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Foreword

This edition of the Minerals Yearbook discusses the performance of the worldwide minerals industry during 1990
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 impor-
tant to the U.S. economy. A chapter on organic materials also has been added to the Minerals Yearbook series beginning
with the 1990 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, Area Reports: 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 review, Volume
III 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 the U.S.S.R.,
and Minerals in the World Economy. This year’s reports incorporate location maps, industry structure tables, and an
outlook section previously incorporated in our Minerals 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.

T S Ary, Director
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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 5 years of Government experience, has been with the U.S. Bureau of
Mines Branch of Statistics and Methods Development since 1990.
Mr. Smith, Mineral Data Assistant in the Branch of Data Collection and Coordination, was assisted in the preparation of the
Statistical Summary by Sarah P. Guerrino, Chief, Section of Ferrous Metals Data; Imogene P. Bynum, Chief, Section of
Nonferrous Metals Data; Barbara E. Gunn, Chief, Section of Industrial Minerals Data; and William L. Zajac, Chief, Section

of International Data.

SURVEY METHODS

The U.S. Bureau of Mines Information
and Analysis Directorate collects world-
wide 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 Bureau’s data collection activity was
instituted by the 47th Congress in an ap-
propriations act of August 7, 1882 (22 Stat.
329), which placed the collection of min-
eral statistics on an annual basis. The most
recent authority for the U.S. Bureau of
Mines survey activity is the National Ma-
terials 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 Bureau begins the collection of do-
mestic nonfuel minerals and materials sta-
tistics by appraising the information
requirements of Government and private
organizations of the United States. Infor-
mation needs that can be satisfied by data
from the minerals industries are expressed
as questions on U.S. Bureau of Mines survey
forms. 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 169 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 in-
cluded on the survey mailing list. U.S.
Bureau of Mines 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 ex-
ceptions, 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 people
first obtain approval from the Office of
Management and Budget (OMB). OMB
approves the need to collect the data and
protects industry from unwarranted Gov-
ernment paperwork.

Survey Processing

Approximately 26,000 establishments
yield more than 50,000 responses to 169
surveys annually. Each completed survey
form returned to the Bureau undergoes ex-
tensive scrutiny to ensure the highest pos-
sible accuracy of the mineral data. The
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statistical staff monitors all surveys to en-
sure that errors are not created by reporting
in physical units different from the units
requested on the form. Relationships be-
tween related measures, such as produced
crude ore and marketable crude ore, are
analyzed for consistency. Engineering re-
lationships, 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 mathemati-
cal consistency and to identify discrepancies
between the data.reported and logically
acceptable responses.

The U.S. Bureau of Mines is moderniz-
ing and automating all of its survey pro-
cessing and data dissemination functions.
Automated commodity data system func-
tions include computerized preparation of
statistical tables; the use of desktop pub-
lishing to integrate text and tables; and the
implementation of a microcomputer bulletin
board, known as MINES-DATA, for elec-
tronic dissemination of minerals data.

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 num-
ber of establishments surveyed, the response




FIGURE 1

A TYPICAL SURVEY FORM
Form 6-1066-M UNITED STATES 0.M.B.No. 1032-0006.
Fer. (6-88) DEPARTMENT OF THE INTERIOR Approval Expires: 3/31/91
BUREAU OF MINES INDIVIDUAL COMPANY

DATA-PROPRIETARY

Uniess suthorizetion is granted in the

section above the signature, the date

fwenished in this report will be trested
in confidence by the Depariment of

IRON ORE (Usable ore) the interior, except that they msy be
disciosed to Federal defense sgencies,
or to the Congress upon official regquest
for appropriste purposes.

WASHINGTON, D.C. 20241

FACSIMILE NUMBER
1-800-543-0661

(Please correct if name or address has changed.)

Public reporting burden for this collection of informstion is estimated to average 30 MINUTES per response, inciuding the time for reviewing instructions,
sesrching data sowsces. gathering and maintasining the ds1s needed, and completing and reviewing the of infor Sencd s regarding
this burden sstimate Or ey other aspect of this collection of information, including suggestions for reducing this burden to Buresu of Minss, Cffice of
Statistical Standerds, Washington D.C. 20241, snd Office of ion end Regul y Affairs, Office of Management and Budget, Washington D.C. 20303,

Piesse compiete and return this form in the enciosed snvelope by the 15th of the month following the report period.

Additions! torms are avalsble upon request.

In completing this form, reasonable estimates may be used wherever exact figures are not avsilable. Use zero (0) when appropriate.
DO NOT REPORT DECMALS OR FRACTIONS.

“Collection of non-fusi minerals information is authorized by Public Law 96-479 and the Defense Production Act This information

is used to support executive policy decisions pertsining to emergency preparedness and defense and analyses for minerals legisistion
and industrial trends. The Bureau relies on your voluntry and timely response to assure that its information is compiete and accurate.”

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

SECTION 2. Stocks. production, and shipments of usable ore for the report month.
Report only ore products as shipped to consumer, such as direct—shipping ore, concentrates, or sgglomerates.
Report ores produced in the United States only; do not include imports.

T
| weight unit | Pnysicet i y Begi ™ Ending
Ussdle ore Mark (X) one Adjustment only stocks Production Shipments stocks
[31] Code | (2) 3 ) (S) ®) o
: L,
o n 3
HEE
Iron cre -
) . ) 6
(Containing less
than 5% Mn, ratural) . 1

= —

SECTION 3. Please indicate any mi pened or closed by your company during the month.

Remarks:

Name of person 1o be comtected regerding this report Tel. sres code No. Ext.
Address No. Street City State Zip
May tabulstions be published which could indirectly reveal the data reported sbove? (D Yes T2 No
Signeture Title Dste
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percentage, and the method of estimating
the production or consumption for
nonrespondents.

To produce reliable aggregated data, the
Bureau 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
Bureau 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 Bureau
hopes 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
Bureau 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 de-
pend on knowledge of prior establishment
reporting, while other techniques rely on
external information to estimate the miss-
ing 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
U.S. Bureau of Mines relies on the coop-
eration of the U.S. minerals industry to
provide the mineral data that are presented
in this and other Bureau publications.
Without a strong response to survey re-
quests, the Bureau would not be able to
presentreliable statistics. The Bureau 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 Bureau
analyzes each of the aggregated statistics
to determine if the data reported by an in-
dividual 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 Bureau
will not publish that total because either
producer could readily estimate the pro-
duction 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 Bureau will
publish the data as long as the data from
other producers are protected from disclo-
sure.

International Data

International data are collected by
country specialists in the U.S. Bureau of
Mines Division of International Minerals
with assistance from the Section of Inter-
national Data. The data are gathered from
various sources, including published reports
of foreign Government mineral and statis-
tical 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 Feb-
ruary 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 Bureau
country specialists based on historical trends
and specialists’ knowledge of current pro-
duction capabilities in each country.

Publications

The U.S. Bureau of Mines disseminates
current and historical minerals information
through a broad range of printed publications.

The Minerals Yearbook summarizes an-
nually, on a calendar-year basis, the signifi-
cant economic and technical developments
in the mineral industries. Three separate
volumes are issued each year: Volume I,
Metals and Minerals; Volume II, Area Re-
ports, Domestic; and Volume III, Interna-
tional Review. 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.)
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Volume I of the Minerals Yearbook pre-
sents, by mineral commodity, salient statis-
tics 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
presents the latest available mineral statis-
tics for more than 160 countries with a
summary review of the role of minerals in
the world economy.

Mineral Industry Surveys contain timely
statistical and economic data on minerals.
The surveys are designed to keep Govern-
ment agencies and the public, particularly
the mineral industry and the business
community, informed of trends in the pro-
duction, 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 an-
nually.

Mineral Commodity Summaries, up-to-
date summaries 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 sum-
mary of international mining news.

State Mineral Summaries provides esti-
mated data and summaries of mineral ac-
tivities 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, which began
monthly publishing on a trial basis in 1991,
contains an index that measures the current
and future short-term performance of four
U.S. minerals industries. For each of the
four industries, a composite coincident in-
dex 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 na-
tional economy.

Information Circulars are primarily con-
cerned with Bureau economic reviews and
interpretative analyses. The series also in-
cludes surveys of mining and operating




activities, guides to marketing of mineral
commodities, and compilations of histori-
cal information and statistical and economic
data on minerals.

To purchase Volumes I, I, and III of the
Minerals Yearbook and Minerals Today,
contact the Superintendent of Documents,
U.S. Government Printing Office, Wash-
ington, DC 20402. For free copies of indi-
vidual annual reports of the Minerals
Yearbook, the Mineral Industry Surveys,
the Mineral Commodity Summaries, the
State Mineral Summaries, and Information
Circulars, contact Publications Distribution,
U.S. Bureau of Mines, Cochrans Mill Road,
P.O. Box 18070, Pittsburgh, PA 15236. To
receive a copy of the Metal Industry Indi-
cators, contact the Branch of Statistics and
Methods Development, U.S. Bureau of
Mines, MS 9701, 810 7th Street, NW,
Washington, DC 20241.

Electronic Data Dissemination

In addition to the Bureau’s printed pub-
lications, current Mineral Industry Surveys
for several commodities and selected an-
nual reports from the Minerals Yearbook
are now available through the Bureau’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) 501-9825 using a
modem set to 1200 or 2400 baud, 8 data
bits, no parity, and 1 stop bit. Further in-
formation on how to use the MINES-DATA
system may be obtained from the system
operator by calling (202) 501-9554.

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.

TABLE 1

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 out-
put 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 re-
corded 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
dollar.

NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES

1988 1989 1990
Minera! Quantity (th?)ixasl:xfds) Quantity (thXJasl:r?ds) Quantity (th(::;l:lfds)
METALS
Bauxite metric tons, dried equivalent 587,889 $10,566 w w w w
Beryllium concentrates metric tons 5,308 6 4,592 $5 4,548 $5
Copper? do. 1,416,928 3,764,353 1,497,818 4,323,965 1,587,191 4,309,693
Gold? kilograms 200,914 2,831,281 265,731 13,268,548 290,202 3,609,954
Iron ore (includes byproduct material)
thousand metric tons 57,113 1,716,661 58,299 1,839,873 57,010 1,740,925
Iron oxide pigments (crude metric tons 39,711 3,815 40,202 4,561 37,071 4,615
Lead? do. 384,983 315,222 410,915 356,477 473,992 480,917
Magnesium metal do. 141,983 469,767 152,066 508,668 139,333 433,119
Molybdenum® do. 45,941 271,039 61,168 427,477 61,580 346,262
Nickel? short tons — — 382 4,662 4,080 32,811
Palladium metal* kilograms 3,730 14,750 4,850 22,454 5,930 21,735
Platinum metal* do. 1,240 20,950 1,430 23,310 1,810 26,478
Silver? metric tons 1,661 349,339 2,007 354,973 2,170 336,382
Zinc? do. 244314 324,249 275,883 499,103 515,355 847,485
See footnotes at end of table.
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TABLE 1—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES

1988 1989 1990
Hinerd Quantity (m;:;l:;ds) Quantity (thousandsy  Quantty (m;:;l;:ds)
Combined value of antimony, 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 $116,954 XX 1$233,783 XX $237,523
Total metals® XX 10,209,000 XX 11,868,000 XX 12,428,000
INDUSTRIAL MINERALS (EXCEPT FUELS)
Abrasives® metric tons 13,313 1,183 1,257 189 3,734 231
Asbestos do. w w 17,427 w w w
Barite thousand metric tons 404 15,512 290 12,625 439 15,554
Boron minerals’ metric tons 1,149,404 429,667 1,114,007 429,806 1,093,919 436,176
Bromine® thousand kilograms 163,293 144,000 175,000 188,650 177,000 97,350
Cement:
Masonry thousand short tons 3,574 243,941 3,329 229,441 3,274 225,404
Portland do. 74,074 3,575,906 74,202 3,592,255 75,596 3,683,400
Clays metric tons 44,515,041 1,400,820 42,254,269 1,515,300 42,904,437 1,619,826
Diatomite do. 628,680 143,774 617,164 136,754 631,062 137,982
Feldspar do. 649,077 28,082 654,313 28,029 630,000 27,400
Fluorspar do. 63,500 w 66,000 w 63,500 w
Garnet (abrasive) do. 42,506 4,707 42,604 4,408 47,009 6,937
Gem stones ‘ NA 43,580 NA 42,901 NA 52,867
Gypsum (crude) thousand short tons 16,390 109,205 17,624 128,448 16,406 99,567
Helium (Grade-A) million cubic feet 2,574 95,238 2,879 106,523 3,059 113,183
Iodine kilograms 998,000 w 1,508,000 23,947 1,972,84 930,486
Lime thousand short tons 17,052 817,893 17,152 852,113 17,452 901,549
Mica (scrap) thousand metric tons 130 6,793 119 6,273 109 5,841
Peat thousand short tons 908 20,320 775 17,636 795 19,200
Perlite short tons 645,000 17,652 601,000 16,301 639,300 15,311
Phosphate rock thousand metric tons 45,389 887,809 49,817 1,082,797 46,343 1,075,093
Potash (K,O equivalent) do. 1,521 240,300 1,595 271,515 1,716 303,337
Pumice metric tons 352,895 4,129 424,000 8,213 442,848 10,687
Salt thousand short tons 37,997 680,174 38,356 776,846 40,693 826,659
Sand and gravel:
Construction do. 923,400 3,126,000 897,300 ©3,249,100 910,600 3,249,400
Industrial do. 28,480 388,000 29,205 410,200 28,406 436,200
Sodium compounds:
Soda ash thousand metric tons 8,738 644,973 8,995 764,146 9,156 836,188
Sodium sulfate (natural) do. 361 31,377 340 31,104 349 33,748
Stone:®
Crushed thousand short tons ©1,247,800 5,558,000 1,213,400 5,325,800 ©1,222,000 5,591,300
Dimension short tons °1,189,333 196,289 1,206,995 208,311 °1,186,216 209,691
Sulfur (Frasch) thousand metric tons 4,341 430,814 3,780 378,712 3,676 335,189
Talc and pyrophillite metric tons 1,233,716 31,185 1,253,128 w A\ w
Tripoli do. 99,928 864 105,229 2,537 94,389 3,188

See footnotes at end of table.
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TABLE 1—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES

1988 1989 1990
Mineral . Value . Value . Value
tit;
Quantity (thousands) Quantity (thousands) Quantity (thousands)
INDUSTRIAL MINERALS
(EXCEPT FUELS)—Continued
Vermiculite short tons 303,544 $33,948 293,320 $32,550 229,584 $19,075
Combined value of aplite, brucite, calcium chloride
(natural), emery, graphite (natural, 1988-89), helium
(crude), kyanite, lithium minerals, magnesite,
magnesium compounds, marl (greensand), olivine,
pyrites, staurolite, wollastonite, and values
indicated by symbol W XX 452,436 XX 483,672 XX 473,453
Total industrial minerals® XX 19,805,000 XX 20,357,000 XX 20,891,000
Grand total’® XX 30,014,000 XX 32,225,000 XX 33,319,000
°Estimated. "Revised. NA Not available. W Withheld to avoid disclosing compa.ny proprietary data; value included with “Combined value” figure. XX Not applicable.
'Production as measured by mine shipments, sales, or marketable production (i ding cc ption by producers).
2Recoverable content of ores, etc.
3Content of ore and concentrate.
“Revised due to the separation of palladi metal.
SData may not add to totals shown b di
SGrindstones, pulpstones, and sharpening stones; excludes mill lmers and grinding pebbles.
"Beginning with 1989 data reported in B, ,0;, 1988 data converted.
8Excludes abrasive stone and bituminous limestone and sandstone; all included elsewhere in table.
TABLE 2

NONFUEL MINERALS PRODUCED IN THE UNITED STATES AND PRINCIPAL PRODUCING STATES IN 1990

Mineral

Principal producing States,

Other producing States

in order of quantity
Abrasives! AR, WI, OH
Antimony (content of ores, etc.) ID
Aplite VA
Asbestos CAand VT
Barite GA, NV, MO, CA IL and MT.
Bauxite AR and AL
Beryllium concentrate uT
Boron minerals CA
Bromine® AR
Brucite NV
Calcium chloride (natural) Ml and CA
Cement:
Masonry IN, FL, MI, PA All other States except AK, CT, DE, LA, MA, MN, NV, NH,
NJ,NC,ND, RI, VT, WL
Portland CA, TX, PA, M1 All other States except CT, DE, LA, MA, MN, NH, NJ, NC,
ND, RI, VT, WL
Clays GA, CA, WY, SC All other States except AK, DE, HI, RI, VT, WI.
Copper (content of ores, etc.) AZ,NM, UT, MT CA, CO, 1D, IL, MI, MO, NV, TN.
Diatomite CA,NV, WA, OR AZ.
Emery OR
Feldspar NC, CA, CT,GA ID, OK, SD.
Fluorspar IL, UT,NV
Garnet (abrasive) ID and NY
Gold (content of ores, etc.) NV, CA, UT, SD AK, AZ, CO, ID, MT, NM, OR, SC, WA.
Graphite (natural) MT

See footnotes at end of table.
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TABLE 2—Continued

NONFUEL MINERALS PRODUCED IN THE UNITED STATES AND PRINCIPAL PRODUCING STATES IN 1990

Mineral Pm?;pgi c{g 1? g?;fitsigtes’ Other producing States
Gypsum (crude) IA, ML, OK, NV AR, AZ, CA, CO, IN, KS, LA, NM, NY, OH, SD,TX, UT, VA,
WA, WY.
Helium KS, WY, TX, NM CO.
ITodine OK

Iron ore (includes byproduct)

MN, MI, MO, UT

CA, MT, NM, SD, TX.

Iron oxide pigments (crude) GO, MO, VA, MI AZ.
Kyanite VA
Lead (content of ores, etc.) MO, AK, ID, CO IL,KY, MT, NM, NV, NY, TN.
Lime MO, OH, PA, KY All other States except AK, CT, DE, FL, GA, HI, KS, ME, MD,
MS, NH, NJ, NM, NY, NC, R, SC, VT.
Lithium minerals NC and NV
Magnesite NV.
Magnesium compounds MI, CA, FL, DE UT and TX.
Magnesium metal TX, UT, WA
Manganiferous ore SC
Marl (greensand) NJ
Mercury NV, UT, CA
Mica (scrap) NC, GA, NM, SC CT, PA, SD.
Molybdenum CO, AZ, ID, MT CA,NM, NV, UT.
Nickel OR
Olivine NC and WA
Palladium metal MT
Peat ML, FL, MN, IL CO, GA, IA, IN, MA, MD, ME, MT, NC, ND, NJ, NY, OH, PA,
SC, WA, WL, WV.
Perlite NM, AZ, CA,ID CO and NV.
Phosphate rock FL,NC, ID, TN MT and UT.
Platinum metal MT
Potash NM, UT, CA, MI
Pumice CA, OR, AZ,NM HL ID, KS.
Pyrites (ore and concentrate) AZ
Rare-earth metal concentrates CA and FL
Salt NY, OH, LA, MI AL, AZ, CA,KS,NM, NV, OK, TX, UT, WV.
Sand and gravel:
Construction CA, OH, TX, MI All other States.
Industrial IL, CA, TX,NJ All other States except AK, DE, HI, IA, ME, NH, NM, ND,
OR, SD, VT, WY.
Silver (content of ores, etc.) NV, ID, AK, MT AZ, CA, CO, IL, KY, MI, MO, NM, NY, OR, SC, SD, TN, UT,
WA.
Sodium compounds:
Soda ash WY and CA
Sodium sulfate (natural) CA, TX,UT
Staurolite FL
Stone:
Crushed PA, VA, FL, GA All other States except DE.
Dimension IN, VT, MN, SD All other States except AL, AR, AZ, CA, CO, CT, GA, 1A,
ID, IL, IN, KS, MA, MD, ME, MI, MO, MT, NC, NH, NM, NY,
OH, OK, PA, SC, TN, TX, VA, WA, WL
Sulfur (Frasch) TX and LA
Talc and pyrophyllite MT, TX,NC, VT AL, AR, CA, GA,NY, OR, VA.
Tin AK
Titanium concentrates FL and CA

See footnotes at end of table.
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TABLE 2—Continued
NONFUEL MINERALS PRODUCED IN THE UNITED STATES AND PRINCIPAL PRODUCING STATES IN 1990

Mineral Pnn;p:i dI:r og?;?fn tSiE;tes, Other producing States
Tripoli IL, AR, OK, PA
Tungsten (content of ores, etc.) CA
Vanadium (content of ores, etc.) CO, ID, AR, UT
Vermiculite (crude) SC,MT, VA
Wollastonite NY
Zinc (content of ores, etc.) AK, TN, NY, MO CO, ID, IL, KY, MT, NM, NV.
Zircon concentrates FL and NJ

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

TABLE 3

VALUE OF NONFUEL MINERAL PRODUCTION IN THE UNITED STATES AND PRINCIPAL NONFUEL
MINERALS PRODUCED IN 1990

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

Alabama $560,639 21 1.68 Stone (crushed and broken), cement (portland), lime,
sand and gravel.

Arkansas 302,640 33 91 Bromine, stone (crushed and broken), sand and gravel
(industrial), cement (portland).

California 2,779,799 2 8.34 Sand and gravel (construction), cement (portland),
boron, gold.

Colorado 386,192 27 1.16 Molybdenum, sand and gravel (construction), cement
(portland), stone (crushed and broken).

Connecticut 117,893 41 .35 Stone (crushed and broken), sand and gravel
(construction), feldspar, sand and gravel (industrial).

Delaware! 6,968 50 .02 Sand and gravel (construction), and gem stones.

Florida 1,564,204 4 4.69 Phosphate rock, stone (crushed and broken), cement
(portland), sand and gravel (construction).

Georgia 1,495,124 5 449 Clays, stone (crushed and broken), cement (portland),
sand and gravel (construction).

Hawaii! 106,095 43 32 Stone (crushed and broken), cement (portland), sand and
gravel (construction), cement (masonry).

Idaho 399,761 26 1.20 Phosphate rock, silver, molybdenum, zinc.

Illinois 665,134 16 2.00 Stone (crushed and broken), cement (portland), sand and
gravel (construction), sand and gravel (industrial).

Indiana 431,766 25 1.30 Stone (crushed and broken), cement (portland), sand and

) gravel (construction), stone (dimension).

Towa 316,370 32 95 Cement (portland), stone (crushed and broken), sand and
gravel (construction), gypsum (crude).

Kansas 346,119 31 1.04 Salt, stone (crushed and broken), cement (portland),
helium (Grade-A).

Kentucky 358,864 30 1.08 Stone (crushed and broken), lime, cement (portland),
sand and gravel (construction).

Louisiana 367,918 29 1.10 Sulfur (Frasch), salt, sand and gravel (construction),
stone (crushed and broken).

Maine 62,544 46 19 Sand and gravel (construction), cement (portland),
stone (crushed and broken), stone (dimension).

Maryland 368,614 28 1.11 Stone (crushed and broken), sand and gravel
(construction), cement (portland), cement (masonry).

Massachusetts 127,498 40 .38 Stone (crushed and broken), sand and gravel (construction),
stone (dimension), lime.

Michigan 1,438,123 8 4.32 Iron ore (usable), cement (portland), sand and gravel

(construction), stone (crushed and broken).

See footnote at end of table.
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TABLE 3—Continued

VALUE OF NONFUEL MINERAL PRODUCTION IN THE UNITED STATES AND PRINCIPAL NONFUEL
MINERALS PRODUCED IN 1990

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

Minnesota $1,469,922 6 4.41 Iron ore (usable), sand and gravel (construction), stone
(crushed and broken), stone (dimension).

Mississippi 112,313 42 0.34 Sand and gravel (construction), clays, cement (portland),
stone (crushed and broken).

Missouri 1,093,618 11 3.28 Lead, stone (crushed and broken), cement (portland), lime.

Montana 567,684 19 1.70 Gold, copper, molybdenum, silver.

Nebraska 90,329 44 27 Cement (portland), sand and gravel (construction), stone
(crushed and broken), clays.

Nevada 2,610,876 3 7.84 Gold, silver, sand and gravel (construction), cement (portland).

New Hampshire! 35,166 47 11 Sand and gravel (construction), stone (dimension), stone
(crushed and broken), gem stones.

New Jersey 229,470 37 .69 Stone (crushed and broken), sand and gravel (construction),
sand and gravel (industrial), zircon conicentrates.

New Mexico 1,097,550 10 3.29 Copper, potash, sand and gravel (construction), molybdenum.

New York 772,839 14 2.32 Stone (crushed and broken), salt, cement (portland), sand and
gravel (construction).

North Carolina 564,591 20 1.69 Stone (crushed and broken), phosphate rock, lithium minerals,
sand and gravel (construction).

North Dakota 26,568 48 .08 Sand and gravel (construction), line, stone (crushed and
broken), clays.

Ohio 728,840 15 2.19 Stone (crushed and broken), sand and gravel (construction),
salt, lime.

Oklahoma 260,177 35 .78 Stone (crushed and broken), cement (portland), iodine
(crude), sand and gravel (construction).

Oregon 237,406 36 71 Stone (crushed and broken), sand and gravel (construction),
cement (portland), nickel.

Pennsylvania 1,030,042 12 3.09 Stone (crushed and broken), cement (portland), sand and
gravel (construction), lime.

Rhode Island! 17,844 49 .05 Sand and gravel (construction), stone (crushed and broken),
gem stones.

South Carolina 449,853 24 1.35 Stone (crushed and broken), cement (portland), gold, clays.

South Dakota 298,452 34 .90 Gold, cement (portland), sand and gravel (construction), stone
(crushed and broken).

Tennessee 662,560 17 1.99 Stone (crushed and broken), zinc, cement (portland), gem
stones.

Texas 1,457,225 7 4.37 Cement (portland), stone (crushed and broken), magnesium
metal, sulfur (Frasch).

Utah 1,334,010 9 4.00 Copper, gold, magnesium metal, cement (portland).

Vermont 81,954 45 25 Stone (crushed and broken), stone (dimension), sand and
gravel (construction), talc and pyrophyllite.

Virginia 507,275 22 1.52 Stone (crushed and broken), sand and gravel (construction),
cement (portland), lime.

Washington 473,229 23 1.42 Sand and gravel (construction), gold, magnesium metal,
cement (portland).

West Virginia 136,338 39 41 Stone (crushed and broken), cement (portland), sand and
gravel (construction), salt.

Wisconsin 212,047 38 .64 Stone (crushed and broken), sand and gravel (construction),
lime, sand and grave (industrial).

Wyoming 910,848 13 2.73 Soda ash, clays, helium (Grade-A), sand and gravel
(construction).

Undistributed 5,938 — —

Total® 33,319,000 XX 100.00

XX Not applicable.

'Partial total, excludes values that must be led to avoid disclosing pany proprietary data. Concealed values included with “Undistributed” figure.

2Data may not add to totals shown b of independ: di
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TABLE 4
VALUE OF NONFUEL MINERAL PRODUCTION? PER CAPITA AND PER SQUARE MILE IN 1990, BY STATE

s Area Population Total Per square mile Per capita
tate .
(square miles) (thousands) (thousands) Dollars Rank Dollars Rank

Alabama © 51,705 4,041 $560,639 10,843 24 139 16
Alaska 591,004 550 576,620 976 49 1,048 3
Arizona 114,000 - 3,665 3,065,448 26,890 3 836 4
Arkansas 53,187 2,351 302,640 5,690 32 129 19
California 158,706 29,760 2,779,799 17,515 11 93 26
Colorado 104,091 3,294 386,192 3,710 43 117 21
Connecticut 5,018 3,287 117,893 23,494 8 36 45
Delaware 2,044 666 16,968 3,409 44 10 50
Florida 58,664 12,938 1,564,204 26,664 4 121 20
Georgia 58,910 6,478 1,495,124 25,380 5 231 11
Hawaii 6,471 1,108 106,095 16,395 13 96 25
Idaho 83,564 1,007 399,761 4,784 36 397 9
Illinois 56,345 11,431 665,134 11,805 23 58 38
Indiana 36,185 5,544 431,766 11,932 22 78 34
TIowa 56,275 2,717 316,370 5,622 34 114 22
Kansas 82,277 2,478 346,119 4,207 37 140 15
Kentucky 40,409 3,685 358,864 8,881 28 97 23
Louisiana 47,751 4,220 367,918 7,705 30 87 27
Maine 33,265 1,228 62,544 1,880 47 51 40
Maryland 10,460 4,781 368,614 35,240 1 71 35
Massachusetts 8,284 6,016 127,498 15,391 18 21 48
Michigan 58,527 9,295 1,438,123 24,572 6 155 13
Minnesota 84,402 4,375 1,469,922 17,416 12 336 10
Mississippi 47,689 2,573 112,313 2,355 46 44 41
Missouri 69,697 5,117 1,093,618 15,691 17 214 12
Montana : 147,046 719 567,684 3,861 39 729 6
Nebraska 77,355 1,578 90,329 1,168 48 57 39
Nevada 110,561 1,202 2,610,876 23,615 7 2,172 1
New Hampshire 9,279 1,109 135,166 3,790 40 32 46
New Jersey 7,787 7,730 229,470 29,468 2 30 47
New Mexico 121,593 1,515 1,097,550 9,026 27 724 7
New York 49,107 17,990 772,839 15,738 14 43 43
North Carolina 52,669 6,629 564,591 10,720 25 85 30
North Dakota 70,703 639 26,568 376 50 42 44
Ohio 41,330 10,847 728,840 17,635 10 67 37
Oklahoma 69,956 3,146 260,177 3,719 42 83 32
Oregon 97,073 2,842 237,406 2,446 45 84 31
Pennsylvania 45,308 11,882 1,030,042 22,734 9 87 28
Rhode Island 1,212 1,003 17,844 14,723 19 18 49
South Carolina 31,113 3,487 449,853 14,459 20 129 18
South Dakota 77,116 696 298,452 3,870 38 429 8
Tennessee 42,144 4,877 662,560 15,721 15 136 17
Texas 266,807 16,987 1,457,225 5,462 35 86 29
Utah 84,899 1,723 1,334,010 15,713 16 774 5
Vermont 9,614 563 81,954 8,524 29 146 14
Virginia 40,767 6,187 507,275 12,443 21 82 33
Washington 68,138 4,867 473,229 6,945 31 97 24
West Virginia 24,231 1,793 136,338 5,627 33 76 36
Wisconsin 56,153 4,892 212,047 3,776 41 43 42
Wyoming 97,809 454 910,848 9,313 26 2,006 2
Undistributed XX XX 5,938 XX XX XX XX

Total® or average 3,618,700 248,082 33,319,000 9,207 XX 134 XX
XX Not applicable.
'Partial total, excludes values that must be led to avoid disclosing company proprietary data. Concealed values included with “Undistributed” figure.
2Excludes Washington, DC (which has no mineral production), with an area of 69 square miles and a population of 606,900.
3Data may not add to totals shown b of independ ding

Sources: U.S. Bureau of Mines and Bureau of the Census.
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TABLE 5

NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Quantity (thzsgfnds) Quantity (thzliﬁds) Quantity (mgzl;;ﬁds)
ALABAMA
Cement:
Masonry thousand short tons 273 $16,457 252 $13,852 262 $15,462
Portland do. 3,524 7214 3,169 130,590 3,585 165,344
Clays? metric tons 2,282,670 16,039 1,878,070 18,537 2,049,776 27,747
Gem stones NA 5 NA w NA w
Lime thousand short tons 1,450 66,576 1,481 70,361 1,526 70,816
Sand and gravel:
Construction do. 11,742 41,417 °10,400 36,500 14,103 50,243
Industrial do. 871 8,507 805 8,092 878 9,075
Stone (crushed) do. 29,700 140,100 331,737 3167,332 336,100 £3202,400
Combined value of bauxite, clays (bentonite,
kaolin 1990), salt, stone (crushed granite 1989-
90, dimension), talc and pyrophyllite, zircon
concentrates, (1988-89), and values indicated
by symbol W XX 13,180 XX 15,489 XX 19,552
Total XX 459,495 XX 460,753 XX 560,639
ALASKA
Gem stones NA 50 NA w NA w
Gold* kilograms 4,210 59,320 5,756 70,800 3,232 40,200
Sand and gravel (construction)
thousand short tons 17,200 48,749 17,000 48,500 15,100 41,800
Silver* metric tons 1 135 w w w w
Stone (crushed) thousand short tons 1,800 8,400 2,900 20,300 2,700 19,800
Combined value of cement (portland), lead
(1989-90), tin, zinc (1989-90), and values
indicated by symbol W XX 2,040 XX 73,752 XX 474,820
Total XX 118,694 XX 213,352 XX 576,620
- ARIZONA
Clays metric tons 168,392 1,590 188,211 2,506 140,162 2,318
Copper* do. 842,728 2,238,875 898,466 2,593,734 978,767 2,657,649
Diatomite do. 7,257 1,208 w w w w
Gem stones NA 3,300 NA 2,821 NA 2,098
Gold* kilograms 4,549 64,106 2,768 34,047 5,000 62,191
Lime thousand short tons 674 29,637 w w w w
Pumice metric tons 907 7 — — w w
Sand and gravel:
Construction thousand short tons 32,399 123,854 33,900 €133,900 27915 92,166
Industrial do. 119 3,045 w w w w
Silver* metric tons 152 31,974 171 30,186 173 26,836
Stone:
Crushed thousand short tons 7,400 33,000 6,649 28,552 5,300 13,500
Dimension short tons w 1 w w \Y w
Combined value of cement, gypsum (crude), iron
oxide pigments (crude, 1989-90), lead (1988-89),
molybdenum, perlite, pyrites, salt, tin (1988-89),
and values indicated by symbol W XX 235,596 XX 220,594 XX 208,690
Total XX 2,766,193 XX 3,046,340 XX 3,065,448
See footnotes at end of table.
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TABLE 5—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 ‘ 1989 1990
Miners! Quantity <mX§l2§ds) Quantity (thzlizﬁds) Quantity (thX:;zrelds)
ARKANSAS
Abrasives® metric tons 1,120 $429 w w w w
Bromine® thousand kilograms w w w w 177,000 $97,350
Clays metric tons 844,466 15,376 871,313 $17,391 989,383 21,578
Gem stones NA 2,300 NA 4,041 NA 1,503
Sand and gravel:
Construction thousand short tons 7,722 26,201 7,500 25,500 9,663 35,475
Industrial do. 669 6,784 545 5,507 742 7,209
Stone:
Crushed do. 17,100 70,100 318,791 76,419 317,800 376,900
Dimension short tons 10,541 €629 w w w w
Combined value of bauxite, cement, gypsum )
(crude), lime, stone (crushed slate and dolomite,
1989-90), talc and pyrophyllite, tripoli, vanadium
(1989-90), and values indicated by symbol W XX 184,785 XX 253,051 XX 62,625
Total XX 306,604 XX 381,909 XX 302,640
CALIFORNIA
Boron minerals® metric tons 577,877 429,667 562,311 429,806 1,093,919 436,176
Cement:
Masonry thousand short tons 8 730 w w w w
Portland do. 10,423 601,152 10,911 642,020 10,032 604,080
Clays : metric tons 2,015,488 31,620 2,195,830 39,243 2,163,515 340,217
Gem stones NA 3,365 NA 2,982 NA 1,501
Gold* kilograms 22,442 316,246 29,804 366,595 29,607 368,300
Gypsum (crude) thousand short tons 1,490 11,222 1,734 13,066 w w
Lime do. 458 20,242 395 24,503 345 19,425
Mercury metric tons w w w w ©) @)
Peat thousand short tons 2 119 — — — —
Pumice metric tons 31,752 1,245 79,000 4,612 71,739 5,088
Sand and gravel:
Construction ° thousand short tons 141,946 622,074 °138,300 670,800 132,214 626,000
Industrial do. 2,444 42,078 2,426 43,863 2,452 48,055
Silver* metric tons 15 3,148 21 3,650 21 3,209
Stone:
Crushed thousand short tons 49,100 275,000 54,887 238,034 42,500 200,600
Dimension short tons 42,048 5,991 28,829 5,564 30,077 5,213
Combined value of asbestos, barite (1988, 1990),
calcium chloride (natural), clay (fuller’s earth,
1990), copper, diatomite, feldspar, iron ore (by-
product material [1988-89], usable), magnesium
compounds, molybdenum, perlite, potash, rare-earth
metal concentrates, salt, soda ash, sodium sulfate
(natural), talc and pyrophyllite, titanium concentrates
(ilmenite, 1989-90), tungsten ore concentrates, and
values indicated by symbol W XX 334,755 XX 369,664 XX 421,935
Total XX 2,698,654 XX 2,854,402 XX 2,779,799
COLORADO
Clays metric tons 247,471 1,890 265,435 2,064 262,292 $1,864
Copper* do. 898 2,386 W w w w
Gem stones NA 100 NA 240 NA 66
Gold* kilograms 5,126 72,237 3,448 42,411 2,338 29,084

See footnotes at end of table.
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TABLE 5—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Mineral . Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
COLORADO—Continued
Peat thousand short tons w w W $412 w w
Sand and gravel (construction)
thousand short tons 21,566 $69,882 25,300 °104,000 24,938 $86,541
Silver* metric tons 27 5,588 w w 23 3,557
Stone:
Crushed thousand short tons 10,600 42,400 37,261 332,435 37,600 336,100
Dimension short tons 3,450 €143 5,310 398 8,490 1,394
Combined value of cement, clay (bentonite, 1990),
gypsum (crude), helium (Grade-A, 1990), lead,
lime, molybdenum, perlite, sand and gravel
(industrial), stone (crushed traprock, 1989-90),
vanadium, zinc, and values indicated by symbol W XX 169,379 XX 275,765 XX 227,586
Total XX 364,005 XX 457,725 XX 386,192
CONNECTICUT
Gem stones NA 2 NA 2 NA 2
Sand and gravel (construction)
thousand short tons 8,275 32,102 °5,800 24,700 8,542 37,943
Stone :
Crushed do. 11,400 76,900 311,480 378,734 310,200 370,600
Dimension short tons 19,718 °1,914 w W W w
Combined value of clays (common), feldspar, mica
(scrap, 1988, 1990), sand and gravel (industrial),
stone (crushed granite, 1989-90), and values
indicated by symbol W XX 7,198 XX 9,780 XX 9,348
Total XX 118,116 XX 113,216 XX 117,893
DELAWARE
Gem stones NA 1 NA 1 NA 1
Marl (greensand) short tons 750 10 — — — —_
Sand and gravel (construction)
thousand short tons 1,933 5,988 1,900 6,200 2,184 6,967
Total® XX 5,999 XX 6,201 XX 6,968
FLORIDA
Cement:
Masonry thousand short tons 411 25,892 477 31,231 442 27,777
Portland do. 3,682 168,719 4,357 207,857 3,954 186,404
Clays metric tons 536,922 44,423 2563,687 246,941 2391,334 239,625
Peat thousand short tons 266 5,091 235 4,515 252 4,381
Sand and gravel:
Construction do. 18,654 53,083 17,900 55,500 18,472 59,123
Industrial do. 636 6,928 681 7,768 520 7,024
Stone (crushed) do. 383,200 ©3374,400 83,995 341,397 74,000 317,400
Combined value of clays (common, 1989-90), gem
stones, magnesium compounds, phosphate rock,
rare-earth metal concentrates, staurolite, stone
(crushed marl 1988), titanium concentrates (ilmenite
and rutile), and zircon concentrates . XX 713,345 XX 913,054 XX 922,470
Total XX 1,391,881 XX 1,608,263 XX 1,564,204
GEORGIA
Clays metric tons 10,274,358 908,771 9,768,312 1,004,954 9,855,248 1,060,539
Gem stones NA 20 NA 21 NA 20

See footnotes at end of table.
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TABLE 5—Continued

NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Minera! Quantity (thc?ll.lilalfds) Quantity (ﬂﬁl‘;ﬁds) Quantity (thzl?;zids)
GEORGIA—Continued
Sand and gravel:
Construction thousand short tons 9,526 $30,185 6,100 €$18,900 5,158 $16,644
Industrial do. w w 537 7,013 w w
Stone:
Crushed do. 57,400 317,200 50,417 262,805 53,000 317,300
Dimension short tons 190,472 27,768 3145,545 312,087 ©3147,068 312,483
Talc and pyrophyllite do. 23,587 260 w w w w
Combined value of barite, bauxite (1988-89),
cement, feldspar, iron oxide pigments (crude), mica
(scrap), peat, stone (dimension marble [1989-90]),
and values indicated by symbol W XX 89,621 XX 81,515 XX 88,138
Total XX 1,373,825 XX 1,387,295 XX 1,495,124
HAWAIL
Cement:
Masonry thousand short tons 10 1,531 10 1,566 12 1,870
Portland do. 354 28,880 493 40,495 532 46,311
Gem stones NA A\ NA 44 NA 55
Sand and gravel (construction) do. 652 3,173 600 ¢3,200 438 2,459
Stone (crushed) do. °5,700 41,000 6,205 46,746 7,000 55,400
Combined value of other industrial minerals and
values indicated by symbol W XX 348 XX ®) XX ®)
Total XX 74,932 XX 892,051 XX £106,095
IDAHO
Clays? metric tons 8,519 w w w w w
Copper* do. 2,269 6,028 2,950 8,516 w w
Feldspar do. — — 11,612 720 w w
Gem stones NA 500 NA 500 NA 320
Gold* kilograms 3,218 45,349 3,057 37,602 w w
Phosphate rock thousand metric tons 4,706 81,011 w w 4,380 101,610
Pumice metric tons w w w w 31,333 220
Sand and gravel:
Construction thousand short tons 6,914 19,897 5,800 ©18,900 9,222 25,590
Industrial do. 483 5,089 459 5,037 552 6,234
Silver* metric tons 340 71,512 439 77,651 436 67,565
Stone (crushed) thousand short tons 3,400 13,100 3,298 12,609 4,300 12,900
Combined value of antimony, cement, clays,
(bentonite, 1989-90, common, kaolin), garnet
(abrasive), lead, lime, molybdenum (1989-90),
perlite, stone (dimension, 1988-89), vanadium,
zinc, and values indicated by symbol W XX 48,130 XX 203,075 XX 185,322
Total XX 290,616 XX 364,610 XX 399,761
ILLINOIS
Cement (portland) thousand short tons 2,307 101,760 2,776 117,224 2,842 116,781
Clays? metric tons 163,571 704 142,207 641 598,479 2,516
Gem stones NA 30 NA w NA w
Sand and gravel:
Construction thousand short tons 30,098 93,504 33,000 ©108,900 32,380 104,728
Industrial do. 4,328 56,142 4,582 52,935 4,486 62,531
Stone:
Crushed do. 57,900 251,200 360,829 3256,832 362,700 ©3283,100

See footnotes at end of table.
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TABLE 5—Continued

NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Mineral . Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity  (thousands)
ILLINOIS—Continued
Stone—Continued
Dimension short tons 1,175 $129 w w w w
Combined value of barite (1989-90), cement (mason-
ry), clays (fuller’s earth), copper, fluorspar, lead,
lime, peat, silver, stone (crushed sandstone,1989-
90), tripoli, zinc, and values indicated by symbol W XX 84,157 XX $96,829 XX $95,478
Total XX 587,626 XX 633,361 XX . 665,134
INDIANA
Cement:
Masonry thousand short tons 405 27,442 357 24,054 368 27,813
Portland do. 2,315 107,179 2,364 108,297 2,417 114,414
Clays metric tons 1,035,837 4,630 871,179 3,836 21,051,703 23,273
Gem stones NA 10 NA w NA w
Peat thousand short tons 54 w 34 607 37 w
Sand and gravel:
Construction do. 25,923 79,985 29,600 99,200 23,879 76,886
Industrial do. 362 1,829 w w w w
Stone:
Crushed do. 36,600 130,000 336,188 3136,252 336,700 ©3147,700
Dimension short tons 195,444 24,956 198,531 27,212 ©3194,728 329,504
Combined value of abrasives (1988-89), clays (ball,
1990), gypsum (crude), lime, stone (crushed marl
and miscellaneous stones [1989-90], dimension
sandstone, 1989-90), and values indicated by
symbol W XX 30,358 XX 34,657 XX 32,176
Total XX 406,389 XX 434,115 XX 431,766
IOWA
Cement:
Masonry thousand short tons w w 47 4,450 53 5,054
Portland do. 2,029 98,930 2,072 102,387 2,525 122,466
Clays metric tons 403,923 1,588 439,323 1,773 423,227 1,376
Gem stones NA w NA 10 NA 14
Gypsum (crude) thousand short tons 2,047 13,710 2,273 16,884 2,192 14,243
Peat do. 15 433 w w w w
Sand and gravel (construction) . do. 11,880 36,087 €12,800 37,800 14,953 46,432
Stone:
Crushed do. 29,200 128,500 28,049 111,182 29,000 118,600
Dimension short tons w 588 15,151 613 w w
Combined value of other industrial minerals and
values indicated by symbol W XX 10,420 XX 7,603 XX 8,185
Total XX 290,256 XX 282,702 XX 316,370
KANSAS
Cement:
Masonry thousand short tons 50 2,988 42 2,514 39 2,011
Portland do. 1,569 72,805 1,505 69,390 1,707 76,564
Clays® metric tons 555,739 2,632 533,099 2,700 625,969 4,056
Gem stones NA 3 NA w NA w
Salt'® thousand short tons 1,284 55,753 1,948 82,212 2,390 92,119
Sand and gravel:
Construction do. 10,760 25,329 13,000 33,200 10,863 24,170
See footnotes at end of table.
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TABLE 5—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Mineral . Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
KANSAS
Cement:
Masonry thousand short tons 50 $2,988 42 $2,514 39 $2,011
Portland do. 1,569 72,805 1,505 69,390 1,707 76,564
Clays® metric tons 555,739 2,632 533,099 2,700 625,969 4,056
Gem stones NA 3 NA w NA w
Salt'® thousand short tons 1,284 55,753 1,948 82,212 2,390 92,119
Sand and gravel:
Construction do. 10,760 25,329 13,000 33,200 10,863 24,170
Industrial do. w w 230 2,690 w w
Stone:
Crushed do. 17,300 72,700 315,850 356,976 320,800 ©379,200
Dimension short tons 6,889 219 w w w w
Combined value of clay (bentonite,
1989-90), gypsum (crude), helium (crude
and Grade-A), pumice, salt (brine),
stone (crushed sandstone and quartzite,
1989-90), and values indicated by
symbol W XX 59,284 XX 68,449 XX 67,999
Total XX 291,713 XX 318,131 XX 346,119
KENTUCKY
Clays? metric tons 762,324 3,217 716,990 3,357 826,205 8,282
Gem stones NA 3 NA w NA w
Sand and gravel (construction)
thousand short tons 6,325 15,243 °5,500 ¢15,100 8,802 29,581
Stone (crushed) do. 50,700 207,900 348,178 187,849 350,100 3182,900
Combined value of cement, clays (ball
clay, fire clay, 1988-89), lead (1990),
lime, sand and gravel (industrial,
1988-89), silver (1990), stone (crushed
dolomite, 1989-90), zinc (1988, 1990),
and values indicated by symbol W XX 118,616 XX 124,353 XX 138,101
Total XX 344,979 XX 330,659 XX 358,864
LOUISIANA
Clays metric tons 340,900 9,535 233,992 6,115 368,322 1,066
Gem stones NA 3 NA 14 NA 7
Salt thousand short tons 14,274 108,982 13,218 115,203 14,348 120,827
Sand and gravel:
Construction do. 14,233 52,820 13,600 54,400 14,589 55,902
Industrial do. 318 4,786 572 9,664 559 10,003
Stone (crushed) do. 23,700 229,200 3,206 24,414 2,100 16,800
Sulfur (Frasch) thousand metric tons 1,719 W 1,334 W 1,337 w
Combined value of cement (masonry,
[1988], portland, [1988]), gypsum
(crude), lime, stone (crushed
miscellaneous, 1988), and values
indicated by symbol W XX 229,210 XX 169,912 XX 163,313
Total XX 434,536 XX 379,722 XX 367,918
MAINE
Gem stones NA 150 NA w NA w
Sand and gravel (construction)
thousand short tons 10,183 33,007 8,600 30,100 7,865 29,349

See footnotes at end of table.
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TABLE 5—Continued

NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Mineral . Value . Value . Value
Quantity (thousands) Quantity (thousands) Quantity (thousands)
MARYLAND—Continued
Lime thousand short tons 6 329 — — - —
Peat do. 7 w 3 w 3 W
Sand and gravel (construction) do. 19,266 $95,169 ©16,900 $°84,500 18,271 $104,023
Stone:
Crushed do. 32,700 167,000 30,841 153,375 30,500 ©163,900
Dimension short tons 20,729 1,515 27,529 2,072 24,102 °1,751
Combined value of other industrial minerals and
values indicated by symbol W XX 7,804 XX 6,216 XX 6,053
Total XX 362,921 XX 342,050 XX 368,614
MASSACHUSETTS
Gem stones NA 1 NA 3 NA 1
Sand and gravel:
Construction thousand short tons 22,168 79,364 13,900 57,000 12,774 51,466
Industrial do. w w 34 601 30 401
Stone:
Crushed do. 17,500 91,900 11,880 67,768 9,200 54,500
Dimension short tons w w 67,533 10,302 56,254 €10,992
Combined value of clays (common), lime, peat, and
values indicated by symbol W XX 20,973 XX 8,452 XX 10,138
Total XX 192,238 XX 144126 XX T127498
MICHIGAN
Cement:
Masonry thousand short tons 265 22915 255 22,286 272 23,880
Portland do. 5,253 231,141 5,449 253,324 5,906 263,607
Clays metric tons 1,248,121 4,432 1,249,198 4,599 1,201,542 4,094
Gem stones NA 25 NA 10 NA 11
Gypsum (crude) thousand short tons 1,958 11,630 2,089 15,589 2,000 11511
Iron ore thousand metric tons 14,623 w 15,045 w 10,034 w
Lime thousand short tons 714 36,088 621 32,479 622 30,898
Peat do. 322 6,256 286 6,082 280 6,264
Sand and gravel:
Construction do. 53,508 138,171 48,000 132,000 53,729 153,057
Industrial do. 3,045 27,150 2,865 24,577 2,310 19,285
Stone (crushed) do. 38,800 120,300 40,905 123,678 43,100 129,000
Combined value of bromine (1988), calcium chloride
(natural), copper, gold (1988-89), iron oxide pig-
ments (crude), magnesium compounds, potash
(1989-90), salt, silver, stone (dimension), and values
indicated by symbol W XX 989,453 XX 984,347 XX 796,516
Total XX 1,587,561 XX 1,598,971 XX 1,438,123
MINNESOTA
Gem stones NA 40 NA 42 NA 46
Iron ore thousand metric tons 40,735 1,134,539 41,044 1,223,909 45,139 1,308,920
Peat thousand short tons 29 1,414 33 1,415 48 2972
Sand and gravel (construction) do. 33,769 72,678 33,700 82,600 33,869 77.502
Stone:
Crushed do. 8,300 28,200 8,760 30,218 9,100 31,900
Dimension short tons 45,000 €13,000 44,605 16,031 60,195 20,836
See footnotes at end of table.
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. TABLE 5—Continued

NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Minera Quantity (th;:;l:neds) Quantity (ml'i‘éids> Quantity (mzl?:gﬁds)
MINNESOTA—Continued
Combined value of clays (common, kaolin), lime, and
sand and gravel (industrial) XX $18,015 XX . $22,022 XX $27,746
Total XX 1,267,886 XX 1,376,237 XX 1,469,922
MISSISSIPPI
Clays? short tons 1,093,316 24,564 899,373 23,573 817,828 16,196
Gem stones NA 1 NA 5 NA 1
Sand and gravel (construction) ’
thousand short tons 13,314 38,806 15,600 51,500 13,032 45,817
Stone (crushed) do. 1,500 9,000 1,069 3,994 1,400 5,500
Combined value of cement, clays (ball, fuller’s earth,
[1990]), sand and gravel (industrial) XX 31,029 XX 28,539 XX 44,799
Total XX 103,400 XX 107,611 XX 112,313
MISSOURI
Barite thousand metric tons 24 1,930 w W w w
Cement:
Masonry thousand short tons 153 6,310 w w w w
Portland do. 4,679 184,755 4,922 182,005 4,481 180,090
Clays? metric tons 1,435,045 12,171 1,479,898 14,665 1,347,558 12,864
Iron ore thousand metric tons 816 w 1,060 w 1,002 w
Lead* metric tons 353,194 289,194 366,931 318,320 372,383 377,824
Sand and gravel:
Construction thousand short tons 11,217 32,941 °10,000 32,500 9,243 25,097
Industrial do. 744 9,876 750 9,972 w w
Silver* metric tons 45 9,550 53 9,456 35 5,462
Stone:
Crushed thousand short tons 52,100 183,000 51,754 171,848 53,100 €190,900
Dimension short tons 3,644 €547 w w w w
Zinc* metric tons 41,322 54,842 50,790 91,885 48,864 80,355
Combined value of clays (fuller’s earth), copper,
gem stones, iron oxide pigments (crude), lime, and
values indicated by symbol W XX 182,833 XX 219,236 XX 221,026
Total XX 967,949 XX 1,049,887 XX 1,093,618
MONTANA
Clays? metric tons 91,802 1,416 95,743 1,835 29,741 193
Gem stones NA 1,602 NA 2,500 NA 3,692
Gold* kilograms 9,175 129,291 12,434 152,941 13,012 161,861
Gypsum (crude) thousand short tons 27 w w W — —
Lead* metric tons 8,266 6,768 w w w w
Palladium metal! kilograms 3,730 14,750 4,850 22,454 5,930 21,735
Platinum metal'? do. 1,240 20,850 1,430 23,310 1,810 26,478
Sand and gravel (construction)
thousand short tons 7,984 20,225 °5,800 13,900 5,114 14,319
Silver* metric tons 192 40,457 194 34,367 220 34,114
Stone (crushed) thousand short tons 1,800 4,500 2,846 9,718 4,000 15,300
Talc and pyrophyllite metric tons 415,642 14,524 453,978 12,718 430,125 18,883
Zinc* do. 18,935 25,130 w w w w

See footnotes at end of table.
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TABLE 5—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Hinera Quantity (th;{;lalfds) Quantity (thl'ﬁiﬁﬁds) Quantity (chizﬁds)
MONTANA—Continued
Combined value of barite (1989-90), cement, clay
(bentonite, [1990], fire clay, [1988-89]), copper,
graphite (natural, 1988-89), iron ore, lime,
molybdenum, peat, phosphate rock, sand and gravel
(industrial), stone (dimension), vermiculite, and
values indicated by symbol W XX $265,008 XX $292,394 XX $271,109
Total XX 544,521 XX 566,137 XX 567,684
NEBRASKA
Clays metric tons 215,419 786 224,624 880 227,292 1,685
Gem stones NA 10 NA 2 NA 7
Sand and gravel (construction)
thousand short tons 11,229 28,928 15,200 41,800 11,453 30,056
Stone (crushed) do. 4,900 22,000 3,978 20,050 4,000 21,200
Combined value of cement, lime, and sand and
gravel (industrial) XX 39,468 XX 41,085 XX 37,381
Total XX 91,192 XX 103,817 XX 90,329
NEVADA
Barite thousand metric tons 289 5,053 209 3,473 337 5,884
Clays? metric tons 26,186 2,143 57,264 5,457 34,625 4,098
Gem stones NA 280 NA 1,402 NA 407
Gold* kilograms 114,322 1,611,020 153,995 1,894,172 176,551 2,196,191
Lead* metric tons w w —— — 830 842
Perlite short tons 5,000 42 5,000 136 w W
Sand and gravel:
Construction thousand short tons 15,729 50,928 20,000 €70,000 18,377 59,008
Industrial do. 602 w 718 w 07 w
Silver* metric tons 608 127,760 625 110,442 708 109,653
Stone (crushed) thousand short tons 41,300 45,700 1,560 4,638 1,600 5,000
Zinc* do. — — — — 7,889 12,973
Combined value of brucite (1989-90), cement (port-
land), clays (fuller’s earth [1990], kaolin), copper,
diatomite, fluorspar, gypsum (crude), lime, lithium
minerals, magnesite, mercury, molybdenum (1990),
salt, stone (crushed dolomite, 1988), and values
indicated by symbol W XX 151,356 XX 220,441 XX 216,820
Total XX 1,954,382 XX 2,310,161 XX 2,610,876
NEW HAMPSHIRE
Gem stones NA $100 NA $51 NA $8
Sand and gravel (construction)
thousand short tons 9,089 32,614 6,000 20,400 7,901 26,599
Stone:
Crushed do. 2,400 9,800 771 4,020 €600 2,500
Dimension short tons 73,393 10,546 55,305 8,769 45,073 6,029
Total® XX 53,060 XX 33,240 XX 35,166
NEW JERSEY
Clays? metric tons 14,954 368 18,492 400 w W
Gem stones NA 3 NA 3 NA 3
Peat thousand short tons 43 797 w 638 w 527
Sand and gravel:
Construction do. 18,318 74,183 °15,200 68,400 13,862 64,245
Industrial do. 1,860 25,437 1,797 26,138 1,762 26,190
See footnotes at end of table.
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TABLE 5—Continued

NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Minera! Quantity (th;lllilal;fds) Quantity (mZiﬁds) Quantity (thzl::;zzds)
NEW JERSEY—Continued
Stone (crushed) thousand short tons 3¢19,300 3¢$123,500 20,799 $140,998 21,200 ¢$131,700
Zircon concentrates metric tons w w w 8,988 w w
Combined value of clays (common and fire [1990]),
marl (greensand), stone (crushed limestone 1988),
and values indicated by symbol W XX 10,044 XX 3,318 XX 6,805
Total XX 234,332 XX 248,883 XX 229,470
NEW MEXICO
Clays metric tons 28,555 83 31,012 94 227,994 274
Copper* do. 258,660 687,182 259,640 749,540 262,815 713,622
Gem stones NA 200 NA 279 NA 225
Gold* kilograms W w 1,076 13,231 888 11,041
Perlite short tons 458,000 14,294 487,000 13,080 501,000 11,049
Potash thousand metric tons 1,271 213,800 1,365 242,619 1,451 245,571
Pumice metric tons 76,204 852 77,000 795 w w
Sand and gravel (construction)
thousand short tons 8,787 31,367 11,800 45,400 10,362 39,708
Silver* metric tons w w w w 48 7,431
Stone:
Crushed thousand short tons 3,500 €13,900 2,784 11,672 2,400 12,800
Dimension short tons 21,893 °626 w w W w
Combined value of cement, clays (fire, 1990), gypsum
(crude), helium (Grade-A), iron ore (includes by-
product material), lead, mica (scrap), molybdenum,
salt, zinc (1989-90), and values indicated by symbol
w XX 60,368 XX 45,593 XX 56,029
Total XX 1,022,672 XX 1,122,303 XX 1,097,550
NEW YORK
Clays metric tons 551,375 3,654 531,559 3,429 490,552 2,906
Gem stones NA 200 NA 350 NA 365
Peat thousand short tons w w w 10 W w
Salt do. 4,614 127,994 5,424 161,427 5,401 162,900
Sand and gravel:
Construction do. 33,884 124,341 31,600 118,500 29,750 121,525
Industrial do. 53 625 53 633 w w
Stone:
Crushed thousand short tons 39,900 193,500 39,851 201,749 39,900 207,600
Dimension short tons 30,751 4,333 23,756 3,575 23,437 3,589
Combined value of cement, emery (1988), garnet,
gypsum (crude), iron ore (includes byproduct ma-
terial, 1988-89), lead, silver, talc and pyrophyllite,
wollastonite, zinc, and values indicated by symbol W XX 241,053 XX 255,495 XX 273,954
Total XX 695,700 XX 745,168 XX 772,839
NORTH CAROLINA
Clays metric tons 2,880,103 16,349 2,270,384 15,529 22,179,428 29,356
Feldspar do. 460,838 17,312 435,845 14,024 418,402 13,389
Gem stones NA 688 NA 784 NA 1,057
Mica (scrap) thousand metric tons 79 4,512 73 4,192 65 3,796
Peat thousand short tons 21 w w w 13 w
Sand and gravel:
Construction do. 11,076 38,459 11,200 43,700 11,733 44,872

See footnotes at end of table.
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TABLE 5—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Minera! Quantity (th;:il::ds) Quantity (thzl?l:fnds) Quantity (ml'i‘iﬁds)
NORTH CAROLINA—Continued
Sand and gravel—Continued ) :
Industrial thousand short tons 1,246 $15,953 1,627 $19,902 1,177 $15,338 |
Stone:
Crushed do. 50,500 250,000 51,519 257,976 52,900 276,200 ‘
Dimension short tons 31,977 5,0266 2,665 10,477 €66,531 €11,551
Combined value of clays (kaolin, 1990), lithium min-
erals, olivine, phosphate rock, talc and pyrophyllite, : ‘
and values indicated by symbol W XX 181,135 XX 214,984 XX 189,032 |
Total XX 529,434 XX 581,568 XX 564,591 |
NORTH DAKOTA
Clays metric tons 76,918 147 47,903 w 50,485 w
Gem stones NA 2 NA 10 NA 10 |
Lime thousand short tons 108 7,094 107 5,439 82 4,623
Sand and gravel (construction) do. 3,772 8,079 3,600 8,100 7,644 17,219 |
Stone (crushed) short tons w w — — °1,000 4,600
Combined value of other industrial minerals and
values indicated by symbol W XX 3,485 XX 111 XX 116
Total XX 18,807 XX 13,660 XX 26,568
' OHIO
Cement:
Masonry thousand short tons 129 11,140 128 11,233 124 10,880
Portland do. 1,424 70,816 1,446 73,230 1,426 72,883
Clays metric tons 3,365,164 14,423 3,519,668 14,983 2,546,151 13,334 }
Gem stones NA 10 NA 18 NA w
Lime thousand short tons 2,065 87,431 1,888 94,157 1,884 92,817
Peat do. w w 8 182 12 182
Salt do. 3,795 115,860 w w w w
Sand and gravel:
Construction do. 46,104 156,318 44,400 148,700 44,552 165,394
Industrial do. 1,361 23,441 1,394 24,662 1,349 24,205
Stone:
Crushed thousand short tons 48,000 252,000 46,426 183,190 48,400 190,900
Dimension short tons 38,300 3,137 59,923 3,455 61,783 3,468
Combined value of other industrial minerals and
values indicated by symbol W XX 2,676 XX 145,346 XX 154,777
Total XX 737,252 XX 699,156 XX 728,840
OKLAHOMA
Cement (portland) thousand short tons 1,4324 2,131 1,236 39,360 1,544 60,457
Clays metric tons 684,067 1,803 565,956 1,619 631,302 3,156
Gem stones NA 18 NA w. NA w
Gypsum (crude) thousand short tons 2,1731 3,393 2,523 14,369 2,184 11,154
Iodine (crude) kilograms 1,015,210 w 1,505,714 23,947 1,972,849 30,486
Sand and gravel:
Construction thousand short tons 9,273 22,654 8,500 20,000 9,235 21,993
Industrial do. 1,268 17,381 1,216 18,310 1,258 22,984
Stone:
Crushed® do. 26,300 92,000 23,598 81,969 25,300 89,500
Dimension short tons 7,746 785 8,290 762 8,138 684
See footnotes at end of table.
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TABLE 5—Continued

NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Miners! Quantity (thml;neds) Quantity (thzjlgrexds) Quantity (mzl?liﬁds)
OKLAHOMA—Continued
Tripoli metric tons w w w w 18,801 $155
Combined value of cement (masonry), feldspar, lime,
salt (1988, 1990), stone (crushed dolomite [1988],
crushed granite [1989-90]), and values indicated by
symbol W XX $29,972 XX $18,695 XX 19,608
Total XX 220,137 XX 219,031 XX 260,177
OREGON :
Clays metric tons 225,001 1,049 210,893 875 223,452 1,390
Gem stones NA 894 NA 1,304 NA 1,683
Nickel (content of ores and concentrates)
short tons — e 382 4,662 4,080 w
Sand and gravel (construction)
thousand short tons 14,880 52,657 14,400 49,700 15,785 60,928
Stone (crushed) do. 22,200 77,600 218,407 281,204 218,000 ©286,600
Talc and pyrophyllite metric tons w w 204 18 105 10
Combined value of cement, diatomite, emery (1989-
90), gold, lime, pumice, silver, stone (crushed dolo-
mite and quartzite, 1989), value indicated by symbol
w XX 45,988 XX 49,965 XX 86,795
Total XX 178,188 XX 187,728 XX 237,406
PENNSYLVANIA
Cement:
Masonry thousand short tons 391 28,713 349 26,473 303 22,594
Portland do. 6,309 329,634 5,757 301,980 5,621 286,185
Clays? metric tons 1,248,139 5,843 1,049,973 4,936 840,646 2,900
Gem stones NA 5 NA 5 NA 5
Lime thousand short tons 1,641 91,214 1,660 92,139 1,626 92,557
Peat do. 21 736 20 746 18 730
Sand and gravel (construction) do. 19,826 91,966 19,500 94,600 20,883 97,348
Stone:
Crushed thousand short tons 104,600 470,700 393,123 3455,004 ©395,800 ¢3502,700
Dimension short tons 59,022 9,584 44,267 10,032 43,952 9,898
Combined value of clays (fire, [1990], kaolin), mica
(scrap), sand and gravel (industrial), stone (crushed
granite, 1989-90), and tripoli XX 14,098 XX 14,754 XX 15,125
Total XX 1,042,493 XX 1,000,669 XX 1,030,042
RHODE ISLAND
Gem stones NA 1 NA 2 NA 2
Sand and gravel (construction)
thousand short tons 1,853 7,847 1,100 3,900 1,969 9,042
Stone (crushed) do. 1,500 9,400 131,208 7,170 131,600 8,800
Total® XX 17,248 XX 11,072 XX 17,844
SOUTH CAROLINA
Cement (portland) thousand short tons 2,533 118,670 2,188 99,083 2,464 109,644
Clays metric tons 1,867,829 40,541 1,596,153 39,075 2,062,824 44,486
Gem stones NA 10 NA 10 NA 10
Sand and gravel:
Construction thousand short tons 7,529 20,751 7,500 23,300 8,627 24,941
Industrial do. 859 15,271 842 16,635 844 15,972

See footnotes at end of table.
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TABLE 5—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989
Hinera Quantity (th(;,;l;xeds) Quantity (ﬂl:)]i:\ds) Quantity (ﬂ]Zl?iuaxelds)
SOUTH CAROLINA—Continued '
Stone: .
Crushed? thousand short tons 23,500 $105,800 24,429 $111,656 26,200 135,400
Dimension short tons €353 31 w w w w
Combined value of cement (masonry), gold, mangan-
iferous ore, mica (scrap), peat, silver, stone (crushed
shell), vermiculite, and values indicated by symbol
w XX 56,728 XX 135,538 XX 119,400
Total XX 357,802 XX 425,297 XX 449,853
SOUTH DAKOTA ’
Cement:
Masonry thousand short tons 4 w w w W w
Portland : do. 490 w w w w w
Gem stones NA 100 NA 150 NA 110
Gold* kilograms 13,981 - 197,026 16,123 198,318 16,860 209,732
Lead* metric tons — — 4 3 — —
Sand and gravel (construction)
thousand short tons 7,929 18,681 6,400 20,800 9,689 23,689
Silver*: metric tons 3 552 4 705 6 940
Stone:
Crushed thousand short tons ¢5,500 20,600 3,833 14,303 4,800 16,800
Dimension short tons 43,297 16,472 54,623 17,738 50,688 €12,871
Combined value of clays (common), feldspar, gyp-
sum (crude), iron ore, lime, mica (scrap) and values
indicated by symbol W XX 32,288 XX 32,341 XX 34,310
Total XX 285,719 XX 284,358 XX 298,452
TENNESSEE
Clays? metric tons 1,165,736 27,696 1,137,152 26,292 1,060,66 225,776
Sand and gravel (construction)
thousand short tons 6,836 23,343 6,100 21,900 7,619 23,474
Stone:
Crushed do. 52,200 235,000 52,917 252,785 54,600 268,600
Dimension short tons 3,942 567 4,888 437 10,108 2,051
Zinc* metric tons 119,954 159,201 w w w w
Combined value of barite (1988-89), cement, clays
(bentonite [1988], common [1989], fuller’s earth),
copper, gem stones, lead, lime, phosphate rock,
sand and gravel (industrial), silver, and values
indicated by symbol W XX 139,842 XX 336,993 XX 342,659
Total XX 585,649 XX 638,407 XX 662,560
TEXAS
Cement:
Masonry thousand short tons 136 10,800 133 10,735 142 10,106
Portland do. 7,000 292,256 7,200 286,236 7,678 296,680
Clays? metric tons 2,714,451 17,468 2,276,629 15,962 2,162,095 14,652
Gem stones NA 340 NA w NA w
Gypsum (crude) thousand short tons 1,943 15,790 1,993 17,044 1,868 10,166
Lime do. 1,192 55,935 1,304 60,829 1,337 76,181
Salt do. 7,802 62,925 7,856 69,934 8,212 75,149
Sand and gravel:
Construction do. 50,370 171,167 43,900 155,800 46,083 158,080
See footnotes at end of table.

SURVEY METHODS AND STATISTICAL SUMMARY OF NONFUEL MINERALS—1990

23



NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

TABLE 5—Continued

1988 1989 1990
Mineral
Quantity (mzle::ds) Quantity (ml’i‘iidg Quantity (mzligzds)
TEXAS—Continued
Sand and gravel—Continued
Industrial thousand short tons 1,631 $26,645 1,661 $29,107 1,849 $40,380
Stone:
Crushed do. 82,000 271,300 76,823 252,982 81,800 285,700
Dimension short tons 66,354 8,310 81,268 12,449 84,500 12,600
Sulfur (Frasch) thousand metric tons 2,622 w 2,446 w 2,340 w
Talc and pyrophyllite metric tons 236,729 4,466 241,777 4,564 227,138 4,844
Combined value of clays (ball clay, [1988-89],
bentonite [1990], fuller’s earth [1990], kaolin),
helium (crude and Grade-A), iron ore, magnesium
compounds, magnesium metal, sodium sulfate
(natural), and values indicated by symbol W XX 531,416 XX 546,812 XX 472,187
Total XX 1,468,818 XX 1,462,454 XX 1,457,225
UTAH
Beryllium concentrates metric tons 5,308 6 4,592 5 4,548 5
Cement (portland) thousand short tons 772 39,664 w w w w
Clays metric tons 308,585 2,469 321,949 2,633 271,795 21,774
Gem stones NA 370 NA 659 NA 713
Lime thousand short tons 365 17,252 373 17,974 354 18,878
Salt do. 1,006 35,294 1,183 40,421 1,171 50,436
Sand and gravel:
Construction do. 17,843 49,796 14,300 41,500 13,601 44,881
Industrial do. 3 60 3 60 2 42
Silver? metric tons w w w \' 147 22,750
Stone:
Crushed thousand short tons 7,300 20,600 4,683 19,176 4,600 20,200
Dimension short tons 2,004 93 — — — —
Combined value of cement (masonry), clays (bento-
nite, 1990), copper, fluorspar, gold, gypsum (crude),
iron ore, magnesium copmpounds, magnesium
metal, mercury, molybdenum, phosphate rock,
potash, silver, sodium sulfate (natural), vanadium,
and values indicated by symbol W XX 849,243 XX 1,168,065 XX 1,174,331
Total XX 1,014,847 XX 1,290,493 XX 1,334,010
VERMONT
Gem stones NA 10 NA 10 NA 10
Sand and gravel (construction) thousand short tons 6,047 17,478 6,900 20,400 3,675 11,948
Stone:
Crushed do. 22,000 218,000 3,119 28,110 3,700 35,000
Dimension short tons 105,000 30,500 100,698 31,413 99,243 28,950
Combined value of other industrial minerals XX 9,667 XX 8,969 XX 6,046
Total XX 75,655 XX 88,902 XX 81,954
VIRGINIA
Clays? metric tons 1,010,114 6,614 1,001,394 6,302 882,383 3,741
Gem stones NA 20 NA 27 NA 34
Lime thousand short tons 741 33,875 821 38,353 846 39,784
Sand and gravel (construction) do. 12,551 42,573 €12,900 49,700 13,096 48,950
Stone:
Crushed do. 66,000 326,700 64,061 328,050 59,400 320,000
Dimension short tons 10,000 2,900 w w w w

See footnotes at end of table.
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TABLE 5—Continued

NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Hinera Quantity (thc?llleal;eds) Quantity (ﬂlZl?:l:lds) Quantity (chlﬂ];ds)
VIRGINIA—Continued
Combined value of aplite, cement, clays (fuller’s
earth), gypsum (crude), iron oxide pigments (crude),
kyanite, sand and gravel (industrial), talc and
pyrophyllite, vermiculite, and values indicated by
symbol W XX $81,830 XX '$86,669 XX $94,766
Total XX 494,512 XX 509,101 XX 507,275
WASHINGTON
Cement (portland) thousand short tons 979 48,233 w w w w
Clays metric tons 376,924 2,235 - 233,267 1,591 158,257 1,357
Gem stones NA 200 NA 208 NA 281
Gold® kilograms w w w w 9,620 119,671
Peat thousand short tons 5 142 w w w w
Sand and gravel (construction) do. 31,170 94,402 37,800 €124,700 40,251 133,067
Stone:
Crushed do. 13,900 48,700 13,259 55,624 12,700 41,900
Dimension short tons 697 60 w w "% w
Combined value of calcium chloride (natural, 1988),
cement (masonry), diatomite, gypsum (crude), lime,
magnesium metal, olivine, sand and gravel (indus-
trial), silver, and values indicated by symbol W XX 265,362 XX 298,756 XX 176,953
Total XX 459,334 XX 480,879 XX 473,229
WEST VIRGINIA
Clays metric tons 239,473 586 251,385 553 164,257 384
Gem stones NA 1 NA 1 NA 1
Sand and gravel (construction)
thousand short tons 1,653 6,099 2,300 6,700 3,208 €14,950
Stone (crushed) do. 11,600 47,600 310,904 342,538 312,000 345,200
Combined value of cement, lime, peat (1988, 1990),
salt, sand and gravel (industrial), and stone (crushed
granite, 1989-90) XX 73,169 XX 75,706 XX 75,803
- Total XX 127,455 XX 125,498 XX 136,338
WISCONSIN
Gem stones NA 15 NA w NA w
Lime thousand short tons 452 23,986 437 18,129 461 24,608
Peat do. 11 270 13 309 12 256
Sand and gravel:
Construction do. 25,048 60,080 21,700 56,400 29,572 73,750
Industrial do. 1,351 15,458 1,514 22,399 w w
Stone: .
Crushed do. 228,500 208,300 26,520 83,664 26,600 91,000
Dimension short tons 49,900 6,200 35,587 4,376 31,316 3,811
Combined value of other industrial minerals and value
indicated by symbol W XX 564 XX ® XX 18,622
Total XX 204,873 XX 8185,277 XX 212,047
WYOMING
Clays? metric tons 2,138,796 72,174 2,166,497 74,697 2,523,573 76,082
Gem stones NA 150 NA 157 NA 151
Lime thousand short tons 26 1,640 w w w w
Sand and gravel (construction) do. 3,413 11,351 4,500 15,400 4,329 14,446
Stone (crushed) do. 2,500 11,400 2,990 12,120 2,200 14,000
See footnotes at end of table.
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TABLE 5—Continued
NONFUEL MINERAL PRODUCTION! IN THE UNITED STATES, BY STATE

1988 1989 1990
Mineral . Value . Value . Value
uanti uantif uanti
Q ty (thousands) Q ty (thousands) Q ty (thousands)
WYOMING—Continued
Combined value of cement, clays (common), gypsum
(crude), helium (Grade-A), soda ash, and values
indicated by symbol W XX $613,097 XX $724,987 XX $806,169
Total XX 709,812 XX 827,361 XX 910,848
UNDISTRIBUTED
Delaware, Hawaii, Hew Hampshire, Rhode Island, )
Wisconsin (1989), and undistributed (1989) XX 7,812 XX 9,043 XX 5,938
©Esti d. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data, value included with “Combined value” figure. XX Not applicable.
1Production as d by mine ship sales, or marketable production (includi ption by producers).
2Excludes certain clays; kind and value included with “Combined value” figure.
3Excludes certain stones; kind and value included with “Combined value” figure.
“4Recoverable content of ores, etc.
5Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles.
6Beginning with 1989 data reported in B,O,, 1988 data converted.
TLess than 1/2 unit.
8Partial total, excludes values that must be led to avoid disclosi pany proprietary data. Values excluded from partial total included with “Undistributed States.”
9Value excluded to avoid disclosing company proprietary data.
19Excludes salt in brines; value included with “Combined value” figure.
!1Palladium metal sep d from plati group metals in 1990. 1988-89 data revised.
12patj metal sep d from plati group metals in 1990. 1988-89 data revised.
13Excludes traprock.
TABLE 6

NONFUEL MINERAL PRODUCTION! IN THE ISLANDS ADMINISTERED BY THE UNITED STATES

1988 1989 1990
Minere! Quantity (ovsandsy Rty (bowsands)  Quantty (tonsinds)
American Samoa: Stone (crushed)
thousand short tons — — 48 $476 — —
Guam: Stone (crushed) do. — — 1,063 11,133 — —
Virgin Islands: Stone (crushed) do. — — 312 3,159 — —
Total XX — XX 14,768 XX —
XX Not applicable.
IProduction as d by mine shi sales, or marketable production (including ption by producers)
TABLE 7
NONFUEL MINERAL! PRODUCTION IN THE COMMONWEALTH OF PUERTO RICO
1988 1989 1990
Minera! Quantity (m;]l?sl:zds) Quantity (mgxfsl;l:ds) Quantity (thcxglalfds)
Cement (portland) thousand short tons 1,397 $113,966 1,374 $112,318 1,486 $122,027
Clays metric tons 148,218 365 136,873 311 w w
Lime thousand short tons 25 3,802 26 3,800 29 3,483
Salt do. 40 900 — — — —
Sand and gravel (industrial) do. 31 624 30 600 55 825
Stone (crushed) do. 9,350 47,400 8,389 46,648 NA NA
Total? XX 167,057 XX 163,677 XX 126,335
cEstimated. NA Not available. W Withheld to avoid disclosing company proprietary data; not included in “Total.” XX Not applicable.
IProduction as d by mine shi sales, or marketable production (including ption by prod ).

2Total does not include value of item withheld.
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TABLE 8

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

1989 1990
Miner Quantity (th(‘)/uasl::ds) Quantity (th;{lzl::ds)
METALS
Aluminum:
Aluminum sulfate metric tons 941 $1,208 6,807 $1,299
Castings and forgings do. 20,482 128,974 7,003 67,981
Metals and alloys, crude do. 593,103 1,260,475 679,803 1,160,509
Plates, sheets, bars, etc. do. 446,233 1,379,982 437,662 1,406,498
Scrap do. 575,419 769,380 537,298 719,017
Other aluminum compounds (fluorides and chlorides)
' do. 34,315 23,993 13,915 18,129
Antimony: ;
Metal, alloys, crude, waste and scrap do. 293 694 588 1,143
Oxide do. 2,229 6,106 8,605 13,962
Bauxite (dried and calcined) thousand metric tons 44 9,830 74 12,644
Beryllium, alloys, waste and scrap kilograms 34,261 3,847 45,227 4,831
Bismuth metal, alloys, waste, and scrap do. 122,171 540 121,677 878
Cadmium metal, alloys, dross, flue dust, etc. metric tons 369 857 385 1,174
Chromium (gross weight):
Chemicals metric tons 23,303 23,626 22,500 26,449
Chromite ore and concentrate do. 40,445 5,014 6,321 1,488
Metal and alloys:
Chromium metal do. 196 4,097 338 3,447
Chromium ferroalloys do. 9,464 11,037 9,118 10,537
Pigments do. 2,264 7,654 2,643 9,252
Cobalt: )
Cobalt ores and concentrates (gross weight) do. 28 253 49 416
Metal (unwrought cobalt, powders, matte, waste
and scrap (estimated cobalt content) do. 355 9,452 543 8,880
Oxides and hydroxides (estimated cobalt content) do. 603 6,073 922 6,776
Salts and compounds (estimated cobalt content) do. 101 1,724 542 2,477
Wrought cobalt and cobalt articles (gross weight) do. 171 7,033 481 12,300
Columbium metal, compounds, and alloys (gross
weight) thousand pounds NA NA NA NA
Copper:
Blister and anodes metric tons 5,475 14,664 6,422 14,701
Matte, ash, and precipitates (copper content) do. 14,945 35,363 31,709 40,977
Ore and concentrate (copper content) do. 266,831 539,325 258,235 401,785
Refined copper do. 130,189 303,013 211,164 554,833
Scrap:
Alloy do. 212,522 314,521 184,766 292,723
Unalloyed scrap only do. 154,935 244,195 139,624 227,418
Semimanufactures, copper and copper alloy do. 70,984 270,587 68,519 278,528
Ferroalloys not elsewhere listed:
Ferrophosphorous do. 22,587 3,511 5,981 2,344
Ferroalloys, n.e.c. do. 6,026 9,068 3,893 5,229
Gold:
Bullion, refined kilograms 123,599 1,490,151 140,923 1,719,470
Dore and precipitates do. 42,935 242,690 88,203 413,980
Ores and concentrates do. 16 165 328 3,721
Wastes and scrap do. 44,541 542,150 66,943 729,150
See footnotes at end of table.
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TABLE 8—Continued

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

1989" 1990
Minerel Quantity (th(\;fsl:r?ds) Quantity (ﬂl(:{;l;:ds)
METALS—Continued
Iron ore (gross weight):
Coarse ores thousand metric tons — — 6 $213
Concentrates do. 353 $13,887 11 333
Fine ores do. 1145 1559 10 346
Pellets do. 4,852 177,980 3,018 116,845
Roasted pyrites do. 1 117 19 840
Other do. 14 252 136 5,498
Iron chemicals (gross weight):
Chlorides metric tons 172 202 1,781 1,218
Sulfates do. — — — —
Iron and steel:
Iron and steel products (major):
Fabricated steel products thousand short tons 520 400,588 698 420,000
Steel mill products do. 4,578 2,063,103 4,303 ©2,800,000
Other steel products do. 120 117,995 131 55,000
Tron and steel scrap: Ferrous scrap used rails for rerolling
and other uses, and ships, boats, and other vessels for
scrapping thousand short tons 12,477 1,785,403 12,842 1,653,445
Pig iron short tons 11,747 1,334 15,933 1,618
Lead:
Ash and residues (lead content) metric tons 9,960 5,612 12,765 8,096
Blocks, pigs, anodes, etc. (lead content) do. 28,512 30,091 57,226 59,080
Ore and concentrate (lead content) do. 57,038 23,516 56,600 33,369
Scrap (gross weight) do. 59,909 26,165 75,507 33,934
Wrought and alloy do. 5,365 14,113 6,759 19,923
Magnesium, metal and alloys, scrap, semimanufactured
forms, n.e.c. (gross weight) do. 56,631 170,374 51,834 164,413
Manganese:
Ferromanganese (all grades) short tons 9,014 7,310 8,302 6,565
Metal (includes alloys, waste, and scrap) do. 5,667 10,632 6,773 14,043
Ore and concentrates do. 57,191 5,014 77,101 9,297
Silicomanganese do. 5,858 4,068 1,974 1,666
Mercury metal metric tons 221 1,874 NA NA
Molybdenum:
Ferromolybdenum (gross weight) do. 75 615 300 2,372
Molybdates, all (gross weight) do. 295 2,338 680 3,963
Ore and concentrates (molybdenum content) do. 51,231 272,336 41,380 169,888
Powder (gross weight) do. 634 3,846 292 4,565
Unwrought (gross weight) do. 253 3,215 180 2,453
Wire (gross weight) do. 340 10,867 338 12,863
Wrought (gross weight) do. 336 8,219 190 7,595
Nickel:
Compound catalysts and waste and scrap short tons 14,205 80,614 17,828 89,476
Primary (cathodes, pellets, briquets [unwrought],
electroplating, ferronickel, powder, and flakes) do. 2,302 XX 3,642 XX
Stainless steel scrap (nickel content) do. 21,871 320,683 19,260 212,368
Wrought (bars, rods, profiles, wire, sheets, strips,
foil, tubes, and pipes) do. 592 11,951 457 5,047

See footnotes at end of table.
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TABLE 8-—Continued

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

1989* 1990
Minera! Quantity (th(\)]uasl:rfds) Quantity (thx;l:;ds)
METALS—Continued
Platinum-group metals: .
Iridium, ruthenium, and osmium kilograms 507 $4,232 782 $4,409
Platinum . do. 8,414 135,469 7,510 113,329
Palladium do. 13,005 72,849 10,887 49,576
Rhodium do. © 1,156 28,519 969 45,050
Waste and scrap do. 15,046 157,040 34,487 201,538
Rare-earth metals:
Cerium compounds do. 1,432,672 7,026 1,729,771 9,983
Rare-earth metals, including scandium and yttrium  do. 424,837 4,801 201,122 1,250
Thorium ore and concentrates metric tons 2,000 30 — —
Selenium do. 372,126 3,429 194,608 1,458
Silicon:
Ferrosilicon do. 49,054 40,883 50,079 43,993
Silicon metal do. 5,045 84,074 8,980 92,229
Silver:
Bullion, refined kilograms 430,110 77,812 735,993 119,892
Doré and precipitates do. 78,664 15,478 13,184 2,353
Ores and concentrates do. 607 166 21,861 3,994
Waste and scrap do. 770,788 145,340 1,077,421 159,194
Tantalum:
Unwrought (waste and scrap, powders, alloys,
and metal) do. 389 25,962 406 29,200
Wrought do. 180 21,715 132 20,068
Tin:
Ingots, pigs, and bars metric tons 904 8,915 658 3,344
Tinplate and terneplate do. 178,884 101,279 145,396 78,687
Tin scrap and other tin bearing material, except tinplate
scrap, (includes bars, rods, profiles, wire, powders,
flakes, tubes, and pipes thousand pounds 100,703 54,135 106,288 55,913
Titanium:
Ore and concentrates do. 19,832 5,900 18,765 7,398
Other unwrought (billet, blooms and sheet bars, ingots,
etc.) do. 3,875 63,772 5,472 69,235
Pigments and oxides do. 212,197 437,645 202,288 434,560
Scrap do. 5,474 22,909 5,487 22,443
Sponge do. 136 910 331 2,073
Wrought (bars, rods, etc.) do. 3,857 110,511 4,526 148,290
Tungsten (tungsten content):
Ammonium paratungstate do. 178 1,503 356 2,456
Carbide powder do. 1,360 27,209 1,074 21,946
Metal and alloy do. 762 15,554 988 18,587
Miscellaneous tungsten-bearing materials (wire, crude
form, waste and scrap, ferrotungsten, ferrosilicon
tungsten, and compounds do. 896 36,367 795 36,683
Ore and concentrate do. 203 - 1,539 139 765
Vanadium:
Ferrovanadium kilograms 493,055 5,299 334,272 5,480
Other compounds do. 1,550,381 4,262 976,481 6,024
Pentoxide, anhydride do. 3,741,234 35,204 1,461,453 10,142

See footnotes at end of table.
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TABLE 8—Continued

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

1989* 1990
i Quantity (thousands) Quantity (thoustod)
METALS—Continued
Zinc:
Blocks, pigs, anodes, etc. metric tons 7,955 $14,433 5,804 $11,304
Dust and flakes do. 8,137 13,861 8,701 17,039
Ore and concentrate do. 78,877 64,224 220,446 188,686
Waste and scrap (zinc content) do. 108,086 75,947 109,316 85,749
Wrought zinc and zinc alloys do. 19,168 18,488 15,612 18,541
Zinc oxide do. 12,286 17,872 7,141 10,032
Zirconium:
Ore and concentrates do. 48,071 31,134 30,195 21,101
Unwrought waste and scrap do. 232 5,974 188 3,057
INDUSTRIAL MINERALS
Abrasives (includes reexports):
Diamond grinding wheels thousand wheels 770 10,195 777 14,069
Abrasives (includes reexports)—Continued
Industrial diamond, natural or synthetic:
Powder or dust thousand carats 78,235 124,180 71,041 109,500
Other do. 2,755 33,248 1,698 20,120
Other natural and artificial metallic abrasives and products XX 126,810 XX 151,784
Asbestos:
Exports (includes reexports):
Products NA 153,081 NA 120,328
Unmanufactured metric tons 27,004 7,690 27,965 7,964
Barite: Natural barium sulfate do. 9,709 1,622 9,227 1,675
Boron:
Boric acid thousand metric tons 42 32,613 39 31,679
Sodium borates do. 646 361,000 585 208,433
Bromine:
Compounds (contained bromine) thousand kilograms 28,998 24,093 14,443 18,166
Elemental do. 3,557 3,165 2,932 4,008
Calcium chloride metric tons 20,316 5,695 23,300 6,615
Cement: Hydraulic and clinker thousand short tons 512 25,561 554 38,306
Clays:
Bentonite thousand metric tons 671 52,946 699 57,112
Kaolin and china clay do. 2,337 370,919 2,826 427,890
Other do. 748 126,478 566 98,237
Diatomite metric tons 137 41,290 144 42,327
Feldspar, leucite, nepheline syenite do. 9,329 829 24,795 2,167
Fluorspar do. 5,134 694 14,921 1,891
Gem stones (including reexports):
Diamonds thousand carats 1,050 1,243,700 1,004 1,899
Pearls NA 7,300 NA 900
Other NA 222,200 NA 41,106
Graphite, natural and artificial® metric tons 48,729 33,387 44,622 41,106
Gypsum:
Boards thousand short tons 97 25,140 69 30,959
Crude do. 108 2,286 129 5,056
Plasters do. 106 15,914 94 18,381
Other do. NA 16,972 30,056 84,452

See footnotes at end of table.
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TABLE 8—Continued

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

1989* 1990
Minera! Quantity (mxle::ds) Quantity (th(:;il:neds)
INDUSTRIAL MINERALS—Continued
Helium (Grade-A) million cubic feet 796 $33,830 892 $33,450
Iron oxide pigments: '
Pigment grade metric tons 9,966 15,700 9,510 18,533
Other grade do. 34,631 54,567 198,631 110,732
Lime short tons 32,241 3,893 44,287 4,755
Lithium compounds:
Lithium carbonate kilograms 9,045,732 28,214 9,312,903 30,160
Lithium hydroxide do. 4,691,991 17,914 3,147,248 12,953
Lithium metal do. 141,225 NA 111,737 NA
Magnesium compounds:
Calcined dolomite metric tons 39,639 10,683 10,379 2,213
Caustic-calcined magnesia do. 4375 2,263 2,313 1,406
Compounds, includes magnesium hydroxide, magnesium
peroxide, magnesium chloride, and magnesium
sulfate metric tons 14,851 6,100 14,162 14,165
Dead-burned and fused magnesia do. 22,525 10,685 58,610 19,709
Magnesite, natural do. 10,380 8,299 8,009 8,060
Other magnesia do. 15,843 9,213 37,747 16,108
Mica:
Crude and rifted do. 1,082 476 572 427
Powder do. 1,230 1,634 4319 2,050
Waste do. 202 235 156 491
Worked do. 415 7,227 612 7,567
Nitrogen compounds (major):
Fertilizer materials thousand short tons 13,569 NA 13,032 NA
Industrial chemicals do. 192 150,813 89 126,658
Phosphate rock (ground and unground)
thousand metric tons 8,323 288,990 6,959 254,104
Phosphatic fertilizers:
Diammonium and monoammonium phosphates
thousand metric tons 9,102 1,608,264 8,493 1,414,219
Elemental phosphorus metric tons 19,934 28,294 17,916 29,620
Phosphoric acid thousand metric tons 703 124,074 555 95,881
Superphosphates do. 534 151,861 747 100,630
Potash:
Potassium chloride metric tons 496,575 NA 445810 NA
Potassium sulfate, all grades do. 448,880 NA 561914 NA
Quartz crystal:
Cultured thousand kilograms 57 2,600 39 1,745
Natural do. NA NA NA NA
Salt, crude and refined thousand short tons 1,567 20,211 2,498 32,944
Sand and gravel:
Construction:
Gravel do. 852 7,703 NA NA
Sand do. 273 5,888 468 11,880
Industrial sand and gravel do. 2,060 78,308 1,155 83,826
Sodium compounds:
Soda ash thousand metric tons 2,648 365,469 2,392 346,693
See footnotes at end of table. .
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TABLE 8—Continued

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

1989° 1990
Minera! Quantity (m;;asl:gds) Quantity (m;:lzl:rfds)
INDUSTRIAL MINERALS—Coptipued
Sodium compounds—Continued R
Sodium sulfate thousand metric tons 62 $6,241 62 $6,704
Stone:
Crushed thousand short tons 3,900 23,345 5,100 41,400
Dimension NA 34,610 NA 42,668
Strontium compounds metric tons 3,200 NA " 1,300 NA
Sulfur, elemental thousand metric tons 1,024 107,126 972 109,327
Talc, crude and ground ) do. 319 28,949 238 32,909
Total® XX 21,558,000 XX 20,868,000
"Revised. NA Not available. XX Not applicabl
IEither quantity or value data are incorrect. The U.S. Bureau of Mines and Bureau of the Census were unable to verify the correct data at time of publication.
2Artificial graphite includes a large of materials made from petroleum coke.
3Data may not add to totals shown b of independ: di

TABLE 9
U.S. IMPORTS FOR CONSUMPTION OF PRINCIPAL MINERALS AND PRODUCTS, EXCLUDING MINERAL FUELS

1989* 1990
Mineral . Value . Value
Quantity (thousands) Quantity (thousands)
METALS
Aluminum: _
Aluminum oxide (alumina) thousand metric tons 4311 $1,228,123 4,070 $1,268,973
Metals and alloys, crude metric tons 923,030 1,898,132 959,615 1,596,886
Plates, sheets, bars, etc. do. 340,382 950,902 340,334 340,334
Scrap do. 206,610 309,122 214,196 259,674
Antimony:
Antimony metal do. 10,621 21,143 13,940 23,380
Antimony oxides do. 12,041 19,770 14,472 19,574
Ore and concentrate (antimony content) do. 4,550 8,462 3,454 4,835
Arsenic:
Acid do. 48 67 21 31
Arsenic trioxide do. 28,348 13,526 26,256 12,570
Metallic do. 928 2,150 796 4,091
Sulfides do. 2 19 — —
Bauxite:
Calcined thousand metric tons 531 34,677 558 35,564
Crude and dried do. 10,893 NA 12,142 NA
Beryllium ore metric tons 601 655 342 418
Bismuth, metals and alloys (gross weight) kilograms 1,880,321 21,586 1,611,862 11,747
Cadmium metal metric tons 2,787 30,161 1,741 11,904
Chromium (gross weight):
Chemicals do. 12,895 23,677 10,130 24,136
Chromite ore and concentrate do. 525,044 43,949 305,507 22,150
Metals and alloys:
Chromium ferroalloys do. 343,732 330,427 415,893 246,439
Chromium metal do. 4,202 27,590 6,664 43,161
Pigments and preparation based chromiuum do. 5,963 13,355 5,652 13,708

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

1989" 1990
Minera! Quantity (th(‘)luaizjds) Quantity (m;:l:lal:ds)
METALS—Continued
Cobalt:
Metal (estimated cobalt content) metric tons 5,444 $91,960 6,027 $106,902
Other forms (estimated cobalt) do. 75 1,426 547 3,227
Oxide and hydroxides (estimated cobalt content) do. 273 6,598 351 8,539
Unwrought cobalt alloys (gross weight) do. 90 3,301 65 2,398
Wrought cobalt and cobalt articles (gross weight) do. 84 3,627 48 3,729
Other cobalt: matte, waste, and scrap (gross weight) do. 364 5,054 250 1,806
Columbium:
Ferrocolumbium thousand pounds 8,178 28,657 6,435 24,685
Mineral concentrates do. 4910 8,060 4,964 7,898
Oxide do. 1,454 9,470 2,145 15,348
Wrought and unwrought do. 26 514 5 150
Copper (copper content):
Blister and anode do. 77,218 242,106 44278 125,238
Matte, ash, and precipitates do. 2,721 6,571 7,961 19,802
Ore and concentrate metric tons 46,516 51,311 91,493 131,038
Refined copper do. 303,803 865,684 261,672 674,774
Semimanufactures, copper and copper alloy do. 100,254 398,605 NA NA
Scrap:
Alloy do. 79,320 151,265 98,710 192,777
Scrap—Continued
Unalloyed scrap only metric tons 31,577 87,919 25,904 80,976
Ferroalloys not elsewhere listed, including
spiegeleisen do. 2,339 7,737 2,404 8,351
Gallium kilograms 15,284 5,665 9,894 3,250
Germanium do. 40,105 23,789 49,769 27,968
Gold:
Bullion, refined do. 96,967 1,198,734 64,755 795,007
Dore and precipitates do. 13,159 157,952 4,245 50,635
Ore and concentrates do. 2,426 7,103 5,346 8,355
Wastes and scrap do. 39,952 115,685 23,173 206,975
Hafnium: Waste and scrap metric tons 4 976 9 1,662
Indium kilograms 26,813 8,944 30,158 6,555
Iron ore (gross weight):
Coarse ores thousand metric tons 662 15,566 545 14,445
Concentrates do. 371 7,760 294 7,733
Fine ores do. 11,629 297,913 7,338 181,696
Other do. 1,186 23,251 2 179
Pellets do. 5,628 175,728 9,875 355,470
Roasted iron pyrites do. ©o121 2,045 O 2
Iron chemicals (gross weight):
Chlorides metric tons 1,116 494 2,447 731
Sulfates do. 7,554 1,429 19,427 2,888
Iron and steel:
Direct-reduced iron short tons 188,038 22,621 367,782 40,974
Iron and steel products (major):
Steel mill products thousand short tons 17,321 7,590,841 17,162 8,300,000
Fabricated steel products do. 2,378 2,884,328 2,232 1,450,000
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

1989° 1990
et Quantity (tousands) Quantity (thousands)
METALS—Continued
Iron and steel—Continued
Iron and steel products (major)—Continued
Iron products thousand short tons 264 $173,910 229 $92,000
Pig iron short tons 488,175 73,184 382,737 60,069
Scrap, including tinplate and terneplate
thousand short tons 1,120 149,109 1,443 171,510
Lead:
Ash and residue (lead content) metric tons 677 286 281 102
Blocks, pigs, anodes, etc. (lead content) do. 121,463 84,401 93,351 76,031
Miscellaneous products (lead content) do. 852 11,908 515 6,782
Ore and concentrates (lead content) do. 2,939 1,123 7,790 3,456
Pigments and compounds do. 20,770 27,030 22,165 30,530
Scrap do. — —_ —_ —
Wrought and alloys do. 6,068 9,076 6,722 9,945
Magnesium metal and alloys, scrap, semimanufactured
forms, n.e.c. (magnesium content) do. 12,289 37,859 26,755 80,308
Manganese:
Chemicals (manganese dioxide, potassium
permanganate) short tons 8,899 10,448 9,806 12,453
Ferromanganese (all grades) do. 370,483 246,540 328,352 234,329
Ferrosilicon-manganese . do. 166,484 151,241 162,612 117,847
Metal do. 16,147 22,283 14,279 19,741
Ore and concentrates (contained manganese) do. 298,485 43,794 164,180 40,054
Mercury: Metal, waste and scrap metric tons 131 1,247 15 231
Molybdenum: '
Ferromolybdenum do. 772 9,062 871 6,990
Molybdates, all do. 27 375 2 13
Ore and concentrates (molybdenum content) do. 238 1,791 733 2,874
Powder do. 198 2,077 71 1,771
Unwrought do. 46 2,391 39 2,147
Wire do. 8 553 3 249
Wrought do. 50 3,311 61 4,217
Other do. 3 637 2 720
Nickel:
Primary; (cathodes, pellets, briquets and shot [unwrought],
ferronickel, powder, flakes, oxide and oxide sinter,
salts, and other [including slurry], nickel content)
short tons 130,725 378,936 144,530 1,177,611
Waste and scrap do. 5,666 78,089 4,379 46,764
Wrought; (bars, rods, profiles, wire, sheets, strips,
foil, tubes and pipes, [nickel content]) do. 911 16,511 1,140 15,495
Platinum-group metals:
Iridium kilograms 688 6,565 603 6,063
Palladium do. 51,135 263,790 51,992 210,438
Platinum do. 49,238 801,728 52,277 779,507
Ores do. 12 83 109 671
Osmium do. 58 605 75 678
Rhodium do. 7,105 270,466 13,098 869,869
Ruthenium do. 2,883 7,512 2,586 6,133
Waste and scrap do. 2,159 30,944 4,614 32,471

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

1989* 1990
Minera Quantity <mﬁ§§as) Quantity (ﬂ::u?gds)
METALS—Continued
Rare-earth metals:
Monazite metric tons 774 $530 850 $686
Rare-earth metals, (including scandium and yttrium) |
kilograms 294,236 4,181 198,840 3050 ¢
Cerium compounds : do. 250,806 1,940 359,230 2041 |
Rare-earth oxides, (excluding cerium oxide) do. 501,898 6,986 150,728 8,018
Other rare-earth metals do. 1,402,448 8,086 1,362,951 12,813
Other mixtures of rare-earth oxides or other rare-earth
chlorides do. 7,390,689 30,709 498,964 37325
Ferrocerium and other pyrophoric alloys ) do. 244,271 1,690 NA NA
Rhenium:
Metal including scrap do. 3,785 4,197 6,068 6.864
Ammonium perrhenate (rthenium content) do. 948 949 15,353 4531
Selenium and selenium dioxide (selenium content) do. 417,095 8,934 382,860 8,353
Silicon:
Ferrosilicon metric tons 177,895 131,631 238,983 134993
Silicon metal do. 43,196 80,388 66,383 114385
Silver:
Bullion, refined kilograms 3,061,548 578,781 2,697,926 437,380
Dore and precipitates do. 142,739 27,943 48,449 8,741
Ore and concentrates do. 7,013 2,301 90,202 23203
Waste and scrap . do. 90,753 96,254 507,649 36421
Tantalum:
Mineral concentrates thousand pounds 3,850 52,762 2,240 25,589
Unwrought do. 239 11,595 209 9,761
Wrought do. 2 431 7 1,028
Tellurium kilograms 42,871 3,249 34,012 3,928
Thallium do. 1,173 123 450 61
Tin:
Concentrates (tin content) metric tons 216 1,938 — —
Dross, skimmings, residues, scrap, tin alloys, n.s.p.f. do. 10,270 34,695 6,788 35291 |
Metal (unwrought) do. 33,988 288,118 33,810 215863
Tin compounds do. 314 2,720 426 2493 |
Tinfoil, powder, flitters, metallics and |
manufactures, n.s.p.f. do. XX 4,570 XX 2,086 |
Titanium: '
Timenite? do. 797,897 110,611 719,530 112412 |
Other unwrought (ingots, billets, powder, etc.) do. 309 8,336 375 2932
Pigments do. 166,346 277,140 147,592 275,602 ;'
Rutile, natural and synthetic do. 264,895 119,928 274,605 127.664 |
Sponge do. 903 8,181 1,093 10,398 |
Titaniferous iron ore do. 37,922 1,876 28,818 2169
Waste and scrap do. 5,308 41,898 3,037 17550
Wrought do. 1,250 34,085 1,266 35,746
Tungsten (tungsten content):
Ammonium tungstate do. 431 4,560 462 3463
Ferrotungsten do. 360 1,986 493 2,739
Ore and concentrates do. 7,896 45,077 6,420 31,301

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

1989° 1990
el Quantity (thousands) Quantity * (housands
METALS—Continued
Miscellaneous tungsten-bearing materials (waste and
scrap, unwrought, wrought, tungstic acid, potassium
tungstate, sodium tungstate, carbide, and other
compounds) metric tons 3,014 $48,751 2,537 $36,594
Vanadium: )
Ferrovanadium (vanadium content) kilograms 486,705 13,493 244,250/ 3,720
Pentoxide, anhydride (vanadium content) do. 92,079 1,911 82,627 719
Vanadium-bearing materials (slags and dross)
(pentoxide content) do. 4,072,778 18,762 3,321,890 6,702
Vanadium-bearing ash and residues
(pentoxide content) do. 1,432,094 5,035 1,801,071 4,786
Zinc:
Blocks, pigs, slabs metric tons 711,554 1,183,523 631,742 991,562
Dross, ashes, and fume (zinc content) do. 9,031 7,856 6,411 5,942
Dust, powder, flakes do. 7,253 15,123 8,834 17,724
Ore and concentrates (zinc content) do. 40,974 23,047 46,684 17,970
Pigments and compounds do. 71,825 105,089 61,107 83,449
Sheets, plates, strips, and other forms do. 3,066 5,436 929 1,641
Waste and scrap do. 9,367 6,674 31,720 15,101
Zirconium:
Ore and concentrates do. 73,129 33,917 26,783 12,407
Unwrought waste and scrap do. 259 2,209 128 880
INDUSTRIAL MINERALS
Abrasives:
Diamond, natural and synthetic thousand carats 70,342 105,295 96,483 137,607
Other XX 313,789 XX 332,174
Asbestos metric tons 55,306 14,031 41,348 10,773
Barite:
Crude and ground thousand metric tons 1,034 44,679 1,044 46,300
Witherite metric tons 76 30 34 23
Chemicals do. 32,637 24,041 28,429 22,165
Boron (contained boric oxide):
Boric acid thousand metric tons 3 2,197 22 8,120
Colemanite do. 15 4,202 12 3,310
Ulexite do. 27 1,552 29 7,360
Bromine:
Compounds thousand kilograms 30,524 55,599 20,359 84,871
Elemental do. 460 293 756 508
Calcium metal kilograms 679,603 3,210 651,000 3,779
Calcium chloride:
Crude metric tons 119,296 20,856 145,534 21,541
Other do. 8,048 3,817 16,837 6,102
Cement: Hydraulic and clinker thousand short tons 15,741 605,325 13,273 533,047
Clays metric tons 27,794 10,928 29,550 11,988
Cryolite, natural and synthetic do. 8,429 7,647 7,306 6,775
Diatomite thousand short tons 838 294 689 268
Feldspar, crude, ground and crushed or pulverized
metric tons 12,003 873 11,318 723
Fluorspar do. 655,590 79,875 513,921 65,938

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

1989 1990
Minerd Quantity (m;/uasl:;ds) Quantity (m;:xasla]fds)
INDUSTRIAL MINERALS—Continued
Gem stones:
Diamond thousand carats 10,059 $4,358,147 7,528 $3,955,222
Emeralds do. 3,402 207,546 3,720 162,375
Pearls (natural, cultured, and imitation) do. NA 154,173 NA 26,645
Rubies and sapphires do. 6,666 183,344 5,817 180,375
Other precious or semiprecious stones NA 211,339 NA 284,688
Graphite,natural and synthetic metric tons 62,319 33,707 50,213 35,222
Gypsum:
Boards thousand short tons 355 29,355 272 22,786
Crude do. 9,304 59,107 8,726 61,009
Plasters do. 3 2 701 236
Other do. NA 22,280 26,174 110,205
Hydrofluoric acid metric tons 118,902 117,919 101,792 409,384
Iodine (includes crude, potassium iodide, and
resublimed iodine) thousand kilograms 3,326 58,980 3,168 43,553
Iron oxide pigments:
Natural metric tons 4,961 1,354 1,859 991
Synthetic ) do. 31,708 29,186 32,141 35918
Lime:
Hydrated short tons 36,952 2,219 29,920 2,147
Other lime do. 180,704 9,749 8,245 173,197
Lithium:
Carbonate metric tons 3,326 6,629 4,197 8,381
Compounds do. 7,191 7,108 — —
Lithium—Continued
Hydroxide metric tons 23 164 1 20
Metal do. 15 31 — —
Ores do. 31,660 3,049 — —
Salt do. 14 14 — —
Magnesium compounds:
Calcined dolomite do. 21,788 2,871 38,441 3,639
Caustic-calcined magnesia do. 75,584 13,657 83,885 13,957
Compounds, includes magnesium hydroxide,
magnesium peroxide, magnesium chloride, and
magnesium sulfate do. 29,002 6,942 33,046 9,238
Dead-burned and fused magnesia do. 202,790 38,555 155,010 32,858
Natural magnesite do. 8,372 1,354 1,957 722
Other magnesia do. 5,874 9,194 5,037 8,573
Mica:
Crude and rifted do. 4,612 2,740 5,444 2915
Powder do. 8,902 4,971 9,142 5,133
Waste do. 1,189 542 205 123
Worked do. 1,129 6,711 1,085 7,431
Nepheline syenite, crude, ground, crushed, etc.  short tons 303,000 12,273 276,000 12,200
Nitrogen compounds (major):
Fertilizer materials thousand short tons 8,325 920,785 7,719 847,304
Industrial chemicals do. 138 108,392 71 65,852
Peat moss (poultry and fertilizer grade) short tons 529,706 69,931 598,802 87,533
Phosphate rock and phosphate materials
thousand metric tons 814 80,284 477 46,365
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

1989" 1990
Minere! Quantity (th(‘)luasl:;ds) Quantity (th;{lzl;:ds)
- INDUSTRIAL MINERALS—Continued
Potash (includes potassium chloride, postassium sulfate,
potassium nitrate, and potassium sodium nitrate)
metric tons 5,618,300 $501,300 6,951,700 $545,700
Pumice:
Crude or unmanufactured do. 273,464 12,483 266,604 7,858
Wholly or partially manufactured do. 23,691 3,649 13,704 2,021
Salt crude and refined thousand short tons 6,084 74,474 6,580 88,419
Sand and gravel:
Industrial sand and gravel do. 35 2,057 73 3,148
Other sand and gravel do. 427 6,618 1,742 22,912
Sodium compounds:
Soda ash do. 128,790 17,396 145,534 20,495
Sodium sulfate do. 173 13,900 162 13,155
Stone:
Calcium carbonate fines do. 4 1,234 3 864
Crushed and chips do. 4,352 35,631 4,969 34,442
- Dimension NA 525,052 NA 523,891
Strontium:
Celestite (strontium sulfate) metric tons 25,640 1,956 48,724 4,189
Compounds and metal do. 19,112 11,068 20,162 12,982
Sulfur, elemental thousand metric tons 2,260 209,465 2,571 206,450
Talc, unmanufactured thousand short tons 77,716 12,128 65,099 11,056
Total® XX 35,537,000 XX 33,389,000
Revised. NA Not ble. XX Not applicabl
'Less than 1/2 unit.
ZIncludes titanium slag averaging about 70% TiO,. For details, see “Titanium” chapter.
3Data may not add to totals shown b of independ! ding.
TABLE 10

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

1989 1990°
Mineral World US. U.S. percent World Us. U.S. percent
. . of world . . of world
production production production production production production
METALS, MINE BASIS

Antimony? metric tons 66,283 w NA 62,004 w NA
Arsenic trioxide? do. 48,562 —_— — 47,632 — —
Bauxite* thousand metric tons 105,695 w NA 112,180 w NA
Beryllium concentrates (gross weight) metric tons 7,532 4,592 61 7,138 54,548 64
Bismuth do. 3,556 w NA 3,200 w NA
Chromite (gross weight) thousand metric tons 13,542 — — 12,846 — —
Cobalt? metric tons 43,030 — — 37,136 — —

Columbium-tantalum concentrate (gross weight)
thousand pounds 73,435 — — 65,448 — —
Copper? thousand metric tons 8,730 1,498 17 8,815 1,587 18
Gold? kilograms 1,999,458 265,541 13 2,049,946 290,202 14
Iron ore (gross weight) thousand metric tons 924,869 59,032 6 920,778 56,408 6
Lead? do. 3,368 420 12 3,367 495 15

See footnotes at end of table.
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COMPARISON OF WORLD AND U.S. PRODUCTION OF SELECTED NONFUEL MINERAL COMMODITIES

TABLE 10—Continued

1989 1990°
Mineral World UsS. U.S. percent World U.S. U.S. percent
production’ production of world production' production of wor_ld
production production
METALS, MINE BASIS—Continued
Manganese ore (gross weight) thousand short tons 27,626 — - 27,192 — —
Mercury metric tons 6,263 w NA 5,785 w NA
Molybdenum? do. 116,799 63,105 54 111,652 61,611 55
Nickel? thousand short tons 1,067 — — 1,029 © ©)
Platinum-group metals? kilograms 283,158 6,280 2 286,704 7,740 3
Silver? metric tons 14,760 2,007 14 15,108 2,170 14
Tin? do. 233,773 w NA 219,333 w NA
Titanium concentrates (gross weight):
Ilmenite thousand metric tons 4,236 W NA 4,051 w NA
Rutile do. 454 w NA 452 w NA
Tungsten? metric tons 42,099 w NA 40,350 w NA
Vanadium? short tons 33,549 w NA 33,868 w NA
Zinc? thousand metric tons 7,191 288 4 7,325 543 7
METALS, SMELTER BASIS
Aluminum (primary) do. 18,020 4,030 22 17,817 4,048 23
Cadmium metric tons 21,075 1,550 7 20,207 1,678 8
Cobalt do. 25,516 — — 25,775 — —
Copper (primary and secondary)’ thousand metric tons 9,510 1,480 16 9,378 1,463 16
Iron, pig thousand short tons 602,790 55,873 9 593,699 54,750 9
Lead, refined (primary and secondary)®  thousand metric tons 5,987 1,288 22 5,942 1,327 22
Magnesium (primary) metric tons 344,043 152,066 44 351,198 139,333 40
Nickel® short tons 958,323 382 ©) 928,465 4,080 ©
Selenium!° kilograms 1,614,716 253,427 16 1,817,747 286,755 16
Steel, raw thousand short tons 862,268 97,943 11 850,982 98,906 12
Tellurium!'® kilograms 64,031 w NA 67,001 w NA
Tin (primary and secondary) metric tons 249,757 11,569 1 249,804 w NA
Zinc (primary and secondary) thousand metric tons 7,203 358 5 7,041 358 5
INDUSTRIAL MINERALS
Asbestos do. 4,243 17 ®) 3,980 w NA
Barite do. 5,577 12290 5 5,577 12439 8
Boron minerals do. 2,926 21114 38 2,906 121,094 38
Bromine metric tons 442,479 12174,600 39 438,000 12177,000 40
Cement, hydraulic thousand short tons 1,248,916 1378,559 6 1,251,112 1378,606 6
Clays:
Bentonite? thousand metric tons 8,987 23112 35 9,472 123 474 37
Fuller’s earth!® do. 3,060 121,882 62 3,471 122 307 66
Kaolin? do. 24,522 128 974 37 25,024 129,762 39
Diamond, natural thousand carats 97,743 — — 99,096 — —
Diatomite thousand metric tons 1,852 617 33 1,821 613 34
Feldspar do. 5,176 655 13 5,023 630 13
Fluorspar do. 5,586 661 5,107 64 1
Graphite, natural metric tons 648,827 ' NA 660,600 — —
Gypsum thousand short tons 109,023 17,624 16 107,671 16,406 15
Iodine, crude metric tons 15,459 1,508 10 17,017 1,973 12
Lime thousand short tons 152,846 121317,178 11 150,151 121317,481 12
Magnesite, crude thousand metric tons 11,343 w NA 10,713 w NA
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

1989 19907
Mineral World US. U.S. percent World US. U.S. percent
. . of world . . of world
production’ production production production’ production production
INDUSTRIAL MINERALS—Continued

Mica (including scrap and ground) metric tons 229,523 119,142 52 214,560 108,845 51
Nitrogen: N content of ammonia thousand short tons 109,142 13,449 12 108,056 13,940 13
Peat do. 217,531 761 ©) 198,489 763 ®
Perlite do. 1,973 12601 30 1,959 12639 33
Phosphate rock (gross weight) thousand metric tons 158,966 48,866 31 154,106 46,343 30
Potash (K,O equivalent) do. 29,210 1,595 5 28,310 1,713 6
Pumice!® do. 10913 424 4 10,964 443 4
Salt thousand short tons 209,949 121338 902 19 202,339 121340,738 20
Sand, industrial (silica) do. 133,973 1229,205 22 133,198 1228,406 21

Sodium compounds, n.e.s. (natural and manufactured):
Soda ash thousand metric tons 31,939 8,995 28 32,429 9,156 28
Sulfate do. 5,009 685 14 4,998 665 13
Strontium'” metric tons 234,189 — — 234,600 — —
Sulfur, all forms thousand metric tons 58,717 11,592 20 57,668 11,560 20
Talc and pyrophyllite do. 8,271 1,253 15 8,251 1,267 15
Vermiculite!° short tons 694,700 12275,000 40 645,933 12230,000 36

Estimated. PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data; not included in world total.

!For those commodities for which U.S. data are withheld to avoid disclosing company proprietary data, the world total excludes U.S. output and the U.S. percent of world production cannot be reported.
2Content of ore and concentrate.

3World total does not include an estimate for China.

4U.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 eqiuivalent basis, but for some countries available
data are insufficient to permit this adjustment.

SShipments.

SLess than 1/2 unit.

Primary and secondary blister and anode copper, including electrowon refined copper that is not included as blister or anode.

8Includes bullion

9Refined nickel plus nickel content of ferronickel, nickel oxide, and other nickel salts.

'World total does not include estimates for output in the U.S.S.R. or China.

Hncludes tin content of alloys made directly from ore.

12Quantity sold or used by producers.

BIncludes Puerto Rico.
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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 nonfuel mineral industry
produced $560.6 million of mineral
commodities in 1990. This was an
increase of $99 million over the 1989
value and a new State record, a record
achieved despite the slowdown in the
national economy. This was the first
year that Alabama’s mineral value
exceeded one-half of 1 billion dollars.
The value of stone and cement, the two
leading mineral commodities in terms of
sales, increased $71 million over that
reported for 1989 and was the primary
reason for the new mineral value record.
The State ranked 21st among the 50
_States in total mineral value and
contributed 1.68% of the total U.S.
mineral value of $33.3 billion.

TRENDS AND
DEVELOPMENTS

The year marked the fifth consecutive
that the value of Alabama’s mineral
production increased. During the past 10
years, value has risen $246 million, from
$314 in 1981 to $560 million in 1990,
and the value of nonfuel mineral
production totaled $4.1 billion.

In 1990, capital investments in new
and/or expanding mineral-related
industries totaled $266.6 million.
Industrial minerals had 3 new and 11
expanding facilities, while cement and
concrete had 6 expanding operations.
Fuel minerals had 7 expansions, and
primary metals had 4 new and 33
expansions.

TABLE 1

The industrial mineral sector included
new or expanding facilities for the mining
or manufacturing of calcium carbonate,
clays, ferroalloys (silicon), limestone,
marble, salt brines, sand and gravel, and
talc.

The Alabama State Docks at Mobile
established a fourth consecutive tonnage
record, and a significant amount of the
materials handled were minerals. The
Bulk Materials Handling Plant
transshipped 1.9 million short tons of
mineral commodities. Iron ore imports,
1.2 million short tons, increased 21% due
to increased demand for raw material by
Gulf States Steel in Gadsden. Other
mineral commodities passing through the
port included copper slag, furnace coke,
gypsum, magnetite, manganese,
petroleum, potash, rutile, and talc.

NONFUEL MINERAL PRODUCTION IN ALABAMA!

1988 1989 1990
et Quantity (mz::::ds) Quantity <me::§as) Quantity (m::sl::ds)
Cement: -

Masonry thousand short tons 273 $16,457 252 $13,852 262 $15,462
Portland do. 3,524 157,214 3,169 130,590 3,585 165,344
Clays® metric tons 2,282,670 16,039 1,878,070 18,537 2,049,776 27,747
Gemstones NA 5 NA w NA w
Lime thousand short tons 1,450 66,576 1,481 70,361 1,526 70,816
Sand and gravel:

Construction do. 11,742 41,417 °10,400 36,500 14,103 50,243

Industrial do. 871 8,507 805 8,092 878 9,075
Stone (crushed) do. 29,700 °140,100 331,737 167,332 **36,100 *3202,400
Combined value of bauxite, clays (bentonite, kaolin 1990), salt,
stone (crushed granite 1989-90, dimension), talc and pyrophyllite,
zircon concentrates, (1988-89), and value indicated by symbol W XX 13,180 XX 15,489 XX 19,552

Total XX 459,495 XX 460,753 XX 560,639
“Esti d. Revised. NA Not W Withheld to avoid disclosing company proprictary data; value included with "Combined value* figure. XX Not applicable.
"Production as d by mine ship sales, or marketable p jon (including ption by producers)
2Exchudes certain clays; kind and value included with "Combined valuc* data.
*Excludes certain stones; kind and value included with *Combined value® data.
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The Bulk Materials plant was equipped
with two ship unloaders with a combined
capacity of 3,000 short tons per hour.
Two parallel conveyor lines were used to
move cargo from ship to storage, barge,
or railcar. Open and covered storage for
1.2 million short tons of bulk
commodities was available.

The McDuffie Coal Terminal, the
largest coal handling facility on the U.S.
Gulf Coast and the second largest in the
Nation, handled 8.3 million short tons of
coal. The terminal was equipped with
two, 45-foot deep shiploading berths;
three stacker-reclaimers; three barge
unloaders; and two railcar dumps served
by separate loop track systems. Ground
storage was available for two million
short tons of coal.’

The Alabama State Docks maintained
10 inland ports on the State’s river
system. Coal, logs, and gravel were the
three leading cargos shipped through the
inland ports.©

Mineral commodities imported or
exported by private industry at State
docks leased property included cement-
clinker, fly ash, gravel, gypsum, iron
ore, petroleum, sand, and shell.”

The trend in the world’s paper industry
to convert from the acid to the
alkaline-train process was a boon to those
firms holding reserves of high-purity
calcium carbonate. The alkaline-train
process uses less wood pulp and more
filler, calcium carbonate, and produces a
paper with longer lasting qualities. The
Sylacauga marble belt in east-central
Alabama contains high-grade calcium
carbonate of sufficient purity and
whiteness for paper applications.

Developments in Alabama’s mineral
industry included the announcement of
Georgia Marble Co. and the Swiss-based
Pluess-Staufer forming a joint-venture
company, Alabama Carbonates L. P., to
produce calcium carbonate pigment at
Sylacauga. Occidental Chemical Corp.
announced a $15 million expansion at its
chlorine and caustic soda plant in Mobile,
and Occidental Chemical Corp. increased
caustic potash output by 25,000 short tons
per year at its Muscle Shoals facility.

On the metals scene, Fairfield Works,
Birmingham, began casting double-stand
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slabs from a single mold, the first such
casting of its kind in the United States.
Birmingham Steel Co. reported a loss for
fiscal year 1990 because of declining steel
prices, expenses associated with out-of-
State projects, and the aborted merger
transactions with the Harbert Co.
Reynolds Aluminum Co., Listerhill,
broke ground for a $175 million casting
facility at its aluminum complex near
Sheffield. The company also announced
plans to invest $15 million for new
environmental control equipment for its
Listerhill and Sheffield plants.

EMPLOYMENT

Alabama’s total employment declined
from 1.77 million in 1989 to 1.76 million
in 1990. Nonfuel mining employment,
however, increased from 11,600 in 1989
to 12,900 in 1990, and construction
employment increased 4,200 between
1989 and 1990. Construction
employment is-a measure of the demand
for the State’s construction mineral
commodities, cement, clays, sand and
gravel, and stone.®

REGULATORY ISSUES

Some of Alabama’s mineral producers
faced the specter of higher electricity
rates and possible decreased process
water supply as Alabama and Florida
filed suit against Georgia to stop plans for
impounding water in Georgia that
currently drained into Alabama
waterways. Alabama and Florida
officials feared that the impoundments in
the Atlanta-area would decrease the
amount of water flowing along Alabama’s
eastern border and through the Florida

panhandle.
The Federal Environmental Protection
Agency reported that two

Birmingham-area coke manufacturing
facilities ranked among the State’s top air
polluters. Interstate Lead Co.,
Birmingham, was fined $10,700 for
violating State wastewater standards by
discharging untreated storm waters. A
company spokesperson noted that the firm
had spent several million dollars installing
a state-of-the-art water treatment system

and the fine was a misunderstanding
between company and State officials.

EXPLORATION ACTIVITIES

Announced exploration activity in the
State during 1990 was limited to gold.
Included were the evaluation of potential
drill sites in the Devils Backbone District
of Tallapoosa County and a limited
amount of reconnaissance exploration and
trenching in the Arbacoochee District of
Cleburne County.’

LEGISLATION AND
GOVERNMENT PROGRAMS

A bill creating the Spill Response Task
Force was signed into law following the
1990 legislative session (Act 90-741).
The duties of the task force were to
evaluate the State’s readiness to respond
to oil and hazardous materials spills in the
State’s coastal waters.

Among the studies completed by the
Geological Survey of Alabama,
Tuscaloosa, were several relating to the
State’s mineral resources. These included
published reports on (1) high-calcium
limestone deposits; (2) industrial extender
and filler resources; (3) mineral reports
for Montgomery, Macon, Cherokee, and
Elmore Counties; (4) geology and mineral
resources of the Inner Piedmont; (5) clay
resources of the Upper Cretaceous
Tuscaloosa Group; and (6) assessment of
nonhydrocarbon mineral resources in the
exclusive economic” zone of offshore
Alabama.

One of the nine research centers
maintained by the U.S. Bureau of Mines
was on the University of Alabama
campus at Tuscaloosa. The Tuscaloosa
Research Center, established in 1936,
was involved in five major areas of
mineral research: (1) powder processing,
(2) composite structure and properties,
(3) separation science and process
control, (4) process kinetics, and (5)
environmental technology.

Several of the projects under
investigation by the U.S. Bureau of
Mines scientists and engineers were in
Alabama. Included were (1) the
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establishment of a well-point dewatering
system to mitigate the effects of a
wastewater plume that inadvertently
contaminated the ambient ground water
table at a wastewater impoundment site,
(2) the removal of toxic metals from the
wastewater stream at a major brass
foundry, and (3) the flocculation response
of coal waste and coal-clay waste fines
generated from ultrafine grinding
techniques.

The U.S. Geological Survey continued
monitoring the quantity and quality of
streamflow in Alabama, and the U.S.
Mine Safety and Health Administration
continued the program of inspecting the
State’s nonfuel mining operations to
ensure worker safety.

FUELS

Alabama’s fuel mineral output in 1990
was estimated at $1.8 billion. The
estimated oil and condensate value, based
on the average price per barrel, was $166
million and $202 million, respectively.
The estimated gas value, based on the
average price per thousand cubic feet,
was $204.8 million, and coal value,
based on the average price per ton, was
$ 1.19 billion.3

Coal production totaled a record 28.1
million short tons, a 1.5 million ton
increase over the 1989 production level.
Natural gas output, 187.6 billion cubic
feet, increased 6.3 billion cubic feet over
the 1989 level, while oil and gas
condensate production declined to 18.5
million barrels from the 19.6 million
barrels reported in 1989.4

REVIEW BY NONFUEL
MINERAL COMMODITIES

Industrial Minerals

The State’s industrial mineral sector
mined or manufactured 14 industrial
minerals. Stone, cement, and lime were
the three leading commodities. With one
exception, a dimension stone operation
near Russellville, all production was from
surface mines.

ALABAMA—19%0

consisted

Cement.—Portland cement was again
the State’s second leading mineral
commodity in terms of value, accounting
for almost 30% of Alabama’s 1990
mineral value. The State retained its
seventh place ranking among the 39
States with portland cement production
and continued to rank fifth among the 36
States with masonry cement output.

Portland cement production, 3.6
million tons valued at $165 million, was
410,000 tons and almost $3.5 million
above that reported in 1989. The
increase in output and sales reflected an
upswing in construction activity in the
State.

Alabama’s portland cement industry
of five oplants in the
Birmingham, Demopolis, Mobile, and
Montevallo areas. The five plants were
equipped with seven kilns. All five

plants used the dry process to
manufacture clinker. Three plants in
Greystone, Roberta, and Theodore

produced masonry cement.

Clays.—Alabama’s clay industry, 22
companies, ranked sixth among the 44
clay-producing States. Clay sales
accounted for approximately 5% of
the State’s mineral value. The clay
industry produced bentonite, common
clay, fire clay, and kaolin. Output of
common clay and fire clay was 2 million
metric tons, an increase of approximately
171,000 tons. Value, $27.7 million,
increased about $9.2 million above that
reported in 1989.

Bentonite. —One  firm, American
Colloid Co., mined bentonite, a clay with
superior absorbent properties, from its
Sandy Ridge Mine in Lowndes County.
After mining, the clay was dried,
shredded, and sized and sold to the
foundry and agricultural industries.
Output and value decreased below that
reported in 1989.

Common Clay and/or Shale.—
Approximately 86% of Alabama’s clay
production was common clay and/or
shale. Fifteen companies produced clay
and/or shale from 20 mines. Jefferson,

Russell, and Sumter Counties continued
as the leading common clay-shale-
producing areas in the State. Most of the
clay (48%) was wused in brick
manufacture; other uses included concrete
block manufacture (29%), cement
manufacture (21%), and in abrasives,
structural concrete, and grogs.
Production and value (276,000 metric
tons, $13.3 million) were higher than
those reported in 1989.

Two companies produced lightweight
aggregate by calcining shale and clay.
Vulcan Materials operated two shale
mines and a calciner unit in Jefferson
County, and Livlite Corp. mined and
calcined a Tertiary clay at Livingston.

Fire Clay.—Four companies operated
four mines in Calhoun, St.Clair, Shelby,
and Walker Counties to produce 96,000
metric tons of fire clay valued at $3.98
million. This was a decrease of 12,000
metric tons and $71,000 below that
reported by the four in 1989. Fire clay,
a material with properties to withstand
elevated temperatures in excess of 1,500°
C, was marketed to the refractory
industry for fire and insulation brick
manufacture.

Kaolin.—Two companies with mines in
Barbour and Henry Counties produced
kaolin, a light-colored clay containing the
mineral kaolinite. The refractory,
heavy-clay products, and chemical
materials industries were the principal
markets. Output and value increased
slightly over the 1989 level.

Lime.—The sales of lime ranked third
in Alabama’s total mineral value,
accounting for 13% of the State’s total.
Production was by four companies
operating quarries and calcining facilities
in Shelby County. Both quicklime and
hydrated lime were produced. Production
and value increased approximately
45,000 short tons and $457,000 million
over those reported by the four in 1989.

Salt.—The State continued to rank 10th
among the 13 salt- producing States. One
firm, the Olin Corp., operated a solution
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mine and chemical complex in
Washington County. The solution mine
was in the McIntosh salt dome; recovered
brine was used to produce chlorine,
caustic soda, compressed hydrogen, and
salt at the chemical complex. Sales were
to the pulp and paper, water purification,
and sewage treatment industries. Salt
shipments continued to a company plant
in Georgia. Work continued on the
development of a cavity in the salt dome
for the Alabama Electric Cooperative.
The cavity will be wused for a
compressed-air energy storage plant.

Sand and Gravel.—Construction.—
Construction sand and gravel production
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 chapter
contains actual data for 1988 and 1990
and estimates for 1989.

The value of construction sand and
gravel ranked fourth among the mineral
commodities produced during 1990 and
accounted for 9% of the State’s total
mineral value. Alabama ranked 22d
among the 50 construction-sand-and-
gravel-producing States; production was
14.1 million short tons valued at $50.2
million. This was an increase of almost
4 million short tons and $14 million over
the estimate for 1989. Fifty-seven firms
operated 79 mines; sand and gravel were
processed at 42 stationary and 15 portable
plants. Six counties had production in
excess of 1 million tons. The five
leading counties were Elmore, Macon,
Mobile, Montgomery, and Escambia,
which accounted for approximately 50%
of the State’s total production. Principal
sand and gravel sales were for concrete
aggregate (76%), road base and cover
(11%), and asphaltic concrete (8 %); uses
for about 43% of the sand and gravel
were unspecified. Most of the sand and
gravel produced was used in-State, but a
small tonnage was shipped to Florida and
Georgia.

Alabama construction sand and gravel
statistics are compiled by geographical
districts as depicted in the State map.
Table 4 presents end-use data for the
State’s three districts.
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Industrial. —The production of industrial
sand and gravel was reported by 8
companies operating 12 mines in an
8-county area. The leading counties, in
order of production, were Tuscaloosa,
Bullock, and Chilton, accounting for 59 %
of the tonnage. Sand output accounted
for approximately 54% of the total; the
remainder was gravel. Sand sales were
to the foundry industry for molds and
cores, for sandblasting media, filtration
uses, and for traction applications.
Gravel sales were for silicon, ferrosilicon
production, and nonmetallurgical flux.

Stone.—Stone production is surveyed
by the U.S. Bureau of Mines for
odd-numbered years only; data for
even-numbered years are based on annual
company estimates. This chapter contains
estimates for 1988 and 1990 and actual
data for 1989.

Crushed. —The estimated value of
crushed stone production, $202 million,
ranked stone as the leading mineral
commodity, in terms of sales, in
Alabama. Value increased $35.1 million,
and output was up 4.4 million short tons
above the level reported by the stone
industry in 1989.

Work continued on ECC America’s $8
million expansion at Sylacauga. The
work began in May 1989 and will
increase the company’s capacity to
produce fine-ground calcium carbonate
for the paint, plastics, and paper
industries.

In October 1986, ECC negotiated the
purchase of Moretti-Harrah Marble Co.’s
Sylacauga Calcium Products Div.; in
May 1988, ECC purchased Cyprus
Industrial Mineral’s plant that produced
ground calcium carbonate. The two
purchases were merged to form ECC
America Calcium Products Inc.

In midyear, the Atlanta-based Georgia
Marble Co. and Pluess-Staufer A. G. of
Switzerland announced joint-venture plans
to construct a calcium carbonate slurry
plant in Sylacauga. Georgia Marble is to
supply the stone (marble) reserves, and
Pluess-Staufer is to supply the
technology. The multimillion-dollar
plant, a major source of filler and coating

pigments for the paper industry, will
operate under the name of Alabama
Carbonates L. P.

Georgia Marble was the Nation’s
leading supplier of calcium carbonate
fillers to the plastics, paint caulking,
carpet, cultured marble, and building
products industries. Pluess-Staufer was
the world’s largest producer of finely
ground calcium carbonate for the paper
industry and the acknowledged industry
leader in advanced calcium carbonate
production technology. !

Dimension.—Three companies reported
dimension stone production from quarries
in Franklin, Blount, and Talladega
Counties. Output consisted of various
stone products cut from limestone,
marble, and sandstone; production and
value increased over those reported in
1989.

Alabama Limestone Co. produced
rough blocks and cut and veneer stone
from an underground quarry developed in
the Rockwood Oolite member of the
Bangor Limestone. The rough blocks
were trucked to a surface mill nearby.
The Alabama operation was one of two
underground dimension limestone
quarries in the United States. Marble of
Alabama Inc., Sylacauga, fabricated a
variety of stone products from surplus
dimension marble blocks from the old
Moretti-Harrah operation. Lamb Stone
Co., Blount County, produced sandstone
shapes—primarily sawed, dressed, and
flagstone—from a surface operation.

Sulfur (Recovered).—Alabama continued
to rank sixth among the 26
sulfur-producing States. Five companies
recovered sulfur at seven natural gas
processing facilities and/or petroleum
refineries.  Output and value, 375,000
metric tons valued at $33 million, fell
below the 410,000 metric tons valued at
$40 million reported in 1989.

Mobil Exploration & Producing U.S.
Inc. began construction of a natural gas
treatment plant at the Mary Ann Field.
The plant will remove impurities from
natural gas piped from the Outer
Continental Shelf (OCS) fields about 4
miles offshore from Dauphin Island. The
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new plant will process almost 250 million
cubic feet of gas per day compared to the
existing Mary Ann Field facility. A
pipeline will be constructed from a
production platform to be placed in the
Mobile OCS Block 823 Field to a central
gathering platform in the Mary Ann Field
1 1/2 miles east of Dauphin Island. The
gas will then be transported to shore in a
previously installed pipeline. The $26
million gas processing facility is expected
to be completed in the third quarter of
1991.1

Tale.—Cyprus Minerals Co.’s Alabama
operation was the only active talc mine
and mill in the Southern United States.
The company mined and ground talc at
its Winterboro facility near Alpine. The
company also received shipments of talc
from Montana and Australia for grinding.
Principal markets were the cosmetic and
pharmaceutical industries.

Other Industrial Minerals.—In addition to
the commodities listed in table 1, a
number of minerals were shipped into
Alabama and processed into higher value
products. Fused aluminum oxide and
aluminum-zirconium oxide for abrasive
use were produced by the Norton Co. at
a plant in Huntsville, Madison County.
Magnesium minerals from Mexico,
Turkey, and Greece were imported by
Muscle Shoals Minerals, Barton, in
Colbert County, for the production of
fused magnesium oxide for heating
elements. Zirconium ore and
concentrates were obtained from the
Republic of South Africa and Florida for
the production of fused zirconium oxide.
Fluorspar was shipped into the State by
International Minerals and Chemicals
Co., Florence, in Lauderdale County, for
the manufacture of fluorosilicic acid.

Hydrous ammonia plants were operated
by the Tennessee Valley Authority,
Muscle Shoals, and USS Agri-Chemicals
Inc., Cherokee, both in Colbert County.
Iodine was imported by a Mobile firm.
Mica was produced as a byproduct of
tantalum ore beneficiation by O’Dell
Construction Co. at its beneficiation
facility in Coosa County and sold to a
North Carolina firm. Expanded perlite
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facilities in Irondale, Jefferson County,
and Mobile, Mobile County, were
operated by W. R. Grace & Co. and
Armstrong World Industries.  Crude
perlite was obtained from mines in the
Western United States.  Vermiculite
obtained from South Carolina was
exfoliated by W. R. Grace at its Irondale
facility. Synthetic iron oxide pigments
and regenerator oxides were produced by
Gulf States Steel Inc., Gadsden, in
Etowah County, as a byproduct of
steelmaking.  Synthetic mullite was
produced by Harbison-Walker at its
operation in Eufaula. Tungsten was used
by Martin Technologies, Huntsville, in
the manufacture of M-74 grenade bodies
for the military. Zeolite catalysts were
produced by Union Carbide Corp. at a
plant in Chickasaw near Mobile. Diabase
from North Carolina was utilized by
Partek Insulations Inc. in the manufacture
of mineral filler at a Phenix City plant.

Metals

The metal industry in Alabama
consisted of one extractive operation
(tantalum) and several operations that
used scrap metal as feedstock. Two
extractive bauxite operations produced
clay for a nonmetal end use.

Aluminum.—Reynolds Metals Co.
operated the company’s largest aluminum
fabricating facility at Listerhill in Colbert
County. The plant, with revenue of more
than $1 billion, employed 2,100 workers.
The facility produced aluminum sheet for
cans, siding, and appliances.  Scrap
aluminum was converted into 15-ton,
26-inch-thick bars of aluminum ingot and
then rolled into coils of sheet, some less
than 1/100-inch-thick.

During the past 3 years, Reynolds has
invested $430 million in the Colbert
County complex, $125 million of it for a
new casthouse. The casthouse raised
capacity 30% while cutting costs 39%.
The increase in efficiency was achieved
with fewer furnaces and employees; in
1990, 105 jobs were eliminated by the
new equipment.’> During the year, the
company broke ground for a $525,000
facility that will house the Process

Control and Development Department of
the company’s Manufacturing Technology
Laboratory. The laboratory will work on
improving the technologies involved in
the extraction, fabrication, and
reclamation of aluminum and its alloys.™

Bauyxite.—Alabama and Georgia were |
the only States with bauxite production.
Two companies, Harbison-Walker
Refractories Div. of Dresser Industries
Inc. and Mullite Co. of America, mined
bauxite, a high-alumina clay, in Barbour
and Henry Counties in the southeastern
part of the State. Most of the clay was
calcined and sold to the refractory
industry. Production and value decreased
significantly below that reported in 1989.

A third company, Carbo Ceramics in
Eufaula, purchased bauxite for the
manufacture of proppants for the
petroleum industry.

Ferroalloys.—The State continued to
rank third among the 15 States with
ferroalloy  production. In 1990,
Alabama’s ferroalloy industry produced
97,000 metric tons valued at $93 million,
a decrease of 10,000 metric tons and $5
million below those reported in 1989.

Iron and Steel—The State’s steel
industry was composed of six firms with
plants in Birmingham, Gadsden, and
Tuscaloosa.  Gulf States Steel Co.,
Gadsden, and USX Corp., Birmingham,
operated integrated steel mills;
Birmingham Steel Corp., Commercial
Metals Co. (CMC), and SMI Steel Inc.,
all in the Birmingham area, operated
minimills; and Tuscaloosa Steel Corp.
operated a plate mill.

Fairfield Works, the steelmaking
division of USX Corp., completed its
10-year, $1 billion renovation with the
dedication of its cold reduction mill. The
$1 billion renovation included a $750
million seamless pipe mill and bloom
caster completed in the early 1980’s and
a $200 million continuous slab caster and
a renovation of the plant’s hot strip mill
completed in 1988.

The Fairfield Works was the largest
steelmaking plant in the Southeast. Plant
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capacity was in excess of 1 million short
tons of sheet steel and 540,000 tons of
finished seamless pipe per year.!4

Work was underway at CMC’s
Birmingham mill to install a new
four-stand continuous caster. CMC’s
steel businesses operated under the name
Structural Metals Inc. (SMI). Once the
continuous caster project is completed,
CMC plans to install a new meltshop at
SMI Alabama. The Alabama facility has
a capacity of 325,000 short tons per year,
but when the new meltshop comes on-
stream in 1993, capacity will be raised to
approximately 500,000 short tons per
year of medium-size angles, flats and
channels, and 8-inch wide flange beams. '’

Lead —Interstate Lead Co. operated a
secondary lead smelter at Leeds, near
Birmingham. The firm processed scrap
batteries to recover the lead content. In
July, the company began work on
removing contaminated soil from a
"ditch-like tributary” to meet terms of a
1988 agreement between the company,
the Alabama Department of
Environmental Management, and the
U.S. Environmental Protection Agency. !
In August, the company was fined for
discharging untreated storm water into a
tributary of Dry Creek, which flows into
Lake Purdy, a major source of
Birmingham’s drinking water.  The
"tributary” was the ditch from which the
company was removing the contaminated
soil.!?

Tantalum.—Alabama’s only extractive
metal producer, Coosa Mining Ltd.,
owned by O’Dell Construction Co.,
mined and processed a tantalum
concentrate from property in Coosa
County near Rockford. This was the
only tantalum operation in the United
States. The company mined a pegmatite
and used wet gravity methods to recover
a tantalum concentrate that was sold to
the U.S. Government. Scrap mica and
beryl were recovered as a byproduct.

Other Metals.—Ilmenite was imported
from Australia by Kerr McGee Chemical
Corp. for feedstock for its synthetic rutile
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plant near Mobile. The synthetic material
was shipped to a Kerr McGee plant in
Hamilton, MS, for use in the manufacture
of titanium dioxide pigments. Manganese
and chromite were imported by Prince
Manufacturing Co., Phenix City, for a
coloring agent in the manufacture of
brick. Iron ore fines were recovered
from the tailings from former iron mining
operations in Franklin County. The fines
were sold to cement manufacturers.

State Mineral Officer, U.S. Bureau of Mines,
Tuscaloosa, AL. He has 30 years of mineral-related
industry and government experience and has covered the
mineral activities in Alabama since 1989. Assistance in the
preparation of the chapter was given by Maylene E.
Hubbard, editorial assistant.

*Geologist, Mineral Resources Division, Geological
Survey of Alabama.

Dean, L. S. (ed.). Minerals in Alabama, 1990.
Alabama Geological Survey, Information Series 641, 1991,
p- 2
“Alabama Business and Economic Indicators, Center for
Business and Economic Research. V. 60, No. 5, May
1991.

SPort of Mobile. Annual Report Highlights. V. 64,
No. 3, Mar. 1991, pp. 4-9.

SPort of Mobile. State Docks Establishes Fourth
Consecutive Tonnage Record. V. 64, No. 4, Apr. 1991,
p.- 6.

"Port of Mobile Tonnage Report.  Waterbome.
Jan.-Dec. 1990.

Alabama Business and Economic Indicators, Center for
Business and Economic Research. V. 60, No. 5, May
1991.

*Mining Engineering. V. 43, No. 5, May 1991, p. 493.

“Industrial Minerals. US Carbonate Joint Venture.
No. 274, July 1990, p. 86.

""Alabama Development News. V. XX, No. 6, May
1990, p.5.

2The Wall Street Journal. Dying Breed. June 3, 1991.

BAlabama Development News. V. XX, No. 10, Sept.
9, 1990, p.4. '

MPage 7 of work cited in footnote 3.

Metals Bulletin Monthly.  Steelmaking Proves
Attractive to Commercial Metals. May 1991.

1*The Birmingham News. State May Fine ILCO Over
Discharges. July 28, 1990.

"Birmingham Post-Herald. Interstate Lead Gets Water
Pollution Fine. Aug. 10, 1990.
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TABLE 2

ALABAMA: LIME SOLD OR USED BY PRODUCERS, BY USE
1989 1990
Use (SS::T::S) Value Q(us:;ti[:y Value
(thousands) tons) (thousands)

Paper and pulp 448,825 $20,384 413,085 $19,857
Water purification 247,250 11,889 237,517 7,395
Other' 785,168 38,088 875,412 43,564

Total . 1,481,243 70,361 1,526,014 70,816
'Includes acid water lization, alklies, alumi and bauxite, basic oxygen steel, citric acid, clectric steel, ladle desulfurization,
inci gas bber, magnesia, mason’s lime, open hearth stecl, ore m, other chemical and industrial, other i
other metallurgy, petrol fining, road stabilization, sewage treatment, sugar refining, and tanning.

TABLE 3

ALABAMA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 1990, BY MAJOR USE CATEGORY

uantit
Gomnd e e
short tons)
Concrete aggregates (including concrete sand) 5,999 $16,379 $2.73
Plaster and gunite sands w w 3.76
Concrete products (blocks, bricks, pipe, decorative, etc.) w w 3,67
Asphaltic concrete aggregates and other bituminous mixtures 589 4,400 7.47
Road base and coverings' 920 2,190 2.38
Fill 146 246 1.68
Railroad ballast 7 20 2.86
Other? 398 1,318 3.31
Unspecified:*
Actual 4,797 22,129 4.61
Estimated 1,248 3,561 2.85
Total or average 414,103 50,243 3.56

W Withheld to avoid disclosing company proprietary data; included with “Other.”
'Includes road and other stabilization (cement and lime).

?Includes roofing granules.

’Inchud ducti d without a breakd by end use and esti for

P

“Data do not add to total shown b of indep ing.

ALABAMA—1990
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TABLE 4
ALABAMA SAND & GRAVEL SOLD OR USED BY PRODUCERS IN 1990,
BY DISTRICT AND USE

(Thousand short tons and thousand dollars)

District 1 District 2

Use District 3
‘ Quantity Value Quantity Value Quantity Value

Concrete aggregates and concrete products’ 806 1,816 909 2,596 4,408 12,433

Asphaltic concrete aggregates, and road base and coverings’ 128 530 445 1,240 1,082 5,067

Railroad ballast - - - - 7 20

Other miscellaneous® - — - - 274 853
Unspecified:*

Actual 423 3,100 664 2,599 3,709 16,430

Estimated 132 351 432 1,094 683 2,115

Total 1,489 5,797 2,451 7,529 10,163 36,918

'Includes plaster and gunite sands. )
Includes fill, road, and other stabilization (cement and lime).
Includes roofing granules.
L AP 1, .

P ported without a breakd by end use and esti for p
*Data do not add to total shown b of independ ding,
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TABLE 5

King of Prussia, PA 19406

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 Dale Rd. Mine and plant Barbour and
division of Dresser Industries Inc. Route 1, Box 58 Henry.
Eufaula, AL 36027
Mullite Co. of America 901 East 8th Ave. Mines and plant Do.

Seventh Floor
Pittsburgh, PA 15222

Cement:
Allied Products Co.? Box 36130 Quarry and plants Jefferson and
Birmingham, AL 35236 Shelby.
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
Columbus, GA 31902 Russell.
Blue Circle Inc. Box 182 Mine and plant Shelby.
Calera, AL 35040
Jenkins Brick Co. Box 91 Mines and plant Elmore and
Montgomery, AL 37101 Montgomery.
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 & Chemical 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.

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

Calera, AL 35040

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity County
Salt:
Olin Corp. Box 28 Brine wells and ‘Washington.
Mclntosh, AL 36553 chemical plant
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,AL 36109 Montgomery.
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.

“Also stone and sand and gravel.

52

Dravo Lime Co. One Gateway Center do. Colbert, Lee,
Seventh Floor Shelby.
Pittisburgh, PA 15222
National Cement Co. Inc. Box 7348 do. St. Clair.
Mountain Brook Station
Birmingham, AL 35223
Vulcan Materials Co. Box 7324-A do. Calhoun, Colbert,
Birmingham, AL 35253 Etowah, 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.
SAlso clays and stone.
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THE MINERAL INDUSTRY OF ALASKA

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

collecting information on all nonfuel minerals.

Alaska’s nonfuel mineral production
reported to the Bureau of Mines in 1990
was $576.6 million; in 1989, the value
was $213.4 million. Alaska ranked 18th
among the States in 1990, up from 36th
in 1989. The State ranked first in
production of zinc, second in lead and
third in silver. The production of gold,
lead, silver, and zinc by the Greens
Creek Mine and of lead, silver, and zinc
by the Red Dog Mine accounted for most
of the increase in value. Greens Creek
was in its second year of operation and
Red Dog completed its first year. Gold
production in 1990 was more than 18%
below that reported in 1989, according to
published State reports. The gold and
silver was recovered by about 218 placer
mines and 2 lode mines. A few tons of
tin was recovered as a coproduct at
several gold placer operations. Alaska
also produced jade, portland cement, and
soapstone. Construction sand and gravel

By Tom L. Pittman’

output. The production of crushed and
broken stone was estimated at 7% lower
than the amount reported in 1989.

Nonfuel mineral exploration
expenditures were estimated by the State
to be about $62.9 million, up from about
$46.8 million in 1989. Almost $57.2
million of this amount was spent on
exploration of precious metal lode and
placer deposits. Expenditures on
exploration of four lode gold mines were
$35.7 million: the Alaska Juneau,
Kensington, and Treadwell Mines near
Juneau and the Fort Knox Mine near
Fairbanks. Development - expenditures
were reported to be about $11.3 million
in 1990, down from $132.1 million in
1989. The rapid and drastic drops were
due to the virtual completion of the
development programs at the Greens
Creek Mine and at the Red Dog Mine
and the transition of those properties to
producing mines.

Three bills passed by the Alaska
legislature were favored by the minerals
industry. They established the Stan Price
State Wildlife Sanctuary on Douglas
Island, the Caribou Creek Recreational
Mining Area, and an act relating to the
reclamation of land and water subject to
mining operations. The new regulations
required by the reclamation act were not
published in 1990. The effective date of
the act was set for October 15,1991. A
reclamation permit will be required for
each mining operation in Alaska after this
act becomes effective.

The Mental Health Lands Trust is now
the subject of a proposed agreement
crafted by the Governor and members of
the legislature. The agreement could clear
title to the Trust land, provide revenue
for mental health costs and possibly
resolve the constitutional conflicts
apparent in the law passed early in 1990.
A ruling on this agreement is expected in

Recoverable content of ores, etc.
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production was about 11% below 1989 1991 by the court that issued the
TABLE 1
NONFUEL MINERAL PRODUCTION IN ALASKA!
1988 1989 1990
Mineral . A"/ . 5
Quantity (tho:s‘::ds) Quantity (thov:s]::ds) Quantity (m:sl::ds)

Gemstones NA $50 NA w NA w
Gold? kilograms 4,210 59,320 5,756 $70,800 3,232 $40,200
Sand and gravel (construction) thousand short tons 17,200 48,749 °17,000 °48,500 15,100 41,800
Silver® metric tons 1 135 w w w w
Stone (crushed) thousand short tons °1,800 8,400 2,900 20,300 2,700 °19,800
Combined value of cement (portland), lead (1989-90), tin, zinc
(1989-90), and values indicated by symbol W XX 2,040 XX 73,752 XX 474,820

Total XX 118,694 XX 213,352 XX 576,620
*Esti d. NA Not W Withheld to avoid disclosing company proprictary data; value included with *Combined value® figure. XX Not applicable.
'Production as d by mine ship sales, or marketable prod (including mption by producers)
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injunction that stopped actions provided
for by the 1990 law.

TRENDS AND
DEVELOPMENTS

The rate of production of lead, silver
and zinc continued to increase in 1990
because the Greens Creek and the Red
Dog Mines each operated for the entire
| year. Published State surveys listed the
total production of zinc at 164,300 metric
tons, up from 18,007 metric tons in
1989; lead at 40,106 metric tons, up from
8,698 metric tons in 1989; and silver at
315.199 metric tons, up from 162.102
metric tons in 1989. Greens Creek Mine
was the top silver producer in the United
States for the second consecutive year.
The production of zinc, lead, and silver
reported to the U.S. Bureau of Mines
was withheld to avoid disclosing company
proprietary data. Gold production
reported by the State decreased to 7206
kilograms in 1990 from 8852 kilograms
in 1989. The decrease was due chiefly to
low production by the offshore bucketline
dredge BIMA, near Nome, and loss of
most of the mining season at the Valdez
Creek placer mine. It was necessary to
reroute Valdez Creek above where the
main pay channel lies beneath the present
creek bed. A few tons of tin was
recovered from some gold placer mines
as cassiterite concentrates. No mercury,
platinum, or tungsten production was
reported in 1990. Construction sand and
gravel production dropped from an
estimated 17 million short tons to 15.1
million short tons and crushed and broken
stone declined from 2.9 million short tons
to 2.7 million short tons from 1989 to
1990. Few road, construction, or oil
exploration projects were active. Placer
mines continued to improve effluent
water quality and reduce the amount of
process water used to wash a cubic yard
of gravel. Improvements in design and
construction of machinery and of
processing by companies and government
agencies has lowered operating costs and
benefited the mining environment.
Blasting and the mechanical removal of
frozen “overburden is supplanting cold
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water thawing. The increasing effort to
make regulations more specific and
eliminate many of dubious value is
helping to save time, money, and
confusion in the mineral industry. There
was continued interest in finding and
exploring low grade bulk minable
precious metal deposits and base metal
deposits with enough gold and silver
values to carry a significant part of the
production costs. The organization of
small, militant, antimining groups in
southeast Alaska has slowed permitting
and increased costs of current mining
projects. Several mining companies
formerly very active in Alaska have
reduced or terminated projects here and
are increasing exploration, development,
and acquisition activities in various
foreign countries. Another interesting
trend is the appearance of foreign
specialty service companies in Alaska. A
Russian geophysical exploration company
has been engaged to apply its specialized
aerial and ground methods to the large
gold prospect property of Tri-Valley
Corp. north of Richardson.
Environmental Protection Agency (EPA)
guidelines requiring 100% recycling of
placer wash water became effective in
1990 and will have had a depressing
effect on the output of gold because many
of the small-scale placer operators are
still making the necessary alterations in
their washing plants to save water and
enhance effluent discharge quality.

The detailed results of State surveys of
the mining industry were published in
Alaska’s Mineral Industry 1990--Special
Report 45. 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 3,470 by the State, a
decrease of about 16% from the 4,157
estimated in 1989. Mechanized placer
mining employed 1151 persons; lode gold

and silver, 265; base metals, 425;
recreational mining, 315; construction
sand and gravel, 645; stone, 160; tin,
jade and soapstone, 40; exploration, 374;
and development, 95. 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
employment has dropped from 4274 to
3476 persons since 1988, mostly because
of virtual completion of the development
and construction programs at the Greens
Creek and the Red Dog Mines.

REGULATORY ISSUES

The legislature passed Senate Bill 544
(Ch. 92, SLA 90) early in 1990. This
statute replaced the reclamation section of
Senate Bill 129 (Ch. 101, SLA 89),
enacted in May 1989. This law was to
become effective October 15, 1991. The
act requires reclamation for most mining
operations on Federal, State and private
lands in Alaska, including sand and
gravel and other materials. There is an
exemption for small operations disturbing
less than 5 acres or gravel operations
removing less than 50,000 cubic yards at
one location. An operator must have an
approved reclamation plan before mining
starts except on small projects mentioned
above. The Department of Natural
Resources is given the authority to
establish and manage a statewide bonding
pool. Bonding is mandatory and a ceiling
of $750 per acre is the maximum
required. The regulations for the annual
rental section of Senate Bill 129 became
effective May 18, 1990. They dealt with
mining, leasing, annual labor, and claim
abandonment. The holder of any mining
claim, leasehold location, or mining lease
on State land must pay annual rental in
advance to retain equity in the property.
The rental for the year that began at noon
on September 1, 1989, must have been
paid on or before June 29, 1990, or not
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later than 90 days after posting of the
location notice, whichever was later. The
rental for each year shall be credited
against the production royalty for that
year. Annual rental rates per acre were
set at $0.50 from O to 5 years since
located, $1.00 for 6 to 10 years, and
$2.50 for 11 years or more. The holder
may pay $100 per claim before the end of
the labor year instead of performing the
labor requirement. Failure to pay rent or
royalty is considered abandonment of the
claim.

Payment of a Production Royalty of 3%
on minerals recovered from State lands is
required under Senate Bill 129, Section
38.05.212. A published description states
"--- the owner, operator and any middle
interests monetarily benefiting from a
producing property need to pay
production royalty.”" The annual rental
due and paid on a mining property shall
be credited against the production royalty
for that year. Royalties for the calendar
year 1990 were due May 1, 1991, but
have been changed to November 30,
1991. Production royalty returns are due
May 1 following each year in which
production occurs. Royalty payments are
considered delinquent on December 1 of
the year the returns were due. Failure to
file a royalty return when due, or pay any
portion of the royalty when due,
constitutes abandonment of the mining
claim, leasehold, or mining lease. The
holder of any equity in a State mineral
property should obtain and study a copy
of Senate Bill 129 (Ch. 101,SLA 89) and
Senate Bill 544 (Ch. 92, SLA 90) and the
regulations resulting from them. These
laws and regulations are difficult to
describe adequately in a brief
condensation.

The Mental Health Land Trust problems
have not been resolved. In 1990
legislation provided guaranteed income to
the trust to fund mental health costs and
added land to reconstitute the 1 million
acres in the original trust. A Superior
Court injunction stopped the conveyance
or permitting on any of the trust land. A
proposed agreement that could clear title
to the trust land and provide mental
health income was crafted by the
Governor and incumbent members of the

ALASKA—1990

1991 legislature. This proposed
agreement has not been ruled on to date
by the judge of the court that issued the
injunction.

Handling and dissolution of the Mental
Health Trust Lands in past years by the
Alaska legislature resulted in many
diverse problems. In 1956, the U.S.
Congress instructed the Territory of
Alaska to designate and set aside 1
million acres of land potentially valuable
for natural resources in a trust to fund
costs of Alaska’s mental health program.
The lands were selected for their known
or assumed value to produce income from
mineral, coal, and timber development.
About one-half of the lands, containing
the most obvious natural resource values,
were disposed of and the State acquired
the balance of the lands by dissolving the
trust. Part of this land was disposed of by
sale and lease to various private owners
and municipalities. In 1985, a suit against
the State of Alaska was won by
concerned advocates of the mental health
program. The suit demanded
reconstitution of the land trust. Results of
the suit and other actions stopped
development of the new Wishbone Hill
coal property, curtailed activities on part
of the Usibelli coal mine and prohibited
issuance of title to other private owners
who had bought or leased land from the
trust. Many of these private owners had
completed building dwellings and other
structures, and others were unable to
arrange financing for planned projects
and improvements.

EXPLORATION ACTIVITIES

Exploration expenditures reported by
the State surveys were estimated at $62.9
million, an increase of almost 17% over
expenditure of $46.8 million in 1989.
Expenditures by commodity groupings in
1990 were precious metals, $57.2 million
(90.9%); base metals, $5.3 million
(8.4%); industrial and other nonfuel
minerals, $0.4 million (0.7%). About
one-half of the exploration expenditures
were in southeastern Alaska, one-quarter
in the eastern interior, and lesser and
decreasing amounts in western,
southcentral, southwestern, Alaska

peninsula, and northern regions. Most of
the exploration effort was on old mines
and prospects. Exploration provided
employment for 97,421 workdays, the
equivalent of 374 workyears of 260 days
each. This was an increase of almost 7%
above the employment in 1989. State
surveys in 1990 showed that there were
2,573 new State claims and 1,888 new
Federal claims located, compared to
3,786 State claims and 1664 Federal
claims in 1989. There were 62,578 active
State and Federal claims in 1990, about
8% lower than in 1989. There were 843
active prospecting sites on State lands,
consisting of 325 extensions and 518 new
sites.

Over one-half of the exploration
expenditures were spent on four advanced
precious metal projects: the Alaska
Juneau and Treadwell Mines, the
Kensington Mine, and the Jualin Mine,
all near Juneau, and the Fort Knox
prospect property near Fairbanks. The
Alaska Juneau Mine is being planned as
a metric 22,500 short tons (st) per day
operation, the Kensington is scheduled for
4000 st per day and the Jualin at about
400 st per day. Current plans for the Fort
Knox project call for a daily capacity of
from 15,000 st per day to 30,000 st per
day. Each of these gold and silver
projects would require its own cyanide
mill. Exploration continued at the old
Jualin mine with promising results.
American Copper Nickel Co. explored a
gold-copper-bismuth deposit and Lac
Minerals (USA) Inc. held its Lookout
copper-zinc-gold and Ruby Tuesday lead-
zinc prospects on Prince of Wales Island.
The Greens Creek Mine was engaged in
an underground exploration drilling
program to enlarge its gold-silver-lead-
zinc reserves on Douglas Island. Several
other companies and individuals also did
exploration work in the Juneau,
Ketchikan, and Hyder districts.

Central Alaska Gold Co. continued
exploration of the Nixon Fork gold-
copper deposits northeast of McGrath. It
has brought the Mystery sulfide deposits
and the Crystal-Garnet oxidized deposits
to the feasibility stage and started a fast-
track permitting effort. The company
reported it is planning on producing from
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150 st per day to 300 st per day by
mid-1992. Fairbanks Gold Ltd. continued
trenching, drilling, and bulk sampling at
its large low-grade open pit gold prospect
northeast of Fairbanks. The property was
offered for sale to a company capable of
bringing the deposit to production.
Fairbanks Gold continued exploration of
a large low-grade gold deposit near Flat.
Citigold Alaska Inc.,operator of the Ryan
Lode gold mine on Ester Dome, diamond
drilled the main lode system and started
exploration on another lode system west
of the Ryan Lode. American Copper
Nickel Co. continued exploring the Grant
Mine on Ester Dome, west of Fairbanks.
After 3 years’ work, the company
determined the Ptarmigan Hill prospect in
the Seventy Mile River area was
uneconomic. Tenneco Minerals Co.
replaced Placer Dome as operator at the
Dry Creek gold lode prospect just north
of Nome. There was also active
exploration at the Mount Distin gold lode
prospect about 20 miles north of Nome.
Cominco Alaska Inc. is drilling an
original discovery, the Pebble Beach low-
grade copper-gold deposit, north of
Illiamna, There were many other
companies involved in lode and placer
exploration projects in Alaska.
Information is incomplete on exploration
on Native lands. Claim or lease
registrations on Native lands is not
required at State or Federal government
agencies.

LEGISLATION AND
GOVERNMENT PROGRAMS

Land was withdrawn from mineral entry
by the provision for 296,000 acres of
Wilderness and by some other sections of
the Tongass Timber Reform Act. The
scheduled revision of the Tongass Land
Management Plan by the U.S. Forest
Service recognized the importance of
minerals as a natural resource. It
provided minerals prescriptions covering
several of the 52 areas suggested by the
U.S.Bureau of Mines. The Alaska
Science and Technology Foundation was
formed to assist the economy of the State
by providing matching funds for viable
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projects. Goldstream Exploration Inc. of
Fairbanks applied for and received a
grant to construct and run a trial
operation on a placer mining system that
would process about 40 cubic yards per
hour of feed. The system operated in
1990 and met State and Federal
réeclamation and water quality
requirements, as specified in the design
submittal. A larger plant is planned for
operation in 1991. There is a shortage of
experienced people with mining and
milling experience in Alaska and the
resurgence of underground and open pit
hard rock mining has required bringing in
help from outside of the State. Two
programs associated with the university
system have been organized to furnish
basic vocational training for entry-level
mineral industry jobs. The Institute of
Mining Technology (MIT) of the
University of Alaska, Southeast, is based
in Juneau and operates as a partnership
between the University and the mining
industry. MIT has had good cooperation
from a local underground mine that treats
a complex base-precious metals ore in a
1,000 tons per day selective flotation
mill. It also works closely with two other
companies exploring local underground
gold-silver mines and planning on
flotation/cyanide mills with capacities of
4,000 st per day and 22,500 st per day.
The Mining and Petroleum Training
Service (MAPTSY) is situated in Soldotna.
MAPTS training serves southcentral
Alaska and is organized to furnish basic
vocational training for oilfield, refinery,
and mining jobs. There is more emphasis
on placer mining than at MIT. The State
reports job placements for over 80% of
the graduates from these training
programs. The graduates have had the
necessary training from certified
instructors to meet the Mine Safety and
Health Administration standards for
minerals industry employment.

FUELS

Usibelli Coal Mine Inc. operated the
only really commercial scale coal mine in
Alaska. Usibelli sold about 1,576,000
tons of subbituminous-C coal worth about
$45 million. The coal supplied Alaskan

markets and about one-half of it was
exported to the Korean Electric Power
Co. in Honam, South Korea. The
company sold coal to Alaskan
powerplants and other users for about 40
years before it began exporting coal in
1984. The coal has a very low -sulfur
content but is high in ash and moisture. It
will require cleaning and reduction of the
moisture content to become generally
competitive outside of Alaska. The Healy
Clean Coal Project has proposed building
an upgrading unit and a modern mine-
mouth powerplant at Healy to lower the
ash and moisture in the coal as export
considerations and to demonstrate the
advantages of firing a clean low-sulfur
fuel. Usibelli drilled 6,300 feet of auger
and reverse-circulation holes for
exploratory and hydrologic studies,
according to the State survey.

The Alaska Industrial Development and
Export Authority applied to the
Department of Energy for a grant of $93
million 2 years ago to provide part of the
funding to build a S50-megawatt
powerplant near Healy in the late 1990’s.
Fuel will be supplied by Usibelli. Golden
Valley Electric Association, of Fairbanks,
is scheduled to operate and maintain the
plant and purchase power. The permit
application was submitted to the Alaska
Power Authority too late for
consideration in 1990. Various utility
board and other hearings and further
negotiations on financing are scheduled
for 1991.

Idemitsu Alaska Inc. carried on
exploration and other work at its
Wishbone Hill Mine near Palmer. The
State reported Idemitsu drilled about
11,500 feet of churn drill and core drill
holes for development, geophysical
logging, and environmental baseline
studies. The announced reserve of high
heat, low-sulfur coal is about 15 million
st with a scheduled mine life of 15 years.
The Diamond Chuitna Mine in the Beluga
coalfields conducted engineering,
environmental, and permitting activities.
The published reserve for this deposit is
about 300 million st of lower grade coal.
It is jointly owned by the BHW Group
and the Diamond Shamrock Chuitna Coal
Joint Venture and is managed by D & R
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Ventures Inc., according to State survey
information. This project had a
development program active in 1990.
Hobbs Industries Inc. said it has an
estimated 22.4 million st of better grade
reserves at its Castle Mountain Mine near
Sutton. Hobbs prepared an adit portal,
built access roads, and did other basic
surface facility preparation work. Only
about 2 million st of Hobbs’ 22.4 million
st of reserves is not involved in the
Mental Health Land Trust dispute.

REVIEW BY NONFUEL
MINERAL COMMODITIES

Metals

" Gold.—Gold production reported to the
Bureau of Mines in 1990 was 3,232
kilograms (103,900 troy ounces) valued
at $40.2 million, reported by 3 lode and
14 placer operators. This reported
production was probably about 56% of
the amount reported to the Bureau in
1989 and 57% of the value. The average
price of gold in 1990 was $386.91 per
troy ounce. Gold production reported to
the Bureau was about 45% of the State’s
estimated production.

The State estimated 1990 gold
production at 7,206 kilograms (231,700
troy ounces) valued at $89.2 million.
State production estimates for 1990 "are
based on data compiled from 204 DGGS
questionnaires returned by companies and
individuals; responses by another 15
sand, gravel, and stone quarry operators;
summaries supplied by the Department of
Public Facilities (DOTPF) and the U.S.
Forest Service (USFS); and bullion sale
volume from precious metal refiners."
About 83% of the gold was produced by
placer mines and the balance of 17 % was
recovered by two lode mines. In 1990,
the 10 largest producers in Alaska
recovered 49% of the State’s production,
114,083 troy ounces of gold. These
producers were Kennecott Greens Creek
Mining Co., Alaska Gold Co., Westgold
Ltd., Cambior Mines Inc., Polar Mining,
Inc., Anvil Mining, Sphinx Mining,
Alaska Placer Development, Nyac
Mining, and Citigold Alaska Inc. The
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Greens Creek Mine was the largest gold
producer in 1990. In 5 of the last 6 years
the Valdez Creek Mine was the largest
gold producer in the State. In 1990, it
only mined for about 6 weeks and spent
the rest of the season rerouting Valdez
Creek, building a new washing plant and
preparing for a full season of mining in
1991. The large offshore bucketline
dredge BIMA had a serious mechanical
failure in September, and the operation
was terminated after a season of poor
gold recovery and mechanical problems.
The dredge was moved to Tacoma, WA,
for sale or salvage.

The northern region produced 4,750
troy ounces of gold from 11 placer
operations that employed 35 people.
Production in 1989 was 6,800 troy
ounces of gold from 13 operations that
employed 38 people. The miners had
problems complying with the new water
recycling and reclamation laws and
regulations. Activities were reported in
the Chandalar, Wild Lake, and Wiseman
districts in the central part of the Brooks
Range. The biggest producer was
Chandalar Mines Inc. that mined ground
on Tobin Creek leased from Chandalar
Development Corp. The operator, D.M.
Ackels, moved his modern washing plant
and equipment to Tobin Creek from Gold
Dust Creek, near Fairbanks, the previous
winter. The State Survey reported the
following operators working in the
Wiseman district: Dave Ketscher on the
South Fork of the Koyukuk River; Paul
Dionne working underground near the
Hammond River; Outland Resources
Group on Chapman Creek and Koyukuk
River; Paradise Valley Mining on Birch
Creek near Wild Lake, also operating a
recreational mining venture for tourists;
Dan Even on Jim Pup and California
Creek; Wild River Ventures on Lake
Creek; Robert Aumiller on Prospect
Creek; Northern Lights Mining on Jay
Creek; and Steve Green and Jon Brewis
on Rocker and Davis Creeks.

The western region produced an
estimated 79,100 troy ounces of gold
from 42 placer mines, about 10% less
gold than in 1989. Alaska Gold Co.
operated two bucketline stacker dredges
near Nome. Dredge No. 5 worked on the

Third Beach (Monroeville) deposit at its
intersection with Dry Creek, about 3
miles northeast of town. Dredge No. 6
continued digging westerly along the
Submarine Beach, about 3 miles west of
the Nome airport. Each dredge has a
digging capacity of about 9,000 cubic
yards per day. These dredges operated
160 days, from May to early November
and employed about 135 seasonal people.
The State reported production of 24,000
troy ounces of gold from all Alaska Gold
Co. land in the western region.

Westgold Ltd., owner of the BIMA,
announced in October it would sell its
offshore dredge and 22,000 acres of
offshore State leases near Nome. The
economics of the operation did not work
out. In the 5 years of operation, gold
recovery did not come up to the forecast
50,000 troy ounces per year, the price of
gold decreased, there were serious
mechanical breakdowns, and gold
recovery did not meet expectations.
During the 1990 mining season, Westgold
recovered about 15,200 troy ounces of
gold, about one-half of the average in
previous seasons, employing 125
workers. The total recovery from
1986-90 was 121,861 troy ounces of
refined gold. The company developed an
apparently successful track-mounted,
remote controlled, sea-bottom suction
mining unit that recovered about 700 troy
ounces of gold during test runs, but that
project was apparently dropped when the
BIMA operation was terminated. Other
large operations on the Seward Peninsula
include: Anvil Mining Co., on Anvil
Creek in the Nome District; GHD
Resources at Kiwalik Flats, Candle
district; and Bud Meyers and Associates,
Mud Creek, Candle district.

Many small mining firms were active on
the Seward Peninsula. The State survey
list includes: N.B. Tweet and Sons with
a small dredge on Henry Creek,
Kougarok district; the Edwin Hatch and
Tom Johnson operations on Sweepstakes
Creek, Koyuk district; Howard Smith on
Little Rocker Creek, Nome district; Bert
Pedigrew on Speciman Gulch, Nome
district; Paul Steinhacher, Iron Creek,
Casedepaga district; Darrel Walker, Clara
Creck, Nome district; Alan Vesey,
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Hastings Creek, Nome district; Mark
Gumaer on Macklin and Duck Creeks,
Serpentine  district; Alaska  Placer
Development, Solomon Creek, Solomon
district; Jerry Pushcar, Nelson Creek,
Council district; Mathisen and
Christoferson on Eagle and Iron Creeks,
Council district; Hugo Lindfors and C.M.
Reader on Dome and Telegraph Creeks,
Council district; Roger Nordlum, Candle
Creek; Inmachuk Gold Corp., Inmachuk
River; and Global Resources Inc., Penny
River, west of Nome. Global continued a
combination tourist-recreational operation
using the old American Creek flume
dredge and hand methods.

Alaska Gold Company’s Hogatza River
placer unit in the Hughes district was
leased to Taiga Mining Co. Taiga
operated the 6 cubic-foot dredge on the
left limit of the ground previously mined.
Sphinx Mining Co. worked on Midnight
Creek in the Ruby-Poorman district,
about 30 miles south of the Yukon River.
Sphinx recovered about $1.6 million in
gold-silver bullion and tin concentrates,
employing 10 workers, according to the
State survey. Other active mining
companies in the Ruby-Poorman district
were: Flat Creek Mining Co. on Flat
Creek; Mike Hartman on Poorman
Creek; Yukon Mining Co. (Joel
Ramsted), Illinois and Golden Creeks;
Ross Novak, Boothby Creek; Conrad
House, Swift Creek; Green Mining and
Exploration, Swift Creek; Mike Sweetser,
Trail Creek; Howard Miscovich,
Poorman Creek; and Keith Tryck on
Ophir Creek. In the Tolstoi area,
Rosander Mining Co. operated on
Colorado Creek. The newly designed
washing plant used water recycling and
effluent containment. Castle Mining Co.
worked on Alamin Mining Co.’s Bear
Creek ground; gold recovered was below
Castle’s expectations.

The eastern interior region produced an
estimated 78,480 troy ounces of gold
from 115 mines in 1990 and employed
495 people. In 1989 the region produced
79,300 troy ounces of gold from about
the same number of mines, using about
the same number of employees. The
Fairbanks district was again the largest
producer of gold in the region. Estimated
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production from the district’s 27 placer
mines and 2 lode mines was 27,800 troy
ounces of gold and 5,500 troy ounces of
silver worth $10.7 million. Total
employment was 190 people, with 158
jobs at placer mines and 32 jobs at lode
mines. The State estimates production and
employment were about 20% lower than
in 1989 due mainly to reduced lode mine
activity. On Ester Dome, west of
Fairbanks, Citigold Alaska Inc. did no
mining but recovered about 2,500 troy
ounces of gold and 2,200 troy ounces of
silver from continued leaching of existing
heaps. The company carried on a
diamond drilling and exploratory project
on the Ryan Lode deposit and started
work on its new discovery, the
Curlew/Iving Lode, another similar gold
deposit northwest of the Ryan Lode.
Several holes drilled to depths of more
than 1,000 feet on the Ryan Lode indicate
the deposit maintains its width and grade
to at least that depth. Citigold continued
monitoring ground water wells and other
water sources because of reports and
allegations to the Department of
Environmental Conservation (DEC) that
cyanide solutions were escaping from the
leaching operation and causing
contamination threatening adjacent
properties. The Grant Mine, controlled by
Silverado Mines U.S. Inc., was leased by
American Copper and Nickel Co.
(ACNC). The company diamond drilled
17,434 feet of holes on the O’Day vein
structure and in the Ethel Pit area east of
the Ryan Lode property and planned to
do more work in 1991.

Polar Mining Co. operated a large
placer pit on Goldstream Creek, north of
Ester Dome between Sheep and Nugget
Creeks, and a smaller placer pit on
Fairbanks Creek. Both of these properties
were leased from Alaska Gold Co. The
Goldstream  operation used heavy
equipment for stripping after drilling and
blasting permafrost overburden. The pay
gravel was then mined with a loader and
hauled to the washing plant. Polar was
the largest gold producer in the eastern
interior district and one of the five largest
in Alaska. The company usually works
about 350 days per year on exploration,
development, and mining, using 28

regular and as many as 15 seasonal
employees. The Christina Vein workings
near Cleary Summit were leased from
Fairbanks Exploration Inc. Polar stripped
some of the vein, installed a small
crushing, screening, and gravity
concentration mill, and ran some bulk
sampling and milling tests on the ore.
Roberts Mining continued its
underground placer operation on Dome
Creek downstream from the former
United States Smelting, Refining and
Mining Co. dredging ground. The State
survey said Roberts Mining produced
about 15,000 cubic yards of pay gravel
during the winter for summer sluicing; it
averaged more than 0.04 troy ounce of
gold per cubic yard. The father and son
crew drills the frozen ground with a
jackleg, loads the round with ANFO, and
blasts using gelatin primers. A standard
round usually releases about 25 cubic
yards of overburden and pay gravel. Don
Read continued reprocessing old tailings
and working a small drift mine on
Treasure Creek on the north side of the
Fairbanks district. Alaska Gold Co.
leased placer ground to Alf Hopen on
Dome Creek; SVZL for drift mining on
Eldorado Creek; Ron Roman on Fish
Creek; and Walter Roman on Fish and
Pearl Creeks. Fairbanks district operators
included: Cooks Mining on Fairbanks
Creek; Jack Neubauer, Fox Creek; Don
Stein, Pedro Creek; Andy Miscovich,
Chatham Creek; Dwayne Savage, Last
Chance Creek; Alex Twogood,
Goldstream Creek; Jim Childs, new mine
on Nugget Creek; Howard Lambert,
Ester Creek; Carson Holt, Willow Creek;
and the operations of Jerry Hansel and of
Roger Moore on Ready Bullion Creek.
The Circle mining district activity was
about the same as in 1989, according to
the State survey. About 37 companies
produced, out of 52 that applied for
mining permits. This district had the
largest number of placer mines in Alaska
but most of them were relatively small.
Goldstream Mining Inc., on Mastodon
Creek, received a grant from the Alaska
Science and Technology Foundation to
design and build a testing plant that
operated successfully in 1989. Goldstream
then built a similar plant with a capacity
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of about 50 cubic yards per hour that
mined through the 1990 season. The new
plant mined, washed with less water than
usual, and reclaimed the ground during
the mining operation. Some of the larger
mines in the district were: Paul and
Company on Porcupine Creek; Greenhorn
Mining Co. (Stan Gelvin), Crooked
Creek; and Alaska Ventures (Vince
Halverson) on Mammoth Creek. The
State listed these other placer mines
active in 1990: Gold Post Mining Co. on
Deadwood Creek; Ron Wrede,
Deadwood Creek; Superstock Mining,
Crooked Creek; Points North (Bob
Cacey), Portage Creek; Jim Belfield,
Switch Creek; Steve Olson, Eagle Creek;
Dugger Mining Co., Mastodon Creek;
Lyle Colledge and Vern Stepp, Bottom
Dollar Creek;Magic Circle Mining,
Deadwood Creek; Aurora Mining, Pup
Creek; John Sipes, Deadwood Creek;
Dick Blevins, Portage Creek; John
Hendrickson, Sourdough Creek; George
Seuffert, Cripple Creek; Last Hope
Mining, Harrison Creek; and Clyde
Henry, on 43 Creek.

There were three placer mines active in
the Livengood district in 1990. Alaska
Placer Development Inc. was the largest
operator again, as it has been for at least
the last 6 years. The company
hydraulically stripped muck overburden
and mined and sluiced a gravel paystreak
overlying a rough limestone bedrock.
Mine effluents are contained in a pond of
about 160 acres that was constructed by
a previous operator. Process water is
reclaimed and recycled. Scott Rendich
mined on Willow Creek and Dick
Geraghty mined on Olive Creek. The
Eureka-Tofty and Rampart districts
supported 15 placer mines in 1990
compared to 9 in 1989. The State survey
reported Shoreham Resources recovered
1,074 troy ounces of gold, 208 troy
ounces of silver and 2,600 pounds of tin
from Cache Creek, in the Tofty district.
The company washed 26,000 cubic yards
of pay gravel. Mechanical problems, deep
overburden and low metal prices
adversely effected the operation. Alaska
Placer Development Inc. started a new
placer mine on American Creek east of
Manly Hot Springs.
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Smaller placer operators in the district
included: Robert Roberts on Skookum
Creek; Ric Swenson, Doric Creek; Orval
McCormach, on American Creek and on
Eureka Creek; Mike Krenzke, Eureka
Creek; Jim Wood, Little Boulder Creek;
Salter and Associates, Joe Bush Creek;
Delima Placers Inc., on Colorado and on
American Creeks; Harold Bergman, on
Cache and on Sullivan Creeks;Vern
Petefish, Little Boulder Creek; Anna
Russell on Trail Creek; John Shilling on
Slate Creek in the Rampart district; and
Frank Wilford on Hoover Creek bench
gravels, also in the Rampart district.

The Fortymile district had 28 placer
mines in 1990, an increase from 16 in
1989. The State survey characterized the
operations as "small mechanized sluicing
plants or scaled-up suction dredges
normally associated with recreational
mining or ground testing." Listed
operators were: Mike Buzby mined on
Chicken Creek, on claims leased from
Alaska Gold Co.; Velvet Mining Co.,
South Fork of Fortymile River; Dome
Creek Mining and Development, Dome
Creek; Leo Regner, Lillywig Creek; and
Charles Hammond, 45 Creek. Smaller
operations were: Mike Chambliss and
Clyde Baldwin on the South Fork of the
Fortymile River; Hank and Sons, Lost
Chicken Creek; Maxwell Mine and
Exploration and Al Ruddick on Canyon
Creek; Ken Wise, Mosquito Fork of the
Fortymile River; Dave Moss, Liberty
Creek; Freedom Mining and Exploration,
Robinson Creek; Richard Goodson,
Fortymile River; Hayden Exploration and
Mining and Maxwell Exploration, each
on Baby Creek; Lone Spruce Mining,
Squaw Creek; Frank Lockner, 60 Mile
River; Joe Trudeau; Jefferson Creek;
Franklin O’Donnell, Moose Creek; Mike
Williams, Kenyon Creek; Steve Bills,
O’Brien Creek; and Judd Edgerton on
Robinson Creek. Suction dredge miners
in the district included: Ostler Mining,
Tom Erickson, John Roop and Wesley
Devore. The most controversial operation
was probably David Likins’ "New
Zealand Dredge" on the Fortymile River.
It was described in news stories as a
smaller plant using a recovery system
similar to that used on bucketline stacker

dredges. The publicity was picked up by
environmental organizations,
misinterpreted and the fight was on,
partly because the Fortymile River had
been designated a Wild and Scenic River
in 1980.

In the Bonnifield district, the number of
active mines increased to 12 in 1990 from
9 in 1989. This district is east of Healy
and north of the Alaska Range. Alaska
Unlimited Inc., on Gold King Creek, was
again the largest operator in the district.
The gold is believed to have been eroded
from Nenana Gravel of Tertiary age or
from the Nenana coal-bearing formation.
Gypsy Luck Mining Co. mined on
Walker Creek, near Gold King Creek.
Other medium to small capacity operators
were: P & P Mining on Newman Creek;
Barney Harrod, Bonnifield Creek; Old
Yeller Mining and Kerry Knapp, each on
Totatlanika River; Tom Faa, Moose
Creek; The Four Stewards, Iron Creek;
Glenn Parr, Walker Creek; the Annabelle
Mine (Jim Rowland), Moose Creek;
Tommy Van Inc., Flat Creek; Fred
Cook, Portage Creek; and Jackson
Mining Co. on the Totatlanika River.

Several old camps in the Alaska Range
had new activities: Tok Gold and
Exploration mined on the Tok River near
Stibnite Creek; Law Iosua and MVM
Associates mined on Rainy Creek and
Richard Knutson mined at Broxson
Gulch, west of Rainy Creek. Rainy Creek
and Broxson Gulch contain both gold and
platinum. David Jensen mined gold from
July and McCumber Creeks, near the
Granite Mountains.

The south-central region produced an
estimated 16,670 troy ounces of gold in
1990, down from 73,100 troy ounces
estimated production in 1989, according
to the State survey. Employment dropped
from 280 to 160 employees. Cambior
Alaska Inc., the operator of the Valdez
Creek placer mine, rerouted Valdez
Creek to allow upstream work under the
upper channel of the creek. It mined for
5 weeks in the fall and produced an
estimated 8,031 troy ounces of refined
gold from about 138,000 cubic yards of
pay gravel. The Alaska Department of
Fish and Game required the creek
diversion to protect the fishery and as a
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réquirement to issuing new operating
permits. The mine should have a full
season of operation in 1991 with a new
washing plant much closer to the current
mining site. Smaller placer mines
working in the Valdez Creek district were
Crooked Dog Mining on Grogg Creek,
Howard McWilliams on Johns Creek and
Broad Pass Mining Co. on Squaw Creek.
In the Chistochina district Hoffman
Mining produced gold, silver, and
platinum from the Middle Fork Mine on
the Chistochina River. William Beerman
and George Livermore mined on Slate
Creek and Ruby Gulch. The Mrak placer
mine and the placer of Magnum
Resources International each operated on
Willow Creek. Lonesome Mining Co.
mined on the Little Susitna River.

The Kahiltna district was moderately
active. Fine sizes of gold particles usually
required specialized mechanical plants for
satisfactory recoveries. [Ed Ellis
recovered gold and platinum by hand
methods from the Golden Bar Group of
claims situated on a bar in Cache Creek.
Jim Watkins mined on Falls Creek. Ame
Murto mined gold and platinum on
Martin Creek in the upper Kahiltna
drainage. Martin Herzog continued placer
mining on Cache Creek. The State survey
reported low activity on the Kenai
Peninsula, confined mostly to recreational
suction dredges or small mechanized
plants run as combination placer mines
and tourist attractions. Cynthia Toohey
mined by hand and with a small suction
dredge in the Hope district. Wallace
Saline used a suction dredge on Canyon
Creek. In the Girdwood district, Outsider
Mining Co. worked on the Wagner
Group claims. He used a suction dredge
and hand methods. There were apparently
no regular mining operations in the
Nelchina district but a considerable
amount of assessment work and claim
maintenance was accomplished.

Southwestern  region’s  estimated
production was about 14,400 troy ounces
of gold with some silver, mercury and
platinum from 26 placer mines,
employing about 100 people. The largest
placer mine in the Nyac district was
operated by Nyac Mining Co. at the head
of Bear Creek, about 35 miles south of
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Aniak. The State survey reported about
20 people mined several hundred
thousand cubic yards of pay gravel from
a shallow bedrock placer. About 30% of
the mechanics and support staff were
Alaska natives who lived at Crooked
Creek. They started mining careers
working at a hard rock joint venture gold
prospect on Donlin Creek that was
explored by Westgold and the Calista
Native Corp. Flat Creek Placers
continued mining on upper Flat Creek, in
the Iditarod district. Richard Fullerton
died; he and his brother John Fullerton
had mined together for more than 50
years. Lyman Resources of Alaska built
a new washing plant and did exploration
work on Donlin Creek but did not mine
in the 1990 season. Magnuson Mining
Co. mined in the Ganes Creek drainage
and did some exploration work at the old
Independence Mine near the head of
Carter Creek. The Golden Horn Mining
Co. (owned by the John Miscovich
family) leased claims to R.R. Hensler
Inc. of California. This operation on
Otter Creek, near Discovery Camp,
reworked dredge tailings but did not pay
out. On Chicken Creek, Richard
Wilmarth mined a small cut and dug a
bedrock drain. Washing the waste rock
paid off, also.

Julian Creek Mining Co. continued
placer mining on Julian Creek, a tributary
to the George River. L.E. Wyrick
recovered coarse gold from shallow pay
gravel on upper Granite Creek in the
George River area. John O’Carroll
worked on Spruce Creek Bench. Allan
(Eep) Anderson worked some new
ground and old dragline tailings on
Yankee Creek, west of Takotna. Paul
Sayer mined and explored on Ester and
Little Creeks near Ophir. R&W Mining
mined on Ophir Creek, an area that had
been idle for several years. Alvin Agoff
mined on Prince Creek at the base of
Chicken Mountain.

Among the scattered and isolated
operators the State reported Dave Penz
mined good ground on Buster Creek near
Russian Mission. Fred Noden had a fairly
new small operation on Chanuk Creek,
tributary to the Mulchatna River, north of
Lake Clark. Also north of Lake Clark,

Richard Busk mined ground on Scynneva
Creek in the Bonanza Hills. This ground
was formerly worked by Terry and
Victoria Gill. LBMB Mining Co. worked
a small cut on Murray Gulch and New
York Creek along the Kuskokwim River
and south of the Horn Mountains. The
Taylor Creek Mine in the Taylor
Mountains, south of Sleetmute, was
reactivated by Scott Greger. Holitna
Basin Mining and Exploration completed
some test work on placer ground on 47-
Creek, south of Sleetmute.

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. The
underground Greens Creek Mine of the
Kennecott Greens Creek Mining Co.
produced 38,103 troy ounces of gold
from 382,574 short tons of ore, according
to the State Survey. The mine is situated
about 18 miles southwest of Juneau in a
nonwilderness area on Admiralty Island.
The gold was recovered by smelting the
lead, zinc and mixed lead-zinc
concentrates from the flotation
concentrator. Greens Creek produced
more gold in 1990 than any other mine in
Alaska. An intensive exploration diamond
drilling program is being conducted with
indications there will be substantial
additions to the reserve tonnage in the
mine. During this second year of
operation significant improvements were
made in metal recoveries by finer
grinding and improved flotation practices.
Small amounts of placer gold were
recovered by several placer miners. Jerry
Fabrizio, operating as Snow Lion Mining
Co., worked claims on Porcupine Creek
near Haines. About 30 cubic yards per
day of beach strandline deposit material
was mined and sluiced by Carl Glanville
near Yakutat. Andrew Moritz, Jr., tested
strandline deposits near Mount
Fairweather but did not develop
commercial deposits of placer gold,
according to State survey reports.

Exploration at the Alaska Juneau (A-J)
Mine east of Juneau was continued by the
joint venture Echo Bay Alaska Inc. (85%)
and Watts, Griffis and McOuat Ltd.

ALASKA—1990



(WGM) (15%), of Toronto, Canada.
Echo Bay is the project operator. The
property is leased from Alaska Electric
Light and Power Co. and the City and
Borough of Juneau (CBJ), the owners.
The 1990 program increased the proven
and probable reserves to over 100 million
short tons containing about 3.3 million
troy ounces of gold, according to Echo
Bay’s 1990 Annual Report. The forecast
milling grade will be 0.052 troy ounces
gold per st over a mine life of 12 years.
Present plans call for a flotation and
gravity mill with a capacity of 22,500
tons of ore per day with regrind and
cyanidation capacity to recover gold and
silver from the concentrates. Gold from
the flotation and gravity concentrates will
be smelted to dore’ bullion and shipped
outside for refining. The new mill,
surface facilities, and haulage adit portal
will be at Thane, about 4 miles south of
Juneau. The 1990 exploration program
completed about 83,000 feet of diamond
drilling and a considerable footage of
underground drifting, crosscutting, and
raising. This work increased the reserves
about 50% above the 1989 figures. Other
mineralization was listed by Echo Bay at
about 2.1 million troy ounces of gold in
lower grade rock, a 300% increase above
the 1989 estimate.

The Environmental Impact Statement
(EIS) is being prepared by the Bureau of
Land Management (BLM). The scoping
meetings began in April 1989 to obtain
public input and identify environmental
and socioeconomic issues. A Preliminary
Draft EIS was released to government
agencies in December 1989. After the
agency comments and public concerns
were compiled, Echo Bay published a
revised project description in May 1990.
The revised description proposed a site
for the surface facilities and mine access
adit portal near Thane and proposed using
LPG fuel instead of diesel fuel for
electrical power generation. Thane is
about 4 miles south of Juneau, practically
free of snow avalanche danger, has more
favorable terrain, and is much closer to
the preferred tailings disposal site. The
Final EIS should be released early in
1991. The deposit is about 3 miles long
and varies from about 50 feet to 600 feet
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wide. Most of the gold and silver values
are contained in swarms of quartz
stringers and veins that are from less than
1 inch wide to 15 feet wide and contain
some pyrrhotite, lesser sphalerite, small
amounts of galena, and very small
amounts of free gold. The veins average
about 6 inches in width and about 0.5
troy ounce in gold. The vein swarms are
localized along the Coast Range
Megalineament and emplaced near the
contact between metadiorite and slate or
phyllite hanging wall rocks and a green
schist footwall. The east-west Silverbow
fault cuts the deposit near the northerly
end, dividing it into the north and south
ore bodies. The fault has about 1,800 feet
of oblique left-lateral displacement. The
north ore body was developed by an
internal shaft from the mill haulage level
at an elevation of about 460 feet above
mean sea level (msl) to about 1,000 feet
below msl and partially mined to the
surface. A long crosscut was started from
the 10th level of the shaft at about 530
feet below msl and through the fault
toward the south ore body; it was only
advanced about 750 feet beyond the fault
when the mine closed. The south section
of the deposit was partially mined above
the old mill haulage level only and
includes the ground at the south end
purchased by the Alaska Juneau Mining
Co. from the Alaska Gastineau Gold
Mining Co. about 1934.

The Echo Bay-WGM joint venture also
leases the Treadwell group of mines on
the east shore of Douglas Island, about 1
mile westerly across Gastineau Channel.
The Treadwell operations produced about
3 million troy ounces of gold from 1881
to 1917 when a hanging wall cave-in
flooded the mine with sea water. Mining
had progressed from the surface to 2,300
feet below msl and exploration and
development was progressing to the 2,800
foot level. Echo Bay contracted with
Tonto Drilling Services to diamond drill
a directionally controlled hole from the
east side of Gastineau Channel to
intersect the Treadwell deposit and then
to drill three offset holes through the
structure. Echo Bay’s 1990 annual report
stated: “The first three holes encountered
the diorite formation that hosts the

Treadwell zone, but showed scant gold.
The fourth hole encountered 600 feet of
diorite, of which 186 feet graded 0.10
ounce/ton gold, including 49 feet of 0.22
ounce/ton." About 10,000 feet of hole
was drilled. It may be possible to access
the Treadwell ore zone by a decline from
a shaft in the A-J workings. °

The Kensington Mine is about 50 miles
north of Juneau and about a mile east of
Lynn Canal. It is owned by a joint
venture of Echo Bay (50%) and Coeur
d’ Alene Mines Corp. (50%). Echo Bay is
the operator. There was a small
production of gold and silver in the early
1900’s from stopes near-the outcrop and
from a short level at an elevation of about
2,400 feet. The 1990 annual report by
Echo Bay lists reserves at the end of 1990
at about 1.9 million troy ounces of gold
averaging 0.148 troy ounce gold per st,
an increase of about 40% above the 1989
reserves. The State survey lists this
reserve as contained in 12.8 million tons
of ore. Drilling and other work from the
new 5,200-foot crosscut adit driven
easterly from the foot of the mountain at
the 800-foot level has identified the
Kensington stockwork of quartz veins in
diorite over a vertical range of 2,800 feet
and along strike for about 1,600 feet. The
structure strikes about north and south
and dips steeply to the east. The average
width is about 50 feet. Gold occurs
mainly as calaverite (a gold telluride) and
native gold. There are small amounts -of
pyrite and minor chalcopyrite present. A
raise connects the 800 level to the 2,000
level. Ramps provide access from the 800
level to levels at elevations of 900 feet
and 1,175 feet. The 800 level was driven
as a production sized opening although it
would intersect the Kensington structure
about 600 feet below the lowest old drill
holes. The 800 level crosscut the Horrible
and three other gold-bearing zones before
reaching the Kensington. The 2,000 level
cut the Eureka zone just west of the
Kensington and one small zone to the east
before intersecting and drifting north and
south on the Johnson zone.

Planning in 1990 indicates rock and ore
is competent enough to allow use of
modified longhole stoping techniques.
Bulk sampling and milling tests yielded
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gold recoveries of at least 92%. The
proposed mine, mill, and infrastructure
will have a scheduled capacity of 4,000 st
per 24-hour day, produce 200,000 troy
ounces of gold per year, and employ
about 350 people. Flotation concentrates
will be cyanided and all gold recovered
will be smelted to dore’ bullion and
shipped out for refining. The company
estimates the gold production cost will be
about $225 per troy ounce. Capital costs
should be about $170 to $180 million
including a contingency fund of $15 to
$20 million.

The Jualin Mine and some nearby
property is being explored on a buy-in
basis by Placer Dome (U.S.) Inc. In 1987
Curator American Inc., and later
International Curator (60%) and Granges
Inc. (40%), optioned the property from
Hyak Mining Co., of Juneau. Hyak
retained a 5% royalty. The Jualin Mine is
on Johnson Creek and is just south and
east of the Kensington Mine. A reserve
figure published in November 1990 listed
1.07 million st averaging 0.349 troy
ounces, uncut, and not considering
mining dilution or mill recoveries. About
26,000 feet of diamond drilling was
completed in 1990. The main zone
consists of a quartz and carbonate vein
stockwork about 50 feet wide in sheared
diorite, similar to the Kensington host
rock to the north. These stockwork zones
with quartz, carbonates, pyrite, galena,
sphalerite, chalcopyrite, and native gold
contain most of the estimated reserve
tonnage. More compact high-quartz veins
from about 1 to 5 feet thick contain more
abundant sulfides and gold; they
commonly crosscut the carbonate-carrying
veins and usually enrich them. Some
gold-bearing felsic dikes crosscut the
diorite and were exposed in earlier
trenching. There has been renewed
interest in prospecting and exploring
dikes that show significant quartz-sericite-
pyrite-sphalerite-gold mineralization.
These dikes tend to crosscut the general
trend of the diorite and the main
mineralized zone.

The Jualin Mine produced an estimated
48,375 troy ounces of gold in the period
from 1896 to 1920, when the small stamp
mill burned. The ore came from four or
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five quartz veins that ranged in width
from 2 to 10 feet. One vein averaged
about 1 1/2 troy ounces of gold per st;
the other veins each averaged less than
1/2 troy ounce of gold per st. A Belgian
company controlled the property when
World War I interrupted its financing and
drain tunnel project, and loss of the mill
shut off the last source of revenue. The
patented mining claims were foreclosed
by the State for nonpayment of taxes.
Hyak Mining Co. relocated the property
as State mining claims in 1978. Bear
Creek Mining Co. leased the property in
1983 and did some diamond drilling.
Curator American Inc. leased the
property in 1987 and core drilled about
14,000 feet in 28 holes. In 1988 Curator
diamond drilled an additional 14,000 feet
and built a
S-mile access road from a cove near the
entrance to Berners Bay to the mine.
Curator leased the Dream deposit in the
Chilkat Mountains across Lynn Canal, to
the west, and started to explore them. A
field crew from the Bureau of Mines had
discovered the Dream precious metal and
base metal deposit and it had been located
by local prospectors and leased to Hyak.
Placer Dome (U.S.) Ltd. leased the Jualin
and Dream properties in 1989 and
continued exploring them as possible low-
grade but large-tonnage gold producers.
The State survey lists other exploration
projects in the southeast region. Hecla
Mining Co. diamond drilled on the Red
Diamond, Yakima, and Lawson Creek
deposits on Douglas Island. Lac Minerals
(U.S.) Inc. and Noranda Exploration Inc.
jointly explored at the old Niblack Mine-
Lookout Mountain area and the Ruby
Tuesday deposit on Prince of Wales
Island and the Kaigani prospect on Dall
Island.These are precious metal and/or
base metal deposits. Sealaska Corp. did
some exploration work at several
localities: a buried porphyry with gold
mineralization north of Klawok; skarn
copper with gold at Coco Harbor;
volcanogenic massive sulfide copper
deposits with gold values in the Hetta
Inlet and Trocadero Bay areas, Dora Bay
and Sukwan Island; and the Dolomi area
copper-gold deposit leased to American
Copper and Nickel Inc. The Lucky Nell

Mine adit on Prince of Wales Island was
reopened and the underground workings
and mine dumps were sampled by Guy
Comer of Ketchikan. Hyak Mining Co.
used mapping, geophysical surveys, and
geochemical sampling on Chichagof
Island. BHP-UTAH funded a month-long
sampling and mapping project on Prince
of Wales Island. Delta Minerals explored
in the Porcupine townsite using reverse
circulation drilling, mapping, sampling,
and geophysical surveys in the old gold
placer district near Haines. Pulsar
Resources (U.S.) Inc. contracted for
5,500 feet of core drilling and did
regional geological and geochemical work
in the Hyder area in 1990. Pulsar is a
subsidiary of Hyder Gold Inc.

Exploration in the classic epithermal
gold setting of the Alaska Peninsula
region was valued at about $1.77 million
in 1990, down from about $2.01 million
in 1989. Battle Mountain Exploration Co.
vigorously explored land leased from the
Aleut Corp. on Unga, Popof, and Nagai
Islands in the Shumagin group of islands.
The State survey described the program
as including mapping, rock sampling, and
drilling following a large airborne
magnetic-electromagnetic ~ geophysical
survey. Work on Umnak and Unalaska
Islands included a smaller geophysical
survey followed by intensive geologic
mapping, geochemical sampling, and
drilling. Alaska Apollo Mines Ltd.
reported reserves at the Apollo and
Shumagin Mines on Unga Island average
0.765 troy ounces gold and 2.47 troy
ounces silver contained in 208,260 st of
ore.

Silver.—Silver production reported to the
State in 1990 was 10,135,000 troy
ounces, valued at an estimated
$50,675,000. The State reported silver
production in 1988 and 1989 at 49,790
and 5,211,591 troy ounces, respectively,
valued at $281,950 and $27,360,852.
Alaska ranked third among the States in
production of silver, up from sixth in
1989. The Greens Creek Mine, in its
second year, produced 7,636,501 troy
ounces of silver from 382,574 st of ore.
This was Greens Creek’s second year as
the top-ranked silver mine in the United
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States. The milling rate averaged 1,050 st
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
1990. An average of about 4,000 tons of
open pit ore 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 1990 was reported to
have averaged about 25.7% zinc and
10.5% lead, from a published reserve of
85 million tons averaging 17.1% zinc,
5.0% lead and 2.4 troy ounces silver per
st. Some of the ore exposed at the surface
of the deposit contained badly oxidized
mineralization and was stockpiled for
later research and treatment. The
moderately oxidized ore yielded rather
poor recoveries of lead and silver and
required considerable work on the
grinding and flotation circuits to attain the
expected metallurgical results. Silver
recovery was about proportional to the
lead content of the mill products.
Elemental sulfur is present in the ore and
requires preliminary flotation to keep it
from diluting the shipping concentrates.
Anticipated annual silver production is
about 3.9 million troy ounces when
milling 6,000 tons of ore per day. The
silver would be recovered from smelting
560,000 st of zinc concentrates averaging
3.0 troy ounces of silver per st, 120,000
st of lead concentrates at 16.5 troy
ounces silver per st, and 50,000 st of
bulk concentrates at 4.5 troy ounces
silver per st. Placer gold recovered in
1990 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 25.855
metric tons of tin, valued at about
$200,000, was produced in Alaska in
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1992. The reported tin output in 1989
was 87.99 metric tons valued at
$672,000. Sphinx Mining Inc. recovered
a byproduct placer tin concentrate at its
placer gold mine on Midnight Creek, in
the Ruby-Poorman district, about 30
miles south of the Yukon River, in the
western region. Shoreham Resources Ltd.
also produced a placer tin concentrate
from its gold placer on Cache Creek in
the Tofty district, in the eastern interior
region. Kennecott Exploration Inc.
mapped 8 square miles, took soil and
rock geochemical samples and drilled two
holes in a tin exploration program at
Potato Mountain, on the Seward
Peninsula. There was little exploration
effort and expenditure on tin in 1990
other than that necessary to hold several
promising prospects justified by previous
work.

Zinc and Lead.—The State survey
reported 1990 zinc production at 164,350
metric tons valued at $253,680,000 and
lead production at 40,106 metric tons
valued at $30,954,000. This was an
increase from 18,007 metric tons of zinc
and 8,698 metric tons of lead valued at
$29,383,400 and $7,692,009 in 1989.
The amounts and value of 1990
zine,silver and lead production reported
to the Bureau of Mines has been withheld
to avoid disclosing company proprietary
data. Alaska ranked first among the States
in zinc production, second in lead
production and third in silver production.
Nevada and Idaho silver output topped
Alaska in 1990.

The Greens Creek Mine operated full
time during its second year. The mine is
in a nonwilderness area east of Hawk
Inlet, on Admiralty Island, about 18 miles
southwest of Juneau. The underground
mine supplied an average of 1,050 st per
day of ore to the selective flotation mill,
for a total of 382,574 tons. The State
survey lists 1990 production at 7,636,501
troy ounces of silver, 38,103 troy ounces
of gold, 33,457,804 pounds of lead and
74,006,086 pounds of zinc in
concentrates. Copper and barium minerals
in the ore were not recovered. Startup
problems in the mill were brought under
control by finer grinding and by

modifications of the flotation circuits and
reagents. Lead, zinc, and a bulk lead-zinc
concentrate were shipped to foreign
smelters from the company’s Hawk Inlet
storage and loading dock. The bulk
concentrate goes to Imperial Smelting
Furnace (IFS) smelters for the recovery
of the complex mixture of contained
metals. The known ore bodies have been
described as volcanogenic massive sulfide
deposits in folded metasedimentary rocks
of late Triassic age. The explored ore
deposits are the north, central, and south
zones. The zones range from 6 to 80 feet
thick, from 200 to 700 feet down dip and
1,200 to 2,000 feet long. Mining was by
drift and fill methods in the narrower
parts of the deposits and by modified cut
and fill methods in the wider stopes.
Much of the stope fill is deslimed and
pressure-filtered mill tailings backhauled
into the mine. Jumbo drilling, loading,
and hauling is accomplished by diesel-
powered equipment. There was an
ambitious program of 61,500 feet of
development and exploration drilling in
addition to 47,500 feet of production
drilling. The operating work force is
about 265 people. The State believes this
operation adds about $30 million annually
to the economy of Juneau in salaries,
goods, and services. Except for a few
people, the operating crew lives in the
Juneau area and is transported by the
Alaska Dream, a catamaran crew boat,
from Auke Bay to Youngs Bay on
Admiralty Island and thence by buses to
the mine and mill sites on Greens Creek
and the storage and shipping site on
Hawk Inlet. The company has a smaller
standby catamaran based at its Auke Bay
dock.

The Red Dog Mine is situated about 90
miles north of Kotzebue and 52 miles
inland, northeasterly, from the Chukchi
Sea. The mine produced 1,318,200 tons
of zinc-lead-silver ore during the first
year of its open pit operation in 1990,
according to the State survey. Only
321,700 tons of lead, zinc, and bulk
(ISF) lead-zinc concentrates were shipped
during the short open-water season of
about 100 days. The concentrates went to
the Cominco Alaska Inc. (Cominco)
smelter at Trail, British Columbia,
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Canada, and to smelters in Europe and
the Far East. The published inferred ore
reserves contain 85 million st averaging
17.1% zinc, 5% lead and 2.4 troy ounces
of silver per st. The zinc ore body is
believed to be one of the richest and
largest found to date. The deposit is
owned by the NANA Regional Corp. Inc.
and has been developed and equipped by
Cominco, the operator, at a total cost of
about $415 million. Fifty miles of the 52-
mile port access road and the port facility
were financed by the State-owned Alaska
Industrial Development  and Export
Authority (AIDEA) with bond sales. The
road and port project cost of about $175
million will be paid back by Cominco
over a specified period of years. Any
other mining or industrial projects that
develop in the area that become users of
the system will pay for the use on a pro
rata basis. The road and port projects
financed by AIDEA in this area are
known as the DeLong Mountains
Regional Transportation System.

The Red Dog deposit occurs in late
Mississippian cherts, limestones, and
black shales as relatively flat-lying,
poorly bedded materials of four types:
silica rock, sulfide rock, sulfide-bearing
barite, and barite low in sufides. The
chief sulfides are light-colored sphalerite,
galena, marcasite, and pyrite. There are
small amounts of boulangerite,
chalcopyrite, polybasite, and tetrahedrite.
The sulfides are usually present as fine
intergrowths with silica. The silicification
of the shale has been widespread within
the ore body, and oxidation of part of the
iron minerals has caused the red and
brown coloration present. The deposit is
about 4,400 feet long, from a few
hundred feet to 1,400 feet wide and about
300 feet thick. The initial stripping ratio
was about 1.2 to 1 but will decrease to
about 0.8 to 1 in later years of operation.
Production started out at over 4,000 st
per day and the mill is scheduled to
operate at 6,000 st per day as soon as the
usual startup problems are solved. The
bench height in the open pit is 25 feet and
the bench slopes vary from 45° to 26°,
depending on the local strength of the
rock and permafrost. Benches are usually
80 feet wide to give a haul road width of
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60 feet and a maximum grade of 8%.
Blast holes are drilled 8 to 9 inches in
diameter with a Drilltech D40K drill and
loaded with ANFO prepared at the site
with a mixer-loader truck. A Caterpillar
922C loader equipped with a 13-cubic-
yard bucket fills Cat 777 haul trucks with
85 st of ore for delivery to the primary
crushing plant northwest of the open pit.

The selective flotation concentrator was
designed by Cominco and the Ralph M.
Parsons Company, constructed as eight
prefabricated units in the Philippine
Islands, barged to the port on the
Chukchi Sea, and moved by transporters
to the mine. The mill units were
assembled about one-half mile west of the
primary crushing plant. A conveyor
delivers the minus 8-inch crushed ore to
a SAG mill, through cyclone classifiers,
a ball mill, and tower mills to the 200-
foot-diameter mill feed thickener.
Thickener underflow goes through two
Maxwell cells to remove free sulfur, then
to the lead rougher flotation Maxwell
cells. The lead rougher concentrate is
reground in tower mills, cleaned two or
three times in Maxwell cells and flotation
columns, dewatered, and pressure
filtered. The lead cleaner operation
produces a clean lead concentrate and a
bulk (ISF) lead-zinc product. Lead
rougher tails go to zinc flotation. The
zinc roughers are Maxwell cells and
flotation columns. Zinc rougher
concentrates are reground in tower mills,
cleaned three times in Maxwell cells and
flotation columns, dewatered, and
pressure filtered. In addition to the usual
methods of mill control three Outokumpu
Courier on-stream analyzers monitor 15
pulp streams for lead, zinc, iron and
solids content. Four Ingersoll Rand Lasta
filter presses dewater flotation
concentrates. Each press has 84 leaves,
each 4 feet by 4 feet, said to be the
largest made. One press handles the lead
and the ISF concentrates, two presses are
dedicated to zinc, and one press is a
spare. Mill concentrates are hauled to the
port by Arrow Transportation
International Inc., of Seattle, using trucks
that haul two 36-ton trailers each. The
concentrates are stored in a building that
is 1,400 feet long, 250 feet wide, and 125

feet high. This "largest building in

Alaska" will hold 816,000 st of
concentrates, allowing Red Dog to-
operate all year. The two self-unloading
barges are owned and operated by Foss
Maritime Co., Seattle. Each barge has a
tug and can haul 6,000 tons per trip from
the port to a ship anchored in 55 to 60

feet of water from 4 to 5 miles offshore.

The mine and mill operates under the
zero discharge regulations of the
Environmental Protection Agency so must
maintain monitoring and analytical

laboratory facilities, and ' a water
treatment plant that will remove heavy

metals from tailings effluents and mill

makeup water. The laboratory also

monitors the effects of various water
streams on Arctic char and trout under
specified control = conditions. Five
Wartsila diesel generator units supply
electrical energy and heat to the

operation. When outside temperatures are

below -45 degrees Centigrade auxiliary

heat is used. When all of the waste heat
from the generating plant is not required
for buildings, the excess heat is used to
increase the mill pulp temperatures.

Employees work on site 4 weeks and
spend 2 weeks away from the camp.

Working shifts are from 10 to 12 hours

per day while on the job site. A Boeing
737 jet aircraft flies in from Anchorage

via other stops each Monday with shift
change personnel and materials. Alcohol,

drugs, and firearms are not allowed on

the property.

Cominco explored and drilled near the
Red Dog Mine. It also drilled at the Sun
base metal property near the east end of
the Ambler copper belt and at the
Smucker deposit near the west end of the
belt. Moneta-Porcupine Mines drilled
three holes on the Lik zinc-lead-silver
property about 12 miles west of the Red
Dog Mine to obtain a fresh ore sample
for metallurgical testing. Moneta is
purchasing a 50% interest in the Lik
deposit from General Crude Oil Minerals.
The State survey reports the Lik deposit
has preliminary reserves of about 18.2
million st averaging 10.2% zinc, 3.3%
lead, and 1.5 troy ounces silver at a
cutoff grade of 7% combined lead-zinc.
Moneta has an agreement with Echo Bay
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Mines Ltd., the co-owner of Lik, that
would reduce Echo Bay’s 50% interest to
20% in 30 years and increase Moneta’s
interest to 80%.

Other Metals.—No  production  of
mercury, platinum-group metals, or
tungsten was reported to the Bureau of
Mines or to the State. 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, but
the previous enthusiasm even for these
prospects appeared to be waning. Interest
in molybdenum deposits seemed to have
disappeared. Only necessary assessment
work was carried out on some of the
more interesting nickel-copper claims.
The previous interest in uranium,
radioactives, and rare earths about
disappeared.

Industrial Minerals

Sand and Gravel. —Construction.—
Construction sand and gravel production
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 chapter contains
actual data for 1988 and 1990 and
estimates for 1989.

Production of construction sand and
gravel reported to the Bureau of Mines in
1990 was 15.1 million st valued at $41.8
million, about 11% below estimated
output in 1989. The estimated production
in 1989 was 17.0 million st valued at
$48.5 million. The State survey reported
the 1990 production of 15.0 million st
valued at $40.8 million, produced by 645
employees. Usage in the North Slope
oilfields has been decreasing, but there
has been some improvement in the larger
urban markets. There was no reported
production of industrial sand and gravel
in Alaska. Recent changes in the Alaska
mining laws and regulations require
producers of industrial minerals to pay
rents and royalties and abide by more
costly reclamation stipulations. The State
reported five companies announced they
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have ceased operation in 1990 because of
the overall unfavorable economic and
regulatory climate. According, to the
State, the northern region used more than
1.5 million st of sand and gravel. The
Red Dog Mine project consumed about
900,000 st for road, tailing pond, and
stream diversion work. About 400,000 st
was permitted for use along the Dalton
Highway and the oil pipeline by the U.S.
Bureau of Land Management. B.P.
Exploration used about 130,200 st for
construction, maintenance and repair
projects in the western part of the
Prudhoe Bay area and the Duck Island
unit. About 100,000 st of sand and gravel
was used by ARCO Alaska for drill sites
and other work; it was obtained from
several pits in the Kuparuk area. The
western region reported about 0.8 million
st total usage, with about 720,000 st for
road repairs on the Seward Peninsula and
90,000 st of gravel to repair the Teller
airport. The Alaska Department of
Transportation & Public Facilities
(DOT&PF) took care of the road work.
Tidemark Corp. did the $452,000 repair
and improvement work at the Teller
airport. The estimated unit value of sand
and gravel in the northern and western
regions was $4.00. State surveys reported
industry employment was 130 people in
the northern region and 25 people in the
western region.

The eastern interior region consumed
almost 5 million st of sand and gravel,
valued at over $12.4 million, an average
of $2.40 per st. The State listed industry
employment at 153 people. DOT&PF
reported about 950,000 st of sand and
gravel was used in repair work on the
Parks, Alaska, and Dalton Highways and
some other roads. Some of this material
may have been used in the northern
region. About 530,000 st of gravel was
permitted by the U.S. Bureau of Land
Management from about 30 quarry and
pit sites along the Dalton Highway from
Fairbanks to the Yukon River. The
largest single job was the Geist Road
Extension, north of the Chena River and
west of University Avenue in Fairbanks.
It was designed to relieve traffic problems
in the western part of the city. The prime
contractor on the Geist Road job was

Earthmovers Inc. Fairbanks Sand and
Gravel Inc. recovered about 183,000 st of
sand and gravel, using its barge-mounted
clam shell dredge and a crew of 11
people. Douglas Management mined
about 20,000 st from its pit at Peger Lake
and R.B. Gravel Sales used about 500 st
of sand and gravel from tailings at its
mine on Ready Bullion Creek on private
roads.

The south-central region producers
reported mining about 5.3 million tons of
sand and gravel worth almost $12.6
million and employing 160 people.
Completion of modernization of the new
Seward Highway near Potters Marsh,
various road repair jobs by DOT&PF,
and a modest increase in the construction
industry raised the use of construction
sand and gravel from an estimated 4.5
million st. in 1989. The Anchorage-
Susitna Valley area was the outstanding
user in 1990. The Alaska Railroad
reported it shipped an estimated
2,560,000 st of sand and gravel in four
unit trains daily from the Palmer-Wasilla
area to Anchorage markets. About
1,935,000 st was shipped in 1989 by unit
trains from the same area. AAA Valley
Gravel Inc. continued to be one of the
principal sources of sand and gravel in
the Wasilla area. The State listed Jim
Cline’s Enterprises and Cremer Services
as other suppliers in that area. Hermon
Brothers Construction Co. Inc. worked its
Schrock Pit in the Mendenhall Valley.
Lynn Sandvik, of Sandvik Enterprises,
reopened his Palmer Pit. Spring Creek
Gravel Inc. operated its pit at Mile 204,
Glen Highway, and marketed screened
gravel products. In the Kenai-Soldotna
area, Waldo Coyle produced gravel from
his homestead along Beaver Loop Road.
Jackson Construction and Fairwell Gravel
mined sand and gravel near Soldotna. In
the southwestern region Metco Inc.
reported to the Bureau of Mines that it
mined 43,936 st worth $106,620 in 1990.
The State survey reported Metco Inc.
produced 60,000 st of sand and gravel
worth $63,000 from the Metco River Bar
near Seward using a rubber-tired scraper.

Southeastern regional sand and gravel
production was 1.4 million st valued at
$3.5 million by the six companies
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reporting to the State survey. The
industry employed 80 people. Three
companies operating six pits mined
316,620 st of sand and gravel valued at
$2,016,305 in 1990, according to the
Bureau of Mines. The principal uses were
maintenance of roads in the Juneau,
Ketchikan, and other urban areas and the
construction and maintenance of logging
access roads in Tongass National Forest,
Native Corp., and private lands. The
U.S. Forest Service indicated that more
than 600,000 st of sand and gravel were
used to construct logging access roads in
the Tongass National Forest. Production
in the Juneau area was reportedly worth
$260,000 from the Acme Pit by Hildre
Sand and Gravel Co. and valued at
$200,000 from the Mendenhall Valley Pit
by Red Samm Construction, Inc. Ritchie
Transportation Co. mined pit-run sand
and gravel from its Stikine River site near
Wrangell.

The Alaska Peninsula region reported
the production of 800,000 st of sand and
gravel valued at $2,550,000, produced by
90 people. This was a significant increase
over the 45,000 st valued at $45,000
produced by 5 people in 1989. The
increase was triggered by construction of
shore-based facilities for the expanding
commercial fishing industry and should
be even greater in 1991. Westwood
Foods used 90,000 st of gravel in
construction of a fish processing and
surimi plant on Unalaska Island. The
work included harbor reinforcement,
foundation construction, and road
improvements. Construction is being
planned and scheduled for a $6.9 million
Unalaska Marine Center that will also use
gravel and stone in 1991. Moorecraft
Construction maintained and repaired the
King Salmon-Naknek (Peninsula)
Highway under contract with DOT&PF.
Dutch Harbor Aggregate Inc. quarried
gravel from its South America Pit for
various unspecified uses. Aleutian
Materials (A. K. Construction Co.)
produced about 100,000 st of sand and
gravel on Kodiak Island for road and
harbor uses. Brechan Enterprises obtained
gravel from the leased Bell Flats Pit for
use in the Kodiak Island Borough. About
700 st of sand was obtained from the
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Pillar Creek Beach by the city of Kodiak
for local needs.

Stone. —Crushed.—Crushed stone
production is surveyed by the U.S.
Bureau of Mines for odd-numbered years
only; data for even-numbered years are
based on annual company estimates. This
chapter contains estimates for 1988 and
1990 and actual data for 1989. No
production of dimension stone was
reported in Alaska in 1990.

Estimated production of crushed and
broken stone in 1990 was 2.7 million st
valued at $19.8 million. Production in
1989 was reported to have been 2.9
million st valued at $20.3 million.
Surveys by the State show 1990 stone
production of 3.2 million st valued at
$22.1 million and in 1989 2.9 million st
valued at $20.3 million. The demand for
stone was generally weak but improved in
1990 over demand in 1989. Stone
producers were included in the recently
passed Alaska legislation that requires
rents and royalties on production and
stricter reclamation standards. Increasing
regulatory actions by local, State and
Federal agencies have also increased costs
and tended to restrict production from
certain formerly available sites.

About 600,000 st of crushed stone was
used mostly as fill material at the Red
Dog Mine project in the northern region.
The Teller project and repairs to the
Nome seawall required an estimated
40,000 st of stone in the western region.
In the eastern interfor region about
500,000 st of basalt was quarried at the
Browns Hill quarry of Yutan
Construction Co. Part of the output was
marketed as shot rock, and the balance of
it was screened to fill orders and to
maintain stockpiles at the quarry. Jackson
Construction quarried stone for local uses
in the Soldotna area. About 1.2 million st
of stone valued at $7 million were
reported quarried in the southeastern
region. Principal uses were for
construction and maintenance of Tongass
Forest, private, and State logging access
roads. The U.S. Forest Service reported
more than 600,000 st of stone was used
to build logging access roads in the
Tongass National Forest. The city of

Ketchikan mined about 20,000 tons of
shot rock valued at $100,000 for usein
the city. Russell Construction Co. mined
about 8,000 tons of riprap, worth
$100,000, from a quarry leased from the
village of Thorne Bay. The material was
used on Prince of Wales Island. Koniag
Inc. quarried about 120,000 st of riprap
and pit-run rock for logging operations on
Afognak Island and at Womens Bay on
Kodiak Island.

Orther 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. Production in 1990 was
about 5% greater than in 1989. This is
the only cement plant in Alaska,
therefore, the amount and value of the
cement produced is withheld to avoid
disclosing company proprietary data.
About 800 st of agricultural limestone
valued at an estimated $60,000, from his
Cantwell Quarry, was mined and
processed by Jim Caswell. The limestone
was crushed, ground, bagged, and sold
for uses in Alaska. 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 products, from
fine carved personal ornamental items to
cut and polished tiles and large slabs for
table tops and facings. Soapstone for
carving and other uses was mined north
of Anchorage. The Bureau of Mines 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
1989 at $1.14 million and withheld the
values for 1988 and 1990. The State
survey listed peat production in 1990 at
about 65,000 cubic yards valued at about
$400,000. That was an increase over the
51,000 cubic yards valued at $352,000
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estimated in 1989. 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.

!State Mineral Officer, Bureau of Mines, Juneau, AK.
2Swainbank, R.C., T.K. Bundtzen, and John Wood.
Alaska’s Mineral Industry 1990. Div. of Geol. and
Geophys. Surv. Spec. Rep. 45, 1990, 78 pp.
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TABLE 2

ALASKA: CONSTRUCTION SAND GRAVEL SOLD OR USED IN 1990,
BY MAJOR USE CATEGORY

ua
Use (?l-xoul;:tnyd Value Value
short tons) (thousands) per ton
Concrete aggregates (including concrete sand) 1,680 $5,276 $3.14
Plaster and gunite sands w w 13.00
Concrete products (blocks, bricks, pipe, decorative, etc.) w w 11.00
Asphaltic concrete aggregates and other bituminous
mixtures 1,052 3,039 2.89
Road base and coverings 832 2,718 3.27
Fill 10,956 28,987 2.65
Snow and ice control 339 1,344 3.96
Other 241 436 1.81
Unspecified:!
Actual w w 1.50
Total or average 15,100 41,800 2.77

W Withheld to avoid disclosing company proprictary data; included with "Other.”

nelud

production reported without a breakd by end use and esti for
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TABLE 3
PRINCIPAL PRODUCERS

Commodity and company Address Type of activity Region
Cement (portland):
Alaska Basic Industries 1813 East First Ave. Grind and blend Cook Inlet-
Anchorage, Ak 99501 Susitna.
Gold:
Alaska Gold Co. Box 640 Placer-dredge Seward
Nome, AK 99762 Peninsula.
Kennecott Greens Creek 300 Vintage Blvd. Lode-under Southeastern.
Mining Co. Suite 200 ground
Juneau, AK 99801
Polar Mining Co. 4545 Woodriver Dr. Placer Yukon River.
Fairbanks, AK 99709
Sand and gravel (construction):
Lyden Inc. Box 3757 Pit Cook Inlet
Seattle, WA 98124 Gravel Bar Yukon River.
U.S. Bureau of Indian Affairs Box 3-8000 Southeastern
Juneau, AK 99801
U.S. Bureau of Land Management Box 13, 701 C St. do. Various.
Anchorage, AK 99513
Stone:
Bureau of Indian Affairs Box 3-8000 Quarry Various.
Juneau, AK 99802
U.S. Forest Service, Box 21628 do. Southeastern.
Region 10 Juneau, AK 99802
South Coast Inc. Box 8620 Plant Southeastern.
Ketchikan, AK 99901
Zinc, silver, lead:
Kennecott Greens Creek 300 Vintage Blvd. Lode-under Southeastern.
Mining Co. Fairbanks, AK 99707 ground
Cominco Alaska Inc. Box 1230 Lode-open pit Northern.
Kotzebue, AK 99752
70 ALASKA—1990
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THE MINERAL INDUSTRY OF ARIZONA

This chapter has been prepared under a Memorandum of Understanding between the 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 Michael N. Greeley' and Leroy E. Kissinger?

Arizona mines led the United States in
the production of nonfuel minerals in
1990. The total value of output, nearly
$3.1 billion, increased about 1% over
that of the previous year.

The State led the Nation in copper
production and was also among the top
producers of gem stones, lime,
molybdenum, rhenium, sand and gravel,
silver, and sulfuric acid. Nearly one-
quarter of the value of all metals
produced in the United States in 1990
was attributed to the mines of Arizona.
In terms of value, therefore, the State

was the country’s leading producer of
metals.

Metal output valued at $2.82 billion
represented more than 92 % of all nonfuel
mineral production in the State.
Industrial mineral production for the year
was $243 million or about 8% of the total
mineral value in Arizona.

TRENDS AND
DEVELOPMENTS

The mineral industry of Arizona
exhibited a mixed character in 1990. A

TABLE 1

NONFUEL MINERAL PRODUCTION IN ARIZONA!

slight increase in the total value of
nonfuel mineral production was primarily
due to increased output of the two metals:
copper and gold.  Unit prices of
essentially all the metals produced in the
State declined substantially.

The value of industrial mineral
production during the year fell markedly
to almost 16% less than that of 1989.
Although some gains in output were
registered, chiefly in gypsum and lime,
most commodities produced for the
construction industry such as aggregates,
common clays, and sand and gravel

1988 1989 1990
Mineral . Value . Value . lu
Quantity nousands) Quantity i ousands) Quantity (mxsa:ds)

Clays metric tons 168,392 $1,590 188,211 $2,506 140,162 $2,318
Copper® do. 842,728 2,238,875 898,466 2,593,734 978,767 2,657,649
Diatomite do. 7,257 1,208 w w w w
Gemstones NA 3,300 NA 2,821 NA 2,098
Gold? kilograms 4,549 64,106 2,768 34,047 5,000 62,191
Lime thousand short tons 674 29,637 w w w w
Pumice metric tons 907 7 - - w w
Sand and gravel:

Construction thousand short tons 32,399 123,854 33,900 133,900 27,915 92,166

Industrial do. 119 3,045 w w w w
Silver? metric tons 152 31,974 171 30,186 173 26,836
Stone:

Crushed thousand short tons 7,400 33,000 6,649 28,552 5,300 *13,500

Dimension short tons w 1 w w w w
Combined value of cement, gypsum (crude), iron oxide
pigments (crude,1989-90), lead (1988-89), molybdenum,
perlite, pyrites, salt, tin (1988-89), and values indicated by
symbol W XX 235,596 XX 220,594 XX 208,690

Total XX 2,766,193 XX 3,046,340 XX 3,065,448
*Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined value™ figure. XX Not applicable.
"Production as d by mine shipments, sales, or marketable production (including consumption by producers)
2Recoverable content of ores, etc.
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experienced serious declines in both
demand and price.

EMPLOYMENT

During 1990, the Arizona mining
industry, including fuel minerals,
increased its employment about 2% over
that of 1989 to an average of 12,400
workers.? The average number of copper
exploration and production employees
increased from 10,400 in 1989 to 11,200
in 1990. The number of miners and
other workers in the copper sector
represented about 90% of all employees
in the State’s mineral industry.

Total income earned in all mining
sectors of the State was $455 million.
The copper industry contributed $410
million or about 90% of the total wages
paid to all mineral industry employees.
During the year, the average weekly
earnings of all workers (including
management) was $706. The average
weekly earnings of an employee in the
State’s copper sector was $704.

REGULATORY ISSUES

At the Sierrita Mine in Pima County,
Cyprus Minerals Co. continued to look
for a practical way to eliminate dust
blown by high winds from its mill-tailings
pond. During the year, the company
identified what it considered to be the
principal approaches to solving the
problem. Cyprus publicized the possible
solutions and announced that it would
thoroughly investigate each one of them.

Several exploration or development
programs in the State were canceled or
postponed because of adverse
environmental constraints. Bond Gold
Corp. planned a drilling program in the
Prescott National Forest, but after lengthy
regulatory delays and issuance of an
exploration permit that it considered too
restrictive, the company terminated its
interest in the area.  Strong local
opposition to a proposed exploration
program in the vicinity of Portal in the
Coronado  National Forest forced
Newmont Mining Corp. to postpone for
at least one year the drilling for gold on
its claims.
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Late in the year, Phelps Dodge Corp.
announced that it had withdrawn its
request to trade land with the Forest
Service to eventually develop the Copper
Basin deposit in Yavapai County. Earlier
the company had agreed to pay for an
environmental impact study of the
proposed mine, but after spending
$93,000, decided the projected cost of
$2.5 million for the study was
unacceptable at this time.

During the year, the Environmental
Protection Agency (EPA) continued to
investigate ground water contamination of
an area by an explosives and fertilizer
plant located near St. David in Cochise
County. The manufacturing plant, owned
and operated by the Apache Powder Co.
since 1922, sells most of its explosives to
the mining industry. The area has been
extensively farmed for many years. The
EPA investigation has been conducted to

determine the type and extent of
contamination.
EXPLORATION ACTIVITIES

The level of exploration effort for
nonfuel minerals continued to be
relatively low in Arizona. According to
the U.S. Bureau of Land Management
(BLM), however, the State ranked third
in the Nation for the number of
unpatented claims considered active in
1990.

Gold targets were investigated
throughout southern and western Arizona,
with activity generally centered around
properties in Cochise, La Paz, Maricopa,
Mohave, Pinal, and Yavapai Counties.
Several targets within each of these
counties were drilled.

Most of the interest in copper
exploration focused on locating deposits
that would be amenable to low-cost
production by solvent extraction-
electrowinning (SX-EW) technology.
Several oxide copper properties were
investigated extensively during the year.

LEGISLATION AND
GOVERNMENT PROGRAMS

Federal legislation created the Arizona
Desert Wilderness Act of 1990. This

legislation incorporated about 1.1 million
acres. of BLM land and 1.3 million acres
of Fish and Wildlife Service land into the
National Wilderness Preservation System.
In addition, the legislation retained about
57,800 acres in Cactus Plain (La Paz
County) and 4,800 acres in Baker Canyon
(Cochise County) as BLM wilderness
study areas. The Gila Box (Graham
County) received special designation as a
riparian national conservation area. With
Arizona’s San Pedro Riparian National
Conservation Area, the Gila Box is the
second area in the Nation to receive this
management designation.

A large number of bills that addressed
environmental issues, particularly in the
areas of hazardous waste and air and
water pollution, were introduced during
the 1990 session of = the Arizona
legislature. One of the most significant
bills that became law was House bill 2007
that established a civil penalty of up to
$10,000 per day for each violation of air
pollution control laws committed by
anyone engaged in metalliferous mining.
Attempts to increase severance taxes on
minerals were defeated.

The Arizona Department of Mines and
Mineral Resources (ADMMR) continued
to compile and evaluate data to encourage
the development of industrial mineral
deposits in the State. Investigations in
this program were centered on the
cultured marble and cultured granite
industries. Several publications issued in
1990 by the ADMMR and designed to
promote mineral development in the State
included SR-16, The Primary Copper
Industry of Arizona, 1989; C-29, Arizona
Mining Update; MR-7, Gold Panning In
Arizona; and C-30, Arizona Mining Law
Change.

In 1990, the Arizona Geological Survey
issued two reports that specifically
addressed mineral resources of the State:
OFR 90-9, Geology and Mineral
Resources of the Bouse Hills, La Paz
County, west-central Arizona; and OFR

90-10, The Geology and Mineral
Deposits of the Northern Plomosa
Mineral District, La Paz County,
Arizona.

During the year, the U.S. Bureau of
Mines (USBM) continued to investigate
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an area in west-central Arizona
characterized by gold mineralization
associated with extensional detachment
faulting. The Bureau also conducted
extensive evaluations of known mineral
occurrences in the Coconino, Coronado,
and Kaibab national forests.

The USBM continued its in situ copper
mining research project in cooperation
with the Santa Cruz Joint Venture.
‘Hydrologic modeling of the Santa Cruz
Test Site, located near Casa Grande, was
conducted during 1990 using the Bureau’s
computer program, MINEFLO. Water
injection tests and interference tests were
made in a single five-spot well pattern.
Three monitor wells were drilled and
equipped through the aquifer that overlies
the copper deposit. A detailed
comparison of geologic characteristics
obtained from oriented core samples and
borehole video surveys was completed
and a cost model for the design of an in
situ copper mine was developed.

The Bureau also maintained its
supervision of the administration of the
Arizona Mining and Mineral Resources
Research Institute (MMRRI). The
Institute, housed at the University of
Arizona, was administered by a faculty
member of the Department of Materials
Science and Engineering. Total funds
allocated by the Bureau to the MMRRI
and to other research programs at the
University in 1990 were approximately
$281,000.

FUELS

Coal, uranium, and minor amounts of
oil and gas were produced in Arizona
during the year. Peabody Coal Co.
mined coal from two surface mines on
the Hopi and Navajo Reservations. In
1990, according to the 1990-91 annual
report of the ADMMR, Peabody
produced about 12 million short tons of
coal that had an approximate value of
$240 million. Energy Fuels Nuclear Inc.
produced 1.25 million pounds of uranium
valued at approximately $11.2 million
from its northern Arizona underground
mines. About 14% of the Nation’s
domestically produced uranium was
mined in the State. By the end of the
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year as uranium prices remained low,
Energy Fuels began to curtail operations
significantly.

REVIEW BY NONFUEL
MINERAL COMMODITIES

Metals

Copper.—The mines of Arizona
combined to produce more copper during
1990 than those of any other state in the
Nation. This output was 62% of the total
domestic production. The State has
ranked first for more than 80 years and
has been responsible for over 50% of
U.S. production since 1959. Seven of
the top 10 copper-producing mines in the
United States were in Arizona during
1990.

There were 16 principal copper mining
operations in the State during the year.
These facilities produced more than 2.1
billion pounds, an increase of about 9%
over that of 1989.

The producer copper price dropped
from a 1989 average of $1.31 per pound
to $1.23 in 1990. The drop in price was
moderate because the supply and demand
for copper remained fairly balanced
during the year. Increased production in
Arizona and the relatively strong price
raised the total value of the metal
produced in the State by about two and
one-half percent compared with that of
the previous year. The total value of this
copper, about $2.7 billion, represented
approximately 87% of the value of all
nonfuel mineral production in the State.

A publication issued annually by the
ADMMR reported that almost 28 % of all
copper produced in the State was
recovered by leaching oxide ores and
low-grade dumps. Ninety-seven percent
of this leached copper was recovered by
electrowinning; the balance was
recovered by cementation.* (In the rest
of this chapter, all production statistics
for copper and molybdenum have been
taken from the ADMMR publication
referred to in the preceding statement,
unless specified otherwise.)

The Morenci Mine in Greenlee County,
85% owned by the Phelps Dodge Corp.,

continued as the Nation’s largest producer
of copper in 1990. According to Phelps
Dodge’s 1990 annual report, a record
304,500 metric tons (335,700 short tons)
was produced at the mine. About 30% of
this amount was electrowon copper
recovered at the expanded SX-EW plant
that was operated for its first full year in
1990.

Phelps Dodge and its minority partner,
Sumitomo Metal Mining Arizona Inc.,
continued to expand the mining and
processing facilities at Morenci.
Construction maintained during the year
in the Northwest Extension project
included extending the ore crushing and
conveying system and enlarging the
capacity of the SX-EW plant. The
project will add 63,500 metric tons
(70,000 short tons) of electrowon copper
per year. Toward yearend, the discovery
of an additional ore reserve north of the
present Morenci pit was announced. In
its first quarter report and report on the
annual meeting of shareholders, May 1,
1991, Phelps Dodge stated this reserve,
known as the Coronado deposit, has
combined sulfide and oxide mineralization
in excess of 210 million short tons
grading 0.71% copper.

The company’s Copper Queen facility,
composed of a dump-leaching and
precipitation operation in Bisbee (Cochise
County), produced 1,400 metric tons
(1,500 short tons) of cement copper. At
the nearby Cochise Copper project, bulk
sampling and metallurgical testing of ores
were conducted during the year. The
results of the tests were being evaluated
to estimate copper recovery by SX-EW.

The second largest producer of copper
in Arizona, Cyprus Minerals Co.,
recovered 281,500 metric tons (310,300
short tons) of copper from its six
properties in 1990. More than 30% of
the company’s production was electrowon
copper.

The Bagdad Mine in Yavapai County
produced about 97,500 metric tons
(107,500 short tons) and was Cyprus’
largest source of copper. Almost 11% of
this copper was electrowon. A $17
million expansion program was completed
in 1990, which added a fifth grinding line
to the existing mill and increased milling
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capacity by approximately 20% to 68,000
metric tons (75,000 short tons per day).

Cyprus’ Sierrita Mine in Pima County
produced 74,600 metric tons (82,200
short tons) of copper in 1990. Sulfide
ore mined at the nearby Twin Buttes
property (Pima County) was transferred
to the Sierrita concentrator via an
overland conveyor belt and truck haulage.
Total copper production from the Twin
Buttes Mine was 51,200 metric tons
(56,400 short tons), an increase over the
previous year of nearly one-third. Much
of this increase is attributed to copper
recovered in the Twin Buttes SX-EW
plant that operated for its first complete
year since Cyprus restarted the facility in
1989. More than 27% of the copper
extracted from Twin Buttes ore was
electrowon.

The balance of copper recovered by
Cyprus was by leaching processes applied
to ores at the Casa Grande (Pinal
County), Miami (Gila County), and
Mineral Park (Mohave County)
properties. The largest of these was the
operation at Miami, which produced
55,200 metric tons (60,900 short tons) of
cathode copper in a SX-EW plant. At

-the Casa Grande property, approximately
1,100 metric tons (1,200 short tons) of
copper was produced in a SX-EW plant.
Solutions for this plant were derived from
in situ mining of both previously broken
ore and undisturbed ground that compose
the mineralized deposit and from leaching
roasted calcines produced on site by
roasting copper concentrates from other
Cyprus operations. At the Mineral Park
Mine, 1,800 metric tons (2,000 short
tons) of cement copper was precipitated
from solutions recovered from both in
situ and dump-leach operations.

During the year, Cyprus announced a
$92.5 million modernization and
expansion of its smelter in Miami,
scheduled for completion in 1992. The
company expected the project to cut
power costs significantly and increase
annual smelter capacity approximately
45%, from 408,000 metric tons (450,000
short tons) to 590,000 metric tons
(650,000 short tons). According to its
annual report, Cyprus processed about
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409,000 metric tons (451,000 short tons)
of concentrates at the smelter in 1990.

Throughout the year, the Magma
Copper Co. operated the underground
San Manuel Mine (Pinal County) and the
open pit Pinto Valley Mine (Gila
County), with ancillary production
facilities at both properties. The San
Manuel operation produced 120,500
metric tons (132,800 short tons) of
copper and was one of the world’s largest
underground copper mines in terms of
production in 1990. More than 30% of
this total amount or 36,500 metric tons
(40,200 short tons) was recovered as
cathode copper in the SX-EW plant.
Solutions treated by solvent extraction
included those recovered by heap leaching
and by in situ mining. The in situ
leaching operation which extracts copper
from underground oxide ore reserves was
originally plagued with solution recovery
problems. According to Magma’s 1990
annual report, however, the in situ
segment had record production of 11,300
metric tons (12,500 short tons) of copper,
nearly triple the production of 1989.
This improvement was due primarily to
the development of innovative well-to-
well leaching technology.

During the year, the company continued
limited development of the deep
Kalamazoo ("K") sulfide deposit that is
offset from the San Manuel ore body.
Production from the "K" deposit began in
the third quarter and achieved the
designed capacity of 5,400 metric tons
(6,000 short tons) per day by yearend. If
proven economical, according to the
company, additional mining of the "K"
deposit could prolong sulfide operations
beyond the scheduled cessation of sulfide
production from the San Manuel ore body
in 1997.

Magma’s 1990 annual report stated that
76,200 metric tons (84,000 short tons) of
copper was produced at the Pinto Valley
operation. Of this amount, 14,500 metric
tons (16,000 short tons) was recovered in
two SX-EW plants. This electrowon
copper represented a 52% increase over
that of 1989. The SX-EW plants treated
solutions recovered from in situ leaching,
dump leaching, and mill tails leaching.
The Miami No. 2 tailings pile was

hydraulically mined for the first complete
year in 1990 and produced about one-
quarter of the electrowon copper
recovered at Pinto Valley.
Approximately $22.4 million was spent to
bring the hydraulic mining project on line
and operations were expected to continue
until 1997.

Late in 1990, ore production was
resumed by the company at its
underground Magma Mine at Superior
(Pinal County). According to Magma’s
1990 annual report, approximately $14.3
million was expended to bring the mine
and mill back into operation. During the
year, the mine produced ore averaging
6% copper at the rate of about 900 metric
tons (1,000 short tons) per day. After
milling and flotation, the copper
concentrates were trucked to the company
smelter in San Manuel. The mine was
credited with production of about 2,700
metric tons (3,000 short tons) of copper
in 1990.

Magma’s 1990 annual report stated that
its flash furnace and complementary
components has 21% of the copper
smelting ‘capacity in the United States.
According to the company, the smelter is
the lowest cost smelting facility in the
Nation and is among the lowest cost in
the world. During the year, the smelter
processed 903,600 metric tons (996,000
short tons) of copper concentrates from
company mines and from other sources,
including purchased concentrates and
tolled concentrates. Approximately 37 %
of the smelter feedstock was from outside
sources.

Total copper production at mines in
Arizona, operated by Asarco Inc. and
reported in its 1990 annual report, was
186,700 metric tons (205,800 short tons).
The largest of its operations was the Ray
Mine in Pinal County, which produced
73,400 metric tons (80,900 short tons) of
copper in concentrates and 37,100 metric
tons (40,900 short tons) of copper in
electrowon cathodes. Production at the
Mission Complex, composed of the
Eisenhower, Mission, Pima, and San
Xavier properties in Pima County, was
72,400 metric tons (79,800 short tons) of
copper. The Silver Bell Mine (Pima
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County) produced 3,800 metric tons
(4,200 short tons) of cement copper.

During the year, Asarco continued
implementation of its program to expand
and modernize its copper production
facilities. When the program is
completed in 1992, annual output at the
Mission Complex will be raised 42% to
112,500 metric tons (124,000 short tons)
and at the Ray Mine, 58% to 165,100
metric tons (182,000 short tons). In
1990, the company announced plans to
construct a new, $54 million SX-EW
plant at the Silver Bell Mine. Annual
capacity of this facility was expected to
be 16,300 metric tons (18,000 short tons)
of cathode copper.

Arimetco’s Emerald Isle Mine
(Mohave County) produced 11.8 metric
tons (13 short tons) of cement copper
recovered by in situ mining and
precipitation. Operations at the mine
were terminated early in the year. Later,
according to the company’s 1990 annual
report, an agreement was reached to sell
the Emerald Isle property for $3.75
million to Holcorp Gold Mines.
Arimetco decided to dispose of the mine
after determining that the ore reserves
were inadequate to meet corporate
production objectives.

Construction of a SX-EW plant and
ancillary facilities at Arimetco’s Johnson
Camp Mine (Cochise County) was
completed in September, 1990, at a cost
of $3.3 million. Initially, production was
derived by leaching copper that remained
in existing ore heaps. Output for the
balance of the year was 1,294 metric tons
(1,426 short tons) of cathode copper.

During the second quarter, Arimetco
purchased the Van Dyke Mine in Gila
County. The most recent production
from this mine, by Kocide Chemical
Corporation in 1988 and 1989, -totaled
340 metric tons (375 short tons) as
reported in Arimetco’s annual report.
Arimetco planned to begin construction of
a SX-EW plant in 1991.

South Atlantic Ventures Ltd. continued
construction of the concentrator and
development of the underground mine at
its Oracle Ridge property in Pima
County.  Although construction was
essentially completed in mid-November,
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1990, additional work was required to
properly align the ball mill before mineral
beneficiation could proceed. According
to the company, the concentrator
incorporates the world’s first all column
flotation circuit for processing copper
ores.

Gold —The production of gold in
Arizona rebounded sharply from that of
1989. Total output increased more than
80% to 5,000 kilograms (160,737 troy
ounces) and was the highest since 1943,
a span of 47 years. About 78% of the
gold was recovered either on-site at
primary lode mines or from primary ores
shipped to copper smelters. Most of the
remaining gold was recovered as a
byproduct of copper ores.

Largest among the primary gold
producers was the Copperstone Mine (La
Paz County) owned by Cyprus.
According to the firms’s 1990 Form 10-
K, the open pit mine produced 3,312
kilograms (106,500 troy ounces) during

the year, an increase of more than 45%

over the output of the previous year.
This increase was due chiefly to a higher
grade of ore mined and higher metal
recovery. The mine’s production
represented virtually two-thirds of all
gold recovered in Arizona.

A. F. Budge (Mining) Ltd. operated
two gold mines in the State. The
company’s principal operation was the
underground United Verde Extension
Mine in Yavapai County. Production
was maintained through the year, the first
full year of operation since mining began
in 1989. Siliceous mine-run ore was
shipped as flux to the Hidalgo copper
smelter owned by Phelps Dodge in
southwestern New Mexico. At the
historic Vulture Mine (Maricopa County)
where mill tailings were leached by
Budge, production of gold was terminated
in May 1990.

Construction of a mill at the Congress
Mine (Yavapai County) was completed by
Malartic Hygrade Gold Mines Ltd. in
August and ore treatment began on
October 1. In its 1990 annual report,
Malartic stated that the mine produced
179.6 kilograms (5,775 troy ounces) of
gold from 31,244 short tons of ore.

Queenstake Resources Ltd. produced
26.7 kilograms (860 troy ounces) at the
underground Gold Prince Mine in
Cochise County according to Bureau of
Mines statistics. The mine product was
sold as silica flux to the Hidalgo smelter.
Although Queenstake conditionally sold
its 100% interest in the mine during the
year, small scale mining was continued
by the company under contract with its
employees.

Byproduct gold was recovered from
copper ores produced at the following
mines: Pinto Valley (Gila County);
Climax and Morenci (Greenlee County);
San Xavier (Pima County); and Ray, San
Manuel, and Magma (Pinal County).
Gold production was also reported from
silver-bearing flux ore extracted at the
Ash Peak Mine in Greenlee County.

Molybdenum.—1In 1990, Arizona was the
second largest producer of molybdenum
in the United States. Total output was
13,306 metric tons (29.3 million
pounds).’ This amount represented about
22% of all domestic production.

For years, all molybdenum produced in
the State has been a byproduct or
coproduct of primary copper ores. In
1990, molybdenite concentrates were
recovered at six mines. According to its
Form 10-K for 1990, Cyprus produced
11,113 metric tons (24.5 million pounds)
of molybdenum at its Arizona mines.
The company was the largest domestic
producer of molybdenum during the year,
and its output of the metal in Arizona was
approximately 18% of the Nation’s total
production.

The Sierrita Mine (Pima County),
owned and operated by Cyprus, was the
largest producer. This property was also
the only one in Arizona that operated a
molybdenum sulfide roaster to produce
molybdenum oxide. Molybdenum output
at the Sierrita Mine, according to the
ADMMR, was about 6,606 metric tons
(14.6 million pounds).

The second largest producer of
molybdenum in Arizona was the Cyprus-
owned Bagdad Mine in Yavapai County.
Output at the mine was 3,992 metric tons
(8.8 million pounds) according to the
company’s 1990 Form 10-K. - Other
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properties that produced molybdenum
were the Twin Buttes Mine operated by
Cyprus, the Pinto Valley and San Manuel
Mines owned by Magma, and the
Morenci Mine owned by Phelps Dodge.
Production at each of these mines,
respectively, was 515 metric tons (1.1
million pounds), 548 metric tons (1.2
million pounds), 1,451 metric tons (3.2
million pounds), and 215 metric tons
(474,000 pounds).

Silver.— Arizona continued its fifth-place
ranking for domestic silver production in
1990. Output increased about 1% over
that of the previous year to approximately
173 metric tons (5.6 million troy ounces).
This quantity was eight percent of the
total silver produced in the United States.

Five mines in the State were among the
25 leading silver operations in the Nation.
These mines plus two others, all primary
copper producers, were responsible for
92% of Arizona’s output.  Cyprus’
Sierrita Mine, including the Twin Buttes
property, was the largest producer of
byproduct silver.  Asarco’s Mission
Complex, ranked second, produced 41.2
metric tons (1,324,000 troy ounces)
according to the company’s 1990 annual
report. Production of silver at Asarco’s
Ray Mine was reported to be 13.2 metric
tons (425,000 troy ounces). Magma
recovered silver from copper ores
extracted from its San Manuel, Pinto
Valley, and Magma Mines. Cyprus’
Bagdad and Mineral Park Mines and
Phelps Dodge’s Morenci Mine were also
producers of byproduct silver.

Silver was also recovered at primary
gold operations including Malartic’s
Congress Mine and Cyprus’ Copperstone
Mine. Approximately 0.12 metric tons
(4,000 troy ounces) of byproduct silver
was produced at the Cyprus operation.

Most of the balance of silver
production in the State was recovered
from siliceous ores shipped to copper
smelters. The largest of these producers
was the underground Ash Peak Mine
operated by Arizona Flux Mines Inc. in
Greenlee County.  Other sources of
silver-bearing flux were the United Verde
Extension, Gold Prince, and Climax lode
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mines and the Mammoth tailings (Pinal
County).

Other Metals.—Arizona was the only
State in which rhenium was recovered in
1990. It was produced by Cyprus at the
Sierrita Mine. The metal, occurring as a
trace element in molybdenite, was
recovered as ammonium perrhenate by
roasting molybdenum  concentrates.
There was no recorded production of
other metals during the year except trace
metals recovered at copper refineries.

Industrial Minerals

Cement.—Arizona ranked in the top half
of all cement-producing States in 1990.
Output, however, of masonry cement has
continued to decline since 1987, and in
1990, was about 4% less than that of the
previous year. The production of
portland cement increased slightly more
than 3% over that of 1989. The average
price of both types of cement rose
slightly from 1989 levels.

Arizona Portland Cement Co. was the
largest producer of cement in the State.
In September, the company, including its
limestone quarry and cement
manufacturing facility at Rillito (Pima
County), was sold by the CalMat Co. for
approximately $310 million to Onoda
California Inc. Onoda is an indirect,
wholly-owned subsidiary of Onoda
Cement Company Ltd. of Japan.
According to CalMat’s 1989 form 10-K,
the Rillito cement plant has an annual
production capacity of 900,000 short tons
of clinker.

Serving the needs for cement in
northern Arizona is a facility at Clarkdale
in Yavapai County. This facility is
owned and operated by the Salt River
Pima-Maricopa Indian Community.

Clays.—In 1990, production of all clays
dropped nearly 26 % compared to that of
1989. Most of this decline was due to a
major reduction of common clay and
shale output used to manufacture building
materials. Bentonite  production,
however, increased slightly from about
36,900 metric tons (40,700 short tons) in

1989 to about 37,600 metric tons (41,400
short tons) in 1990. Almost all of the
bentonite produced in Arizona was the
low-swelling calcium variety.

Gemstones.—During the year, Arizona
regained its third-place ranking in the
value of domestic production of natural
gem stones. The State ranked first in the
Nation as a source of inorganically
derived gem materials and produced a
greater variety of gem stones than any
other state.  Output included agate,
amethyst, antlerite, azurite, chrysocolla,
fire agate, fluorite, garnet, jade, jasper,
malachite, obsidian, onyx, peridot,
petrified wood, precious opal, shattuckite,
smithsonite, and turquoise. Arizona was
the world’s largest producer of peridot
and turquoise.

Gypsum.—Mine production of gypsum
in the State increased 21% during 1990
over that of the previous year. This
increase was due primarily to the opening
of the Snowflake Mine in northern
Mohave County, operated by the Western
Gypsum Co., and the Salome Mine in La
Paz County, owned by Western Organics
Inc.

Five companies operated six mines
during the year and supplied agricultural,
cement, and wallboard customers. Most
of the production was in Pinal County.

The National Gypsum Co. was the
largest producer of crude gypsum in the
State. According to its 1990 Form 10-K,
output at the company’s Feldman Mine
(Pinal County) was 130,000 short tons.
National Gypsum’s subsidiary, the Gold
Bond Building Products Division,
calcined gypsum and manufactured
wallboard and joint treatment products at
its plant in Phoenix. In October,
National Gypsum filed for protection
under Chapter 11 of the Federal
Bankruptcy Code.

Lime.—Arizona was the ninth largest
producer of lime in the Nation during
1990. The State’s output rose about nine
percent and average prices increased
about eight percent over that of 1989.
The entire commercial production was
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from two plants owned by Chemstar Inc.,
one at Paul Spur in Cochise County and
the other at Nelson in Mohave County.
Magma Copper produced hydrated lime
for its own use at the company’s San
Manuel division in Pinal County.

Chemstar, a subsidiary of the Texas-
based Chemical Lime Group, was the
largest producer of hydrated lime and
quicklime in the western United States.
The Nelson facility, one of the firm’s
largest, had a rated capacity of 1,800
short tons of high-calcium quicklime per
day. The Paul Spur plant was rated at
1,000 short tons per day.

Perlite.—Nationally, Arizona was the
second leading producer of perlite during
1990.  Although production dropped
about 6% below that of the previous
year, average prices increased
approximately 15%, from $26.79 per
short ton in 1989 to $30.85 in 1990.
Surface mines near Superior (Pinal
County) were operated by the Harborlite
Corp. and the Nord Perlite Co.
Expanded perlite was produced primarily
for horticultural purposes by Therm-O-
Rock Industries Inc. in Maricopa County.

Pumice.—A significant amount of
pumice was produced in the State during
the year. Arizona Tufflite Inc. and
Mountain View Mining Inc. operated
mines in Coconino County. Most of the
material was used by the garment and
building block industries. The average
price in 1990 was $55.48 per metric ton.

Sand and Gravel.—Construction.—
Construction sand and gravel production
is surveyed by the Bureau of Mines for
even-numbered years only; data for odd-
numbered years are based on annual
company estimates. This chapter
contains estimates for 1989 and actual
data for 1988 and 1990.

Arizona construction sand and gravel
statistics are compiled according to
geographical districts as depicted on the
State map. Table 3 presents end-use data
for this commodity, by district, in 1990.

During the year, the State ranked tenth
nationally in the domestic production of
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construction sand and gravel. Arizona’s
output in 1990 dropped about 14% from
that of 1988 as construction projects
continued to decline in number. Average
prices also fell; in 1990, a short ton of
material sold for about $3.30.

Nevertheless, the construction sand and
gravel industry was a major contributor to
the State’s economy. In 1990, its total
dollar value was second only to copper.
District 3 sand and gravel mines,
encompassing the two principal
population centers of Phoenix and
Tucson, produced 83 % of the total output
in Arizona.

Industrial. —Production of industrial sand
continued at the Houck Mine in Apache
County. The sand, composed of well-
rounded and well-sorted quartz grains,
was produced by the Arizona Silica Sand
Co. and sold chiefly for hydraulic
fracturing and construction of molds. In
1990, the average price per short ton was
about $17.

Stone.—Stone production is surveyed by
the Bureau of Mines for odd-numbered
years only; data for even-numbered years
are based on annual company estimates.
This chapter contains actual data for 1989
and estimates for 1988 and 1990.

Crushed.—During 1990, production of
crushed stone in Arizona was estimated to
have decreased approximately 20% from
the actual output of 1989. This estimate
reflected the general decline experienced
by the construction industry in the State.

Major types of rock mined included
limestone, granite, volcanic cinder,
quartzite, and marble. The Santa Rita
marble mine in Pima County began
regular production in early 1990 under
the direction of Calcium Products of
Arizona.

Dimension.—Seven companies quarried
dimension stone in Arizona during the
year. A diversity of products, including
onyx marble, sandstore and schist, were
mined principally in the counties of
Coconino, La Paz, Maricopa, Mohave,
and Yavapai.

Other Industrial Minerals.—Arizona was
one of only five states in which diatomite
was produced in 1990. Output during the
year was about the same as the previous
year. The State’s sole source of the
relatively high-value commodity was the
Whitecliffs Mine in Pinal County,
operated by Whitecliffs Industries. The
company ceased production at mid-year.

Swansea Minerals Inc. shipped iron
oxide pigment from the Swansea Mine in
La Paz County. The pigment, occurring
as specular hematite, was used in paint
and coatings. The recovery of pyrite
continued at the Magma property
operated by Magma Copper in Pinal
County. Output in 1990 remained at
about the same level as in the previous
year.

Solution mining and processing of salt
continued at the Luke facility owned by
the Morton Salt Co. Production and
average prices rose slightly during the
year.

Arizona was the Nation’s largest
producer of sulfuric acid as a byproduct
of base metal smelters and roasters. All
of the production was from the State’s
copper facilities. In 1990, Arizona’s
output was about 41% of the acid
domestically produced in this manner.
Production in the State, 1.8 million short
tons, increased by about 12% more than
that of 1989. Most of the acid was used
by the copper industry in SX-EW plants.

Exfoliated vermiculite was produced by
Therm-O-Rock Industries and W. R.
Grace and Co. at their plants in Maricopa
County. Crude vermiculite was shipped
into Arizona from outside sources.

Arizona led the Nation in the |
production of natural zeolites. Four
companies mined the chabazite variety of
zeolite from the Bowie deposit that
straddles the Cochise-Graham County
line.

!State Mineral Officer, Bureau of Mines, Tucson, AZ.
He has covered the mineral activities in Arizona for 17
years. Assi in the prep of the chapter was
given by Barbara Moore, editorial assistant.

Director, Arizona Department of Mines and Mineral
Resources, Phoenix, AZ.

3Leaming, G. F. The Copper Industry’s Impact on the
Arizona Economy 1990, West Econ. Anal. Cent. (Marana,
AZ), 1991, 44 pp.
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in press.
SReference cited in footnote 4.

“Beard, R. R. The Primary Copper Industry of Arizona
in 1990, AZ Dep. Mines & Miner. Resour. (Phoenix, AZ), TABLE 2
ARIZONA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN

1990, BY MAJOR USE CATEGORY

antit;
Use (Sll:)usax::l Value Value
short tons) (thousands) per ton
Concrete aggregates (including concrete $3.6
sand) 3,198 $11,788 9
Plaster and gunite sands 878 1,632 1.86
Concrete products (blocks, bricks, pipe,
decorative, etc.) 379 1,538 4.06
Asphaltic concrete aggregates and other
bituminous mixtures 2,586 8,973 3.47
Road base and coverings' 3,768 8,518 2.26
Fill 345 1,065 3.09
Railroad ballast 289 927 3.21
Other 184 400 2.17
Unspecified:?
Actual 12,107 44,946 3.7
Estimated 4,181 12,380 2.96
Total or average 27,915 392,166 3.30
'Includes road and other stabilization (cement).
?Includes production reported without & breakdown by end use and for
Data do not add to total shown b of independ ding
TABLE 3
ARIZONA SAND & GRAVEL SOLD OR USED BY PRODUCERS IN 1990,
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) 425 2,011 262 1,171 2,510 8,605
Plaster and gunite sands 46 209 11 49 821 1,375
Concrete products (blocks, bricks, etc.) w w — — w w
Asphaltic concrete aggregates and other bituminous mixtures 408 1,209 539 1,947 1,639 5,817
Road base and coverings' 948 2,337 685 1,588 2,135 4,593
Fill 3 208 60 140 213 716
Railroad ballast — — - 289 927
Other miscellaneous 59 73 - — 504 1,865
Actual 26 104 - — 12,081 44,842
Estimated 1,142 2,922 63 244 2,976 9,215
Total 3,126 9,073 1,620 5,139 23,169 77,954
W Withheld to avoid disclosing company proprietary data; included with *Other miscell -
'Includes roed and other stabilization (cement).
2Includes producti ported without a breakd by end use and estimates for nonrespondents.
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TABLE 4

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity County
Cement:
Arizona Portland Cement Co., a Box 338 Quarry and dry-process, Pima.
subsidiary of Onada Cement Co. Ltd.!? Rillito, AZ 85654 four-rotary-kiln plant
Salt River Pima-Maricopa Community 2 Box 428 Quarry and dry-process, Yavapai.
Clarkdale, AZ 86324 three-rotary-kiln plant

Clays:

Building Products Co.

4850 W. Buckeye Rd.

Open pit mines

Maricopa, Navajo,

Phoenix, AZ 85043 Yavapai.
Clinton-Campbell Contracting Inc. 1814 S. 7th Ave. do. Maricopa and Pima.
. Phoenix, AZ 85007
Engelhard Corp. Box 155 Surface strip mine Apache.
Sanders, AZ 86512
McKusick Mosaic Co. Rt. 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:
ASARCO Incorporated:
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 Metals Co., a division of Cyprus
Minerals Co.:
Cyprus Badgad Copper Corp.>¢ Box 245 Open pit mine, mill, dump- Yavapai.
Bagdad, AZ 86321 leach, SX-EW plant
Cyprus Casa Grande Corp. Box C-9 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. Box 6249 Dump-leach and precipitation plant Mohave.
Kingman, AZ 86401
Cyprus Sierrita Corp.3*¢ Box 527 Open pit mines, mill, leach Pima.
Green Valley, AZ 85622 dumps, SX-EW plants
Magma Copper Co.:
Corporate Headquarters 7400 North Oracle Rd. Offices Pima.
Tucson, AZ 85704
Pinto Valley Div.?3¢ Box 100 Open pit mine, mill, leach Gila.
Miami, AZ 85539 dumps, in situ leach, SX-EW
San Manuel Div.235¢7 Box M Underground mine, mill, in Pinal.
San Manuel, AZ 85631 situ and heap leaching, SX-EW
Superior Div.** Box 37 Underground mine and Do.
Superior, AZ 85273 concentrator
Phelps Dodge Corp.:
Corporate Headquarters 2600 N. Central Ave. Offices Maricopa.
Phoenix, AZ 85004-3015
Copper Queen Branch Highway 92 Leach dumps, in situ Cochise.
Bisbee, AZ 85603 leaching, precipitation plant

See footnotes at end of table.
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TABLE 4-Continued

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity County
Phelps Dodge Corp.—Continued: ) .
Morenci Branch®*¢ Box 4521 Open pit mine, mills, dump-leach, Greenlee.
Morenci, AZ 85540 precipitation, and SX-EW plants
Diatomite:
Whitecliffs Industries 7400 N. Oracle Rd., #371 Surface mine and plant . Pinal.
Tucson, AZ 85704
Gold:
A. F. Budge Ltd. 4301 N. 75th St. #101 Underground mine and tailings Maricopa and Yavapai.
Scottsdale, AZ 85215 leach
Cyprus Copperstone Gold Corp. Box Al Open pit mine, agitation leach La Paz.
Parker, AZ 85344 i
Malartic Hygrade U.S. Inc.’® Box 361 Underground mine Yavapai.
Congress, AZ 85332
Gypsum:
National Gypsum Co:
Gold Bond Building Products Div. Box 20863 Plant Maricopa.
Phoenix, AZ 85036
Feldman Quarry Star Rt., Box 3990 Open pit mine andcrushing plant Pinal.
Winkelman, AZ 85292
Pinal Gypsum Co. Box 99 Open pit mine Do.

Coolidge, AZ 85228

Superior Companies'?

100 W. Coolidge

Quarries and plant

Apache, Pinal,

Phoenix, AZ 85013 Yavapai.
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.? 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 W. Willis Rd. Plant Maricopa.
Chandler, AZ 85226
Pumice:
Arizona Tufflite Inc. 2432 W. Peoria, #1081 Open pit mine Coconino.
Phoenix, AZ 85029
Mountain View Mining Inc. 2215 W. Mountain View do. Do.
Phoenix, AZ 85021
Salt:
Morton Salt Co., a subsidiary of Morton 13000 W. Glendale Ave. Solution mining and solar Maricopa.
International Inc. Glendale, AZ 85307-2408 evaporation
Sand and gravel (construction):
Arizona Crushers Inc. Box 9129 Pits Do.
Phoenix, AZ 85024
Blue Circle West Inc. 2625 S. 19th Ave. do. Do.
Phoenix, AZ 85009

See footnotes at end of table.
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TABLE 4-Continued

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity County
Sand and gravel (construction)—Continued:

CalMat Co. of Arizona, a subsidiary of Box 52012 Pits and plants Do.

CalMat Co. Phoenix, AZ 85072

Earth Products Inc. Box 278 do. Yavapai.
Humboldt, AZ 86329

FNF Construction Inc. Box 5005 Pits Gila and Mohave.
Tempe, AZ 85280

Granite Construction Co. Box 27557 do. Pima.
Tucson, AZ 85726

Peter Kiewit Sons Co. 2525 West Beryl Ave., do. Maricopa and Pima.
#100
Phoenix, AZ 85021

Phoenix Redi-Mix Co. 3635 S. 43rd Ave. do. Do.
Phoenix, AZ 85009

Salt River Sand & Rock Box 728 do. Do.
Mesa, AZ 85211

The Tanner Companies Box 52124 Pits and plants Coconino, La Paz,

Phoenix, AZ 85072

Maricopa, Pima, Pinal,
Yavapai, Yuma.

Sand and gravel (industrial):

Arizona Silica Sand Co. Box 108 Open pit mine Apache.
Houck, AZ 86506
Stone (crushed):
Arizona Quality Granite 7401 W. Villa Rita Dr. Quarry and plant Maricopa.
Peoria, AZ 85345
Madison Granite Supplies 7050 Grand Ave. do. Do.
Glendale, AZ 85301
Perkins Cinders Inc. Rt. 1, Box 3125 do. Navajo.
Show Low, AZ 85901
Red Mountain Mining Inc. 4250 N. Bush Highway do. Do.
Mesa, AZ 85205
Superlite Block Co. Box 23163 Quarry Coconino.
Phoenix, AZ 85063
Stone (dimension):
Blaser Corp. N. Hwy. 89 Quarries and plant Coconino and Yavapai.
Chino Valley, AZ 86323 )
Dunbar Stone Co. Box 246 do. Coconino, Maricopa,
Ash Fork, AZ 86320 Mohave, Yavapai.
2830 Grand Ave. do. Coconino, La Paz,

Western States Stone Co.

Phoenix, AZ 85017

Maricopa, Mohave,
Yavapai.

Stone (smelter flux):

Arizona Flux Mines Inc.’ Box 26706 Underground mine Greenlee.
Tucson, AZ 85726

Little Hill Mines Inc.3® Box 332 Open pit mine Pinal.
Oracle, AZ 85623

Queenstake Resources Ltd.** Box 217 Underground mine Cochise.

Willcox, AZ 85644

Triple Nichol Inc.}

R.R. 1, Box N123
Globe, AZ 85501

Surface and underground mines

Gila and Pinal.

Vermiculite (exfoliated):

W. R. Grace & Co., Construction
Products Div.

4220 W. Glenrosa
Phoenix, AZ 85019

Plant

Maricopa.

Sec 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 16509 Surface strip mine Cochise.
Cortaro, AZ 85652
Union Carbide Corp. Box 1029 do. Do.
Grand Junction, CO
81502
'Also clays.
2Also limestone.
SAlso gold.
“Also lead.
SAlso silver.
¢Also molybdenum.
"Also 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’s mineral output in 1990
reflected the downturn experienced in
other segments of the State’s economy;

for 6 of the 18 minerals produced in-
State. Historically, bromine, cement, and
stone have been the principal mineral
commodities produced in Arkansas,
accounting for more than 75% of the
mineral value. The value of these three
in 1990 fell almost 30% below the 1989
level, which accounted for the decline in
total mineral sales. Bromine output rose
slightly, but value decreased significantly,
while cement producers reported a
moderate gain and crushed stone demand
was flat.

Arkansas fell from 26th to 33d in its
national ranking of total mineral value.
The State was the only one reporting

Historically, bromine has been the
leading mineral commodity produced in
Arkansas and has accounted for more
than 70% of the State’s total mineral
value. Although many of bromine’s end-
use markets exhibited growth during
1990, the petroleum additive and halon
fire extinguisher markets declined. The
petroleum additive market was affected
by the reduction in leaded gasoline

TABLE 1

output; ethylene dibromide is a major
component in leaded gasoline. Findings
that fully halogenated halons were

the value of the State’s mineral output | bromine, diamond, and vanadium | contributors to the deterioration of the
was $302.6 million, $79.3 million below | production. ozone layer led to regulations that
that reported by industry in 1989. brought about a steep decline in demand
Reports from the State’s 175 mineral | TRENDS AND for bromine-containing halon fire
producers indicated a slump in production | DEVELOPMENTS extinguishers.

On the positive side, research continued
on the use of zinc bromides in storage
battery electrolytes. Zinc bromide
batteries have a potential for powering
electric vehicles, and such a use would
provide bromine producers with a major
new market.

The year witnessed the final chapter in
the trend of diminishing bauxite
production. The Aluminum Co. of
America closed its last bauxite mine in

NONFUEL MINERAL PRODUCTION IN ARKANSAS!

1988 1989 1990
Mineral . Value . Valu . Value
Quantity (thousands) Quantity (tho:sa:ds) Quantity (thousands)

Abrasives® metric tons 1,120 $429 w w w w
Bromine® thousand kilograms w w w w 177,000 $97,350
Clays metric tons 844,466 15,376 871,313 $17,391 989,383 21,578
Gemstones NA 2,300 " NA 4,041 NA 1,503
Sand and gravel:

Construction thousand short tons 7,722 26,201 *7,500 *25,500 9,663 35,475

Industrial do. 669 6,784 545 5,507 742 7,209
Stone:

Crushed do. °17,100 70,100 318,791 376,419 © 317,800 * 376,900

Dimension short tons °10,541 °629 w w w w
Combined value of bauxite, cement, gypsum (crude),

lime, stone (crushed slate and dolomite, 1989-90), talc

and pyrophyllite, tripoli, vanadium (1989-90), and

values indicated by symbol W XX 184,785 XX 253,051 XX 62,625

Total XX 306,604 XX 381,909 XX 302,640

*Estimated. NA Not available. W Withheld to avoid disclosing company proprictary data; value included with "Combined value® figure. XX Not applicable.
'Production as d by mine shi sales, or marketable production (includi iption by prodi ).
Grind. pulp and sharpening stones; excludes mill liners and grinding pebbles.

SExcludes certain stones; kind and value included with “Combined value" data.
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Saline County. The closure was due to
depleted reserves; remaining reserves
were high in silica and uneconomical to
process. Bauxite mining, which began in
the late 1800’s, produced more than 92
million tons of bauxite for alumina
manufacture. A limited tonnage of
bauxite remained in stockpiles.

In other developments, Freeport-
McMoRan Resources Partners Ltd.
announced plans to sell its Blytheville
nitrogen fertilizer facility. The
Blytheville plant obtained phosphate rock
for fertilizer manufacture from Florida.?
Nucor Corp. announced plans to build its
second flat-roll minimill in Mississippi
County. The company constructed a mill
in Armorel in 1988.

At midyear, sand and gravel shipments
were outpacing all other traffic on the
McClellan-Kerr Arkansas River
Navigation System. Through July, 1.13
million tons of aggregate material had
been shipped, a 2% increase over the
first 7 months of 1989. The 1.13 million
tons moved through midyear was 23.7%
of the systems 4.72 million tons. Stone
shipments through July totaled 28,834
tons compared with 29,687 tons for all of
1989.4

Arkansas river transportation personnel
continued their quest for a lock and dam
at the junction of the White River channel
and the Mississippi River. When the
Mississippi River is low, water is drawn
from the 10.3 mile White River entrance
channel, creating a low-water navigation
problem in the White. A lock and dam
would form a pool sufficiently deep for
year-around navigation. The Corps of
Engineers has located a lock and dam site
and completed the design work; funding
remained the major problem.

Several companies announced plans to
fund recycling projects. One project in
Springdale would involve the
reprocessing of old tires and extracting a
usable oil product. Another project by a
second company involved the shredding
and recycling of plastics to produce
building materials. Window and door
sills made from the recycled plastic look
like wood and are almost indestructible.
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EMPLOYMENT

Arkansas employment in 1990 was
1.056 million, a minuscule increase over
the 1.053 million reported in 1989.
Mining employment during 1989-90
remained at approximately 4,100.

REGULATORY ISSUES

Reynolds Metals Co. was seeking
Federal and State permits that would
allow construction of an industrial-scale
plant to render spent potliners from
aluminum smelters nonhazardous and
suitable for landfill disposal.  The
proposed facility would be at Reynolds’
closed smelter at Arkadelphia. Potliners
in aluminum manufacture deteriorate after
several years of use and have to be
replaced. During use they adsorb small
amounts of cyanide and fluoride.
Reynolds’ proposed process would blend
sand and limestone with the liners and
then "cook" the resulting mixture in a
rotary kiln. The cyanides are destroyed
in the roasting, and the fluoride becomes
calcium fluoride, which the company
claimed was stable, harmless, and
insoluble.

U.S. Vanadium Corp., a Strategic
Minerals Corp. (Stratcor) subsidiary,
filed an appeal with the Arkansas
Department of Pollution Control and
Ecology (PCE) over a water permit
issued to the company. The permit
granted the firm authority to discharge
effluents into Lake Catherine, but
increased limitations on the discharges
and altered other aspects of the pollution
control monitoring process. Ammonia
discharge was limited in the permit, and
the company contended that the
technology needed to limit ammonia
discharge was not available. = PCE
engineers researched other vanadium
mining operations and noted that the
limits recommended were appropriate for
the Stratcor operation.’

EXPLORATION ACTIVITIES

Three Federal prospecting permits were
on record for 1,420 acres in the Ouachita

National Forest. The permits, which
were inactive, were for copper, gold, and
silver.

LEGISLATION AND
GOVERNMENT PROGRAMS

The 1990 Arkansas Legislature enacted
no laws directly impacting the State’s
mineral industry.

The Arkansas Geological Commission
(AGC) continued on several projects that
involved the mineral resources of the
State. Moving cores and cuttings to
AGC’s new well sample library began.
When the move is completed in 1991, the
library will contain more than 300,000
feet of core and cuttings from
approximately 3,000 wells.  These
samples have been donated over the years
by mining and oil and gas companies,
water well contractors, and some
individuals.

The AGC completed 6 years of a
multiyear mapping program in the
Ouachita Mountains to refine knowledge
of the geology of this extremely complex
province and to better evaluate its
economic potential. This project covers
177, 7.5-minute quadrangles, or almost
10,000 square miles. Mapping should be
completed in 1992, and the publication
scale of the maps will be 1:250,000. The
7.5-minute quadrangles on which the
geology was mapped will be open filed at
the AGC office. This work is part of a
cooperative geologic mapping program
with the U.S. Geological Survey (USGS).

During the year, compilation continued
of data obtained during the Harrison
Conterminous United States Mineral
Appraisal Program, a cooperative mineral
appraisal program between the USGS,
Missouri Geological Survey, and the
AGC. The resulting reports and maps
will be published by USGS.

The AGC participated in the planning
session of an industrial minerals
workshop to be held in 1991 in the
midcontinent region. This workshop is
designed to highlight the importance of
industrial minerals and the inclusion of
industrial mineral mining and processing
activity in the planning for major
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metropolitan areas. Participants in the
meeting will include the USGS and nine
State geological surveys in the
midcontinent area. The meeting will take
place in the fall of 1991 in St. Louis,
MO. Presentations and discussions of the
workshop will be published in the USGS
Bulletin series.

Other activities of the AGC included:
the preparation of a three-volume
National Gas Atlas prepared under an
agreement with the Texas Bureau of
Economic Geology and the Gas Research
Institute; the preparation of a
comprehensive report on lignite resources
of the State; and the provision of geologic
information to aid in the orderly
development of the mineral resources of
the State.

The Surface Mining and Reclamation
Division of the Department of Pollution
Control and Ecology regulated both
nonfuel and fuel mining. In 1990, there
were more than 106 active noncoal
mining permits and 35 permitted coal
mines. During the year, approximately
170 acres of noncoal mined land and 129
acres of coal lands were reclaimed.

Core drilling at the Crater of Diamonds
State Park was halted by a Federal judge
after several exploratory holes were
completed. The exploration work was
funded by Arkansas Diamond
Development Co., Continental Diamonds
Inc., Kennecott Corp., and Capricorn
Diamonds Pty. Ltd. The companies had
hoped that if the drilling results indicated
that commercial diamond mining was
feasible, much of the diamond pipe would
have been leased for mining. An area
would have been preserved for tourists to
search for diamonds. The drilling was
opposed by three environmental groups.
At yearend, the U.S. Department of the
Interior was appealing the judge’s ruling.
The park was established, in part, with a
grant from the Interior Department.$

The University of Arkansas,
Fayetteville, received patents on relatively
high-temperature superconductors jointly
invented by a research professor and the
former chairman of the physics
department. Two  superconductors
composed of thallium-barium-copper

ARKANSAS—1990

oxideandthallium-calcium-barium-copper
oxide were developed.”

A proposed gold mine in the Ouachita
National Forest was killed by a U.S.
Forest Service ruling that denied a Texas-
based company permission to take bulk
samples in the forest.  The Texas
company, Arkansas American Mining and
Exploration Inc., proposed to remove a
10,000-ton bulk sample from the Bee
Mountain area. The Forest Service
denied the request on the grounds that it
had sampled the area in 1984 and the
samples, assayed by the U.S. Bureau of
Mines, showed no gold traces.®

The State received $1.5 million for a
detailed environmental assessment and
engineering study for the proposed
Arkansas-Mississippi Great River Bridge
that would connect Arkansas Highway 1
in Desha County with Mississippi
Highway 8. The project would create a
new mid-South transportation corridor
across the Mississippi River and open
new markets for both States’ mineral
producers.’

REVIEW BY NONFUEL
MINERAL COMMODITIES

Industrial Minerals

Abrasives(Natural). —Arkansas maintained
its second place ranking among the four
natural  abrasive-producing  States.
Novaculite, a fine-grained metamorphic
variety of chert, was produced by several
firms in Garland and  Hot Springs
Counties. Standard quarrying methods
were used to mine the raw material.
Diamond saws were used to cut the crude
novaculite into 2-, 4-, or 6-inch blocks.
These blocks were later cut into smaller
sizes and shapes for final finishing.
Crude material was exported to Europe
and Japan. Domestic output consisted of
whetstones, hones, scrapers, and files.
Both output and value increased
significantly in 1990.

Bromine.—Arkansas remained the only
bromine-producing State and the world’s
largest bromine producer. Approximately
40% of the world’s bromine output came

from Arkansas, 31% came from Israel,
14% from the U.S.S.R., and 6% from
England. U.S. production in 1990 was
385 million pounds, the same as in
1989.1

Bromine was recovered by three
companies in Columbia and Union
Counties. Recovery was through wells
drilled 7,000 to 8,000 feet deep into the
bromine-bearing Smackover Formation.
Bromine was recovered from the brines
by reaction with chlorine-laden steam. A
fraction was refined and marketed as
elemental bromine with major sales to
chemical companies. Bromine was also
converted into compounds and used for
flame-retardants (28 %), agricultural uses
(20%), petroleum additives (14%), well
drilling fluids (11%), and other (27 %).
Included in the other category are dyes,
pharmaceuticals, photographic chemicals,
sanitary preparations, halons, bromobutyl
rubber, and miscellaneous products.
Bromine output increased slightly, but
value declined drastically, a result of a
drop in artificially high prices during the
latter part of the 1980’s.

Cement.—The State retained its ranking
of 27th among the 38 portland
cement-producing States and 17th among
the 38 masonry-producing States.
Arkansas Cement Corp. and the Ideal
Cement Co. used the wet process to
produce both portland and masonry
cements. The two companies operated
five kilns. Masonry output increased,
and portland cement production was up
3% despite the recession.

Clays.—Arkansas retained its 14th
position ranking among the 44 clay-
producing  States. The 10 firms
comprising the State’s clay industry
produced both common clay and kaolin.
Arkansas’s 1990 clay production was
989,000 metric tons valued at $21.6
million. This was an 118,000-metric-ton
increase over the 1989 level, and value
increased $4.2 million above that reported
for 1989.

Common clay and/or shale production,
71% of the total, was valued at $2.8
million. Production was reported by 7
companies operating 14 mines. The three
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leading counties, in descending order of
tonnage, Hot Springs, Crittenden, and
Montgomery, accounted for almost 88 %
of the common clay-shale production.
Major end uses, as reported by the
producers, were for (1) common brick,
(2) concrete block, (3) roofing granules,
(4) structural concrete, and (5) firebrick.
These five accounted for 90% of the
production. v
| = Arkansas ranked third nationally in
kaolin production (Georgia and South
Carolina produced more than 90% of the
U.S. total). Kaolin was produced by
three companies operating four mines in
Pulaski County. Output totaled 284,000
metric tons valued at $18.8 million.

 Gemstones.—The Crater of Diamonds
State Park remained the focal point of
gem production in Arkansas. Tourists
"mined" several hundred diamonds during
the year. The continuing controversy
over commercial mining in the park is
summarized in the Legislation and
Government Programs section.

Quartz crystal collecting rivaled
diamond "mining" in popularity, and
many commercial mines allowed
interested persons to search for crystals.
The mines also produced crystal
groupings for in-State and out-of-State
rock shops. Arkansas’ varied mineral
assemblage attracted both amateur and
experienced mineral collectors from many
parts of the country.

Gypsum.—The State ranked 9th among
the 21 States with gypsum output. Two
companies mined gypsum in-State and a
third purchased out-of-State gypsum for
wallboard fabrication. Harrison Gypsum
Co., Pike County , and Briar Gypsum
Co., Howard County, were the two
producers. Harrison mined and sold
crude gypsum to cement companies for
use in clinker manufacture, and Briar
Gypsum mined and calcined gypsum for
wallboard manufacture. Temple Inland
Forest Products Co. purchased
Oklahoma-mined gypsum for use in
wallboard production. Production and
value of gypsum mined in-State fell 4%
and 1%, respectively, below those
reported by industry in 1989.
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Lime.—Hydrated and quicklime were
produced by Arkansas Lime Co. in
Independence County. Limestone mined
locally provided the raw material. Output
and value decreased 19% and 16%,
respectively, below those reported by
Arkansas Lime in 1989.

Quartz. —Arkansas ranks as the leading
State in quartz crystal production. The
crystals occur in an east-west trending
belt extending from a few miles west of
Little Rock into Oklahoma, and much of
the crystal zone underlies the Ouachita
National Forest. Quartz crystal mining
was administered by the U.S. Forest
Service.

A quartz crystal cluster from the Hot
Springs area was presented to the
President of the United States during a
ceremony for the 1990 President’s
Volunteer Action Award winners.'!

_ Sand and Gravel. —Construction and
industrial sand and gravel were produced
in-State during 1990.  Output, 10.4
million short tons, exceeded the 1989
estimate by 2.4 million short tons, and
value increased almost $11.6 million over
the $2.5 million estimated in 1989.

Construction.—Construction sand and
gravel production 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 chapter contains actual data for 1988
and 1990 and estimates for 1989.

In 1990, 40 companies operated 68
mines in 33 counties. The industry
operated 23 stationary and 23 portable
processing plants. The three leading
counties were Little River, Ouachita, and
Sevier.

Construction sand and gravel production
for construction utilization totaled 9.7
million short tons valued at $35.5
million, an increase of 2.1 million short
tons and almost $10 million.

Arkansas construction sand and gravel
statistics are compiled by geographical
districts as depicted in the State map.
Table 3 presents end-use statistics for
Arkansas’ three districts.

Industrial. —The production of industrial
sand was reported by four firms
extracting sand from pits in Crawford,
Hempstead, Izard, and Miller Counties.
Primary sales were for foundry,
glassmaking (both containers and flat
glass), roofing granules, and sandblasting
applications. Approximately 92% of the
production was sand; the remainder was
gravel. - Output and value increased
197,000 short tons and $1.7 million,
respectively.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for
odd-numbered years only; data for
even-numbered years are based on annual
company estimates. This chapter contains
estimates for 1988 and 1990 and actual
data for 1989.

Crushed. —Arkansas maintained its 32d
position ranking among the 48 States
reporting production of crushed stone.
Crushed stone sales continued to rank
second behind bromine and accounted for
approximately 25 % of the State’s mineral
value.  Production and value were
estimated at 17.8 million short tons and
$76.9 million. In 1989, the last year that
a complete industry canvass was made,
33 companies operated 46 quarries in a
27-county area.

Dimension.—Two companies reported
dimension sandstone output. Production
was reported as cut and veneer stone by
one company; the second firm did not
specify the final product. Output and
value were the same as reported in 1989.

Talc.—The Milwhite Co. operated the
Congo surface mine in Saline County in
central Arkansas. Crude talc was trucked
to the Bryant mill near Benton where it
was dried, ground, and bagged. The
company also milled soapstone from
Texas. Primary talc markets were the
filler, roofing, tennis court resurfacing,
pipeline coating, and brakeshoe
industries. Soapstone sales were for an
insecticide carrier and ceramic
manufacture. Production was the same as
reported in 1989; however, value
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increased four-fold. The 1990 value was
adjusted to more accurately reflect
industry pricing.

Tripoli.—Malvern Minerals Co. mined
a 40-foot thick tripoli bed near Hot
Springs. The tripoli, a microcrystalline,
friable, high-purity silica, was trucked to
a mill in Hot Springs for drying,
grinding, and air classification. The State
was one of four with tripoli production;
output increased slightly, less than 1%,
while value increased 122 over that
reported for 1989.

Other Industrial Minerals.—In addition to
the commodities listed in table 1, several
minerals were recovered as byproducts
from other mineral processing,
manufactured from materials mined in-
State, or shipped into Arkansas for
processing into higher value products.

Bauxite was the principal mineral in
the manufacture of proppants used by the
oil and gas industry. Norton-Alcoa
Proppants, Fort Smith, purchased
stockpiled bauxite and novaculite from
the Hot Springs area for proppant
production.

Byproduct sulfur was recovered by two
companies. MKP Operating Co.,
Lafayette County, recovered sulfur during
petroleum refining, and the Ethyl Corp.
recovered sulfur during bromine
extraction in Columbia County. Arkansas
was one of 26 States with byproduct
sulfur recovery.

Synthetic graphite produced by Great
Lakes Carbon Group, Ozark, and
Superior Graphite Co., Russellville, used
petroleum coke to manufacture graphite
electrodes. Arkansas ranked 7th among

the 13 synthetic graphite-producing
States.
Vermiculite was exfoliated by

Strong-Lite’s Pine Bluff plant; about 70%
of the raw material was imported from
the Republic of South Africa. The
exfoliated material was sold to the paint,
aggregates, insulation, agricultural, and
fireproofing industries.

ARKANSAS—1990

Metals

Two ores, bauxite and vanadium, were
mined in Arkansas during 1990. Scrap
metal was reprocessed into other metals
at plants across the State.

Alwminum.— Alcoa continued operations
at its Saline County chemical plant. The
facility used alumina as a feedstock to
produce a variety of aluminum chemicals.

Bauxite.—Alcoa closed its last bauxite
mine in the early part of the summer.
The Saline County deposits, first mined
in 1899, were the last in the United States
producing bauxite for alumina
manufacture. A limited amount of
stockpiled bauxite remained in-State.

Iron  and  Steel. —Arkansas  Steel
Associates and Nucor-Yamato Steel Co.
composed Arkansas’s steel industry.
Each company operated a single minimill;
the two were equipped with four electric
furnaces with an annual capacity of
870,000 short tons. Nucor’s minimill in
Blytheville had the company’s highest
productivity and earning levels. The
mill, designed to produce 650,000 short
tons of steel per year, produced 1.1
million short tons in 1990.2

In April, Nucor announced that it would
expand into 30-inch beam production.
The expansion is designed to produce
650,000 short tons of steel beams
annually."

During the year, Nucor announced
plans to construct a second minimill in
Mississippi County. The company placed
an order for a thin-slab caster from SMS
Schloemann-Siemag AG of Germany.
The thin-slab caster will produce 2-inch-
thick slabs at a maximum casting rate of
18 feet per minute. The new mill will
have the capacity to produce coils with a
maximum weight of 31 short tons in
widths ranging from 51 inches to 61.5
inches. The caster is expected to come
on-stream in 1993.'4

Vanadium.—U.S.  Vanadium  Corp.
continued to operate the Nation’s only
vanadium mine and mill in the Hot

Springs area. Much of the vanadium ore
was purchased from the Republic of
South Africa. The company also
processed vanadium-rich boiler residues
and spent, vanadium-bearing -catalysts
using the salt roast process. Much of the
output was sold to the steel and chemical
industries.

Early in the year, the company
received approval from the Arkansas
Department of Pollution Control &
Ecology to conduct experimental
operations to determine the feasibility of
processing tungsten scrap on a
commercial scale.'

IState Mineral Officer, U.S. Burcaw of Mines,
Tuscaloosa, AL. He has 30 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 Maylknae E.
Hubbard, editorial assistant.

Assistant  State  Geologist, Arkanses Geological
Commission, Little Rock, AR.

*The Ledger (Star City). Freeport-McMoRean Sells Its
Nitrogen Fertilizer Assets. Feb. 13, 1990.

“Little Rock Democrat. Sand, Gravel Top River Cargo
at 1.13 Million Tons for Year. Aug. 26, 1990.

*The Sentinel-Record (Hot Springs). Firm Appeals PC
& E Permit. Apr. 6, 1990.

‘Little Rock Arkansas Gazette. Interior Department
Appeals Diamond Ban. Nov. 23, 1990.

’El Dorado News-Times. UA 10 Receive
Superconductor Patents.  Apr. 8, 1990,

*Mena Evening Star. Gold Company Loses Appeal for
Forest Sample. Jan. 26, 1991.

El Dorado News-Times. Arkansas Projects 10 Get
Federal Funding. July 28, 1990.

“Mining Engineering. V. 43, No. 6, June 1991, p.
594,

"'The Sentinel-Record (Hot Springs). Crystal Formation
Chosen as Presidential Gift. Apr. 30, 1991.

2Update. Arkansas a 'Natural’ for Business. No. 2,
1991, p. 52.

“American Metal Market. Inland Plans to Exit
Structural Business. V. 98, No. 215, Nov. 2, 1990, p. 1.

“———. Nucor Orders Second SMS Thin-siab Caster.
V. 98, No. 250, Dec. 27, 1990.

The Sentinel-Record (Hot Springs). Despite Experts®
Objections PC & E OKs ’Pilot Plant’ Operation. Apr. 20,
1990.
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TABLE 2

ARKANSAS: CONSTRUCTION SAND AND GRAVEL SOLD OR USED
IN 1990, BY MAJOR USE CATEGORY
antit
Use (gl:’“sa“yd (dn\),::::ds) ;::]::en
. short tons)
Concrete aggregates (including concrete sand) 2,299 $7,448 $3.2
4
Plaster and gunite sands 3 12 4.00
Concrete products (blocks, bricks, pipe, decorative, etc.) 143 390 2.73
Asphaltic concrete aggregates and other bituminous mixtures 476 1,633 3.43
Road base and coverings 833 2,511 3.01
Fill 52 182 3.50
Snow and ice control w w 3.00
Other 45 222 4.93
Unspecified:!
Actual 4,474 19,308 4.32
Estimated 1,338 3,769 2.82
Total or average 9,663 35,475 3.67
W Withheld 10 avoid disclosing company proprictary data; included with “Other.”
'Includes production reported without @ breakdown by end use and esti for pord
TABLE 3

ARKANSAS SAND & GRAVEL SOLD OR USED BY PRODUCERS IN 1990, 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 and concrete products' 937 2,793 1,040 3,344 467 1,714
Asphaltic concrete aggregates and other bituminous mixtures 173 603 207 733 96 297
Road base and coverings 284 1,131 467 1,135 82 244
Fill 36 152 w w w w
Snow and ice control w w - - — -
Other miscellaneous 43 213 7 19 12 20
Unspecified:?
Actual 181 557 3,380 14320 913 4,430
Estimated 569 1,262 769 2,507 - -

Total® 2,224 6,712 5,870 22,059 1,570 6,705
W Withheld to avoid disclosing company proprictary data; included with "Other miscell -
'Includes plaster and gunite sands.
Includes producti ported without a breakd: by end use and estimates for nonrespondents.
3Data may not add 1o totals shown b of independ ding,
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TABLE 4

Basic Industries Inc.!

Denver, Co 80201

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.

Clays:

Acme Brick Co., a division of Justin

Box 425

Pits and plants

Hot Spring and

Guion, AR 72540

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
Weyerhaeuser Co., Dierks Div. Route 4, Box 78 Mine and plant Howard.
Nashville, AR 71852
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 (1987):
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
Silica Products Co. Inc. Box 29 do. Izard.

Sec footnotes at end of table.
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TABLE 4-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 Do.
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 L. Burnett®

California ranked second among the
States in the value of nonfuel minerals
produced in 1990, accounting for just
over 8% of the U.S. total. The value of
the commodities produced during the year
decreased about 4% to $2.78 billion,
after a steady growth in the State’s
mineral industries from 1982 to 1989.
California led all States in the production
of asbestos, boron minerals, portland
cement, diatomite, calcined gypsum, rare-
earth concentrates, construction sand and
gravel, and tungsten.

Nearby residents’ opposition to new
mining continued to impede issuing of
new mining permits throughout the State,
but three county referendums restricting
mining in Nevada, Tuolumne, and Yolo
Counties were defeated at the polls.
Industrial mineral production reflected the
leveling off of construction activity in the
State, with declines in the production of
portland cement, lime, sand and gravel,
and crushed stone. Increased gold
production retained California’s standing
as the second largest gold production
State despite lower precious metals
prices, which closed several of the
smaller marginal gold and silver mines.

TRENDS AND
DEVELOPMENTS

Industrial minerals comprised 84% of
the State’s nonfuel mineral production
value. In 1990, 31 mineral commodities,
including 9 metals, were produced in
California. Lower industrial minerals
prices and a reduction in the State’s
construction activity caused the first
reduction in total production value since
1981.
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Gold production in California decreased
slightly from that of 1989 to 29,607
kilograms (951,866 troy ounces) valued at
$368.3 million. Production was reported
from 20 lode and 4 placer mines.

EMPLOYMENT

According to the California Department
of Employment Development, the
California nonfuel mining industry
employed approximately 9,000 workers in
December 1990, down about 4% from
that of the previous year. Of these,
1,900 were metal mining jobs and 7,100
were nonmetallic mineral mining jobs.

REGULATORY ISSUES

The State Regional Water Quality
Control Board met in March to discuss
the cleanup of the Sulphur Bank Mine
near Clear Lake where concentrations of
mercury were poisoning fish in the lake.
Erosion control construction was
scheduled, which began immediately and
should be finished by October 1, 1995.
The U.S. Environmental Protection
Agency (EPA) officially listed the site on
its Superfund for Toxic Waste Cleanup in
August, clearing the way for EPA
oversight of the cleanup.

The U.S. Bureau of Land Management
(BLM) announced in August
implementation of a new policy requiring
mandatory  reclamation bonds for
exploration and mining operations plans.

EXPLORATION ACTIVITIES

Exploration for precious metals
continued in several areas of California,
helping it to retain its ranking as the

- associated with carrying out a reclamation

-communication, and mineral industry

second largest gold production State in
the Nation. Exploration for boron in the
Mojave Desert area was limited in 1990
because pending wilderness legislation
threatened withdrawal of some of the
areas undergoing exploration.
Exploration activities were also
reported in the Kelso Dunes area of San
Bernardino County, where the BLM
reviewed a proposal to conduct a mining
operation within the BLM Wildemness
Study Area. Sacramento  County
supervisors reported evaluations of
aggregate and incidental gold at Mather
Air Force Base, which was scheduled to
become. county property in 1993 after
relinquishment by the Air Force.

LEGISLATION AND
GOVERNMENT PROGRAMS

Two bills concerned with mining
reclamation were passed in September.
Assembly Bill 3551 and Assembly Bill
3903 require local lead agencies to
conduct inspections of all surface mining
operations and require an annual report
on mining operations to be forwarded by
the mine operator to the State Geologist.
They also require mine operators to
provide financial assurance for costs

plan and require that the State Mining and
Geology Board adopt minimum,
verifiable reclamation standards.

During fiscal year 1990, the University
of California received allotment grants of
$389,116 under the Mining and Minerals
Research Institute program (MMRI).
Programs under MMRI included Generic
Mineral Technology Centers,

waste treatment and recovery.
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The U.S. Department of the Interior’s
Minerals Management Service Offshore
Operations signed a long-term lease to
establish a new office in Camarillo. The
new location consolidated offices in
Ventura, Santa Maria, and Los Angeles,
which supervised Outer Continental Shelf
minerals exploration and production
operations for (California, Hawaii,
Oregon, and Washington.)

The California Division of Mines and
Geology released a series of maps entitled
"Mineral Land Classification Maps for
Nevada County.™ The two sets of maps
denote (1) all land likely to contain
precious metals and aggregates, and (2)
aggregate resources available for mining.
Three special publications were issued
during the year: Special Publication 103,
Mines and Mineral Producers Active in
California (1988-1989), by J. S. Rapp
and others; Special Publication 105,
Industrial Minerals in California:
Economic Importance, Present
Availability, and Future Development,
compiled by E. W. Tooker and D. J.
Beeby; and Special Publication 107,
Mineral Commodity Report: Bentonite
and Fuller’s Earth by M. A. Silva and D.
T. Eyde.

FUELS

California continued to rank fourth
among oil producing States, although
production of crude oil decreased for the
fifth year in a row. Total production of
350.7 million barrels (one barrel equals
42 gallons) compared with 364.3 million
barrels in 1989.  The total State
production continued to decline during the
year, largely due to low crude oil prices.
Production decreased in both the Federal
and State offshore areas. The State total
include 297.2 million barrels of oil
produced from onshore fields and 53.4
million barrels from offshore wells.
Production from Federal offshore fields
decreased by 3.2 million barrels to 29.9
million barrels.

In spite of the overall decline in both
onshore and offshore fields, significant
production increases were posted in four
California onshore fields:  Midway-
Sunset, Coalinga, Kern Front, and Lost

98

Hills. Most of the production increases
were due to enhanced, heavy oil recovery
operations, using steam injection.
Midway-Sunset Oilfield became the top
oil producer in the State and also the top
producer in the lower 48 States, reaching
a cumulative production of almost 2
billion barrels.

California’s total net natural gas
production decreased from 376.8 billion
cubic feet in 1989 to 364.8 billion cubic
feet in 1990, the lowest total since 1983.
The 1990 total includes 44.5 billion cubic
feet from Federal offshore fields, up 3.8
billion cubic feet from that of 1989.

REVIEW BY NONFUEL
MINERAL COMMODITIES

Industrial Minerals

Asbestos.—California’s 1990 asbestos
production was 24% higher than that of
1989. KCAC Inc.’s Joe Asbestos Mine
near King City in San Benito County was
the sole producer.  Production was
limited to short fiber chrysotile, one of
six commercial varieties of asbestos. The
ore was stripped, and wet processing was
used to beneficiate the fiber.

Boron Minerals.—California continued to
be the sole source of domestic boron
mineral production. Boron minerals sales
valued at almost $436.2 million were 2%
higher than those in 1989. Production of
mineral concentrates and chemicals
increased from 562,311 metric tons in
1989 to 1,093,919 metric tons in 1990.
Production from four California plants
was principally from Kern County, with
the balance from San Bernardino County.

United States Borax and Chemical
Corp., a subsidiary of RTZ Corp. PLC
of London, United Kingdom, was
California’s largest producer and the
primary supplier of sodium borates. U.S.
Borax mined and processed crude and
refined borax products at its plant at
Boron in Kern County. North American
Chemical Corp. recovered borates from
its Westend and Trona plants in San
Bernardino County. American Borate
Co. reported a small amount of

production from its Billie Mine in Death
Valley National Monument, which had
been shut down since 1986.

Anaconda Minerals Co. sold its rights
to the southern section of Searles Lake to
North American Chemical, thus giving it
the rights to all of the brine underlying
Searles Lake. North American’s boron
production included boric acid,
pentahydrite and decahydrate borax, and
anhydrous borax.

Calcium Compounds.—California was a
distant second to Michigan, the leading

State in natural calcium chloride
production. National Chloride Co. of
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.—California continued to lead
all States in the production of cement.
Portland cement was this State’s second
most valuable mineral commodity in
1990, with a reported value of more than
$604 million. Production of 10,032,000
short tons ranked it first among the States
in the manufacture of finished portland
cement, furnishing about 11% of the U.S.
total from 11 active plants.

Cementos Mexicanos, Mexico’s largest
cement company, purchased the
remaining 50% interest in Pacific Coast
Cement Co., owners of an import
terminal in Long Beach. Onoda Cement
Co. of Japan acquired the Los Angeles-
based CalMat Co., one of the largest
owners of plants and terminals in
California.

In August, the International Trade
Commission (ITC) issued a final
determination on a petition filed by
California cement producers, concluding
that the industry was being materially
injured by Mexican imports.
Consequently, antidumping duties ranging
from 3.7% to 58.4% were placed on
cement imported from Mexico.
Concurrent with ITC’s final investigation
of Mexican imports, an ad hoc committee
of Southern California producers of gray
portland cement filed a petition against
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imported cement from Japan and
instituted a preliminary investigation.

Calaveras Cement Co. continued
construction of additional facilities at its
new cement plant at Monolith in Kern
County, including a "stacker-reclaimer"
storage dome and a new kiln. In
September, CBR Group of Belgium
acquired Standard Concrete Products, a
ready-mix concrete company with several
California operations.

Clays.—Clay production decreased
slightly from that of 1989 to 2.16 million
metric tons (2.4 million short tons)
valued at more than $190 million.
Common clay and shale comprised the
bulk of the clays produced, with 10
companies also reporting bentonite,
kaolin, or fuller’s earth production.

Diatomite.—California continued to lead
all other States in diatomite production
during 1990. As in previous years, the
major producer was Manville Products
Corp. from its operations near Lompoc in
Santa Barbara County. Grefco Inc. was
the only other producer from its mine and
plant near Burney in Shasta County and
from its mine and plant in Santa Barbara
County near Lompoc. Diatomite was
used principally for fillers and in
filtration.

Feldspar.—California  ranked  third
nationally in the production of feldspar
and second in the value of its production.
The quantity of feldspar sold decreased
about 15% over that of 1989. Production
was reported from two companies in San
Bernardino and San Diego Counties.

Gypsum.—Calcined gypsum output from
six plants was reported to be 2.03 million
short tons valued at $32.2 million in
1990, continuing California’s ranking as
the number one producing State. The
quantity of crude gypsum produced in
1990 was below last year’s record high,
and the State ranked only sixth in total
mined output of crude gypsum.

U.S. Gypsum Co.’s Plaster City Mine
in Imperial County was the State’s and
Nation’s leading gypsum producer. H.
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M. Holloway Inc.’s Lost Hill Mine in
Kern County was also among the
Nation’s top 10 producers. Crude
gypsum was mined in Imperial, Kern,
San Bernardino, and San Luis Obispo
Counties. Gypsum was calcined in
Alameda, Contra Costa, Imperial, and
Los Angeles Counties.

Lime.—Lime production of 345,000
short tons was 50,000 short tons below
1989’s reported production.  Lower
prices also resulted in a decrease in value
from $24.5 million in 1989 to $19.4
million in 1990. Chemstar Inc., with
plants in Contra Costa and Los Angeles
Counties, was the State’s largest producer
of hydrate and quicklime. Quicklime was
also produced in Monterey County at the
National Refractories and Minerals
Natividad plant.

Holly Sugar Corp. used quicklime at
four plants in Santa Barbara, Imperial,
San Joaquin, and Glenn Counties.
Spreekles Sugar Co. used quicklime at its
Woodland plant, and Delta Sugar Corp.
used hydrate at its Clarksburg plant.
Marine Magnesium Co., formerly Merck
Chemical Co., used quicklime from its
Sonora plant.

Pumice.—California ranked second
among the States in pumice production. A
9% drop in production to 71,739 metric
tons still resulted in a 10% increase in
value to $5.1 million, as reported by the
three companies selling processed pumice
in the State. Pumice or pumicite was
mined in Madera, Modoc, and Siskiyou
Counties and was used in landscaping, as
an abrasive, and in agriculture. U.S.
Pumice Co. in Mono County was the
largest producer.

Sand and  Gravel. —Construction.—
Construction sand and gravel production
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 chapter contains
actual data for 1988 and 1990 and
estimates for 1989.

California construction sand and gravel
and crushed stone statistics are compiled

by geographical districts as depicted in
the principal mineral-producing localities
map. At the request of the State, the
number of districts was increased from 3
to 12, beginning in 1988.

California remained the Nation’s
number one construction sand and gravel
producing State, with 1990 production
estimated at 132,214,000 short tons
valued at $626,000,000 reported from
272 active operations.

In January 1990, Colonial Sugar
Refineries (CSR) Ltd., of Sydney,
Australia, completed the acquisition of
ARC America Corp. of Newport Beach,
CA, and all its subsidiaries. At midyear,
C. H. Beazer PLC reorganized its
American subsidiaries into two separate
companies. All Beazer California
operations, including Gifford-Hill & Co.
operations, became part of Beazer West
Inc. of Dallas, TX. Beazer West
acquired all assets of Crystal Hills Sand
and Gravel Co. of Lucerne, CA. The
acquisition included a long-term lease for
the sand and gravel operation as well as
a ready-mix plant and a hot-mix asphalt
plant at that site.

Permits were issued for several
controversial sand and gravel operations.
Azusa Rock Co. renewed its permit to
mine its Fish Canyon Road Quarry in Los
Angeles County. Placer County
supervisors approved a use permit for R.
C. Collet Inc. to begin aggregate mining
near the Stanford Ranch in Rocklin.
Ventura County supervisors approved a
new sand and gravel mining operation on
an 80-acre site north of Moorpark.

Industrial. —Production of industrial
sand and gravel in 1990 rose slightly to
2,452,000 short tons, while higher prices
resulted in a 9.6% increase in value to
$48,055,000. Industrial sand production
was reported from nine operations in
eight counties. Unimin Corp. was the
State’s largest producer, followed by
Owens-Illinois Inc. and Industrial Sand
Co. Industrial sand was used primarily
in containers and sandblasting.

Stone(Crushed).—Stone production is
surveyed by the U.S. Bureau of Mines
for odd-numbered years only; data for

99



even-numbered years are based on annual
company estimates. This chapter
contains estimates for 1988 and 1990 and
actual data for 1989.

Crushed stone production in 1990 was
estimated to be about 42 million short
tons or 22% lower than the reported
production in 1989. Dimension stone
output was estimated to rise to just over
30,000 short tons from 1989’s reported
28,829 short tons. Principal uses of
crushed stone were for concrete and
bituminous aggregate and road base.
Additional important uses were for riprap
and jetty stone, filler stone, and cement
manufacture.

Other  Industrial ~ Minerals.—Barite
production resumed in the State after a
year’s hiatus, but only small amounts
were reported by three companies for use
in well drilling, paint, and rubber
products. Magnesium compounds were
obtained from seawater magnesia
operations in Monterey and San Mateo
Counties.

Expanded perlite for use in plaster and
concrete aggregates, acoustic tile, low-
temperature insulation, fillers, and roof
insulation was produced from six plants
in Los Angeles, San Diego, and San
Bernardino Counties. Kerr-McGee
produced muriate of potash (60% K,O)
and sulfate of potash (50% K,0) from
plants in San Bemardino County.
California ranked seventh among 11
States reporting talc and pyrophyllite
production with output from 3 mines in 3
counties.

Byproduct sulfur was recovered at 15
oil refineries in Contra Costa, Kern, Los
Angeles, and Solano Counties.

Metals

Gold.—Lode gold production was
reported throughout the State in Butte,
Calaveras, Imperial, Inyo, Kern, Napa,
Sierra, San Bernardino, and Tuolumne
Counties. Total gold output of 29,607
kilograms (951,900 troy ounces) was
about 6,000 ounces less than the 29,804
kilograms reported in 1989. Principal
production was from 20 lode mines, but
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2 placer operations in Nevada and Yuba
Counties supplied about 3% of the total.
Napa County’s McLaughlin Mine,
owned by Homestake Mining Co. and
Gold Fields Mining Corp.’s Mesquite
Mine in Imperial County were the State’s
largest gold suppliers. Additional
important producers included Meridian
Mineral Co.’s Royal Mountain King
Mine in Calaveras County, Coca Mines,
Cactus Gold Mine in Kern County, Bond
Gold Corp.’s Colosseum Mine in San
Bernardino County, and Sonora Mining
Corp.’s Jamestown Mine in Tuolumne
County. In March, Homestake poured its
one-millionth ounce of gold since it began
production at the McLaughlin Mine in
1985. Gold Fields began development of
the Rainbow pit at the Mesquite Mine.
U.S. Gold Corp. and AMAX Gold Inc.
continued development of a conventional
processing mill and cyanide heap-leach
processing facility at their Hayden Hill
gold project in Lassen County. Glamis
Gold Ltd. purchased all of Echo Bay
Mines Ltd.’s Randsburg gold properties,
5,600 acres, including the Baltic and
Lamont deposits. Most of Glamis’s
production was attributed to the Picacho
Mine in Imperial County, where news
reports said 312,500 tons of ore was
mined and placed on the leaching pads
that yielded 22,128 troy ounces of gold
during the year. The balance of the
Glamis production came from the Yellow
Aster Mine in Kern County, which was
brought on-line during the summer.
Royal Gold Inc. reopened the Original
Sixteen to One Mine, near Downieville,
in July. Startup operations included mine
repair and reconditioning of track,
equipment,and the hoisting system.
Exploration for gold was conducted
throughout the State. Eastmaque Gold
Mines Ltd. reported exploration drilling
on the Oro Cruz Joint Venture Project in
Imperial County. Homestake Mining
Co., Gold Fields Operating Co., and
Bema Gold Corp. were also reported to
be exploring in Imperial County. Canyon
Resources Corp. announced a gold
discovery at the Briggs deposit in the
Panamint Range of Inyo County and
continued with further evaluation drilling
through the year. Glamis Gold Ltd.

conducted further drilling at the Yellow
Aster pit in Kern County. Pegasus Gold
Corp. drilled the Virginia Mine site in
Mariposa County. Sonoma Mining Corp.
explored the Dutch App-Nyman area near
Quartz Mountain in Tuolumne County.

Tron Ore.—Small shipments of iron ore
were reported in the State by four
operators. Direct iron ore shipments
were made from Standard Industrial
Minerals Inc.’s Tecopa (Beck) Mine and
CalMat Co.’s Baxter Mine, both in San
Bernardino County. P. W. Gillibrand
Co. produced concentrates at its Soledad
Canyon sand and gravel operation in Los
Angeles County, and Yuba Natural
Resources recovered concentrates from
sand and gravel operations in Yuba
County. The Kaiser Steel Eagle
Mountain operation in Riverside County
was permanently closed.

Silver.—Silver production was reported
from 18 lode and 2 placer operations in
the State principally as a byproduct of
gold production. Total output of 21
metric tons (665,835 troy ounces) valued
at more than $3 million was similar to
that of the previous year, but about 10%
lower in value because of declining silver
prices. Coca Mines Inc.’s Cactus Mine
in Kem County and Homestake’s
McLaughlin Mine in Napa County were
the largest silver producers in California;
both were from byproduct gold mining.

Tungsten.—California was the sole U.S.
producer of tungsten concentrates in
1990. U.S. Tungsten Corp., Bishop,
CA, continued to be the principal
company in California tungsten
concentrates production. The Pine Creek
Mine and mill operated on an intermittent
basis at levels below capacity to provide
supplemental feedstock to the company’s
APT conversion facility.  Imported
concentrate was the primary source of
raw material.

Curtis Tungsten Inc., Upland, CA, was
the only other company producing
tungsten concentrate. The first
concentrate delivered from the Andrew
Tungsten Mine in the San Gabriel
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Mountains, north of Los Angeles, was
announced in February 1990.

Other  Metals.—California  copper
production resulted solely as a byproduct
of tungsten refining at U.S. Tungsten
Corp.’s Pine Creek Mine in Inyo County.
Mercury production was practically nil,
with less than 1/2 unit from Napa
County, the only quantity reported sold
during the year. All of the State’s 1990
molybdenum production also was
recovered as byproduct from U.S.
Tungsten’s Pine Creek operation. No
lead or zinc production was reported in
1990.

IState Mineral Officer, U.S. Bureau of Mines, Reno,
NV. He has 25 years of mineral-related government
experience and has covered the mineral activities in
California for 9 years. Assistance in the preparation of the
chapter was given by Marguerite Roberto, program
assistant.

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

3 Geologist, California Department of Conservation,
Division of Mines and Geology, Sacramento, CA.
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TABLE 1
NONFUEL MINERAL PRODUCTION IN CALIFORNIA!

1988 1989 1990
Mineral vV . Value . Valu
Quantity (tho:sl::ds) Quantity (thousands) Quantity (thousa:ds)
Boron minerals® metric tons 577,877 $429,667 562,311 $429,806 1,093,919 $436,176
Cement: i
Masonry thousand short tons 8 730 w w w w
Portland do. 10,423 601,152 10,911 642,020 10,032 604,080
Clays metric tons 2,015,488 31,620 2,195,830 39,243 2,163,515 340,217
Gemstones NA 3,365 NA 2,982 NA 1,501
Gold* kilograms 22,442 316,246 29,804 366,595 29,607 368,300
Gypsum (crude) thousand short tons 1,490 11,222 1,734 13,066 w w
Lime do. 458 20,242 395 24,503 345 19,425
Mercury metric tons w w w w (@) Q)
Peat thousand short tons 2 119 - - — —
Pumice metric tons 31,752 1,245 79,000 4,612 71,739 5,088
Sand and gravel: .
Construction thousand short tons 141,946 622,074 °138,300 °670,800 132,214 626,000
Industrial do. 2,444 42,078 2,426 43,863 2,452 48,055
Silver* metric tons 15 3,148 21 3,650 21 3,209
Stone:
Crushed thousand short tons 49,100 275,000 54,887 238,034 °42,500 200,600
Dimension short tons 42,048 5,991 28,829 5,564 30,077 5,213
Combined value of asbestos, barite (1988, 1990),
calcium chloride (natural), clay (fuller’s earth, 1990),
copper, diatomite, feldspar, iron ore  (byproduct
material, 1988-89, usable), magnesium compounds,
molybdenum, perlite, potash, rare-earth metal
concentrates, salt, soda ash, sodium sulfate (natural),
talc and pyrophyllite, titanium concentrates (ilmenite,
1989-90), tungsten ore concentrates, and values
indicated by symbol W XX 334,755 XX 369,664 XX 421,935
Total XX 2,698,654 XX 2,854,402 XX 2,779,79
*Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with "Combined value” figure. XX Not applicable.
'Production as d by mine shif sales, or marketable production (includi mption by prod

Begining with 1989 data reported in 1988 data converted.

*Excludes certain clays; kind and value included with "Combined value" data.
“Recoverable content of ores, etc.

SLess than 1/2 unit.
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TABLE 2
CALIFORNIA: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 1990, BY MAJOR USE CATEGORY

Quantity

Use (thousand (mz::::ds) p\:l:;
short tons)
Concrete aggregates (including concrete sand) 47,198 $227,722 $4.82
Plaster and gunite sands 2,750 15,487 5.63
Concrete products (blocks, bricks, pipe, decorative, etc.) 587 3,781 6.44
Asphaltic concrete aggregates and other bituminous mixtures 15,325 87,017 5.68
Road base and coverings' 19,890 83,529 4.20
Fill 7,139 24,409 3.42
Snow and ice control 62 341 5.50
Railroad ballast 98 468 4.78
Other 1,428 7,888 5.52
Unspecified:?
Actual 37,737 175,358 4.65
Total or average T132,214 T,OOO 4.73
'Includes road and other stabilization (cement and lime).
ZIncludes production reported without a breakdown by end use and esti for
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' TABLE 3
CALIFORNIA SAND & GRAVEL SOLD OR USED BY PRODUCERS IN 1990, BY DISTRICT AND USE
(Thousand short tons and thousand dollars)

Use District 1 District 2 District 3 District 4
Quantity Value Quantity Value Quantity Value Quantity Value
Concrete aggregates (including concrete sand) 457 2,086 962 3,552 853 3,504 6,451 33,353
Plaster and gunite sands w w 18 177 w w 619 4,169
Concrete products (blocks, bricks, etc.) w w — — w w w w
Asphaltic concrete aggregates and other 281 4,362 498 5,043 115 418 2,821 19,550
bituminous mixtures
Road base and coverings' 613 3,177 1,483 5,225 490 1,688 5,589 22,952
Fill 58 151 245 813 337 1,424 764 2,871
Snow and ice control w w - - - - - —
Railroad ballast - - — w w
Other miscellaneous 22 140 13 46 322 1,245 287 1,428
Unspecified:? - -
Actual — - 9 52 1,798 7,373 1,194 5,403
Total® 1,430 9,917 3,227 14,907 3,915 15,651 17,726 89,727
District 5 District 6 District 7 District 8
Quantity Value Quantity Value Quantity Value Quantity Value
Concrete aggregates (including concrete sand) 1,041 5,576 1,728 8,615 848 4,732 6,305 26,065
Plaster and gunite sands 154 767 ® 2 w w 345 1,459
Concrete products (blocks, bricks, etc.) - — — - 22 86
Asphaltic concrete aggregates and other
bituminous mixtures w w 1,001 5,432 w w 1,964 8,995
Road base and coverings' 968 4,222 554 2,636 180 809 3,202 12,899
Fill 381 1,549 726 3,964 w w 470 1,719
Snow and ice control w w —_ - - — 13 51
Railroad ballast w w — - - - 16 75
Other miscellaneous 280 1,772 - —_ 554 2,750 201 1,105
Unspecified:?
Actual 340 1,866 3,980 21,332 1,405 7,810 — —
Total® 3,164 15,751 7,990 41,981 2,987 16,100 12,538 52,454
District 9 District 10 District 11 District 12
Quantity Value Quantity Value Quantity Value Quantity Value
Concrete aggregates (including concrete sand) 10,263 45,647 138 513 13,861 72,704 4,293 21,374
Plaster and gunite sands 473 2,159 w w 886 4,462 152 1,753
Concrete products (blocks, bricks, etc.) w w — —_ w w 127 1884
Asphaltic concrete aggregates and other
bituminous mixtures 4,592 18,758 w w 2,969 15,619 694 6,524
Road base and coverings' 3,284 10,999 231 778 2,530 14,779 765 3,366
Fill 1,140 3,229 359 617 1,258 3,458 1,150 3,927
Snow and ice control - - - - - - - —
Railroad ballast - - - - - - -
Other miscellaneous 222 1,146 217 942 481 2,663 141 690
Unspecified:?
Actual 10,209 44,214 682 2,375 14,729 66,075 3,390 18,858
Total® 30,183 126,152 1,627 5,225 36,714 179,760 10,713 58,377

W Withheld to avoid disclosing company proprictary data; included with "Other miscellancous.”
'Includes road and other stabilization (cement and lime).

%Includes production reported without a breakdown by end use and esti for pond
Data may not add to totals shown b of independ di

“Less than 1/2 unit.

P 1ng.
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TABLE 4

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity County
Asbestos:
Calaveras Asbestos Corp. Box 127 Surface mine and plant Calaveras.
Copperopolis, CA 95228
KCAC Inc. BoxK do. San Benito

King City, CA 93930

Boron minerals:

Kerr-McGee Chemical Corp!

Kerr-McGee Center

Oklahoma City, OK 73125

Evaporators and plant

San Bernardino.

United States Borax & Chemical

3075 Wilshire Blvd.
Los Angeles, CA 90010

Surface mine and plant

Kern.

Calcium chloride:

Leslie Salt Co.,? a subsidiary of Box 5621 Solar evaporators San Bernardino.

Cargill Inc. Minneapolis, MN 55440

National Chloride Co. America Box 604 do. Do.
Norwalk, CA 90650

Cement:

CalMat Co.? 3200 San Fernando Rd. Plants Various.
Los Angeles, CA 90065

Kaiser Cement Corp. (Mitsubishi 300 Lakeside Dr. do. Do.

Mining & Cement Co.) 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

Beazer/West Inc. Box 832 do. Do.
Riverside, CA 92502

Gifford-Hill & Co. Inc., Riverside Box 832 do. Various.

Cement Co.* 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 11555 Dublin Canyon Rd. Pit Santa Cruz.

Region, Santa Cruz plant* Pleasanton, CA 94566

Port Costa Materials Inc. Box 5 Pit Contra Costa.

Port Costa, CA 94569

Diatomite:

Grefco Inc.

3435 Lomita Blvd.
Torrance, CA 90509

Surface mine and plant

Santa Barbara and
Shasta.

Manville Products Corp. 2500 Miguelito Rd. do. Santa Barbara.
Lompoc, CA 93436
Feldspar:
California Silica Products Co.® Box 249 Surface mine and plant 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 Mining Corp.’ HCR 75 Glamis 100 Surface mine Imperial.

Brawley, CA 92227

Sec footnotes at end of table.
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TABLE 4—Continued

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity County
Gold—Continued
Homestake Mining Co.” 650 California St. Surface mine and plant Napa.
San Francisco, CA 94108
Gypsum:
U.S. Gypsum Co. Plaster City, CA 92269 do. 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.

461 South Boylston St.
Los Angeles, CA 91017

Sand and gravel (construction):

CalMat Co.? 3200 San Francisco Rd. Pits Various.
Los Angeles, CA 90065

Beazer/West Inc. Box 832 do. Do.
Riverside, CA 92502

Owl Rock Products Co. Box 330 do. Do.
Arcadia, CA 91006

A. Teichert & Sons Inc., Teichert . Box 15002 do. Do.

Aggregates 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/West Inc. Box 19099 Quarries Various.
Dallas, TX 75219

Tungsten ore and concentrate:

U. S. Tungsten Corp., a subsidiary of Route 2 Underground mine and Inyo.
Strategic 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

'Also lime, potassium salts, sodium carbonate, and sodium sulfate.
2Also salt.

3Also clays, gypsum, and iron ore.

“‘Also clays.

*Also cement and industrial sand.

¢Also industrial sand.

7Also silver.

*Also magnesium compounds.

*Also stone.

1°Also molybdenum.
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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.

In 1990, Colorado’s nonfuel mineral
production was valued at $386 million,
according to data reported to the U.S.
Bureau of Mines. The effects of an
economic slowdown on mineral value
were evident—value fell $71.5 million
from the figure reported by industry in
1989. Nationally, the State declined from
23d to 27th in total nonfuel mineral
value, and output fell from 1.4% to
1.16% of the U.S. total.

The top three minerals produced
in-State, in terms of value, were
molybdenum, construction sand and
gravel, and cement. These three
accounted for more than 70% of the
State’s total mineral sales.

By Doss H. White, Jr.

TRENDS AND
DEVELOPMENTS

The 11-year period between 1980 and
1990 was one of extremes for Colorado’s
mineral producers. In 1980, the State’s
nonfuel mineral value was $1.3 billion,
and molybdenum sales, $912 million,
accounted for approximately 72% of the
total. By 1990, mineral value had fallen
$878 million, and molybdenum sales had
fallen below 50% of the State’s total.

During the 1980-90 period, mineral
value declined drastically from the 1980
record of $1.3 billion to $338 million in
1983. Value rose to $436 million in
1984 as a result of the State’s two
molybdenum mines returning to full
production. Value again fell in 1985 and

TABLE 1

NONFUEL MINERAL PRODUCTION IN COLORADO*

1986, but rose $3 million in 1987 to $373
million as a result of a dramatic increase
in gold value. Gold value and total value
fell in 1988. In 1989, value rose to $458
million, the result of an estimated
increase in construction sand and gravel
sales. An upturn in construction and
work on the new Denver airport
accounted for an increased demand for
sand and gravel. The $386 million
produced in 1990 was $141 million below
the 11-year average of $527 million.
Developments during the year included
the fall announcement of a new gypsum
wallboard plant that began production at
Gypsum. In September, the Yule Marble
Quarry reopened and a slab was shipped
to Tennessee for testing. In November,
Climax Molybdenum Inc. announced

1988 1989 1990
Mineral Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands)

Clays metric tons 247,471 $1,890 265,435 $2,064 262,292 2$1,864
Copper® do. 898 2,386 w w w w
Gemstones NA 100 NA 240 NA 66
Gold* kilograms 5,126 72,237 3,448 42,411 2,338 29,084
Peat thousand short tons w w w 412 w w
Sand and gravel (construction) do. 21,566 69,882 25,300 °104,000 24,938 86,541
Silver® metric tons 27 5,588 w w 23 3,557
Stone:

Crushed thousand short tons °10,600 42,400 47,261 432,435 * 47,600 * 436,100

Dimension short tons 3,450 °143 5,310 398 8,490 1,394
Combined value of cement, clay (bentonite, 1990),
gypsum (crude), helium (Grade-A, 1990), lead, lime,
molybdenum, perlite, sand and gravel (industrial), stone
(crushed traprock,1989-90), vanadium, zinc, and values
indicated by symbol W XX 169,379 XX 275,765 XX 227,586

Total XX 364,005 XX 457,725 XX 386,192
‘Estimated. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with *Combined value* figure, XX Not applicable.
'Production as d by mine ship saks, or marketable production (inchding mption by producers)
2Excludes certain clays; kind and value included with "Combined valuc® data.
Recoverable content of orcs, etc.
“Excludes certain stones; kind and value inchuded with *Combined value® data.
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plans to reopen the Climax Mine in 1992;
the mine was closed in March 1987.
Umetco Minerals Corp. closed several
vanadium-uranium mines in November as
a result of low uranium prices and
demand. In February, NaTec Resources
Inc. announced plans to develop a
nahcolite mine in Rio Blanco County.

EMPLOYMENT

In 1990, Colorado’s mining
employment, which included oil and gas
production, totaled 19,500.! The average
annual pay for mining personnel in-State
rose 0.5% from $42,371 in 1989 to
$42,570 in 1990.2 In the 1989-90
academic year, Colorado School of Mines
graduates’ average starting salaries were
$33,197, up 8.7% from the $30,553
recorded in the 1988-89 school year.?

REGULATORY ISSUES

Seven of Colorado’s 16 Superfund sites
are old mining operations. Many of these
have problems resulting from toxic metals
leaching from spoil areas into nearby
waterways. An attempt to clean up the
Eagle Mine site near Vail has resulted in
the creation of more problems than were
solved. A system of pipes designed to
divert clean water around waste piles was
installed too close to the piles and
pumped polluted water into nearby
wetlands. Plans to pump polluted water
back to the mine site for holding resulted
in greater amounts of metals leached into
the Eagle River. The efficiency of a
water-treatment plant built to remove the
metals from the seepage was reduced
because of excessive sludge buildup. The
Eagle Mine site cleanup is projected to
cost about $30 million.*

A Federal court ruled that the U.S.
Bureau of Reclamation was not exempt
from fines that accompany environmental
violations. Two environmental groups
brought suit against the agency for
allowing "toxic metal pollution from
mines seep through an old tunnel known
as the Leadville Drain and into the upper
Arkansas River. Portions of the river are
so polluted that aquatic life in (sic)
limited. "
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Citizens and local officials of several
Colorado counties voiced concern over
"mountainside scaring” resulting from
mining operations. In many cases the
scars were caused by aggregate
operations. The close proximity of the
operations to the communities voicing
concern, a proximity that allowed low
aggregate transportation costs, was the
reason that new construction costs in the
communities were kept at a minimum.

EXPLORATION ACTIVITIES

Exploration activity was reported as
"brisk" by industry sources. One
company completed a geophysical
program on 26,000 acres in North Park.
Earlier drilling in the Park’s Black Cloud,
Swede Group, and Wolverine Zirkel
areas intersected significant gold, silver,
lead, zinc, and copper mineralization, and
the 1990 exploration was dedicated to
further testing at each location.®

Tenneco Minerals finished its 1990
drilling program the 1st of July and
removed the drills from a site north of
Silver Cliff in Custer County. The firm
announced plans to construct a $35
million mill at Silver Cliff. Nova Natural
Resources Corp. drilled the Bassick Mine
gold properties near the former town of
Querida, approximately 7 miles east of
Silver Cliff.

Summitville Consolidated Mining Co.
Inc. continued its gold exploration
program in Rio Grande County. The
company’s exploration program was
funded at $300,000.

Idarado Mining Co., a subsidiary of
Newmont Mining Corp., continued its
exploratory drilling program in San
Miguel and Ouray Counties.  The
company hoped to establish a reserve
base large enough to warrant a mill on
the Ouray side of the mountain near the
closed Idarado Mine.

LEGISLATION AND
GOVERNMENT PROGRAMS

The Colorado Legislature passed and
the Governor signed into law four bills
that directly impact the minerals industry.

House bill 1115 established a new mined-
land reclamation fee structure, increased
existing fees, and created additional fees
to cover permit amendments, technical
revisions, operator changes, and notices
of temporary cessation. House bill 1214
extended the tax credit for Colorado coal
purchases until the year 2005. The credit
will be granted when purchases exceed
the amount purchased in base year 1988.
Senate bill 34 defined legal rights when
royalty interests in minerals were
transferred, and Senate bill 177 required
concurrent reclamation of all noncoal
mine sites, where feasible.

During 1990, the Colorado Geological
Survey (CGS) continued work on
monitoring two large landslides and
provided geotechnical support to the
Colorado Department of Highways.
Work was in its second year of a
cooperative study on severe swelling soil
conditions in the Pierre Shale. The study
was in cooperation with the U.S.
Geological Survey (USGS), Colorado
Homebuilders Association, Jefferson
County, and the Colorado School of
Mines. CGS personnel continued the
fee-funded Land Use Review Program for
local governments. The Environmental
Hydrology Program investigated several
classes of contaminants.

The mineral fuels section of CGS
continued work on an inventory of the
State’s mineral fuel resources and an
evaluation of various development
problems. Included were tight gas sands,
coal-bed methane, and input to the USGS
National Coal Resources Data System.
Work was also ongoing on an analysis of
State revenues from royalties and
severance and ad valorem taxes.

The Colorado Mined Land Reclamation
Division (MLRD) supervised the filling
and capping of 40 underground coal mine
shafts and subsidence craters in north
Colorado  Springs. The area has
experienced 42 subsidence problems since
1979.” In April, the Mine Substance
Protection Program waived its $100
inspection fee. The federally funded
program, administered by the MLRD,
was instituted in 1988 to offer low-cost
insurance to 7,500 homeowners whose
homes are built over mined-out areas.
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U.S. Bureau of Mines personnel at the
Information and Analysis field office in
Denver, CO, continued work in accessing
the mineral potential of Federal lands in
Colorado. During the year, the first draft
of the Crater Creek section of the San
Juan National Forest report  was
submitted for technical review, and the
Taylor Mesa section was nearing
completion. The final report on the
White River National Forest was
completed. S

The U.S. Mineral Management Service
reported that the State received $45.3
million as its 1990 share of revenues
associated with mineral leases on Federal
public lands within Colorado.

The U.S. Department of Energy’s
budget for fiscal year 1991, October 1990
to September 1991, contained funding for
a $19.6 million research facility for the
Solar Energy Research Institute near
Golden. The institute had been housed in
leased space since its formation in 1976.

REVIEW BY NONFUEL
MINERAL COMMODITIES

Metals

Colorado’s  50-plus metal mines
produced ores valued at more than 50%
of the State’s nonfuel mineral value.
Metallic ores produced included copper,
gold, lead, molybdenum,
vanadium-uranium, and zinc.

Copper, Lead, Silver, and Zinc.—
Production of these four metal
commodities was reported by the Cross
Mine in Boulder County, the Broken
Handle and Franklin Mines in Clear
Creek County, the ASARCO
Incorporated Leadville Mine in Lake
County, the Summitville Mine in Rio
Grande County, the Sunnyside Mine in
San Juan County, and mines in the
Cripple Creek area of Teller County.
The following 1990 metal production
values were reported to the U.S. Bureau
of Mines: copper--$2.2 million, and
silver--$3.7 million. Values for lead and
zinc are concealed to protect company
proprietary data.

~OLORADO—1990

Gold.—Colorado mines produced 2,338
kilograms of gold valued at $29 million.
This was a $13 million decrease from the
$42 million reported in 1989.

Molybdenum.—Climax Molybdenum
Co., a unit of Climax Metals Co., a
subsidiary of AMAX, operated the
Henderson Mine in Clear Creek County.
Henderson ore was transported 15 miles
by underground rail to the firm’s mill in
Grand County. When completed,
development work at the 8,100-foot level
and proposed development at the 7,700-
foot level will provide the mine with a
sustained production rate of 40 million
pounds of molybdenum per year through
the year 2007.

The company announced that it will
resume production at the open pit of the
Climax Mine near Leadville in 1992.
Underground workings at Leadville are
permanently closed. The surface mine,
closed in 1987, has been undergoing
"cleanup” mining and reclamation since
1989. In 1991, ore processing facilities
at the Climax operation will be
consolidated into one existing building
and redesigned for a 24,000-ton-per-day
capacity.® ‘

A decline in output resulted from a
production cut at the Henderson Mine
beginning the first week in January.

Vanadium-Uranium.—Vanadium = and
uranium were recovered as coproducts
from approximately SO Colorado mines.
All ore was shipped to White Mesa, south
of Blanding, UT, for processing.
Vanadium producers reported an 11%
drop in production and a 10% decrease in
value. The U.S. Bureau of Mines does
not canvass uranium producers.

Other Metals.—Several metals were
recovered as byproducts from smelting or
were recovered or manufactured from
other scrap metals. These are
summarized below.

Asarco recovered cadmium as a
byproduct of the extraction and refining
of zinc metal from sulfide ore
concentrates. The Asarco smelter was in
Globeville in north Denver.

CF&I Steel Corp., Pueblo, was
Colorado’s only steel producer. The
facility produced oil industry goods and
was one of two manufacturers of steel
rails in the United States. Company
earnings were down at the end of the
third quarter as a result of a drop in the
rail market.

Catalyst Resources Inc., Denver,
recovered palladium, platinum, and
rhodium from scrap automobile and
industrial plant catalytic converters.

Industrial Minerals

The State’s industrial mineral sector
manufactured (cement) or produced 18
different industrial minerals. The top
three, which accounted for more than
40% of the total nonfuel mineral value,
were (1) construction sand and gravel, (2)
portland cement, and (3) crushed stone.
The value of industrial mineral production
was almost 47% of Colorado’s total
mineral production.

Cement.—Colorado’s cement industry
consisted of Holnam Inc., with plants in
Fremont and Larimer Counties, and
Southwestern Portland Cement Co., with
a plant in Boulder County.

Holnam operated a dry-process plant at
Laport, Larimer County, that produced
portland cement and a wet-process plant
at Portland, Freemont County, that
produced both portland and masonry
cement. Southwestern operated a dry-
process plant at Lyons, Boulder County,
that manufactured portland and masonry
cement.

Portland cement output increased 4%,
and value was up 12%. Masonry cement
output was at the same level as that
reported in 1989; value, however,
increased almost 6 %. ‘

Clays.—The State’s clay industry, 10
companies operating 27 pits, produced
both common clay and bentonite. Output
totaled 289,000 short tons valued at $1.9
million.  Value decreased $200,000.
Common clay was produced in seven
counties; the three leaders, Douglas,
Elbert, and Fremont on the Eastern
Slope, accounted for approximately 46 %
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of the State’s total tonnage. Eighty-five
percent of the common clay was used in
the manufacture of common brick. The
remainder was used in the manufacture of
firebrick, face brick, mortar, and
chemicals.

Three hundred short tons of bentonite
was produced in Fremont County. The
bentonite was used for waterproof seals.

Gypsum.—Two companies in Eagle and
Larimer Counties mined gypsum. Both
production and value of crude gypsum
fell sharply below the levels reported for
1989.

Eagle Gypsum Products began
operation of its new gypsum wallboard
plant at Gypsum in September. The $11
million plant was a Colorado limited
partnership between Eagle Gypsum Ltd.
and Eagle Investment Group Ltd.
Partners, an Illinois limited partnership.
The nearby mine also supplied gypsum to
some of the State’s cement plants.
Wallboard from the Eagle plant was
shipped as far west as California.

In September, Domtar closed its
gypsum quarry and wallboard plant in
Florence.

Lime.—Western Sugar Co. produced
lime at plants in Morgan and Weld
Counties, and Calco Inc. produced lime
at a plant in Chaffee County. Production
and value fell slightly below those
reported by the two firms in 1989.

Peat.—During 1990, four companies,
one each in Boulder and El Paso Counties
and two in Park County, produced peat.
Production fell slightly below the levels
reported in 1989.

Perlite. —Presolite Products Inc.
produced perlite from pits in Fremont
County, and Grefco Inc. mined perlite
from a pit in Conejos County. Sales
were to the filter, plaster, concrete
aggregate, low-temperature and cavity-fill
insulation, horticulture aggregates, and
filler industries. Output and value fell
slightly below 1989 levels.
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Sand and Gravel.—Construction.—
Construction sand and gravel production
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 chapter contains
actual data for 1988 and 1990 and
estimates for 1989.

In 1990, Colorado’s sand and gravel
industry, 131 companies operating 396
pits, produced 24.9 million short tons
valued at $86.5 million. This was 3.3
million tons above the output reported in
1988; value exceeded the 1988 level by
$16.6 million. = The three leading
counties, Adams, Larimer, and Weld,
accounted for 41% of the total tonnage.
The three leading end uses, as reported
by the producers, were road base and/or
cover (28%), concrete aggregate (25%),
and asphaltic concrete (12%). Other uses
included snow-ice control, concrete
products, fill, and railroad ballast.

Industrial. —Three firms produced
industrial sand and/or gravel in
Arapahoe, El Paso, and Larimer

Counties. Production and value increased
significantly.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for
odd-numbered years only: data for
even-numbered years are based on annual
company estimates. This report contains
estimates for 1988 and 1990 and actual
data for 1989.

Crushed.—Stone production was
estimated at 7.6 million short tons, a
300,000-short-ton increase over that
reported in 1989. Value increased an
estimated $3.7 million.

Dimension.—Four firms quarried
granite, quartzite, sandstone, and marble.
The estimated production exceeded the
1989 level by 3.2 million short tons.
Value was up an estimated $1 million.

In September, the Yule Marble Quarry
in Gunnison County reopened; the quarry
closed in 1942. The underground quarry
is scheduled to produce about 1,100
blocks per year. The blocks will be

trucked to Glenwood for shipment to
finishing plants. Quarrying equipment
was imported from Carrara, Italy. The
first block was shipped to a Knoxville,
TN, firm for testing.

Plans to reopen a black marble quarry
inside the Maroon Bells-Snowmass
Wilderness were opposed by several
environmental groups. The U.S. Forest
Service offered to purchase the mineral
claim covering the quarry site, but the
offer was refused. The controversy was
unresolved at yearend.

Sodium Compounds.—NaTec Resources
Inc. announced plans in February to
develop a nahcolite mine and process
facility in Rio Blanco County. Nahcolite
will be recovered by solution mining.
The facility was scheduled to begin
production in 1991 with initial production
of 125,000 short tons of processed
nahcolite per year.

Other Industrial Minerals.—Several
industrial minerals mined in other States
or countries were shipped into Colorado
for processing into higher value products
or used in the manufacture of other
consumer products.

Ocher was shipped into the State for
use as a coloring agent in brick
manufacture. Colorado  monument
companies purchased dimension stone
from out-of-State sources for finishing as
grave markers. Crude vermiculite was
shipped to W. R. Grace & Co.’s plant in
Denver for exfoliating.

'Rocky Mountain News. Colorado Labor Force. Sept.
4, 1990.

2U.S Department of Labor, Bureau of Labor Statistics.
News. Sept. 6, 1991.

*Denver Post. Jobs and Salaries Picking up for Mines
Grads. June 13, 1990.

“Rocky Mountain News. Mountain Mines Pose Toxic
Plight. Sept. 20, 1990.

S———. JudgeRules U.S. Agencies Must Pay Pollution
Fines. Jan. 23, 1990.

SWalden Jackson County Star. Caprock Reports. June
21, 1990.

"Denver Post. 40 Old Coal Mines Plugged in Springs.
Mar. 28, 1990.

*Rocky Mountain Construction. Hotline--SERI
Laboratory Funds Requested. Feb. 5, 1990, p. 4.

Middle Park Times. Future Looks Stable for AMAX
Mine Operations. Oct. 25, 1991.
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TABLE 2

BY MAJOR USE CATEGORY

COLORADO: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 1990,

Quantity

Use (thousand ( thxslr: ds) Val:;per
short tons)

Concrete aggregates (including concrete sand) 6,224 $22,730 $3.65
Plaster and gunite sands 235 1,192 5.07
Concrete products (blocks, bricks, pipe, decorative, etc.) 1,352 5,480 4.05
Asphaltic concrete aggregates and other bituminous mixtures 3,078 14,180 4.61
Road base and coverings 7,093 20,130 2.84
Fill 1,703 2,975 1.75
Snow and ice control 683 2,113 3.09
Railroad ballast 17 68 4.00
Other 221 1,078 4.88
Unspecified:!
Actual 4,333 16,595 3.83

Total or average 224,938 86,541 3.47
'Includes producti ported without a breakdown by end use and esti for
?Data do not add to total s] b of independ: ding,
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TABLE 3
COLORADO": SAND AND GRAVEL SOLD OR USED BY PRODUCERS IN 1990,
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) 1,105 3,411 2,279 7,667 146 493
Plaster and gunite sands w w 194 980 w w
Concrete products (blocks, bricks, etc.) w w 2 9 - -
Asphaltic concrete aggregates and other bituminous mixtures 451 4,877 463 1,788 248 679
Road base and coverings 2,089 5,475 1,592 3,802 882 3,642
Fill 814 1,243 370 754 3 7
Snow and ice control 90 _ 260 - - w w
Railroad ballast ’ 5 10 - - - -
Other miscellaneous 77 315 - - 2 6
Actual 574 2,092 690 2,744 37 169
Estimated — - - - - -
Total* 5,206 17,682 5,591 17,744 1,317 4,997

Use District 4 District 5 District 6

Quantity Value Quantity Value Quantity Value

Concrete aggregates (including concrete sand) 2,148 8,865 278 774 267 1,520
Plaster and gunite sands w w 19 60 w w
Concrete products (blocks, bricks, etc.) w w - - - -
Asphaltic concrete aggregates and other bituminous mixtures 1,549 5,356 303 1,148 w w
Road base and coverings 1,244 3,973 425 884 861 2,354
Fill 442 837 66 108 8 25
Snow and ice control . 513 1,648 35 65 w w
Railroad ballast A 3 w w w w
Other miscellaneous 1,441 5,937 81 471 75 376

Unspecified:? .

Actual 1,589 6,969 1,340 4,077 — —
Estimated - — - - - -
Total* 8,926 33,588 2,547 7,587 1,212 4,276

W Withheld to avoid disclosing company proprictary data; included with "Other miscellancous.”
'Excludes 139,067 short tons valued at $668,291 not reported by county.
Includ ducti ported without a breakdown by end use and esti for ponds

3Less than 1/2 unit.
“Data may not add to totals shown b of independ: di

P ng.
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TABLE 4

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity County
Cement:
Holnam Inc.! Box 8789 Plants Fremont and Larimer.
750 17th St.
Denver, CO 80201
Southwestern Portland Cement Co.! 1111 South Colorado Blvd. Plant Boulder.
Denver, CO 80222
Clays:
General Refractories Co. 600 Grant St., Room 3000 Pits Pueblo.
Pittsburgh, PA 15219
Lakewood Brick & Tile Co. 1325 Jay St. Pits and plant Fremont and
Lakewood, CO 80214 Jefferson.
G. W. Parfet Estate Inc. 1213-1/2 Washington Ave. Pits Jefferson.

Golden, CO 80401

Robinson Brick Co. Box 5243 Pits and plant Douglas, Elbert,
Denver, CO 80217 El Paso, Jefferson.
Gold:
ASARCO Incorporated? Box 936 Mine and mill Lake.
Leadville, CO 80461
Pikes Peak Mining Co.? Box 191 Mine dump heap Teller.
Victor, CO 80860 leaching.
Summitville Consolidated Mining Box 2G Open pit, vat leaching, Rio Grande.
Co. Inc., a subsidiary of Del Norte, CO 81132 carbon-pulp plant.
Galactic Resources Inc.?
Sunnyside Gold Corp., a subsid- Box 177 Mine and mill San Juan.
iary of Echo Bay Mines Ltd 2 Silverton, CO 81433
Gypsum:
Domtar Gypsum 1173 State Highway 120 Mine and plant Fremont.
Florence, CO 81226
Lime:
Calco Inc. Box 1044 do. Chaffee.
Salida, CO 81201
The Western Sugar Co., a 555 17th St. Plants Morgan and Weld.
subsidiary of Tate and Lyle PC. Denver, CO 80202
Molybdenum:
AMAX Inc. 1707 Cole Blvd. Mines and mills Clear Creek,
Golden, CO 80401 Grant, Lake.
Peat:
Hyponex Corp. Box 586 Bog El Paso.
Fountain, CO 80817
Universal Peat Sand & Gravel Inc. 1557 South Ingalls St. do. Park.
Lakewood, CO. 80226
Perlite:
Grefco Inc, Building Products Div. Box 308 Plant Conejos.
Antonito, CO 81120
Persolite P-oducts Inc. Box 105 Mine and plant Custer and
Florence, CO 81226 Fremont.

Sand and gravel:

Cooley Gravel Co. (J. L. Box 5485 Pits and plants Adams, El Paso,

Shiely Co.)! Terminal Annex Jefferson.
Denver, CO 80217

Elam Construction Co. Inc. 1225 South 7th St. do. Pitkin, Moffat,
Grand Junction, CO 81501 Routt, Mesa.

See footnotes at end of table.
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TABLE 4-Continued

Denver, CO 80217

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity County
Sand and gravel—Continued
Albert Frei & Sons Associates 11521 Brighton Rd. do. Adams, Clear
Henderson, CO 80640 Creek, Garfield,
Weld.
Western-Mobile Inc.! Box 5183TA do. Boulder, El Paso,

Larimer, Pueblo,
Weld, and others.
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Stone:
Asphalt Paving Co. 14802 West 44th Ave. Quarries Jefferson.
Golden, CO 80401
Associated Aggregates 33501 Highway 6 do. Various.
Idaho Springs, CO 80452
'Also stonc.
2Als0 copper, lead, silver, and zinc.
3Also silver.
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THE MINERAL INDUSTRY OF CONNECTICUT

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 State Geological and Natural History Survey of Connecticut, Department of Environmental
Protection, for collecting information on all nonfuel minerals.

By Donald K. Harrison' and Robert J. Altamura?

The value of nonfuel mineral
production in 1990 was $117.9 million, a
$4.7 million increase from that of 1989.
Crushed stone and construction sand and
gravel were the two leading mineral
commodities produced. Other
commodities produced included common
clay, dimension stone, feldspar, industrial
sand, and mica.

TRENDS AND
DEVELOPMENTS

In 1990, the value of total construction
contracts, which relied heavily on mineral
aggregates, was down 22% from that of
1989. Declines were reported in all
categories. The hardest hit sector was in
residential construction, which fell 36 %,

from $243 million in 1989 to
$155 million in 1990. The value of
nonbuilding construction contracts

declined by 23%, from $289 million to

$233 million in 1989 to $216 million in
1990. As a result of these construction
declines, demand for crushed stone and
construction sand and gravel continued to
be soft in 1990. In 1990, the estimated
output of crushed stone, the State’s
leading mineral commodity in terms of
value, fell 15% from that of 1989.
Output of construction sand and gravel
rose from the 1989 estimated output, but
was about equal to the 1988 canvassed

output. One program that has helped
some aggregate producers was the
continuing $7.1 billion, 10-year

Transportation Infrastructure Renewal
Program established in 1984. During
1990, $451 million was approved by the
Connecticut General Assembly for this
Connecticut Department of Transportation
(ConnDOT) program. ConnDOT’s 1990
budget also included: $32.5 million for
highway and bridge renewal; $30 million
for town aid road grants; and
$7.5 million for local bridges.?

EMPLOYMENT

In 1990, the average number of
workers® employed in the minerals
extractive industries in Connecticut was
927. This included 375 workers in the
stone industry, 313 in the sand and gravel
business, and 16 in nonmetal mining
operations. In addition, 223 workers
were employed at mineral-related mills
and preparation plants in the State.

REGULATORY ISSUES

The Connecticut Hazardous Waste
Management Service (CHWMS) started a
program to evaluate innovative uses of
technology that minimize hazardous waste
and prevent pollution. The service had
received a $300,000 grant from the
Environmental Protection Agency (EPA)
for Waste Reduction Innovative
Technology Evaluation (WRITE) pilot

$222 million, and nonresidential buxldmg projects. Connecticut was one of six
contracts were down 7%, from States invited by the EPA to apply for the
TABLE 1
NONFUEL MINERAL PRODUCTION IN CONNECTICUT!
1988 1989 1990
M Quantity (mr:sl:zds) Quantity (.ths':,fds) Quantity (mz:sl::ds)
Gemstones NA $2 NA $2 NA $2
Sand and gravel (construction) thousand short tons 8,275 32,102 °5,800 24,700 8,542 37,943
Stone: .
Crushed do. °11,400 76,900 211,480 278,734 210,200 2 270,600
Dimension short tons °19,718 °1,914 w w w w
Combined value of clays (common), feldspar, mica (scrap,
1988, 1990), sand and gravel (industrial), stone (crushed
granite, 1989-90), and values indicated by symbol W XX 7,198 XX 9,780 XX 9,348
Total XX 118,116 XX 113,216 XX 117,893
*Estimated. NA Not available. W Withheld to avoid disclosing company proprictary data; value included with "Combined value® figure. XX Not applicable.
'Production as d by minc shif sales, or marketable prod (including ption by prod ).
2Excludes certain stones; kind and value included with “Combined valuc* data.
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grant. The CHWMS will provide up to
$100,000 in matching funds.®

Facing a goal of 25% waste reduction
set by the State and effective January 1,
1991, the State Department of Public
Works was advised in April by the
Connecticut Recycling Coalition as to
how some towns were dealing with
recycling. To meet the 25% goal, the
State Department of Environmental
Protection (DEP) will prohibit nine items
from being placed in landfills or
incinerators. This will, in turn, force
towns to find other places to dump these
materials or take them to regional
recycling centers.  The nine items
included in the ban were glass, cans,
newspapers, corrugated cardboard, scrap
metal, office paper, leaves, waste motor
oil, and vehicle batteries.$

LEGISLATION AND
GOVERNMENT PROGRAMS

A number of bills concerning
environmental issues were signed into law
in 1990. Topics addressed included the
illegal dumping of asbestos, solid waste
management, recycling, resource
recovery facilities, low-level radioactive
waste disposal, and radon and lead
abatement in public schools.

A Milford Superior Court judge ruled
in January that the Beacon Falls Planning
and Zoning Commission amendments to
the town’s zoning laws, which banned
three mining companies from processing
imported gravel, were illegal. The judge
upheld appeals filed by O&G Industries
Inc., D&J Quarry Products Inc., and
Hamden Sand & Gravel Co., thus
nullifying the amendments passed by the
Planning and Zoning Commission in
1988. The amendments would have
barred the companies from bringing
crushed stone and sand and gravel to
Beacon Falls from other towns as of
January 1, 1990. The amendments also
would have prohibited the companies
from processing existing stockpiles of
those materials as of January 1991. The
judge ruled that because the companies
were already operating locally before the
amendments were adopted, the town
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cannot prevent them from processing the
material there.

The Connecticut Geological and
Natural History Survey continued
programs on the collection, interpretation,
and dissemination of information on the
State’s natural resources. Major efforts
for the year included acquisition of 1990
Statewide aerial photography;
topographic, bedrock, and surficial
geological mapping; soils mapping; a
continued study of the geology of Long
Island Sound; and a continuing radon
investigation. A Connecticut mining
exhibit opened at the National Mining
Museum and Hall of Fame in Leadvile,
Co.

REVIEW BY NONFUEL
MINERAL COMMODITIES

Industrial Minerals

Clays.—Two companies mined common
clay and shale for use in manufacturing
common and face brick. K-F Brick Co.
mined Pleistocene glacial lake clay near
South Windsor and also quarried Jurassic
age shale near Suffield, both in Hartford
County. The Michael Kane Brick Co.,
the State’s other producer, operated an
open pit mine in glacial lake deposits in
Middlesex County.

Feldspar.—Connecticut continued to
rank second nationally of the seven States
that produced feldspar in 1990. The
Feldspar Corp. operated three open pit
quarries and a froth flotation plant in the
old Middletown Pegmatite District in
Portland and Middletown, Middlesex
County. Processed feldspar was shipped
by truck to markets elsewhere in New
England, New York, and New Jersey and
was used principally as a flux by the
glass and ceramics industry. Feldspar
production in Connecticut decreased in
1990 because the depressed housing
market in the northeast resulted in
decreased feldspar usage for plumbing
fixtures and tile.

Gemstones.—Individual collectors and
mineral clubs recovered gem stones in

quarries and abandoned mine sites,
primarily from pegmatites. The
Middletown Pegmatite District in the
central part of the State was one of the
most popular gem collecting sites.

Iodine.—Crude iodine was shipped to
Connecticut by Uniroyal Chemical Co.
Inc. at a plant near Middlebury, New
Haven County. The crude iodine was
used primarily to manufacture rubber,
antioxidants, and organic chemical
compounds.

Mica.—The Feldspar Corp. recovered
mica as a byproduct of feldspar mining
operations in Middletown and Portland,
Middlesex County. The mica was
marketed as a filler and as an additive to
well drilling mud.

Sand and Gravel. —Construction.—
Construction sand and gravel production
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 chapter contains
actual data for 1988 and 1990 and
estimates for 1989.

Construction sand and gravel was the
State’s second leading mineral commodity
in terms of value and accounted for
almost one-third of the State’s value of
mineral production. In 1990, 63
companies mined construction sand and
gravel from 67 operations. Leading
counties, in order of output, were
Hartford, Litchfield, and New Haven.
Major uses were for construction and
roadbuilding.

In December, 14 sand and gravel
operators in the Township of Plainfield
filed a written protest against the
Plainfield Planning and Zoning
Commission’s efforts to impose new
regulations in the township concerning
mining activities. The sand and gravel
operators, most of whom are
grandfathered, objected to the proposal of
having to file permit applications for
preexisting gravel operations.  Other
conditions in these new regulations
included restricting operating hours,
regulating topsoil restoration and
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stockpiled materials, and limiting the
annual amount of sand and gravel that
may be mined in 1 year to 25,000 cubic
yards. The new regulations are expected
to be challenged in court.

In July, the Manchester Sand & Gravel
Co. and its affiliated companies filed for
reorganization under chapter 11 of the
U.S. Bankruptcy Code. The company
cited the declining construction and real
estate industries in the region as the
primary reason.

Near yearend, the Utility Contractors
Association of Connecticut (UCAC) voted
to merge with the Connecticut
Construction  Industries  Association
(CCIA). The CCIA represents many
sand and gravel and crushed stone
operators in Connecticut. Under the
merger, which becomes effective
January 1, 1991, the UCAC will become
a full division within the CCIA.

Industrial. —Two companies produced
industrial sand in the State. U.S. Silica
of Connecticut operated a quarry near
North Stonington, New London County,
and The Feldspar Corp. processed
industrial sand as a byproduct of feldspar
refining in  Middletown, Middlesex
County. Principal uses were for blasting,
filtration, and glass products.

Stone.—Stone production is surveyed by
the U.S. Bureau of Mines for odd-
numbered years only; data for even-
numbered years are based on annual
company estimates. This chapter
contains estimates for 1988 and 1990 and
actual data for 1989.

Crushed.—Crushed stone was the State’s
leading mineral commodity produced and
accounted for 60% of the State’s total
mineral value. Estimated crushed stone
production (predominantly Jurassic aged
basalt that is commonly called traprock)
declined 11% from that of 1989. Major
uses were for roadbuilding and concrete
aggregate.

After more than a 6-year dispute, the
Bolton Zoning Commission unanimously
agreed in March to grant a quarry permit
to American Heritage Stone Inc. With
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the Zoning Commission approval, the
company will be allowed to mine 3 acres
of the quarry--2 acres in an industrial
zone and 1 acre in a residential area.
The issuing of the permit ended a
longstanding battle between the company
and the commission over how much of
the company’s 10 acres could be mined.
The permit must be renewed each year.
In November, the East Granby
Planning and Zoning Commission denied
Roncari Industries’ proposal to expand its
crushed stone quarry operations by
116 acres. The company, which quarries
about 70 acres, applied to change the
zoning for the additional acres it owns
from agriculture to quarry usage.
Commission members voted 6 to 0 not to
change the zoning and cited the inability
to predict Roncari’s future as their
reason. Roncari officials said it would
take about 55 years to quarry the whole
parcel. Some members of the
Commission agreed that they would like
to see the quarry expansion occur in
smaller steps, rather than one zone
change for the whole parcel. The
commission was also uncertain about how
considerate new owners might be if
Roncari sold the operation. The
commission chairman indicated the issue
would be clarified in a revised town plan.

Dimension.—Dimension granite was
quarried in New Haven and Litchfield
Counties, and dimension granite and
quartzite were quarried in Tolland and
Windham Counties. The stone was sold
as irregular-shaped stone, rough blocks,
and cut stone.

'State Mineral Officer, U.S. Bureau of Mines,
Pittsburgh, PA. He has 17 years of mineral-related
experience and has covered the mineral activities in
Connecticut for the past 6 years. Assistance in the
preparation of the chapter was given by Sally J.
Stephenson, editorial assi:

*Geologist, State Geological and National History Survey
of Connecticut, Department of Environmental Protection,
Hartford, CT.

“Connecticut Construction Industries Association Inc.
1990 Annual Report, p. 4.

$"Average number of workers® is a summary of the
average number of persons working at individual mining
establishments during periods (not necessarily continuous)
of active operations in 1990.

*ConnStruction. Connecticut’s New Hazardous Waste
Program. V. 6, No. 4, June/July 1990, p. 16.

e. . New Recycling Laws Discussed. V. 6, No. 4,

June/July 1990, p. 19.
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TABLE 2
CONNECTICUT: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN 1990, BY MAJOR USE CATEGORY

Use (?h‘:) :::;Zd Value Value
short tons) (thousands) per ton
Concrete aggregates (including concrete sand) 1,480 $9,363 $6.33
Plaster and gunite sands 8 137 17.13
Concrete products (blocks, bricks, pipe, decorative, etc.) w w 5.27
Asphaltic concrete aggregates and other bituminous mixtures- 272 1,272 4.68
Road base and coverings 506 2,570 5.08
Fill 788 2,601 3.30
Snow and ice control 364 1,782 4.90
Other 218 1,405 6.45
Unspecified:'
Actual 1,146 4,489 3.92
Estimated 3,761 14,325 3.81
Total® or average T 8,542 T 37,943 T 4.44
W Withheld to avoid disclosing company proprictary dats; included with "Other.”
Uncludes production reported without a breakdown by end use and estimates for nonrespondents.
?Data may not add to totals shown b of independ di
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TABLE 3
PRINCIPAL PRODUCERS

Commodity and company Address Type of activity County
Clays:
The Michael Kane Brick Co. 654 Newfield St. Pit and plant Middlesex.
Middletown, CT 06457 )
K-F Brick Co. Box 375 Mine and plant Hartford.
East Windsor Hill, CT 06028
Feldspar:
The Feldspar Corp.! Box 99 Mines and plant Middlesex.
Spruce Pine, NC 28777
Sand and gravel:
Construction:
Bakerville Lumber and 321 Maple Hollow Rd. Pit Litchfield.
Construction Co. New Hartford, CT 06057
The Balf Co. 301 Hartford Ave. Pit Hartford.

Newington, CT 06111

Connecticut Sand and Stone Corp.

7 West Main St.

Pit and plants

Hartford and

Plainville, CT 06062 Litchfield.
O&G Industries Inc.? 23 Casson Ave. Pit Do.
Box 907
Torrington, CT 06790
R. A. Rawson Sand and Gravel Inc. RF.D. 1 Pits and plant Windham.
Putnam, CT 06260
Industrial:
U.S. Silica Co. of Connecticut Box 187 Pit and plant New London.
Berkeley Springs, WV 25411
Stone (1989):
Crushed:
Allyndale Corp. Box 265 Quarry Litchfield.
East Canaan, CT 06018
Edward Balf Co. Box 11190 do. Hartford.
Newington, CT 06111
0&G Industries Inc. 23 Casson Ave. Quarries Litchfield and
Box 907 New Haven.
Torrington, CT 06790
Roncari Industries Inc. 1776 South Main St. Quarry Hartford.
East Granby, CT 06026 :
Tilcon Tomasso Inc. Box 67 do. Hartford, New
909 Foxen Rd. Haven, Windham.
North Branford, CT 06471
York Hill Trap Rock Quarry Co. Westfield Rd. do. New Haven.
Meriden, CT 06450
Dimension:
Castellucci & Sons Inc. West River St. do. Do.
Providence, RI 02904
R. B. Marriott & Sons Co. Box 67 do. Windham.
Oneco, CT 06373
Wayne C. Williams General R.F.D. 1, Conklin Rd. do. Tolland.

Construction Inc.

Stafford Springs, CT 06076

'Also crude mica and industrial sand.
2Also crushed stone.
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THE MINERAL INDUSTRY OF DELAWARE

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 Delaware Geological Survey for collecting information on all nonfuel minerals.

The value of construction sand and
gravel in Delaware in 1990 was
approximately $7.0 million. Magnesium
compounds were also produced in the
State, but data for that commodity was
excluded from the State total to avoid
disclosure of company proprietary
information.

TRENDS AND
DEVELOPMENTS

Mineral-relatedmanufacturingcontinued
to contribute to the State’s economic
development in 1990. Commodities used
in manufacturing included those imported
at the Port of Wilmington. Shipments
received at the port in 1990 increased for
the following: gypsum rock by 10% to
364,000 short tons; salt by 34% to
268,000 tons; magnesite ore by 56% to
75,000 tons; and ilmenite by 36% to
53,000 tons. Steel imports declined from
200,000 tons in 1989 to 126,000 tons in
1990. Total cargo, including fuels,
received at the port increased to
4.5 million tons from 3.7 million tons in
1989.

By L. J. Prosser, Jr.!

LEGISLATION AND
GOVERNMENT PROGRAMS
In 1990, the Delaware General

Assembly enacted House bill 391
requiring immediate notification of the
discharge of a pollutant. Under the
legislation, the Delaware Department of
Natural Resources and Environmental
Control (DNREC) adopted regulations
listing substances to be reported, which
included petroleum substances discharged
into surface waters, ground water, or on
land. The regulations were the most
stringent to date, surpassing those
contained in the Comprehensive
Environmental Response Compensation
and Liability Act, the Clean Air Act, or
previous DNREC regulations.

The DNREC, Division of Water
Resources, was authorized under House
bill 368 to develop regulations for
extractive use operations or borrow pits.
The State’s sand and gravel industry was
expected to be regulated under this
legislation. Public hearings and meetings
to formulate the regulations were
conducted during 1991, and final
regulations were expected in 1992.

TABLE 1

NONFUEL MINERAL PRODUCTION IN DELAWARE!

House bill 520, which would have
removed an exemption that permitted a
steel manufacturing plant to remain
operating in the coastal zone, was vetoed
by the Governor. The legislation, if
enacted, would have closed Delaware’s
only operating steel plant. The legislation
was proposed because of a dispute about
the reemployment of steelworkers who
worked at the plant before it changed
ownership in 1988.

The Delaware Geological Survey (DGS)
conducted geologic and mineral-related
investigations used primarily in land use
planning and environmental policies
developed by State and local
governments. During the year, sand and
gravel resources were studied in southern
Delaware to determine environments of
deposition and possible sources of sand
for beach nourishment.?

The DGS received $23,500 from the
Minerals Management Service of the
U.S. Department of the Interior in a
cooperative study with the American
Association of State Geologists. This
study began in 1990 and was aimed at
examining the potential for offshore
nonfuel mineral resources.

1988 1989 1990
Mineral Quantity Value Quantity Value Quantity Value
(thousands) (thousands) (thousands)

Gemstones NA $1 NA $1 NA $1
Marl (greensand) short tons 750 10 — — - —
Sand and gravel (construction) thousand short tons 1,933 5,988 °1,900 6,200 2,184 6,967

Total® XX 5,999 XX 6,201 XX 6,968
*Estimated. NA Not available. XX Not applicabl
'Production as d by mine shi sales, or marketable prod ding plion by p )
2Partial total, excludes valucs which must be led to avoid disclosing company proprictary data.
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The DNREC received a $258,000
grant from the U.S. Environmental
Protection Agency to develop a Statewide
program to assist business and industry in
minimizing wastes.

REVIEW BY NONFUEL
MINERAL COMMODITIES

Industrial Minerals

Magnesium Compounds.—Barcroft Co.,
a subsidiary of Rorer Group Inc.,
extracted magnesium compounds from
seawater near Lewes. These compounds
were processed for use in antacids,
laxatives, and other pharmaceutical
products. Delaware was one of six States
that produced magnesium compounds.

Sand and Gravel—.Construction sand
and gravel production 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 chapter contains actual data for 1988
and 1990 and estimates for 1989.

In 1990, eight companies operating
eight pits reported production of
2.2 million short tons of sand and gravel;
in 1988, sand and gravel production was
about 1.9 million tons.

Stone.—Delaware is without a

Claymont. CitiSteel, owned by the China
International Trust & Investment Corp.,
assumed $20.7 million in debts and paid
$13.5 million for the mill in 1988.?

The mill, which at one time had a
400,000-ton-per-year capacity, produced
about 200,000 tons of carbon plant steel
in 1990.

Reclaimed Metals and Materials.—The
Delaware Solid Waste Authority, through
a contract with Raytheon Service Co.,
operated a resource recovery plant at
Pigeon Point, New Castle County. In
1990, more than 200,000 short tons of
municipal solid waste was processed at
the facility. Recovered materials included
7,800 tons of ferrous metals, 820 tons of
nonferrous metals (primarily aluminum),
and 1,250 tons of glass.

!State Mineral Officer, U.S. Bureau of Mines,
Pittsburgh, PA. He has 17 years of mineral-related and
government experience and has covered the mineral
activities in Delaware for 6 years. Assistance in the
preparation of the chapter was given by Sally J.
Steph editorial assistance

2Groot, J. J., K. W. Ramsey, and J. F. Wehmiller.
Ages of the Bethany Beaverdam, and Omar Foundations of
Southern Delaware. Delaware Geol. Survey Report of
Investigations 47, Newark, DE 19716, 1990, 19 pp.

3American Metal Market. CitiSteel USA Showing
Profits. V. 98, No. 156, Aug. 10, 1990, p. 3.

TABLE 2
DELAWARE: CONSTRUCTION SAND AND GRAVEL SOLD OR USED IN
1990, BY MAJOR USE CATEGORY

crushed stone industry and, therefore,
received shipments of stone from other
States for use in construction. Crushed
stone was trucked into Delaware for

Quantity
construction of a major roadway bypass Use (thousand mZ::: is \e’:l:;
around Dover and Smymna. In 1989, short tons) P
BTO Ltd. Partnership proposed building | Concrete aggregates (including concrete sand) 577 $2,267 $3.93
stone depots along rail lines in Camden, | Plaster and gunite sands w w 5.11
Felton, and other sites to supply stone for | Concrete products (blocks, bricks, pipe, decorative, etc.) 106 435 4.10
the bypass construction. However, local | Asphaltic concrete aggregates and other bituminous mixtures w w 4.17
government denied rezoning for the | Fill 597 1,273 2.13
depots and the proposal was dropped in | Snow and ice control 4 17 4.25
1990. Other 363 1,593 4.39
Unspecified:!
Metals Actual w w 2.90
Estimated 537 1,383 2.58

Steel.—CitiSteel USA Inc. completed Total or average 2,184 26,967 3.19
its first full year of operations at the | W Witheld to avoid disclosing company proprictary dats; included with *Other.”
former Phoenix Steel Corp. plant in | oo Pedicin &Tﬂ@'tﬁ%"j’“fy °“d"°.°.:°d for nonssepond
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TABLE 3

PRINCIPAL PRODUCERS
Commodity and company Address Type of activity County
Gypsum (calcined):
Georgia-Pacific Corp., Gypsum Div. Wilmington Marine Terminal Plant New Castle.
Box 310
Wilmington, DE 19805
Magnesium compounds:
Barcroft Co. 40 Cape Henlopen Dr. do. Sussex.
Lewes, DE 19958
Sand and gravel (construction):
Contractors Sand & Gravel Co. Inc. Box 2630 Pit New Castle.
Wilmington, DE 19805
George & Lynch Inc. 113 West 6th St. Dredge Kent.
New Castle, DE 19720
Parkway Gravel Inc. 4048 New Castle Ave. Pit New Castle.
New Castle, DE 19720
Steel:
CitiSteel USA Inc. 4001 Philadelphia Pike Mill (plate) Do.
Claymont, DE 19703
Sulfur (recovered):
Texaco Inc. Wrangle Hill Rd. Refinery Do.
Delaware City, DE 19706 (petr