCKY
Clays? metric tons 826,205 8,282 707,587 2,942 760,310 3,777
Gemstones NA w NA 548 NA w
Sand and gravel (construction)
thousand short tons 8,802 29,581 7,700 27,200 7,396 24,412
Stone (crushed) do. * 350,100 °3182,900 46,266 191,893 58,800 251,100
Combined value of cement, clays (ball), lead
(1990), lime, sand and gravel [industrial
(1990-91)], silver (1990), stone [crushed
dolomite (1990)], zinc (1990), and values
indicated by symbol W XX 138,101 XX 120,541 XX 121,285
Total XX 358,864 XX 343,124 XX 400,574
LOUISIANA
Clays metric tons 368,322 1,066 360,154 3,646 384,123 3,589
Gemstones NA 7 NA 27 NA 3,960
Salt thousand metric tons 13,016 120,827 13,240 130,587 12,054 112,334
Sand and gravel:
Construction thousand short tons 14,588 56,375 °13,300 48,900 12,664 48,698
Industrial do. 559 10,003 w w 519 9,267

See footnotes at end of table.
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TABLE 6—Continued

NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

SURVEY METHODS AND STATISTICAL SUMMARY OF NONFUEL MINERALS—1992

1990 1992
Mineral j Vi . Val . Vi
Quantity (ﬂlo:sl::ds) Quantity (thous::ds) Quantity (ﬂlo:sl::ds)
LOUISIANA—Continued
Stone (crushed) thousand short tons 2,100 °$16,800 w w w w
Sulfur (Frasch) thousand metric tons 1,337 w 1,063 w 1,105 w
Combined value of gypsum (crude), lime, stone
[crushed miscellaneous (1991), crushed
miscellaneous and shell (1992)], and values
indicated by symbol W XX 163,313 XX $168,642 XX $131,432
Total XX 368,391 XX 351,802 XX 309,280
MAINE
Gemstones NA w NA 174 NA 108
Sand and gravel (construction)
thousand short tons 7,865 29,349 3,900 *14,800 6,703 26,932
Stone:
Crushed do. 1,700 8,700 1,706 9,899 °1,900 11,400
Dimension short tons w w 73 88 w w
Combined value of cement, clays (common),
peat, and values indicated by symbol W XX 17,235 XX 16,343 XX 17,479
Total XX 55,284 XX 41,304 XX 55,919
MARYLAND
Cement (portland) thousand short tons 1,798 91,172 °1,580 80,580 1,669 84,191
Clays metric tons 338,775 1,712 258,760 °1,141 227,013 980
Gemstones NA 3 NA 3 NA 1
Peat do. 3 w - — — —
Sand and gravel (construction) do. 18,271 104,023 °13,000 72,800 11,988 69,297
Stone:
Crushed do. 30,500 163,900 25,545 188,001 23,800 180,400
Dimension short tons °12,479 r°1,079 12,355 1,067 °11,365 °1,024
Combined value of other industrial minerals and
value indicated by symbol W XX 6,053 XX 4,720 XX 3,473
Total XX 367,942 XX 348,312 XX 339,366
MASSACHUSETTS
Gemstones NA 1 NA 1 NA 1
Sand and gravel:
Construction thousand short tons 13,143 53,461 °10,100 39,400 12,033 48,671
Industrial do. 30 401 30 401 9 151
Stone:
Crushed do. 9,200 54,500 7,131 51,362 10,400 77,200
Dimension short tons ¥ *54,566 r9,684 69,332 11,646 65,836 9,292
Combined value of clays (common), lime, and
peat XX 10,138 XX 8,787 XX 12,086
Total ). 0.4 128,185 XX 111,597 XX 147,401
MICHIGAN
Cement:
Masonry thousand short tons 272 23,880 225 22,440 234 20,381
Portland do. 5,906 263,607 *4,935 222,075 5,509 262,063
Clays metric tons 1,201,542 4,094 2,061,861 8,770 1,264,692 4,345
Gemstones NA 11 NA 10 NA 1
Gypsum (crude) thousand short tons 2,000 11,511 1,721 13,052 1,770 13,889
See footnotes at end of table.
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TABLE 6—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE
1990 1991 1992
Mineral . . ue . ue
Quantity (thovuasl::ds) Quantity (thov:slands) Quantity (ﬂm:l:slands)
MICHIGAN—Continued
Iron ore (usable) thousand metric tons 10,034 w °12,662 w 12,881 w
Lime thousand short tons 622 $30,898 613 $30,959 636 $31,253
Peat do. 280 6,264 249 6,442 199 5,894
Sand and gravel:
Construction do. 51,761 155,559 °44,800 °132,200 47,994 143,107
Industrial do. 2,310 19,285 2,093 18,464 1,897 19,506
Stone (crushed) do. 43,100 °129,000 40,989 129,490 38,600 125,500
Combined value of calcium chloride (natural),
copper, iron oxide pigments (crude),
magnesium compounds, potash, salt, silver,
stone (dimension), and values indicated by
symbol W XX 796,354 XX 919,366 XX 961,038
Total XX 1,440,463 XX 1,503,268 XX 1,586,977
MINNESOTA
Gemstones NA 46 NA 62 NA 686
Iron ore (usable) thousand metric tons 45,139 1,308,920 42,966 1,157,920 42,348 1,180,563
Peat thousand short tons 48 2,972 35 1,910 40 2,764
Sand and gravel (construction) do. 39,616 91,363 224,500 58,800 37,604 98,673
Stone:
Crushed do. 9,100 31,900 8,378 30,624 *10,500 39,500
Dimension short tons ¥ *54,705 r°19,487 45,795 13,962 36,192 11,436
Combined value of clays (common, kaolin),
lime, sand and gravel (industrial), and value
indicated by symbol W XX 27,746 XX 25,607 XX 30,317
Total XX 1,482,434 XX 1,288,885 XX 1,363,939
MISSISSIPPI
Clays® short tons 817,828 16,196 1,172,213 34,382 1,119,568 38,090
Gemstones NA 1 NA 1 NA 1
Sand and gravel (construction)
thousand short tons 12,839 44,682 9,900 33,000 11,467 44,124
Stone (crushed) do. °1,400 °5,500 1,632 6,603 2,500 °10,400
Combined value of cement, clays (ball, fuller’s
earth [1990], kaolin [1990]), and sand and
gravel (industrial) XX 44,799 XX 27,873 XX 27,349
Total XX 111,178 XX 101,859 XX 119,964
MISSOURI
Cement (portland) thousand short tons 4,481 180,090 °4,276 °171,040 4,725 196,073
Clays? metric tons 1,347,558 12,864 2,001,537 11,060 1,195,412 8,327
Copper* do. w w A w 10,766 25,497
Gemstones NA w NA w NA 862
Iron ore (usable) thousand metric tons 1,002 w 224 w 19 w
Lead* metric tons 380,781 386,345 351,995 259,841 300,589 232,602
Sand and gravel:
Construction thousand short tons 9,243 25,097 7,400 20,100 9,024 26,457
Industrial do. w w w w 710 10,931
Silver* metric tons 42 6,434 35 4,483 32 4,084
Stone (crushed) thousand short tons 53,100 190,900 47,938 167,233 °52,200 °187,400
Zinc* metric tons 48,864 80,355 42,506 49,453 44,031 56,670
See footnotes at end of table.
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SURVEY METHODS AND STATISTICAL SUMMARY OF NONFUEL MINERALS—1992

TABLE 6—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE
1990
Mineral . . Value .
Quantity (mz.’sl:;g Quantity (thousands) Quantity (m;,:sl::ds)
MISSOURI—Continued
Combined value of barite, cement (masonry),
clays (fuller’s earth), iron oxide pigments
(crude), lime, sand and gravel (industrial),
stone (dimension), and values indicated by
symbol W XX $223,034 XX $197,141 XX $148,286
Total XX 1,105,119 XX 880,351 XX 897,189
MONTANA
Clays metric tons 229,741 2193 362,635 11,332 235,368 2101
Gemstones NA 3,692 NA 2,796 NA 674
Gold* kilograms 13,012 161,861 113,715 160,197 13,994 155,210
Palladium metal do. 5,930 21,735 6,050 16,923 6,470 18,097
Platinum metal do. 1,810 27,176 1,730 20,635 1,840 21,060
Sand and gravel (construction) )
thousand short tons 5,114 14,319 4,800 °13,700 11,109 31,375
Silver* metric tons 220 34,114 222 28,893 197 24,990
Stone (crushed) thousand short tons 4,000 *15,300 2,107 5,725 2,200 6,200
Talc and pyrophyllite metric tons 430,125 18,883 w w 407,657 16,162
Zinc* do. w A\ w w 20,588 26,498
Combined value of barite, cement, clays
(bentonite [1990, 1992]), copper, iron ore
(usable), lead, lime, molybdenum, peat,
~ phosphate rock, sand and gravel (industrial),
stone (dimension), vermiculite, and values
indicated by symbol W XX 276,021 XX 274,082 XX 238,787
Total XX 573,294 XX 534,283 XX 539,154
NEBRASKA
Clays metric tons 227,292 1,685 198,319 909 182,873 879
Gemstones NA 7 NA 1 NA 645
Lime thousand short tons w w w w 29 1,741
Sand and gravel (construction)
thousand short tons 11,453 30,056 °10,100 27,300 13,206 38,108
Stone (crushed) do. 4,000 21,200 4,861 23,328 °5,900 29,100
Combined value of cement, sand and gravel
(industrial), and values indicated by symbol W XX 37,381 XX 37,854 XX 44,317
Total XX 90,329 XX 89,392 XX 114,790
NEVADA
Barite metric tons 337,000 5,884 374,000 11,933 w w
Clays? do. 34,625 4,098 15,553 3,204 50,517 7,722
Gemstones NA 407 NA 958 NA 661
Gold* kilograms 179,078 2,216,233 180,382 72,106,866 203,165 2,253,305
Lead* metric tons 830 842 w w —_ -
Mercury do. w w 57 202 64 373
Sand and gravel:
Construction thousand short tons 18,377 59,008 20,300 69,000 24,273 93,585
Industrial do. 607 w 546 w 531 w
Silver* metric tons 583 75,783 578 75,050 614 71,724
Stone (crushed) thousand short tons 1,600 *5,000 1,199 6,527 °1,200 °6,700
Zinc* metric tons 7,889 12,973 w w - —
See footnotes at end of table.

21



TABLE 6—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1990 1991 1992

Mineral . Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)

NEVADA—Continued

Combined value of brucite, cement (portland),
clays [fuller’s earth (1990-91), kaolin], copper,
diatomite, fluorspar (1990) , gypsum (crude),
lime, lithium minerals, magnesite,
molybdenum (1990-91), perlite, salt, and '
values indicated by symbol W XX $216,820 XX $155,018 XX $148,181

Total XX 2,597,048 XX 72,428,758 XX 2,588,251
NEW HAMPSHIRE
Gemstones NA 38 NA 31 NA 4
Sand and gravel (construction)
thousand short tons 7,901 26,599 °4,700 16,200 6,436 25,570
Stone:
Crushed do. °600 2,500 1,542 9,148 °1,700 °11,000
Dimension short tons r°16,559 ¥,910 34,803 5,013 37,647 °5,460
Total® XX 36,047 XX 30,392 XX 42,034
NEW JERSEY
Gemstones NA 3 NA 3 NA 1
Peat thousand short tons w 527 w 541 w w
Sand and gravel:
Construction do. 13,862 64,245 °10,300 47,900 16,416 79,993
Industrial do. 1,762 26,190 1,634 23,738 1,518 24,727
Stone (crushed) do. 21,200 131,700 316,680 119,287 ° 317,100 *3126,000

Combined value of clays (common, fire),
greensand marl, stone [crushed sandstone and
other (1991-92)], titanium concentrates [ilmenite
and rutile (1991-92)], zircon concentrates, and

values indicated by symbol W XX 6,805 XX 13,519 XX 9,718
Total XX 229,470 XX 204,988 XX 240,439
NEW MEXICO

Clays? metric tons 27,994 74 27,794 74 32,645 79
Copper* do. 262,815 713,622 252,859 609,454 211,337 500,504
Gemstones NA 225 NA 100 NA 34
Gold* kilograms 888 11,041 w w w w
Lead* metric tons w w 193 142 w w
Perlite do. 454,500 13,181 w w w w
Potash thousand metric tons 1,451 245,571 1,469 250,900 1,436 256,620

Sand and gravel (construction)
thousand short tons 10,311 39,631 9,200 35,900 11,210 46,176
Silver* metric tons 48 7,431 w w w A
Stone (crushed) thousand short tons 2,400 12,800 2,801 13,089 3,000 °14,400

Combined value of cement (portland), clays
(fire), gypsum (crude), helium [Grade-A
(1990-91)], iron ore [includes byproduct
material (1990), usable], mica (scrap),
molybdenum, pumice, salt, stone (dimension),

zinc, and values indicated by symbol W XX 59,445 XX 75,851 XX 53,466
Total XX 1,103,021 XX 985,510 XX 871,279

NEW YORK
Clays metric tons 490,552 2,906 421,003 2,417 414,766 2,412

See foonotes at end of table.
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TABLE 6—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE
1990
Mineral
Quantity (th;/::::ds) Quantity (mzna::ds) Quantity (mz?::ds)
NEW YORK—Continued
Gemstones NA $365 NA $125 NA $170
Peat thousand short tons w w 1 21 w w
Salt thousand metric tons 4,900 162,900 4,534 173,837 4,703 164,729
Sand and gravel (construction)
thousand short tons 29,912 121,780 223,700 95,500 31,458 130,379
Stone:
Crushed do. 39,900 ©207,600 34,871 195,639 36,800 212,700
Dimension short tons 220,981 r°3.918 17,959 3,162 18,217 2,779
Combined value of cement, garnet, (abrasive),
gypsum (crude), lead, sand and gravel
(industrial), silver, talc and pyrophyllite,
wollastonite, zinc, and values indicated by
symbol W XX 273,954 XX 228,142 XX 252,578
Total XX 773,423 XX 698,843 XX 765,747
NORTH CAROLINA
Clays? metric tons 2,179,428 9,356 2,063,875 9,015 2,119,890 9,775
Feldspar do. 418,402 14,460 402,448 13,027 438,624 15,498
Gemstones NA 1,057 NA 785 NA 1,219
Mica (scrap) thousand metric tons 65 3,796 64 3,747 51 2,967
Peat thousand short tons 13 w 21 w w 108
Sand and gravel:
Construction do. 11,289 42,530 9,900 35,000 10,233 42,717
Industrial do. 1,177 15,338 . 1,174 15,565 1,199 17,533
Stone:
Crushed do. °52,900 276,200 346,514 3243,920 ° 348,600 *3262,400
Dimension short tons r 36,163 r%9.758 137,056 10,568 25,369 7,469
Combined value of clays (kaolin), lithium
minerals, olivine, phosphate rock, stone
[crushed volcanic cinder (1991-92)], talc and
pyrophyllite, and values indicated by symbol W XX 213,112 XX 221,711 XX 235,962
Total XX 585,607 XX 553,338 XX 595,648
NORTH DAKOTA
Clays metric tons 50,485 A\ 27,825 w w w
Gemstones NA 10 NA 6 NA 643
Lime thousand short tons 82 4,623 98 5,360 111 4,288
Sand and gravel (construction) do. 7,046 16,111 *5,000 *12,000 8,740 20,609
Stone (crushed) do. °1,000 4,600 11 w 11 w
Combined value of other industrial minerals and
values indicated by symbol W XX 116 XX (&) XX 210
Total XX 25,460 XX 17,366 XX 25,750
OHIO
Cement:
Masonry thousand short tons 124 10,880 °109 *9,591 113 10,260
Portland do. 1,426 72,883 °1,356 %69,156 1,455 77,053
Clays metric tons 2,546,151 13,334 2,204,635 11,015 2,288,245 12,062
Gemstones NA w NA 57 NA 5
Lime thousand short tons 1,884 92,817 1,783 85,976 1,841 96,739
Peat do. 12 182 9 222 A/ w
See footnotes at end of table.
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TABLE 6—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE
1990 1991 1992
Mineral . . Val . Value
Quantity (t.hZuasl::ds) Quantity (t.l'lo:s::ds) Quantity (thousands)
OHIO—Continued
Sand and gravel:
Construction thousand short tons 45,717 *$170,319 42,300 °$160,100 47,260 $177,508
Industrial do. 1,349 24,205 1,294 23,462 1,406 26,445
Stone:
Crushed do. 48,400 190,900 47,310 184,177 ° 348,500 °3194,500
Dimension shorttons  *°%33,976 r32,202 347,031 r32,443 35,059 22,244
Combined value of abrasives, gypsum (crude),
salt, stone [crushed limestone and dolomite
(1991-92), dimension limestone (1990-91)], and
values indicated by symbol W XX 154,938 XX 137,550 XX 145,087
Total XX 732,660 XX 683,749 XX 741,903
OKLAHOMA
Cement (portland) thousand short tons 1,544 60,457 °1,620 °63,180 1,026 39,280
Clays metric tons 631,302 3,156 824,176 °4,178 621,944 3,296
Gemstones " NA w NA w NA 1,863
Gypsum (crude) thousand short tons 2,184 11,154 2,356 12,925 2,603 14,915
Iodine (crude) thousand kilograms 1,973 30,486 1,999 31,389 1,995 20,877
Sand and gravel:
Construction thousand short tons 9,145 21,753 9,000 22,300 9,904 ! 24,204
Industrial do. 1,258 22,984 1,241 20,918 1,071 19,011
Stone:
Crushed?® do. 25,300 89,500 25,678 95,509 27,500 °105,300
Dimension short tons re34267 r*3153 r33,777 3596 °5,182 706
Tripoli metric tons 18,801 155 15,885 141 w w
Combined value of cement (masonry), feldspar,
lime, salt, stone [crushed dolomite (1990-91),
crushed granite (1992), dimension sandstone
(1990-91)], tripoli (1992), and values indicated
by symbol W XX 19,627 XX 24,390 XX 23,144
Total XX 259,425 XX 275,526 XX 252,596
OREGON
Cement (portland) thousand short tons w w 249 18,675 w w
Clays metric tons 223,452 1,390 213,356 1,086 2202,530 2326
Copper* do. — — w w 152 2361
Gemstones NA 1,683 NA 2,758 NA 2,723
Nickel ore" metric tons 330 NA 5,523 NA 6,671 w
Sand and gravel (construction)
thousand short tons 15,785 60,928 *15,600 °62,800 16,488 69,536
Silver* metric tons w w — - ® 1
Stone (crushed)? thousand short tons °18,000 *86,600 20,608 89,322 °16,800 °74,900
Talc and pyrophyllite metric tons 105 10 63 67 64 67
Zinc* do. — - 751 873 — —
Combined value of cement (masonry), clays
[bentonite (1992)], diatomite, emery, gold
(1990, 1992), lime, pumice, silver (1990),
stone [crushed dolomite and quartzite (1990),
crushed slate (1991-92)], and values indicated
by symbol W XX 53,984 XX 22,347 XX 66,256
Total XX 204,595 XX 197,928 XX 214,170
See footnotes at end of table.
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TABLE 6—Continued
NONFUEL MINERAL PRODUCTION' IN THE UNITED STATES, BY STATE

1990 1991 1992
Mineral alu . V. . V.
Quantity (thc‘alusa:ds) Quantity (mo:sl::ds) Quantity (tho:sl::ds)
PENNSYLVANIA
Cement:
Masonry thousand short tons 303 $22,594 253 °$18,975 326 $21,924
Portland do. 5,621 286,185 4,881 248,931 5,529 258,887
Clays metric tons 2840,646 22,900 701,399 22,890 649,257 3,455
Gemstones NA 5 NA 5 NA 1
Lime thousand short tons 1,626 92,557 1,695 95,328 1,660 94,543
Peat do. 18 730 10 207 16 250
Sand and gravel (construction) do. 20,795 97,068 °18,300 °87,800 19,334 94,643
Stone:
Crushed® do. 95,800 502,700 70,334 362,306 71,600 380,200
Dimension short tons 46,788 10,894 41,983 10,459 41,728 10,822
Combined value of clays [fire (1990), kaolin
(1990-91)], mica [scrap (1990-91)], sand and
gravel (industrial), stone [crushed granite
(1990), crushed limestone, dolomite, and
quartzite (1991-92)], and tripoli XX 15,125 XX 17,482 XX 14,655
Total XX 1,030,758 XX 844,383 XX 879,380
RHODE ISLAND
Gemstones NA 2 NA 1 NA 1
Sand and gravel (construction)
thousand short tons 1,969 9,042 °1,300 6,000 2,455 11,964
Stone (crushed) do. ° 121,600 8,800 1,187 7,262 °1,500 9,500
Total® XX 17,844 XX 13,263 XX 21,465
SOUTH CAROLINA
Cement (portland) thousand short tons 2,464 109,644 2,215 °99,675 2,296 93,385
Clays metric tons 2,062,824 44,486 1,709,205 25,662 1,608,338 27,694
Gemstones NA 10 NA 10 NA 641
Gold* kilograms w w w w 6,747 74,832
Sand and gravel: /
Construction thousand short tons 8,664 24,998 - °18,900 6,896 19,923
Industrial do. 844 15,972 822 T 849 17,316
Stone:
Crushed® do. 26,200 135,400 18,216 84,260 17,600 23,800
Dimension short tons 8,929 848 8,829 854 w
Combined value of cement (masonry),
manganiferous ore, mica (scrap), peat, silver,
stone [crushed shell (1990), crushed dolomite
(1991-92)], vermiculite, and values indicated by
symbol W XX 118,475 XX 94,364 XX 29,305
Total XX 449,833 XX 340,073 XX 346,896
SOUTH DAKOTA
Gemstones NA 110 NA w NA 967
Gold* kilograms 17,870 221,157 16,371 191,217 18,681 207,195
Sand and gravel (construction)
thousand short tons 9,676 23,513 8,700 20,800 8,279 22,187

See footnotes at end of table.
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TABLE 6—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE
1990 1991 1992
Mineral . Val .
Quantity (thov:sl::ds) Quantity (ﬂlousl::ds) Quantity (m:,:::ds)
SOUTH DAKOTA—Continued
Silver* metric tons 10 $1,566 7 $944 6 $802
Stone (crushed) thousand short tons 4,800 °16,800 4,824 19,657 4,500 °18,900
Combined value of cement, clays (common),
feldspar, gypsum (crude), iron ore (usable),
lime, mica (scrap), stone (dimension), and
values indicated by symbol W XX 55,897 XX 57,304 XX 50,619
Total XX 319,043 XX 289,922 XX 300,670
TENNESSEE
Clays? metric tons 1,060,662 25,776 828,635 44,572 574,470 24,097
Gemstones NA w NA w NA 23,347
Sand and gravel:
Construction thousand short tons 7,619 23,474 °6,700 21,100 8,478 35,077
Industrial do. w w w w 677 10,665
Stone:
Crushed do. °54,600 268,600 44,088 223,561 46,700 243,800
Dimension short tons * 3,460 £ 292 3,460 260 3,400 320
Combined value of cement, clays [bentonite
(1992), common (1991-92), fuller’s earth
(1990, 1992), kaolin (1991)], copper, lead,
lime, phosphate rock (1990), silver, zinc, and
values indicated by symbol W XX 344,627 XX 258,294 XX 238,498
Total XX 662,769 XX 547,787 XX 575,804
TEXAS
Cement:
Masonry thousand short tons 142 10,106 w w w A\
Portland do. 7,678 296,680 7,498 289,341 7,540 308,749
Clays? metric tons 2,162,095 14,652 2,265,746 13,247 2,237,093 12,610
Gemstones NA w NA w NA 3,834
Gypsum (crude) thousand short tons 1,868 10,166 1,609 9,240 1,790 9,920
Lime do. 1,337 76,181 1,373 69,400 1,474 83,359
Salt thousand metric tons 7,450 75,149 8,106 73,117 7,985 76,125
Sand and gravel: )
Construction thousand short tons 46,083 158,080 °38,800 135,800 45,640 166,362
Industrial do. 1,849 40,880 1,557 27,002 1,511 26,141
Stone (crushed) do. 81,800 285,700 65,813 226,836 71,300 253,100
Sulfur (Frasch) thousand metric tons 2,340 w 2,056 w 1,495 w
Talc and pyrophyllite metric tons 227,138 4,844 212,887 4,561 235,919 5,720
Combined value of clays [ball (1991-92),
bentonite, fuller’s earth, kaolin], helium (crude
and Grade-A), iron ore (usable), magnesium
compounds, magnesium metal, sodium sulfate
(natural), stone (dimension), and values
indicated by symbol W XX 486,092 XX 417,067 XX 357,458
Total XX 1,458,530 XX 1,265,611 XX 1,303,378
UTAH
Beryllium concentrates metric tons 4,548 5 4,339 5 4,826 5
Clays? do. 271,795 1,774 210,382 1,028 242,769 2,714
Gemstones NA 713 NA 489 NA 634
See footnotes at end of table.
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TABLE 6—Continued

NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

SURVEY METHODS AND STATISTICAL SUMMARY OF NONFUEL MINERALS—1992

1990 1991 1992
Mineral Value Value Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
UTAH—Continued
Lime thousand short tons 354 $18,878 325 $18,634 w w
Salt thousand metric tons 1,062 50,436 1,310 29,959 1,367 $44,498
Sand and gravel:
Construction thousand short tons 13,601 44,881 14,400 48,200 17,678 54,819
Industrial do. 2 42 - — — -
Silver* metric tons 147 22,750 w w w w
Stone:
Crushed thousand short tons 4,600 20,200 4,450 18,259 °5,300 22,400
Dimension do. 17,559 1,109 23,079 1,429 — -
Combined value of cement, clays [bentonite,
fuller’s earth (1992)], copper, fluorspar (1990),
gold, gypsum (crude), iron ore (usable),
magnesium compounds, magnesium metal,
mercury (1990, 1992), molybdenum, phosphate
rock, potash, sodium sulfate (natural),
vanadium ore (1990), and values indicated by
symbol W XX 1,174,213 XX 1,067,184 XX 1,222,593
Total XX 1,335,001 XX 1,185,187 XX 1,347,663
VERMONT
Asbestos metric tons w w w w 4,575 1,686
Gemstones NA 10 NA 5 NA 1
Sand and gravel (construction) :
thousand short tons 3,675 11,948 3,000 9,900 3,474 11,291
Stone:
Crushed do. 3,700 35,000 2,685 12,666 2,500 12,200
Dimension short tons ¥ °106,265 33,522 92,658 31,013 125,000 34,639
Combined value of other industrial minerals XX 6,046 XX 6,236 XX (&)
Total XX 86,526 XX 59,820 XX 59,817
VIRGINIA
Clays® metric tons 882,383 3,741 723,495 3,248 753,504 3,367
Gemstones NA 34 NA 70 NA w
Lime thousand short tons 846 39,784 825 39,612 842 40,271
Sand and gravel (construction) do. 13,096 48,950 9,700 °36,900 9,545 37,336
Stone:
Crushed do. 59,400 320,000 48,861 260,966 47,500 261,300
Dimension short tons w w 11,046 3,061 w w
Combined value of aplite® (1990-91), cement,
clays [bentonite (1992), fuller’s earth],
feldspar,® gypsum (crude), iron oxide pigments
(crude), kyanite, sand and gravel (industrial),
talc and pyrophyllite, vermiculite, and values
indicated by symbol W XX 94,057 XX 84,188 XX 119,589
Total XX 506,566 XX 428,045 XX 461,863
WASHINGTON ’
Clays metric tons 158,257 1,357 . 263,374 2,633 306,267 21,889
Gemstones NA 281 NA 85 NA 379
Gold* kilograms 9,620 119,671 9,954 116,260 8,802 97,619
See footnotes at end of table.
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TABLE 6—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE
1990 1991 1992
Mineral . Value . . Value
Quantity (thousands) Quantity (thov:sl::ds) Quantity (thousands)
WASHINGTON—Continued
Sand and gravel (construction)
thousand short tons 40,032 $132,921 40,200 $140,700 40,933 $140,994
Stone (crushed) do. °12,700 °41,900 13,126 59,588 °13,500 63,200
Combined value of cement, clays [fire (1992)],
diatomite, gypsum [crude (1990-91)], lead
(1991-92), lime, magnesium metal, olivine,
peat, sand and gravel (industrial), silver, stone
(dimension), zinc (1991-92), and values
indicated by symbol W XX 176,929 XX 163,395 XX 164,958
Total XX 473,059 XX 482,661 XX 469,039
WEST VIRGINIA
Clays metric tons 164,257 384 134,262 322 79,573 221
Gemstones NA 1 NA 2 NA 1
Sand and gravel (construction)
thousand short tons 2,456 12,040 3,100 14,300 1,385 5,730
Stone (crushed) do. ° 212,000 ° 245,200 10,255 50,505 °11,400 57,800
Combined value of cement, lime, peat, salt, sand
and gravel (industrial), stone [crushed granite
(1990)], and values indicated by symbol W XX 75,803 XX 51,802 XX 47,846
Total XX 133,428 XX 116,931 XX 111,598
WISCONSIN
Gemstones NA w NA 542 NA 5
Lime thousand short tons 461 - 24,608 536 23,225 521 26,579
Peat do. 12 256 9 227 62 553
Sand and gravel: .
Construction do. 29,553 73,676 29,600 *77,500 29,118 77,066
Industrial do. w w w w 1,374 24,639
Stone:
Crushed do. 26,600 91,000 323,676 380,475 ° 325,500 ° 389,300
Dimension shorttons  *°357,525 re37.191 * 360,890 36,221 36,166 °4,227
Combined value of other industrial minerals and
values indicated by symbol W XX 18,727 XX 27,534 XX *
Total XX 215,458 XX 215,724 XX 222,369
WYOMING
Cement (portland) thousand short tons w w w w 483 30,182
Clays? metric tons 2,523,573 76,082 2,496,361 81,573 2,534,550 83,094
Gemstones NA 151 NA 61 NA 12
Lime thousand short tons A w 37 2,729 w w
Sand and gravel (construction) do. 4,329 14,446 3,500 °11,900 3,147 11,438
Stone (crushed) do. 2,200 °14,000 2,946 12,645 4,500 °19,900
Combined value of cement (masonry), clay
(common), gypsum (crude), helium (Grade-A),
soda ash, and values indicated by symbol W XX 806,169 XX 820,268 XX 806,131
Total XX 910,848 XX 929,176 XX 950,757
See footnotes at end of table.
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TABLE 6—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1990 1991 1992
Mineral . Value . Value . Value
QY ghousands) ™Y housands) Quantty (thousands)
UNDISTRIBUTED

Delaware, Hawaii, New Hampshire, North

Dakota (1991), Rhode Island, Vermont

(1991-92), Wisconsin (1991-92), and

undistributed (1991) XX $5,938 XX $13,870 XX $25,797

*Estimated. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined value” figure. XX Not applicable.

Production as measured by mine shipments, sales, or marketable production (including consumption by producers).

2Excludes certain clays; kind and value included with "Combined value” figure.

3Excludes certain stones; kind and value included with "Combined value” figure.

“Recoverable content of ores, etc.

5Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles.

SLess than 1/2 unit.

"Revised data withheld to avoid disclosing company proprietary data; included with "Combined value” data.

*partial total, excludes values that must be concealed to avoid disclosing company proprietary data. Values excluded from partial total included with "Undistributed States.”
?Excludes salt in brines; value included with "Combined value” figure.

“Value excluded to avoid disclosing company proprietary data.

'The Riddle nickel smelter uses lateritic ore mined on Nickel Mountain, lateritic ore imported from New Caledonia, and small tonnages of recycled Ni-bearing catalysts. In 1989,
the Glenbrook Nickel Co. purchased the idled mining and smelting complex and restarted the operation. Since then, production of ferronickel on a contained Ni basis has been as
follows: 1990—3,701 metric tons (mt) valued at $32.8 million; 1991—7,065 mt valued at $57.6 million; and 1992—8,962 mt valued at $62.7 million.

2Excludes traprock.
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TABLE 7
NONFUEL MINERAL PRODUCTION'! IN THE COMMONWEALTH OF PUERTO RICO
AND ISLANDS ADMINISTERED BY THE UNITED STATES

1990 1991 1992
M Quantity (thl'ﬂl’ﬁds) Quantity (thov::::ds) Quantity (mm’.fds)
PUERTO RICO
Cement (portland) thousand short tons 1,486 $122,027 °1,382 °$110,560 1,431 $119,643
Clays metric tons w w 145,483 355 w 527
Lime thousand short tons 29 3,483 30 4,440 30 3,717
Sand and gravel (industrial) do. 55 825 55 825 w w
Stone (crushed) do. NA NA 8,828 49,839 NA NA
Total XX 2126,335 XX 166,019 XX 2123,887
ADMINISTERED ISLANDS
American Samoa: Stone (crushed) thousand short tons — — 69 756 — —
Guam: Stone (crushed) do. — — 2,201 18,038 — —
Total XX — XX 18,794 XX —
‘Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; not included in "Total.” XX Not applicable.
'Production as d by mine ship sales, or marketable production (including consumption by producers).

Total does not include value of items withheld.
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TABLE 8

U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS

1992
Mineral
Quantity (th::lasl::ds) Quantity (th::lasl::ds)
METALS
Aluminum:
Aluminum oxide (alumina, includes hydroxide [calcined equivalent])
thousand metric tons 1,351 $412,109 1,143 $306,513
Crude and semicrude metric tons 1,762,287 3,356,065 1,452,695 2,680,202
Manufactures do. 62,181 201,005 1,475 231,190
Scrap (remelt ingot, used beverage containers, other waste and scrap) do. 460,820 541,702 295,239 299,598
Speciality compounds (aluminum sulfate, aluminum oxide abrasives, and various
fluorine-based compounds) do. 39,200 45,630 NA NA
Aantimony:
Metal, alloys, waste and scrap do. 694 1,138 947 1,619
Oxide (antimony content) do. 3,752 7,404 4,817 10,443
Arsenic metal do. 233 528 94 783
Bauxite (dried and calcined) thousand metric tons 44 9,148 NA NA
Beryllium (alloys, wrought or unwrought, and waste and scrap) kilograms 33,122 2,690 41,109 5,277
Bismuth (metal, alloys, waste and scrap) do. 74,597 641 90,320 577
Cadmium (alloys, dross, flue dust, metal, residues, and scrap) metric tons 158 218 178 244
Chromium:
Chemicals do. 23,237 30,514 22,820 29,325
Chromite ore and concentrate do. 8,759 2,041 7,042 1,602
Metal and alloys do. 11,073 16,398 11,122 14,909
Pigments do. 1,969 7,423 2,554 10,413
Cobalt:
Metal (unwrought, powders, waste and scrap, and mattes and other intermediate
products of metallurgy) do. 543 13,963 485 20,180
Metal (wrought and cobalt articles) do. 323 13,400 405 13,200
Ores and concentrates do. 9 231 6 83
Oxides and hydroxides do. 1,102 10,623 999 11,797
Other forms (acetates and chlorides) do. 822 5,866 897 1,729
Columbium:
Ferrocolumbium thousand kilograms 741 6,952 902 8,254
Ores and concentrates do. 8 55 — —
Copper:
Scrap (alloyed and unalloyed) metric tons 306,593 446,363 246,636 281,882
Semimanufactures [bare wire (includes wire rod), bars, cable (stranded), foil,
hydroxides, oxides, pipes, plates, sheets, tubing, and wire (stranded)] do. 77,438 306,873 108,734 400,522
Sulfate do. 827 2,361 1,049 NA
Unmanufactured (anodes, ash, blister, ore, concentrate, matte, precipitates, and
refined) do. 548,356 1,033,971 472,571 791,697
Gold:
Bullion (refined) kilograms 174,377 2,038,850 256,845 2,877,377
Doré and precipitates do. 45,536 486,266 51,008 518,661
Ores and concentrates do. 10 98 30 221
Waste and scrap do. 64,204 653,748 60,968 548,873
Indium do. NA NA NA NA
Iron ore [usable, agglomerates, byproduct ore, concentrates, and direct-shipping ore,
(less than 5% manganese)] thousand metric tons 4,045 156,242 5,055 186,864

See footnotes at end of table.
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TABLE 8—Continued
U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS

1991 1992
Mineral . . Value
Quantity (thzxa:::ds) Quantity i1 susands)
METALS—Continued
Iron and steel:
Direct-reduced iron thousand metric tons 22 $33,845 NA NA
Ferroalloys not elsewhere listed:
Ferrophosphorous metric tons 2,872 1,822 2,142 $1,470
Ferrozirconium do. 95 138 88 130
Ferroalloys (n.e.c.) do. 2,800 4,112 2,217 3,497
Pig iron thousand metric tons 15 1,700 NA NA
Products:
Cast (granules-shot, grinding balls, grit, fittings, pipe, rolls, and other) do. 165 338,944 201 403,831
Fabricated do. 645 1,742,491 609 1,938,148
Steel mill do. 5,757 3,671,704 3,890 3,032,072
Scrap:
Borings, bundles, heavy melting, iron, shredded, shovelings, stainless,
turnings, and other steel do. 9,345 1,232,845 9,262 1,099,802
Ships, boats, and other vessels for scrapping do. 114 8,158 92 7,622
Used rails for rerolling and other uses (contains used plus new rails) do 48 12,422 22 5,998
Lead:
Ash and residues (lead content) metric tons 11,828 4,106 2,141 1,031
Ore and concentrate (lead content) do. 87,953 25,159 72,323 22,202
Scrap do. 93,262 26,574 63,212 15,165
Unwrought metal and alloys (lead content) do. 94,428 69,982 64,340 44,624
Wrought metal and alloys (lead content) do. 7,615 20,614 5,251 19,637
Magnesium:
Alloys do. 3,233 10,132 1,473 5,365
Metal do. 42,859 119,848 35,824 96,221
Powder, sheets, tubing, ribbons, wire, and other forms do. 8,149 18,046 12,158 24,367
Waste and scrap do. 919 2,304 2,496 5,907
Manganese:
Ferromanganese (all grades) do. 14,573 15,414 13,404 12,996
Metal (including alloys, waste, and scrap) do. 5272 12,658 5,005 11,946
Ore and concentrates do. 66,292 8,523 13,086 2,295
Silicomanganese do. 2,873 2,802 9,171 6,500
Mercury do. 786 3,144 977 2,760
Molybdenum (molybdenum content):
Ferromolybdenum do. 225 3,058 319 4,403
Ore and concentrates do. 33,424 113,714 33,438 125,405
Oxides and hydroxides do. 1,571 9,678 556 2,889
Molybdates (all) do. 740 3,965 1,030 4,976
Powder do. 230 4,907 350 5,811
Unwrought do. 88 1,204 74 640
Wire do. 360 12,057 355 14,972
Wrought do. 110 5,570 144 5,772
Nickel (nickel content):
Alloyed [bars, foil, ingot (unwrought), pipes, profiles, rods, sheets, strip, tubes,
wire, and other articles] do. 16,058 227,384 15,184 208,105

See footnotes at end of table.
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TABLE 8—Continued
U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS
1991 1992
Mineral
Quantity (th:;asl::ds) Quantity (chlas]::ds)
METALS—Continued
Nickel (nickel content)—Continued:
Unwrought:
Primary [briquets, cathodes, chemicals (catalysts and salts), ferronickel, flakes,
oxide (metallurgical grade), pellets, powder, and shot] metric tons 9,104 $91,359 8,560 $84,175
Secondary [scrap (stainless steel and waste)] do. 27,798 243,405 25,307 187,797
Wrought (bars, foil, pipes, profiles, rods, sheets, strips, tubes, and wire) do. 354 5,756 447 7,955
Platinum-group metals (concentrates, iridium, ores, osmium, palladium, platinum,
rhodium, ruthenium, and waste and scrap) kilograms 39,624 461,588 57,829 382,016
Rare-earth metals (rare-earth oxide content):
Cerium compounds do. 1,368,535 8,195 1,935,021 10,089
Compounds (inorganic and organic) do. 1,793,092 20,954 1,306,463 12,771
Ferrocerium and pyrophoric alloys do 2,113,169 9,343 2,737,342 15,842
Metals (includes scandium and yttrium) do. 59,035 2,683 36,452 1,098
Ores and concentrates metric tons 459 NA NA NA
Selenium (metal, waste and scrap, selenium content) kilograms 210,495 1,939 174,788 1,658
Silicon:
Ferrosilicon metric tons 50,393 43,008 55,996 45,825
Metal do. 8,246 112,323 8,531 93,813
Silver:
Bullion (refined) kilograms 187,475 115,224 910,587 125,531
Doré and precipitates do. 53,127 8,486 88,894 16,104
Ores and concentrates do. 299 49 8,505 1,503
Waste and scrap do. 840,228 124,015 745,221 110,381
Tantalum:
Ores and concentrates (includes synthetic) thousand kilograms 11 248 19 50
Unwrought (alloys, metal, powders, and waste and scrap) do. 208 27,646 131 24,329
Wrought do. 71 26,580 66 22,668
Thorium:
Compounds kilograms 2,649 154 93 12
Ore and monazite concentrate do. — — 5,000 11
Tin:
Ingots and pigs metric tons 970 5,455 1,888 8,957
Tin scrap and other tin bearing material (except tinplate scrap, includes bars, rods,
profiles, wire, powders, flakes, tubes, and pipes) do. 121,359 85,708 127,191 89,298
Tinplate and terneplate ) do. 150,187 89,677 272,549 162,302
Titanium:
Metal:
Scrap do. 4,568 10,706 2,770 7,201
Sponge do. 418 2,604 178 1,102
Other unwrought (billet, blooms and sheet bars, ingots, etc.) do. 3,845 47,833 2,640 43,372
Wrought (bars, rods, etc.) do. 3,300 113,060 2,431 111,027
Ores and concentrates do. 26,912 10,167 34,665 10,566
Pigments (dioxides and oxides) do. 211,854 352,912 270,422 420,372
Tungsten (tungsten content):
Ammonium paratungstate do. 770 4,114 470 3,354
Carbide powder do. 839 18,880 715 18,098
Metal and alloy powder do. 689 13,947 316 8,380
See footnotes at end of table.
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TABLE 8—Continued
U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS
1991 1992
Mineral
Quantity (tthasl::ds) Quantity (mxsl::ds)
METALS—Continued
Tungsten—Continued:
Miscellaneous tungsten-bearing materials [(ferrotungsten and ferrosilicon tungsten,
unwrought, wire (metal and alloy), wrought, other compounds (other tungstates),
and other metal)] metric tons 822 $40,037 684 $28,332
Ore and concentrate do. 21 165 38 284
Vanadium:
Aluminum-vanadium master alloy kilograms 170,392 4,344 545,198 9,564
Compounds [(pentoxide (anhydride), and other (excludes vanadates), vanadium
content)] do. 1,810,150 10,957 1,138,653 4,921
Ferrovanadium do. 178,027 2,454 325,656 3,727
Zinc:
Blocks, pigs, anodes, etc. (unwrought and unwrought alloys) metric tons 5,477 8,680 NA NA
Compounds (chloride, lithopone, oxide, sulfate, sulfide, and compounds n.s.p.f.) do. 16,312 51,102 16,081 59,593
Dust and flakes do. 5,737 8,247 NA NA
Ore and concentrates do. r381,818 220,927 387,918 239,343
Waste and scrap (zinc content) do. 96,314 61,706 NA NA
Wrought zinc and zinc alloys (angles, bars, pipes, plates, rods, strips, etc.) do. 16,536 22,466 NA NA
Zirconium:
Ore and concentrates do. 31,333 20,607 27,853 14,323
Unwrought and waste and scrap do. 238 5,785 389 13,070
Metal totals' XX 720,095,000 XX 18,797,000
INDUSTRIAL MINERALS
Abrasive materials (includes reexports):
Natural XX 158,518 XX 177,542
Manufactured XX 161,433 XX 205,732
Asbestos (includes reexports):
Manufactured XX 116,015 XX 134,102
Unmanufactured metric tons 25,636 7,424 24,860 6,724
Barite: Natural barium sulfate do. 43,296 3,304 12,469 1,806
Boron:
Boric acid thousand metric tons 47 35,457 80 53,652
Sodium borates do. 554 205,722 489 159,492
Bromine:
Compounds (contained bromine) thousand kilograms 14,555 21,280 16,946 26,445
Elemental do. 2,563 7,665 5,320 5,542
Calcium chloride metric tons 30,568 8,030 38,365 8,808
Cement: Hydraulic and clinker thousand metric tons 633 45,774 747 48,720
Clays:
Ball do. 58 2,924 49 3,120
Bentonite do. 660 63,571 591 53,652
Fire do. 119 19,000 228 23,537
Fuller’s earth do. 27 4,440 27 4,022
Kaolin do. 2,855 430,287 3,000 490,869
Other (includes chamotte or dinas earth, activated clays and earths, and artificially
activated clays) do. 197 69,952 262 88,278
Diatomite do. 152 45,187 163 50,704
Feldspar metric tons 8,425 1,334 17,700 2,212
Fluorspar do. 73,943 16,424 13,646 1,983
See footnotes at end of table.
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TABLE 8—Continued
U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS

1991 1992
Mineral
Quantity (th::.lasl::ds) Quantity (thzuasl::ds)
INDUSTRIAL MINERALS—Continued
Gemstones (includes reexports):
Diamonds (excludes industrial diamond) carats 3,710,416 *$1,521,600 3,950,390 $1,449,500
Graphite:
Artifical (includes artifical, and colloidal or semicolloidal)® metric tons 37,662 29,876 34,487 32,689
Natural (amorphous, crystalline flake, lump or chip, and natural n.e.c.) do. 19,374 11,345 20,217 12,244
Gypsum:
Boards thousand short tons 105 36,943 151 39,177
Crude do. 74 3,720 108 3,946
Plasters do. 96 19,872 151 22,303
Other do. XX 25,077 XX 31,557
Helium (Grade-A) million cubic meters 27 36,504 31 72,108
Iodine:
Crude/resublimed thousand kilograms 1,213 15,751 1,625 15,139
Potassium iodide do. 105 398 182 402
Iron oxide pigments:
Pigment grade metric tons 20,606 33,816 21,117 32,173
Other grade do. 164,084 109,463 172,162 115,935
Lime short tons 51,688 6,058 64,500 7,540
Lithium compounds:
Carbonate kilograms 9,564,674 31,273 8,225,957 27,008
Hydroxide do. 3,078,922 12,998 2,911,116 13,183
Metal do. 57,373 NA 62,232 NA
Magnesium:
Calcined dolomite metric tons 16,702 3,349 19,584 3,314
Caustic-calcined magnesia do. 3,640 2,289 5,262 2,404
Compounds (chlorides, hydroxide and peroxide, and sulfates) do. 8,913 8,022 9,586 8,253
Dead-burned and fused magnesia do. 66,292 25,038 56,758 22,257
Magnesite (crude) do. 7,961 5,567 5,926 4,214
Other magnesia do. 25,149 13,985 19,075 11,540
Mica:
Scrap and flake:
Powder do. 3,420 1,717 3,954 2,054
Waste do. 874 331 475 204
Sheet:
Unworked do. 205 309 170 307
Worked do. 411 7,454 436 7,180
Nitrogen compounds (major):
Anhydrous ammonia thousand metric tons 705 NA 431 NA
Fertilizer materials do. 13,768 NA 12,205 NA
Industrial chemicals do. 135 110,131 142 120,731
Peat thousand short tons 14 NA 24 NA
Perlite (crude) metric tons 29,030 852 29,000 °825
Phosphorus:
Diammonium and monoammonium phosphates thousand metric tons 10,508 1,847,926 9,161 NA
Elemental phosphorous metric tons 17,018 30,421 17,880 32,784
Phosphate rock:
Ground thousand metric tons 219 13,078 288 NA

See footnotes at end of table.
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TABLE 8—Continued
U.S. EXPORTS OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS

1991 1992
Mineral . \'% . Value
Quantity (thoua:::ds) Quantity (tho:lsands)
INDUSTRIAL MINERALS—Continued
Phosphorus—Continued:
Phosphate rock—Continued:
Unground thousand metric tons 5,530 $246,755 3,689 NA
Phosphoric acid do. 440 76,342 602 NA
Superphosphates do. 911 120,809 1,114 NA
Potash:
Potassium chloride, all grades metric tons 730,600 NA 708,500 NA
Potassium magnesium sulfate do. 306,400 NA 292,600 NA
Potassium nitrate do. 16,000 NA 18,600 NA
Potassium sulfate do. 203,300 NA 309,800 NA
Pumice and pumicite thousand metric tons 13 290 NA NA
Quartz crystal:
Cultured thousand kilograms 53 2,620 15 $1,278
Natural do. NA NA NA NA
Salt thousand metric tons 1,777 29,875 992 32,193
Sand and gravel:
Construction:
Gravel do. 635 6,043 550 5,364
Sand do. 398 1,301 870 12,599
Industrial do. 1,485 106,606 1,337 90,403
Sodium compounds:
Soda ash do. 2,734 409,088 2,955 433,606
Sodium sulfate do. 103 11,495 155 11,403
Stone:
Crushed metric tons 2,190,672 33,003 3,656,800 43,400
Dimension thousand short tons NA 64,947 NA 54,904
Strontium compounds (precipitated carbonate, oxide, hydroxide, and peroxide) kilograms 1,800,221 1,765 1,186,259 2,193
Sulfur:
Elemental thousand metric tons 1,196 119,713 966 69,662
Sulfuric acid (100% H,SO,) metric tons 148,872 11,806 139,456 11,822
Talc (excludes talcum in packages, face, and compact) thousand metric tons 178 30,050 175 30,070
Vermiculite do. °10 NA 8 NA
Industrial minerals totals' XX 6,661,000 XX 4,437,000
Total! XX 126,756,000 XX 23,234,000
"Revised. NA Not available. XX Not applicabl
'Rounded.

*Artificial graphite includes large amounts of materials made from petroleum coke.
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TABLE 9

U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS
AND PRODUCTS, EXCLUDING MINERAL FUELS

1991 1992
Mineral Quantity ( ﬂaz:sl:;ds) Quantity ¢ d::;.sl:: ds)
METALS
Aluminum:
Aluminum oxide (alumina) thousand metric tons 4,592 $1,102,008 4,701 $886,613
Crude and semicrude metric tons 1,489,600 2,268,296 1,724,624 2,462,070
Manufactures do. 43,287 142,973 47,204 147,566
Scrap (remelt ingot, used beverage containers, and other waste
and scrap) do. 208,384 219,558 265,306 267,372
Antimony:
Metal do. 13,502 23,841 15,100 26,077
Ore and concentrate (antimony content) do. 3,381 5,250 1,923 3,710
Oxides (antimony content) do. 11,950 18,941 14,181 22,619
Arsenic:
Acid do. 374 427 40 34
Metal do. 1,008 2,899 740 2,550
Sulfides do. () 31 (%) 31
Trioxide do. 27,142 14,320 30,671 16,342
Bauxite:
Calcined thousand metric tons 298 21,620 346 23,289
Crude and dried do. 11,871 NA 10,939 NA
Beryllium:
Beryl metric tons 288 394 61 NA
Metal and compounds kilograms 118,343 822 108,392 1,237
Bismuth metals and alloys do. 1,411,394 7,876 1,620,534 7,681
Cadmium metal metric tons 2,039 7,928 1,958 3,842
Chromium:
Chemicals do. 11,987 21,143 9,948 20,278
Chromite ore do. 212,139 14,963 219,474 15,299
Ferrochromium (all grades) do. 400,536 231,659 410,798 235,140
Metals and alloys [metal (waste and scrap and other), and
ferrochromium-silicon) do. 11,066 47,238 14,830 44,027
Pigments and preparations based chromium do. 4,939 13,453 6,943 15,308
Cobalt:
Metal (alloys, articles, matte, wrought, and waste and scrap) do. 574 13,019 805 19,200
Metal (unwrought, excluding alloys and waste and scrap) do. 6,375 157,711 5,274 246,393
Oxide and hydroxides do. 583 12,941 431 18,651
Other forms (acetates, carbonates, chlorides, and sulfates) do. 448 73,481 629 1,779
Columbium:
Ferrocolumbium thousand kilograms 3,282 27,415 3,767 31,075
Ores and concentrates do. 2,515 8,445 2,428 8,764
Oxide do. 603 10,210 792 13,473
Unwrought (alloys, metals, and powders) do. 1 103 1 101
Copper:
Scrap (alloyed and unalloyed) metric tons 125,928 216,305 168,750 284,144
Semimanufactures [bare wire (includes wire rod), bars, cable (stranded),
foil, hydroxides, oxides, pipes, plates, tubing, sheets, and wire (stranded)]
do. 69,467 294,825 67,507 275,504
Sulfate do. 10,309 NA 8,290 NA
See footnotes at end of table.
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TABLE 9—Continued
U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS
AND PRODUCTS, EXCLUDING MINERAL FUELS
1991 1992
Mineral . Value . Value
Quantity (thousands) Quantity (thousands)
METALS—Continued
Copper—Continued:
Unmanufactured (anode, ash, blister, concentrates, matte, ore, precipitates, .
and refined, copper content) kilograms 413,276 $907,438 457,233 $923,815
Gallium (unwrought, waste and scrap) do. 11,271 3,829 8,479 3,126
Germanium materials do. 26,834 11,999 13,229 4,871
Gold:
Bullion (refined) do. 147,491 1,721,576 141,251 1,568,186
Doré and precipitates do. 5,597 66,735 17,092 175,542
Ore and concentrates do. 992 10,874 351 3,877
Waste and scrap do. 24,668 126,264 15,649 66,376
Hafnium (unwrought, and waste and scrap) metric tons 3 489 2 431
Indium (unwrought, and waste and scrap) kilograms 36,288 7,867 54,417 10,824
Iron ore:
Pellets thousand metric tons 9,317 338,493 8,880 314,372
Usable [agglomerates, byproduct ore, concentrates, and direct-shipping ore,
(less than 5% manganese)] do. 13,335 436,777 12,504 395,791
Iron and steel:
Direct-reduced iron do. 423 97,897 NA NA
Ferroalloys not elsewhere listed:
Ferrophosphorus metric tons 6,713 1,835 7,492 1,920
Ferrotitanium and ferrosilicon-titanium do. 1,166 3,819 1,357 3,202
Ferrozirconium do. 288 483 1 2
Ferroalloys (n.e.c.) do. 16,485 24,749 16,518 23,830
Pig iron do. 434,318 75,261 496,547 196,428
Products:
Cast thousand metric tons 187 195,644 191 196,428
Fabricated do. 1,709 2,705,856 1,762 2,887,517
Steel mill do. 14,375 9,060,231 15,490 7,892,621
Scrap:
Iron and steel do. 1,073 142,552 1,316 147,616
Ships, boats, and other vessels for scrapping do. 2 60 O 31
Used rails for rerolling and other uses do. 93 16,173 78 15,583
Stainless steel (bars, pipe, plate, semifinished, shapes, sheet, strip, tube,
wire and wire rods) metric tons 340,015 NA 400,077 NA
Lead:
Base bullion (lead content) do. 419 283 218 94
Miscellaneous products (lead content) do. 1,154 4,133 NA NA
Ore and concentrates (lead content) do. 12,437 4,466 5,310 3,422
Pigments and compounds do. 23,946 29,967 30,239 36,197
Pigs and bars (lead content) do. 116,473 69,351 190,723 106,433
Scrap (reclaimed, includes ash and residues, lead content) do. 117 28 236 65
Wrought (all forms, including wire and powders, gross weight) do. 5,962 8,460 7,094 10,548
Magnesium:
Alloys (magnesium content) do. 4,596 15,903 3,839 14,545
Metal do. 21,758 52,186 4,244 11,030
See footnotes at end of table.
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TABLE 9—Continued
U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS
AND PRODUCTS, EXCLUDING MINERAL FUELS

SURVEY METHODS AND STATISTICAL SUMMARY OF NONFUEL MINERALS—1992

1991 1992
Mineral
Quantity (mz::::ds) Quantity (mc‘xsl::ds)
METALS—Continued
Magnesium—Continued:
Powder, sheets, tubing, ribbons, wire, and other forms
(magnesium content) metric tons 1,359 $4,866 1,336 $4,281
Waste and scrap do. 4,150 4,653 2,425 2,821
Manganese:
Chemicals (manganese dioxide and potassium permanganate) do. 120,990 30,724 22,193 33,024
Metal do. 15,791 24,509 13,952 21,991
Ore and concentrates (manganese content) do. 234,511 80,664 240,800 59,934
Ferromanganese (all grades, manganese content) do. 500,946 378,324 476,940 333,631
Silicomanganese (manganese content) do. 169,784 130,677 169,047 118,464
Mercury (metal, mercury-bearing waste and scrap) do. 56 301 92 403
Molybdenum (molybdenum content):
Ferromolybdenum do. 953 7,304 1,096 6,974
Molybdates (all) do. 77 172 86 763
Ore and concentrates do. 161 882 831 4,081
Oxides and hydroxides (gross weight) do. 948 5,013 1,032 3,928
Powder do. 27 788 52 1,784
Unwrought do. 45 1,703 46 1,437
Wire (gross weight) do. 2 211 1 177
Wrought (gross weight) do. 53 3,275 46 3,004
Other (inorganic compounds, orange, waste and scrap, and other,
gross weight) do. 1,186 6,237 1,029 4,476
Nickel (nickel content):
Alloyed (bars, foil, ingot [unwrought], pipes, profiles, rods, sheets, strips,
tubes, wires, and other articles) do. 7,794 119,466 5,944 72,517
Unwrought:
Primary (briquets, cathodes, chemicals [catalysts and salts],
ferronickel, flakes, oxide [metallurgical grade], pellets, powder and
shot) do. 132,446 1,123,536 118,760 871,086
Secondary (scrap [stainless steel and waste]) do. 6,212 58,638 9,506 47,791
Wrought (bars, foil, pipes, profiles, rods, sheets, strips, tubes, and wire) do. 1,131 16,880 951 15,319
Platinum-group metals (iridium, ores, osmium, palladium, platinum, rhodium,
ruthenium, ores, and waste and scrap) kilograms 125,661 1,742,866 132,006 1,483,680
Rare-earth metals (rare-earth oxide content):
Cerium compounds (includes chlorides, hydroxides, nitrates, oxides,
oxilate, and sulfates) do. 544,962 4,913 808,688 8,034
Compounds (includes hydroxides, nitrates, oxides, and others, except
chlorides) do. 3,693,163 34,079 4,148,289 34,711
Chloride mixtures (except cerium chloride) do. 3,377,242 8,890 1,583,402 7,692
Ferrocerium and other pyrophoric alloy do. 92,997 1,424 105,630 1,613
Oxide mixtures (except cerium oxides) do. 892,277 13,138 294,971 14,853
Rare-earth metals (whether intermixed or alloyed) do. 225,820 3,329 280,593 3,101
Rhenium:
Ammonium perrhenate do. 3,513 2,815 5,694 2,833
Metal do. 10,847 13,316 6,385 7,522
Selenium: (selenium content)
Selenium dioxide do. 10,252 208 9,484 196
See footnotes at end of table.
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TABLE 9—Continued
U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS
AND PRODUCTS, EXCLUDING MINERAL FUELS
1991 1992
Mineral
Quantity (mz:::;ds) Quantity (mz:sl::ds)
METALS—Continued
Selenium—Continued: (selenium content)
Unwrought, and waste and scrap kilograms 333,289 $7,815 361,043 $6,776
Silicon:
Ferrosilicon metric tons 183,214 93,455 247,601 113,911
Metal do. 43,386 100,373 32,716 92,734
Silver: ‘
Bullion (refined) kilograms 2,525,134 338,514 2,661,622 340,898
Doré and precipitates do. 151,836 25,740 528,715 102,118
Ore and concentrates do. 21,422 3,659 25,352 3,885
Waste and scrap do. 1,452,501 153,299 1,774,085 54,492
Tantalum:
Ores and concentrates (includes synthetic) thousand kilograms 1,000 20,609 1,367 35,600
Unwrought (alloys, metal, powders, and waste and scrap) do. 137 11,462 103 5,757
Wrought do. 2 765 2 768
Tellurium (unwrought, and waste and scrap) kilograms 29,255 3,073 48,384 3,700
Thallium (unwrought waste and scrap) do. 1,013 184 NA NA
Thorium:
Compounds do. 42,609 1,270 13,505 526
Ore metal (excludes monazite) do. 205,100 31 186,803 36
Tin:
Compounds metric tons 340 2,698 510 3,883
Concentrates (tin content) do. 1 6 — —
Dross, skimmings, residues, scrap, tin alloys, n.s.p.f. do. 5,855 33,132 NA NA
Metal (unwrought) do. 29,102 161,725 27,314 163,023
Miscellaneous tin and tin manufactures (alloys [n.s.p.f.], dross, flitters, foil,
metallics, powder, residues, scrap, skimmings, and manufactures
[n.s.p.f.]) do. XX 35,648 XX 60,208
Tinplate and terneplate do. 284,783 195,659 295,321 200,534
Tinplate scrap do. 10,109 2,240 28,500 7,070
Titanium:
Concentrates:
Ilmenite do. 213,886 24,071 294,585 20,414
Rutile (natural and synthetic) do. 240,120 121,631 317,399 129,758
Titaniferous iron ore do. 27,012 1,593 32,381 1,564
Titanium slag do. 408,302 105,792 537,118 155,943
Metal:
Ingots and billets do. 24 1,095 241 2,062
Powder do. 34 697 50 886
Unwrought do. 612 5,451 684 5,363
Waste and scrap do. 2,666 8,503 6,257 19,436
Wrought (bars, castings, foil, pipes, plates, profiles, rods, sheet, strip,
tubes, wire, and other) do. 914 24,014 456 12,830
Other (includes bars, blooms, sheet, slabs, and other unwrought) do. 141 1,561 78 491
Pigments (dioxides and oxides) do. 166,094 285,290 169,260 284,843
Tungsten (tungsten content):
Ammonium tungstate do. 842 6,756 378 2,647
See footnotes at end of table.
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TABLE 9—Continued

U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS
AND PRODUCTS, EXCLUDING MINERAL FUELS

SURVEY METHODS AND STATISTICAL SUMMARY OF NONFUEL MINERALS—1992

1992
Mineral . Value . Value
Quantity i susands) Quantity 4} usands)
METALS—Continued
Tungsten (fungsten content)—Continued:
Ferrotungsten metric tons 525 $3,128 414 $2,194
Miscellaneous tungsten-bearing materials [carbide, chlorides, oxides,
unwrought, tungstates (calcium and sodium), waste and scrap, wrought,
and other tungsten-bearing material] do. 6,246 71,114 3,375 50,152
Ore and concentrates do. 7,837 43,269 2,477 16,265
Vanadium:
Ferrovanadium (vanadium content) kilograms 419,573 5,367 592,490 7,038
Pentoxide (anhydride, vanadium content) do. 132,904 943 205,956 1,364
Vanadium-bearing materials [ash, residues, slag, other (includes spent
catalyst), pentoxide content] do. 1,574,007 4,853 1,495,199 3,500
Zinc: .
Blocks, pigs, slabs metric tons 549,137 619,880 NA NA
Compounds (chloride, lithopone, oxide, sulfate, sulfide, and compounds
n.s.p.f) do. 48,106 53,265 49,072 59,594
Dross, ashes, and fume (zinc content) do. 6,483 4,658 - NA ~NA
Dust, powder, flakes g do. 15,424 26,169 NA NA
Ore and concentrates (zinc content) do. 45,419 22,110 NA NA
Sheets, plates, strips, and other forms do. 539 877 NA NA
Waste and scrap do. 31,596 14,185 NA NA
Oxide do. 38,215 43,712 NA NA
Other (anodes, manufactures, and unwrought alloys) do. XX 22,765 XX NA
Zirconium:
Ore and concentrates do. 35,706 13,772 37,439 6,906
Unwrought and waste and scrap do. 197 1,347 115 821
Metal totals® XX 27,605,000 XX 25,273,000
INDUSTRIAL MINERALS
Abrasive materials (natural and artificial) XX 450,880 XX 482,134
Asbestos (unmanufactured) metric tons 34,765 8,900 31,602 7,210
Barite:
Barium chemicals do. 29,382 22,551 32,173 24,322
Crude and ground do. 887,205 41,304 353,665 17,324
Witherite do. 18 8 NA NA
Boron (contained boric oxide):
Borax thousand metric tons 10 3,260 16 5,328
Boric acid do. 5 3,784 6 4,337
Colemanite do. 18 4,389 30 8,408
Ulexite do. 16 4,060 4 10,306
Bromine:
Compounds (contained bromine) thousand kilograms 23,727 41,952 14,646 32,559
Elemental do. 142 91 851 522
Calcium:
Metal kilograms 821,457 5,238 815,264 4,452
Chloride (crude) metric tons 124,094 18,610 128,253 17,653
Other compounds do. 84,130 40,843 69,818 32,825
Cement: Hydraulic and clinker thousand metric tons 7,893 402,577 6,168 297,174
See footnotes at end of table.
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TABLE 9—Continued

U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS
AND PRODUCTS, EXCLUDING MINERAL FUELS

42

1991 1992
Mineral . Vi . Value
' Quantity (thoua:::ds) Quantity 1 ousands)
INDUSTRIAL MINERALS—Continued
Clays:
Kaolin (China clay) thousand metric tons 3,373 $1,607 4,221 $2,122
Fire do. 425 80 8,089 937
Fuller’s earth and decolorizing earths do. 82 47 160 31
Bentonite do. 2,224 1,272 2,527 1,257
Ball and common blue clay do. 699 230 753 262
Other (chamotte or dina’s earth, artifically activated clay and activated
earth) do. 28,467 9,952 25,553 10,926
Diatomite metric tons 436 162 182 128
Feldspar do. 17,876 1,124 12,965 923
Fluorspar:
Aluminum fluoride do. 33,326 33,424 32,274 29,268
Cryolite do. 3,359 3,448 4,067 3,897
Fluorspar do. 437,081 53,483 407,169 42,502
Hydrofluoric acid do. 82,388 89,085 67,135 67,051
Gemstones: .
Coral and similar materials (unworked) thousand carats 2,554 6,741 2,787 6,115
Diamonds ' do. 8,482 3,992,023 9,352 4,143,629
Emeralds (cut but unset) do. 3,939 165,508 2,956 213,497
Pearls (natural, cultured, and imitation) NA 23,949 NA 25,919
Rubies and sapphires (cut but unset) thousand carats 5,880 152,484 7,246 152,886
Other precious or semiprecious stones NA 294,297 NA 297,388
Graphite:
Natural [amorphous, crystalline flake, lump or chippy dust, and
other natural (crude and refined)] metric tons 33,544 21,662 49,744 25,538
Electrodes (electric furnace) do. 26,871 45,635 27,388 43,740
Gypsum:
Boards thousand short tons 88 7,842 106 8,803
Crude do. 7,633 52,070 7,915 52,972
Plasters do. 11 258 7 660
Other do. XX 27,971 XX 33,600
Iodine:
Crude thousand kilograms 3,503 35,516 3,652 32,911
Potassium iodide do. 52 502 93 891
Iron oxide pigments:
Natural metric tons 3,288 1,624 3,428 1,382
Synthetic do. 31,437 37,736 41,648 48,487
Kyanite (andalucite) do. 5,140 933 6,380 1,126
Lime:
Hydrated short tons 52,248 3,841 45,059 3,661
Quicklime do. 121,678 7,227 167,461 11,322
Lithium:
Carbonate kilograms 3,109,834 7,419 4,052,048 10,617
Hydroxide do. 20,375 128 36,430 294
Magnesium compounds:
Calcined dolomite metric tons 27,852 3,371 23,904 3,244
See footnotes at end of table.
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TABLE 9—Continued
U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS
AND PRODUCTS, EXCLUDING MINERAL FUELS
1991 1992
Mineral . Value . Value
Quantity i ousands) Quantity i ousands)
INDUSTRIAL MINERALS—Continued
Magnesium compounds—Continued:
Caustic-calcined magnesia metric tons 107,848 $15,891 83,051 $12,309
Compounds (chlorides, hydroxide, peroxide, and sulfates) do. 34,384 9,921 28,475 5,817
Dead-burned and fused magnesia do. 146,528 30,209 210,415 37,928
Magnesite (crude) do. 1,956 713 3,407 623
Other magnesia do. 4,109 7,712 3,284 6,160
Mica:
Scrap and flake:
Powder do. 9,725 5,219 11,568 7,479
Waste do. 3,630 996 3,786 974
Sheet:
Unworked - do. 1,422 1,608 2,054 2,011
Worked : do. 918 6,835 1,407 9,011
Nepheline syenite (crushed and ground) do. 289,000 13,069 335,000 14,749
Nitrogen compounds: ’
Anhydrous ammonia thousand metric tons 3,336 392,463 3,271 365,826
Fertilizer materials do. 6,495 822,102 6,505 818,978
Industrial chemicals * do. 58 59,444 49 47,321
Peat moss (poultry and fertilizer grade) ' do. 573,200 96,132 638,670 110,749
Perlite (crude) metric tons *54,431 1,597 65,000 *1,900
Phosphate rock and phosphate materials thousand metric tons 574 50,620 1,560 74,582
Potash: )
Potassium chloride metric tons 6,745,000 528,500 6,336,000 549,100
Potassium nitrate ' do. 22,300 6,000 39,100 11,300
Potassium sodium nitrate mixtures do. 39,100 5,000 36,900 5,600
Potassium sulfate do. 55,700 10,100 67,700 11,800
Pumice:
Crude or unmanufactured do. 115,458 10,047 254,112 10,464
Wholly or partially manufactured do. 2,850 1,382 2,676 1,605
Quartz crystal (lacas) thousand kilograms NA NA NA NA
Salt thousand metric tons 6,188 87,380 5,394 87,714
Sand and gravel:
Construction do. 1,329 16,638 1,311 15,463
Industrial do. 83 932 164 2,454
Sodium compounds:
Soda ash do. 134 21,299 g/ 12,772
Sodium sulfate do. 157 13,807 158 13,444
Stone:
Crushed and calcium carbonate fines thousand metric tons 5,200 38,600 7,000 60,700
Dimension NA 474,914 NA 403,922
Strontium:
Celestite (strontium sulfate) metric tons 33,204 2,577 44,810 3,026
Compounds (carbonate and nitrate) kilograms 16,629,319 10,803 22,370,558 13,877
See footnotes at end of table.
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TABLE 9—Continued

U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS
AND PRODUCTS, EXCLUDING MINERAL FUELS

1991

1992

Mineral

Value

Quantity (thousands)

. Value
Quantity (thousands)

INDUSTRIAL MINERALS—Continued
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Sulfur:
Elemental thousand metric tons 3,020 $241,749 2,725 $129,894
Sulfuric acid (100% H,SO,) metric tons 1,845,255 57,727 1,985,414 68,496
Talc (unmanufactured) do. 66,791 11,925 79,560 . 12,408
Vermiculite thousand metric tons 38 NA °40 NA
Industrial minerals totals® XX 9,185,000 XX 9,153,000
Total? XX 36,790,000 XX 34,426,000
"Revised. NA Not available. XX Not applicable. :
Less than 1/2 unit.
2Rounded.
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TABLE 10

COMPARISON OF WORLD AND U.S. PRODUCTION OF SELECTED NONFUEL MINERAL COMMODITIES

(Metric tons unless otherwise specified)

1991 1992
Mineral World u.s. U.S. percent World u.s. U.S. percent
produc- produc- of world produc- produc- of world
tion* ! tion production tion! tion production
METALS, MINE BASIS

Antimony? 80,379 w NA 75,659 w NA
Arsenic trioxide 43,638 —_ —_ 47,600 —_ -
Bauxite® thousand tons 108,157 w NA 103,625 w NA
Beryl 6,611 44,399 67 7,002 44,826 69
Bismuth 3,225 w NA 2,998 w NA
Chromite thousand tons 13,445 - —_ 10,896 —_ -
Cobalt? 26,803 - - 21,924 - -
Columbium-tantalum concentrate (gross weight) 38,358 - — 35,193 — -
Copper® thousand tons 9,187 1,631 18 9,290 1,761 19
Gold? kilograms 2,148,743 296,805 14 2,247,840 329,124 15
Iron ore (gross weight) thousand tons 956,224 56,596 6 929,754 55,593 6
Lead® do. 3,276 477 15 3,242 408 13
Manganese ore (gross weight) do. 21,213 - - 19,929 - -
Mercury 3,213 58 2 3,014 64 2
Molybdenum? 117,732 53,364 45 111,667 49,725 45
Nickel? 948,796 45,523 1 921,929 46,671 1
Platinum-group metals kilograms 288,338 7,780 3 280,889 8,310 3
Silver? 15,692 1,855 12 15,345 1,804 12
Tin? 202,723 w NA 179,466 w NA
Titanium concentrates (gross weight):

Ilmenite (including leucoxene) thousand tons 3,411 w NA 3,581 w NA

Rutile do. 458 w NA 442 w NA
Tungsten® 41,880 w NA 30,755 w NA
Vanadium? 28,477 w NA 19,700 w NA
Zinc? thousand tons 7,170 547 8 7,137 552 8

METALS, SMELTER BASIS
Aluminum do. 19,528 4,121 21 19,219 4,042 21
Cadmium 20,221 1,676 8 18,750 1,620 9
Cobalt 24,243 - - 19,991 - -
Copper (primary and secondary)® thousand tons 9,217 1,487 16 9,496 1,742 18
Iron, pig do. 525,579 44,533 8 518,566 47,767 9
Lead (primary and secondary)® do. 5,480 1,229 22 5,426 1,193 22
Magnesium (primary) 339,596 131,288 39 303,619 136,947 45
Nickel” 894,282 7,065 1 852,952 8,962 1
Selenium® kilograms 1,631,118 259,522 16 1,723,854 242,797 14
Steel, raw thousand tons 736,007 79,738 11 721,315 84,322 12
Tellurium® kilograms 83,582 w NA 90,800 w NA
Tin® 205,948 w NA 198,023 w NA
Zinc (primary and secondary) thousand tons 7,175 376 5 6,354 400 6
INDUSTRIAL MINERALS
Asbestos do. 3,533 20 1 3,121 v16 1
Barite do. 5,685 10448 8 5,436 1316 6
Boron minerals do. 2,965 91,240 42 2,608 101 009 39
Bromine 380,023 ¥170,000 45 378,800  1°171,000 45
Cement, hydraulic" thousand tons 1,190,275 66,753 6 1,231,627 71,426 6
See footnotes at end of table.
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TABLE 10—Continued
COMPARISON OF WORLD AND U.S. PRODUCTION OF SELECTED NONFUEL MINERAL COMMODITIES

(Metric tons unless otherwise specified)

1991 1992
Mineral World u.s. U.S. percent World u.s. U.S. percent
produc- produc- of world produc- produc- of world
tion™ ! tion production tion' tion production
INDUSTRIAL MINERALS—Continued

Clays:

Bentonite® thousand tons 9,008 3,432 38 8,524 3,354 39

Fuller’s earth® do. 3,953 102,740 69 3,624 192,413 67

Kaolin® do. 23,891 19,575 40 21,502 108,064 38
Diamond, natural thousand carats 105,855 - —_ 107,771 — —_
Diatomite thousand tons 1,626 610 38 1,581 595 38
Feldspar do. 5,544 580 10 5,771 725 13
Fluorspar do. 4,077 ° 458 1 3,846 © 451 1
Graphite, natural 596,036 - — 567,390 — -
Gypsum thousand tons 97,792 14,021 14 97,791 14,759 15
Iodine, crude 17,537 1,999 11 16,930 1,995 12
Lime!! thousand tons 132,215 1015,694 12 128,730 1016,227 13
Magnesite, crude do. 11,166 w NA 11,129 w NA
Mica (including scrap and flake) 210,488 102,830 49 186,046 85,338 46
Nitrogen: N content of ammonia thousand tons 93,995 12,801 14 92,532 13,404 14
Peat®® do. 165,243 632 4 147,950 599 4
Perlite 1,510,784 514,036 34 1,396,665 511,768 37
Phosphate rock (gross weight) thousand tons 149,665 48,096 32 143,753 46,965 33
Potash (K,O equivalent) do. 15,323 1,749 11 22,172 1,705 8
Pumice® do. 11,603 19401 3 11,142 10481 4
Salt"! do. 192,281 35,943 19 184,854 34,829 19
Sand, industrial (silica) do. 112,102 23,223 21 106,308 24,464 23
Sodium compounds, n.e.s. (natural and manufactured):

Soda ash do. 31,053 9,005 29 31,067 9,379 30

Sulfate do. 4,611 696 15 4,297 609 14
Strontium® 193,752 — — 217,100 — —
Sulfur, all forms thousand tons 55,041 10,820 20 52,409 10,663 20
Talc and pyrophyllite* do. 9,001 1,037 12 8,864 997 11
Vermiculite 534,693 * 10180,000 34 474,649 190,000 40

“Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data.

'The world production totals on
2Content of ore and concentrate.

dities for which U.S. data are withheld

ey

Tude U.S. p

. theref

, percent of world production cannot be reported.

3U.S. figures represent dried bauxite equivalent of crude ore; to the extent possible, individual country figures that are included in the world total are also on the dried bauxite
basis, but for some countries available data are insufficent to permit this adjustment.

“Shipments.

SPrimary and secondary anode and blister copp
‘Includes bullion.

, including ¢l

refined copp

"Refined nickel plus nickel content of ferronickel, nickel oxide, and other nickel salts.
*World total does not include estimates for output in the former U.S.S.R. or China.
*Includes tin content of alloys made directly from ore.

%Quantity sold or used by producers.
""Data for the United States include Puerto Rico.
2World total does not include an

for output in China.

Data for the United States exclude proprietary amounts of fuel peat.
“Data for the United States exclude proprietary pyrophyllite production.
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FIGURE 1
A TYPICAL SURVEY FORM

Form 6-1066-M O.MB.No. 1032-0006.

Fer. {(6-91) Approval Expires: 12/31/93
INDIVIDUAL COMPANY
DATA-PROPRIETARY

Unless authorization is granted in the

UNITED STATES section above the signature, the data

DEPARTMENT OF THE INTERIOR furnished in this report will be treated
BUREAU OF MINES in confidence by the Department of

the iInterior, except that they may be
WASHMOZ‘” disclosed to Federal defense agencies,
or to the Congress upon official request

IRON ORE (Usable ore) for appropriate purposes.

FACSIMILE NUMBER
1-800-543-0661

!
 I—

(Please correct if name or address has changed.)

Public reporting burden for this collection of information is estimated to average 30 MINUTES per response, including the time for reviewing instructions,
searching data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding
this burden estimate or any other aspect of this collection of information, i 'l ionc for r g this burden tc: Bureau of Mines, Branch of
Statistics and Methods Development, Washington D.C. 20241; and Office of Information and Regulatory Affairs, Office of Management and Budget,
Washington D.C. 20503.

Please complete and return this form in the enclosed envelope by the 15th of the month foliowing the report period.
Additionai forms are available upon request.

In compieting this form, reasonable estimates may be used wherever exact figures are not available. Use zero (D) when appropriate.
DO NOT REPORT DECIMALS OR FRACTIONS.

“Coliection of non-fuel minerals information is authorized by Public Law 96-479 and the Defense Production Act. This information
is used to support executive policy decisions pertaining to emergency preparedness and defense and analyses for minerals legislation
and industrial trends. The Bureau relies on your voluntary and timely response to assure that its information is complete and accurate.”

SECTION 1. Mine or group covered by this report.
Name State County

SECTION 2. Stocks, producti and ship ts of usable ore for the report month.
Report only ore products as shipped to consumer, such as direct—shipping ore. concentrates, or agglomerates.

Report ores produced in the United States only; do not include imports.

| Weight unit | Physical inventory ! Beginning i | Ending
Usable ore lMark {X) one| Adjustment only ' stocks : Production } Shipments stocks
m 3i i @) : () : (6) (7
i ] |
i | !
Iron ore | !
(Containing less | ; : i
than 5% Mn, natural) .| 201 l ;

SECTION 3. Please indicate any mines opened or closed by your company during the month.

Remarks:

Name of person to be contacted regarding this report Tel. area code 'Nn‘ ]Exx.
Address No. Street City State Zip
May tabulations be published which could indirectly reveal the data reported above? T3(1) Yes T71(2) No
Signsture ' Title Date
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THE MINERAL INDUSTRY OF ALABAMA

This chapter has been prepared under a Memorandum of Understanding between the U.S. Bureau of Mines, U.S.
Department of the Interior, and the Geological Survey of Alabama for collecting information on all nonfuel minerals.

By Doss H. White, Jr.,! and Lewis S. Dean®

Alabama’s mineral value increased
from the $539.9 million reported in 1991
to $542.7 million in 1992. The higher
value was due primarily to a $7.1 million
increase in lime sales and a $13.8 million
rise in crushed stone production. This
$20.9 million increase offset declines in
the value of bauxite, cement, clays, salt,
and construction sand and gravel. Talc
output and value data were not reported
to the U.S. Bureau of Mines (USBM) in
1992.

Alabama ranked 19th among the 50
States in mineral value and accounted for
1.7% of the Nation’s total mineral sales
in 1992. The State ranked fifth in the
value of mineral output among the nine

southern States.

TRENDS AND
DEVELOPMENTS

The State’s gross State product (GSP),
which fell 0.33% in real output in 1991,
rebounded slightly, showing an 0.82%
gain in 1992.3 Despite the modest gain in
GSP, during the third quarter Alabama
ranked third in economic strength among
all southern States. These gains were
reflected in a very slight 0.005 % increase
in mineral sales over the 1991 level.

The two sectors of the State’s
economy that suffered the most during

TABLE 1

NONFUEL MINERAL PRODUCTION IN ALABAMA!

the 1990-91 recession were construction
and manufacturing. The former was a
major user of mineral raw materials
mined instate, while the latter was a
smaller, but important, consumer of raw
mineral commodities. In 1992,
approximately 80 % of Alabama’s mineral
value was derived from sales of those
mineral commodities used by the
construction industry: cement, clays,
sand and gravel, and crushed stone.
Alabama is an important steel
producer, and the Port of Mobile reigned
as the leading steel exporter in the United
States over the past 4 years. A trend in
increased iron ore imports through the
Port of Mobile’s bulk materials handling

ALABAMA—1992

Production as measured by mine shipmenis, sales, or marketable production (including
2Excludes certain clays; kind and value included with "Combined value® data.
3Excludes certain stones; kind and value included with "Combined value” data.

1990 1991 - 1992
Mineral
Quantity (m(::‘sl::ds) Quantity (ch:sl::ds) Quantity (thovuasl::ds)
Cement:
Masonry thousand short tons 262 $15,462 238 °$14,042 w w
Portland do. 3,585 165,344 3,937 °181,102 4,102 $180,763
Clays? metric tons 2,049,776 27,747 2,124,380 22,103 2,380,981 20,914
Lime thousand short tons 1,526 70,816 1,510 75,506 1,603 82,619
Sand and gravel:
Construction do. 13,886 49,842 12,700 45,700 12,294 42,038
Industrial do. 878 9,075 531 6,133 667 6,768
Stone:
Crushed® do. 36,100 202,400 27,145 161,843 28,600 °175,600
Dimension short tons w w 9,552 2,449 w w
Combined value of bauxite, clays
(bentonite, kaolin), gemstones, salt, stone
[crushed dolomite and granite (1991-92),
crushed granite (1990)], talc and
pyrophyllite (1990-91), and values
indicated by symbol W XX 18,742 XX 31,037 XX 34,012
Total XX 559,428 XX 539,915 XX 542,714
“Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; values included with "Combined value® data. XX Not applicable.

q
d )
)

i byl'

ey
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plant has developed. Since 1989, fine
ore imports have experienced an annual
decline from 2 million gross tons to
297,000 gross tons in 1992. Conversely,
iron ore pellet imports have increased
from 112,000 gross tons in 1989 to 2.2
million gross tons in 1992.

Other mineral cargoes shipped
regularly through the bulk plant included
coal, coke, copper concentrates, gypsum,
ilmenite, manganese, potash, pumice,
rutile, and talc.*  The plant can
load/unload vessels up to 63,504 metric
tons or 70,000 short tons, unloading them
at 907 metric tons (1,000 short tons) per
hour.’

During 1991, the first full-maintenance
dredging of the Mobile ship channel was
begun to maintain federally mandated
depths. The Federal project depth in the
channel is 13.7 meters (45 feet) from the
sea buoy to McDuffie Terminal and 12.3
meters (40 feet) in the inner harbor area.®
The project was completed in 1992.

Capital investments in the mineral and
mineral-related field totaled $123.5
million, including both fuel and nonfuel
sectors. Included were (1) industrial
minerals, $2.6 million; (2)
cement/concrete, $12.1 million; (3) oil
and gas, $34.5 million; and (4) primary
metals, $74.3 million.’

Both industrial minerals and metals
were in the news during 1992. In the
industrial minerals sector, ACME/Borden
of Westchester, IL, began operation of a
resin-coated sand manufacturing plant in
Birmingham. The sand is the primary
core-making median in metal casting.
Georgia Marble Co. announced plans for
the construction of a calcium carbonate
bagging plant at its Gantts Quarry
complex, and National Cement Co. of
Alabama Inc. announced plans to use
coke and tire-derived fuel in their cement
kiln.

In the metals sector, Birmingham Steel
Corp. began operation of its new
continuous caster. The caster increased
the plant’s steelmaking capacity to
approximately 362,800 metric tons
(400,000 short tons) per year.
Tuscaloosa Steel Corp. broke ground for
a $7.5 million expansion that will expand
the capacity of the existing strip mill plate

50

facility by 33%. The State’s only
secondary lead smelter terminated
operations because of money and
environmental problems.

EMPLOYMENT

Mining employment, both nonfuel and
fuel, increased from an annual average of
11,100 in 1991 to 12,300 in 1992. The
annual average employment in the
nonfuel mineral sector in 1991 totaled
4,700; employment increased to 5,100 in
1992. The blast furnace and basic steel
products sections of the primary metals
sector decreased by about 100 employees
from 8,200 in 1991 to 8,100 in 1992.

The State’s construction industry
continued as a major customer for the
State’s cement, sand and gravel, and
crushed stone producers. Employment in
the construction sector increased from
75,500 in 1991 to 78,600 in 1992,
reflecting the State’s partial recovery
from the early 1990’s recession.®

ENVIRONMENTAL ISSUES

USX Corp. began work on a 1.4-
hectare (3.5-acre) artificial wetland
project in the Birmingham area of west
Jefferson County. The project treated
acid drainage from a former coal mine
operated by the company and ground
water runoff from a raw materials storage
site at the USX Fairfield Works. USX
flooded the wetlands site and planted a
variety of wild grasses, bulrushes, and
cattails to serve as filters for chemicals
and organic waste and to trap iron
minerals.  The mine drainage was
pumped through a limestone-lined trench
into three shallow wetland sites and
through another limestone-lined trench
before discharging into a creek.’

Chemical Waste Management, a
subsidiary of Waste Management,
operated one of the Nation’s largest
commercial hazardous waste landfillsnear
Emelle, about 88.5 kilometers (55 miles)
southwest of Tuscaloosa. The company
offered to handle all solid waste generated
in Mississippi for the next 20 years.
Mississippi officials were considering the
proposal along with plans to build instate

incinerators and landfills."

In May, a bentonite producer was
fined $7,500 for violating air pollution
control rules. The violations occurred at
the company’s drying and blending
facility near Sandy Ridge.

Three Interstate Lead Co. officials
were indicted by a Jefferson County
grand jury on criminal charges of
violating the Hazardous Waste Act. The
principal charge was "dumping hazardous
waters.” The company, which operated
in the Birmingham area for about 25
years, closed in March while attempting
to reorganize wunder chapter 11
bankruptcy protection. The U.S.
Environmental Protection Agency (EPA)
completed a cleanup at the plant site.!!
EPA shipped approximately 4,539 metric
tons (5,000 short tons) of lead-
contaminated slag from the Leeds site to
a hazardous waste landfill at Emelle and
continued operations of a wastewater
treatment center at the smelter to ensure
that runoff was contained on-site.’> The
Alabama Department of Environmental
Management estimated that it could cost
between $101 and $116 million to bring
the plant site into compliance with all
environmental regulations and court
orders. These figures cover the
excavation and transporting of all soil in
the plant site to the hazardous waste
dump at Emelle; such a drastic task was
not deemed necessary.

An attempt by Holnam Inc., a Mobile
area cement company, to obtain the
necessary permits to burn hazardous
waste created an environmental
controversy. An environmental group,
People Opposing Pollution, was formed
to block Holnam’s plant south of Mobile
from burning industrial waste for fuel in
the cement making process. A second
cement firm, Lehigh Portland Cement
Co., Jefferson County, sought State
permission to burn tires to supplement
kiln fuel. The Leeds Environmental
Advisory Board opposed burning tires for
fuel. The company, by burning tires,
would cut coal consumption by 20% to
22%.1
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LEGISLATION AND
GOVERNMENT PROGRAMS

In January, the Governors of Alabama,
Florida, and Georgia signed an agreement
that established a partnership to study
interstate water issues. Georgia had
earlier announced plans to divert water
from the Chattahoochee and Coosa Rivers
to serve the burgeoning Atlanta market.
This would have affected waterflow in
Alabama and Florida. Alabama sued to
halt the action, fearing harm to industry
and recreation. Reduced waterflow could
have affected eastern Alabama’s mineral
industry.

The Geological Survey of Alabama,
Tuscaloosa, continued and completed
several studies related to the State’s
mineral resources. Reports were
published on the mineral resources of the
Valley and Ridge province that give
physical and chemical properties, uses,
and mining histories of the various
geologic units. Other studies related to
the mineral industry included published
reports on zeolite minerals in the Eocene
Tallahatta Formation, silica resources of
quartzites in the Alabama Piedmont,
structural analysis and geology (scale
1:24,000) of the Hollins line fault in
Cleburne County, and mineral resource
reports for Lowndes and Marshall
Counties. The proceedings volume of the
Second Southeastern Section of the
Geological Society of America
symposium on industrial minerals of the
southeastern United States was published
by the Geological Survey of Alabama
summarizing industrial programs,
exploration, research, mining,
production, and economics in 11 States.

The Alabama State Lands Division
(SLD), an agency in the Department of
Conservation and Natural Resources
(DCNR), has the responsibility to manage
State-owned lands. This includes
overseeing mineral production, oil and
gas exploration and development, and
sand and gravel and coal mining. The
DCNR 1992 fiscal year report noted that
during the 1990-91 fiscal year the SLD
land management program generated
more than $24 million. In addition, the
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cumulative efforts by the SLD related to
offshore natural gas development since
1981 netted the State general fund in
excess of $88 million in interest during
the 1991-92 fiscal year.™

The U.S. Bureau of Mines operated
the Tuscaloosa Research Center (TURC)
on the University of Alabama campus.
Research by Bureau scientists and
engineers encompassed the areas of
mineral recovery, environmental
enhancement, and ceramic materials.
Domestic minerals were utilized in
innovative techniques to prepare advanced
ceramics. Other ceramics were evaluated
for structural applications in heat
exchanges, molten metal containment,
and severe corrosive chemical and
minerals processing environments.
Mineral recovery studies included the use
of advanced computer techniques in
simulation, modeling, and control of
mineral processing operations. Studies
were under way to improve the selectivity
of flocculation and flotation reagents for
fine slurry minerals. Environmental
studies examined the migration of metals
and nonmetals through phosphogypsum
wastes, evaluated the degradation of
cyanide in gold wastes, and developed a
technique for the stabilization of
concentrated processing wastes. TURC
personnel published 48 research papers
and presented 50 papers on research
results at regional and national scientific
and engineering meetings.

The U.S. Department of Energy
designated the University of Alabama
Maetal Casting Technology Center as one
of two National Metal Casting Research
Institutes.  The center will receive
approximately $919,000 from a
cooperative agreement contract to conduct
research with practical applications for
the U.S. foundry industry. The
University of Northern Iowa was also
awarded a research grant.'s

FUELS

Alabama’s coal production fell 6.8%
in fiscal year 1992; production totaled
23,225,148 metric tons (25,609,866 short
tons), down from the 24,924,678 metric
tons (27,480,351 short tons) produced in

1991. Coke output in 1992 increased
5.8% from 2,121,000 metric tons
(2,338,000 short tons) in 1991 to
2,245,300 metric tons (2,475,000 short
tons) in 1992.!¢ The value of coal mined
in 1992 was estimated at almost $1.1
billion."

In midyear, Birmingham-based Jim
Walter Resources Inc., the State’s largest
coal company, permanently laid off 720
employees, 25% of its work force.
Company officials cited falling coal
prices, increased operating costs, and
foreign and domestic competition as
reasons for the reduction. Jim Walters
operates one underground mine in
Jefferson County and three in Tuscaloosa
County.'®

Pittsburgh & Midway Coal Mining
Co. began feasibility studies for an
underground mine to recover its 50-
million-metric-ton (55-million-short-ton)
reserve on the Yellow Creek reserve
block in Tuscaloosa County. The
reserves are located 366 to 396 meters
(1,200 to 1,300 feet) below the land
surface in the Blue Creek and Mary Lee
coalbeds.”

Drummond Coal Co. Inc.’s reclaimed
Morris North and Morris South Mines
were recognized by the U.S. Office of
Surface Mining Reclamation and
Enforcement as 1 of the 10 best land
reclamation sites in 1992. As part of the
reclamation, the company and Jefferson
County successfully experimented with
composting municipal sludge to
regenerate soil.?

Drummond began work on a 3.6-
million-metric-ton  (4-million-short-ton)
Shoal Creek underground mine. The
mine will produce from 12,546 hectares
(31,000 acres) in Tuscaloosa, Jefferson,
and Walker Counties. The Shoal Creek
Mine will produce from the low-sulfur
Blue Creek and Mary Lee coalbeds and
will employ about 400 miners when it
reaches full production in 1995.%

The State continued as a leader in oil,
condensate, and gas production. The
value of oil and condensate production,
based on the average price per barrel,
was, respectively, $186 million and $193
million. Natural gas value, based on the
average value per 1,000 cubic feet, was
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$348 million.

Monroe County in southwestern
Alabama was the site of a new petroleum
field. The initial production well in the
newly designated Frisco City Field
flowed 275 barrels per day and 7.2
million cubic meters (256 million cubic
feet) of natural gas.2

By the end of the first quarter, Shell
Offshore Inc. had five natural gas wells
operating in its Fairway Field in Mobile
Bay. Two wells began producing in
December 1991. When all five were in
operation, production was projected at
about 5.7 million cubic meters (200
million cubic feet) per day. The project
was projected to add almost $50 million
per year in royalties and severance taxes
to the State treasury.?

Gateway Pipeline Co. began
transporting natural gas from Mobil’s
onshore plant near Mobile to United
Pipeline’s main line 40 kilometers (25
miles) north of Mobile.?

REVIEW BY NONFUEL
MINERAL COMMODITIES

Industrial Minerals

In 1992, 254 companies were involved
in mineral production throughout the State.
The following mineral commodities were
mined or, in the case of cement,
manufactured during the year.

Cement.—For the second consecutive
year, cement was the leading mineral
commodity produced in Alabama,
accounting for 35% of the State’s mineral
value. Alabama’s portland cement
industry ranked sixth in both output and
value. among the 37 portland cement-
producing States. In masonry cement
production, Alabama ranked sixth in
tonnage and seventh in value among the
36 masonry cement-producing States.

The State’s portland cement industry
reported production at 3.7 million metric
tons (4.1 million short tons) valued at
$180.7 million. Although production
increased 200,000 metric tons (220,460
short tons), value declined $339,000
below the previous year’s sales.
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Masonry cement output and value
declined from that reported in 1991.

The Alabama portland cement industry
operated five plants using the dry cement
manufacturing process in Demopolis,
Leeds, Mobile, and Montevallo. Three
plants in Greystone, Roberta, and
Theodore produced masonry cement.

Two of the State’s cement firms were
considering alternate fuels to supplement
traditional kiln fuel. Lehigh Portland
Cement Co., Leeds, sought State and
local permits to burn shredded automobile
tires, and Holnam Inc., Mobile, was
considering the use of liquid industrial
waste to supplement coal normally used
in clinker manufacture. Both plans met
with opposition from local environmental
groups. National Cement Co., Ragland,
burned tires in a 30-day test. The Air
Division of the State Department of
Environmental Management did not detect
any air pollution problem with the
National Cement test burn.

Clays.—Alabama ranked third behind
Georgia and Wyoming among the 44
clay-producing States in the tonnage of
clays mined. Value-wise, the State
ranked 10th. Sixty-four clay companies
reported production of common clay
and/or shale, bauxite, bentonite, fire clay,
and kaolin.

Bauxite.—Bauxitic clay is a high-
alumina, high-clay content material.
When the aluminum content is sufficiently
high and other chemical parameters are
within specification, bauxite is mined as
an ore of alumina. Low-grade bauxitic
clay deposits that are low in iron but
contain substantial quantities of clay
minerals occur in eastern Alabama and
western Georgia. These are mined for
sale to the refractory and chemical
industries.

Two companies, Harbison-Walker
Refractories Co. Inc., Div. of Dresser
Industries Inc., and Mullite Co. of
America, mined low-grade bauxite
deposits in the Eufaula bauxite district of
Barbour and Henry Counties in
southeastern Alabama. The deposits were
mined by standard surface methods, and
much of the bauxite was dried, calcined,

and sold for use in high-temperature
refractories. Other uses included
abrasive and chemical manufacture.

The bauxite tonnage mined in 1992
declined 17 % from that reported in 1991.
Value was down 18%.

A third Eufaula firm, Carbo Ceramics,
purchased bauxite for the manufacture of
proppants. The exploration sector of the
petroleum industry used proppants, small
ceramic spheres, to "prop" open rock
fractures in the producing horizons of
petroleum wells.

Bentonite.—Bentonite, a smectite
mineral-bearing clay derived from
volcanic ash, is divisible into swelling
(Western) and nonswelling (Southern)
types.

Nonswelling bentonite was mined by |
American Colloid Co. at Sandy Ridge in
Lowndes County. The clay was mined
by surface methods, air dried, sized, and
shipped. Principal sales were for foundry
sand usage; the material acts as a binder.
Other sales were to the brick, roofing
tile, refractory, and asphalt emulsion
industries.

Alabama ranked fifth in tonnage and
sixth in value among the 13 States
reporting production of bentonite.
Production of 130,000 metric tons
(143,300 short tons) was higher than that
reported in 1991. However, value
declined about 16%. Since the Lowndes
County deposits were initially mined in
1964, approximately 4.1 million metric
tons (4.5 million short tons) has been
mined.

Common Clay and/or Shale.—
Common clay, derived from the
weathering of shale and other lithic
materials, was the principal raw material
in the manufacture of brick and tile.
Alabama ranked fourth in tonnage and
second in value among the 43 States with
common clay and/or shale production.
The industry consisted of 14 companies
operating 22 pits in the northern half of
the State. After mining, the clay was
dried, crushed, blunged, and extruded
into desired shapes. The shapes were
then kiln dried, stacked on pallets, and

shipped.
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TABLE 2
ALABAMA: LIME SOLD OR USED BY PRODUCERS, BY USE
1991 1992
Use Quantity Value Quantity Value
(short tons) (thousands) (short tons) (thousands)
Paper and pulp 403,571 $19,417 404,509 $21,012
Soil stabilization 25,296 1,379 58,631 3,231
Steel, basic oxygen 446,733 21,488 418,939 21,181
Sugar refining 14,963 768 16,350 872
Water purification 256,334 13,387 275,085 14,054
Other! 362,955 19,067 429,590 22,269
Total 1,509,852 75,506 1,603,104 82,619

Includes acid water neutralization (1992), alklies, aluminum and bauxite, basic oxygen steel, citric acid, electric steel
(1992), food (animal or human), incinerator gaa octubber magnesia (1992), mason’s lime, oil-well drilling, other

chemical and industrial, other construction, p
treatment, and wire drawing (1992).

Production was reported at 2 million
metric tons (2.2 million short tons)
valued at $15.3 million. Output was the
same as in 1991; however, value declined
$3.3 million.

Fire Clay.—Fire clay, which
commonly occurs under coalbeds, is a
material low in iron oxide, lime,
magnesia, and alkalies that can withstand
temperatures of 1,500° C or higher.
Alabama ranked second in tonnage and
first in value among the nine States with
a fire clay industry. Production was by
six companies with mines in Calhoun,
Shelby, St. Clair, and Walker Counties
and in the Eufaula area. Fire clays in the
Eufaula area were associated with
bauxite. Fire clay statistics were reported
by five of these operations. Processing
consisted of crushing, calcining, and
blending.

earth is used for clay that has
decolorizing and purifying properties. A
clay identified as fuller’s earth in the
Porters Creek Formation in south
Alabama is mined by Big River Industries
Inc. at Livingston for the manufacture of
lightweight aggregate. Production and
value data are included with common clay
and/or shale.

Kaolin.—Kaolin, also termed china
clay, is a white, clay-like material with a
specific gravity of 2.6 and a fusion point
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Fuller’s Earth.—The term fuller’s |

petroleum refining, precipitated calcium carbonate, sewage

of 1.785° C. Harbison-Walker
Refractories mined kaolin associated with
bauxite deposits in Henry County in the
Eufaula bauxite district, and one firm
mined kaolin in St. Clair County. Kaolin
processing varied, depending on the
market. The Eufaula region kaolin was
mined for use in refractory grogs,
abrasives, and face brick. The St. Clair
kaolin was used in cement manufacture.
Production and value of the Eufaula
kaolin decreased over that reported in
1991. Since 1971, Eufaula district kaolin
output has totaled almost 1.3 million
metric tons (1.7 million short tons).

Lime.—The value of lime ranked third
among the mineral commodities produced
in Alabama in 1992, accounting for
almost 9% of the total. Alabama ranked
fourth in tonnage and fifth in value
among the 32 lime-producing States.

Alabama’s lime industry consisted of
four companies in Shelby County. The
four produced lime from locally mined
limestone and dolomite.

In 1992, production and value, 1.4
million metric tons (1.6 million short
tons) and $82.6 million, increased 84,000
metric tons (93,000 short tons) and $7.1
million above the 1991 level.

Salt.—Alabama ranked eighth among
the 14 salt-producing States; output and
value rose slightly from the tonnage and
value reported in 1991. The Olin Corp.

operated a solution-mining facility and
chemical complex at the near-surface
McIntosh - salt dome in Washington
County north of Mobile. Olin pumped
water into the dome to dissolve the salt;
the brine was then pumped to the surface
through recovery wells and used to
produce chlorine, caustic soda,
compressed hydrogen, and salt. Sales
were to the pulp and paper, water
purification, and sewage treatment
industries.

A mined-out portion of the dome was
used for compressed air storage by
Alabama Electric Cooperative.  The
compressed air is used to drive a 110-
megawatt turbine and motor generator
unit to supply power to customers in
southern Alabama and the Florida
Panhandle during periods of high
demand.

Sand and Gravel.—Construction and
industrial sand and gravel combined was
the third highest ranked mineral
commodity produced in Alabama,
accounting for almost 9% of the 1992
mineral value. Production of construction
sand and gravel ranked the State 24th
among the 49 sand-and-gravel-producing
States; value ranked 27th. Production of
both types totaled 11.7 million metric
tons (12.9 million short tons) valued at
$48.8 million.

Construction.—The production of
construction sand and gravel is surveyed
by the U.S. Bureau of Mines for even-
numbered years only; data for odd-
numbered years are based on annual
company estimates. This report contains
estimates for 1991 and actual data for
1990 and 1992.

Construction sand and gravel sales
were reported at $42 million, a $3.7
million decline from the $45.7 million
estimated in 1991. Output fell from the
11.5 million metric tons (12.7 million
short tons) estimated in 1991 to 11.2
million metric tons (12.3 million short
tons) reported in 1992. Value ranked
third among the 10 major mineral
commodities mined or manufactured in
Alabama.

Industry production and value reports
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TABLE 3
ALABAMA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN
1992, BY MAJOR USE CATEGORY

Quantity

Value Value
Use s(h‘:?:::) (thousands) per ton
Concrete aggregates (including concrete sand) 4,750 $14,065 $2.96
Plaster and gunite sands w w 3.50
Concrete products (blocks, brick, pipe, decorative,
etc.) 201 884 4.40
Asphaltic concrete aggregates and other bituminous
mixtures 1,120 4,101 3.66
Road base and coverings' 871 1,836 2.11
Fill 310 1,008 3.25
Railroad ballast 1 4 4.00
Other miscellaneous uses 141 463 3.28
Unspecified:?
Actual 2,758 13,128 4.76
Estimated 2,143 6,550 3.06
Total® 12,294 42,038 3.42
Total* 5 11,153 42,038 .77

'Includes road and other stabilization (lime).

tons by 0.907185.

were received from 64 companies operating
86 pits. The five leading counties,
Montgomery, Escambia, Franklin,
Monroe, and Russell, accounted for 14%
of the total tonnage mined.

Industrial.—The State ranked 16th in
tonnage and 21st in value among the 38
States with industrial sand and gravel
production.  Production of 605,000
metric tons (667,000 short tons) increased
over the 123,000 metric tons (136,000
short tons) reported in 1991. Sales of
$6.8 million increased above the $6.1
million reported in 1991.

Seven firms operating 10 mines in 6
counties comprised the industrial sand
and gravel industry. The three leading
counties, Bullock, Macon, and Tuscaloosa,
accounted for almost 64% of the
production. Principal sales were to the
foundry and filter industries, with lesser
tonnages sold for sandblasting and
traction applications.

Stone.—The production of stone is
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W Withheld to avoid disclosing company proprietary data; included in "Other miscellaneous uses.”

“Includes production reported without a breakdown by end use and estimates for nonrespondents.

*Data may not add to totals shown because of independent rounding.

“One metric ton is equal to 1,000 kilograms or 2,204.62 pounds. To convert short tons into metric tons, multiply short

*Total quantity and total value in thousand metric tons and thousand dollars.

surveyed by the USBM for odd-numbered
years only; data for even-numbered years
are based on annual company estimates.
This report contains estimates for 1990
and 1992 and actual data for 1991.

Crushed.—The State ranked 17th in
tonnage and 18th in value among the 49
States with crushed stone production.
Approximately 32 % of the State’s mineral
value was from the sale of crushed stone,
the second leading commodity in terms of
value mined in Alabama. Production,
excluding dolomite, granite, and
sandstone, was estimated at 25.9 million
metric tons (28.6 million short tons) with
an estimated value of $175.6 million.
The 1992 production was 1.3 million
metric tons (1.5 million short tons) above
the previous year’s tonnage; value was
$13.8 million above that reported in
1991.

In the last year that the crushed stone
industry was canvassed, production was
reported by 22 companies operating 45
quarries in 19 counties. In descending

order of tonnage, production consisted of
limestone, marble, dolomite, granite, and
sandstone. Approximately 91% of the
stone mined was limestone; marble
accounted for about 5%; and dolomite,
granite, and sandstone comprised the
remainder. North Alabama stone
companies and highway departments
mined a significant amount of chert,
which is not covered on the USBM stone
canvass.

Production in excess of 1 million tons
was reported by firms with quarries in
nine counties. The three leading
counties, Jefferson, Madison, and Shelby,
accounted for about 60% of the total.

Principal sales identified by the
companies, almost 14.6 million metric
tons or 60% of the total stone produced
instate, included graded road base, lime
manufacture, bituminous, and concrete
aggregate and fill.

Dimension.—Alabama’s  dimension
stone production in 1992 was by three
companies operating quarries in Blount,
Franklin, and Talladega Counties. Stone
types quarried included limestone,
marble, and sandstone. Production and
value were withheld to avoid revealing
company proprietary information, but
both increased slightly over the 8,666
metric tons (9,552 short tons) valued at
$2.4 million reported by three companies
in 1991.

Sulfur (Recovered).—Four companies
recovered sulfur at natural gas or
petroleum refineries in Escambia,
Mobile, Tuscaloosa, and Washington
Counties. Production was reported at
419,000 metric tons (461,900 short tons)
valued at $24.3 million.

Tale.—Nine States recorded the
production of talc. The only talc mine
and mill in the southeast was near Alpine
in northeast Alabama. The facility,
formerly operated by Cyprus Industrial
Minerals Co., was sold to RTZ Corp.
PLC of the United Kingdom. Principal
talc sales were to the cosmetic and
pharmaceutical industries. Production and
value were not reported to the USBM.
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TABLE 4

BY DISTRICT AND USE

(Thousand short tons and thousand dollars)

ALABAMA:' CONSTRUCTION SAND AND GRAVEL SOLD OR USED BY PRODUCERS IN 1992,

Use District 1 District 2 District 3

Quantity Value Quantity Value Quantity Value

Concrete aggregates and concrete products® 807 2,580 609 2,066 3,632 10,643

Asphaltic concrete aggregates and road base materials® 482 1,995 281 579 1,582 4,496
Unspecified:*

Actual — — 3 24 2,643 12,702

Estimated 14 72 638 1,668 1,491 4,810

Total® 1,303 4,648 1,530 4,336 9,348 32,651

Total®? 1,182 4,648 1,388 4,336 8,480 32,651

?Includes plaster and gunite sands.

dent

SData may not add to totals shown b of indep

'Excludes 112,000 short tons valued at $402,820, not reported by county.

3Includes fill, railroad ballast, road and other stabilization (lime), and other miscellaneous uses.
“Includes production reported without a breakdown by end use and estimates for nonrespondents.

Other Industrial Minerals.—Several
unprocessed mineral commodities, in
addition to those listed in table 1, were
shipped into Alabama for processing into
a higher value product or used in a
manufacturing process.

Fused aluminum oxide and aluminum-
zirconium oxide were produced by the
Norton Co. at a plant in Madison County
in north Alabama. The Huntsville facility
produced an alumina oxide abrasive.

Fluorspar was shipped into the State
by International Minerals & Chemicals
Corp., Florence, Lauderdale County.
The mineral was used in the manufacture
of fluosilicic acid.

Two operations in Colbert County
produced hydrous ammonia. The
Tennessee Valley Authority operated a
plant at Muscle Shoals, and USS Agri-
Chemicals Inc. operated a plant at
Cherokee.

Muscle Shoals Minerals imported
magnesium minerals from Mexico,
Turkey, and Greece to produce fused
magnesium oxides used in heating
elements. The plant, in western Colbert
County, received raw materials shipped
by barge on the Mississippi and
Tennessee Rivers.

Mica mined and milled in North
Carolina was shipped to Tuscaloosa to
Tamko Asphalt Products Inc. for use in
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roofing products manufacture.

Perlite was expanded by W.R. Grace
and Co. and Armstrong World Industries
at plants in Irondale, Jefferson County.
Crude perlite ore was purchased from
mines in the western States.

Slag produced from powerplants in
Germany was purchased by Southern
Agri-Minerals Corp. as raw material for
roofing granule manufacture at its plant in
Coaling. Slag produced as a waste
product by steel mills in Etowah and
Jefferson Counties was used as a natural
aggregate substitute.

Vermiculite was expanded by W.R.
Grace at its Irondale plant. The crude
material was obtained from company-
owned mines in South Carolina.

Other industrial minerals shipped into
or produced in the State included North
Carolina diabase processed into insulation
at a Phenix City plant, iodine used by a
Mobile firm, synthetic iron oxide
pigments and regenerator oxides produced
by Gulf States Steel Inc. in Gadsden, and
synthetic mullite produced by Harbison-
Walker at its Eufaula operation.
Tungsten was used in weapons
manufacture in Huntsville by Martin
Technology, and zeolite catalysts were
produced by Union Carbide Corp. at a
plant near Mobile.

SOne metric ton is equal to 1,000 kilograms or 2,204.62 pounds. To convert short tons into metric tons, multiply short tons by 0.907185.
"Total quantity and total value in thousand metric tons and thousand dollars.

Metals

Aluminum.—Reynolds Metals Co. at
Listerhill in northwest Alabama operated
the company’s largest aluminum
fabricating facility. The plant melted
scrap aluminum into 13.6-metric tons
(15-short tons), 25-inch thick ingots. The
ingots were rolled into coils of sheet for
can, siding, and appliance manufacture.

Norandal USA Inc. completed work on
a $5 million upgrade of the 1.6-meter
(64-inch) aluminum coil-coating line at its
Goosepond Island aluminum sheet mill
near Scottsboro. The work involved
replacement of curing oven sections and
installation of a new GFG Corp. coating
section. The new section will permit
faster color changes.”

The Goosepond Island mill has a work
force of 500 and one of the widest
coating lines in North America. The mill
produced reroll stock, welded tube, and
cut-to-length and leveled rolled-to-gauge
products for the domestic and export
markets.

The Aluminum Company of America
(ALCOA), Mobile, received a State air
permit to construct and operate an
alumina unloading, storage, and bagging
operation at ALCOA’s facility at the
Alabama State Docks in Mobile.?
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Brass.—Lee Brass Co., Anniston,
operated the largest brass foundry in the
United States. In November, the
company filed for chapter 11 bankruptcy.
In May, the company closed its plumbing
fittings operations in a downsizing
program to eliminate unprofitable product
lines. This cut the work force by almost
one-third, leaving 430 workers after the
closure compared with 600 before.?’

Ferroalloys.—Alabama continued to
rank third in tonnage and value among
the 15 States with ferroalloy output. This
ranking was maintained despite a decline
in both output and value. In 1992,
reported production totaled 78,325 metric
tons (86,338 short tons) valued at $77
million.

In January, Alabama Silicon Inc.
stopped ferrosilicon production at its
Bessemer facility. The halt, for an
indefinite period, was due to low
ferrosilicon prices.?

Iron and Steel.—Alabama’s steel
industry consisted of six plants in the
central and northern part of the State.
These included Birmingham Steel Corp.,
minimill, Birmingham; Gulf States Steel
Co., integrated steel mill, Gadsden; SMI
Steel Inc., minimill, Birmingham; and
USX Corp., integrated steel mill,
Fairfield.

During the year, Birmingham Steel
Corp. raised its capacity to
approximately 362,900 metric tons
(400,000 short tons) per year with the
installation and operation of a new
continuous  caster. The company
announced profits of almost $20 million
for fiscal year 1992.%”

U.S. Steel Group’s Fairfield Works
added six single-stack annealing furnaces,
increasing its cold-rolled sheet product
capacity by 54,400 metric tons (60,000
short tons) per year. The project cost $1
million. Preliminary plans were under
way at the Fairfield Works to upgrade
and expand the pipe mill’s computer
systems and recondition certain
production facilities. Work was
scheduled to begin in 1993. In the past
10 years, more than $1 billion has been
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invested in capital improvements at
Fairfield Works, the South’s largest steel
mill. In March, the company set a North
American record for producing
continuous twin-cast steel slabs. Fairfield
Works used 308 heats to produce 58,785
metric tons (64,798 short tons) of steel
slabs in 10.9 days.*®

SMI Steel reported a profitable year
with new melting and shipping records.
The company completed installation and
began operation of a four-strand
continuous caster.

In October, Gulf States Steel asked
about 185 employees to consider early
retirement. This was part of a
restructuring plan that could include
terminations if implementation of the
early retirement plan was unsuccessful.’!

Lead.—Interstate Lead Co. (ILCO)
operated a lead smelter at Leeds until
early March when the company closed
because of financial problems. ILCO
filed a chapter 11 petition for
reorganization in July 1991, citing heavy
financial costs for environmental rules.
The ILCO president stated that the
company had exhausted its cash
attempting to comply with EPA demands.

Silicon Metal.—Silicon metal was
produced by SIMETCO Inc. in the
Montgomery area and Globe
Metallurgical Inc., Selma. SiMETCO’s
three electric furnaces had an annual
capacity of about 40,000 metric tons.
Two furnaces operated during the year;
startup of the third was scheduled for
December 1992 or January 1993. The
furnaces are capable of producing silicon
metal and silicon-base ferroalloys.
SiMETCO produced approximately one-
fifth of the U.S. silicon metal demand.®
Primary markets were the aluminum and
chemical industries; silicon metal is used
as an alloying agent in the production of
primary and secondary aluminum and in
the manufacture of silicones.

Tantalum.—Alabama’s only extractive
mineral operation, Coosa Mining Ltd.,
closed following the death of its owner.
Coosa Mining, a subsidiary of O’Dell

Construction Co., was the Nation’s only
tantalum ore producer.

Other Metals.—Kerr McGee Chemical
Corp. imported ilmenite, a titanium
mineral mined in Australia, for feedstock
for its synthetic rutile plant near Mobile.
Synthetic rutile was shipped to a company
plant in Hamilton, MS, for use in the
manufacture of titanium dioxide
pigments. Prince Manufacturing Co.,
Phenix City, imported manganese and
chromite. They were ground and sold as
a coloring agent for brick.

IState Mineral Officer, U.S. Bureau of Mines,
Tuscaloosa, AL. He has 32 years of mineral-related
industry and government experience and has monitored the
mineral activities in Alabama since 1989. Assistance in the

prep of the chapter was given by Maylene E.
Hubbard, editorial assistant.

2Geologist, Mineral R Division, Geological
Survey of Alabama.
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TABLE 5§

PRINCIPAL PRODUCERS

Commodity and company Address Type of activity County
Aluminum (smelters):
Reynolds Metals Co. Reynolds Metals Bldg. Smelter Colbert.
Richmond, VA 23218
Bauxite:
Harbison-Walker Refractories Co. Inc.," a division Dale Rd. Mine and plant Barbour and Henry.
of Dresser Industries Inc. Route 1, Box 58
Eufaula, AL 36027
Mullite Co. of America 901 East 8th Ave. Mines and plant Do.
King of Prussia, PA 19406
Cement:
Allied Products Co.? Box 36130 Quarry and plants Jefferson and Shelby.
Birmingham, AL 35236
Blue Circle Inc.? Box 182 Quarry and plant Shelby.
Calera, AL 35040
Citadel Cement Corp. 2959 Paces Ferry Rd., Suite 7 do. Marengo.
Atlanta, GA 30339
Ideal Basic Industries Inc. 950 17th St. Quarry and plants Mobile.
Box 8789
Denver, CO 80201
Lehigh Portland Cement Co. Box 1882 Quarry and plant Jefferson.
718 Hamilton Mall
Allentown, PA 18105
National Cement Co. Inc.* Box 7348 do. St. Clair.
Mountain Brook Station
Birmingham, AL 35223
Clays:
Bickerstaff Clay Products Co. Inc. Box 1178 Mines and plant Jefferson and Russell.
Columbus, GA 31902
Blue Circle Inc. Box 182 Mine and plant Shelby.
Calera, AL 35040
Jenkins Brick Co. Box 91 Mines and plant Elmore and Montgomery.
Montgomery, AL 37101
Livlite Corp. Drawer V Mine and plant Sumter.
Livingston, AL 35470
Ferroalloys:
Interlake Inc., Globe Metallurgical Div. Box 348 Electric furnace Dallas.
Selma, AL 36701
International Minerals & Chemicals Corp. Garner Rd. do. Jackson.
Bridgeport, AL 35740
Ohio Ferro-Alloys Corp. Box 68 do. Montgomery.
Montgomery, AL 36057
Reynolds Metals Co. Box 191 do. Colbert.
Sheffield, AL 35660
Lime:
Allied Products Co. Box 268 Quarry and plant Shelby.
Alabaster, AL 35007
Dravo Lime Co.* One Gateway Center do. Do.
Seventh Floor
Pittsburgh, PA 15222
Salt:
Olin Corp. Box 28 Brine wells and chemical Washington.
Mclntosh, AL 36553 plant

See footnotes at the end of table.
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TABLE 5-Continued

Seventh Floor
Pittsburgh, PA 15222

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity County
Sand and gravel:
Holland & Woodward Co. Inc. Box 19147 Mine and plants Franklin.
Decatur, AL 35601
R & S Materials Inc. Box 3547 do. Elmore and Montgomery.
Montgomery, AL 36109
S & S Materials Box 640 Mine Dallas.
Panama City, FL 32401
Superior Products Inc. Box 171 Mine and plants Chilton.
Jemison, AL 35085
Stone:
Allied Products Co. Box 628 Quarries and plants Shelby.
Alabaster, AL 35007
Blue Circle Inc. Box 182 Quarry and plant Do.
Calera, AL 35040 :
Dravo Lime Co. One Gateway Center do. Colbert, Lee, Shelby.
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National Cement Co. Inc. Box 7348 do. St. Clair.
Mountain Brook Station
Birmingham, AL 35223
Vulcan Materials Co. Box 7324-A do. Calhoun, Colbert, Etowah,
Birmingham, AL 35253 Franklin, Jackson, Jefferson,
Madison, Morgan, Talladega,
Shelby.
Talc:
Cyprus Industrial Minerals Co. Alpine, AL 35014 do. Talladega.
'Also kaolin and synthetic mullite.
2Also lime and stone.
3Also clays and stone.
“Also stone and sand and gravel.
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THE MINERAL INDUSTRY OF ALASKA

This chapter has been prepared under a Memorandum of Understanding between the U.S. Bureau of Mines, U.S.
Department of Interior, and the Division of Geological and Geophysical Surveys, Alaska Department of Natural Resources,
for collecting information on all nonfuel minerals.

By James R. Coldwell and Edward C. Gensler!

Alaska’s nonfuel mineral production
reported to the U.S. Bureau of Mines
(USBM) in 1992 was $526.1 million; in
1991 the value was $494.1 million.
Alaska ranked 21st among the States in
1992, unchanged from 1991. According
to USBM data, Alaska ranked first
among the States in production of zinc,
second in lead, fifth in silver, and eighth
in gold. Nationally, Cominco Alaska
Inc.’s Red Dog Mine ranked first in zinc
production, fourth in lead, and sixth in
silver. Kennecott’s Greens Creek Mine
ranked 2d in silver production, 3d in
zinc, and 10th in lead. Gold production
in 1992 was 48% above that reported in
1991, according to USBM data. The
gold and silver were recovered by 197
placer mines and 2 lode mines. Alaska’s
two tin producers were idle during the
year.  Alaska also produced small
quantities of gemstones. Construction
sand and gravel production was about
10% above 1991 output. The production
of crushed and broken stone was

estimated to be 180% higher than the
amount reported in 1991.  Nonfuel
mineral exploration expenditures were
estimated by the State to be about $30.4
million, down from about $39.9 million
in 1991. Almost $25.7 million of this
amount was spent on exploration of
precious-metal lode and placer deposits.
Expenditures on exploration of three lode
gold mines were $22.2 million including
the Alaska Juneau and Kensington Mines
near Juneau and the Fort Knox Mine near
Fairbanks. Development expenditures
were reported to be about $29.6 million
in 1992, up from $25.6 million in 1991.

TRENDS AND
DEVELOPMENTS

The value of lead, silver, and zinc
production increased about 10% in 1992.
Higher lead and zinc prices offset lower
lead and zinc production, and higher
silver production offset lower silver

TABLE 1

prices. Published State surveys listed the
total production of zinc at 248,978 metric
tons, down from 252,346 metric tons in
1991; lead at 62,278 metric tons, down
from 63,119 metric tons in 1991; and
silver at 283,500 kilograms, up from
281,382 kilograms in 1991.

Gold production reported by the State
increased to 8,163 kilograms in 1992
from 7,585 kilograms in 1991. The
increase was due chiefly to record
production from Cambior Alaska’s
Valdez Creek Mine, east of Cantwell.
The Valdez Creek Mine, Alaska’s largest
gold mine for 7 of the past 8 years,
produced 3,150 kilograms of raw gold,
equivalent to an estimated 2,672
kilograms of refined gold.

Tin production was the lowest in more
than 10 years because both major
producers were idle in 1992. No
mercury, platinum, or tungsten
production was reported in 1992.

Construction sand and gravel
production increased from an estimated

NONFUEL MINERAL PRODUCTION IN ALASKA!

1990 1991 1992
Mineral
Quantity (mx::::ds) Quantity (thovuas]::ds) Quantity (ﬂ)ov::::ds)

Gemstones NA w NA $5 NA $10
Gold? kilograms 3,232 $40,200 3,200 37,376 5,003 55,492
Sand and gravel (construction) thousand short tons 15,100 41,800 *14,000 39,200 15,006 43,335
Stone (crushed) do. 2,700 *19,800 31,085 34,688 * 33,000 * 313,400
Combined value of cement [portland
(1990-91)], lead, silver, stone [crushed
sandstone (1991-92)], tin (1990-91), zinc,
and value indicated by symbol W XX 474,781 XX 412,840 XX 413,875

Total XX 576,581 XX 494,109 XX 526,112

1pead
¥

ion as d by mine
2Recoverable content of ores, etc.
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3Excludes certain stones; kind and value included with "Combined value” data.

Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined value” data. XX Not applicable.
hipments, sales, or marketable production (including consumption by producers).
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12.7 million metric tons to 13.6 million
metric tons and crushed and broken stone
increased from 4.79 million metric tons
to 13.4 million metric tons from 1991 to
1992. The detailed results of State
surveys of the mining industry were
published in Alaska’s Mineral Industry
1992—Special Report 47. The report was
published and distributed by the Alaska
Department of Natural Resources,
Division of Geological and Geophysical
Surveys (DGGS) and Division of Mining
(DOM), and by the Division of Business
Development of the Department of
Commerce and Economic Development.

EMPLOYMENT

Nonfuel mineral employment was
estimated at 3,377 by the State, a
decrease of about 4% from the 3,531
estimated in 1991. Mechanized placer
mining employed 1,251. persons; lode
gold and silver, 240; base metals, 415;
recreational mining, 325; construction
sand and gravel, 640; stone, 145; tin,
jade, and soapstone, 20; exploration, 137;
and development, 164. Most of the
employees in base metal, lode gold and
silver, and coal mining operations work
all year. The other operations are mostly
seasonal and work from 3 to 6 months of
the year. Exploration and development
employees are calculated by the State as
working 260 days per year. A few of the
larger placer operations are now stripping
overburden most of the year and adding
stability to the work force. Nonfuel
mineral employment has dropped from
4,274 to 3,377 persons since 1988,
mostly because of the completion of the
development programs at the Greens
Creek and the Red Dog Mines.

ENVIRONMENTAL ISSUES

The USBM completed 3 years of
studies investigating submarine tailings
disposal (STD) and evaluating its
application. This work resulted in a
series of publications providing an
overview and bibliography, two volumes
of case studies of STD worldwide, an
analysis of implications of current U.S.
policy, and a study of the comparative
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economics of on-land disposal and
submarine tailings disposal. The
conclusion of this work is that a well-
designed STD system in some high-
rainfall coastal areas may be an
environmentally acceptable alternative to
on-land disposal of mill tailings in a
tailings impoundment. If the current
prohibition against STD were to be lifted,
Alaska would benefit because most of the
sites where this technology could be
applied are in the State.

The Bureau of Land Management
(BLM) released the Final Environmental
Impact Statement (FEIS) for the A-J
Mine Project in May 1992. The BLM
did not release a Record of Decision
(ROD) because it is in the process of
conveying project-related landholdings to
the State of Alaska and therefore will no
longer be a part of the permitting process
for the project. The U.S. Forest Service
released the FEIS and ROD for the
Kensington Gold Project in February
1992. The Forest Service selected a
modification of the applicant’s alternative
that included dechlorinating the mill
effluent; enhancing the settling of
suspended solids in the tailings
impoundment through flocculation, water
management, and baffling of the pond;
and moving the marine outfall to a point
south of Point Sherman. Concerns over
the Lynn Canal fishery located
immediately offshore of the mine site
prompted the additional restrictions. The
City and Borough of Juneau (CBJ)
Planning Commission approved the
conditional use permit in October, and the
joint venture currently plans to continue
the permitting process.

At the Red Dog Mine in the northern
region, Cominco Alaska Inc. completed a
comprehensive dust control program to
reduce heavy-metal contamination from
ore conveyor belts, ore stockpiles, and
truck loading stations. A mine drainage
diversion ditch also was constructed that
kept metal levels and pH in Red Dog
Creek to a standard better than before
mining started. During 1992, Dolly
Varden char were found in portions of
the creek that historically had no fish
populations owing to natural heavy-metal
toxicity.

In the eastern interior region,
Fairbanks Gold Ltd. received from
CH2M Hill a two volume-environmental
assessment report containing baseline data
collected from 1989 to 1992, an air
quality monitoring program summary,
and an outline for the life of mine water
quality monitoring program. In addition,
the company has developed a long-range
permanent closure and reclamation plan
to mitigate potential degradation of land
and water resources and to return the
land to a condition suitable for wildlife
and recreation uses.

Planning for the $200 million high-
technology Healy Clean Coal Project that
incorporates new coal burning technology
using new types of combustion systems as
well as a spray dryer absorber system
continued during 1992. Emissions will
be reduced by controlling combustion and
improving sulfur dioxide absorption
following combustion. The project was
selected by the U.S. Department of
Energy for matching funding under the
Clean Coal Technology program. The
proposed 50-megawatt powerplant will be
owned by the Alaska Industrial
Development and Export Authority
(AIDEA). Golden Valley Electric
Association (GVEA) would operate the
plant after construction is complete. The
new plant will be adjacent to GVEA’s
existing 25-megawatt powerplant and the
Usibelli Coal Mine. Site construction
could begin as early as mid-1994 with
test operations starting in early 1997 and
full-scale operation commencing in early
1998.

The Alaska Department of
Environmental Conservation (ADEC)
began the triennial revision of the state
water quality standards and regulations
required by the Clean Water Act.
Reasonable standards and regulations are
crucial to the mining industry because of
their affect on compliance and associated
costs. Excessively stringent standards on
mixing zones may prevent mining in
many areas of the State.

The Alaska Science and Technology
Foundation (ASTF) was formed to assist
the economy of the State by providing
matching funds for viable projects.
Under terms of an ASTF grant,
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Goldstream Exploration Inc. of Fairbanks
completed a successful demonstration
plant for a placer mining system that
processed about 30.6 cubic meters per
hour of feed in 1990. Work continues on
a larger plant designed to process about
153 cubic meters per hour. The larger
unit is expected to be completed about
mid-1994. The technology also is being
considered for use in environmental
cleanup work involving heavy-metals soil
contamination. Goldstream has built lab-
size and pilot-scale units for use in
projects in the lower-48.

In the Circle mining district, an ADEC
approved method for on-site waste oil
recycling was developed by Paul and
Co., the largest placer mine in the
district.

Higher ferrous scrap prices resulted in
an overall 16 % increase in the total value
of recycled metals, for a 1992 total of
$3.05 million. Low base metal prices
reduced the amount being shipped from
collection centers in the State.

EXPLORATION ACTIVITIES

Exploration expenditures reported by
State surveys were estimated at $30.2
million, down almost 24% from
expenditures of $39.9 million in 1991 and
lowest in the past 5 years. Total drilling
in Alaska in 1992 was 135,502 meters,
down almost 14% from drilling of
156,910 meters in 1991 and lowest in the
past 5 years. Expenditures by commodity
groupings in 1992 were as follows:
precious metals, $25.1 million (83.0%);
base metals, $1.1 million (3.7%);
polymetallic, $3.6 million (11.8%); and
industrial minerals, $25,000 (0.08%).
About one-half of the exploration
expenditures were in southeastern Alaska,
one-quarter in the eastern interior, and
lesser and decreasing amounts in
southwestern, western, south-central,
northern, and Alaska Peninsula.

Most of the exploration effort was on
old mines and prospects. Exploration
provided employment for 36,277
workdays, the equivalent of 140 work
years of 260 days each. This was an
increase of almost 5% above the
employment in 1991. State surveys in
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1992 showed that there were 2,501 new
State claims and 679 new Federal claims
located, compared with 3,391 State
claims and 1,299 Federal claims in 1991.
There were 50,049 active State and
Federal claims in 1992, about 13 % lower
than in 1991 and lowest in the past 5
years.

More than one-half of the exploration
expenditures were spent on three
advanced precious-metal projects: the
Alaska Juneau Mine and the Kensington
Mine, both near Juneau, and the Fort
Knox project near Fairbanks.

American Copper and Nickel Co.
completed an aerial geophysical survey,
mapped, and sampled its Hetta Inlet
prospects on Prince of Wales Island.

In the eastern interior, Fairbanks Gold
Ltd. moved into the development phase
for its Fort Knox project. The 1992
program, the largest in the State, included
resource, geotechnical, and hydrological
drilling, and substantial baseline data
collection. Additional drilling increased
proven and probable reserves from 110
million metric tons grading 0.89 grams
per metric tons to 158 million metric tons
grading 0.82 grams per metric ton gold.
Operating year-round, the proposed mine
is expected to recover 9,330 kilograms of
gold annually. Ore production of 31,750
to 45,350 metric tons per day will create
200 to 250 jobs for 16 to 20 years.

LaTeko Resources Ltd. announced the
results of an independent ore-resource
study on the Ryan Lode system by Mine
Development Associates of Reno, NV.
Reserves were estimated at 7.5 million
metric tons averaging 2.64 grams per
metric ton gold. Drilling performed in
the past 2 years totaling 38,415 meters of
reverse circulation holes and 2,896
meters of core on 30.5 meters centers or
less defined the new system. Optimism is
running high that additional reserves will
be located in the future.

American Copper and Nickel Co.
continued its systematic exploration of the
remainder of the 36 square kilometers of
Ester Dome. The company completed
several line kilometers of ground
geophysical surveys complementing earlier
airborne surveys, 430 meters of reverse
circulation drilling, and 3,391 meters of

diamond drilling. At the Eagle Creek
prospect, it completed geophysical,
geochemical, and geological surveys, and
833 meters of diamond drilling.

AMAX Gold Exploration drilled 1,626
meters of reverse circulation drilling at
the old Hindenberg prospect. AMAX
also completed 1,782 meters of reverse
circulation drilling at the NERCO-owned
Liberty Bell property west of Healy in the
Bonnifield mining district.

Freegold Recovery Inc. completed 521
meters of reverse circulation drilling and
3,963 meters of trenching on the Too
Much Gold Prospect. Sampling,
mapping, geophysical, trenching, and
reverse circulation drilling was completed
on the Golden Summit joint venture. An
additional 15,250 line meters of
geochemical sampling and trenching was
completed by Carlin Gold Co.,
Freegold’s joint-venture partner, at the
western end . of the Golden Summit
project.

Noranda Exploration Inc. conducted a
460-line-kilometers airborne magnetic-
electromagnetic-radiometric and VLF-
EM geophysical surveys on the Taurus
property.

In the southwestern region, Cominco
Alaska Exploration, Inc. completed- an
additional 2,014 meters of diamond
drilling on its Pebble Copper deposit west
of Newhalen and north of Lake Iliamna.
An overall probable resource of 420
million metric tons grading 0.4% copper
and 0.4 grams per metric ton gold has
been identified.

Calista Native Corp. reported limited
exploration in the Aniak area and at
Stuyahok in the Marshall district. Placer
Dome continued exploration trenching at
the Golden Horn prospect at Flat in the
Iditarod district.

In the western region, North Pacific
Mining Co. (NPMC), a subsidiary of
Cook Inlet Regional Corp., operated a
large exploration program at the Illinois
Creek deposit. Trenching totaling 1,530
meters and diamond drilling totaling
1,529 meters were completed in 1992.
Near-surface geologic reserves at Illinois
Creek were reported to be 3.7 million
metric ton at 2.4 grams per metric ton
gold and 50 grams per metric ton silver.
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Late in 1992, Echo Bay Alaska and
NPMC formed a joint venture for 1993
exploration.

In the south-central region, Hunt,
Ware & Proffett diamond drilled an
additional 2,652 meters on the Johnson
River polymetallic deposit west of
Anchorage in the southern Alaska Range.
Geological reserves are estimated at
738,000 metric tons grading 9.75 grams
per metric ton gold, 0.97% copper and
9.18% zinc. North Pacific Mining Co.
continued its exploration of the Toklat
polymetallic prospect in the Talkeetna
Mountains. Ahtna Inc. explored for
precious metals in the Wrangell
Mountains and in the Cantwell area.
Cambior Alaska Inc. continued its minor
exploration program on Valdez Creek.
Rowallen Mine Partnership collected bulk
samples from Caprock Corp.’s holdings
near the confluence of White and Valdez
Creeks upstream from the Valdez Creek
Mine.

In the northern region, the only
reported base metal activity was at the
Lik prospect. @~ GCO Minerals Co.
managed the program and drilling
assessment work. Several small placer
gold exploration programs were reported
from the Koyukuk district.

In the Alaska Peninsula region,
exploration expenditures dropped to a
fraction of 1991 levels owing to Battle
Mountain Exploration Co.’s decision to
leave the State at the end of 1991.
American Copper and Nickel Co. ran a
small exploration program near
Kamishak. Alaska Apollo Resources Inc.
maintained its Shumagin Project on Unga
Island.

LEGISLATION AND
GOVERNMENT PROGRAMS

Eleven bills passed during the 1992
Alaska legislative session that were of
particular interest to the mining industry.
Of these 11, the industry supported 8 and
opposed 3. Two important bills that
passed and were supported by industry
included a permanent taxation exemption
for in-place natural resources and a bill
enabling establishment of port authorities
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that are vital for development of some
projects. Of the bills opposed, one bill
included the "instream flow" concept that
had been stopped in each of the past 8
years. Industry also felt legislation was
needed to act on the modifications to the
Mental Health Trust lands and a
reasonable bill to implement the Federal
Clean Air Act Amendments. Legislation
failed to pass in both cases.

The Mental Health Land Trust
predicament was not solved during 1992,
but an escrow mechanism was created so
that projects on affected lands would not
be encumbered. Under court order from
the Alaska Supreme Court, advocates for
the Mental Health Trust Lands Trust and
the State are trying to reconstitute a new
trust equivalent to the 404,700-hectare
territorial land grant set up in 1956 by the
U.S. Congress and subsequently dissolved
by the State legislature in 1978. The
trust could not be restored because the
State had sold or transferred 55% of the
land to new owners since 1978. The
Mental Health Lands issue is important to
the mining industry because several
mineral-rich areas are on State lands
affected by the lawsuit.

The University of Alaska Fairbanks
received an allotment grant of $16,000
from the USBM. The school has
received a total of $2.96 million since
inception of the Mineral Institute Program
in 1978. The School of Mineral
Engineering at the University of Alaska
Fairbanks celebrated its 75th anniversary
in 1992.

The State Land Selection Committee
submitted land selections of the remaining
statehood land entitlement of about 8.1
million hectares. When finally transferred,
the State will have about 42.1 million
hectares, an area slightly larger than the
State of California. The Alaska Division
of Geological and Geophysical Surveys
used information generated from the
USBM’s Minerals Availability System
(MAS) and Mining Claims Information
System (MCIS) data bases to assist in
identifying areas of high mineral and
energy potential for selection.

By the year 2000, when all land
selections have been adjudicated, Alaska
Natives will have about 16.8 million

hectares, an area slightly smaller than the
State of Washington; all other privately
owned land in Alaska will amount to
about 0.7 million hectares, an area
slightly smaller than the combined area of
Delaware and Rhode Island. The Federal
Government will retain ownership of
about 87.6 million hectares, an area
slightly smaller than the combined areas
of Arizona, Nevada, and New Mexico.
The land transfers are expected to
increase the availability of land for new
mineral entry and development over the
next 8 years as all selections are
adjudicated.

On October 5, 1992, the U.S.
Department of Interior Appropriation Act
of 1993 was signed into law. The new
law mandates a new rental fee of $100
for each Federal mining claim. The law
is expected to reduce the number of
unpatented claims held by claimholders.
The fee will force claimholders to
evaluate their claims and decide which
ones should be retained.

Arctic Slope Regional Corp. continued
testing the feasibility of reducing demand
for expensive petroleum-based products in
remote areas by substituting coal mined at
the Deadfall syncline area of northwest
Alaska. In 1991, the Alaska Legislature
awarded $2 million to the company to
continue the project’s exploration and
feasibility studies.

FUELS

Usibelli Coal Mine Inc. operated the
only commercial-scale coal mine in
Alaska. Usibelli produced about
1,389,340 metric tons of subbituminous-C
coal worth an estimated $38.3 million,
about the same as that in 1991. The
mine supplied eight customers. About
one-half of its production was exported to
the Korean Electric Power Co. (KEPCO)
in Honam, Republic of Korea. Usibelli
absorbed most of a $5.24 per metric ton
price reduction resulting from contract
negotiations between KEPCO, the Suneel
Shipping Co., Usibelli, and the Alaska
Railroad. Suneel and the Alaska Railroad
absorbed a smaller portion of the price
reduction, and the State of Alaska agreed
to a $0.28 per metric ton royalty
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reduction on coal exported to Korea.
Domestic customers immediately sought
similar royalty reductions from the State
as well. More price reductions are
expected in 1993; maintaining the export
agreement will be even more difficult for
all parties concerned.

Idemitsu Alaska Inc. has acquired all
permits and approvals for mine startup
for its Wishbone Hill Mine Project near
Palmer. To date, the company has spent
about $10 million on the project.
Negotiations for transportation of coal
from mine site to port continued.
Additional development drilling was
completed in 1992. Approximately 250
drill holes have defined a reserve of
about 13.6 million metric tons of high-
quality steam coal.

The Diamond Alaska Coal Co.
continued control of its five State coal
leases in the Beluga coalfield about 85
kilometers west of Anchorage. Estimated
reserves are 1,200 million metric tons of
subbituminous coal. Plans for a 33,000-
metric tons per day (11 million metric
tons per year) surface mine are on hold
until market conditions improve.

The State survey reported that the
Arctic Slope Consulting Group (ASCG)
mined approximately 726 metric tons of
bituminous coal in the Deadfall Syncline.
The company estimates the deposit
contains 54.5 million metric tons of coal
minable by opencut and shallow
underground methods. The coal was
burned in nearly a dozen North Slope
villages for home-heating tests. The
company has applied for a 1993 Federal
matching grant from the USBM to
support additional work on the project.
Doyon Ltd. extracted a bulk sample from
its Little Tonzona holdings 136
kilometers southeast of McGrath. Doyon
also sampled coals on Washington Creek
64 kilometers west of Eagle.

REVIEW BY NONFUEL
MINERAL COMMODITIES

Metals

Gold.—Gold production reported to
the USBM in 1992 was 5,003 kilograms

ALASKA—1992

valued at $55.5 million, reported by 2
lode and 11 placer operators. This
reported production was about 61 % of the
amount estimated by the State. The
average price of gold in 1992 was $11.09
per gram compared with $11.68 per gram
in 1991.

State production estimates for 1992
"are based on data compiled from 160
DGGS questionnaires returned by
companies, individuals, and phone
responses by another 20 sand, gravel and
stone quarry operators; summaries
supplied by the Alaska Department of
Transportation and Public Facilities
(ADOTPF), U.S. Bureau of Land
Management, and the U.S. Forest Service
(USFS); and bullion sale volume from
Alaskan precious metal refiners.” Unless
otherwise stated, the following production
estimates were taken from the State
published survey results. The State
estimated 1992 gold production at 8,163
kilograms valued at $88.5 million, an
increase of 8% from that of 1991. About
87 % of the estimated gold was produced
by 197 placer mines, and the balance of
13% was recovered by 2 lode mines. In
1992, the 10 largest producers in Alaska
recovered 60% of the State’s production,
4,880 kilograns of gold. These
producers, listed in alphabetical order,
were Alaska Placer Development, Alaska
Gold Co., Cambior Mines Inc., Cooks
Mining, Kennecott Greens Creek Mining
Co., NYAC Mining, Paul and Co., Polar
Mining Inc., Sphinx Mining, and Taiga
Mining. Cambior’s Valdez Creek Mine
was the largest gold producer in 1992 and
has been for 7 of the past 8 years. Many
seasonal placer miners lost upward of
25% of production due to a late spring
thaw coupled with an extremely early
freeze-up throughout the interior of
Alaska.

In 1992 the northern region produced
140 kilograms of gold from 12 placer
operations that employed 50 people.
Production in 1991 was 183 kilograms of
gold from 13 operations that employed 55
people. Early snowfalls and cold weather,
which shortened the mining season by 1
month, caused most of the reduction in
gold recovered. Activities were reported
in the Chandalar, Shungnak, and

Wiseman districts in the central and
southern parts of the Brooks Range. The
biggest producer was Chandalar Mines
Inc. that mined ground on Little Squaw
Creek in the Chandalar district.

The western region produced an
estimated 1,633 kilograms of gold from
33 placer mines, about 12% less gold
than that in 1991. Alaska Gold Co.
operated two bucketline stacker dredges
near Nome, Dredge No. 5 and Dredge
No. 6. These dredges operated 160 days,
from May to early November, employing
95 workers. The State reported
production of 560 kilograms of gold from
all Alaska Gold Co. dredges in the
western region.

Many small mining firms were active
on the Seward Peninsula. Sphinx Mining
Co. worked on Monument Creek in the
Ruby district. Even with a reduced work
force due to lower gold prices, it was still
the largest placer mine on Monument
Creek. On Colorado Creek in the Tolstoi
area Rosander Mining Co. bypassed the
deeply buried payzones mined in previous
years in favor of mining a shallow upper
payzone.

The eastern interior region produced
an estimated 2,255 kilograms gold from
106 mines in 1992 and employed 498
people. Production was about 1.5% less
than that in 1991. The Fairbanks district
was again the largest producer of gold in
the region and was second statewide.
Estimated production from the district’s
23 mines was 1,135 kilograms of gold.
Polar Mining Co. operated a large placer
pit on lower Goldstream Creek, north of
Ester Dome between Sheep and Nugget
Creeks, and another placer pit on Fish
Creek. Roberts Mining continued its
underground drift placer operation on
Dome Creek. The State survey said
Roberts Mining produced about 11,470
cubic meters of pay gravel during the
winter, to be processed during the
summer, by utilizing low profile,
mechanized mine equipment.

The Circle mining district activity was
about the same as that in 1991, according
to the State survey. About 25 companies
produced 295 kilograms of gold utilizing
90 employees. This was a reduction in
production of 20% from that of 1991.
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Some of the larger mines in the district
were Paul and Co. on Porcupine Creek
and Greenhorn Mining Co. (Stan Gelvin)
and Magic Circle on Ketchem Creek.

The Eureka-Tofty and  Rampart
districts supported 10 placer mines in
1992 producing 218 kilograms of gold.
The Fortymile district had 30 placer
mines in 1992, two less than in 1991,
producing about 159 kilograms of gold.
According to Mike Buzby and Alice
Bayless of Bayless Mining, overall the
Fortymile had a bad year due to
fluctuations in the water levels within the
Fortymile River system. Mining activity
in the Bonnifield and Richardson districts
in 1992 was essentially unchanged from
that of 1991.

The south-central region produced a
record 2,888 kilograms of gold in 1992,
up from 1,172 kilograms estimated
production in 1991, according to the State
survey. Employment rose from 265 to
305 employees. Cambior Alaska Inc., the
operator of the Valdez Creek placer
mine, is solely responsible for this 69 %
increase in production and is currently the
largest producer of placer gold in North
America. Cambior recovered about 2,676
kilograms of refined gold in 1992 and
estimates minable reserves to be 8,014
kilograms of gold.

Alaska Hardrock Mining Co. got the
old Enserch mill back into operation and
with eight workers processed several
thousand metric tons of stockpiled ore
and continued mining and exploring the
Independence mine and other close
properties.

Southwestern region’s estimated
production was about 451 kilograms of
gold, down 7% from that of 1991. The
24 mines employed 103 people, down
from 25 mines and 105 employees in
1991. The largest placer mine in the
region continued to be NYAC Mining
Co., with 15 employees, at the head of
Bear Creek, about 55 kilometers south of
Aniak.

Activity in the southeastern region was
mostly hard-rock underground mining and
exploration for base and precious metals,
the exploration and development of old
gold and silver mines, and a very small
amount of placer mining for gold. Of the
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1,015 kilograms of gold produced in the
region, 1,008 kilograms was produced by
Kennecott’s underground Greens Creek
Mine from 331,055 metric tons of
massive sulfide ore, according to the
State survey. The gold was recovered by
smelting the lead, zinc, and mixed
lead-zinc concentrates from the flotation
concentrator. In 1992 Greens Creek was
the second largest producer of gold in
Alaska. Starting in 1988, a new ore body
called the West Deposit was explored and
found to contain 10 million metric tons of
ore bearing 4.49 grams per metric ton of
gold along with lead, silver, and zinc.
Despite the richness of the ore, size of
the deposit, and high production rate, the
mine reported substantial financial losses
for 1992, primarily owing to depressed
metal prices.

Silver.—Silver production reported to
the State in 1992 was 283,532 kilograms,
valued at an estimated $34,913,341. The
State reported silver production in 1990
and 1991 at 315,234 kilograms and
282,322 kilograms, respectively, valued
at $50,675,000 and $39,114,490. Alaska
ranked second among the States in
production of silver, up from third in
1991. The Greens Creek Mine, in its
fourth year, produced 220,835 kilograms
of silver from 331,055 metric tons of ore.

Greens Creek was the State’s leading
silver-producing mine, but slipped into
second place nationwide from first place
in 1991. The milling rate averaged 907
metric tons per day. The silver was
contained in the gravity and flotation
concentrates from the mill and recovered
by smelting and refining.

The Red Dog Mine was the other
major silver source in Alaska in 1992.
An average of about 3,932 metric tons
per day was milled by selective flotation,
producing lead, zinc, and bulk zinc-lead
concentrates. Silver was recovered from
each of the concentrates by smelting and
refining. The ore milled in 1992 was
reported to have averaged about 19.9%
zinc and 6.0% lead, from a published
reserve of 72.1 million metric tons
averaging 16.8 % zinc, 4.9% lead, and 74
grams per metric tons silver. Efforts
continued to improve zinc recovery from

Red Dog’s complex ores and metal
recovery from the various ore types.
Difficult ore mineralogy continued to
adversely affect metal recovery, and the
quality of the lead and bulk zinc-lead
concentrates continued to be
unsatisfactory. According to company
officials, the overall performance of the
mine was disappointing, mainly because
of poor metal prices and lower sales
volumes.

Placer gold recovered in 1992
contained an unspecified amount of
silver. Refined gold yields the silver as
metal but the placer gold used as nugget
specimens and for nugget jewelry retains
the silver in the original alloy.
Exploration for primary silver and
silver-bearing base metal deposits did not
attract much interest or monetary
expenditure because of the relatively low
metal prices.

Tin.—The State survey reported 680
kilograms of tin, valued at about $5,910,
was produced in Alaska in 1992, the
lowest value in more than 10 years. Both
major tin producers were reported as idle
during the year. The reported tin output
in 1991 was 3,084 kilograms valued at
$22,100. The reported tin output in 1990
was 25,855 kilograms valued at
$200,000. There was little exploration
effort and expenditure on tin in 1992
other than that necessary to hold several
promising prospects justified by previous
work.

Zinc and Lead.—The State survey
reported 1992 zinc production at 248,978
metric tons valued at $301,957,700 and
lead production at 62,278 metric tons
valued at $31,585,440. This amount was
about the same as last year’s production
at 252,346 metric tons of zinc and 63,119
metric tons of lead valued at $278,221,000
and $33,403,680, respectively, in 1991.
According to USBM data, Alaska ranked
first among the States in production of
zinc, second in lead, and fifth in silver.

The Greens Creek Mine operated full
time during its fourth year. The mine is
in a nonwilderness area east of Hawk
Inlet, on Admiralty Island, about 29
kilometers southwest of Juneau. The
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underground mine supplied an average of
907 metric tons per day of ore to the
selective flotation mill, for a total of
331,055 metric tons. The State survey
lists 1992 production at 220,810
kilograms of silver, 1,008 kilograms of
gold, 14,966 metric tons of lead, and
36,734 metric tons of zinc in
concentrates. Lead, zinc, and a bulk
lead-zinc concentrate were shipped to
foreign smelters from the company’s
Hawk Inlet storage and loading dock.

The Red Dog Mine is about 140
kilometers north of Kotzebue and 83
kilometers inland, northeasterly, from the
Chukchi Sea. The mine produced
1,435,190 metric tons of zinc-lead-silver
ore during 1992, according to the State
survey. About 430,800 metric tons of
lead, zinc, and bulk (ISF) lead-zinc
concentrates was shipped during the short
open water season of about 100 days.
The concentrates went to the Cominco
smelter at Trail, British Columbia,
Canada, and to smelters in Europe and
the Far East. GCO Minerals Co. did
several hundred meters of drilling
assessment work on the Lik
zinc-lead-silver property about 19
kilometers west of the Red Dog Mine.
The State survey reports the Lik deposit
has preliminary reserves of about 21.77
million metric tons averaging 9.0% zinc,
3.1% lead, and 48 grams per metric ton
silver.

Other Metals.—Several placer
operators recovered small amounts of
platinum and platinum-group metals as a
byproduct with their gold production.
There was some active exploration of
low-grade copper deposits that carried
recoverable gold and silver values.
Interest in molybdenum deposits has
disappeared. Only necessary assessment
work was carried out on some of the
more interesting nickel-copper claims.
The previous interest in uranium and rare
earths has about disappeared.

Industrial Minerals

Sand and Gravel (Construction).—
Construction sand and gravel production
is surveyed by the USBM for
even-numbered years only; data for
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odd-numbered years are based on annual
company estimates. This chapter contains
actual data for 1990 and 1992 and
estimates for 1991. Production of
construction sand and gravel reported to
the USBM in 1992 was 13.6 million
metric tons valued at $43.3 million, about
7% above estimated output in 1991. The
estimated production in 1991 was 12.7
million metric tons valued at $39.2
million. The State survey reported the
1992 production of 13.2 million metric
tons valued at $42.2 million, produced by
640 employees. The largest percentage
increase in sand, gravel, and stone use in
the State was in the southeastern region
and most of the increase is related to
infrastructure development associated
with logging on Tongass National Forest
and other lands. The largest percentage
decrease has been in the northern region
and is associated with decreased North
Slope oilfield use. The USBM and the
State of Alaska production quantities of
sand and gravel are fairly similar so most
of the amount and value distribution
information is taken from the State
figures.

The northern region wused about
711,000 metric tons of sand and gravel.
The Red Dog Mine project used sand and
gravel, riprap, and shotrock for road
maintenance and construction. About
235,820 metric tons of gravel was used
by Alyeska Pipeline Service north of
Atigun Canyon. B.P. Exploration used
sand and gravel for construction,
maintenance, and repair projects in the
Kuparuk Deadarm Mine area and the
Duck Island unit. Work was completed
on airports at Kiana and Selawik,
according to ADOTPF records.

The western region reported about
570,000 metric tons total usage, an
increase of 47% from that of 1991. All of
the increase was for road repairs and
construction on the Seward Peninsula and
to improve and upgrade the White
Mountain and Nome airports. ADOTPF
took care of the road work. Tidemark
Corp. provided the gravel for the
federally sponsored road and airport
construction. The estimated unit value of
sand and gravel in the northern and
western regions was $4.63 per metric ton

and $3.04 per metric ton, respectively.
State surveys reported industry
employment was 80 people in the
northern region and 55 people in the
western region.

The eastern interior region consumed
about 3.72 million metric tons of sand
and gravel, valued at more than $12.9
million, an average of $3.83 per metric
ton. The State listed industry employment
at 165 people. ADOTPF-administered
projects used 2,704,675 metric tons on
such improvement projects as Geist Road,
Peger Road, Airport Road, Dalton
Highway bridge, Farmers Loop Road
west, Ballaine Road, Fort Yukon
Runway, and Elliott Highway. Fairbanks
Sand and Gravel Inc. (FSG) was
purchased from Sealaska Corp. by
Aggregate Products Inc. Owing to the
sale of the company and the need for
repair on mine and equipment, production
was far below that for previous years.
FSG recovered about 55,327 metric tons
of sand and gravel, wusing Iits
barge-mounted clam shell dredge and 20
employees. Other sand and gravel users
in the region include Earthmovers, H &
H Contractors, ACE General Contractors,
and Rolling Stone Inc.

The south-central region producers
reported mining about 4.47 million metric
tons of sand and gravel worth about
$14.8 million and employing 170 people.
Federal and State funded highway
projects in the Anchorage area used about
2.7 million metric tons according to
ADOTPF records. Rebuilding of the
Glenn Highway from Palmer to Peters
Creek was the largest single construction
project. In the Valdez-Glennallen area the
ADOTPF administered work on the
Chitina airport, Gulkana Runway, Glenn
Highway, Richardson Highway, and the
Copper Highway bridge. Road repair in
south Anchorage and port improvements
called for 1.9 million metric tons of pit-
run aggregates shipped by Alaska
Railroad.

In the southwestern region the State
survey reported use of 18,140 metric tons
of industrial minerals by Calista Corp.

Southeastern regional sand and gravel
production was 3.32 million metric tons
valued at about $9 million by the 12
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TABLE 2
ALASKA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN
1992, BY MAJOR USE CATEGORY

Use (gl:, l:tn); Value Value

short tons) (thousands) per ton

Concrete aggregates (including concrete sand) 260 $1,432 $5.51
Asphaltic concrete aggregates and other bituminous

mixtures w w 291

Road base and coverings 12,589 35,560 2.82

Fill 1,646 4,678 2.84

Snow and ice control w w 4.82

Other miscellaneous uses 205 698 3.40

Unspecified:!

Estimated 306 968 3.16

Total 15,006 243,335 2.89

Total® * 13,613 43,335 3.18

tons by 0.907185.

companies reporting to the State survey.
The industry employed 158 people,
almost double the employment level of
1990. The principal uses were
maintenance of roads in the Juneau,
Ketchikan, and other urban areas and the
construction and maintenance of logging
access roads on Tongass National Forest,
Native Corp., and private lands.
Production in the Juneau area was
reported as 27,210 metric tons worth
$106,500 from the Acme Pit by Hildre
Sand and Gravel Co. and 45,350 metric
tons from the Lemon Creek pit by Red
Samm Construction, Inc. About 22,675
metric tons of river gravel was used by
the city of Skagway for road maintenance
and port facility work.

The Alaska Peninsula region reported
the production of about 437,900 metric
tons of sand and gravel valued at
$397,890 produced by eight people.
About one-third of the material mined
was for logging roads on Kodiak and
Afognak islands. Most of the rest of the
material mined was used by ADOTPF
and the city of Kodiak for maintenance
and repair of the island’s road system and
within the city limits of Kodiak.

Stone stone

(Crushed).—Crushed
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W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses.”

!Includes production reported without a breakdown by end use and estimates for nonrespondents.

2Data do not add to total shown because of independent rounding.

30ne metric ton is equal to 1,000 kilograms or 2,204.62 pounds. To convert short tons into metric tons, multiply short

“Total quantity and total value in thousand metric tons and thousand dollars.

production is surveyed by the USBM for
odd-numbered years only; data for
even-numbered years are based on annual
company estimates. This chapter contains
estimates for 1990 and 1992 and actual
data for 1991. No production of
dimension stone was reported in Alaska
in 1992.

The USBM estimated production of
crushed and broken stone in 1992 was 2.7
million metric tons valued at $13.4
million. Production in 1991 was reported
to have been 0.98 million metric tons
valued at $4.79 million. Surveys by the
State show 1992 stone production of 2.6
million metric tons valued at $23.0
million and in 1991 2.7 million metric
tons valued at $22.5 million. The demand
for stone was generally weak after 1990,
with a slow decline through 1991 and
1992. Employment in 1992 was 145,
down from 165 in 1991.

Some crushed stone was used in the
form of shotrock and riprap for dam
construction and road maintenance at the
Red Dog Mine project in the northern
region.

The use of crushed stone in the
western region was for road resurfacing
and construction, airport improvements
and expansion, and for State road and

infrastructure needs near Nome.

In the Alaska Peninsula region Koniag
Inc. quarried graywacke to be crushed
rock for road construction on Afognak
Island and Kodiak Island. Most of the
material was for logging road
construction. ADOTPF and the city of
Kodiak also used crushed bedrock on the
island’s road system and within the city.

About 1.1 million metric tons of stone
was reportedly quarried in the
southeastern region. Principal uses were
for construction and maintenance of
Tongass Forest and private and State
logging access roads. An unnamed
construction company mined about 5,900
metric tons of shotrock from a quarry
leased from the village of Thorne Bay for
use in the city. In the Juneau area, Red
Samm Construction quarried 45,350
metric tons of shotrock worth $465,000.

Other Industrial Minerals.—Alaska
Basic Industries manufactured gray
portland cement at its plant in Anchorage
using domestic clinker and gypsum
received at the Port of Anchorage by
marine transportation. This is the only
cement plant in Alaska so the amount and
value of the cement produced is withheld
to avoid disclosing company proprietary
data.

The State survey listed peat production
in 1992 at about 54,000 cubic meters
valued at about $400,000. That was a
decrease from the 57,000 cubic meters
valued at $450,000 estimated in 1991.
Employment in 1992 was 40, down from
45 employees reported in 1991. Most of
the peat was mined just north of
Fairbanks on land owned by the
University of Alaska. Much of the peat
was consumed in agricultural uses.

Jade was mined at its Ambler River
deposits by NANA Regional Corp. and
processed for marketing at its plant in
Kotzebue. The source of the nephrite jade
was NANA’s Empire Mine in the Jade
Mountains and its Stewart Mine in the
Cosmos Hills. These deposits are up the
Kobuk River east of Kotzebue, near
Kiana and Shungnak. The jade varies in
quality and is used for a variety of fine
carved personal ornamental items to cut
and polished tiles and large slabs for table
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tops and facings. Soapstone for carving
and other uses was mined north of
Anchorage. The USBM has withheld the
quantities and values of jade and
soapstone production for several years to
avoid disclosing company proprietary
data. The State survey listed the value of
these materials produced in 1992 at
$30,000 up from $12,000 reported in
1991.

Mining engineers, U.S. Bureau of Mines, Juneau, AK.
They have covered the mineral activities in Alaska since
1993.

2Swainbank, R. C., T. K. Bundtzen, A. H. Clough, E.
W. Hansen, and M. G. Nelson. Alaska’s Mineral Industry
1992. Div. of Geol. and Geophys. Surv. Spec. Rep. 47,
1993, 90 pp.
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TABLE 3

Fairbanks, AK 99710

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity Region
Cement:
Alaska Basic Industries 1040 O’Malley St. Grind and blend Cook Inlet-Susitna.
Anchorage, AK 99501
Gold:
Alaska Gold Co. Box 640 Placer-dredge Seward Peninsula.
Nome, AK 99762
Cambior Alaska Inc. Box 110 Placer South-central.
Cantwell, AK 99729
Kennecott Greens Creek Mining Co. 300 Vintage Bivd. Lode-underground mine Southeastern.
Suite 200
Juneau, AK 99801
Polar Mining Co. 4545 Woodriver Dr. Placer Yukon River.
Fairbanks, AK 99709
Gemstone (jade):
NANA Regional Corp. Box 49 Quarry Northern.
Kotzebue, AK 99752
Stone:
Aleutian Construction Co. 3909 Arctic Blvd. do. Aleutian Islands.
Anchorage, AK 99501
KRM Inc. Box 8100 do. Southeastern.
Ketchikan, AK 99901
City of Petersburg Box 329 do. Do.
Petersburg, AK 99833
South Coast Inc. Box 8620 Quarries Seward Peninsula.
Ketchikan, AK 99901
U.S. Bureau of Indian Affairs Box 3-8000 do. Southeastern.
Juneau, AK 99801
Tin:
Shoreham Resources Ltd. Box 10499 Placer Eastern Interior.

Zinc, silver, lead:

Kennecott Greens Creek Mining Co. 3000 Vintage Blvd. Lode-underground mine Southeastern.
Suite 200
Juneau, AK 99801

Cominco Alaska Inc. Box 1230 Lode-open pit Northern.
Kotzebue, AK 99752

ALASKA-—1992
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THE MINERAL INDUSTRY OF ARIZONA

This chapter has been prepared under a Memorandum of Understanding between the U.S. Bureau of Mines, U.S.
Department of the Interior, and the Arizona Department of Mines and Mineral Resources for collecting information on all

nonfuel minerals.

By Jean A. Dupree' and H. Mason Coggin?

Arizona remained the national leader
in 1992 in nonfuel mineral production
value, a lead it has held for 4 years.
Total value for the State was $3.17
billion, an increase of about 10% over
the revised 1991 total of $2.88 billion and
equating to nearly 10% of U.S. total
nonfuel mineral value. In addition,
Arizona supplied 65% of the 1992 U.S.
total copper value and continued to lead
the United States in copper production.
Arizona’s 1992 copper production was
1.15 million metric tons valued at $2.73
billion, and copper still provided the
lion’s share (86%) of the State’s total
nonfuel mineral value. Construction sand

continued to be lesser, but significant,
players in the State’s mineral picture. In
1992, the State remained an important
gold producer and was nationally
significant in terms of output of several
byproducts of copper production—Ilead,
molybdenum, rhenium, silver, and
sulfuric acid.

TRENDS AND
DEVELOPMENTS

The year 1992 was the last full year of
gold production at Cyprus Mineral’s
Copperstone Mine in western Arizona.
Mining ended in December when ore

annual report, Cyprus projected that
heap-leach production from low-grade
stockpiles would continue through April
1993. The company first poured gold at
Copperstone in November 1987.

By nearly an order of magnitude,
Arizona continued to lead all other States
in copper production. Arizona’s 1992
copper output grew 12.6 %, and the State
supplied 65% of total U.S. copper value.
A study prepared by the Western
Economic Analysis Center showed that
the Arizona copper industry contributed
$6.56 billion as a combined direct and
indirect impact to the 1992 State
economy, up sharply from its $5.65

and gravel, gold, and portland cement | reserves were depleted. In its 1992 | billion impact in 1991. The combined
TABLE 1
NONFUEL MINERAL PRODUCTION IN ARIZONA!
1990 1991 1992
Mineral
Quantity (mz:sl::ds) Quantity (thov::::ds) Quantity (mxsl::ds)
Clays metric tons 140,162 $2,318 228,411 $3,830 102,337 2$463
Copper® do. 978,767 2,657,649 1,024,066 2,468,255 1,153,225 2,731,152
Gemstones NA 2,098 NA 3,173 NA 5,416
Gold® kilograms 5,000 62,191 6,195 12,362 6,656 73,818
Iron oxide pigments (crude) metric tons w w 18 22 77 62
Sand and gravel (construction)
thousand short tons 31,590 112,785 22,500 79,400 33,842 123,517
Silver® metric tons 149 19,346 148 19,212 165 20,873
Stone (crushed) thousand short tons °5,300 °13,500 7,060 32,842 °5,500 26,300
Combined value of cement (portland), clays
[bentonite (1992)], diatomite (1990),
gypsum (crude), iron ore (usable, 1991),
lead (1991-92), lime, molybdenum, perlite,
pumice, pyrites, salt, sand and gravel
(industrial), stone (dimension), tin (1992),
and values indicated by symbol W XX 207,591 XX 198,230 XX 181,915
Total XX 3,077,478 XX 2,877,326 XX 3,165,938

2Excludes certain clays; kind and value included with *C

(including ion by producers)

iy

3Recoverable content of ores, etc.

ARIZONA—1992

“Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprictary data; value included with "Combined value" data. XX Not applicable.
'Production as measured by mine shipments, sales, or marketable producti
ined value” data.
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economic impact reflected both the
industry’s direct payments to its
employees, businesses, and State and
local governments in addition to money
recirculated through the Arizona economy
to create a multiplier effect. Taxes
directly paid by the copper industry to
State and local governments were $117
million, an increase of 16% from those
paid in 1991. Indirect and direct 1992
revenues (taxes paid by the copper
companies and their employees, and by
suppliers and their employees and
suppliers) received by the Federal
Government were $3.5 billion, more than
$20,000 per acre of Federal lands used
for metal mining in Arizona. Federal
taxes alone paid by the State copper
industry totaled $88 million, a return of
more than $500 per acre. Additionally,
the Arizona copper industry had an
important impact on lowering the 1992
U.S. trade deficit in that the State’s
copper producers sold copper and copper
concentrates valued at nearly 454 million
to customers overseas.>

Among construction trends, single
family housing sales increased in the
State’s two largest metropolitan areas
during the year. In the Phoenix
metropolitan area, they grew 33% with
about 18,500 units permitted. In the
Tucson area, such permits rose an
impressive 39% to reach 3,900 units.
Such increases had a positive effect on
State sand and gravel, cement, crushed
stone, gypsum, and other industrial
mineral producers.

EMPLOYMENT

According to Arizona Department of
Economic Security employment figures,
1.605 million people were employed
during 1992 in the nonagricultural sector.
An average of 12,600 people were
employed in mining during 1992,
compared with 14,900 so employed in
1991. Of this number, 10,100 held jobs
in the copper mining sector, compared
with 12,300 in 1991. Average
unemployment statewide was 7.5%.
According to a study by the Arizona
Mining Association, about 69,400 State
residents held jobs during 1992 as a
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result of the combined direct and indirect
contributions of the copper industry to
personal, business, and government
income.*

ASARCO Inc. and unions reached a
tentative agreement in July on a new 3-
year contract that affected Arizona
employees at the Hayden copper smelter
and at the company’s Silver Bell and
Mission Mines.

During February, a representation
election was held at Cyprus’ Miami
operation to decide whether Cyprus
employees wanted to be represented by a
union coalition of the United Steelworkers
of America, the International Association
of Machinists, and the International
Brotherhood of Boilermakers. Election
results were delayed for 8 months while
Cyprus appealed the holding of the
election because it had wanted the entire
Miami operation to be considered one
bargaining unit while the unions had
wanted the election for only smelter and
rod plant employees. In September, the
National Labor Relations Board decided
against Cyprus’ interpretation, and
election results were released: employees
had voted 206 to 84 against union
representation. Also during 1992,
Cyprus Minerals Co. relocated its Cyprus
Copper Co. from Denver to Tempe. In
a major cost reduction manuever at
yearend, Cyprus Copper Co. announced
the layoff of 184 Arizona employees from
its Tempe office and at its Sierrita-Twin
Buttes, Miami, Bagdad, and Casa Grande
operations.

Magma Copper Co. awarded its teams
at the San Manuel smelter and refinery
their first bonus checks based on the
company’s gainsharing plan that went into
effect in 1991. Magma continued to
experiment with its new workplace
climate that involved increased
cooperation and communication between
management and labor: a company that
apparently has effected the simple
realization that these two groups are in
the same business. By 1992, Magma’s
new team-based organizational structure
had generated measurable changes in
mining costs, work efficiency, and
improved safety.

About 30 State high school teachers

took advantage of two summer courses,
each a week long, concerning minerals
and mining. Sponsored by the Arizona
Mining Association, teachers received
college credit for the program through the
University of Arizona. The teachers
learned about the mineral extraction
process, uses of minerals, meeting
environmental standards, and other
aspects of the mining industry.
Representatives from all the State’s
copper mining operations spoke to the
teachers. Tucson teachers toured Magma
Copper Co.’s San Manuel operations;
those in Tempe visited Magma’s Pinto
Valley operation and Cyprus Minerals
Co.’s Miami operation.

ENVIRONMENTAL ISSUES

Asarco finalized transfer of 157,000
contiguous acres (245 square miles) of
the Cienega Watershed to the Bureau of
Land Management (BLM) in exchange
for 3,500 acres of BLM land near Silver
Bell. According to one Pima County
official, 6 years of cooperative effort
among the county, BLM, Arizona State
Land Department, and Asarco ended in
conservation, water resource protection,
flood and erosion control, open space
preservation, habitat protection, and new
recreational opportunities for the area.
The head of Asarco’s Southwestern
Mining Div. pointed out that the land
exchange completed a corridor of public
lands extending south from Colossal Cave
almost to the United States-Mexico
border.

In past years, Cyprus had spent
hundreds of thousands of dollars to
reclaim tailings piles at its Miami
operation using topsoiling, seeding, and
watering methods that would not yield
grass cover after the first growing season.
During 1992, Cyprus Minerals Co.
completed its successful $70,000, 3-year
experiment with Longhorn cattle and
special grass seedings to control dust and
reclaim tailings. The cattle trample seed
and mulch into the tailings in a fenced
area, add their own special fertilizer, and
are then moved to another plot. In this
holistic system, interaction of the cattle
with grass germination increased seed
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germination and created a dense
protective grass cover, which curtailed
wind erosion. According to the school of
thought for this experiment, grasses and
rangelands require interaction with cattle
(as they did with the buffalo) to function
properly as an ecosystem, and rangeland
destruction is brought about not so much
by overgrazing as by destroying that
interaction between the grass growth
cycle and grazing animals. The method
produced dense grass growth not just on
the top of the tailings, but also on the
slopes.

DMI Aviation of Tucson was fined
$1.6 million and ordered by the State and
Federal agencies to clean up 450 metric
tons (500 short tons) of aluminum dross
on its property. The dross, generated
between 1976 and 1982, was a byproduct
of a process in which aircraft parts were
recycled to recover aluminum.

EXPLORATION ACTIVITIES®

Companies continued to explore for
copper in Arizona, in particular, for
leachable properties. Magma Copper Co.
acquired from Conoco Inc. the Poston
Butte copper deposit 3 miles northwest of
Florence in Pinal County, future
production from which could replace the
nearly depleted San Manuel open pit.
Preliminary estimates indicated the
deposit had reserves of 270 million
metric tons (300 million short tons) of
oxide ore containing 0.37% copper and
470 million metric tons (500 million short
tons) of sulfide ore containing 0.39%
copper. Magma indicated that, pending
successful feasibility studies and
permitting, plant construction could begin
as early as 1995. The mine would
employ about 300 people. Magma
continued evaluation of the Lower
Kalamazoo deposit at San Manuel.
According to the State Department of
Mines and Mineral Resources, other
companies acquired properties for
exploratory copper projects in Cochise,
Pinal, and Santa Cruz Counties.

Arimetco International Inc. entered
into a lease-option agreement with Zonia
Co. under which Arimetco could explore
and mine 1,200 acres east of Kirkland
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Junction (Yavapai County). McAlester
Fuel Co., the former owner, operated a
copper precipitation operation on the
property between 1966 and 1975. In its
annual report, Arimetco announced a
minable reserve of 27 million metric tons
(30 million short tons) grading 0.38%
copper. Inherited from previous mining
operations were an additional 6 million
metric tons (7 million short tons) on
heap-leach piles grading 0.24% copper.

Arimetco continued development of its
Van Dyke property that, according to the
company, contained a reserve of more
than 100 million short tons of 0.51%
copper. Arimetco planned to utilize the
existing Van Dyke shaft as part of the in
situ leach extraction system. The
company began repairs to the shaft and
constructed a tool shop, hoist building,
and installed a rebuilt hoist. By yearend,
400 feet of the 1,100-foot shaft had been
renovated and readied for use.

According to the Arizona Department
of Mines and Mineral Resources, Phelps
Dodge Corp. rehabilitated the Hopewell
tunnel and other underground workings in
the Jerome area. The work was
conducted to sample and evaluate this
classic U.S. massive sulfide deposit for
base and precious metal resources.

Cyprus Minerals Co. conducted heap-
leach tests at the old Lakeshore Mine
near Casa Grande to evaluate the property
as an open pit operation.

Victoria Resources Corp. and Bema
Gold Corp. jointly announced that
Victoria had signed a letter of intent to
acquire the entirety of the West Hills
copper property from private vendors.
Bema was the largest shareholder of
Victoria and announced plans to further
explore the property. The area is near
Gleason, about 30 miles south of Willcox
(Cochise County). Phelps Dodge staked
an adjacent area west of the property.

Toltec Resources drilled and dropped
the Middlemarch copper property in the
Dragoon Mountains (Cochise County).

A number of companies reported they
were pursuing gold exploration targets in
the State. Western States Minerals Corp.
withdrew from a joint-venture partnership
with DRX Inc. at the Commonwealth
property (Cochise County). Reasons

cited for terminating the arrangement
included declining gold prices and
investment requirements needed to
acquire a 60% interest in the property.
Addwest Minerals reopened Line Road
tunnel and No. 1 shaft at the Gold Road
Mine near Oatman (Mohave County).
Cambior acquired the Cyclopic Mine
(Mohave County) and other areas in the
Gold Basin district. VLS Minerals drove
a decline at the Wilson placer in the La
Cholla placer district near Quartzsite (La
Paz County).

Cyprus returned the BVO property
(Yuma County) to its owners after
drilling the property for precious metals.
Verdstone Gold Corp. acquired BVO and
began developing a small, open pit mine
and established an arrangement with
Cyprus to truck ore to the Copperstone
mill (La Paz County).

Royal Gold Inc. signed a 2-year option
agreement with Southwest Exploration
Inc. to conduct exploration on the
Treasure King property (Yavapai
County). Equinox Resources Ltd.
entered into an agreement to acquire a
100% interest in the Oro Blanco gold
property near Nogales (Pima County)
from NCA Minerals. Manbhattan
Minerals Corp. signed a letter of intent to
acquire an 80 % interest in the Harquahala
gold property (La Paz County). Oneida
Resources Inc. and Placer Dome
terminated their joint-venture exploration
agreement on the Mexican Hat project
(Cochise County). Placer Dome had
earned 80% interest in the property,
which Oneida repurchased.

Silverspar Minerals Inc. completed
drilling on its silver-fluorite property
about 50 miles north of Yuma. All
deposits were reputed to be of acid-grade,
a type suitable for the manufacture of
hydrofluoric acid and fluorocarbons.
According to the company, phaseout of
chlorofluorocarbons and increased
demand for hydrofluorocarbons had
enhanced the market for acidspar.

LEGISLATION AND
GOVERNMENT PROGRAMS

The second regular session of the 40th
Arizona Legislature and five specially
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called sessions (fifth through ninth)
convened during 1992. A total of 1,142
bills and 84 memorials and resolutions
were introduced into the second regular
session, of which 260 bills were enacted
into law. Additionally, 3 joint resolutions
were signed by the Governor and 14
memorials and resolutions were
transmitted to the Secretary of State.
One bill that could eventually have
dramatic impacts to State sand and gravel
dredging, House bill 2594, established
administrative procedures for determining
the State’s claim to ownership of the beds
of watercourses. The enactment
establishes the five-member Arizona
Navigable Stream Adjudication
Commission to determine navigability of
State watercourses and any associated
public trust values.  "Navigable" is
defined as a watercourse that was in
existence at the time of statehood and was
used for commerce. The goal of the new
legal exercise is to determine the State’s
claim to ownership of the beds of
Arizona watercourses.  Beginning in
1993, the State Land Department is to
begin evaluating the navigability of each
watercourse, its present uses, and its
public trust values. Results of its
determination will be forwarded to the
Arizona Navigable Stream Adjucation
Commission, which will consist of five
gubernatorial appointees. The State will
relinquish its claim to the streambed if
the watercourse is determined to be
nonnavigable. Land relinquished will be

amount would be credited to the present
lessee or owner at the time of public sale.
If the current owner were not the
successful bidder, they are to be
reimbursed by the bidder for the appraisal
value.

A bill that would have imposed a $1
fee on all mining claims to fund location
and closing of abandoned mines by the
State Mine Inspector’s Office died in the
House. The bill, Senate bill 1336, would
have raised an estimated $100,000 to
$200,000 annually.

The State legislature and the Governor
also enacted several environmental bills.
Senate bill 1430, the Air Quality Act,
was enacted, thereby conforming
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Arizona’s air pollution laws to the 1990
Clean Air Act, clarify State and county
roles in air quality enforcement, and
reduce permitting steps.

The Stream and Riparian Resources
Act, House bill 2404, died in the House.
The bill would have extended legal
recognition to riparian ecosystems and
established a ladder for preference water
use: municipal needs first, followed by
irrigation and stock watering, power,
mining, groundwater recharge, and,
finally, riparian protection. Senate bill
298 was enacted, however, to collect
scientific and economic data and develop
analyses that would allow the legislature
to make informed decisions on riparian
area protection. The new law mandates
studies by three State agencies: the
Department of Water Resources, Game
and Fish Department, and Department of
Environmental Quality. The State Water
Resources Department will evaluate
effects of ground water pumping and
surface water use on riparian areas. The
Game and Fish Department will develop
a hierarchical riparian area classification
system and use the system to map
riparian areas in the State. The
Department of Environmental Quality will
identify activities, operations, and uses of
land in riparian areas that may alter or
destroy the riparian area and to report its
findings to the Governor by October 1,
1993. To synthesize the reports of the
three agencies, the bill also creates the
Riparian Area Advisory Committee
formed of 26 members, 19 of which are
appointed by the Govemor. The
committee will represent seven State
agencies, environmental interests,
recreational users, counties, water
interests, manufacturing, and farmers. Its
final report is due December 1, 1994.

By enacting Senate bill 1545, the
legislature established a nine-member
advisory council on environmental
education to promote coordination and
planning with public and private agencies
and educational institutionsconcerning the
environmental education plan formulated
by the Governor’s Task Force on
Environmental Education. The Arizona
Advisory Council on Environmental
Education may solicit monies for

environmental education and develop
models for community-based recycling,
conservation, and integrated pest
management.

The legislature also passed the State-
Lands Private-Property Rights Protection
Act, Senate bill 1053, a landmark and
controversial bill that requires State
agencies to determine if new anti-
pollution regulations devalue property,
and, if so, to compensate land owners.
The goal of the new law is to establish a
process by which the State can determine
whether its actions result in a "taking" of
private property that requires
compensation under the Fifth or
Fourteenth Amendments to the U.S.
Constitution. The bill permits the State
to exchange lands containing minerals or
metals. A petition forced the bill to
referendum too late to make the ballot in
1993, so its enactment will be delayed
until 1994.

BLM implemented new rental fees for
unpatented mining claims as mandated by
the 1993 Interior Department and Related
Agencies Appropriations Act (amendment
18 to H.R. 5503, signed October 5,
1992). The act requires holders of
unpatented mining claims to pay the
Federal Government a rental fee of $100
per year per claim. The new fee replaces
the $100 annual assessment work per
claim, and its stated purpose was for
reducing surface disturbance carried out
solely to maintain a mining claim and to
discourage filing of nuisance claims. The
perception of many in the mining
industry, however, was that the fees were
intended to curtail mining activity in the
Western United States. Rental fees will
be deposited into the general treasury,
and a portion of the monies will be
returned to BLM to fund its mining law
administration program. The rental fee
requirement was scheduled to expire
September 30, 1994. Types of
unpatented claims affected include lode
claims, placer claims, mill sites, and
tunnel sites.

In situ leaching of copper remained an
imporatant element of U.S. Bureau of
Mines (USBM) research during 1992.
This technology utilizes a suite of vertical
injection wells to pump leach solutions

ARIZONA—1992



through fractured copper ore. In situ
leaching is potentially cheaper, more
environmentally friendly (because it does
not require surface disturbance),
consumes less energy, and results in safer
working conditions than conventional
mining techniques. The USBM’s
showcase is the Santa Cruz deposit about
7 miles west of Casa Grande (Pinal
County). Asarco, in joint-venture
partnership with Freeport Minerals Co.,
provided funding for the project. After
successful completion of the 1991 test
involving monitoring of tracer solutions,
the USBM began permitting for an 18-
month test involving injection of dilute
solvents and construction of a solvent
extraction-electrowining plant on the site.

The USBM also continued its
inventory of mineral resources in the
Coronado National Forest in southeastern
Arizona. Fieldwork was completed in
the Patagonia, Huachuca, Tumacacori,
Santa Catalina-Rincon, and Dragoon
Mountains. Fieldwork was also
completed for a mineral resource
appraisal of the Coconino National Forest
in north-central Arizona. In addition, the
USBM completed a mineral appraisal of
the detachment fault terrane in west-
central Arizona and began preparing
copies for distribution as MLA 13-92.

The Arizona Mining and Mineral
Resources Research Institute was awarded
$16,000 by the USBM with the
stipulation that the monies be used only to
support graduate students. Five
fellowships were awarded for the 1992-93
academic year for the following research
topics: application of neural networks to
electrical geophysical exploration
methods, behavior of iron particulates
during combustion of pulverized coal,
attenuation of arsenic in copper leach
piles, studies of ground support
interactions in block caving mines, and
alkali and sulfur oxide capture
mechanisms.

The Arizona Department of Mines and
Mineral Resources published its annual
directory of active mines in Arizona
(D39) and the "Arizona Mining Update”
(C37). The department also published
"Copper Oxide Resources” (OFR92-10),
which lists more than 800 properties with
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significant oxide copper resources, and
" Arizona Copper Reserves" (OFR92-11),
which reviews 75 major copper
properties.  Struggling with budget
cutbacks, the agency closed its Tucson
office in 1992, retaining its Phoenix
headquarters.

The Arizona Geological Survey
released several publications of interest to
the minerals industry, including the
following: CR-92-B "Location, Geologic
Setting, and Production History of the
Harvey Blackwater Nos. 1, 3, and 4
Uranium Mines, Apache County, Arizona
and San Juan County, Utah"; OFR-92-1
"Mineral Deposits of the Bullard Mineral
District, Harcuvar Mountains, Yavapai
County, Arizona"; and the revised OFR-
92-6 "Index to Published Maps of
Arizona."”

FUELS

Arizona continued to produce coal and
minor amounts of oil and natural gas.
According to U.S. Department of Energy
statistics, Arizona continued to be 16th in
the United States in coal output with 12.5
million short tons, dropping 5% from
1991 production. Arizona’s 1992
production was 1.3% of U.S. coal
production.® Peabody Coal Co. mined
subbituminous coal from two surface
mines in Navajo County in northern
Arizona. As ranked by the National Coal
Association, Peabody’s Kayenta Mine
remained 17th in the Nation and the
Black Mesa Mine was 27th.” Kayenta
supplied coal for the Salt River Project’s
Navajo Generating Station near Page.
Black Mesa supplied, via the world’s
largest underground slurry pipeline, coal
to Southern California Edison’s Mohave
Generating Staion near Laughlin, NV.
Coal mining on the Navajo Nation in
Arizona and New Mexico supplies 70%
of the tribal annual income. Peabody
employed 900 people at its Kayenta and
Black Mesa operations, with 92% of the
work force coming from Navajo and
Hopi Tribes. Peabody pays the tribes
about $33 million in annual royalties and
$308,000 in tribal scholarship funds.

Because of low prices for uranium,
Energy Fuels Nuclear Inc. kept all its

properties idle in 1992.  Company
properties on standby status included
Arizona One, Hermit, Kanab North, and
Pine Nut. According to the U.S. Energy
Information Administration, the average
1992 price for uranium deliveries from
domestic supplies was $13.45. The
Supreme Court refused to hear a case
brought by Havasupai tribal members
against uranium mining near Grand
Canyon. The tribe claimed that Energy
Fuels Nuclear Inc.’s idled Canyon Mine
is in an area the Havasupai regard as
sacred.

A project to clean up uranium mill
tailings on Navajo Nation lands in
Monument Valley, AZ, and Mexican
Hat, UT, began in September. The
project will continue for about 3 years at
a cost of $21.6 million.

The Federal Radiation Exposure
Compensation Act provided $30 million
to compensate Navajo uranium miners
and others who were exposed to radiation
during the height of the Government’s
program to develop nuclear weapons,
between the 1940’s and 1970. Each
eligible person or family received
$100,000 and a formal apology. The
Navajo Nation also is doing surface
reclamation of abandoned uranium mine
tailings.

According to the U.S Energy
Information Administration, Arizona
produced 94,000 barrels of crude oil, a
drop of 15% from 1991 output.® State
production of marketed natural gas was
771 million cubic feet,” down from the
1991 figure of 1,225 million cubic feet of
marketed natural gas. Although Arizona
is far from being a major oil- or gas-
producing State, several companies
undertook exploration programs during
1992. In the northeast corner of the
State, for example, Chuska Energy Co.
opened the Black Rock Field, discovered
by Cities Service Corp. in the early
1970’s.

REVIEW BY NONFUEL
MINERAL COMMODITIES"

Metals

Copper.—Copper continues to be an
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essential ingredient of modern living.
The average American will consume
1,500 pounds of copper in her or his
lifetime. We unthinkingly live and work
in buildings equipped with copper wiring
and copper pipes, punch a button to turn
on a television or stereo, or use
telephones, computers, and Fax
machines—technologies that would not be
available without copper or the mines that
produce it. Arizona continued to be the
Nation’s premier copper-producing State,
a lead it has maintained for more than 80
years. State production for 1992 totaled
1.15 million metric tons valued at $2.73
billion. Arizona’s output and value rose
13% and 11%, respectively. During
1992, domestic copper consumption grew
by 7.5%, a rise aided by a decline in
interest rates and a 20% surge in U.S.
housing starts. Sluggish domestic and
world economies, however, continued to
affect copper prices. Western World
refined copper rose in 1992 by 2% to
about 9.8 million short tons; copper
consumption, however, was unchanged at
9.9 million short tons. The average
Commodity Exchange (Comex) spot
copper price during 1992 dropped to
$1.03, compared to $1.05 per pound in
1991 and $1.19 per pound in 1990.

Of the country’s top 25 copper mines
in 1992, 16 were in Arizona. Copper
production occured from 8 of Arizona’s
15 counties in 1991, with Greenlee,
Pinal, and Pima Counties (in decreasing
order of production) leading the list.
Four major companies mined copper in
Arizona during 1992: Phelps Dodge
Corp., headquartered in Phoenix and
having operations in Greenlee and
Cochise Counties; Cyprus Minerals Co.,
with operations in Gila, Mohave, Pima,
Pinal, and Yavapai Counties; Magma
Copper Co., headquartered in Tucson and
having operations in Gila and Pinal
Counties; and Asarco, with operations in
Pima and Pinal Counties.  Smaller
copper-producing firms included A.F.
Budge Ltd. (Yavapai County), Arimetco
International Inc. (Cochise and Mohave
Counties), and Oracle Ridge Mining
Partners (Pinal County). Magma Gold
Co. (Yavapai County) also recovered
copper as a byproduct of precious-metal
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mining.  Virtually all of Arizona’s
primary copper operations were open pit
mines except for the San Manuel (the
underground portion), Superior (Magma
Mine), Casa Grande, and Oracle Ridge.

Phelps Dodge Corp. remained
Arizona’s leading copper company and
was the second largest producer of copper
in the world (after state-owned Codelco
in Chile). "PD" operated the Morenci
complex (Greenlee County) and Copper
Queen Mine (Cochise County).

The gem in Phelps Dodge’s portfolio
continued to be Morenci, the largest
copper mine in the United States and the
second largest in the world (after
Codelco-Chile’s Chuquicamata Mine).
The Morenci facility included the
Morenci, Metcalf, and Northwest
Extension open pits; two concentrators;
and three solvent extraction units and an
electrowining tankhouse (the Morenci SX-
EW facility is now the largest in the
world). Phelps Dodge owned 85 % of the
Morenci operation; the remaining 15%
was held by Sumitomo Metal Mining of
Arizona (a jointly owned subsidiary of
Sumitomo Mining Co., Ltd. and
Sumitomo Corp.). Morenci employed
2,100 people. Phelps Dodge reported the
mine surpassed its 1991 production
record by 14% to yield 353,000 metric
tons (389,000 short tons), which,
incidentally, was more than one-third of
State copper production and more than
one-fifth of U.S. production. Coupled
with this output record was an
outstanding safety record: more than 3.3
million employee-hours without a lost-
time accident. The company completed
construction of the $112 million
Northwest Extension project in May, a
feat that increased Morenci’s already
colossal output by 154,000 metric tons
(170,000 short tons). The company
reentered the Metcalf Mine (abandoned in
1980 because of a high stripping ratio)
and successfully extended and relocated
an in-pit ore crusher-conveyor system.
The new system will permit deeper
mining at the Morenci pit and the
resumption of mining at Metcalf.
Additionally, Phelps Dodge continued its
feasibility studies for mining the
Coronado deposit at Morenci, which

contains 160 million metric tons (180
millon short tons) of sulfide
mineralization grading 0.71% copper and
270 million metric tons (300 million short
tons) of leachable material grading 0.29 %
copper.

Phelps Dodge also continued to
operate the Copper Queen Mine (Cochise
County), which consisted of a copper
precipitate operation at the mined-out
Lavender pit. The mine, near Bisbee,
produced 1,300 metric tons (1,400 short
tons) in 1992. Phelps Dodge Corp. also
began preparing an environmental impact
statement and filed permits for a 154-
million-metric-ton(170-million-short-ton)
leachable copper deposit at Bisbee.

Phelps Dodge continued to pursue
several exploration properties, including
the Cochise project near Bisbee and the
Dos Pobres and Lone Star deposits near
Safford. Cochise, if developed, could
produce in excess of 36,000 metric tons
(40,000 short tons) of copper for 10
years. Dirilling at Dos Pobres. increased
reserves to 245 million metric tons (270
million short tons) grading 0.46%
leachable mineralization and 210 million
metric tons (230 million short tons) of
sulfide material grading 0.89% copper.
Adjacent to Dos Pobres is the company’s
Lone Star deposit, which contained, by
company estimates, 1.45 billion metric
tons (1.6 billion short tons) of leachable
material grading 0.38% copper.

Cyprus Minerals Co., a subsidiary of
Amoco Corp. until 1985, continued to be
Arizona’s second largest copper
producer. During 1992, after furloughing
115 workers of a staff of 550 at its
Denver-area headquarters, Cyprus Copper
Co. relocated its office from the
Englewood, CO, to Tempe. Cyprus’
Arizona properties included its open pit
Sierrita/Twin Buttes, Bagdad, Miami

(formerly called Inspiration), Casa
Grande, and Mineral Park.
Cyprus Minerals Co. reported

corporatewide higher 1992 copper output,
which it attributed to a production
increase at Sierrita-Twin Buttes (Pima
County). Output from these two adjacent
mines, which Cyprus treats as a unit, was
131,000 metric tons (144,500 short tons),
5,900 metric tons (6,500 short tons)
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higher than that of 1991. In its annual
report, Cyprus indicated that greater mill
throughput and recovery were responsible
for the increase.  Sierrita facilities
included the Sierrita and Esperanza open
pits, a 86,000-metric-ton-per-day sulfide
ore concentrator, a ferromolybdenum
plant, a rhenium plant, two molybdenum
roasters, and an oxide-ore dump-leaching
system and allied SX-EW plant. Sulfide
ore from Sierrita and Twin Buttes was
processed at the Sierrita concentrator into
copper and molybdenum concentrates.
About 42% of ore fed through the
concentrator was from Twin Buttes. Twin
Buttes oxide ore, however, was processed
at Twin Buttes via agitated leach at the
Twin Buttes SX-EW plant. This year
was the last for Twin Buttes oxide ore,
and in December the agitation leach plant
closed. Electrowon cathode production
was 17.4% of total copper production
from Sierrita and Twin Buttes. In regard
to 1992 copper output, Sierrita ranked
sixth in the Nation and fourth in the
State. Twin Buttes was 15th in the
United States and 10th in Arizona.

Cyprus’ Bagdad Mine, seventh in the
United States and ranking fifth among
Arizona’s copper mines, continued to
produce copper with byproduct
molybdenum and silver. The Bagdad
facility (Yavapai County) included an
open pit mine, a 68,000-metric-ton-per-
day sulfide ore concentrator, and an
oxide dump-leaching system and SX-EW
plant. The Bagdad SX-EW facility was
the second largest SX-EW facility in the
country. Copper production during 1992,
according to Cyprus’ Form 10-K, was
essentially identical to that for 1991:
about 99,600 metric tons (109,800 short
tons). About 8.8% of that amount was
electrowon copper cathode.  Cyprus
announced it would invest $54 million
over the next 3 years in a cogeneration
plant and improvements to the Bagdad
mill. In return, the company expected
companywide cost savings of about $0.02
per pound.

Cyprus’ Miami Mine (Gila County)
consisted of an open pit mine, heap
leaching and an associated SX-EW plant,
a smelter (410,000-metric-ton or
450,000-short-ton nameplate capacity)
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and acid plant, an electrolytic refinery,
and a rod mill. Cyprus Miami’s 1992
copper output was almost unchanged from
that of 1991—57,100 metric tons (63,000
short tons) of copper cathode. The mine
ranked 11th in the country and 8th in the
State for 1992. Cyprus restarted its
Miami smelter in March after a
November 1991 fire idled the installation.
As a function of the smelter shutdown,
Cyprus’ Miami smelter processed only
300,000 metric tons of concentrate during
1992. The fire hastened a $100 million
smelter modernization that included
installation of an ISASMELT system,
developed in Australia at the Mount Isa
Mine. Cyprus’ Miami smelter conversion
marked the first use of the ISASMELT
process in the United States. The new
furnace began operation in June and will
achieve full capacity by mid-1993.
According to Cyprus, the new furnace
will reduce copper production costs $0.05
per pound, increase smelting capacity to
about 590,000 metric tons (650,000 short
tons) of concentrate per year, and make
Cyprus self-sufficient in smelting. In
addition, Cyprus announced it would
spend $83 million on improvements to the
Miami refinery to expand its capacity and
lower production costs. The Miami rod
plant produced at 93% capacity or about
114,000 metric tons (126,000 short tons)
of rod in 1992, primarily produced from
Cyprus cathode.

Cyprus’ Casa Grande operation on the
Tohono O’Odham Indian Nation land in
Pinal County consisted of an underground
mine and two concentrate roasters that,
together, have the capacity of processing
136,000 metric tons (150,000 short tons)
of copper concentrate annually. The
Casa Grande facility roasted copper
concentrates from other Cyprus
operations and its SX-EW plant processed
solutions from leaching roasted calcines
and in situ underground leaching. The
company continued to assess the
feasibility of copper production from
open pit mining and heap leaching. As
ranked by output, Casa Grande was 25th
in the Nation and 16th in Arizona in
1992.

Cyprus also leached dumps and
operated a copper precipitation plant at its

Mineral Park Mine (Mohave County).
According to the company’s 1992 Form
10-K, Mineral Park produced 1,800
metric tons (2,000 short tons) of copper,
an increase of 8% over 1991 production.

Magma Copper Co. operated the
underground and open pit San Manuel
Mine, the open pit Pinto Valley deposit,
a leach operation at Miami, and the
underground Superior Mine. Magma had
Arizona’s third largest copper production
for 1991.

When Magma separated in 1987 from
Newmont Mining Corp., it was regarded
by some to be a high-cost, debt-ridden
orphan and a fading force in the mining
industry. Beginning with meetings in
1989 between labor and management,
Magma evolved into an efficient copper
producer and a business-climate pioneer.
By 1992, the company’s internal
transformation has been proven by
tangible improvements in cost efficiency
and safety. For example, at the onset of
an October 1990 management-labor effort
to evaluate the feasibility of developing
the lower Kalamazoo ore body, the
mining rate at San Manuel was 1,000
short tons of ore per day. By November,
2 months ahead of schedule, the
production rate had jumped to 6,000 tons
per day. The Kalamazoo evaluation
program reduced production costs from
$6.80 to $5.25 per short ton of ore
hoisted to the surface. During 1992 the
company achieved its production cost
goal of $4.00 per ton and, at the same
time, increased productivity by 7%.
Magma was also the first U.S. mining
company to implement a jointly designed
gainsharing plan. In January, smelter and
refinery employees received their first
quarterly bonus checks, based on
production gains in the final quarter of
1991 (San Manuel Mine and concentrator
workers had received their first checks in
1991). Each check was about 10% of
wages earned during the final quarter of
1991 and fell in the range of $600 to
$800. During 1992, the San Manuel
open pit won the Sentinels of Safety
Award from the Mine Safety and Health
Administration and the American Mining
Congress for the safest U.S. open pit
operation during 1991. The
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approximately 225 open pit employees
had worked 484,885 hours without a lost-
time accident.

Magma’s San Manuel was the largest
underground copper mine in the United
States and, according to USBM data,
continued to rank third in the country in
production terms and second in the State
(the Arizona Department of Mines and
Mineral Resources ranked it third,
however, after Asarco’s Ray operation).
The San Manuel facililty included the
underground block caving mine, open pit
in situ leach operation, heap-leach
operation, smelter, refinery, and rod
plant. According to Magma’s Form 10-

tons (109,900 short tons) of copper from
the underground operation and an
additional 52,500 metric tons (57,900
short tons) from heap leaching, in situ
mining, and other production. The open
pit recorded a 29% production increase
from that of 1991.

Block caving at San Manuel began in
1956 on the first level, or the 1,415-foot
grizzly and 1,475-foot haulage levels.
After 18-years of production, mining
ended in October from the fourth grizzly
and haulage levels: the 2,315- and
2,375-foot levels. Cumulative production
by the end of October from the 1,400,
1,700, 2,000, 2,300, and 2,600 paired
levels was more than 3.35 million metric
tons (3.7 million short tons) of contained
copper. During 1992, ore was still being
produced from the fifth, and lowest,
levels: the 2,615- and 2,675-foot levels,
expected to be depleted in 1997. Facing
reserve depletion, company officials
watched San Manuel’s mining costs move
downward and continued to weigh the
option of mining the lower Kalamazoo
ore body. The San Manuel underground
mine, according to Magma, is the State’s
largest consumer of cement, which is
used for ground support.

Magma received installation permits
from the Arizona Department of
Environmental Quality for the major
components of the company’s proposed
$100 million San Manuel smelter
expansion program. As proposed, the
program would involve the addition of a
third unit to its sulfuric acid plant,
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K, San Manuel produced 99,700 metric.

enlarging a convertor furnace,
improvements to the anode preparation
facility, and construction of a plant to
leach flue dust recovered from smelter
stack gasses. The new facilities were
expected to make smelter operation more
efficient, improve its environmental
compliance, and boost output by 54,000
metric tons (60,000 short tons) of copper
by 1994. The San Manuel smelter is the
largest and most modern smelting and
refining complex in the country. With a
rated production capacity of 910,000
metric tons (1 million short tons) of
copper concentrate per year, the San
Manuel smelter represented 25% of U.S.
smelting and refining capacity.

The Pinto Valley open pit (Gila
County) moved up from ninth to eighth in
the United States in copper production
and remained sixth among Arizona
copper mines. Pinto Valley, according to
Magma’s 10-K form, produced 73,400
metric tons (81,000 short tons) of
electrolytic (refined) cathode copper plus
17,100 metric tons (18,900 short tons) of
electrowon copper cathode from its
dump, tailings, and in situ leaching.

Magma’s Superior Div. (or Magma
Mine) contributed 11,100 metric tons
(12,300 short tons) of copper to the State
total, esssentially the same as 1991
production. The Superior underground
operation was 17th in the country and
11th in the State. The company’s Magma
Mine at Superior reopened in 1990 after
being in continuous operation from 1912
to 1982. Copper sulfide replacement ore
was produced using undercut and fill
methods. Magma’s Superior Div.
underwent a major exploration drilling
program during 1992 to improve output
and reduce production costs.

Magma’s Miami operation (Gila
County) produced 8,800 metric tons
(9,750 short tons), almost identical to
1991 production. Materials leached at
Miami included block-caved rubble in the
depleted underground mine and
concentrator tailings. In terms of 1992
production, Magma’s Miami unit was
18th in the Nation and 12th among
Arizona copper-producing mines.

Asarco completes the list of major
copper mining companies in Arizona. In

late 1992, Asarco announced it would
unite its Texas smelter and refinery
operations with its Arizona and Montana
copper operations into the Southwest
Copper Div., headquartered in Tucson.
The Asarco Tucson office now oversees
3,500 workers, including 2,200 in
Arizona. Asarco’s mines included its
open pit Ray Mine and the open pit
Mission complex. Asarco also operated
a smelter in Arizona at Hayden. The
company finished its expansion program
at Ray ahead of schedule, on the heels of
the late 1991 completion of modernization
at Mission.

During the year, a new labor contract
was signed affecting Asarco employees in
Arizona, Montana, and Texas. The new
agreement affected Arizona workers at
Mission, Silver Bell, and Hayden and
provided for wage increases totaling
$1.30 over the next 3 years and improved
401K and bereavement benefits. Unions
participating in the new contract included
the United Steelworkers of America, the
International Brotherhood of Electrical
Workers, the Teamsters Union, and the
International Union of Operating
Engineers.

In U.S. production terms, Asarco’s
Ray Mine (Pinal County) moved up from
seventh to fourth during 1992.
According to USBM production data, the
mine was Arizona’s third largest copper
mine, behind only Morenci and San
Manuel (however, according to data
collected by the Arizona Department of
Mines and Mineral Resources, Ray was
second in the State). Asarco’s Ray unit
consisted of an open pit mine, dump and
heap-leach operations, an SX-EW plant at
Ray, and a concentrator at Hayden. Ray
experienced higher operating costs and a
production shortfall as a result of startup
delays and from weather-related
disruptions. Total recorded 1992
precipitation in the Ray area (which
averages 17 inches per year) was 36
inches, 8 inches in December alone. In
spite of the deluge, a $224 million
expansion at Ray was completed in 1992
and boosted copper yield to 150,000
metric tons (165,000 short tons) from the
106,400 metric tons (117,300 short tons)
produced in 1991. Although the keystone
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| piece of the expansion project was
installation of a new $100 million
concentrator, improvements also included
addition of a tailings impoundment, an in-
pit crusher, a conveyor system, and an
expanded haulage truck fleet. The new
mill was rated at a 27,000-metric-ton-per-
day (30,000 short-ton-per-day) capacity.
Expansion allowed Asarco to add 300
new employees and absorb many laid-off
workers from Phelps Dodge’s Tyrone and
Molycorp’s Questa Mines in New
Mexico. As a function of the capital
improvements and lowering the cutoff
grade to 0.3% copper, Asarco announced
a new resérve total for Ray in 1992: 1.1
billion short tons (998,000 metric tons) of
0.63% copper, a two-thirds increase.
The larger reserve estimate added Ray to
the select list of U.S. copper mines in the
billion-short-ton-plus class (the only
others being Kennecott Copper Corp.’s
Bingham Canyon operation and Phelps
Dodge Corp.’s Morenci complex).

Production from Asarco’s Hayden
INCO flash furnace (Gila County) broke
last year’s record production of 167,000
metric tons (184,000 short tons) to
produce 189,000 metric tons (208,400
short tons) of contained metal from
concentrate. During the year, Asarco
achieved self sufficiency in supplying its
‘smelters with concentrates from its own
operations.

Asarco’s Mission complex advanced a
notch to ninth in the Nation and remained
the State’s seventh largest copper
producer.  Mission consisted of the
consolidated operations of the Mission,
Eisenhower, San Xavier, and Pima open
pits. The mine, in Pima County south of
Tucson, produced 93,000 metric tons
(103,000 short tons) during 1992, 16%
higher than 1991 output. Expansion at
Mission, completed in late 1991,
contributed the production increase.

Asarco’s Silver Bell Mine continued to
be on standby, although the company still
produced a small amount of copper from
dump leaching and a precipitation plant.
Silver Bell ranked 23d in the United
States and was 14th in the State. The
company planned to finish a new SX-EW
facility at Silver Bell by 1994.

Arimetco International Inc. (Arizona
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Metal Co.), a Canadian company
headquartered in Tucson, continued
mining the Johnson open pit (Cochise
County) about 60 miles east of Tucson.
All cathode from the Johnson property
was sold to Billiton Metals Inc. under a
S-year contract. Mining of the Burro Pit
was expected to continue through 1993.
According to Arimetco’s 1992 annual
report, Johnson produced 3,700 metric
tons (4,100 short tons). According to
USBM data, Johnson ranked 21st in the
country and 13th in the State.

By midyear, Arimetco had finished
constructing a 4-metric-ton-per-day (4
short-ton-per-day) SX-EW plant and
began producing copper from the
Emerald Isle Mine (Mohave County).
Emerald Isle produced 260 metric tons
(290 short tons) of cathode during 1992.

Oracle Ridge Mining Partners
continued to operate the Oracle Ridge
Mine, owned 70% by South Atlantic
Ventures Ltd. and 30% by Continental
Materials Co. The underground mine, in
the Santa Catalina Mountains northeast of
Tucson, shipped its concentrates to
Asarco’s Hayden smelter. Oracle Ridge
comprises the Hartman, Geeseman,
Daily, and Leatherwood workings.
According to the company, proven and
probable reserves were about 3.6 million
metric tons (4 million short tons) grading
2.35% copper using a cutoff of 1.5%; the
property contained an additional 3.6
million metric tons of possible reserves.

In 1992, the Arizona Copper Co.
(Azco Mining Inc.) issued draft and final
environmental impact statements (EIS) for
the Sanchez Mine, a proposed open pit
heap-leach copper mine 10 miles
northeast of Safford (Graham County). If
it obtained all permits, the company
anticipated it could begin plant
construction as early as March 1993 and
mine startup could be as early as 1994.
A final feasibility study issued by Fluor
Daniel Wright established a minable
reserve of 173 million metric tons (191
million short tons) grading 0.317%
copper per ton with a mine life of 20
years. The mine will employ 210 people
with an annual payroll of $8.15 million.
Azco awarded Davy McKee Corp. the
contract for all engineering, procurement,

and construction management services.
The San Carlos Apache Tribe sought to
delay construction until the company
investigated mining impacts on the Gila
River. The proposed Sanchez Mine is
adjacent to Phelps Dodge’s Lone Star
copper property.

Cambior, through its subsidiary
Carlota Copper Co., announced plans for
a new copper mine (Gila County) in
Tonto National Forest. Cambior
completed an 18,700-foot drilling
program to further evaluate its Carlota
project (Gila and Pinal Counties) in the
Globe-Miami district in east-central
Arizona. Drilling results increased
probable reserves on the property to more
than 91 million metric tons (100 million
short tons) grading 0.45% copper.
Metallurgical and column leaching tests
were made to characterize different ore
types. The company indicated it would
recover an average of 27,000 metric tons
(30,000 short tons) annually by SX-EW
from three pits: the Carlota/Cactus pit,
and the smaller Eder North and Eder
South pits.  Assuming the company
obtained all the necessary permits,
commercial production could commence
as early as the first part of 1995
according to Cambior’s annual report.
All production would be by SX-EW.
Cambior was the sole owner of the
property, acquired from Westmont
Mining Co. in 1991. Situated mostly on
Tonto National Forest, Carlota is 4 miles
west of Miami and just west of Magma’s
Pinto Valley operation. Mine planners
encountered the local opposition and land
use controversy that has become
predictable features of permitting mines
in the developing west. Some residents
expressed concerns regarding the mine,
including fears of water table lowering
and ground water contamination.

Gold.—Arizona ranked eighth of 13
States in 1992 lode gold output. Average
gold price was $344.95 per troy ounce in
1992, compared with the average price in
1991 of $363.29. The State’s gold output
in 1992 was 6,656 kilograms, up from
the revised 1991 total of 6,195 kilograms.
Gold was recovered at 14 Arizona mines,
and most production, by far, came from
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La Paz County. For its final production
year, Cyprus’ Copperstone Mine (La Paz
County) led all other State gold
producers. Completing the rollcall of top
five Arizona gold producers were:
Magma’s McCabe Mine (Yavapai
County), San Manuel operation (Pinal
County), Magma’s Superior Div. (Pinal
County), and Phelps Dodge’s Morenci
operation (Greenlee County). Nine other
mines produced gold, including A.F.
Budge Co.’s United Verde Extension
property (Yavapai County), Asarco’s Ray
Unit (Pinal County), Asarco’s Mission
complex (Pima County), Cyprus’ Sierrita
operation (Pima County), Fischer-Watt
Gold Co. Inc.’s Mystic Mine (Maricopa
County), Magma’s Pinto Valley operation
(Gila County), Queenstake Resources
Ltd.’s Gold Prince property (Cochise
County), Republic Goldfields Inc.’s
Congress Mine (Yavapai County), and
Oracle Ridge Mining Partners’ Oracle
Ridge Mine (Pima County). Although
there were certainly other small placer
operations and recreational production,
placer gold was reported to the USBM by
only one company, Fayro Mining Co.,
that recovered gold from stream gravels
in Mohave County.

According to its Form 10-K, Cyprus
Minerals Co. produced 3,614 kilograms
(116,200 troy ounces) from its
Copperstone Mine in La Paz County
during 1992, the last year of mine
operation. Ore depletion and mine
closure occurred in December. Arizona’s
largest gold mine, and the Nation’s 22d
largest, Copperstone, began operation in
1987. Although it began reclamation of
the site, the company expected to process
stockpiled low-grade ore until April 1993.

After acquiring the McCabe Mine
from Stan West Mining Corp., Magma
began mining and milling in 1992, during
which it shipped gold concentrates to the
San Manuel smelter. The company
continued an underground exploration
program to increase minable reserves.
The McCabe underground operation was
in Yavapai County, about 18 miles
southeast of Prescott. Production
occurred from four levels and was about
600 kilograms (20,000 troy ounces)
during 1992. In comparison, 1991
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production was 121 kilograms (3,900 troy
ounces) of gold from concentrate shipped
to the San Manuel smelter.

During September, Republic
Goldfields Inc.’s Congress Mine (Yavapai
County) was placed on standby, a status
it kept through the end of 1992. The
decision to place the mine on standby
status affected about 50 employees. Only
15 months of underground reserves
remained at the time of shutdown.
Coupled with declining gold prices,
Republic Goldfields Inc. indicated the
mine could not generate enough cashflow
to fund exploration and develop new
reserves. While it continued to process
old tailings, the company began working
on developing the reserve base to a
minimum of 5 years ahead of mining.
According to Republic Goldfields Inc.’s
Annual Report, the mine produced 280
kilograms (9,100 troy ounces) in 1992.

During spring 1992, Fischer-Watt
Gold Co. Inc. announced the first mill
production from the Mystic Mine facility
northwest of Phoenix when it shipped 12
kilograms (367 troy ounces) of doré gold
to Handy & Harman for refining and
sale. The company changed its
operations in April and began
transporting ore to Republic Goldfields’
mill at Congress instead of using its own
gravity plant. Mining was completed in
September. Since the onset of mining on
the property in October 1991 to its end,
Mystic produced 130 kilograms (4,200
troy ounces) of gold according to Fischer-
Watt’s Form 10-K. Fischer-Watt also
owned one patented and two unpatented
claims in the Oatman District (Mohave
County) that it leased to Sun River Gold,
Ltd.

Pima Mining Co. filed a draft
environmental assessment for the
Newsboy Mine, its proposed gold mine
and 1,500-metric-ton-per-day mill south
of Wickenburg. Newsboy reportedly
contained minable reserves in two pits of
1.35 million metric tons grading 1.7
grams per ton. By yearend, BLM had
not determined whether it would require
an EIS, which was demanded by a vocal
group of opponents.

Molybdenum.—Molybdenum prices

continued to be weak because of poor
steel industry demand. All of Arizona’s
molybdenum production was as a
byproduct of copper production, and,
therefore, was insensitive to continuing
low molybdenum price levels. Of six
remaining "moly" producing States,
Arizona was second, in a neck-and-neck
race with primary molybdenum producers
in Colorado. Molybdenum output
dropped 13 %; the metal was recovered at
Morenci, San Manuel, Sierrita-Twin
Buttes, Bagdad, and Pinto Valley.
Cyprus’ Sierrita led the State in
molybdenum production. In its Form 10-
K, Cyprus indicated Sierrita-Twin Buttes’
1992 production amounted to 7,000
metric tons (7,700 short tons), a drop of
10% from last year’s total. Cyprus
operated two molybdenum roasters at
Sierrita in Pima County to process three-
fourths of the company’s molybdenum
concentrate production from Sierrita-Twin
Buttes, Bagdad, and its Thompson Creek
molybdenum mine in Idaho. In second
place among State molybdenum
producers, Cyprus Bagdad produced
4,500 metric tons (5,000 short tons) of
molybdenum, a 15% decrease from 1991.
According to its 1992 Form 10-K,
Magma Copper Co.’s combined sales of
molybdenum disulfide amounted to 2,400
metric tons (2,600 short tons), essentially
the same production total as for 1991.

Silver.—Arizona remained fifth among
the Nation’s 18 States having 1992 silver
production. State production rose to 165
metric tons (5.3 million troy ounces)
from the 1991 total of 148 metric tons
(4.8 million troy ounces). Arizona had
seven mines among the top 25 silver
producers in the United States, including
Asarco’s Mission complex (13th),
Asarco’s Ray unit (17th), Phelps Dodge’s
Morenci complex (20th), Cyprus’ Bagdad
Mine (21st), Magma’s San Manuel
operation (22d), and Magma’s Pinto
Valley operation (25th). Collectively,
these six primary copper mines supplied
85% of Arizona’s total silver production.
Arizona’s 1992 output equated to 9% of
the U.S. total for silver. During 1992,
15 mines in Arizona produced silver as a
primary product or byproduct, most of
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which came from Pima and Pinal
Counties. Only three of Arizona’s silver
producers were primary precious-metal
mines: Cyprus’ Copperstone Mine (La
Paz County), Magma’s McCabe Mine
(Yavapai County), and Republic
GoldfieldsInc.’s Congress Mine (Yavapai
County). Average price for silver during
the year was $3.94 per troy ounce, down
from 1991’s average price of $4.04.

Other Metals.—The State continued to
be an important or unique supplier of
certain metals, including lead, rhenium,
and tin. Additionally, two companies
investigated potential sites in the State as
locations for steel minimills to be fed
with scrap iron.

Asarco continued to recover byproduct
lead from its Mission copper ores.
During 1992, Mission placed 20th in the
country of U.S. lead-producing mines.

Arizona continued to be the only U.S.
rhenium producer, which was recovered
by scrubbers at Cyprus’ Sierrita
molybdenum roaster. Rhenium, which
occured as a trace element associated
with molybdenum, was recovered as
pelletized ammonium perrhenate. The
metal has two main uses: in high-
temperature alloys for jet engine
components and combined with platinum
as a catalyst to produce lead-free, high-
octane gasoline.

Birmingham Steel Corp. applied for a
permit from the Arizona Department of
Environmental Quality to build a steel
minimill near the Palo Verde Nuclear
Power Plant west of Phoenix. The $100
million facility would employ about 250
and would recycle scrap. If built, the
plant would produce about 700,000 short
tons of steel per year. According to the
Arizona Department of Mines and
Mineral Resources, North Star Steel also
announced its desire to construct a steel
minimill in Mohave County.

Tin production was reported from the
Cheops Mine (Graham County) by
Wilkins Exploration and Development
Inc.

Industrial Minerals

Cement.—Arizona remained 17th of
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37 States that reported portland cement
production for 1992. Output remained
essentially the same as estimated data for
1991. Production of masonry cement
rose about 16%, reversing a downward
trend begun in 1987. Arizona was 19th
among 36 States that manufactured
masonry cement.

Two companies continued to
manufacture cement: (1) Arizona Portland
Cement Co. (a subsidiary of California
Portland Cement Co.), which produced
cement from its plant and quarry at
Rillito, north of Tucson (Pima County),
and (2) Phoenix Cement Co. (owned by
the Pima and Maricopa Tribes), which
operated a plant at Clarkdale (Yavapai
County).

Clays.—Arizona continued to supply
three clays: ball clay, bentonite, and
common clay. To protect production
figures of the State’s two bentonite
producers, only the total for common clay
is published in table 1.

One company, McKusick Mosaic Co.,
mined a small quantity of ball clay (used
to make tile, wind chimes, cosmetic
additives, sealant, and slip glazing
material) at its Weary Lode Mine near
Globe (Gila County).

Calcium bentonite continued to be
produced by two Apache County
companies: Englehard Corp. and United
Catalysts Inc. Arizona dropped a notch
to eighth of 13 States that produced
bentonite. According to the Arizona
Department of Mines and Mineral
Resources, Englehard shipped its product
east for processing into oil refinery
catalysts and as a clarifier for oils.
United Catalysts shipped raw clay mined
near Sanders to a plant near Belen, NM,
for processing into dessicants.

Four companies reported common clay
production for 1992 (listed in order of
decreasing  production): Clinton-
Campbell Contracting Inc. (owners of the
Phoenix Brick Yard), Phoenix Cement
Co., Magma Copper Co., and Pantano, a
subsidiary of California Portland Cement
Co. As reported to the USBM, Yavapai,
Maricopa, Pima, and Pinal Counties
(listed in decreasing order of production)
supplied common clay in 1992. Most

such material was used in the
manufacture of structural clay products or
as a source of alumina for cement
clinker. Additionally, Building Products
Co. continued to mine clay from three
mines (Maricopa, Navajo, and Yavapai
Counties) to supply material for its
extruded clay sewer pipe factory in
Phoenix. GSA Resources Inc. also mined
hectorite near Kirkland (Yavapai County)
and a saponite clay near Bagdad (Mohave
County). According to the Arizona
Department of Mines and Mineral
Resources, GSA’s hectorite was used to
make pharmaceuticals (as a thickening
agent); its saponite was shipped out of
State for use in detergents and to remove
ink from paper pulp to make white paper
made from recycled paper fibers.

The Pantano Wash area in Pima
County continued to provide almost one-
half the clay mined in Arizona, according
to the Arizona Department of Mines and
Mineral Resources. The Pantano material
has been called the only high-alumina
clay in the State suitable for making high-
quality face brick. Pantano clays
supplied "fire clay," mixed kaolinite-illite
clay minerals usable as a skeleton former
and self-fluxing glass former in structural
clay products. Where used for bricks and
tile, it was also the dominant coloring
agent. Clinton-Cambell Contracting Inc.,
which operated the Phoenix Brick Yard,
produced structural clay products
(bricks). The company mined clay filler
at Tolleson in Maricopa County and
blended it with Pantano Wash material
that was hauled to Phoenix from 140
miles away. The Pantano deposit also
was one of the alumina sources for
Arizona Portland Cement’s Rillito plant.

Gemstones.—In 1992, 10 States
continued to account for 83% of U.S.
natural gemstone output. Arizona
continued to be an important supplier of
gemstone materials on a national scale.
During 1992, the State ranked third (after
Tennessee and California) in production
of gemstones, of which Arizona yielded
the greatest variety. Its products included
agate (particularly fire agate), amethyst,
azurite, chrysocholla, fluorite, garnet,
jade, jasper, malachite, obsidian (Apache
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tears), onyx, peridot, petrified wood,
precious opal, shattuckite, smithsonite,
and turquoise. Arizona continued to lead
the country in the value of its output of
turquoise, peridot, petrified wood, and
azurite-malachite; collectively, these gems
accounted for in excess of 90% of State
gem value. Furthermore, in terms of
value, Arizona’s turquoise and peridot
continued to lead the world. Four
manufacturers in Arizona produced
synthetic or simulated gems valued at
approximately $1.8 million. The 4 firms
were among only 14 in the country, and
Arizona ranked third of 8 States
recording such production in 1992.

Gypsum.—Arizona continued to
produce gypsum for making wallboard,
portland cement, and for use as a soil
amendment. The State was 10th of 19
States that reported 1992 crude gypsum
production. Production and value for
1992 were higher by 21% and 15%,
respectively. Ranked in decreasing order
of 1992 production, four companies
reported crude gypsum production:
National Gypsum Co. (Pinal County),
Western Gypsum Co. (Mohave County),
Superior Companies (Pinal and Yavapai
Counties), and Pinal Gypsum Co. (Pinal
County). According to the Arizona
Department of Mines and Mineral
Resources, Western Organics also
produced gypsum at its mine in La Paz
County.

National Gypsum was, by far, the
State’s largest producer. The company
also calcined gypsum at its wallboard
plant in the Phoenix area in Maricopa
County. According to the company’s
Form 10-K, its Arizona quarry produced
92,000 short tons during 1992; estimated
reserves were given as 23.3 million tons.
National Gypsum filed for protection
under chapter 11 of the U.S. Bankruptcy
Code in October 1990 to reorganize $1
billion in debt. In December, the
company and and its bondholders each
presented a reorganization plan at U.S.
Bankruptcy Court hearings in Dallas.
National Gypsum’s plan would have
placed about 30% of its common stock in
the hands of its bondholders, whereas the
bondholder’s plan would have distributed
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nearly all the common stock to the
bondholders. The Dallas U.S.
Bankruptcy Court judge rejected the
bondholder’s plan and was expected to
rule on the company proposal in January
1993.

Lime.—Lime was produced by only
two companies in the State, and only one
produced it commercially. Overall State
lime production rose 7% during 1992,
and Arizona continued to be ninth of 32
producing States. Chemstar Lime Inc.
manufactured quicklime and hydrated
lime at its Nelson plant in Yavapai
County, the eighth largest lime plant in
the United States. The company also
produced quicklime at its plant near
Douglas (Cochise County). Magma
Copper Co. also made lime for its
internal use at the San Manuel operation
(Pinal County).

Perlite.—In 1992, Arizona continued
to follow only New Mexico of six States
reporting perlite production. State output
rose 21% during the year; at the same
time, value increased a healthy 44%.
Harborlite Corp. and the Nord Perlite
Co. were the State’s only two producing
companies. Each operated a surface mine
near Superior in Pinal County. Using
perlite shipped from other States, Therm-
O-Rock Industries Inc. in Maricopa
County expanded perlite for horticultural
aggregate and for mineral fillers.

Pumice.—Arizona remained fifth of
six States with reported 1991 pumice
production.  Tufflite Inc. produced
pumice from its mine near Flagstaff
(Coconino County) for stonewashing and
horticulture, and, according to the
Arizona Department of Mines and
Mineral Resources, also for use as
lightweight ready mix concrete and
concrete block.

Sand and Gravel.—Construction.—
Construction sand and gravel production
is surveyed by the USBM for even-
numbered years only; data for odd-
numbered years are based on annual
company estimated data. This chapter

contains estimates for 1991 and actual
data for 1990 and 1992. Compared to
1990 data, State sand and gravel
production increased 7% in 1992,
growing to 33.8 million short tons.
Value also rose about 10%. Arizona’s
aggregate business grew 10% to 15%
during the year, thanks to a decline in
interest rates and growth in the market
for single family residences. The new
Intermodal Surface Transporation
Efficiency Act (enacted in 1991) also
promised to channel Federal monies into
new Arizona highway construction.

In decreasing order of production,
Arizona’s largest producers of
construction sand and gravel were, for
1992: The Tanner Cos. (a subsidiary of
Ashland Oil Inc.), CalMat Co. (a
subsidiary of California Portland Cement
Co.), Salt River Sand and Rock Co.,
Sunward Materials Co., (a subsidiary of
Blue Circle West Inc.), and Peter Kiewit
and Sons Co. (a subsidiary of Union
Rock and Materials Corp.). Maricopa
was, by far, the leading county, followed
by Pinal, Pima, and Mohave Counties.
As in most States, the majority of
Arizona’s construction sand and gravel
was used as concrete and asphaltic
aggregate, for road base and fill, and for
plaster or gunite sands. Rarely, such
substances were used as filtration media
or for railroad ballast.

As population growth occurs in the
west, companies producing aggregate
continued to experience conflicts with
their neighbors. Aggregate has a low
unit value, is expensive to transport, and
must be mined near its customers who
often do not appreciate the tradeoff of a
nearby unaesthetic mine for their roads,
homes, buildings, parking lots, and
sidewalks. Attempts to expand existing
quarries and permit new ones often
triggered local hostility. CalMat, for
example, finally withdrew a request for
expansion of its sand and gravel operation
in Mesa after intense local opposition.
Residents of Peoria, in the northwestern
Phoenix metropolitan area, protested
blasting noise from a rhyolite quarry
owned by Arizona Quality Granite Co.
In this case, however, the owner
contended that some explosions were not
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TABLE 2
ARIZONA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN
1992, BY MAJOR USE CATEGORY

Quantity -

Value Value
: Use s(h“;:l:::) (thousands) per ton
Concrete aggregates (including concrete sand) 9,422 $38,149 $4.05
Plaster and gunite sands 1,654 11,387 6.88
Concrete products (blocks, brick, pipe, decorative, etc.) w w 4.24
Asphaltic concrete aggregates and other bituminous
mixtures 2,710 10,796 3.98
Road base and coverings' 7,409 19,379 2.62
Fill 2,757 5,274 1.91
Railroad ballast w w 6.93
Other miscellaneous uses® 305 1,801 5 .90
Unspecified:®
Actual 7,658 28,070 3.67
Estimated 1,927 - 8,661 4.49
Total 33,842 123,517 3.65
Total* $ 30,701 123,517 4.02

'Includes road and other stabilization (cement and lime).
2Includes filtration.

tons by 0.907185.

from quarrying operations but from
bombs intended to sabatoge the operation.
The Arizona State Mine Inspector
provided the company with blasting
guidelines to halve the intensity of
explosions and promised to monitor the
site for vibrations, dust, and noise.

Industrial.—Two companies mined
industrial sand in Arizona. State
production of industrial sand rose 64%
for 1992. Arizona Silica Sand Co.’s
mined silica sand at its Houck Mine
(Apache County). The company
marketed its product both domestically
and around the world for hydraulic
fracturing, for ground fillers, for
blasting, as refractory sand, and for
molding sand. Silica Mines Inc.
produced silica sand at its mine near
Oracle (Pinal County) and sold its
product to Asarco’s Hayden copper
smelter as siliceous convertor flux.

Stone.—Stone production is surveyed
by the USBM for odd-numbered years
only; data for even-numbered years are
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W Withheld to avoid disclosing company proprietary data; included with "Other miscellanecous uses.”

3Includes production reported without a breakdown by end use and estimates for nonrespondents.
“One metric ton is equal to 1,000 kilograms or 2,204.62 pounds. To convert short tons into metric tons, multiply short

5Total quantity and total value in thousand metric tons and thousand dollars.

based on company estimates. This
chapter contains estimates for 1990 and
1992 and actual data for 1991.

Crushed.—Relative to 1991 figures,
production and value of Arizona’s
crushed stone was estimated to have
fallen in 1992. Construction surges
occured in the form of increased single
housing starts and highway construction
particularly in the Phoenix metropolitan
area.

Two companies in Arizona—Specialty
Minerals Inc. and Georgia Marble Co.
Inc.—continued to produce finely ground
calcium carbonate for functional fillers.
During late December 1991, Pfizer Inc.’s
Mineral Div. acquired Calcium Products
Co.’s Santa Rita quarry and marble filler
mill in the Santa Rita Mountains south of
Tucson. After passing through a
corporate readjustment, Pfizer operated
the mine and plant as Specialty Minerals
Inc., a subsidiary of Minerals
Technologies Inc. During August, Pfizer
offered a majority interest of the new
corporation to the public, indicating that

the quarry did not fit the company’s
strategic plan. It planned to retain 40%
of the stock in Mineral Technologies Inc.
During 1992, about half of a $6 million
expansion project was completed at the
quarry and plant. Improvements included
rebuilding two Raymond mills and
installing a sand circuit to supply coarse
material for cultured marble and animal
feed. The company continued to supply
finely ground filler for wallboard joint
compound and planned to market its
material also for sealants, plastics,
stuccoes, and grouts. Pfizer also
produced coarser limestone for the
decorative rock, asphalt, and construction
industries.

Georgia Marble Co. Inc. owned the
Andrada Marble Co. and operated the
Andrada quarry in Pima County near
Tucson. In early 1992 Georgia Marble
completed a new processing plant at the
quarry. Its products were similar to
those of Pfizer:  sized marble for
landscaping, pool plaster, and livestock
feed supplement in addition to fine-
ground calcium carbonate for functional
fillers.

Dimension.—According to the State
Department of Mines and Mineral
Resources, several dimension stone
companies were active in Arizona during
1992.  These included:  American
Sandstone (a division of Blaser Corp.),
Anasazi Co., Halquist Stone Co., Inc.
(Apache Stone Division), Drake Stone
Products, Dunbar Stone Co., Harley
Gray Stone Co., Hudman Stone, Outland
Resources Inc., and Western States Stone
Co. The companies quarried sandstone,
marble, and schist in Coconino, La Paz,
Maricopa, and Yavapai Counties.
Products included facia, tiles, blocks, and
shaped stone.

Other Industrial Minerals.—Arizona
mineral companies produced or were
developing a wide variety of other
industrial minerals, including diatomite,
specular hematite, nitric acid, pyrites,
salt, slag, sulfuric acid, tailings processed

for soil amendment, exfoliated
vermiculite, and zeolites.
During spring 1992, Arimetco
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TABLE 3 :
ARIZONA:' CONSTRUCTION SAND AND GRAVEL SOLD OR USED BY PRODUCERS IN 1992,
BY DISTRICT AND USE

(Thousand short tons and thousand dollars)

Use District 1 District 2 District 3
Quantity Value Quantity Value Quantity Value
Concrete aggregates (including concrete sand) 438 2,172 401 2,461 8,583 33,516
Plaster and gunite sands 41 375 15 71 1,597 10,941
Concrete products (blocks, brick, etc.) w w — - w w
Asphaltic concrete aggregates and other bituminous mixtures 217 1,204 176 444 2,117 8,797
Road base and coverings’ 851 2,409 581 1,960 5,898 14,890
Fill 174 719 80 174 2,503 4,382
Railroad ballast — - - - w w
Other miscellaneous uses® 45 315 — - 259 1,486
Unspecified:*
Actual 1,063 4,923 212 317 6,384 22,830
Estimated 336 1,323 151 783 1,440 6,554
Total® 3,164 13,441 1,616 6,211 28,781 103,396
Total® ? 2,870 13,441 1,466 6,211 26,110 103,396

ZIncludes road and other stabilization (cement and lime).
3Includes filtration.

Data may not add to totals shown b of indep

International Inc. formed an industrial
Minerals division after acquiring a 3,100-
acre diatomite property from the
University of Arizona. The Whitecliffs
diatomite deposit (Pinal County), near
San Manuel, is the largest known
diatomite deposit in the State and,
according to the company, contained a
30-year reserve base. The mine ceased
production in mid-1990, when it was
operated by Whitecliffs Industries. Test
runs began at an existing plant, which
was refurbished during the year.
Arimetco planned to produce several
grades of diatomite by capitalizing on
Arizona’s dry climate and solar drying.
It was anticipated that the diatomite
would be used in insulation and as a
filler-extender.

Swansea Minerals Inc. continued to
report production of a small amount of
specular hematite from tailings at the
Swansea Mine (La Paz County). Its
product was used to produce pigments.

‘W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses.”
Excludes 280,000 short tons valued at $470,000, not reported by county.

“Includes production reported without a breakdown by end use and estimates for nonrespondents.
dent rounding.

SOne metric ton is equal to 1,000 kilograms or 2,204.62 pounds. To convert short tons into metric tons, multiply short tons by 0.907185.
"Total quantity and total value in thousand metric tons and thousand dollars.

ammonium-based explosives to regional
mines as well as urea and ammonium
nitrate liquid fertilizer for the agricultural
industry.

Magma Copper Co. reported
production of pyrites from its Superior
operation in Pinal County as an ore
concentrate in 1992. Arizona was the
only State in the country that reported
such production. The company marketed
its pyrites as a source of high-quality
sulfuric acid. The pyrites were marketed
as a source of iron for brown glass.

Arizona remained 12th of 14 salt-
producing States. Morton International
Inc. continued to be the State’s only salt
producer during 1992. Morton mined
salt from its Southwest Salt Mine, a
solution mining-solar evaporation
operation in Glendale in Maricopa
County. Most of Morton’s output was
used as a water softener and for animal
consumption; a small amount was
marketed to a local pickle company; none

company, it is the only U.S. plant that
wet harvests its product. Production
decreased in 1992. Morton reported in
its annual report that the company
responded to increased environmental
concerns by lining the solar evaporation
ponds with protective linings. A new
laser system also was installed to enable
uniform harvesting and an improvement
in salt quality.

According to the Arizona Department
of Mines and Mineral Resources,
Minerals Research and Recovery, Inc. of
Tucson recovered and processed copper
smelter slag for roofing granules,
abrasives, filtration media, nuclear
shielding, and ship ballast from the slag
pile of Phelps Dodge’s now idle New
Cornelia Smelter at Ajo (Pima County).
The company marketed its product in the
United States and throughout the world.

Arizona remained the largest producer
of byproduct sulfuric acid, all generated
at the State’s copper smelters and

Apache Nitrogen Products, Inc.’s St. | went for "round cans" sold in | roasters. Most such acid was used by the
David facility (Cochise County) supplied | supermarkets. According to the | copper industry for leaching ore.
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Sulfuric acid prices, like those of sulfur,
were severly depressed during the year.

Ironite processed and blended tailings
at its plant in Humboldt (Yavapai County)
from the defunct Iron King Mine’s zinc-
copper beneficiation mill to make soil
supplements.

Arizona jumped to 6th (from 10th) of
18 producing States in 1992 production of
exfoliated vermiculite. Therm-O-Rock
Industries and W. R. Grace and Co.
exfoliated vermiculite at their plants in
Maricopa County. Both companies sold
material used mainly as a soil conditioner
and for loose-fill and block insulation. A
small amount was sold as lightweight
aggregate for concrete and as a mineral
filler.

GSA Resources Inc. and UOP Inc. (a
parnertship between Union Carbide Corp.
and Allied Signal Inc.) produced the
zeolite chabazite from the Bowie deposit
that straddles the Cochise-Graham County
line. Based on their combined
production, Arizona was fifth of seven
producing States in 1992 zeolite
production. UOP processed the zeolite
into specialty molecular sieve products at
the company’s plant in Mobile, AL.

IState mineral specialist, U.S. Bureau of Mines,
Denver, CO. She has 14 years of governmentand industry
experience.

Director, AZ Dep. Mines and Miner. Resour.,
Phoenix, AZ.

Leaming, G. F. The Copper Industry’s Impact on the
Arizona Economy 1992. WEAC. Apr. 1993. Available
from the AZ Mining Association.

*Work cited in footnote 3.

*Much information in this section came from Niemuth,
N.J., State Activities—Arizona. Min. Eng.—Annual
Review 1992, May 1993 and from M. S. Fulp’s
exploration reviews for the southwestern U.S. in the
Society of Economic Geologists quarterly newsletter.

$Coal Production. Energy Information Administration.
Oct. 1993.

"Facts About Coal—1993. National Coal Associati

*Petroleum  Supply Annual 1992, v. 1. Energy
Information Administration. May 1993

“Natural Gas Annual 1992, v. 1. Energy Information
Administration. Nov. 1993.

All individual mine production data cited in this
section are from published sources.
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TABLE 4

PRINCIPAL PRODUCERS

Commodity and company Address Type of activity County
Cement:
Arizona Portland Cement Co., a subsidiary of = Box 338 Quarry and dry-process, four- Pima.
California Portland Cement Co.'? Rillito, AZ 85654 rotary-kiln plant
Phoenix Cement Co.!? Box 428 Quarry and dry-process, three- Yavapai.
Clarkdale, AZ 86324 rotary-kiln plant
Clays:
Building Products Co. 4850 West Buckeye Rd. Open pit mines Maricopa, Navajo, Yavapai.
Phoenix, AZ 85043
Clinton-Campbell Contracting Inc. 1814 South 7th Ave. do. Maricopa and Pima.
Phoenix, AZ 85007
Engelhard Corp. Box 155 Surface strip mine Apache.
Sanders, AZ 86512
McKusick Mosaic Co. Route 1, Box 35-D Surface mine Gila.
Globe, AZ 85501
United Dessicants, a division of United Box 32370 Surface strip mine Apache.
Catalyst Inc. Louisville, KY 40232

Copper:

Arimetco International Inc.

6245 E. Broadway, Suite 350

Open pit mines, dump- and heap-

Cochise and Mohave.

Superior, AZ 85273

Tucson, AZ 85711 leach, SX-EW plants
Asarco Inc.: .
Southwest Copper Division 1150 N. 7th Ave. Office Pima.
Tucson, AZ 85705
Hayden Unit Box 98 Smelter and acid plant Gila.
Hayden, AZ 85235
Mission Complex®** Box 111 Open pit mines and mill Pima.
Sahuarita, AZ 85629
Ray Unit** Box 8 Open pit mine, dump- and heap- Pinal.
Hayden, AZ 85235 leach, precipitation, SX-EW plants
Silver Bell Unit Marana, AZ 85653 Leach dumps and precipitation plant Pima.
Cyprus Copper Co., a division of Cyprus 1501 Fountain Head Pkwy. Office Maricopa.
Minerals Co.: Tempe, AZ 85282
Cyprus Badgad Copper Corp.*¢ Box 245 Open pit mine, mill, dump-leach, Yavapai.
Bagdad, AZ 86321 SX-EW plant
Cyprus Casa Grande Corp. Box 15009 In situ mine and SX-EW plant Pinal.
Casa Grande, AZ 85222
Cyprus Miami Mining Corp. Box 4444 Dump- and heap-leach, SX-EW, Gila.
Claypool, AZ 85532 smelter, refinery, rod mill
Cyprus Mineral Park Corp.? HC-37 Box 500 Dump-leach and precipitation plant Mohave.
Kingman, AZ 86401
Cyprus Sierrita Corp.*¢ Box 527 Open pit mines, mill, leach dumps, Pima.
Green Valley, AZ 85622 SX-EW plants
Magma Copper Co.:
Corporate Headquarters 7400 N. Oracle Rd. Offices Do.
Tucson, AZ 85704
Pinto Valley Div.?%¢ Box 100 Open pit mine, mill, leach dumps, Gila.
Miami, AZ 85539 in situ leach, SX-EW leaching, SX-
EW
San Manuel Div.33¢7 Box M Underground mine, mill, in situ and Pinal.
San Manuel, AZ 85631 heap
Superior Div.** Box 37 Underground mine and concentrator Do.

See footnotes at end of table

ARIZONA—1992
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TABLE 4—Continued
PRINCIPAL PRODUCERS

Commodity and company

Address

Type of activity

County

Copper—Continued:

Phelps Dodge Corp.:

Phoenix, AZ 85029

Corporate Headquarters 2600 N. Central Ave. Offices Maricopa.
Phoenix, AZ 85004-3014
Copper Queen Branch Highway 92 Leach dumps, in situ leaching, Cochise.
Bisbee, AZ 85603 precipitation plant
Morenci Branch®*¢ 4521 State Hwy 191 Open pit mine, mills, dump-leach, Greenlee.
Morenci, AZ 85540 precipitation, and SX-EW plants
Oracle Ridge Mining Partners, a subsidiary Box 7 Underground mine and mill Pima.
of South Atlantic Ventures Ltd.?* San Manuel, AZ 85631
Gold:
A. F. Budge Ltd.*® Box 938 Underground mine and tailings leach Yavapai.
Jerome, AZ 86331
Cyprus Copperstone Gold Corp.* Box Al Open pit mine, agitation leach La Paz.
Parker, AZ 85344
Fischer-Watt Gold Co. Inc. 340 Freeport Blvd., Suite 3 Underground mine Maricopa.
Sparks, NV 89431
Magma Gold Co.** Box 460 do. Yavapai.
Humboldt, AZ 86329
Republic Goldfields Corp.* Box 361 do. Do.
Congress, AZ 85332
Gypsum:
National Gypsum Co:
Gold Bond Building Products Div. Box 20863 Plant Maricopa.
Phoenix, AZ 85036
Feldman Quarry Star Route, Box 3990 Open pit mine and crushing plant Pinal.
Winkelman, AZ 85292
Pinal Gypsum Co. Box 99 Open pit mine Do.
Coolidge, AZ 85228
Superior Companies'? 100 West Coolidge Quarries and plant Pinal and Yavapai.
Phoenix, AZ 85013
Western Gypsum Box 850 Open pit mine and crushing plant Mohave.
St. George, UT 84770
Western Organics Inc. Box 6876 Open pit mine La Paz.
Phoenix, AZ 85005
Iron oxide pigment:
Swansea Minerals Inc. 6360 E. Rose Circle Dr. Mine tailings Do.
Scottsdale, AZ 85251
Lime:
Chemstar Inc.2 2800 N. 44th St., #400 Quarries and lime kilns Cochise and Yavapai.
Phoenix, AZ 85008
Perlite:
Harborlite Inc. Box 960 Open pit mine and plant Pinal.
Superior, AZ 85273
Nord Perlite Co., a subsidiary of Nord Box 127 do. Do.
Resources Corp. Superior, AZ 85273
Therm-O-Rock Industries Inc.® 6732 West Willis Rd. Plant Maricopa.
Chandler, AZ 85226
Pumice:
Arizona Tufflite Inc. 2432 West Peoria, #1081 Open pit mine Coconino.

See footnotes at end of table.
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TABLE 4—Continued
PRINCIPAL PRODUCERS

Commodity and company Address Type of activity County
Salt:
Morton Salt Co., a subsidiary of Morton 13000 W. Glendale Ave. Solution mining and solar evaporation Maricopa.
International Inc. Glendale, AZ 85307-2408
Sand and gravel (construction):
CalMat Co. of Arizona, a subsidiary of Box 52012 Pits and plants Do.
CalMat Co.? Phoenix, AZ 85072
Peter Kiewit & Sons Co., a subsidiary of 2525 West Beryl Ave, #100 do. Maricopa and Pima.
Union Rock and Materials Corp. Phoenix, AZ 85021
Pioneer Sand and Gravel Co. 5901 W. Broadway Rd. do. Maricopa.
Phoenix, AZ 85043
Salt River Sand & Rock? Box 728 do. Do.
Mesa, AZ 85211
Sunward Materials Co., a subsidiary of Blue 2625 S. 19th Ave. do. Maricopa and Pima.
Circle West, Inc. Phoenix, AZ 85009
The Tanner Companies, a subsidiary of Box 52124 do. Coconino, La Paz, Maricopa,

Ashland Oil Inc.

Phoenix, AZ 85072

Pima, Pinal, Yavapai,Yuma.

Sand and gravel (industrial):

Arizona Silica Sand Co. Box 108 Open pit mine Apache.
Houck, AZ 86506
Silica Mines Inc. Box 332 do. Pinal.
Oracle, AZ 85623
Stone (crushed):
Arizona Quality Granite Co. 7401 W. Villa Rita Dr. Quarry and plant Maricopa.
Peoria, AZ 85345
Georgia Marble Co. Inc. 4901 E. Drexel Rd. do. Pima.
Tucson, AZ 85706
Specialty Minerals Inc. Box 759 do. Do.
Sahuarita, AZ 85629
Western Arizona Rock Products Inc. Box 178 do. Yuma.
Dateland, AZ 85333
Stone (dimension): '
American Sandstone (a division of Blaser Box 1154 Quarries and plant Coconino and Yavapai.
Corp. North Highway 89
Chino Valley, AZ 86323
Drake Stone Products Box 11676 Plant Yavapai.
Prescott, AZ 86304
Dunbar Stone Co. Box 246 Quarries and plant Coconino, Maricopa,
Ash Fork, AZ 86320 Mohave, Yavapai.
Harley Gray Stone Co. Box 323 Quarries Coconino.
Paulden, AZ 86334
Hudman Stone 9640 W. Picture Rocks Rd. do. Do.
Tucson, AZ 84743
Outland Resources Inc. Box 4105 do. Mohave.
Kingman, AZ 86402
Western States Stone Co. 2830 Grand Ave. Quarries and plant Coconino, La Paz, Maricopa,
Phoenix, AZ 85017 Mohave, Yavapai.
Vermiculite (exfoliated):
W. R. Grace & Co., Construction Products 4220 West Glenrosa Plant Maricopa.
Div. Phoenix, AZ 85019
See footnotes at end of table.
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TABLE 4—Continued
PRINCIPAL PRODUCERS

Commodity and company

Address Type of activity

County

Zeolite:

GSA Resources'

Box 509 Surface strip mine
Cortaro, AZ 85652

Cochise.

UopP

115 N. 5th St. do.
Grand Junction, CO 81501

1Also clays.

2Also crushed stone.

3Also gold.

“Also lead.

SAlso silver.

SAlso molybdenum.

TAlso lime.

*Also copper

°Also vermiculite (exfoliated).
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THE MINERAL INDUSTRY OF ARKANSAS

This chapter has been prepared under a Memorandum of Understanding between the U.S. Bureau of Mines, U.S.
Department of the Interior, and the Arkansas Geological Commission for collecting information on all nonfuel minerals.

By Doss H. White, Jr.,! and William V. Bush?

Arkansas 1992 nonfuel mineral value
reported by the State’s mineral producers
totaled $403.8 million, an increase of $43
million. Excluding clay and lime, value
increased for all major mineral
commodities mined in the State.
Arkansas ranked 26th nationally in
mineral value and led the Nation in the
production of bromine and natural
abrasives.

TRENDS AND
DEVELOPMENTS

Over the past decade (1983-92),
Arkansas nonfuel mineral sales increased
from $246.4 million to $403.8 million.

increased each year excluding 1985 (-$2.6
million), 1986 (-$7 million), 1990 (-$1
million), and 1991 (almost -$20 million).
Despite the sporadic downturn in sales,
mineral value increased almost 64% over
the 10-year period.

Many of the year’s mineral-related
developments were of a controversial
nature. In February, a panel of the
Eighth U.S. Circuit Court of Appeals
reversed a permanent injunction against
exploratory drilling in the Crater of
Diamonds State Park. The injunction,
issued in August 1990, followed a lawsuit
by several environmental groups.®

In 1989, four mining companies,
Arkansas Diamond Development Co.,

Corp., and Capricorn Diamonds Pty.
Ltd., formed a joint venture and pooled
$350,000 to drill up to 30 holes in the
park to determine the configuration and
quality of the diamond pipe. After four
holes were drilled, a Federal district
judge halted drilling as a result of a
lawsuit filed by the Sierra Club, the
Arkansas Wildlife Federation, and
Friends of Crater of Diamonds State
Park. The suit charged that the
exploration was part of a three-phased
program leading to commercial diamond
mining.

Following the reversal of the court
injunction, a disagreement developed
between the four mining companies and

Beginning in 1983, mineral sales Continental Diamonds Inc., Kennecott | the Director of the Arkansas Department
TABLE 1
NONFUEL MINERAL PRODUCTION IN ARKANSAS!
1990 1991 1992
Mineral
Quantity (mzul:::ds) Quantity (m:::::ds) Quantity (mZ:::ds)
Abrasives? metric tons w w w $154 w w
Bromine® thousand kilograms 177,000 $173,000 170,000 167,000 171,100 $170,000
Clays metric tons 989,383 21,578 856,582 38,048 3837,427 2,972
Gemstones NA 1,503 NA 1,846 NA 31,493
Sand and gravel:
Construction thousand short tons 710,411 37,371 8,300 *31,100 10,908 39,627
Industrial do. 742 7,209 746 7,738 868 10,458
Stone (crushed)* do. 17,800 76,900 22,140 101,427 25,200 118,900
Combined value of bauxite (1990), cement,
clays [fire, (1991-92), kaolin (1992)],
gypsum (crude), lime, stone [crushed
dolomite and traprock (1991-92), crushed
slate and dolomite (1990), dimension], talc
and pyrophyllite (1990), tripoli, vanadium
(1990), and values indicated by symbol W XX 63,357 XX 43,677 XX *60,372
Total XX 380,918 XX 360,990 XX 403,822

'Production as measured by mine ship

Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined value” data. XX Not applicable.
ts, sales, or marl

1.1 E L)

(including consumption by producers).

2Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles.
3Excludes certain clays; kind and value included with "Combined valuc” data.
“Excludes certain stones; kind and value included with "Combined valuc” data.
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of - Parks, Recreation, and Tourism
(ADPRT) over when the test drilling
could resume. The companies requested
the earliest possible date because of the
limited amount of time remaining in the
"nonconforming use permit” issued by
the U.S. Department of the Interior
(DOI) to conduct the test drilling. DOI
was involved because the Agency granted
the State $743,000 in 1977 to assist in the
development of the park.

The companies proposed an early May
date, while the ADPRT Director insisted
on a date after the July 4 weekend. In
late May, a June 2d date was agreed on
by both parties; drilling began, but was
slowed because of muddy ground. The
test drilling was scheduled for a 57-day
period.* .

When drilling began, opponents
visiting the first drill site discovered
"violations" to court-established
guidelines governing the drilling. The
"violations" were in the form of "broken
trees and shrubs" along a bulldozed road
leading to the site. Information on the
"violations" was presented to court
officials and the attorney general’s office
in an ill-fated attempt to get the drilling
stopped.’

Early drilling evaluations were
favorable; a hole drilled to the west of
the main crater intersected lamproite, the
diamond host rock, indicating that the
deposit was larger than originally
thought.® Drilling was completed late in
the summer, and a report on the findings
was issued late in the year.

While the drilling was ongoing, a
Canadian mining company, Armeno
Resources Inc., purchased mineral leases
in Pike and Howard Counties in an area
extending west from the Crater of
Diamonds Park.”

A second mining project had a group
of Arkansas citizens and officials up-in-
arms. The Doe Run Mining Co. received
permission from the Bureau of Land
Management, DOI, to drill 20
exploratory holes for lead in the Mark
Twain National Forest in southern
Missouri. Some Arkansas citizens and
officials in Randolph County on the
Arkansas-Missouri State line feared the
drilling could contaminate subsurface

94

water supplies flowing from Missouri into
Arkansas. In June, the Arkansas Attorney
General filed a notice of appeal objecting
to the DOI’s decision to allow the lead
exploration.® '

On the local level, citizens of Gravette
and Sulfur Springs circulated petitions
opposing a proposed quarry by Benton
County Stone and Rock Inc.’

ENVIRONMENTAL ISSUES

At yearend, State officials continued
their investigations into the sources of
widespread mercury contamination in fish
in the Ouachita and Saline Rivers.
Extensive testing by the Arkansas
Department of Pollution Control and
Ecology eliminated several suspected
sources.  Investigations early in the
project ruled out the State’s
approximately 50 abandoned mercury
mines as the source of the contamination.
A possible source under investigation at
yearend was wind-borne mercury from
Texas lignite mining; the lignite is burned
in Texas powerplants. Arkansas
contacted Texas officials for any
information on airborne mercury from
lignite mining. '

EXPLORATION ACTIVITIES

In December, a report on the Crater of
Diamonds Phase I exploration-evaluation
program was released. A four-firm
consortium funded the program.

Drilling, 1.74-meter (26 1%-inch)
diameter holes, totaled 2,651 meters
(8,699 feet). Individual holes were
drilled to depths up to 204 meters (670
feet).  Drilling determined that the
"martini glass"-shaped deposit covered
approximately 19 hectares (47 acres) and
contains a calculated tonnage of diamond-
bearing rock of approximately 68 million
metric tons (75 million short tons). The
consortium has requested permission from
the State to conduct bulk sampling in
1993.

LEGISLATION AND
GOVERNMENT PROGRAMS

A bill was passed by the 1992
Arkansas Legislature and signed by the
Governor to tax lead ore, even though
there is no lead mining in the State.
Senate 43 would levy a severance tax of
$0.15 per short ton or 10% of market
value, whichever is greater, on lead ore.
This law would discourage future mining
if an economically minable deposit were
discovered.

Arkansas received $1.1 million as its
1992 share of revenue associated with
mineral leases on Federal public lands
within the State. The monies were
collected and disbursed by the DOI
Minerals Management Service.!

At yearend, the ADPRT was
considering a request by the four-
company diamond mining consortium for
permission to conduct a trenching and
bulk sampling program at the Crater of
Diamonds State Park.

The Arkansas Geological Commission
(AGC) is divided into the Geology and
Land Survey Divisions. The Geology
Div. was charged with providing
information on the mineral and fossil fuel
resources, geology, and hydrology of
Arkansas to interested parties.

Work continued on a study of ilmenite
deposits in southern Howard County.
The project was initiated to establish
deposit boundaries and titanium dioxide
percentages present. A completion date
was projected for 1993. Work continued
on a Regional Gas Atlas; information
gathering was essentially completed, and
manuscript completion was projected for
1993.

Geology studies included the ongoing
geological mapping in the Ouachita
Mountains. The project, a multiyear
effort, was designed to evaluate the
economic potential of the Ouachitas in
Arkansas. Mapping was nearing
completion, and preparations were under
way for publication in 1993. This was
part of the COGEOMAP program with
the U.S. Geological Survey (USGS).

The AGC entered into an agreement
with other State geological surveys in the
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New Madrid Seismic Zone (NMSZ) to
form a State Geologists Advisory Group
to the Central United States Earthquake
Consortium (CUSEC). The group was
established to create cooperation in joint
investigations and scientific exchanges
concerning earthquake hazard
identification and risk reduction and to
work with and support the CUSEC. An
ongoing earthquake-related project, a
study on the paleo-seismicity of the
NMSZ, was completed.

In the hydrogeology sector, three
cooperative programs with the USGS
Water Resources Div. continued. These
involved surface and subsurface water
quantity and quality. Hydrologic
information continued to be in great

quality, availability, waste disposal siting,
and source(s) of water supplies for home,
municipal, water-district, and agricultural
uses.

The State Geologist served on several
State commissions, and staff geologists
continued to serve as advisors to various
regulatory agencies and special-purpose
groups charged with safeguarding the
public’s welfare.

The Arkansas Department of Pollution
Control and Ecology oversaw the State’s
abandoned mine land program. During
the past 6 years, contractors working with
the department have begun or completed
six projects. During 1992, revegetation
on the Shiloh ($543,000) and Spadra East
($389,000) projects was completed and
permanent vegetation had emerged on
these sites. Earthwork activity was
under way at yearend on the Rock Creek,
Beaulah, and Harmony projects.

The Booneville Plant Materials Center,
established by the Soil Conservation
Service in 1987, evaluated plants for
specific natural resource problems.
During the year, research focused on (1)
finding more productive grasses and
legumes to support livestock grazing on
mine sites, (2) determining the best fruit
and nut trees for mine-site growth, (3)
determining the most economical methods
to establish previously selected vegetation
on mined lands, and (4) technology
transfer to landowners, mine operators,
and State and Federal agencies
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demand because of concern over water |

responsible for managing mined lands. "

FUELS

Coal production in 1992 totaled 57,200
metric tons or 63,000 short tons
compared with that of 1991 when 42,600
metric tons (47,000 short tons) was
mined.

In the oil and gas sector, a Yell
County petroleum test well was
abandoned at 6,297 meters (20,661 feet),
a new Arkansas depth record. The
average well drilled in the gas-rich
Arkoma Basin during 1992 was
approximately 1,524-meters (5,000-feet)
deep, with a success ratio of
approximately 60%.

Oil and condensate production totaled
10,388,328 barrels. At $17 per barrel,
this equates to $176.6 million. Natural
gas production from north Arkansas fields
was 4,759,367 million cubic meters and
from south Arkansas was 1,027,172
million cubic meters. The average value
of north Arkansas gas was $61.79 per
million cubic meters and $31.78 from the
south Arkansas fields.

REVIEW BY NONFUEL
MINERAL COMMODITIES

Industrial Minerals

Abrasives (Natural).—Arkansas
retained its first place ranking among the
three States with natural abrasive
production. Nine companies in the Hot
Springs area reported natural abrasive
production. Production declined 26%,
but value increased 54%.

Novaculite, a fine-grained silica-rich
rock, was the principal material mined.
Diamond saws were used to cut the crude
material to shape, and smaller saws and
grinders were used to fabricate final
products of whetstones, hones, scrapers,
and files.

Crude novaculite was shipped to both
European and Asiatic countries for
shaping and finishing. The crude rock
was moved to the coast by rail and
transported overseas by ship.

Bromine.—Arkansas, the only
domestic bromine producer, accounted
for approximately 40% of the world’s
total output. Bromine value accounted
for almost 42% of the State’s total
mineral value. Production was reported
at 171 million kilograms valued at $170
million. Four firms in Columbia and
Union Counties, Arkansas Chemical Inc.,
Dow Chemical U.S.A., Ethyl Corp., and
Great Lakes Chemical Corp., produced
bromine from bromine-bearing brines
pumped to the surface from the
Smackover Formation. Dow was owned
by the Ethyl Corp., and Great Lakes was
part owner of Arkansas Chemical.

Sales were to the chemical industry to
produce products for agricultural pest
control, water treatment, fire control, and
oilfield fluids.

Cement.—Cement value from sales of.
both portland and masonry cement ranked
fourth among the mineral commodities
mined or manufactured in Arkansas in
1992. Portland cement sales and value
were concealed, but both increased.
Masonry cement output and value also
increased over that estimated for 1991.:
Arkansas ranked 24th in tonnage and 27th
in value among the 37 States with
portland cement production, and 14th in
tonnage and 19th in value among the 36
masonry cement-producing States.

The State’s cement industry consisted
of two firms, Arkansas Cement Corp. in
Foreman, a subsidiary of Ash Grove
Cement Co., and Holnam Inc. near
Saratoga. The two operated five wet-
process kilns using materials mined
instate, limestone, clay, and sand, for
clinker manufacture.

Clays.—The State ranked 11th in
tonnage and 17th in value among the 44
clay-producing States. Clay production
and value, excluding fire clay and kaolin,
totaled 837,000 metric tons (923,000
short tons) and $2,972,000 million.

The Arkansas clay industry consisted
of 11 companies with mines in 10
counties. Common clay and/or shale,
fire clay, and kaolin were produced.
Pertinent figures on the Arkansas clay
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TABLE 2

ARKANSAS: CLAY INDUSTRY STATISTICS

Common clay-shale Fire clay Kaolin
1991 1992 1991 1992 1991 1992
Number of companies 7 8 1 1 3 2
Number of mines 16 16 1 1 3 2
Output thousand metric tons 645 837 w w 233 w
Value thousand dollars $2,632 $2,972 w w $5,416 w
Unit value dollars $3.70 $3.22 $28.44 $328.44 $23.20 $26.31

‘W Withheld to avoid disclosing company proprietary data.

industry are given in table 2.

Eighty-five percent of the common
clay, used in brick, concrete block,
roofing granules, and structural concrete
manufacture, was mined in Crittenden,
Hot Spring, and Montgomery Counties.
Brick production utilized 395,000 metric
tons of clay, an increase over the 279,000
metric tons used in brickmaking in 1991.

Fire clay and kaolin were mined in
Pulaski County. Fire clay sales were for
the production of refractory shapes, and
the major end uses reported for kaolin
were (1) in refractory grogs, (2) in
aluminum sulfate manufacture, and (3) as
a pesticide and related product carrier.

Gemstones.—Arkansas was a major
gemstone producer, and over the past
several years has ranked consistently in
the top 10 gemstone-producing States. In
1992, the State ranked ninth in value.
Arkansas is famous for its quartz
crystals, which occur in veins in
sandstone and shale in the central part of
the Ouachita Mountains. Quartz was
collected for both cabinet specimens and
jewelry. Arkansas was the only State

with "lascas" production, the feed
material used for synthetic quartz
manufacturing.

An Arkansas mining firm capitalized
on the inauguration of an Arkansas
citizen as President of the United States.
Coleman Mining, Hot Springs, was
picked by the Congressional Inaugural
Luncheon planners to design and produce
a quartz crystal and novaculite
paperweight for the inaugural luncheon
participants.'

The State is also known for its Crater
of Diamonds State Park. It has been
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estimated that from 1906 to 1972 between
100,000 to 160,000 diamonds were
discovered. For a small fee, the public
can search in the park for diamonds.

Other "gemstones" mined and sold in
Arkansas included agates, amber, chert,
novaculite, petrified wood, sodalite, and
freshwater pearls.

Gypsum.—The State continued as the
Nation’s ninth leading gypsum producer;
firms in 21 States mined gypsum in 1992.
Gypsum value ranked ninth among the 17
industrial minerals produced in Arkansas.
Production and value statistics were
concealed, but output and sales increased
over 1991 levels.

Two companies produced gypsum
from mines in Howard and Pike
Counties. Briar Gypsum Co. Inc. and
Harrison Gypsum Co. operated surface
mines and crushing facilities.  Briar
Gypsum’s output was used in wallboard
manufacture, and Harrison’s gypsum was
sold to cement companies for use in
clinker manufacture.

Lime.—Arkansas maintained its 28th
place ranking among the 32 lime-
producing States. Arkansas Lime Co.,
Independence County, produced both
quicklime and hydrated lime. Production
and value fell below that reported in
1991. Sales were to the sugar and crude
oil refining industries, paper
manufacturers, and water purification
plants.

Quartz.—Arkansas was the leading
State in quartz crystal mining. Much of
the crystal output was mined in the

Ouachita National Forest, and mining was
administered by the U.S. Forest Service.

Arkansas was also the only State with
quartz lascas production. Quartz lascas,
a low-impurity quartz used as a raw
material in the manufacture of fused and
cultured quartz, was produced by
Coleman Quartz, Jessieville. After
mining, the material was treated with
oxalic acid and deionized water to remove
surface contaminants. The material was
then sorted, dried, and subjected to a
light table examination to identify
remaining impurities. The quartz was
shipped to the crystal producers in 45-
kilogram (100-pound) bags.

Sand and Gravel. —The State
maintained its 32d place ranking among
the 50 sand and gravel-producing States.
Sand and gravel ranked 3d, valuewise,
among the 16 industrial minerals
produced instate and accounted for 12%
of the State’s total mineral value.
Production of both construction and
industrial sand and gravel, 10.7 million
metric tons (11.8 million short tons),
increased over the 8.2 million metric tons
(9 million short tons) estimated for
Arkansas producers in 1991. Value, $50
million in 1992, increased $11 million
over the $38.8 million estimated for
1991.

Construction.—Production of
construction sand and gravel is surveyed
by the U.S. Bureau of Mines (USBM) for
even-numbered years only; data for odd-
numbered years are based on annual
company estimates. This report contains
actual data for 1990 and 1992 and
estimates for 1991.
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TABLE 3
ARKANSAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN
1992, BY MAJOR USE CATEGORY

tons by 0.907185.

Fifty-eight Arkansas construction sand
and gravel firms reported 1992
production at 9.9 million metric tons
(10.9 million short tons). Sales (value)
were reported at $39.6 million. This was
$8.5 million above the Bureau estimate
for 1991.

The 58 companies operated 83 mines
in a 41-county area. The five leading
counties, in descending order of tonnage,
were Ouachita, Pike, Marion, Pulaski,
and Calhoun, which accounted for
approximately 44% of the production.
Leading end uses, as reported by the
producers, were for (1) concrete
aggregate, (2) asphaltic concrete, and (3)
road base and cover.

Industrial.—As in past years, four
firms comprised the Arkansas industrial
sand and gravel industry. Production and
value, 787,000 metric tons (868,000 short
tons) and $10.5 million, respectively,
exceeded the 677,000 metric tons and
$7.7 million mined in 1991.

Slightly more than 90% of the output
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Use (S:anmy‘ Value‘ Value
short tons) (the ) per ton
Concrete aggregates (including concrete sand) 4,865 $18,990 $3.90
Plaster and gunite sands w w 7.00
Concrete products (blocks, brick, pipe, decorative,
etc.) 68 684 10.06
Asphaltic concrete aggregates and other bituminous
mixtures 1,952 7,093 3.63
Road base and coverings 1,113 3,251 2.92
Fill 127 3717 2.97
Snow and ice control 38 147 3.87
Railroad ballast w w 4.44
Other miscellaneous uses' 12 44 3.67
Unspecified:?
Actual 1,440 4,291 2.98
Estimated 1,293 4,751 3.67
Total 10,908 339,627 "3.63
Total* 3 9,896 39,627 4.00
'Includes filtration.

?Includes production reported without a breakdown by end use and estimates for nonrespondents.
3Data do not add to total shown because of independent rounding.
“One metric ton is equal to 1,000 kilograms or 2,204.62 pounds. To convert short tons into metric tons, multiply short

5Total quantity and total value in thousand metric tons and thousand dollars.

was sand. Production was in Crawford,
Hempstead, Izard, and Miller Counties.
Principal sales were to the glass
(container and flat), foundry, and
sandblasting industries.

Stone.—The production of stone is
surveyed by the USBM for odd-numbered
years only; data for even-numbered years
are based on annual company estimates.
This report contains estimated data for
1990 and 1992 and actual data for 1991.

Crushed.—Arkansas ranked 19th
among the 49 crushed stone-producing
States. The estimated crushed stone
value, $118.9 million, was approximately
29% of the State’s 1992 total, and
crushed stone ranked second behind
bromine in sales. The 1992 value was
$17.5 million above the $101.4 million
produced in 1991. Estimated production,
22.9 million metric tons (25.2 million
short tons), rose 2.9 million metric tons
(3.1 million short tons) above that
reported in 1991.

In the last year that industry reported,
34 companies operated 52 quarries in a
28-county area. The predominate stone
types produced were granite (42%),
limestone (25%), and sandstone (16%).
The remaining 17% was dolomite,
traprock, and "other” stone types. Sales
were for graded road base, cement
manufacture, riprap and jetty stone,
bituminous aggregate, and construction
aggregate.

Dimension.—Three companies
produced dimension stone from five
quarries in Independence, Logan, and
Sebastian Counties. Limestone-marble
and sandstone were quarried to produce
cut/veneer stone, shaped stone (columns,
fireplace mantels, urns, animal shapes,
etc.), rough blocks, and flagging. Output
and value decreased below that reported
by the industry in 1991.

Eureka Stone Co. operated a limestone
quarry at Eureka Springs. The company
also sold marble shapes from stone
quarried out-of-State. The company was
sold in February to a local businessman;
the previous owner will remain with the
firm to do custom stone carving.'*

Oran McBride Stone Co. operated a
stone company west of Batesville. The
company quarried sandstone and also sold |
limestone and marble purchased from out-
of-State sources. The company sold
stone for floor and wall applications,
marble columns, limestone archways, and
various architectural shapes.'’

Talc.—The Milwhite Co. Inc., a talc
producer in past years, did not report
production in 1992. Milwhite operated a
talc mine in Saline County and a grinding
mill at Bryant.

Tripoli.—Malvern Minerals Co. Inc.,
Hot Springs, mined tripoli, a
cryptocrystalline material composed of
almost pure silica, from a deposit east of
Hot Springs. Crude tripoli was trucked to
the Malvern plant where it was ground,
dried, and air separated into sized
products. Sales were to the abrasive and
filter industries. Production and value
declined below that reported in 1991.

97



TABLE 4

ARKANSAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED BY PRODUCERS IN 1992,

BY DISTRICT AND USE

(Thousand short tons and thousand dollars)

Other Industrial Minerals.—Several
mineral commodities, in addition to those
listed in table 1 and previously described,
were either recovered as byproducts from
mineral processing operations or shipped
to industries in Arkansas for finishing or
processing into higher value products.

Ammonia was produced by Nitrogen
Products Inc. at a 190,000-metric-tons-
per-year (210,000-short-tons) facility at
Helena. Dimension stone was shipped
into Arkansas for finishing into
monuments and for building purposes.
Mineral pigments were purchased by the
Arkansas brick producers from out-of-
State sources. Synthetic graphite was
produced by the Great Lakes Carbon
Group, Ozark, and Superior Graphite
Co., Russellville. The two plants
produced graphite electrodes. Sulfur was
recovered by MKP Operating Co.,
Lafayette County, and the Ethyl Corp.,
Columbia County. The former company
operated a petroleum refining facility,
and the latter a bromine extraction
complex. Vermiculite, from South
Carolina, was exfoliated by Strong-Lite
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Use District 1 District 2 District 3
Quantity Value Quantity Value Quantity Value
Concrete aggregates (including concrete sand)! 1,366 4,754 3,103 13,168 397 1,074
Concrete products (blocks, brick, etc.) w w w w w w
Asphaltic concrete aggregates and other bituminous mixtures w w 1,530 5,999 w w
Road base and coverings 308 1,220 526 1,316 279 714
Fill 68 191 19 44 40 141
Snow and ice control w w - — w w
Railroad ballast w w - — - —
Other miscellaneous uses® 226 800 40 546 273 615
Unspecified:?
Actual 1,176 2,782 64 422 199 1,087
Estimated 123 464 898 3,293 272 994
Total* 3,267 10,211 6,181 24,789 1,460 4,627
Total® ¢ 2,964 10,211 5,607 24,789 1,324 4,627
‘W Withheld to avoid disclosing company proprietary data; included with "Other miscellaneous uses.”
!Includes plaster and gunite sands.
?Includes filtration.

’Includes production reported without a breakdown by end use and estimates for nonrespondents.
“Data may not add to totals shown because of independent rounding.

One metric ton is equal to 1,000 kilograms or 2,204.62 pounds. To convert short tons into metric tons, multiply short tons by 0.907185.
“Total quantity and total value in thousand metric tons and thousand dollars.

Products Corp. at its Pine Bluff plant.
Metals

Aluminum.—The Aluminum Co. of
America operated an aluminum chemicals
plant at Benton in Saline County.
Alumina for plant feed was received from
the company’s Port Comfort, TX, plant.

Iron and Steel.—Four companies,
Arkansas Steel Associates, Nucor Corp.,
Nucor-Yamato Steel Co., and Quanex
Corp., comprised Arkansas steel industry.

Work continued on the expansion of
Nucor-Yamato’s mill at Blytheville and
Nucor Corp.’s new $300 million mill at
Hickman. The Blytheville expansion,
scheduled for completion in 1994, will
allow the facility to roll wider flange
beams. The Hickman mill, scheduled for
completion in mid-1993, will have a
910,000-metric tons(1-million-short-tons)
capacity. Quanex Corp.’s MacSteel Div.
at Ft. Smith operated two 50-ton electric
arc furnaces and had an annual capacity

of about 300,000 metric tons.

Uranium.—In April, Sequoyah Fuels
Corp. began a phased restart of its
uranium processing facility near Gore.
The plant was closed in early October
1991 when contamination was discovered
at several locations within the plant
grounds. During the startup period, the
plant produced depleted uranium
tetrafluoride used to fabricate armor-
piercing ammunition and armor plating.
After a 3-week restart period, the plant
began production of wuranium
hexafluoride, which was shipped to a
U.S. Department of Energy facility for
further refining and use as a nuclear
fuel.'s

Vanadium.—U.S. Vanadium, a
Strategic Minerals Corp. subsidiary,
operated the Nation’s only vanadium
mine and mill south of Hot Springs.
During 1992, the mine was inoperative
and the mill operated on spent catalysts
and vanadium residues.

ARKANSAS—1992



!State Mineral Officer, U.S. Bureau of Mines,
Tuscaloosa, AL. He has 32 years of mineral-related
industry and government experience and has covered the
mineral activities in Arkansas since 1989. Assistance in the
preparation of the chapter was given by Maylene E.
Hubbard, editorial assistant.

Assistant  State geologist, Arkansas Geological
Commission, Little Rock, AR.

SArkansas Democrat-Gazette. Arkansans Capitalize on
Clinton. Jan. 17, 1993.

4. . Court Lifts Ban on Test Drilling at Diamond
Park. Feb. 6, 1992.

SNashville News. Tourism Official, Mining Companies
at Impasse Over Re-start of Drilling. Apr. 23, 1992.

‘Batesville Daily Guard. Opponents of Diamond Test
Drilling Cite Violations. June 22, 1992.

7Arkansas Democrat-Gazette. Drilling Shows Diamond
Area May Be Larger Than Believed. June 16, 1992.

*Nashville News. Mineral Leases Are Being Soughtin
Howard, Pike. June 25, 1992.

*The Sentinel-Record. Bryant Fights Drilling in Mark
Twain Forest. Apr. 6, 1992.

Gravette News Herald. Rock Quarry Opponents Start
Petition Drive to Stop Project. Sept. 9, 1992,

"Arkansas Democrat-Gazette. 5 Scratched From List
of Mercury Suspects. Jan. 17, 1993.

ZJohnson County Graphic. State Receives 1992
Mineral Revenue. Apr. 7, 1993.

BBoonesville Democrat. Center Has Various
Purposes. July 29, 1992.

“The Eurcka Springs Times-Echo. Eurcka Stone
Company Changes Hands but Quality Continues. Apr. 16,
1992.

SArkansas Democrat Gazette. The Rocky Road to
Success. July 23, 1992.

1$Fort Smith Southwest Times Record. Sequoyah Fuels
Begins Restart. Apr. 17, 1992.
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TABLE 5

ARKANSAS—1992

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity County
Abrasives:
Oilstones and whetstones:
Hiram A. Smith Whetstone Co. Inc. 1500 Sleepy Valley Rd. Quarry Garland.
Hot Spring, AR 71901
Tripoli:
Malvern Minerals Co. Inc. Box 1246 Mine Do.
Hot Spring, AR 71901
Bromine:
Arkansas Chemicals Inc. Route 6, Box 98 Brine wells and plant Union.
El Dorado, AR 71730
Dow Chemical U.S.A. 2030 Dow Center do. Columbia.
Midland, MI 48640
Ethyl Corp., Arkansas Div. Box 729 do. Do.
Magnolia, AR 71753
Great Lakes Chemical Corp. Box 2200 do. Union.
West Lafayette, IN 47906
Cement:
Arkansas Cement Corp., a subsidiary of Box 25900 Plant Little River.
Ash Grove Cement Co.! Overland Park, KS 66225
Ideal Cement Co., a subsidiary of Ideal Box 8789 do. Howard.
Basic Industries Inc.! Denver, CO 80201
Clays:
Acme Brick Co., a division of Justin Box 425 Pits and plants Hot Spring and
Industries Inc. Fort Worth, TX 76101 Sebastian.
Arkansas Lightweight Aggregate Corp. El Dorado, AR 71730 Pit and plant Crittenden.
Eureka Brick & Tile Co. Box 379 Mine Johnson.
Clarksville, AR 72830
A.P. Green Refractories Co., a subsidiary Box 164069 Pit and plant Pulaski.
of USG Corp. Little Rock, AR 7726
Gypsum:
Harrison Gypsum Co. Inc. Box 336 Mine Pike.
Lindsay, OK 73052
Lime:
Arkansas Lime Co., a subsidiary of Box 2356 Quarry and plant Independence.
Rangaire Corp.! Batesville, AR 72501
Perlite:
Strong-Lite Products Corp. Box 8029 Plant Jefferson.
Pine Bluff, AR 71611
Sand and gravel:
Construction:
Beazer USA Box 6657 Pits and plant Little River,
Shreveport, LA 71136 Ouachita, Pike.
Boorhem-Fields Inc. Box 2196 do. Calhoun, Craig-
Little Rock, AR 72203 head, Poinsett,
St. Francis.
Industrial:
Gifford-Hill & Co. Inc. Box 6615 do. Miller.
Shreveport, LA 71136
Unimin Corp. Box 29 do. Izard.
Guion, AR 72540
See footnotes at end of table.
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TABLE 5-Continued

Pine Bluff, AR 71611

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity County
Stone:
Granite:
McGeorge Contracting Co. Inc. Box 7008 Quarries and plant Pulaski.
Pine Bluff, AR 71611
Minnesota Mining & Manufacturing Co. 3M Center, 223-4N-05 Quarry and plant Do.
St. Paul, MN 55144
Limestone:
McClinton-Anchor Co., a subsidiary of Box 756 Quarries and plant Benton, Madison,
Ashland Oil Inc. Fayetteville, AR 72701 Washington.
Midwest Lime Co. Box 2608 Quarry and plant Independence.
Batesville, AR 72501
Sandstone:
Arkhola Sand & Gravel Co.,' a subsidiary Box 1627 Quarries and plant Crawford and
of Ashland Oil Inc. Fort Smith, AR 72901 Sebastian.
H M B Construction Co. Box 5606 Quarry and plant Sevier.
Texarkana, TX 75501
M & M Rock Co. Inc. Box 1190 do. Faulkner, Perry,
Conway, AR 72032 ‘White.
Sulfur (recovered):
Ethyl Corp., Arkansas Div. Box 729 Sulfur recovered in Columbia.
Magnolia, AR 71753 bromine extraction
Phillips Petroleum Co. 724 Adams Bldg. Sulfur recovered as a Lafayette.
Bartlesville, OK 74004 byproduct of petroleum
refining
Talc:
The Milwhite Co. Inc.? Box 15038 Mine and plant Saline.
Houston, TX 77020
Vanadium:
Strategic Minerals Corp. Route 6, Box 943 Mine and mill Garland.
Hot Spring, AR 71901
Vermiculite (exfoliated):
W. R. Grace & Co. 62 Whittemore Ave. Plant Pulaski.
Cambridge, MA 02140
Strong-Lite Products Corp. Box 8029 do. Jefferson.

!Also produced limestone.
2Also produced slate.
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THE MINERAL INDUSTRY OF CALIFORNIA

This chapter has been prepared under a Memorandum of Understanding between the U.S. Bureau of Mines, U.S.
Department of the Interior, and the California Department of Conservation, Division of Mines and Geology, for collecting

information on all nonfuel minerals.

By Fred V. Carrillo,! James F. Davis,? and John T. Alfors®

California ranked third in the Nation
in total value of nonfuel mineral
production in 1992. Reported production
valued at $2,345,838,000 was 7.33% of
the U.S. total. The value of the
commodities produced in California

during the year decreased about 7.5%
following last year’s 9% decline.
California was the sole producer of boron
and tungsten and led all States in the
production of asbestos, portland cement,
diatomite, calcined gypsum, rare-earth

concentrates, and construction sand and
gravel. It was second in natural calcium
chloride, gold, magnesium compounds,
pumice, industrial sand and gravel, and
soda ash. Construction sand and gravel,

.portland cement, gold, and boron, in

TABLE 1
NONFUEL MINERAL PRODUCTION IN CALIFORNIA!

1990 1991 1992
Mineral
Quantity (tl'n:TsI::ds) Quantity (mz::::ds) Quantity (lhovlr::ds)
Asbestos metric tons w w w w 10,998 $4,452
Boron minerals do. 1,093,919 $436,176 1,240,158 $442,531 1,008,889 338,700
Cement (portland) thousand short tons 10,032 604,080 8,702 °522,120 8,035 428,016
Clays® metric tons 2,163,515 40,217 2,074,707 27,464 1,905,710 26,173
Gemstones NA 1,501 NA 10,450 NA 9,916
Gold® kilograms 29,607 368,300 30,404 355,125 33,335 369,723
Lime thousand short tons 345 19,425 307 .. 20,389 280 18,072
Mercury metric tons O O (V] 1 ¢ ¢
Pumice do. - 71,739 5,088 61,237 4,372 w w
Rare-earth metal concentrates do. W w 16,465 w 20,699 w
Sand and gravel:
Construction thousand short tons 130,491 617,984 *101,900 °489,100 112,888 522,108
Industrial do. 2,452 48,055 2,104 41,690 2,096 42,396
Silver® metric tons 21 3,209 w w 18 2,259
Stone:
Crushed thousand short tons 42,500 200,600 45,816 216,156 *40,800 198,300
Dimension short tons **45,547 r*4,946 44,757 5,254 23,292 °4,148
Combined value of barite (1990), calcium
chloride (natural), cement (masonry),
clays (fuller’s earth), copper (1990-91),
diatomite, feldspar, gypsum (crude), iron
ore (usable), magnesium compounds, mica
[crude (1991)], molybdenum, perlite,
potash, salt, soda ash, sodium sulfate
(natural), talc and pyrophyllite, titanium
concentrates (ilmenite), tungsten, and
values indicated by symbol W XX 421,820 XX 403,592 XX 381,575
Total XX 2,771,401 XX 2,538,244 XX 2,345,838
°Esti d. Revised. NA Not W Withheld to avoid disclosing company prop ry data; value included with “Combined value" data. XX Not applicable.
"Production as 4 by mine ship salos, or marketable production (inchud ion by prod:

Excludes certain clays; kind and value included with *Combined value® data.
Recoverable content of ores, etc.
‘Less than 1/2 unit.
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order of value, were the four largest
commodities in the State.

TRENDS AND
DEVELOPMENTS

Industrial minerals comprised about
82% of the State’s nonfuel mineral
production value. In 1992, 34 mineral
commodities, including 8 metals, were
produced in California.  Continuing
declines in industrial minerals prices and
demand, owing to continued reduction in
construction activity within the State,
caused another drop in the total
production value, although it was
considerably less than the previous year’s
decline.

EMPLOYMENT

According to the California
Department of Employment
Development, the California nonfuel

mining industry employed 7,700 workers
in December 1992, down about 7% from
that of 1991. Of these, 2,200 were metal
mining jobs and 5,700 were nonmetallic
mineral mining jobs.

REGULATORY ISSUES

New regulations were adopted by the
California Air Resources Board in
January, which require metal processing
companies to reduce emissions of
particles containing arsenic, cadmium,
lead, and nickel. Under the new
regulations, uncontrolled smelters and
foundries will be required to reduce
emissions by an average of 95% when
these materials are reheated during
recycling.

EXPLORATION ACTIVITIES

The continuing drop in gold and silver
prices led to declines in precious-metals
exploration throughout the State.
However, exploration continued in the
mother lode areas of the Sierras and in
the desert areas of southern California.
Additional gold reserves were discovered
at the 16 to 1 underground gold mine in
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Sierra County using new exploration
techniques with a metal detector.
Viceroy Gold Corp. reported additional
gold reserves near the southern boundary
of its Castle Mountain Mine in San
Bernardino County. Canyon Resources
drilled its Briggs property in Inyo
County.

LEGISLATION AND
GOVERNMENT PROGRAMS

The first payments required of all
active surface mining operations in the
State became due July 1 for the 1991
calendar reporting year. Fees were
assessed according to a new schedule
effective May 1 under the amended
Surface Mining and Reclamation Act.
Fees were based on production by weight
and ranged from $100 to $2,000 for
aggregate products, industrial minerals,
and precious metals.

The Federal Environmental Protection
Agency (EPA) began cleanup of the
Sulphur Bank mercury mine Superfund
site in Lake County in May. The $1.25
million project was the first stage in a
long-term effort to stabilize the Sulphur
Bank site where waste rock piles near the
inactive mine are eroding into Clear
Lake.

Cleanup plans also were announced by
EPA in October for the Iron Mountain
Mine in Shasta County. The plan called
for an effluent processing plant that will
use lime to neutralize the acidic runoff
from two of the mine’s largest pollution
sources, the Richmond and Lawson
tunnels, and for expansion at the Spring
Creek Debris Dam.

The State of California received
$28,984,484 as its share of 1992 mineral
revenues collected from Federal public
lands. In addition to sharing bonuses,
rents, and royalties collected by the
Minerals Management Service, an
additional $20,230,000 was paid to
California by the Federal Government as
part of its 8(g) tract settlements in April
1992.

FUELS
Based on the first 10 months of
production data, California’s oil

production for 1992 totaled 348 million
barrels, down 0.8 % when compared with
the 1991 figure of 350.8 million barrels
and down 17.9% when compared with
the 1985 alltime high of 423.9 million
barrels. State onshore production
decreased to 283.0 million barrels in
1992, dropping from 296.0 million
barrels in 1991; State offshore production
decreased to 22.0 million barrels in 1992,
dropping from 23.2 million barrels in
1991; and Federal offshore production
increased to 42.6 million barrels in 1992,
up from 31.6 million barrels in 1991.

REVIEW BY NONFUEL
MINERAL COMMODITIES

Industrial Minerals

Boron Minerals.—California remained
the sole source of domestic boron mineral
production. Boron minerals sales valued
at more than $338 million were slightly
lower than those of 1991. Production of
mineral concentrates and chemicals
decreased from 1,240,000 metric tons in
1991 to 1,009,000 metric tons in 1992.
Production from four California
operations was principally from Kern
County, with the balance from San
Bernardino County.

The U.S. Borax & Chemical Corp.
was the State’s major producer from
mining operations at Boron, Kemn
County. Production also was reported
from North America Chemical Corp.’s
Trona and Westend plants in San
Bernardino County.

American Borate Co. reported mining
a limited amount of colemanite from its
Billie Mine in Death Valley National
Monument, which was milled at Newport
Mineral Venture’s Amargosa Valley mill
in Clark County, NV.

Calcium Compounds.—California was
a distant second to Michigan, the leading
State in natural calcium chloride
production. National Chloride Co. of
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America, Leslie Salt Co., and Hill
Brothers Chemical Co. produced calcium
chloride from dry-lake brine wells in San
Bernardino County. Hill Brothers
Chemical also produced calcium chloride
from a second operation near Cadiz Lake.

Cement.—Portland cement production,
8,035,000 short tons valued at more than
$428 million, was the State’s second most
valuable mineral commodity in 1992.
The reported production was only slightly
lower than 1991’s estimated 8,702,000
short tons and about 20% lower than that
reported in 1990. California continued to
lead all States in the production of
portland cement.

Clays.—Clay production in 1992
decreased slightly from that of 1991 to
1.906 million metric tons (2.1 million
short tons) valued at more than $26
million. Common clay and shale
comprised the bulk of the clays produced,
but higher valued bentonite, fuller’s
earth, and kaolin production accounted
for much of the value of California’s clay
production.  Principal uses were for
brickmaking, portland cement, ceramics,
pet waste absorbents, and in structural
concrete. Clay production was reported
from 44 pits in 20 counties throughout
the State. The Amador County Board of
Supervisors approved use permits for
North American Refractories Co.’s new
clay mine and tile manufacturing plant in
the Carbondale area, 6 miles northwest of
Ione. The process will include mining,
crushing, and screening clay, forming it
into shapes for floor and roof tiles and
baking in a gas-fired kiln.

Diatomite.—California retained its lead
as the principal State in diatomite
production during 1992, despite a slight
reduction in total output. Celite Corp.’s
diatomaceous earth mining facility, south
of Lompoc in Santa Barbara County, was
California’s and the world’s largest major
producer of diatomite. Production also
was reported from Santa Barbara County
by Grefco Inc. and from Shasta County
by Dicalite Corp.
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Feldspar.—Feldspar production in
California in 1992 was only reported
from the CISCO plant in Orange County,
which produced a feldspar-silica mixture.

Gypsum.—California’s crude gypsum
production in 1992 was only slightly
lower than that of 1991. Mined gypsum
was reported from five locations in
Imperial, Kern, San Bernardino, San Luis
Obispo, and Ventura Counties, with total
State production of crude gypsum ranking
fifth in the United States.

Calcined gypsum output from eight
plants continued the State’s ranking as the
number one producer of calcined gypsum
in the Nation. Byproduct gypsum was
reported in Contra Costa and San Joaquin
Counties. Continued weakness in the
wallboard market caused most plants to
operate well below capacity level.

California’s 1992 production of
calcined gypsum dropped 20% from that
of 1991. U.S. Gypsum’s Plaster City
Mine and plant in Imperial County was
the State’s leading producer as well as the
leading individual mine in the United
States.

Lime.—Lime production of 280,000
short tons was 27,000 short tons below
1991°s reported production, with value
reportedly also down about 11%. Lime
production was reported from 10 plants in
Contra Costa, Glenn, Imperial,
Monterey, San Joaquin, Santa Barbara,
Tuolumne, and Yolo Counties. Chemstar
Inc., with plants in Contra Costa, Los
Angeles, and Monterey Counties, was the
State’s largest producer of hydrate and
quicklime. Quicklime also was produced
in Monterey County at the National
Refractories & Minerals Corp. Natividad
plant.

Holly Sugar Corp. used quicklime at
four plants in Glenn, Imperial, San
Joaquin, and Santa Barbara Counties.

Pumice.—Califoria pumice producers
included California Industrial Minerals
Co. in Madera County, Glass Mountain
Pumice Inc. in Siskiyou County, and the
major producer, U.S. Pumice Co., in
Mono County. Principal uses of pumice

were as abrasives, in concrete aggregate,
and in building and landscaping. Lesser
amounts of pumice were used as dilutents
and in stonewashing. California
remained second in the Nation, after
Oregon, as the largest source of pumice.

Sand and Gravel.—Construction.—
Construction sand and gravel production
is surveyed by the USBM for even-
numbered years only; data for odd-
numbered years are based on annual
company estimates. This chapter contains
actual data for 1990 and 1992 and
estimates for 1991.

California construction sand and gravel
and crushed stone statistics are compiled
by geographical districts, as depicted in
the principal mineral-producing localities
map.

California led all States in the
production and value of construction sand
and gravel, which was the State’s most
valuable mineral commodity in 1992. A
reported production of 112,887,954 short
tons from 337 operations was valued at
$522,107,997. One-half of the State’s
production came from seven companies,
which, in order of rank, included
California Portland Cement, a subsidiary
of CalMat Co., Beazer USA/Hanson
PLC, RMC Lonestar, A. Teichert &
Sons Inc., Owl Rock Products Co.,
Granite Construction Co., and Pharris,
C.L. Sand and Gravel Inc.

Despite numerous complaints from
citizens groups, several sand and gravel
operations received permits for
expansions or new operations. Quality
Rock Co. received a new permit to
construct a new sand and gravel
processing facility north of Moor Park’s
city limits in Ventura County. Granite
Rock Co. received approval from the San
Benito County planning commissioners to
use three canyons in the Anzar Hills as a
dump for unusable mining waste. North
Star Rock Products received approval in
December for the proposed expansion of
its Birchville Rock Quarry near Grass
Valley.  Tarmac California sold its
aggregate operations in Imperial,
Riverside, and San Bernardino Counties
to Granite Construction Inc. in August.
American Rock and Asphalt Inc. received
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TABLE 2
CALIFORNIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN
1992, BY MAJOR USE CATEGORY

ntit;
b Gownd e e
short tons)
Concrete aggregates (including concrete sand) 41,401 $198,097 $4.78
Plaster and gunite sands 3,489 18,357 5.26
Concrete products (blocks, brick, pipe,
decorative, etc.) 463 3,844 8.30
Asphaltic concrete aggregates and other
bituminous mixtures 16,959 95,192 5.61
Road base and coverings' 19,737 79,846 4.05
Fill 8,406 23,045 2.74
Snow and ice control 80 488 6.10
Railroad ballast 187 998 534
Other miscellaneous uses® 1,171 6,842 5.84
Unspecified:?
Actual 12,766 51,883 4.06
Estimated 8,228 43,517 5.29
Total* 112,888 522,108 4.63
Total® ¢ 102,410 522,108 5.10

Includes road and other stabilization (cement and lime).
Includes filtration.

3Includes production reported without a breakdown by end use and estimates for nonrespondents.

“Data may not add to totals shown b of independent

*One metric ton is equal to 1,000 kilograms or 2, 204 62 pounds. To convert short tons into metric tons, multiply short

tons by 0.907185.

Total quantity and total value in thousand metric tons and thousand dollars.

clearance from Lake County to mine
gravel along Putah Creek near
Middletown. Syar Industries was allowed
to continue mining gravel alongside the
Russian River by a Sonoma County
Superior Court in July. Butte County
board of supervisors approved the
extension of the use permit of Green
Rock Quarries near Oroville in March.

Industrial.—Industrial sand and gravel
production remained steady at about
2,100,000 short tons, which was used
primarily in glassmaking.

California was second among the
States in the production of industrial sand
and gravel with both output and value
similar to that of 1991. Production
remained high owing to demands from
local industry, particularly those of the
glass container industry. The State’s
reported production of 2,095,541 short
tons was valued at $42,396,000.

Eight companies reported industrial
sand and gravel production from Amador,
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Contra Costa, Monterey,
Riverside, Santa Cruz, and Ventura
Counties. Owens-Illinois Inc., UNIMIN
Corp., and Carona Industrial Sand Co.
were the top firms in the State in both
production and value.

In the State, the most important
sources of industrial sand were the Ione
Formation of Eocene Age in northern
California, the Silverado (Paleocene) and
Tejon (Eocene) formations in southern
California, and the Eureka Quartzite of
Middle Ordovician Age in central
California.

Orange,

Stone (Crushed).—Stone production is
surveyed by the USBM for odd-numbered
years only; data for even-numbered years
are based on annual company estimates.
This chapter contains estimates for 1990
and 1992 and actual data for 1991.

Other Industrial Minerals.—KCAC
Inc.’s Joe Asbestos Mine near King City

in San Benito County was the State’s sole
producer of asbestos. Barite was crushed
and ground at Standard Industrial
Mineral’s Laws Mill in Inyo County and
Geo International’s plant in Sacramento
County.

California potash production was from
the near-surface brines at Searles Lake.
Two seawater magnesia operations in
Monterey and San Mateo Counties
accounted for all of California’s
magnesium compounds production in
1992. Leslie Salt Co. produced salt from
plants in Alameda, Napa, San
Bernardino, and San Mateo Counties.

Metals

Gold.—California remained the second
largest gold-producing State in the United
States, after Nevada, with a reported
production of 33,335 kilograms of gold
(1,071,744 troy ounces), valued at nearly
$370 million. Production was nearly
10% higher in 1992 than the revised 1991
output of 30,404 kilograms (977,510 troy
ounces), which despite lower prices
resulted in a $15 million increase in
value. Production was reported from 16
lode mines in Calaveras, Imperial, Kern,
Lassen, Napa, San Bernardino, Sierra,
and Tuolumne Counties. Three placer
operations were also reported in San
Bernardino, Sierra, and Yuba Counties.

Cutbacks in personnel were announced
at the State’s two largest gold mines,
Homestake Mining Co.’s McLaughlin
Mine in Napa County and Gold Fields
Operating Co.’s Mesquite Mine in
Imperial County. Homestake reported
production of 291,094 ounces of gold in
1992 in its annual report, making it the
State’s largest producer.

Viceroy Gold Corp. poured its first
gold ore from the open p ', heap-leach
Castle Mountain Mine in Saan Bernardino
County in February. Under an agreement
with the Nature Conservancy, Viceroy
established a 60,000-acre desert tortoise
preserve at the adjoining Walking Box
Ranch. Construction bes m on a new
grinding circuit scheduled for completion
by July 1993, which is expected to
increase recovery rates of recently
discovered high-grade ore. Development
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(Thousand short tons and thousand dollars)

TABLE 3

BY DISTRICT AND USE

CALIFORNIA:' CONSTRUCTION SAND AND GRAVEL SOLD OR USED BY PRODUCERS IN 1992,

Use District 1 District 2 District 3 District 4
Quantity Value Quantity Value Quantity Value Quantity Value
Concrete aggregates (including
concrete sand) 652 3,143 830 2,399 989 4,735 4,761 24,145
Plaster and gunite sands w w 96 304 45 340 427 2,481
Concrete products (blocks, brick,
etc.) - — - — - - o w
Asphaltic concrete aggregates and
other bituminous mixtures 242 3,027 536 5,451 w w 2,546 17,503
Road base and coverings® 608 2,904 1,045 2,718 426 1,808 4,138 18,315
Fill 163 343 124 206 280 967 913 2,900
Snow and ice control 6 32 - - w w w w
Railroad ballast 10 30 - - w w w w
Other miscellaneous uses* 26 196 9 25 242 1,166 46 213
Unspecified:*
Actual 13 43 2 3 16 83 1,058 5,437
Estimated 142 1,386 173 776 - - 1,624 8,433
Total® 1,862 11,104 2,816 11,881 1,999 9,099 15,513 79,428
Total’ ¢ 1,689 11,104 2,555 11,881 1,813 9,099 14,073 79,428
District § District 6 District 7 District 8
Quantity Value Quantity Value Quantity Value Quantity  Value
Concrete aggregates (including ‘
concrete sand) 829 4,630 4,473 21,182 1,610 9,719 3,536 15,419
Plaster and gunite sands 94 542 w w 376 2,602 168 785
Concrete products (blocks, brick,
etc.) 74 544 - —_ w w w
Asphaltic concrete aggregates and
other bituminous mixtures 736 3,456 1,847 10,297 w w 1,215 5,786
Road base and coverings® 1,402 6,971 1,788 7,846 402 1,530 1,760 7,060
Fill 560 1,351 762 3,029 805 2,358 844 1,175
Snow and ice control 69 432 - - - - w w
Railroad ballast 107 587 w w - - w w
Other miscellaneous uses* 102 693 561 3,343 451 2,946 m 474
Unspecified:’
Actual 119 646 42 261 - - 4,518 20,274
Estimated 561 2,776 - - 32 161 1,641 7,918
Total® 4,653 22,628 9,474 45,958 3,676 19,315 13,759 58,892
Total” ® 4,221 22,628 8,595 45,958 3,335 19,315 12,482 58,892
See footnotes at end of table.
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CALIFORNIA:! CONSTRUCTION SAND AND GRAVEL SOLD OR USED BY PRODUCERS IN 1992,

TABLE 3—Continued

BY DISTRICT AND USE

(Thousand short tons and thousand dollars)

Use District 9 District 10 District 11 District 12
Quantity Value Quantity Value Quantity Value Quantity Value
Concrete aggregates (including
concrete sand) 6,717 27,943 323 1,346 14,223 69,040 2,457 14,396
Plaster and gunite sands 992 4,161 w w 1,119 5,970 w w
Concrete products (blocks, brick,
etc.) - - — - w w 160 1,797
Asphaltic concrete aggregates and
other bituminous mixtures 3,804 16,894 w w 4,254 23,863 1,126 6,103
Road base and coverings’® 3,027 9,776 397 1,171 3,487 15,467 1,217 4,218
Fill 444 860 543 714 2,200 7,751 767 1,392
Snow and ice control - — - - - — - -
Railroad ballast w w - - w w w w
Other miscellaneous uses* 25 223 255 1,229 302 1,546 104 503
Unspecified:*
Actual 4,409 16,394 23 35 1,955 4,927 610 3,780
Estimated 2,703 15,711 525 2,609 216 1,017 610 2,730
Total® 22,120 91,962 2,067 7,104 217,757 129,582 7,051 34,920
Total” ® 20,067 91,962 1,875 7,104 25,181 129,582 6,397 34,920

W Withheld to avoid disclosing company proprietary data; included with "Other miscellancous uses.”
!Excludes 140,000 short tons valued at $235,001, not reported by county.

2Less than 1/2 unit.
SIncludes road and other stabilization (cement and lime).
“Includes filtration.

SIncludes production reported without a breakdown by end use and estimates for nonrespondents.
Data may not add to totals shown because of independent rounding.

One metric ton is equal to 1,000 kilograms or 2,204.62 pounds. To convert short tons into metric tons, multiply short tons by 0.907185.

*Total quantity and total value in thousand metric tons and thousand dollars.

and exploration drilling programs also
were continued at the Castle Mountain
Mine during the year.

The 1,000-acre Hayden Hill gold mine
project north of Susanville in Lassen
County was dedicated in August.
Included in the project are a 256-acre
surface gold mine, ore processing plant,
gold processing plant, and cyanide heap-
leach facility.  Siskon Gold Corp.
proposed in November to develop an
underground gold mine on a 22-acre San
Juan Ridge property near North Columbia
in Nevada County. Rand Mining Co.
received construction and operating
permits for its Baltic Mine Project near
Randsburg in Kern County in December.

Silver.—Silver production in the State
was reported from 12 lode and 2 placer
operations in 1992, principally as
byproducts of gold production.
California’s total reported output of 18
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metric tons (578,713 troy ounces) of
silver was valued at $2,259,000, about
20% higher than 1991 in the amount
produced despite declining prices, which
lowered the corresponding value increase.
Cactus Mining Co.’s Yellow Aster Mine
in Kern County and Homestake Mining
Co.’s McLaughlin Mine in Napa County
were the largest producers.  Silver
production was reported in Calaveras,
Imperial, Kern, Lassen, Napa, San
Bernardino, Sierra, Tuolumne, and Yuba
Counties.

Tungsten.—California was the only
producer of mined tungsten concentrates
in the United States in 1992. Curtice
Tungsten Inc. intermittently operated its
Andrew Tungsten Mine near Los Angeles
and U.S. Tungsten Corp., Bishop, Inyo
County, continued as the only other
company producing tungsten concentrate.
Low prices in the existing tungsten

market limited both mine production and
operations at its APT conversion facility.

Other Metals.—A small amount of
mercury was recovered at Homestake
Mining Co.’s McLaughlin Mine in Napa
County. Byproduct molybdenum
shipments were reported from Umetco
Minerals Pine Creek Mine in Inyo
County. All of the State’s 1992
molybdenum production also was
recovered as byproduct from Umetco
Mineral’s Pine Creek operation. No lead
or zinc production was reported in 1992.
Iron ore production was reported from
the Beck Mine, San Bernardino County.

Molycorp Inc. mined bastnasite at its
Mountain Pass open pit.

American Steel, a division of Portland,
OR.-based American Industries Inc.,
entered into a joint venture with Los
Angeles-based  Reliance  Steel and
Aluminum Co. to construct a $7 million
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steel distribution center in West
Sacramento. Construction was begun on
the 110,000-square-foot center in
September.

1State mineral officer, U.S. Bureau of Mmes Reno,

NV. He has 27 years of mineral-rel t
experience and has covered the mineral -chvmes in
California for 11 years. Assist in the prep of

the chapter was given by Marguerite Roberto, program
assistant.

2State  geologist, California Department of
Conservation, Division of Mines and Geology, Sacramento,
CA.

3Geologist, California Department of Conservation,
Division of Mines and Geology, Sacramento, CA.
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TABLE 4

PRINCIPAL PRODUCERS

Commodity and company

Address

Type of activity

County

Asbestos:

KCAC Inc.

Box K
King City, CA 93930

Surface mine and plant

San Benito.

Boron minerals:

CALIFORNIA—1992

Kerr-McGee Chemical Corp.! Kerr-McGee Center Evaporators and plant San Bernardino.
Oklahoma City, OK 73125
U.S. Borax & Chemical Corp. 3075 Wilshire Blvd. Surface mine and plant Kern.
Los Angeles, CA 90010
Calcium chloride:
Leslie Salt Co.,? a subsidiary of Cargill Inc. Box 5621 Solar evaporators San Bernardino.
Minneapolis, MN 55440
National Chloride Co. of America Box 604 do. Do.
Norwalk, CA 90650
Cement:
CalMat Co.? 3200 San Fernando Rd. Plants Various.
Los Angeles, CA 90065
Mitsubishi Mining & Cement Co. (Kaiser Cement 300 Lakeside Dr. do. Do.
Corp.) Oakland, CA 94612 .
Southwestern Portland Cement Co.* Box 937 Plant San Bernardino.
Victorville, CA 93292
Clays:
Excel-Mineral Co., Inc. Box 878 Pits Kern.
111 South La Patera Lane
Goleta, CA 93116
Riverside Cement Co.* Box 832 do. Various.
Riverside, CA 92592
Lightweight Processing Co. 715 North Central Ave. do. Ventura.
Suite 321
Glendale, CA 91203
Lincoln Clay Products Co. Box 367 Pit Placer.
Lincoln, CA 95648
Lone Star Industries Inc., Pacific Region, Santa 11555 Dublin Canyon Rd. Pit Santa Cruz.
Cruz plant’ Pleasanton, CA 94566
Port Costa Materials Inc. Box 5 Pit Contra Costa.
Port Costa, CA 94569
Diatomite:
Grefco Inc. 3435 Lomita Blvd. Surface mine and plant Santa Barbara and Shasta.
Torrance, CA 90509
Manville Products Corp. 2500 Miguelito Rd. do. Santa Barbara.
Lompoc, CA 93436
Feldspar:
California Silica Products Co.® Box 249 do. Orange.
31302 Ortega Highway
San Juan Capistrano, CA 92693
U.S. Silica Co. 3231 Oceanside Dr. Mine and plant San Diego.
Oceanside, CA 92054
Gold:
Gold Fields Operating Co.” HCR 75 Glamis 100 Surface mine Imperial.
Brawley, CA 92227
Homestake Mining Co.” 650 California St. Surface mine and plant Napa.
San Francisco, CA 94108
See footnotes at end of table.
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TABLE 4—Continued
PRINCIPAL PRODUCERS

Commodity and company Address Type of activity County
Gypsum:
U.S. Gypsum Co. Plaster City, CA 92269 Surface mine and plant Imperial.
Lime:
Chemstar Inc.® 901 Mariners Island Blvd. do. Monterey.
Suite 425
San Mateo, CA 94404
National Refractories & Minerals Corp. Box 1938 do. Do.
Salinas, CA 95039
Perlite:
American Perlite Co. 11831 Vose St. Surface mine and mill Los Angeles.
North Hollywood, CA 91605
Pumice:
U.S. Pumice Co. 20219 Bahama St. Mine and mill Mono.
Chatsworth, CA 91311
Rare earths:
Molycorp Inc. Union Oil Center Surface mine San Bernardino and Los
461 South Boylston St. Angeles.
Los Angeles, CA 91017
Sand and gravel (construction):
CalMat Co.? 3200 San Francisco Rd. Pits Various.
Los Angeles, CA 90065
Beazer USA/Hanson PLC Box 832 do. Do.
Riverside, CA 92502
Owl Rock Products Co. Box 330 do. Do.
Arcadia, CA 91006
A. Teichert & Sons Inc., Teichert Aggregates Box 15002 do. Do.
Sacramento, CA 95851
Granite Construction Co. Box 900 do. Do.
Watsonville, CA 95077
Sodium compounds:
Kerr-McGee Chemical Corp. Box 367 Plant San Bernardino.
Trona, CA 93562
Stone:
Beazer USA/Hanson PLC Box 832 Quarries Various.
Riverside, CA 92502
Tungsten ore and concentrate:
U.S. Tungsten Corp., a subsidiary of Strategic Route 2 Underground mine and Inyo.
Minerals Corp. (Stratcor)' Bishop, CA 93514 plant
Vermiculite (exfoliated):
W.R. Grace & Co. 1114 Avenue of the Americas Plants Alameda and Orange.

New York, NY 10036

2Also salt.

3Also clays, gypsum, and iron ore.
“Also clays.

SAlso cement and industrial sand.
SAlso industrial sand.

"Also silver.

*Also magnesium compounds.
°Also stone.

°Also molybdenum.
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!Also lime, potassium salts, sodium carbonate, and sodium sulfate.
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THE MINERAL INDUSTRY OF COLORADO

This chapter has been prepared under a Memorandum of Understanding between the U.S. Bureau of Mines, U.S.
Department of the Interior, and the Colorado Geological Survey for collecting information on all nonfuel minerals.

By Eileen K. Peterson' and James A. Cappa?®

In 1992, Colorado’s nonfuel mineral
production was valued at about $384
million, an increase of more than 13%
from the value of production reported to
the U.S. Bureau of Mines (USBM) for
1991. The continued effects of an
economic slowdown on metal values were
evident for copper, gold, lead,
molybdenum, silver, and zinc.
Significant increases were noted in the
value of production of cement, gold,
gypsum, construction and industrial sand
and gravel, and crushed and dimension
stone. Modest increases in values were
noted for clays, lime, and Grade-A
helium. Both production and value
dropped significantly for copper, lead,
and zinc.

Nationally, the State rose from 31st to
29th in total nonfuel mineral value and
from 1.12% to 1.2% of the U.S. total.
The principal minerals produced, in order
of decreasing value, were construction
sand and gravel, portland cement,
molybdenum, crushed stone, and gold.
Among the six metals produced, only
gold showed an increase in both quantity
and value of production. Major
construction projects in Colorado
accounted for the increases in production
for most industrial minerals.

TRENDS AND
DEVELOPMENTS

Business trends in Colorado continued

TABLE 1

NONFUEL MINERAL PRODUCTION IN COLORADO!

to buck the national downward trend
during 1992. Mirroring the statewide
economic upturn, the value of all
minerals produced in the State in 1992
rose more than $61 million, with coal
production accounting for $15 million of
the increased value. Colorado’s nonfuel
mining industry reversed a downward
trend, in both production and value, that
began in 1989.

Colorado was one of six Rocky
Mountain States described as the hottest
economic area in the Nation in 1992
because the economies of those States
were performing at levels significantly
better than the national average. The
upward trend in Colorado was expected
to continue during 1993.

1990 1991 1992
Mineral . Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
Clays metric tons 262,292 2$1,864 263,866 2$1,964 242,310 281,796
Gemstones NA 66 NA 287 NA 225
Gold? kilograms 2,357 29,176 3,181 37,154 3,763 41,741
Peat thousand short tons w w w 396 w 333
Sand and gravel (construction) do. 123,051 71,761 26,400 88,200 29,455 105,281
Silver® metric tons 23 3,557 20 2,565 w w
Stone:
Crushed thousand short tons 4 *7,600 4°6,100 8,401 41,022 °12,000 60,400
Dimension short tons 5,483 ) w w 6,454 252
Combined value of cement, (portland), clays
[bentonite (1990-91), fire (1992)], copper,
gypsum (crude), helium (Grade-A), lead, lime,
molybdenum, perlite, sand and gravel (industrial),
stone [crushed traprock, (1990)], vanadium
(1990), zinc, and values indicated by symbol W XX 228,181 XX 166,817 XX 174,750
Total XX 376,705 XX 338,405 XX 384,778

!Production as measured by mine shipments, sales, or mark

“Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined value” data. XX Not applicable.

L1 Aucti
4

(including umption by prod )

2Excludes certain clays; kind and value included with "C

ined value” data.

SRecoverable content of ores, etc.
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“Excludes certain stones; kind and value included with "Combined value” data.
SRevised data must be withheld to avoid disclosing company proprietary data; value included with "Combined value” data.
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Production of industrial minerals
increased significantly with continued
improvements in commerical and private
construction businesses. During 1992,
21,064 residential units valued at more
than $2.4 billion were permitted for
construction, up from 14,071 residential
units valued at about $1.5 billion in 1991.
Construction permits also were issued for
25 hotels and other shelters valued at
slightly more than $10 million. Other
permitted commercial buildings were
valued at more than $389 million, up
from $300 million in 1991.

Work on the new Denver International
Airport and Interstates 70 and I-79
provided a strong base for commercial
construction activity. Construction of the
airport, at a cost of $2.7 billion, makes it
one of the largest ongoing construction
projects in the United States. Construction
of runways, taxiways, and parking aprons
alone will require more than 6 million
square yards of pavement. Production of
construction aggregate in Colorado is
expected to remain high at least until the
project is completed, scheduled for late
1993.

The final link in Interstate 70 was
formally dedicated in October, marking
the end of a 12-year effort to construct
the interstate through scenic Glenwood
Canyon in western Colorado. The $484
million construction effort to complete 12
miles of highway included 30 million
pounds of structural steel, 30 million
pounds of reinforcing steel, and 400,000
cubic yards of concrete.

Rumors of an upcoming repeal, or
drastic changes, in the 1872 Mining Law
caused concern for many mining
companies and government agencies in
Colorado. Expected impacts included
loss of jobs, loss of income from taxes to
the State, and loss of access to public
lands. Despite nearly 2 years of
hearings, the U.S. Congress did not pass
a proposed 1-year moratorium on sales of
Federal land to miners. Patenting of
mining claims is expected to increase
significantly in 1993 in anticipation of
additional legislation along these lines.
Uncertainties during the year and
apprehension over upcoming Federal
legislation resulted in little in the way of
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new development or exploration activity
in Colorado and the rest of the Western
United States in 1992.

The prospect of changes in the 1872
Mining Law immediately cast a pall over
what could have become another golden
age for western mining. Although metal
prices are low, numerous large- and mid-
size mining companies have come to
Colorado as a base for exploration
activities in the west. Advanced mining
and processing techniques have increased
yields, especially for gold, making once
marginal deposits of development interest
from an economic standpoint. Expected
legislative changes will impact exploration
activities whether they are ever passed or
not.

Because of increasing Federal, State,
and local regulations, mine operators
continued to place more emphasis on
managing environmentally sound
operations to meet regulatory
requirements, satisfy public interest
groups, and protect fragile ecosystems.
Compliance with new and existing
regulations will undoubtedly require more
of mine operators’ time and increase
operating expenses at all mines.

Passage of the 1991 Intermodal
Surface Transportation Efficiency Act
(ISTEA) provided highway construction
money and was expected to boost both
quarrying and construction activities for
several years to come. Although the
U.S. Congress did not fully fund the bill
during its first 2 years, ISTEA funding
increased nationwide highway and street
construction in 1992 by 11%. Future
funding commitments were expected to
increase construction activity by about
8% in both 1993 and 1994.> Production
of construction aggregate should closely
reflect increases in highway funding.

Suburban growth, coupled with
increasingly restrictive environmental and
zoning regulations and depletion of
reserves at existing production sites,
could result in significant increases in
construction aggregate costs in the near
future. The use of crushed stone may
increase, relative to the use of sand and
gravel, as producers are forced to look at
underground mining to avoid some public
visibility and protests.

In the future it may be necessary for
land use planners to "require” that usable
construction aggregate resources be
mined prior to zoning for residential,
recreational, or land fill use. As
producers are forced to move further
from points of consumption, costs to
consumers will increase dramatically.
Protection of aggregate deposits from
urban encroachment is, however, very
uncommon in today’s urban communities.

Colorado residents set a record for
recycling at a rate 16 % above the national
average. The average resident recycled
nearly 13 pounds of aluminum and nearly
14 pounds of glass. About 80% of the
aluminum cans in the State are recycled.
Commercial recycling of construction
wastes is also on the rise in Colorado,
with numerous companies providing
recycling for asphalt, concrete, tires,
porcelain products, and metals. Several
counties provided programs to collect

hazardous household chemicals not
wanted in landfills.
EMPLOYMENT

In 1992, Colorado’s mining

employment, including coal production,
totaled 4,820, down a little more than 8%
from the 5,213 reported for 1991.
Nonfuel mining employment averaged
2,185 with an additional 892 people
employed in mills and preparation plants.
Coal mining and processing accounted for
an additional 1,743 employees. The
average unemployment rate for Colorado
in 1992 was about 5.4 %.

According to U.S. Department of
Labor statistics, injuries reported from
Colorado nonfuel surface and
underground mines, mills, and
preparation plants included 108 injuries
resulting in lost workdays and 80 injuries
resulting in no lost workdays during 4.2
million employee-hours worked. Coal
mines and preparation plants in Colorado
reported 2 fatalities, 97 injuries resulting
in lost workdays, and 63 injuries resulting
in no lost workdays during 3.3 million
employee-hours worked.

COLORADO—1992



ENVIRONMENTAL ISSUES

Although the domestic mining industry
has spent $14 billion in the past 20 years
to improve the environment, second only
to oil and gas industry expenditures
among all manufacturing groups,* the
industry continued to be assailed as a
despoiler of the environment. In
response to legislation, public pressure,
and concern for the environment, mining
companies have drastically changed the
way they do business. Environmental
planning and reclamation of depleted
mining sites have become integral parts
of today’s mining operations and a
significant economic component of the
cost of doing business.

The U.S. Environmental Protection
Agency (EPA) completed studies to
determine the effects of burning a wide
variety of wastes, such as waste fuels,
industrial waste, spent organic solvents,
and used tires, as fuel in cement Kkilns.
EPA found there was no threat to human
health or to the environment from
emissions created by burning many
hazardous waste in cement kilns. New
regulations are expected in 1994 to
eliminate excessive regulations
prohibiting the use of hazardous waste in
the production of cement or other
building materials. Whether these
findings will calm public fears remains to
be seen.

EPA abandoned plans announced in
April to redefine when waste material is
hazardous. As a result of widespread
criticism of the planned changes, the
Agency will develop a new proposal
within 2 years. At least 42 State
attorneys general had objected to the rule
changes. Under current regulations, the
EPA requires that refinery wastes, heavy-
metal sludge, and toxic solvents be given
special treatment and not be disposed of
in landfills used for conventional garbage.
Industry had argued that the definition is
too broad: it does not consider the effect
of dilution with other nontoxic wastes and
includes nontoxic materials derived from
a waste that is considered hazardous.

The Occupational Safety and Health
Administration (OSHA) ruled that six
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minerals, including actinolite, tremolite,
and anthophyllite, would no longer be
treated as forms of asbestos in health and
safety regulations. These minerals are
commonly found in aggregates and will
now be treated as particulates. The
OSHA ruling could save operators $7
million annually in control measures
designed to deal with the minerals.

Also of interest to aggregate producers
were new EPA regulations to implement
air pollution controls. New standards
were set for particulate matter that apply
to calciners and dryers at plants
processing or producing construction
products. EPA anticipated the new
regulations could result in product price
increases of less than 0.5%, but could go
as high as 1.75% for the lightweight
aggregate industry.

Stormwater runoff permits, required
by EPA under the Clean Water Act,
affected most mining operations in
Colorado. The permit is required for any
"contaminated” runoff into waters of the
United States originating from lands
disturbed by mining, mineral
beneficiation, or mineral processing
activities. EPA decided the requirements
apply to inactive as well as active mines.
The Colorado Department of Health has
issued general permits for mining-related
stormwater runoff. The full impact of
the requirements on mining operations,
and land owners, is not yet known.

The Colorado Department of Health,
Division of Minerals and Geology, and
the EPA signed a memorandum of
understanding (MOU) to implement a
procedure by which the State would
receive protection from liability pursuant
to the Comprehensive Environmental
Response, Compensation and Liability
Act (CERCLA). The procedure would
protect the State from provisions of the
Superfund Amendments and
Reauthorization Act of 1986 while
engaged in cleanup of abandoned or
inactive mines.

The State, through the MOU, has
avoided becoming a third party in
litigations over cleanup responsibility.
Several Colorado companies have become
embroiled in such lawsuits as third
parties. In one instance, a scrap

recycling company was sued by a county
for damage to county property due to
waste the company had sold as recycled
metals to a smelter that operated on
county land. Fear over potential financial
liability under CERCLA has resulted in
many companies backing off from
cleanup activities.

The Colorado Mined Land Reclamation’s
Inactive Mine Program reported that
3,000 of the 21,000 abandoned mines
inventoried in Colorado have been made
safe. Many of the 21,000 mines are on
the 8 million acres controlled by the
Bureau of Land Management (BLM) and
the 14 million acres administered by the
U.S. Forest Service. The State
Geological Survey worked with the Forest
Service to inventory, and prioritize for
action, abandoned mine sites on national
forests in Colorado.

The EPA conducted washing tests on
contaminated soils at the Sand Creek
Superfund site west of Stapleton
International Airport, Denver County,
during the year. The tests were
conducted using an innovative technology
that works much like a household
washing machine. The process scrubbed
at least 90% of the contaminants from
6,000 pounds of soil during one test run.
The test site, an abandoned industrial site,
contains at least 21,000 short tons of
contaminated soil. Petroleum products
and heavy metals, such as arsenic,
cadmium, and nickel, were found in the
soil. Washing the soil is cheaper than
incineration, $50 per short ton as opposed
to $1,000 per short ton.

After 10 years of litigation, ASARCO
Inc. reached an agreement with the
Colorado Department of Health and the
Colorado Attorney General’s office on a
proposed remediation plan for Asarco’s
106-year-old Globe plant in north
Denver.  Asarco will undertake the
cleanup of contamination in the soil,
ground water, and surface water, both in
and around the plant, as well as isolation
of a former neutralization pond at the
plant. The plan also included a
community medical monitoring program,
reimbursement of costs incurred by the
State, and reimbursement for natural
resource damages. Costs of the cleanup
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were estimated to be between $31 and
$38 million. The 89-acre plant site has
been a metals processing facility since it
began operation in 1886 as a gold and
silver smelter. Currently, the plant is a
refinery for cadmium, widely used in
rechargeable batteries.

The U.S. Bureau of Reclamation held
dedication ceremonies for the Leadville
Mine Drainage Tunnel water-treatment
plant, and Resurrection/Newmont Mining
Co. and ASARCO Inc. Joint Venture
completed construction of the Yak Mine
Drainage Tunnel water-treatment plant.
Drainage from both the tunnels is acidic
and has excessive levels of heavy metals,
created by the oxidation of sulfide
minerals. Naturally occurring oxidation
has been exacerbated by past mining
activities.

The Yak Tunnel, completed in 1906,
was the first project in the Leadville, CO,
area designed to dewater mines.
Functioning as both a drain and as an ore
haulage tunnel, the 6.4-kilometer-long
tunnel drained 97 kilometers of
underground workings within a 41-
square-kilometer area. During World
War II, the War Production Board
ordered emergency production and
subsidized the operations of many mines,
mills, and smelters in the Leadville area.
To help boost production, the Leadville
Mine Drainage Tunnel was constructed
by the USBM in 1943 to help dewater
Leadville area mines. During the 1950’s,
the tunnel was extended to a length of
more than 3 kilometers. In 1959, the
Bureau of Reclamation acquired the drain
as a supplementary source of water.

In 1983, the California Gulch, into
which the Yak Tunnel drains, was among
the first mine drainage sites in the Nation
to be named to the EPA Superfund
priority cleanup list. As the last major
active mining company in the Leadville
area, the Resurrection-Asarco Joint
Venture was identified as a "responsible
party” despite the fact the mining
operation is beyond the Superfund site
and does not impact California Gulch.
Resurrection-Asarco Joint Venture spent
$8.5 million to build the California Gulch
water-treatment plant and will have an
estimated annual plant operating cost of
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nearly $1 million in perpetuity. Sludge
from the plant (about 195 metric tons per
year) will be mixed with mine zinc
concentrates and shipped to a smelter for
recovery of metals.

The Bureau of Reclamation water-
treatment plant for the Leadville drain
cost about $5 million and will have an
annual operating cost of about $600,000.
An undisclosed amount of sludge from
the treatment plant will be sent to a
landfill for disposal.

Nine years after Colorado first filed
suit against Idarado Mining Co.,
reclamation plans for company Superfund
mine properties in the Red Mountain area
of Ouray County have been approved.
The $11 million cleanup plan includes 5
years of reclamation work followed by 10
years of evaluation. - The settlement also
included $1 million in compensation for
loss of natural resources and $100,000 to
improve fish habitation on the San Miguel
and Uncompahgre Rivers. Work on
direct revegetation of tailings piles will
start in 1993. A $5 million bond will be
posted to cover costs should the company
go out of business before reclamation
efforts are found to be acceptable. In
addition to its own mine sites, the
company will clean up polluted water
discharges from a dozen other mines in
the area.

In the Aspen area of Pitkin County,
the Atlantic Richfield Co. (ARCO) agreed
to pay the State $144,000 to defray
cleanup costs at the Smuggler Mountain
Superfund site. That payment was in
addition to an $1.6 million payment
agreed to earlier. The USBM also agreed
to pay $1.6 million to EPA for liability
from sampling and redisposal of mine
tailings and waste rock at the site in the
late 1940’s and early 1950’s. The area is
contaminated with lead and mining waste.
Three residential developers agreed to
pay the EPA a total of $78,675 toward
cleanup costs for disturbing mine wastes
while building townhomes, apartments,
and mobile home parks on the site.
Cleanup of the Superfund site was halted
during the summer of 1991 when
residents balked at the severe remediation
plans of EPA—excavating and replacing
up to 1 foot of topsoil.

Cleanup plans submitted by Cotter
Corp. for its uranium-vanadium mill
south of Canon City were rejected by
Colorado Department of Health officials.
The State will work with Cotter Corp. to
revise the plan to address health risks
from windblown material from the mill
site.

Tailings removal from numerous
uranium processing sites in western
Colorado began during the year and
others were scheduled to begin in the
coming years. The largest projects are in
the Gunnison, Montrose, and Rifle areas.

What is undoubtedly one of Colorado’s
worst mine reclamation disasters
continued to unfold during the year when
Summitville Consolidated Mining Co.
filed for chapter 7 bankruptcy protection
in December and walked away from
ongoing reclamation work at the
Summitville Mine in Rio Grande County.
Despite attempts by the State to force
parent company Galactic Resources Inc.,
Vancouver, to continue detoxification
efforts and operation of a water-treatment
system, the EPA had to take over
operation of the facility in mid-December
to avoid the release of toxic chemicals
into the Alamosa River. Upon assuming
cleanup at the mine site, EPA began the
search of other potentially responsible
parties who might share in the cleanup
expense. Operating costs for the water-
treatment plant have been estimated to be
running as high as $50,000 per day.

Colorado State officials had estimated
that Summitville would require at least
$20 million of cleanup work; however,
the mine operators had only been
required to post a $4.7 million
reclamation bond. Late in the year, the
State ordered the two companies to
resume operations in compliance with
State and Federal environmental laws.
Neither company had complied with that
order by yearend. The uncertain
financial condition of the parent company
led some State officials to fear that the
company also might file for bankruptcy
protection to avoid the costly cleanup.
Summitville Consolidated Mining Co. had
spent more than $2 million for grading,
topsoil replacement, and surface water
control before abandoning the site in
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December.

Mining at the site ended in 1991, and
heap leaching was completed in March of
1992 and reclamation begun. The mine
operated for only 5 years but reclamation
could take much longer. During the life
of the mine, the company lost $70 million
because of environmental problems and
failures in basic design. The company
had four serious releases of cyanide into
the Alamosa River while it operated the
heap-leach mining operation. The State
agency charged with monitoring the mine
was widely criticized for allowing
continued operation of the mine.
However, the State legislature had made
drastic cuts in funding for the Mined
Land - Reclamation Div. leaving it
severely understaffed; at times only 5
regulators were available to monitor as
many as 2,000 mining operations.

EXPLORATION ACTIVITIES

Continued low metal prices attributed
to cutbacks in exploration activity in
Colorado during 1992. The pattern of
decline is expected to continue as long as
metal prices remain low. Rumors late in
the year about changes in regulations on
holding mining claims and obtaining
mineral patents were expected to increase
exploration activity early in 1993 to
determine what claims should be retained.

Caprock Exploration drilled out a
resource of 710,338 metric tons, or
783,000 short tons, containing up to 8%
zinc, plus copper, lead, and silver, in the
North Park area several years ago but has
not announced any plans for
development. Caprock had been
contacting major mining companies
looking to put the property into
commercial production. Low metal
prices for these metals has not helped
prospects for development of these
resources.

Challenger Gold conducted exploration
drilling on the Baca Land Grant in
Saguache County. The company
completed mapping and sampling as well
as 31 reverse-circulation drill holes.

Kennecott Exploration Co. conducted
exploration drilling in Pike National
Forest, Park County, and in the San
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Isabel National Forest, Chaffee County.
Silver and zinc were the focus of the
exploration effort.  Although neither
metal is of particular development interest
now, because of low market prices, the
development process for any prospect is
long and market conditions could change
by the time a mining operation could be
developed.

The Uranerz Co. completed a 3-year
exploration project on the Dawson gold
prospect south of Canon City, Fremont
County. More than 20 diamond drill
holes were completed. The property
reportedly contains about 3,920 to 4,043
kilograms, or 126,000 to 130,000 troy
ounces, of in-place gold reserves.’

Hecla Mining Co. completed six
reverse-circulation drill holes on its
Round Mountain property just outside
Silver Cliff, Custer County. Gold
mineralization in Tertiary volcanic rocks
was the target of exploration drilling.

Canyon Resources, Tenneco Minerals,
Noranda, and ACNC completed about 50
diamond drill holes while exploring the
Tennessee Pass property in Lake County.
Canyon Resources is conducting
additional work north of Leadville, Park
County.

Teck Resources completed several
large-diameter drill holes in the
Powderhorn titanium district in Gunnison
County. The holes were drilled to test a
sulfation method of processing perovskite
ore, to obtain better data on perovskite
concentration, and to gather information
for baseline environmental studies. Teck
Resources planned to do additional
drilling in 1993.°

Larimer County Commissioners issued
a special review permit to Diamond Co.
NL for diamond exploration in the State
Line kimberlite district. The district has
attracted much attention during the
current rush in diamond exploration.

A rare black marble was discovered
near Redstone, Pitkin County. The jet-
black marble is worth about twice as
much as the most expensive white
marble. No development plans were
announced during the year.

LEGISLATION AND
GOVERNMENT PROGRAMS

The following Colorado legislative
bills, signed by the Governor, addressed
environment, reclamation, safety, taxes,
and wilderness issues.

Senate bill 92-105 implements the
1990 amendments to the Federal Clean
Air Act in Colorado. The 1992 Colorado
Clean Air Act impacts stationary sources
of air pollution but not mobile sources.
Construction industry stationary sources
such as asphalt and concrete plants and
crushing equipment are exempt from local
control but remain under State rules. The
legislation also defined "potential to emit"
as the maximum capacity of a stationary
source to emit a pollutant under its
physical and operational design plus
operating restrictions. The 1993
legislature is expected to address air
pollution standards for mobile sources.

House bill 92-1200 established
standards for Colorado’s antidegredation
program for water quality. The
legislation prescribed water quality permit
fees, enabled the State to operate a
stormwater discharge program, and
required a study of the State’s water
quality control program. The State also
used the legislation to notify the Federal
Government that the State will return the
Safe Drinking Water Act program to the
EPA, if the boundaries and cost of the
program are not addressed by the Federal
Government.

Senate bill 92-163 was passed to bring
the State coal reclamation program into
conformance with Federal requirements.

House bill 92-1223 placed the Mined
Land Reclamation Div. and the Division
of Mines under a Director of Minerals
and Geology. The bill also provided for
a study and report on the Geological
Survey and required specific studies and
plans to foster the Colorado mineral
industry.

House Joint Resolution 92-1032
created a task force to study current
policies and procedures for valuation of
producing metal mines for property tax
valuations.

Several bills of interest to the mining
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industry failed to pass during the
legislative session. A bill allowing for
local regulation of mining sites failed to
pass as did a bill to establish a separate
environmental enforcement statute. A
proposal to allow for local government
representation on the Mined Land
Reclamation Board also failed to pass.

Passage of Amendment 1 in
November, a tax and spending limitation,
is expected to decrease State government
spending on construction projects. Long-
term effects of the amendment remain to
be seen.

On the Federal scene, a significant
impact on mineral exploration and
development in the west is the expected
result of the 1993 Appropriations Act for
the U.S. Department of the Interior,
signed in October 1992. The act included
a requirement for holders of unpatented
mining claims to pay the Federal
Government a new rental fee of $100 per
claim per year. The rental fee will
expire September 30, 1994, unless
extended. Payment of the fee replaces a
requirement for performance of a
minimum of $100 of assessment work per
claim per year. The 2 rental years start
September 1, 1992, and run to August
31, 1994. Enforcement of this fee was
expected to result in forfeiture of many
mining claims in Colorado. = Many
claimholders able to conduct the $100 of
assessment work on their own time may
not be able to raise the money to pay
rental fees. The BLM was expected to
draft rules for implementing the rental fee
provision with final rules expected early
in 1993. Small miners, who have 10 or
fewer claims and who meet certain
criteria with respect to levels of
production or exploration activity and
unreclaimed surface disturbance, may be
exempted from the rental fee.

The U.S. Senate did not approve a 1-
year halt in Federal land sales by granting
patents, or title, to mining claims. The
U.S. Department of the Interior issued
regulations that would halt what it called
"frivolous" appeals on land management
decisions. The BLM no longer
automatically halts exploration or
development work while an appeal is
being heard by the Interior Board of Land
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Appeals. The Department set a limit of
30 days in which an appeal must be
made, and subsequent stays of action will
follow a review period of only 40 days.
Subsequent appeals will not be heard.

A proposed rule was issued by the
BLM that would regulate use and
occupancy of unpatented mining claims
on public land. The proposed rule would
restrict the use of unpatented mining
claims and mill site locations on BLM-
managed Federal lands under the 1872
Mining Law. Use of such lands would
be limited to activities related to
prospecting, mining, or processing
operations and other needed activities.
The proposed rule would apply only to
lands managed by the BLM and would
not apply to State or private lands where
the mineral estate has been reserved to
the United States or to lands administered
by other Federal agencies.

The Comprehensive National Energy
Policy Act, signed by the President,
included a provision that obligates the
Federal Government to fund
reimbursement of remediation expenses of
uranium mill sites where the waste was
generated in fulfilling Government
contracts. The number of uranium mill
sites in Colorado that will be affected by
this act is not yet known.

An attempt by the U.S. Forest Service
to designate critical habitat for an obscure
alpine plant in Park County was
abandoned. The Forest Service had
planned to establish a 695-acre Research
Natural Area. When the proposed action
was challenged by a county mining
association, it was disclosed that the
Forest Service did not have legal
authority to undertake the proposed
action.

The 1992 U.S. Congress failed to pass
wilderness legislation before it adjourned.
Senate bill 1029 would have provided for
the protection of 700,000 acres of public
land in 24 parcels in Colorado. It was
expected that the bill would be the
starting point for wilderness legislation
during the 1993 session.

U.S. Senate bill 2552, the "Hard Rock
Mining Reclamation Acceleration Act,"
proposed to establish a cost-sharing
program for a demonstration reclamation

project. State and local governments
would be required to contribute at least
20% of the remediation costs. Several
mine sites in Colorado were being
considered as the demonstration site.

The USBM Denver Research Center
studied stope leaching of fragmented
mineralized rock with environmentally
acceptable leachants. This research was
aimed at recovering low-grade reserves in
underground stopes and minimizing
surface disposal of mine tailings.
Research was conducted at the Colorado
School of Mines experimental mine near
Idaho Springs.

The USBM and the Colorado School
of Mines continued work on a study of
the use of an onboard computer and
ultrasonic sensors to automatically guide
an articulated dump truck.

The Solar Energy Research Institute
(SERI) in Golden, Jefferson County, a
National Laboratory, is seeking ways to
merge its discoveries with businesses that
can put products on the market. The lab
has an annual budget of $95 million, a
staff of 500, and is the only National
Laboratory devoted to finding
environmentally safe fuels and electricity.

During 1992, the Colorado Geological
Survey (CGS) continued work on coalbed
methane research in the San Juan and
Sand Wash Basins. The CGS cooperated
with the U.S. Geological Survey to core
drill two holes into the 26.6-million-year-
old Creede Caldera to gain a better
understanding of one of the most mineral-
rich areas in the world. The CGS
continued work on a mineral occurrence
map of the State. CGS completed work
on the "Atlas of Major Rocky Mountain
Gas Reservoirs," due out in 1993, and a
guide to "Gold Panning and Gold
Placering in Colorado” (Information
Series 33).

Reclamation work supervised by the
Colorado Mined Land Reclamation Div.
continued throughout the State.

The Colorado State Board of Land
Commissioners released a Proposed
Multiple Use Policy for State trust lands
during the year. The plan outlined a
proposal that could allow some form of
increased public access to as much as
75% of the 3 million surface acres of
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land managed by the board. The board
also is responsible for 4 million acres of
mineral rights given to the State at the
time of statehood to benefit various
trusts.

USBM personnel at the Intermountain
Field Operations Center in Denver
continued work on accessing the mineral
potential of Federal lands in Colorado.
During the year, a final report on the
849,870-hectare (2.1-million-acre) San
Juan National Forest was published
(MLA OFR 2-92). The forest includes
the southern extreme of the Colorado
Mineral Belt.

The final report on columbium and
tantalum in Colorado was reviewed.
Publication of the report is scheduled for
early 1993.

The first draft report was completed
on the Leadville 1° by 2° quadrangle.
This report includes many wilderness and
forest studies previously conducted by the
USBM. Publication of the report also is
expected in 1993.

An allotment grant of $16,000 from
the USBM was received by the Mining
and Mineral Resources Research Institute
at the Colorado School of Mines under
provisions of Public Laws 98-409 and
100-483. The purpose of the institute is
to coordinate and administer training and
research in mining, mineral resources,
minerals development, and mineral
processing.

According to the U.S. Minerals
Management Service, Colorado received
$45 million in 1992 as the State’s share
of revenues collected from mineral leases
on Federal lands within the State.
Although that amount was the third
highest State share in the Nation, it was
substantially less than the $58 million
received in 1991. About 34% of
Colorado’s 26.9 million hectares (66.5
million acres) is public land. Colorado
received royalties from the production of
carbon dioxide, coal, natural gas, gas
plant products, petroleum, and sodium.

The BLM distributed $6.4 million to
Colorado in Payment in Lieu of Taxes for
fiscal year 1992. These payments are
made to States to offset the loss of
revenues caused by tax-exempt Federal
land located within the jurisdiction of
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local governments.

FUELS

The oil, gas, and coal industries of
Colorado are significant contributors to
the economy of the State. Estimated
values of production for 1992 are $557
million for oil, $423 million for natural
gas, $100 million for carbon dioxide, and
$307.6 million for coal. The Department
of Energy reported production of oil at
29.8 million barrels, gas production at
285  billion cubic feet, and coal
production at 18.86 million short tons.
The Colorado Oil and Gas Conservation
Commission estimated carbon dioxide
production at 270.3 million cubic feet.

The Colorado Oil and Gas
Conservation Commission had requests
for 2,001 drilling permits in 1992, up
from the 1,319 permits issued in 1991.
Based on large part on the development
of gas reserves qualifying for section 23
tax credits, Colorado ranked fourth in the
Nation in terms of well completions in
1992, according to Petroleum
Information.” Well completions in 1992
totaled 1,019, up 42% from that in 1991.
The State’s gas well completions, 779
wells, was second only to Texas. The
Wattenberg field north of Denver was the
Nation’s leading field in terms of 1992
well completions with 621 wells
completed by yearend.

The "Atlas of Major Rocky Mountain
Gas Reservoirs," funded by the Gas
Research Institute (GRI), and written by
the Geological Surveys of Colorado, New
Mexico, Utah, and Wyoming, will
include more than 140 Colorado
reservoirs in 27 gas plays. The atlas is
due to be published in 1993.

Legal developments likely to
significantly impact Colorado’s oil and
gas industry include expiration of the
tight formation and coalbed methane tax
credits.

Colorado coal mines produced about
7% more coal in 1992 with 18.86 million
short tons as compared with the 1991
figure of 17.7 million short tons. Twenty
mines reported production during 1992.
Colorado’s coal reserves, about 17 billion
short tons, underlie about 28% of the

State and represent the eighth largest
demonstrated coal reserve in the Nation.

During 1991, Mid-Continent Resources
Inc.’s underground Coal Basin Mine near
Redstone, Pitkin County, closed
permanently after 34 years of operation.
Mid-Continent could not find a buyer in
1992 for the financially troubled mine and
faces a huge reclamation problem at the
mine. The State Division of Minerals
and Geology has estimated it will take $3
million and 3 to 5 years to clean up the
mine site.

The Golden Eagle Coal Mine near
Weston closed temporarily and 100
workers were laid off. Entech Inc. (a
subsidiary of Montana Power Co.) bought
the mine in 1991. The company hoped to
reopen the mine if additional customers
could be found.

The Department of Energy awarded a
$15 million contract to Amax Coal
Industries and the Amax Research and
Development Center to develop clean coal
technology at the company’s facilities in
Golden, CO.

ARCO Coal Co. started use of state-
of-the-art longwall equipment at the
company’s West Elk Mine. The new
equipment brought production levels for
the mine to 3.5 million short ton per
year.

On the oil shale front, Colorado Clean
Fuels signed a 15-year lease for the
former Unocal oil shale plant near
Parachute. The $650 million plant had
been idle since 1991 when Unocal shut
down the operation. Colorado Clean
Fuels will lease and refurbish the plant to
convert natural gas into methanol. The
$50 million conversion project is
scheduled for completion in late 1993.

The New Pharaho Corp. announced it
was test marketing SOMAT, a shale oil
modified asphalt product designed to
increase the life of asphalt roads. The
company Wwas encouraging counaty,
municipal, State, and Federal highway
departments to test the product on
highway construction and repair projects
in 1993.

Rio Blanco Oil Shale, Inc. conducted
environmental monitoring, site
maintenance, and cleanup activities on
company oil shale leases in Rio Blanco
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County.

The uranium business in Colorado was
virtually nonexistent in 1992.  All
Colorado Plateau mines in western
Colorado and the Schwartzwalder Mine
in the Front Range were temporarily
closed. Continued low prices will likely
keep the mines closed in 1993.

REVIEW BY NONFUEL
MINERAL COMMODITIES

Metals

Of the six primary metals produced in
Colorado during 1992, only gold showed
an increase in both production and value.
Continued low metal prices have forced
several companies to reorganize and
consolidate operations and offices. Mines
put on standby, or closed, during recent
years awaiting higher prices remained
closed during 1992.

Average metal prices in 1992 as
compared with 1991 were as follows:
gold, $344.97 per troy ounce compared
with $353.29; silver, $3.94 per troy
ounce compared with $4.04; copper,

- $1.07 per pound compared with $1.09;
lead, $0.35 per pound compared with
$0.33 per pound; and zinc, $0.58 per
pound compared with $0.53 per pound in
1991. Only lead and zinc had higher
average prices in 1992 than those in
1991.

Copper, Lead, Silver, and Zinc.—In
1992, each of these metals was produced
as a byproduct of gold production at one
or more of the gold mines operating in
Colorado. Production of copper, lead,
silver, or zinc was reported in Clear
Creek, Costilla, Gilpin, Lake, Rio
Grande, and Teller Counties. Compared
with 1991 production figures, copper
production fell nearly 99%, lead fell
about 62 %, silver fell slightly, and zinc
fell 17%.

Closure of the Sunnyside Mine, San
Juan County, in 1991 resulted in most of
the decreases in production of these
metals. Joint-venture partners Echo Bay
Mines Ltd. and Alta Bay had produced
all four metals plus gold at the mine.
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Echo Bay maintained its interest in the
mine and assumed Alta’s share of future
environmental liabilities at the site.
Although a maintenance crew remained at
the mine, no plans for reopening the
facility were announced during 1992.

Asarco and Resurrection Mining Co.
continued production at the Black Cloud
Mine and mill near Leadville, Lake
County. According to Asarco’s 1992
Annual Report, the Leadville mine had
average ore grades of 2 grams of gold
per metric ton, 44.6 grams per metric ton
silver, 3.78% lead, and 8.1% zinc.
Asarco’s annual report also indicated
5,533 metric tons (6,100 short tons) of
contained lead, 14,787 metric tons
(16,300 short tons) of contained zinc, 426
kilograms (13,700 troy ounces) of gold,
and 10.5 metric tons (339,000 troy
ounces) of silver were produced from the
Black Cloud Mine in 1992. About 160
people are employed at the mine and mill
complex.

Homestake Mining Co. announced
plans for decommissioning and final
reclamation of the Bulldog Mountain
Mine. The silver mine above Creede,
Mineral County, was placed on standby
in 1985; silver prices in recent years have
not provided an incentive to reopen the
mine. Closure activities will include
removal of the mill, sealing of portals,
and recontouring and revegetation of
disturbed areas. During the 1970’s and
early 1980’s the mine was Colorado’s
largest silver producer and the fourth
largest primary silver producer in the
nation. Production from the mine, from
1969 to 1985, was 787 metric tons (25.3
million troy ounces) of silver and 22,045
metric tons (48.6 million pounds) of lead.

Earth Sciences Inc. maintained its
mining claims in the Empire Hill-Weston
Pass area southeast of Leadville, Park
County. The area is favorable for silver-
lead-zinc deposits.

Canyon Resources Corp. was
reevaluating its mining claims in the
Tennessee Pass area north of the
Leadville mining district. Exploration
work in the 1980’s resulted in the
discovery of gold-silver and base metal
mineralization at several locations on the
claims held by the company. Canyon

Resources is looking for a joint-venture
partner to fund further exploration and
development.

Worldwide, demand for silver in 1992
exceeded the total new supply for the
third consecutive year. Silver supplied
from mine production and secondary
sources totaled 15,604 metric tons (501.7
million troy ounces) while demand for
fabrication uses was 18.4 metric tons
(590.3 million troy ounces).® That
increased demand did, however, not
translate into higher silver prices during
1992.

Gold.—Total gold output in the State
rose more than 15% from that of 1991
despite mine closures and temporary
shutdowns. Gold production was
reported to the USBM from seven mines,
one each in Clear Creek, Costilla, Gilpin,
Lake, and Rio Grande Counties and two
in Teller County.

Despite the roller coaster that gold
prices have been on for several years,
mining companies remain interested in
gold for the long term as can be seen by
the number of companies conducting
exploration, development, or production
activities in Colorado. Although some
economic analysts stated we had seen the
bottom for gold prices, the market price
did not reflect a comeback during 1992.

Battle Mountain Gold Co.’s San Luis
Gold Mine in Costilla County replaced
Summitville Consolidated Mining Co.’s
(Galactic Resources Ltd.) Summitville
Mine in Rio Grand County as the largest
gold producer in Colorado. Cripple
Creek & Victor Mining Co.’s two mines
in Teller County reported the second
highest production, followed by Asarco’s
Black Cloud Mine in Lake County,
Summitville Consolidated Mining Co.’s
Summitville Mine in Rio Grande County,
Solution Golds Ltd.’s Druid Mine in
Gilpin County, and Franklin
Consolidated’s Franklin Mine in Clear
Creek County.

Colorado’s newest and largest gold
producer, the Battle Mountain Gold Co.’s
San Luis Gold Mine in Costilla County,
came on-line in 1991 and quickly became
the largest gold producer in the State.
The 800-acre mine site is on private land
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in south central Colorado.

Early in the year the company
encountered elevated levels of cyanide in
the tailings facility, resulting in
intermittent shutdowns of the facility to
correct the problem. The elevated levels
of cyanide were traced to a higher than
anticipated copper content in the ore
body. The high copper levels increased
cyanide consumption in processing the
ore, and the original detoxification system
failed to adequately remove the additional
cyanide load from the discharge stream.
As a result, cyanide levels exceeded
permit limits and Battle Mountain Gold
was fined $168,000 by the Colorado
Mined Land Reclamation Div. The lined
tailings facilities performed as designed,
and no release of cyanide was noted.
The company installed a new
detoxification unit during 1992 to reduce
cyanide levels in the discharge stream.

Battle Mountain Gold Co.’s 1992
Annual Report showed the company
processed 1.6 million short tons of ore
during the year, up from 743,000 short
tons in 1991. Mill recovery for gold was
88% compared with 76% in 1991. The
report also showed 55,000 troy ounces
(1,711 kilograms) gold recovered and
28,000 troy ounces (0.87 metric tons)
silver recovered during 1992 as compared
with 22,000 troy ounces (684 kilograms)
and 14,000 troy ounces (0.4 metric tons),
respectively, in 1991. Gold production
was, however, 20% below planned levels
because of the intermittent closures
mentioned earlier.

The annual report indicated cash costs
at the mine were $316 per troy ounce
gold, and total operating costs were $463
per troy ounce. The company expected
both cash and operating costs to fall in
1993 now that the cyanide problem has
been successfully addressed.

Battle Mountain can run 4,535 metric
tons (5,000 short tons) of ore per day
through its milling operation.  The
mining and milling operations are
expected to continue for 7 to 10 years.

Total minable reserves at the San Luis
project are estimated at 10.98 million
metric tons (12.1 million short tons) of
ore grading an average 1.13 grams of
gold per metric tons (0.04 troy ounce per
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short ton). The deposit contains an
estimated 13,219 kilograms (425,000 troy
ounces) of recoverable gold.

The project is an open pit mining
operation with two pits being worked 24
hours per day. The carbon-in-leach
milling plant has a rated capacity of
4,463 metric tons (4,920 short tons) per
day. Tailings from the milling operation
are treated with sulfuric acid to liberate
and volatilize (pass off as vapor) the
cyanide. Tailings are then pumped to a
lined 81-hectare (200-acre) impoundment
with an underdrain system that returns
process water to the mill for reuse.’

Cripple Creek & Victor Gold Mining
Co. (CC&VGMC) is owned by Pikes
Peak Mining Co. (80%), a subsidiary of
NERCO Minerals, and Golden Cycle
Corp. (20%). The joint venture controls
about 90% of the historic Cripple Creek
mining district in Teller County.
Production during 1992 came from the
Ironclad and Globe Hill pits. Production
from the two pits in 1992 amounted to
1,320 kilograms (42,450 troy ounces)
gold and 0.37 metric ton (11,854 troy
ounces) silver.'”

The company began the permitting
process on the nearby Cresson deposit in
August. Permitting and construction are
planned for 1993 with production
beginning in 1994, unless the permitting
process is delayed because of political
reactions to the Summitville disaster, as
previously described wunder
"Environmental Issues.” Total heap
leachable reserves in the Cresson pit are
estimated to be 31 million metric tons (34
million short tons) with an average gold
grade of 1.2 grams per metric ton
(0.0368 troy ounces per short tons).
The proposed Cresson pit would be 762
meters (2,500 feet) by 488 meters (1,600
feet) with heap-leach piles 84 meters (275
feet) high. The Teller County Planning
Commission gave the mine conditional
approval late in the year. State approval
was pending at yearend.

In 1992, the company completed more
than 146,305 meters (480,000 feet) of
rotary and core drilling in the Cripple
Creek mining district. ~The company
added 37,320 kilograms (1.2 million troy
ounces) of geologically indicated gold

reserves this year and now has 102,630
kilograms (3.3 million troy ounces) in
indicated gold reserves. Ten near-surface
deposits have been identified; however,
only the three deposits currently in
production or being permitted are
proposed for development at this time.

NERCO Inc., parent company of
NERCO Minerals, announced during the
year that the subsidiary company was for
sale. Despite that announcement the
company continued to spend money on
development of the various pits and
exploration drilling. @NERCO Inc.’s
parent company, PacifiCorp, announced
plans to sell the financially strapped
mining subsidiary to reduce debt and
concentrate on its coal and natural gas
businesses.

Asarco’s Black Cloud (Leadville) Mine
in Lake County was the third largest gold
producer in the State. Although the mine
is primarily a lead-zinc producer, 426
kilograms (13,700 troy ounces) of gold
was recovered in 1992.

The Summitville Gold Mine, Rio
Grande County, was the fourth largest
gold producer in the State. As mentioned
previously, mining at the site ended in
1991 and heap leaching was completed in
March 1992. Reclamation was started by
Summitville Consolidated Mining Co., a
subsidiary of Galactic Resources Ltd. of
Vancouver, British Columbia. Only a
minimal amount of gold was recovered
during 1992. Over the 5-year life of the
mine, the company recovered about 9,330
kilograms (300,000 troy ounces) of gold.

Summitville Consolidated Mining Co.
filed for protection under chapter 7
bankruptcy and walked away from the
mine in December, leaving the water-
treatment plant unstaffed. At the request
of the State, EPA immediately took over
operation of the plant to prevent releases
of cyanide into the Alamosa River. At
yearend it was unclear if the State would
be able to force the parent company to
assume responsibility for operating the
water-treatment plant.

Although the mine operated for only 5
years, reclamation could take much
longer. During the life of the mine, the
company lost $70 million because of
environmental problems and failures in
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basic design. The company had four
serious releases of cyanide into the
Alamosa River while it operated the
heap-leach mining operation.

Elsewhere during the year, Solution
Gold Ltd. continued to produce gold at
the Druid Mine by reprocessing old mine
tailings in the Central City area of Gilpin
County. The company began recovering
gold in 1991 by heap leaching old mine
tailings with cyanide to recover the
remaining gold. During the year, the
company announced plans for a second
heap-leach pad, adding 272,160 metric
tons (300,000 short tons) of capacity. A
final expansion to 907,200 metric tons (1
million short tons) is planned for 1993,

The Druid Mine facility combines
remining of dump rock and mill tailings
with the treatment and disposal of
mining-related waste materials and
contaminated soils disturbed during
construction of casinos in the historic
Central City and Black Hawk mining
districts. In the future, the company
expects to receive approval as an off-site
repository for disposal of solid mine-
related waste from some of the 25
Superfund sites in the area.

Also in Gilpin County, Franklin
Consolidated Mining Co. Inc. began
producing copper, gold, lead, silver, and
zinc from the Franklin Mine. Franklin
Consolidated Mining- Co. Inc. and
Adonos Resources Inc., Toronto,
Canada, under a 50-50 joint-venture
agreement, agreed that Franklin
Consolidated would operate the mine.
Adonos Resources had concluded that the
operation would be only marginally
economic; however, Franklin
Consolidated requested the opportunity to
reopen and operate the mine. Franklin
Consolidated is required, under the
agreement, to reimburse Adonos
Resources for past expenditures within a
fixed period or forfeit its 50% interest to
Adonos Resources. Mineral extraction is
by direct cyanidation of mill ore followed
by flotation of lead and zinc.

Gold King Consolidated Inc., through
subsidiary Gold King Mines Corp.,
considered reopening the Gold King Mine
near Silverton. However, no plan was
announced during 1992.
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Goldrush Mining Corp. changed its
name to Goldrush Casino & Mining
Corp. and diverted its attention from
reopening the Bates-Hunter Mine in
Central City, Gilpin County, to joint
venturing in the casino business.

Hendrick Mining Co. continued work
in the Cross Mine, Boulder County, but
no production was reported to the USBM.

Levon Resources dropped its interest
in the Carbonate Hill gold project in the
Cripple Creek mining district, Teller
County.

Sovereign Gold Co. Inc. retained
control of the Carter-Raymond gold
property in the Gold Brick mining
district, Gunnison County. No
development plans were announced
during 1992.

No movement toward reopening the
Sunnyside Mine in San Juan County was
reported during the year. When the mine
was closed in 1991, about 10 employees
remained to do minor maintenance and
continue exploration. Alta Gold
relinquished its 40.2% effective interest
in the Sunnyside Mine to Echo Bay in
return for interest in four other
properties.

Molybdenum.—Both production and
value of molybdenum continued to fall in
1992. Climax Molybdenum Co., a unit
of Climax Metals Co. (subsidiary of
AMAX), operated the Henderson Mine in
Clear Creek County while the Climax
Mine on the Lake and Summit Counties
boundary remained on standby.

Worldwide, the molybdenum market
saw its fourth consecutive year of
oversupply and the average dealer-oxide
price for 1992 was at its lowest level in
more than 20 years, $1.85 per pound.
Molybdenum is used as an alloying agent
in specialty steels, cast irons, and nickel-,
cobalt-, and titanium-based alloys. Such
metallurgical applications account for
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