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Foreword a 
This edition of the Minerals Yearbook discusses the performance of the 

worldwide minerals industry during 1984 and provides background inform- 
ation to assist in interpreting developments during the year being reviewed. 
Content of the individual volumes follows: 
Volume I, Metals and Minerals, contains chapters on virtually all metallic 

and nonmetallic mineral commodities important to the U.S. economy. In 
addition, it includes a statistical summary chapter, a chapter on mining and 
quarrying trends, and a chapter discussing the statistical surveying methods 
used by the Bureau of Mines. , 
Volume II, Area Reports: Domestic, contains chapters on the mineral 

industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This 
volume also has a statistical summary. Oo a 

_ Volume III, Area Reports: International, contains the latest available 
mineral data on more than 130 foreign countries and discusses the importance 
of minerals to the economies of these nations. A separate chapter reviews the 
international minerals industry in general and its relationship to the world 
economy. - - | , 

The 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. | | 

: 7 - Robert C. Horton, Director |
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 - Statist atistical Summary 

| oo By Rose L. Ballard! | 

This chapter summarizes data on crude mines. oo | 
nonfuel mineral production for the United Because of inadequacies in the statistics 
States, its island possessions, and the Com- available, some series deviate from the fore- 

monwealth of Puerto Rico. Included alsoare going definition. For copper, gold, lead, 
the tables that show the principal nonfuel silver, tin, and zinc, the quantities are 
mineral commodities exported from and _ recorded on a mine basis (as the recoverable 

_ imported into the United States and that content of ore sold or treated). However, the 
compare world and U.S. mineral produc- values assigned to these quantities are 
tion. The detailed data from which these based on the average selling price of refined 
tables were derived are contained in the metal, not the mine value. Mercury is 

individual commodity chapters of VolumeI measured as recovered metal and valued at | 
and in the State chapters of Volume II of the average New York price for the metal. | 
this edition of the Minerals Yearbook. The weight or volume units shown are 

Although crude mineral production may those customarily used in the particular 
be measured at any of several stages of industries producing the commodities. Val- _ . 
extraction and processing, the stage of yes shown are in current dollars, with — 
measurement used in this chapter is what is no adjustments made to compensate for 

normally termed ‘mine output.” It usually changes in the purchasing power of the 
refers to minerals or ores in the form in gojjar. i 
which they are first extracted from the 

ground, but customarily includes the output 1Statistical specialist, Minerals Information. 
from auxiliary processing at or near the . 

1



2. MINERALS YEARBOOK, 1984 

Table 1.—Nonfuel mineral production! in the United States . 

1982 1983 © _ 1984 7 . 

Mineral . Value a: Value . Value 
“3 Quantity (thousands) . Quantity (thousands) Quantity (thousands) | . 

Antimony ore and concentrate : 
short tons, antimony content_ _ 503 WwW 838 WwW 557 WwW : 

Bauxite _____thousand metric tons, 
- dried equivalent_ _ 732 $12,334 679 $11,309 856 $15,643 

Copper (recoverable content of ores,. . 
etc.) _..___.____metric tons__ 1,146,975 1,840,856 1,038,098 1,751,476 1,091,284 1,608,422 

Gold (recoverable content of ores, etc.) . . 
troy ounces._ 1,465,686. 550,968 "1,956,400 ~F899.514 2,058,784 © 742,517 

Iron ore, usable (excluding byproduct . 
ae iron sinter) ___ thousand long tons, 3 CY 

He . gross weight_ _ 35,751 ~~ 1,491,705 . 44,295 1,938,496 WwW - Ww 
Iron oxide pigments, crude . - - 

. short tons__— 46,548 ¥2,059 41,875 72,427 . -58,017 ~ 2,819 
Lead (recoverable.content of ores, etc.) i 

. - metric tons__ 512,516 - 288,579 F449,216 214,708. 321,897 - 181,805 | 
Manganiferous ore (5% to 35% Mn) a, a : - " 

. short tons, gross weight... 31,509 - 298 33,523 216 88,423 - 860 
Mercury __—_———~ 76-pound flasks_ _ _ 25,760 W 25,070 WwW 19,048 Ww 
Molybdenum (content of concentrate) - pe 

thousand pounds__ 76,135. 504,089 ss "48,805 166,612 102,405 326,780 
Nickel (content of ore and concentrate) . . 

a . short tons_ _ ' 3,203 a WwW. a —_ - 14,540 WwW 
Silver (recoverable content of ores, etc.) ce. 

thousand troy ounces_ — 40,248 319,975 43,415 496,671 44,440 361,773 | 
Titanium concentrate: Ilmenite . . . Le 

. - ghort tons, gross. weight. — 233,063 - 19,093 W WwW WwW Ww 
2 Tungsten ore and concentrate _ : 

metric tons, contained W_ _ 1,575 22,062 1,016 | 10,528 1,173 - 18,409 
Vanadium (recoverable in ore and . . , 

. concentrate) _____ short tons__ . 4,098 . 52,577 2,171 30,675 1,617 24,551 
Zinc (recoverable content of ores, etc.) 7 So, - 

. . metric tons_ — 303,160 257,116 275,294 251,204 | 252,768 270,833 
- Combined value of beryllium concen- . : a 

trates, magnesium chloride for mag- . : 
nesium metal, rare-earth metal con- . 
centrate, tin, titanium concentrate . . 
(rutile), zircon concentrate, and val- 
ues indicated by symbol W__ — __ ~~ ».0.4 154,917 XX . 133,220 XX 2,427,624 

Total. -_-_-_-_-~-_____-_-__~ XX  _ 5,517,000 ~ XX 75,887,000. XX. 5,977,000 

NONMETALS (EXCEPT FUELS) 

| Abrasive stones? __ _ _ __short tons_ _ 1,285 553 1,101 482 1,290 602 
Asbestos_________~— metric tons_ — 68,515 —- 24,917 69,906 27,866 57,422 24,238 
Barite _____.thousand: short tons_ — 1,845 69,522 154 29,203 T7175 25,445 
Boron minerals. —...—do___— 1,234 384,597 1,303 439,181 1,367 456,687 
Bromine______ thousand pounds_ _ 401,100 102,600 370,000 91,000 385,000 95,000 
Calcium chloride_____-short tons... °616,513  —s-_©61,483 W W ©838,000 93,000 
Carbon dioxide, natural 

thousand cubic feet_ _ 2,067,500 3,399 _— — _— — 
. Cement: 

Masonry__ thousand short tons_ _ 2,364 ~ 145,172 2,921 186,240 3,281 219,877 
Portland. ___________do____ 61,080 3,084,439 67,183 3,315,690 74,376 3,810,446 

Clays______._..___.___do____ 35,345 825,064 40,858 931,091 44,236 1,037,233 
Diatomite _____________do____ 613 107,619 619 114,279 627 120,926 
Feldspar_________-_ short tons_ _ 615,000 20,300 710,000 22,500 710,000 23,500 
Fluorspar _____________do____ 77,017 13,293 ©61,000 ©10,000 72,000 | Ww 
Garnet (abrasive) ________do___~_ 27,303 2,321 29,767 2,533 29,647 ©2,487 
Gem stones® ________________ NA 7,150 NA 7,425 : NA 7,450 
Gypsum ___— thousand short tons__ 10,538 89,131 12,884 101,361 14,319 113,671 
Helium (Grade-A) million cubic feet_ — 31 248 342,432 31 299 345,465 1,654 62,026 
Lime ____—_-— thousand short tons__ 14,075 696,207 14,867 757,611 15,922 811,183 
Magnesium compounds__short tons_ _ WwW W ™618,227 ¥182,495 WwW WwW 
Mica (scrap)__ thousand short tons__ 106 6,398 140 6,479 . 161 7,139 
Peat __________.____ do___- 769 16,871 125 18,667 814 19,907 
Perlite__________-_-~short tons__ 506,000 16,044 474,000 15,664 498,000 16,638 
Phosphate rock 

thousand metric tons_ _ 37,414 950,326 42,573 "1,021,095 49,197 1,182,244 
Potassium salts (K20 equivalent) 

do____ 1,784 265,600 1,513 220,800 1,639 241,800 

See footnotes at end of table.



STATISTICAL SUMMARY > 3. 

Table 1.—Nonfuel mineral production’ in the United States —Continued 

| - 1982 1983 1984 

| Mineral ne . Value . Value . Value 
oo Quantity (thousands) Quantity (thousands) Quantity (thousands) 

NONMETALS (EXCEPT FUELS) — - 
Continued 

Pumice_____ thousand short tons__ 416  —- $8,750 449 $4,486 502 $4,929 
Pyrites____ thousand metric tons__ 676 41,943 Ww WwW WwW WwW 
Salt__... thousand short tons__ 37,894 671,424 34,573 597,081 39,225 675,099 - 
Sand and gravel: - 

Construction _________do____ 594,000 1,674,000 655,100  ©1,935,000 773,900 2,244,000 
Industrial ___________do____ 27,400 323,800 26,620 335,200 29,380 377,200 

Sodium sulfate (natural) ____do____ W W 423 39,425 © 435 “40,125 
Stone: - 

‘Crushed ____________do___~_ ©790,030 °2,918,300 ™861,600 "3,327,000 €956,000 °8,755,600 
Dimension_ _ —_______-do___~_ ©1089 * ©187,671 1,090 147,848 ©1,157 ©154,949 

Sulfur, Frasch process OS a 
thousand metric tons_ _ 3,598 434,660 4,111 414,210: ~ 5,001 546,106 

Talc and pyrophyllite | oS 
thousand short tons_ _ 1,135 20,671 1,066 20,280 1,170 24,745 

Tripoli ___.___..___ short tons__ 112,928 653 111,020 649 124,482 699 
Vermiculite__ thousand short tons_ _— - 816 28,508 — 282 27,170 315 31,500 _ 
Combined value of aplite, asphalt a os 

(native), emery, graphite, helium . 
(crude), iodine, kyanite, lithium min- oo a 
erals, magnesite, marl (green- . . 
sand), olivine, sodium carbonate . 
(natural), staurolite, wollastonite, and ao 
values indicated by symbol W_ _ _ _ _ XX 959,269 XX ™867,486 ,?.¢ 946,109 . 

‘Total _____--------~------ XX 14,150,000 XX 15,263,000 — XX  =:17, 173,000 

Grand total __________-____- XX 119,667,000 XX 21,100,000 © XX 28,150,000 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles.: 
SExcludes output in New Mexico; withheld to avoid disclosing company proprietary data: included in nonmetals 

“Combined value” figure for 1982-83. . . 
“Excludes abrasive stone and bituminous limestone and sandstone; all included elsewhere in table.
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Table 2.—Nonfuel minerals produced in the United States and principal 
producing States in 1984 

. Principal producing States, . Mineral in order of quantity Other producing States 

Antimony ore and concentrate _ Idaho. 
Aplite.______________-_ Va. 
Asbestos ____ _-_________ Calif. and Vt. 
Asphalt (native). _________ Tex. and Utah. 
Barite____________~____ Nev., Ga., Mo., Mont _______ Ill., Tenn., Wash. 
Bauxite_______________ Ark., Ala., Ga. 
Beryllium concentrate____ __ Utah and S. Dak. 
Boron minerals __________ Calif. : 
Bromine _____~_________ Ark. and Mich. . 
Calcium chloride _________ Mich. and Calif. 

. Cement_____________ Tex., Calif., Pa., Mich. __§_ _ __ All other States except Conn., Del., Mass., 
Minn., N.H., N.J., N.C., N. Dak., R.L., Vt. 

, Clays _-__§__~___ Ga., Tex., Miss.,. Wyo _____ __ All other States except Alaska, Del., Hawaii, 
R.L, Vt., Wis. 

Copper (mine) ___§_§__~§_____ Ariz., N. Mex., Utah, Mont ___ Calif., Colo., Idaho, Mo., Nev., Tenn. 
Diatomite _____________ Calif., Nev., Wash., Oreg. 
Emery ________ ~~ ____ N.Y. ' 
Feldspar ______________ N.C., Conn., Ga., Calif ~_~____ Okla. and S. Dak. 
Fluorspar. ~~ ~~ $$ Ill., Nev., Tex. 
Garnet, abrasive _________ Idaho, Maine, N.Y. 
Gold (mine) ____________ Nev., S. Dak., Utah, Mont _ _ __ Alaska, Ariz., Calif., Colo., Idaho, N. Mex., . 

Oreg., Wash. 
Gypsum ______________ Tex., Okla., Mich., Iowa _____ Ariz., Ark., Calif., Colo., Idaho, Ind., Kans., La., 

Mont., Nev., N. Mex., N.Y., Ohio, S. Dak., 
Utah, Va., Wash., Wyo. 

Helium ___ ~~~ Le Kans., Tex., N. Mex. 
Iodine__________~_____ Okla. and Mich. 
Tron ore___ Minn., Mich., Mo., Tex ___ _ __ Calif., Colo., Mont., Nev. 
Iron oxide pigments (crude) _ _ _ Mich., Ga., Mo., Va. 
Kyanite_______________ Va. and Ga. 
Lead (mine) ____________ Mo., Idaho, Colo., N.Y ~~ ~__ Ariz., Calif., Ill., Mont., Nev., Tenn., Utah. 

. Lime ________~________ Ohio, Pa., Mo., Ky___ All other States except Alaska, Del., Ga., 
Maine, Miss., N.H., N.J., N. Mex., N.C., R.L, 
S.C., Vt. 

Lithium minerals_________ N.C. and Nev. 
Magnesite _____________ Nev. . 
Magnesium chloride _______ Tex. 

, Magnesium compounds _ _ _ — — Mich., Calif., Fla., Tex _~_____ Del., N.J., Utah. 
Manganiferous ore _______—— Minn. and S.C. : 
Marl, greensand _________ N.J. and Del. 
Mercury ______________ Nev. 
Mica (scrap) ___§_§_§_______ N.C., S. Dak., N. Mex., S.C__ __ Conn., Ga., Pa., Tex. 
Molybdenum ____~_______ Colo., Ariz., Idaho, N. Mex_ __ _ Calif., Nev., Utah. 

. Olivine ~~ ~~ N.C. and Wash. 
Peat______§______ Fla., Mich., Ind., T]] ~--_-_____ Calif., Colo., Ga., Iowa, Maine, Md., Mass., 

Minn., Mont., N.J., N.Y., N.C., N. Dak., Ohio, 
Pa., S.C., Wash., Wis. 

Perlite ________________ N. Mex., Calif., Ariz., Nev ____ Colo. and Idaho. 
Phosphate rock __________ Fla., N.C., Idaho, Tenn ____ _ _ Mont. and Utah. , 
Potassium salts__________ N. Mex., Utah, Calif. 
Pumice ____~ ~~~ 5 > = Oreg., N. Mex., Calif., Idaho _ _ _ Ariz., Hawaii, Kans., Okla. 
Pyrites, ore and concentrate __ Tenn., Colo., Ariz. 
Rare-earth metal concentrate _ Calif. and Fla. 
Salt _..- ~~ La., Tex., N.Y., Ohio ~~ _§____ Ala., Ariz., Calif., Colo., Kans., Mich., Nev., 

N. Mex., N. Dak., Okla., Utah, W. Va. 
Sand and gravel: 

Construction__________ Calif., Tex., Mich., Ohio _____ All other States. 
Industrial ~_-_-________ Ill., Mich., N.J., Calif. ___ All other States except Alaska, Del., Hawaii, 

Iowa, Maine, N.H., N. Mex., N. Dak., Oreg., 
S. Dak., Vt., Wyo. 

Silver (mine)__ __________ Idaho, Nev., Mont., Ariz _____ Alaska, Calif., Colo., Ill., Mo., N. Mex., N.Y., 
Oreg., S. Dak., Tenn., Utah, Wash. 

Sodium carbonate (natural)_ _ — Wyo. and Calif. 
Sodium sulfate (natural)__ _ _ _ Calif., Tex., Utah. 
Staurolite ~_._-§_-§_________ Fla. 
Stone: 

Crushed _____~__~___ Tex., Fla., Pa., Tl) ~~ ~~ All other States except Del. and N. Dak. 
Dimension ___________ Ga., Ind., N.C., Vt__-§ $$ > > All other States except Alaska, Ark., Del., Fla., 

Hawaii, Ill., Iowa, Ky., La., Miss., Neb., Nev., 
N. Dak., Oreg., Utah, Wash., W. Va., Wyo. 

Sulfur(Frasch) ___ ~~ ____ Tex. and La. 
Talc and pyrophyllite ______ Tex., Mont., Vt., N.Y ~_~_____ Ark., Calif., Ga., N.C., Oreg., Va., Wash. 
Tin ~~~ Alaska, Colo., Ariz. 
Titanium concentrate ______ Fla. and N.Y. 
Tripoli _-_-____________ Mll., Okla., Ark. 
Tungsten ore and concentrate _ Calif., Colo., Nev., N. Mex. 
Vanadium ___ = Colo., Idaho, Utah, Ark. 
Vermiculite _____________ Mont., S.C., Va. 
Wollastonite___ = = _~§______ N.Y. and Calif. 
Zinc (mine)__._$_- _-§ _~§_§__ _ Tenn., N.Y., Mo., Colo ______ Idaho, Il., Ky., N.J., Utah. 
Zircon concentrate ________ Fla.
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Table 3.—Value of nonfuel mineral production in the United States and 
. principal nonfuel minerals produced in 1984 | 

i 

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

ES 

Alabama__ —-— ~~~ $409,841 22 1.77 Cement, stone (crushed), lime, clays. 
Alaska _~-_~_-_. 88,683 42 38 Sand and gravel (construction), stone (crushed), gold, 

cement. 
Arizona ______— 1,483,479 5 6.41 Copper, sand and gravel (construction), cement, molyb- 

enum. 
Arkansas ______ 272,628 27 1.18 Bromine, cement, stone (crushed), sand and gravel 

(construction). 
California __ — ___ 2,003,445 1 8.66 Cement, boron minerals, sand and gravel (construction), 

stone (crushed). 
Colorado__———__ 436,082 20 1.88 Molybdenum, cement, sand and gravel (construction), 

. stone (crushed). . 
Connecticut _ — _ _ _ 79,696 43 04 Stone (crushed), sand and gravel (construction), feld- 

spar, sand and gravel (industrial). 
Delaware _____~ 12813 50 01 Magnesium compounds, sand and gravel (construction). 
Florida_ ____—__— 1,510,364 4 6.52 Phosphate rock, stone (crushed), cement, sand and 

gravel (construction). 
Georgia ______-~ 940,492 7 4.06 Clays, stone (crushed), cement, stone (dimension). 
Hawaii________ 51,247 44 22 Stone (crushed), cement, sand and gravel (construction), 

ime. 
Idaho. __—~_-~_~ 412,295 21 1.78 Silver, phosphate rock, molybdenum, gold. 
Illinois_ —~___—__ — 471,861 18 2.04 Stone (crushed), cement, sand and gravel (construction), 

. sand and gravel (industrial). 
Indiana ___—~__~_ 293,236 . 25 1.27° Stone (crushed), cement, sand and gravel (construction), 

lime. 

Jowa _________ 253,445 29 1.10 Stone (crushed), cement, sand and gravel (construction), 

gypsum. 
Kansas_ ___—_ ~~ 312,010 24 1.35 Cement, salt, stone (crushed), helium (Grade-A). 
Kentucky ______ 256,998 28 1.11 Stone (crushed), lime, cement, sand and gravel 

(construction). . 
Louisiana _____— 511,470 16 2.21 Sulfur (Frasch), salt, sand and gravel (construction), 

; cement. 

Maine ________ 37,939 46 16, Sand and gravel (construction), cement, stone (crushed), 
peat. 

Maryland ___—_~— 241,701 32 1.04 Cement, stone (crushed), sand and gravel (construction), 
clays. . 

Massachusetts _ __ 107,332 39 46 Sand and gravel (construction), stone (crushed), lime, 
stone (dimension). 

Michigan _____~— 1,408,607 6 6.08 Iron ore, cement, magnesium compounds, salt. 
Minnesota_ _ _ _ — — 1,676,247 3 7.24 Iron ore, sand and gravel (construction), stone (crushed), 

sand and gravel (industrial). . 
Mississippi ___ — — 94,178 41 Al Sand and gravel (construction), clays, cement, stone 

(crushed). 
Missouri _ — _ — _ — — 731,897 8 3.16 Cement, lead, stone (crushed), lime. — 
Montana_______ 249,363 30 1.08 Gold, silver, copper, cement. 
Nebraska ______ 100,368 40 43 Cement, sand and gravel (construction), stone (crushed), 

ime. 
Nevada _______ 615,753 11 2.66 Gold, silver, diatomite, molybdenum. 
New Hampshire _ _ 23,112 47 10 Sand and gravel (construction), stone (dimension), stone 

(crushed), clays. 
New Jersey — _ — —— 156,236 35 .68 Stone (crushed), sand and gravel (industrial), sand 

and gravel (construction), zinc. 
New Mexico_ _ — _ — 619,144 10 2.68 Copper, potassium salts, molybdenum, cement. 
New York __ ____ 612,490 12 2.65 Cement, stone (crushed), salt, sand and gravel 

(construction). 
North Carolina_ _ — 451,480 19 1.95 Stone (crushed), phosphate rock, lithium compounds, 

sand and gravel (construction). 
North Dakota_ _ _ — 21,794 48 10 Sand and gravel (construction), lime, salt, clays. 
Ohio _________ 552,903 13 2.39 Stone (crushed), salt, sand and gravel 

(construction), lime. 
Oklahoma _ _ _ ~~~ 245,732 31 1.06 Cement, stone (crushed), sand and gravel (construction), 

gypsum. 
Oregon. .______ 120,402 37 52 Stone (crushed), sand and gravel (construction), cement, 

ime. 
Pennsylvania _ _ — _ 708,356 9 3.06 Cement, stone (crushed), lime, sand and gravel 

(construction). 
Rhode Island _ _ —— 11,568 49 05 Stone (crushed), sand and gravel (construction), sand 

and gravel (industrial), stone (dimension). 
South Carolina _ __— 275,850 26 1.19 Cement, stone (crushed), clays, sand and gravel 

(construction). . 
South Dakota_ _ — — 193,407 34 84 Gold, cement, stone (dimension), stone (crushed). 
Tennessee _ _ _ _ _ _ 478,321 17 2.07 Stone (crushed), zinc, cement, pyrites. 
Texas_________ 1,715,407 2 7.41 Cement, stone (crushed), sulfur (Frasch), sand and 

gravel (construction). 
Utah ________-_ 524,162 15 2.26 Copper, gold, cement, sand and gravel (construction). 
Vermont______— 45,098 45 20 Stone (dimension), sand and gravel 

(construction), stone (crushed), asbestos. 
Virginia ______-_ 341,589 23 1.48 Stone (crushed), cement, sand and gravel (construction), 

ime. 
Washington_ _ — _ — 202,624 33 88 Cement, sand and gravel (construction), stone (crushed), 

ime. 

See footnotes at end of table.
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Table 3.—Value of nonfuel mineral production in the United States and 
_ principal nonfuel minerals produced in 1984—Continued | 

Value Percent , Doe, 
.. State | (thousands) Rank of vs. Principal minerals, in order of value | 

eee 

West Virginia ___ $112,187 38 0.48 Stone (crushed), cement, sand and gravel (industrial), 
salt. 

Wisconsin __ __ _ _ 129,348 36 56 Stone (crushed), sand and gravel (construction), lime, 
. sand and gravel (industrial). 

Wyoming ______ 549,292 14 2.37 Sodium carbonate, clays, cement (portland), sand and 
gravel (construction). 

Total _______ 23,150,000 XX 100.00 
OO ror 

XX Not applicable. . 
; 1Incomplete total. . 

| : Table 4.—Value of nonfuel mineral production per capita and per 
square mile in 1984, by State 

eee 
— . _.. Value of mineral production / 

Area Population, FFD Fe State (square miles) (thousands) _ Total Per square mile Per capita 

(thousands) Dollars Rank Dollars Rank | —_—_—__——_ ——— OO 

Alabama____—___ 51,705 3,990 $409,841 7,926 23 103 20 
Alaska _________ 591,004 500 88,683 150 50 177 10 
Arizona ________ 114,000 3,053 1,483,479 13,013 10 486 3 
Arkansas _______ 53,187 2,349 272,628 5,126 30 116 17 
California _______ 158,706 25,622 2,003,445 12,624 12 48 25 
Colorado________ 104,091 3,178 436,082 4,190 36 137 15 
Connecticut _____ _ 5,018 3,154. 79,696 ——- 15,882 7 25 45 

Lo Delaware _______ 2,044 ~ 613 12.813 1,376 45 5 50 
Florida_________ 58,664 10,976 1,510,364 25,746 1 138 14 
Georgia ________ 58,910 _. 5,837 940,492 15,965 6 161 11 

. Hawaii_________ 6,471 1,039 51,247 7,920 24 49 36 
Idaho__________ 83,564 1,001 412,295 4,934 32 412 5 
Illinois _________ 66,345 — 11,511 471,861 8,374 21 41 39 
Indiana ________ 36,185 5,498 293,236 8,104 22 53 34 
Towa __________ 56,275 2,910 253,445 4,504 35 87 22 
Kansas_________ 82,277 2,438 312,010 . 3,792 37 128 16 
Kentucky _______ 40,409 3,723 256,998 6,360 26 69 28 
Louisiana _______ 47,751 4,462 511,470 10,711 15 115 18 
Maine _________ 33,265 1,156 37,939 1,140 48 33 42 
Maryland _______ 10,460 4,349 241,701 23,107 3 56 33 
Massachusetts ____ — 8,284 5,798 107,332 12,957 11 19 48 
Michigan _______ 58,527 9,075 1,408,607 24,068 2 155 12 
Minnesota______ _ 84,402 4,162 1,676,247 19,860 5 403 6 
Mississippi ______ 47,689 2,598 94,178 1,975 ° 43 36 40 
Missouri __ _ __ __ _ 69,697 5,008 731,897 10,501 16 146 13 
Montana________ 147,046 824 249,363 1,696 44 303 8 
Nebraska _______ 77,355 1,606 100,368 1,298 46 62 29 
Nevada_________ 110,561 911 615,753 5,569 29 676 2 
New Hampshire ___ 9,279 977 23,112 2,491 41 24 46 
New Jersey ___-__ _ 7,787 7,515 156,236 20,064 4 21 47 
New Mexico_____ _ 121,593 1,424 619,144 5,092 31 435 4 
New York _______ 49,108 17,735 612,490 12,472 13 35 41 
North Carolina _ _ _ _ 52,669 6,165 451,480 8,572 19 73 27 
North Dakota_____ 70,703 686 21,794 308 49 32 43 
Ohio __________ 41,330 10,752 552,903 13,378 9 51 35 
Oklahoma _______ 69,956 3,298 245,732 3,513 38 75 26 
Oregon _________ 97,073 2,674 120,402 1,240 47 45 38 
Pennsylvania ____ _ 45,308 11,901 708,356 15,634 8 60 31 
Rhode Island ___ __ 1,212 962 11,568 9,545 17 12 49 
South Carolina __ _ _ 31,113 3,300 275,850 8,866 18 84 24 
South Dakota ___ __ 77,116 706 193,407 2,508 40 274 9 
Tennessee _______ 42,144 4,717 478,321 11,350 14 101 21 
Texas__________ 266,807 15,989 1,715,407 6,429 25 107 19 
Utah __________ 84,899 1,652 524,162 6,174 27 317 7 
Vermont________ 9,614 530 45,098 4,691 33 85 23 
Virginia ________ 40,767 5,636 341,589 8,379 20 61 30 
Washington _____ 68,138 4,349 202,624 2,974 39 47 37 
West Virginia_ ___ _ 24,231 1,952 . 112,187 4,630 34 57 32 
Wisconsin _______ 56,153 4,766 129,348 2,304 42 27 44 
Wyoming _______ 97,809 511 549,292 5,616 28 1,075 1 OO Ot 

Total? or 
average _____ _ 3,618,701 235,538 23,150,000 6,397 XX 98 XX 

eee 

XX Not applicable. 
1Incomplete total. 

gosttcludes Washington, DC (which has no mineral production), with an area of 69 square miles and a population of
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. Table 5.—Nonfuel mineral production! in the United States, by State 

Oo | | 1982. 1988 "1984 | | 
Mineral — . Value ; Value 4: Value 

oe _ - Quantity (thousands) Quantity (thousands) Quantity (thousands) . 

| a ALABAMA _ | | BF 

Cement: . : L , . 
Masonry _———~— thousand short tons_ _ 150 «$9,086 210 $13,417 259 $17,247 
Portland __=.._-_________do____ 2,558... 104,461 3,279 | 150,255. . 3,656 167,191 

Clays?__.§__________.-_---do____ ~~ _ 1,828 13,193 1,863 20,758 1,906 30,500 
Gem stones. _________-~--~-+_-----~- NA "1. . NA 1 $NA . | 
Lime ____.-—_-_-_ thousand short tons_ _ 907 © 42,380 981 _ 41,149 1,163 50,560 

_ Sand and gravel: . 
Construction_____-_____~ _do___~_ 7,019 17,226 — £8,600 £23,500 10,348 26,188 

5 Industrial ____.____--__.do___~_ 960 8,096 “418 ~~. : > «8,256 442 3,600 
tone: 
Crushed__________-__._-do.___ 21,200 £89,600 20,558 “95,374 £22,000  —s_- 98,500 
Dimension _______-~._..—_do____ re, T €9 094 ° 7. 2,661 &g ©2674 . 

Combined value of bauxite, clays (bentonite), | 7 | | 
phosphate rock (1982-83), and salt _ _ _ _ ~ - XX 13,025 XX 10,956 XX _. 18,880 

Total.--___-------------- XX "209,162, XX=—s "861,827 XX) 409,841 

oe | a - ALASKA : | - 

Gem stones________-_-_---4-----_- NA $60 NA. $60—-—sCO NA—~*«SCS Cs | 
Gold (recoverable content of ores, etc.) - oe - - | a 

“troy ounces_ _ 30,513 11,470 739,523 "16,758. 28,232 =s«8, 879 
Sand and gravel (construction) 7 oo . 

thousand short tons_ _— 40,832 - ‘74,895 €45,200 97,200 30,861 66,883. 

Silver (recoverable content of ores, etc.) : — 2 os 
thousand troy ounces_ _ 2 17 4 47 W Ww. 

Stone (crushed) ___ thousand short tons_ _ 5,100 €25,200 1,981... 9,460 ©2500 - ©10,800. 
Combined value of cement (portland, 1984), ; - 

copper (1982-83), lead (1982-83), tin, and a . . 
| value indicated by symbol W________~ XX. 1,269 XX 971 a, ©.¢ 2,561 — . 

| Total... ---_----------- KX «112.911 XK) 7124496 XX(88, 688 | 

oo ARIZONA : . 
ee sr a iE 

Clays ___.____~ thousand short tons__ 143 $998 151 - $1,425 138 $819 | 
Copper (recoverable content of ores, etc.) oe 

metric tons__ 769,521 1,235,055 678,216 1,144,285 746,453 1,100,182 
Gem stones______________--_--_- NA 2,800 NA 2,800 NA 2,700 
Gold (recoverable content of ores, etc.) 

troy ounces_ _ 61,050 22,949 61,991 26,284 51,548 18,591 
Gypsum______-—-~ thousand short tons_ _ 175 1,205 - 265 1,929 261 2,332 
Lead (recoverable content of ores, etc.) 

metric tons__ 359 202 155 PTA WwW W 
Lime ____———._ — thousand short tons_ _ 326 17,080 340 16,700 359 17,304 
Molybdenum (content of concentrate) 

thousand pounds_ _— 20,445 89,928 23,934 ™80,210 24,013 76,112 . 
Pumice ____.—_ — thousand short tons__ 1 7 2 15 2 21 
Sand and gravel: 

Construction. _________-~~do___~- 19,124 58,875  ©23,200 €75,000 30,439 101,959 
Industrial _____._._____—-do___~_ 107 1,617 Ww Ww WwW Ww 

Silver (recoverable content of ores, etc.) : 
5 thousand troy ounces_ _ 6,309 50,159 4,492 51,383 4,093 33,320 
tone: ; . 

Crushed______ thousand short tons__ 5,200 €22,200 4,755 24,079 5,200 €27,300 
Dimension ______..___~--do___- res) rey (3) 1 e(3) _ &) 

Combined value of cement, perlite, pyrites, 
salt, tin (1984), and values indicated by 7 
symbol W ________-___~-~----~---- XX 79,105 XX 87,449 XX 102,839 

. Total... _-__-________--_-_- XX 171,581,681 XX = 71,511,634 XX 1,483,479 

See footnotes at end of table.
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Table 5.—Nonfuel mineral production’ in the United States, by State —Continued . 

, - - 1982 1983 1984 

i _ Mineral ° Value . Value . Value 
a . Quantity . (thousands) Quantity (thousands) Quantity (thousands) 

oo ARKANSAS , 

Abrasives________——_ —_ short tons__ 1,085... $469 W Ww WwW Ww 
Clays ___.__.__—- thousand short tons__ — 629. -~—-——s«‘«wG 658 879 - $9,956 1,019 — $7,838 
Gem stones____§_~§_§_§ ___ 2 2 NA 200 NA 200 NA 200 
Sand and gravel: oe 

Construction___ thousand short tons_ _ 6,936 ' 18,700 . °6,900 “19,600 8,334 23,786 
. . . 5 Industrial __________.___do____ 471 5,625 386 4,796 459 6,207 

tone: : » - 
Crushed___________=--i-do_-__  °13,100 “48,500 13,448. 51,267 °15,200 59,800 
Dimension _——______--_--do___ reg. T e574 9. 578k _- 
Tale__§$_-_- -- 2 edo eCté‘“<i«*B 92 7 66 Ww WwW 
Combined value of barite (1982), bauxite, . 

bromine, cement, gypsum, lime, tripoli, . . 
vanadium (1982 and 1984), and values indi- ce es 
cated by symbol W___. ~~~ = = XX 169,754 XX 159,972 XX 174,797 

. Total_________._+_ LLL “XX == -1250,572 XX 246,430. XX 272,628 

oe - CALIFORNIA 

Boron minerals ___ thousand short tons_ — 1,234 $384,597 1,308 $439,181 1,367 $456,687 
Cement, portland _____:-_—'. __do____ 6,464 _ 401,883 7,567. — 420,949 8,715 520,026 — 
Clays _-_-..2---L--- ~~ -do____ 1,762 | 15,642 21,816 _ 218,255 22,100 223,868 
Diatomite ___.____.____2__do____ 340 68,139 WwW WwW W W 

me Gem stones___ ~~~ 5 NA 250 NA ' 300 NA 500 
Gold (recoverable content of ores, etc.) . . 

a ' troy ounces_ _ 10,547 3,965 38,443 16,300 85,858 30,965 
7 Gypsum_____-_. thousand short tons__ 1,088 10,614 1,213 10,668 — 1,382 12,443 

Lime ___ ~~~ _do__ 364 23,000 358 22,994 © 406 26,827 
Peat__—_____-_______=____do____ Ww —- WwW 13 612 WwW Ww . 
Pumice __~___§__=____.~____do____. 59 _ 1,285 65 ——-:1,582 80 - 1,600 
Sand and gravel: _ . 

Construction. ___________do____ 81,147 270,995  ©91,000 - ©308,700 102,420 360,427 
Industria] ______________do____ 2,167 27,528 2,150 34,066 - 2,281 39,176 

Silver (recoverable content of ores, etc.) . 
. 5 ce thousand troy ounces_ _ 34 271 27 308 “WwW Ww 

tone: 
7 Crushed_____- thousand short tons._ 28,500. ©105,400 35,582 . 146,289  °38,600 “158,000 ; 

Dimension ______§__=_____do____ r e900 tT C0.727 20 2,839 ©22 €2,990 
Tale _~- -§_-_ 5 do 85 1,699 71 1,289 74 1,642 

_ Combined value of asbestos, calcium chloride, 
carbon dioxide (1982), cement (masonry), 
clays (fire clay, 1983-84), copper, feldspar, 
iron ore, lead, magnesium compounds, mo- 
lybdenum (1982 and 1984), perlite, potassi- 
um salts, rare-earth metal concentrate, . . . 

. salt, sodium carbonate, sodium sulfate, 
tungsten ore and concentrate, wollastonite, 
and values indicated by symbol W__ _ _ __ XX 293,851 XX ¥359,218 XX = 368,294 

Total. ~~~ > XX 1,611,846 XX 1,783,550 XX 2,003,445 
=. eee 

COLORADO 
eee 

Clays ________- thousand short tons__ 201 $1,124 459 $2,650 308 $2,111 
Copper (recoverable content of ores, etc.) . 

metric tons__ 575 922 WwW WwW WwW WwW 
oo, Gem stones_______________-~____ NA 80 NA 80 NA 80 

Gold (recoverable content of ores, etc.) 
_ troy ounces_ — 64,584 24,278 63,063 26,739 60,010 21,643 

Gypsum_______ — thousand short tons_ _ 184 1,571 WwW W 291 WwW 
Molybdenum_______ thousand pounds__ 41,691 360,626 'W 'W WwW W 
Peat _____.___-_ thousand short tons__ 47 275 Ww Ww Ww Ww 
Sand and gravel: 

Construction. ____________do____ 18,590 58,465  °©21,200 81,600 28,024 87,324 
Industrial ______________do____ 222 3,266 212 3,233 149 2,213 

Silver (recoverable content of ores, etc.) 
thousand troy ounces__ 1,934 15,378 2,146 24,546 2,200 17,909 

See footnotes at end of table.
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Table 5.—Nonfuel mineral production’ in the United States, by State —Continued 
NT ES CA AS A snre> 

1982 1983 1984 © 

Mineral “4 Value . Value . Value | 
Quantity. (thousands) Quantity (thousands) . Quantity (thousands) 

—_————$ 

a COLORADO—Continued | | 
ee eee eee 

Stone: . . 
Crushed_____— thousand short tons__ &6,900 &$27,800 6,790 $22,749 7,200 ©$26,200 
Dimension ______________do____ . ef Fr eg¢ 1 86 “1 QT 

Combined value of beryllium concentrate 7 . 
(1982), carbon dioxide (1982), cement, iron - SS 
ore, lead, lime, perlite, pyrites (1982 and 
1984), salt (1982 and 1984), tin (1982 and 
1984), tungsten ore and concentrate, vana- , 
dium, zinc, and values indicated by sym- . 

bol W-____-_____-----~~__-_--- a.?.¢ 142,049 XX -T175,969 XxX 278,515 

Total____._._-_-------___ XX 635,920 XX 887,652 XX 436,082 — | 
a ee a ee a Te 

So ee ' CONNECTICUT . 

Clays _______-_ ~ thousand short tons__ 56 $329 86 $515 | 99 | $565 
Lime _~__2__ 2 doi 8 568 “i ~ 400 - WwW WwW 
Sand and gravel: . - oe . 

- Construction... ..________do____ 4,887 16,237 “5,000 - °17,900 6,718 22,817 
Industrial _-. $$ -_. ________do____ ~ 80 1,746 Ww Ww Ww. - Ww. . 

Stone: s So ee 
Crushed__ _~_ ~~~ _§_/___=_do____ ©6,100 ©32,700 7,692 45,890 €8300 “49,400 
Dimension ________.____-do____ | * ®16 _ F €993 18 — 1,028 “18 ©1,080 

Combined value of feldspar, gem stones, mica . . 
(scrap), and values indicated by symbol W _ XX 3,299 XX 5,480 - XX ~~ 5,884 

. Total_______-__-------___- XX 55,802 XX 71,213 | XX ~ 79,696 : 

oe : DELAWARE ee Co — | | 

Marl (greensand) __ thousand short tons__ _- _- _- ee al . $18 
Sand and gravel (construction) _ _ _ _do__ __ 1,300 $3,197 ©1,400 &$3,200 1,003 2,795. 

Total* $= XX 3,197 XX | 3,200 , XxX 2,813 

} a FLORIDA | | = 

Cement: . . 
Masonry ____— thousand short tons__ 231 $16,267 313 $19,557 -- -383 $24,624 
Portland _______________do____ 2,651 136,190 3,329. - 164,048. - 3,564 172,548 

Clays __-__.______________do____ 672 231,339 684 | 31,566 772 34,048 
Gem stones____ ~~ Le NA 6 NA 6 NA 6 
Lime _____—_-_-_ thousand short tons_ _ 108 5,828 Ww. 13,881 171 9,379 
Peat____________________do____ 120 1,575 114. 1,999 263 —. §,454 
Sand and gravel: , 

Construction. ___ __________do___~_ 13,616 30,081 ©14,900 ~~ °31,500 21,032 48,494 
Industrial ______________do____ 341 4,257 329 3,447 1,533 9,815 

Stone (crushed) ______.______do____  °%53,100 ©182,300 57,282 . 235,700  °68,500 ©290,000 
Combined value of clays (kaolin, 1982), mag- . 

nesium compounds, phosphate rock, rare- = _ 
earth metal concentrate, staurolite, tita- . - 
nium concentrates (ilmenite and rutile), 
and zircon concentrates___—_~_~______ XX 815,155 XX ™774,122 XX 915,996 

Total_______.-_____ XX 1,222,998 XX 1,275,826 XX 1,510,364 | 
— - 

. 
.. ° 

GEORGIA 

Clays ___._____ thousand short tons__ 6,773 $475,768 —-'7,859 $560,005 8,679 $600,029 
Gem stones______~_~§_§____________ NA 20 NA 20 NA 20 
Sand and gravel: 

Construction___ thousand short tons__ 3,166 8,361 ©3800 €9 400 5,347 13,623 
P Industrial ~_____________do____ 541 6,793 539 7,298 478 6,795 
tone: 

Crushed_________._____-do____  °34,800 ©153,500 41,100 ¥186,193  °45,900 ©220,000 
Dimension ______._______do____ Tr C19 F €19. 375 183 21,019 ©202 £20,007 

Talc ___-___~__~_ doi 20 141 14 101 15 104 
Combined value of barite, bauxite, cement, 

feldspar, iron oxide pigments (crude), kya- 
nite, mica (scrap), and peat__________ XX 54,880 XX 65,536 — XX 79,914 

Total. ~~ § XX 718,888 = XX ™849,572 XxX 940,492 

See footnotes at end of table.
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| Table 5.—Nonfuel mineral production’ in the United States, by State —Continued . 

re ) a 1982 1983 184” 
Mineral = | . Value : Value . Value : 

. . oS : Quantity (thousands) Quantity (thousands) Quantity (thousands) 

Bn a HAWAII , a 

Cement: a | oo a 
. Masonry ._—--— thousand short tons. — 6 $554 6 . $641 5 $792 

. Portland __- ~~. .-_.__~___do____ 227 18,122 216 20,673 186 18,282 
Sand and gravel (construction) _ _ _ _ do_ __ _ 449 1,221 ©440 &1,000 436 2,081. 
Stone: ee : . 

. Crushed____----_.--__-do__._ | %4,500 “26,600 5,582 29,703 5,400 29,700 / 
| Dimension __.—___.___ ____do_=__ e(3) ©4 & 3. oo a 

Combined value of gem stones, lime, and _ - - 
pumice ____----_~---2-i----- XX 388 XX 391 XX  .=.. 442 

| Total.-.._-.____.-------. XX 46,889 XX 52,411 XX 51,247 

Antimony ore and concentrate, antimony oe | ; oe 
content. _________—-— ~-short tons__ 294 _ WwW 585 Ww 557 Ww 

Clays _.._.__.___- thousand short tons__ ——_.. 8 $101 6 $91  . SI $243 
-. Copper (recoverable content of ores, etc.) . re 

- - metric tons_ — 3,074 4,933 3,556 6,000 3,701" ~ 5,455 
Gem stones. __§___ ~~ =~ NA 75 NA 100 NA . - 150 
Lead (recoverable content of ores, etc.) as 

= . -  metric-tons.- 8 8=W W = *25,893 12,376 ws. WW 
Lime ___._..—-— thousand short tons__ WwW Ww. 85 7,686 87 5,616 - 

oo Phosphate rock _— thousand metric tons_ — WwW w  $i$W WwW “4,722  —° — 126,586 
Sand and gravel (construction) _ one oo, . 

co + = thousand short tons_ — 2,340 6,258 3,000 £9,800 4,725 13,509 
Silver (recoverable content of ores, etc.) . 

. thousand troy ounces_ — 14,830 117;901 17,684 202,308 . 18,869. 153,608 
| Stone (crushed) _ __ thousand short tons_ — 1,200 6,000 1,985 7,480 £1,800 ©7,100 

Combined value of cement, garnet (abra- 
7 sive. ), gold, gypsum, molybdenum (1984), . : 

perlite, pumice, sand and gravel (industri- oO 
a - al), stone (dimension), tungsten ore and 

concentrate (1982-83), vanadium, zinc, and . . 
values indicated by symbol W _______- XX 168,041 XX 169,318 XX. 100,028 

; . Total. XX "308,309 XX 415,159 XX 412,295 

| | - ILLINOIS | | | 

Cement, portland _ — thousand: short tons. _ 1,757 $78,444 1,857 $74,975 1,997 a $82,622 
Clays?___§_~_-_-____ i ___do__ 455 2,305 717 3,360 253 _ 940 

' Gem stones_______=-----------= NA 15 NA 15 NA 15 
Peat _____.—.- thousand short: tons_ — WwW Ww Ww Ww 49 WwW 
Sand and gravel: . oo 

Construction. ___________=do.__~- 21,557 59,149 ©21,100 *58,400 25,969 72,477 
5 Industrial _~._.-_.___._-_do___- 3,989 45,665 4,060 42,871 4,100 52,197 
tone: oe - - 

Crushed___________.___-do___~ %42,900 ©148,300 42,761 166,860  °48,500 ©191,600_ 
Dimension________-.____do____ “2 T €43 2 71 -— —_ 

Combined value of barite, cement (masonry), 
clays (fuller’s earth), fluorspar, lead, lime, 
silver, tripoli, zinc, and values indicated by 
symbol W ______________-__-~-- XX 55,618 XX 60,355 XxX 72,010 

. Total.___________________ XX F389,539 XX 406,907 © XX 471,861 

: | INDIANA | 

Cement, portland __ thousand short tons__ . 1,523 $58,055 Ww WwW WwW Ww 
Clays _______--_-_-_______-~do____. 501 1,221 2558 2$1,421 2653 2$2,085 
Gem stones_______.-_________--- NA 1 NA 1 NA 1 
Peat________-_-_ thousand short tons__— 89 2,243 81 1,973 61 1,358 
Sand and gravel: 

Construction__—..__..___ _do___~- 13,097 34,579  ©14,400 37,900 16,071 44,744 
Industrial ______________do___~ Ww WwW W Ww 194 1,129 

Stone: 
Crushed________________do___~ £20,300 65,500 24,051 82,782  ©26,700 99,400 
Dimension _____________-do___ reio7 T €11 626 144 11,015 ©159 ©14,269 

Combined value of abrasives (natural), ce- 
ment (masonry), clays (fire clay, 1983-84), 
gypsum, lime, and values indicated by sym- 
bol W___ ~~ __ ee XX 40,199 XX 115,450 XX 130,250 

Total. ___________--_--~-~- XX 218,424 XX 250,542 XX 293,236 

See footnotes at end of table.
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued — 

1982 1983 1984 

Mineral =| . Value . Value _ . Value 
. Quantity (thousands) Quantity (thousands) Quantity (thousands) 

ee eee ES SSS SSS hs SSS ts SSS 

IOWA - 

Cement: oO, 
Masonry ___-—-— thousand short tons__ Ww W 37 $8,425 42 $3,260 
Portland __________~_____do____ 1,622 $82,225 1,644 87,836 1,730 _ 92,699 

Clays ~--_.~-__________-___do____ 437 2,392. 576 3,258 . 623 - 2,695 
Gem stones____~-_-_____--_______- NA 1 NA 1 NA Ww 
Gypsum______- _ thousand short tons_ _ 1,177 11,345 1,612 13,518 . 1,527 . 12,421 
Peat____.___-___-_-___~~___do____ Ww Ww Ww WwW 11 400 
Sand and gravel (construction) _ _ _ _do____ 10,064 25,618 °©11,800 €32,800 13,882 37,027 | 
Stone (crushed) _-____________do____ °22.600 &88 800 24,844 101,097 23,800 “100,000 
Combined value of lime, sand and gravel 

(industrial, 1982), stone (dimension, 1982- | oo 
83), and values indicated by symbol W __ _ XX 8,028 XX 5,425 XX 4,943 

Total_____________-______ XX ™218,409 XX 247,360 XX 258,445 

— : - KANSAS. - . | 

Cement: : . 
Masonry __.—. thousand short tons__ 46 $2,628 Ww. Ww Ww Ww 
Portland _____________ _do____ 1,549 79,558 WwW WwW W WwW 

Clays ___________________do____ 664 3,656 718 $3,921 918 $5,537 
Gem stones... ~§_-§ -§_§ 5 5 2 NA 1 NA 1 NA 1 
Helium: 

Crude ___ = million cubic feet__ _- _— 188 3,572 402 8,844 
Grade-A _______________do____ 790 26,860 775 27,125 1,015 _ 88,063 

Salt®_____.._-_ _ thousand short tons__ 1,601 72,146 1,719. 67,195 1,712 71,558 
Sand and gravel: 

Construction. ___.~_____=_do___= 9,720 - 20,612 ©12,400 ©26,600 11,796 26,358 
5 Industrial ______________do____ 331 3,635 199 2,184 Ww WwW 
tone: , 
Crushed_____._________-do____  °14,400 ©41,100 12,687 745,121 °13,600 ©48,500 

Combined value of gypsum, lime, pumice, salt : 
(brine), stone (dimension), and values indi- . 
cated by symbol W_______________ XX 6,728 XxX 91,866 XX 113,149 

“Total. ee ' XX T256,924 XX 267,585 XX 312,010 
enn cen 

i - KENTUCKY 
er Sra veer hth WEP VEPSSSESSENSSSNEEEEEE , 

Clays ________- thousand short tons__ 2579 2$2.039 2669 2$2,142 802 $7,277 . 
Gem stones_____________________ NA 1 NA - 1 NA 1 
Sand and gravel: 

Construction___ thousand short tons__ 6,499 15,936 5,500 ©13,000 7,839 18,252 
Industrial ____§____=_____do____ 7 116 10 124 W W 

Stone (crushed) _____________do___. 29,500 ©104,300 33,399 117,842  ©87,300 “133,000 
Combined value of cement, clays (ball clay, 

1982-83, fire clay, 1983), lime, and zinc _ _ _ XX 84,555 XX 91,408 XX 98,468 

. Total. ~~~ Le XX 206,947 XX 224,517 XX 256,998 
eee 

LOUISIANA 
ee 

Clays ________- thousand short tons__ 326 2$6,216 2505 $10,793 5AT 2$10,858 
Gem stones____~_§_§ ~~~ ee NA 1 NA 1 NA 1 
Salt _._._._.__LW thousand short tons__ 12,171 117,569 11,544 100,936 13,101 112,142 
Sand and gravel: 

Construction. ____________do____ 16,558 50,966  °14,200 ©46,600 17,040 54,664 
Industrial _____§_§________do____ 378 4,590 291 4,252 266 3,757 

Stone (crushed) ____________do___— Ww WwW 5,758 25,702 &4,100 ©19,500 
Sulfur (Frasch) __ thousand metric tons_ _ 1,239 Ww 1,643 WwW 2,007 WwW 
Combined value of cement, clays (bentonite, 

1982 and 1984), um, lime, and values 
indicated by symbol W ~-- ee XX 238,325 XX 258,477 XX 310,548 

Total. ~~ LL XX 417,667 XX 446,761 XX 511,470 

See footnotes at end of table.
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 

: , 1982 1983 1984 
Mineral ; . Value . Value . Value 

. — Quantity (thousands) Quantity (thousands) Quantity (thousands) 

| MAINE | 

Clays ____.___-— thousand short tons_ _ 37 $76 43 $93 43 $97 
Peat____________________do____ 8 508 WwW WwW WwW WwW 
Sand and gravel (construction) __ _ _do_ _ __ 6,701 15,118 “4,800 ©12,100 7,885 19,228 
Stone (crushed) _____________do____ 1,200 4,000 848 2,851 “1,300 ~  ©&4,400 
Combined value of other nonmetals and val- 

ues indicated by symbol W _________~_ XX T16,003 XX 11,319 XX 14,214 

Total. _-____________-_--~- XX 35,705 XX 26,363 XX _ 87,939 

MARYLAND — 
eceemeetepereen ene SS SSS SSS SSS rs SS SS A 

Clays?________-_ ,thousand short tons__ 405 $1,346 484 $1,747 347 $1,484 
Gem stones___ _______________----~- NA 2 NA 2 NA 2 
Lime _______-_-— thousand short tons__— 7 396 7 383 7 419 
Peat_.-________________~.do____ 4 WwW 4 Ww 5 Ww 
Sand and gravel (construction) _ _ _ _do_ ___ 9,720 | 32,386  °©10,600 €37,800 14,234 46,671 
Stone: , - . 

Crushed____.______._.-_-_do___- 15,100 €73,500 19,284 80,429  ©22,100 94,000 
Dimension __________~~~-do__~_~ re10  €470 12 682 “17 “864 

Combined value of cement, clays (ball clay), . 
sand and gravel (industrial, 1984), and val- , 
ues indicated by symbol W ______~__~_~-_ XX 62,891 XX 78,366 XX 98,261 

Total. ___________---~-~- XX 170,991 XX 199,409 XX 241,701 

7 MASSACHUSETTS . 

| Clays _________ thousand short tons._ 210 $1,115 237 $1,298 240 $1,212 
Lime ___________________do___~_ 135 9,414 156 10,671 171 12,426 
Sand and gravel: 

Construction. ____________do____ 12,003 34,488  °10,400 ©36,200 14,168 42,139 
Industrial _.._§__________do____ 140 1,615 W W ws W 

Stone: 
Crushed_ ____________---do____ ©6,900 €33,500 7,740 36,002 8,400 €39,000 
Dimension ______________do____ re55 r €11399 51 10,488 e57 ©11,657 

; Combined value of gem stones, peat, and 
values indicated by symbol W ________ XX 62 XX 1,016 XX 898 

| Total ________---~-~-------- XX 91,543 XX 95,675 XX 107,332 

MICHIGAN 

Cement: 
Masonry ____-— thousand short tons__ 136 $8,752 W WwW W W 
Portland _______________do____ 3,254 149,533 WwW Ww Ww WwW 

Clays _________-_- -.-_--do___~_ 1,022 4,370 1,199 $5,693 1,321 $5,052 
Gem stones. ____ ~~ ____________- NA 15 NA 15 NA 15 
Gypsum______. — thousand short tons__ 682 5,150 1,097 8,104 1,534 10,304 
Iron ore (usable)_ __ _ _ thousand long tons, 

gross weight_ _ W W 10,7138 W 13,263 W 
Lime _______-—~— thousand short tons_ _ 571 26,823 503 23,142 622 30,092 
Peat___-_________________do___~_ 241 4,917 215 4,286 227 4,341 
Salt _.. -._-_.____________do___~ 2,002 106,303 1,355 93,306 1,491 93,860 
Sand and gravel: 

Construction. ___________ _do___~_ 20,567 47,726  °©23,000 €52,300 36,071 76,540 
5 Industrial ______________do___~_ 2,920 21,934 3,045 27,577 3,400 33,060 
tone: 

Crushed_ __ _-________..__do____ ©20,700 ©67,100 24,763 82,152 €28,100 £92,000 

Dimension ______________do___~_ &4 regs 4 112 &4 €129 
Combined value of bromine, calcium chloride, 

copper (1982), iodine, iron oxide pigments 
(crude), magnesium compounds, silver 
(1982), and values indicated by symbol W _ XX 592,451 XX *882,239 XX 1,063,214 

Total. __-$_-§_->$ _-§_-_ ~~ XX 1,035,169 XX "1,178,926 XX 1,408,607 

MINNESOTA 

Gem stones___________________ ~~ NA $5 NA $5 NA $5 
Iron ore (usable)_ _____ thousand long tons, 

gross weight_ _ 23,715 1,021,056 30,699 1,842,455 35,602 1,561,516 
Lime _____—-—-_ — thousand short tons_ _ 133 4,694 Ww WwW WwW WwW 

See footnotes at end of table.
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 
eee 

1982 1983 1984 

Mineral . Value . Value . Value 
Quantity (thousands) @uantity (thousands) Quantity (thousands) 

—— eee 

MINNESOTA—Continued 
eee 

Manganiferous ore _______-_short tons_ _ 16,307 W 11,314 W 68,019 — OW 
Peat ______~—_ LW thousand short tons__ WwW W WwW W 24 Ww 
Sand and gravel: 

Construction_____§________do____ 20,276 $44,222 °24.600 ©$53,000 22,612 $49,087 
Industrial ______________do____ 694 5,903 685 12,932 W Ww 

Stone: 
Crushed________________do____ ©7100 £20,900 8,580 25,320 ©8900 ©25,800 
Dimension ______________do____ reo9g F €10 956 28 11,365 €39 ©13,369 

Combined values of clays and values indi-' 
cated by symbol W____§_»_ _-__ ______ XX 1,406 XX 9,953 XX 26,470 

Total. _-_~_§_§ ~~~ XX 11,109,142 XX 1,455,030 XX 1,676,247 
eee 

MISSISSIPPI 
i 

Clays _______-_ thousand short tons__ 805 $21,181 1,446 $23,846 2,398 $30,565 
Sand and gravel (construction) ___ _do_ _ _ _ 9,455 27,115  ©11,000 €34,600 12,205 34,955 
Stone (crushed) _____________do____ Ww WwW 1,651 4,377 €2,000 €5,800 
Combined value of cement, sand and gravel 

(industrial), and value indicated by sym- 
bol W__ XX 24,389 XX 26,882 XX 22,858 

Total. __$_§__~_ ~~ XX 72,685 XX 89,705 XX 94,178 
eee 

MISSOURI 
eee 

Barite______.-_-_ thousand short tons__ 107 $5,703 W Ww \' WwW 
Cement: 

Masonry ____________.__do___ _ 88 4,855 146 $7,339 148 $7,033 
Portland _______________do____ 3,205 120,339 3,499 157,249 3,981 178,225 

Clays?___~_§_~§_~_____________do____ 1,383 13,409 1,418 11,848 1,575 14,666 
Copper (recoverable content of ores, etc.) 

metric tons_ _ 7,941 12,745 7,725 13,033 5,818 8,575 
Gem stones_____§________________ NA 10 NA 10 NA 10 
Iron ore_ ____ thousand long tons_ _ 717 W 877 27,054 1,370 WwW 
Lead (recoverable content of ores, etc.) 

metric tons__ 474,460 267,150 409,280 195,620 278,329 156,766 
Sand and gravel: 

Construction..__ thousand short tons__ 6,359 14,477 ©7700 ©17,700 7,967 19,364 
Industrial ______________do____ 750 8,997 600 7,541 614 8,129 

Silver (recoverable content of ores, etc.) 
5 thousand troy ounces_ _ 2,241 17,817 2,021 23,124 1,401 11,406 
tone: 
Crushed_____ _ thousand short tons__ 38.600 ©113,300 39,454 120,700 41,600 ©137,000 
Dimension ______________do____ €(3) €13 Ww Ww W Ww 

Zinc (recoverable content of ores, etc.) 

metric tons_ — 63,680 54,009 57,044 52,052 45,458 48,707 
Combined value of clays (fuller’s earth and 

kaolin, 1984), iron oxide pigments (crude), 
lime, stone (dimension), and values indi- 
cated by symbol W_______________ XX 100,032 XX 792,598 XX 142,016 

Total___--._~_~_____ LLL XX 7732856 XX 725,868 XX 731,897 
See 

MONTANA 
i 

Antimony _________—_-_ short tons__ 209 WwW 253 WwW __ __ 
Barite________-_ thousand short tons__ Ww WwW 10 $750 WwW W 
Clays __________________-do____ 2218 2$8,064 194 6,205 397 $15,260 
Copper (recoverable content of ores, etc.) 

metric tons_ _ 64,951 104,245 33,337 56,245 W W 
Gem stones____§_§__ ~~ NA 225 NA 300 NA 450 
Gold (recoverable content of ores, etc.) 

troy ounces_ _ 75,171 28,258 161,436 68,449 181,190 65,348 
Lead (recoverable content of ores, etc.) 

metric tons_ _ 661 372 1,163 556 WwW W 
Lime ______ ~~ thousand short tons__ 45 2,331 86 WwW 89 5,097 
Sand and gravel (construction) ___ _do___ _ 5,338 12,794 &5,000 “10,200 7,776 21,269 
Silver (recoverable content of ores, etc.) 

thousand troy ounces_ _ 6,169 49,041 5,708 65,299 5,653 46,018 

See footnotes at end of table.
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Table 5.—Nonfuel mineral production’ in the United States, by State —Continued 

, - 1982 1983 1984 

Mineral | . Value . Value . Value 
, Quantity (thousands) Quantity (thousands) Quantity (thousands) 

| MONTANA—Continued 

Stone (crushed) ___ thousand short tons_ _ ©1,400 ©$4,700 872 $2,320 €950 ©$2,400 
Zinc (recoverable content of ores, etc.) ° 

metric tons_ _ Ww Ww -- -- —- — 
Combined value of cement, clays (fire clay, . 

1982), graphite, gypsum, iron ore, molybde- 
num (1983), peat, phosphate rock, sand and 
gravel (industrial), stone (dimension), talc, ; . 
tungsten ore and concentrate (1982), ver- 
miculite, and values indicated by symbol W XX 60,701 XxX. T81,644 XX 93,521 

Total. __________~_______- XX 270,731 XX T291,968 XX 249,363 

. NEBRASKA 

Clays ___..____-~ thousand short tons_ _ 134 $392 164 $501 180 $556 
Sand and gravel: 

Construction___.________.--do___~_ 9,713 23,851  °10,100 €25,000 11,839 27,791 
Industrial __.____.______.do____ 14 ~ - 105 4 Ww a WwW . 

Stone (crushed) _______.___—-do___ _ €3,100 ©14,300 4,442 22,612 ©4,500 €23,400 
Combined value of cement, gem stones, lime, 

and values indicated by symbol W___—_— XX 36,632 XX 39,296 XX 48,621 

Total___-____________--=_- XX 75,280 XX 87,409 XxX 100,368 

NEVADA 

Barite________ . thousand short tons__ 1,575 $52,727 663 $21,736 615 $14,924 : 
Clays ______.-_______~_~-do___~ 103 2,640 58 2,348 200 - 71,191 
Gem stones__________~--~-_---_~- NA 1,200 NA - 1,200 NA 1,300 
Gold (recoverable content of ores, etc.) 

troy ounces... 757,099 284,601 *°914,531 ™387,761 997,508 359,759 
Gypsum____—._—-— thousand short tons_ _ 656 4,523 998 7,896 = 1,192 8,860 
Iron ore___—.——— thousand long tons__ 77 1,119 WwW Ww Ww WwW 
Lead (recoverable content of ores, etc.) 

metric tons. _ W W 14 7 WwW W 
Mercury _______—_-_— 76-pound flasks_. _ 25,760 Ww 25,070 Ww 19,048 Ww 
Sand and gravel: 

Construction. —— thousand short tons_ — 6,027 11,724 ©7500 ©16,200 8,202 20,505 
Industrial _____-_-________do____ WwW Ww WwW Ww 489 Ww 

Silver (recoverable content of ores, etc.) 
thousand troy ounces_ — 3,142 24,981 5,164 59,073 6,477 52,727 

Stone (crushed) ___ thousand short tons__ ©1300 ©4500 1,269 5,358 1,100 &4,700 
Combined value of cement (portland), clays 

(fuller’s earth and kaolin, 1984), copper, o 
diatomite, fluorspar, lime, lithium, magne- 
site, molybdenum, perlite, salt, tungsten 
ore and concentrate (1982 and 1984), and 
values indicated by symbol W _______~_ XX 144,448 XX 111,178 XX 151,787 

Total. __-§_______~__________ XX 532,463 XX ™612,757 XX 615,753 

NEW HAMPSHIRE , 

Sand and gravel (construction) 
5 thousand short tons__ 4,332 $12,593 “4,000 ©$12,100 5,637 $16,054 
tone: 
Crushed________________do____ *600 ©3100 946 2,853 ©3850 ©2700 
Dimension ______________do____ ress F €3 593 58 4,032 &59 ©4198 

Combined value of other nonmetals _ _ _ _ _ _ XX 101 XX 101 XX 160 

Total. ___-_~_-____--___~_____ XX T19 387 XX 19,086 XX 23,112 

NEW JERSEY 

Clays ________-_ thousand short tons_ _ 63 $566 62 $596 61 $611 
Gem stones_____§___-~__~_~-~_-~~-~__- NA 1 NA 1 NA 1 
Peat ____.___.-—-— thousand short tons__ WwW Ww Ww WwW 5 128 

See footnotes at end of table.
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| Table 5.—Nonfuel mineral production? in the United States, by State —Continued 

1982 1983 1984 

. Mineral . Value . . Value . Value 
| ; Quantity (thousands) Quantity (thousands) Quantity (thousands) 

| 7 NEW JERSEY—Continued 

Sand and gravel: . 
Construction. __ thousand short tons_ _ 7,940 $25,722  °10,800 “$34,300 9,545 $31,878 

_..- Industrial _-______._.-____-do____ 2,140 28,151 2,386 - 31,819 2,712 32,287 
Stone (crushed) _____________do____ ©10,700 ©57,800 12,301 70,421 ©13,500 ©75,000 
Zinc (recoverable content of ores, etc.) ” 

metric tons_ _ 16,800. 14,248 16,475 15,033 WwW WwW 
Combined value of magnesium compounds 

(1982-83), marl (greensand), stone (dimen- 
sion), titanium concentrate (ilmenite, 1982), 
and values indicated by symbol W_ ___ __ XX T5845 XX 2,445 XX 16,331 

. Total__-_§_§_ 2 LLL XxX 132,333 XX 154,615 XX 156,236 

| NEW MEXICO | | 

Clays _.___.._- thousand short tons__ 260 2$112 50 $115 67 $143 
Gem stones__—~___§_§_§ >_> 5 NA. 200 NA 200 . NA 200 

_ Gypsum____-—_.. thousand short tons__ 198 887 169 1,016 318 1,622 
Lead (recoverable content of ores, etc.) a . 

a metric tons__ W WwW 258 123 _- _— 
Lime _______-_-~— thousand short tons_ — WwW W 17 WwW _- _- 
Perlite _.-___~_____________do____ 408 13,355 - 894 13,297 416 14,115 
Potassium salts __ thousand metric tons_ _ 1,497 204,600 1,278 174,700 © 1,418 204,100 
Pumice ______ _ thousand short tons_ = 97 809 110 1,070 - 182 1,269 
Sand and gravel (construction) ___ _do__ _— 5,616 17,670 ©7,000 — €20,000 8,363 22,389 
Silver (recoverable content of ores, etc.) os 
5 thousand troy ounces__ . 805 6,397 W Ww WwW Ww 
tone: 

Crushed_____-— thousand short tons__ £2,800 ©13,700 4,730 T15,118 €4,700 - £17,000 
Dimension _____§_________do____ "18 Tei41 ig 141 “19 ©149 

Combined value of carbon dioxide (1982), 
cement, clays (fire clay, 1982), copper, gold, i 
helium (Grade-A), mica (scrap), molybde- 
num, salt, sand and gravel (industrial, 
1982), tungsten ore and concentrate (1984), 
and values indicated by symbol W_ _ _ _ _ — XX 171,432 XX 291,411 XX 358,157 

Total___~____~~_____-__---~_ XX F429 ,303 XX °517,191 XX 619,144 

NEW YORK 

Clays?__ ___ _ __. thousand short tons_ — - 352 $897 371 $869 543 $2,435 
Gem stones. ___ ~§ 2 5 NA 30 NA 30 NA 30 
Lead (recoverable content of ores, etc.) 

metric tons_ _ 1,065 600 1,299 621 WwW WwW 
Peat____.____-_ thousand short tons_ _ W WwW 18 WwW W WwW 
Salt ~~ ee do 6,205 117,718 4,859 100,119 5,644 123,755 
Sand and gravel: __, 

Construction. ____________do____ 17,338 46,871 ©18,700 ©54,200 25,968 80,866 
Industrial ____.__________do____ 45 512 WwW WwW 25 260 

Silver (recoverable content of ores, etc.) 
5 thousand troy ounces. _ 27 216 33 379 WwW W 
tone: 

Crushed____— thousand short tons__ 28,700 ©132,800 F31,991 T134,752 °33,100 ©135,000 
Dimension _____.______..-do.___ °2@2 Fr e€3 952 24 4,310 €15 ©4,271 

Zinc (recoverable content of ores, etc.) 
metric tons_ _ 52,237 44,303 56,748 51,783 Ww WwW 

Combined value of cement, clays (ball clay), 
emery, garnet (abrasive), gypsum, iron ore 
(1982), lime, talc, titanium concentrate 
(ilmenite), wollastonite, and values indi- . 
cated by symbol W_______________ XX 155,959 XX 156,351 XX 265,873 

Total. _-§_-§________________ XX F503,858 XX ™503,414 XX 612,490 

See footnotes at end of table.
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued | | , 

1982. 1983 1984 a 

Mineral . . a Value : Value . Value “ 
. Quantity .. (thousands) Quantity (thousands) Quantity (thousands) 

| | NORTH CAROLINA | —— 
a E 

Clays ____.. —-~— — thousand short tons_-_ 21 578 2$5,243 22,068 . 236,681 2,327 . $8,987 
Feldspar _________-~—---short tons.__ 428,755 12,255 508,641 13,610 510,275 13,994 | 
Gem stones______________~___--- NA 50 NA 50 NA ‘50..° 
Mica (scrap) ___—_ thousand short tons_ _ 67 4,793 — 69 4,266 79 3,762 
Sand and gravel: Do 

Construction_ __ .______---do____ 5,198 ' 15,395 5,600 ©16,900 6,312 18,159 
. 5 Industrial __-________-___-do____ 716 4,878 1,066 ——s«11,689 1,158 12,864 

tone: Se . 
Crushed___________-_----do_~_~ °27,500 “117,600 33,694 T145,001  °38,100 ©168,000 . 
Dimension ______________do___~— F C165 Fg 457 87 8,267 WwW Ww 

Talc and pyrophyllite _________do___~_ 83 1,266 89 1,452 87 1,587 
Combined value of cement, clays (kaolin, — 

1982-83), lithium compounds, olivine, peat, 
phosphate rock, and value indicated by . 
symbol W _____________------- | XxX 135,142 = XX 190,641 © XxX 224,077. 

| Total ------ ‘XX = 7805,079 «= ss XX_~—Ss«**898,557 XX 451,480 

| | oo NORTH DAKOTA | _ a a 

Gem stones_______________----_- NA $2 NA. $2 NA $2 
Lime ._____~—- — thousand short tons_ _ WwW WwW 57 _ 6,798 60 5,912 
Sand and gravel (construction) _ _ _ —do_ — —_ 2,347 4,873 €3,800 ®15,000 — 6,426 11,351 
Combined value of clays, peat, salt, and value . 

indicated by symbol W ________-_-~- XX 8102 © XX ~—— 3,570 XX .©_—s_- 4,529 

Total. _§_-§ 5 XX 12,977 XX 25,370 XX 21,794 
pn 

OHIO . 
a ee 

Cement: | : 
Masonry ___. — thousand short tons__ 86 $6,170 97 $7,454 101 $8,092 
Portland _______________do___~_ 1,326 59,598 1,575 71,599 1,525 69,810 

Clays __-_.-________-__~_do___- 1,451 6,100 1,716 8,061 - 1,960 10,473 
Gypsum___.____________--do___~_ 109 - 1,335 Ww WwW _ WwW W 
Lime ______________ ~~ -do____ 1,666 76,370 1,906 84,928 1,859 ~ - 87,951 . 
Peat... - ~~ ~~ ___do____ 5 144 Ww Ww 13. 345 
Salt __-___-__ 2 -___________do____ . 3,614 90,572 2,565 85,988 WwW . Ww 
Sand and gravel: ° 

Construction. ____________do____ 26,160 83,015  °27,200 ©4600 31,748 104,709 
5 Industrial _________.____do____ 1,223 17,816 1,226 17,848 =: 1,506 20,829 
tone: oo 

Crushed____________.---do_.__  °30,300 ©105,200 32,937 114,059 38,500 “139,000 
Dimension ______________do____ re4g T C0 765 49 2,923 ©37 ©3454 

Combined value of abrasives, gem stones, and 
values indicated by symbol W _____—_-— XX 35 XX 1,684 XX 108,240 

Total_________..._-_-___-- XX 449,120 XX 479,144 XX 552,903 

OKLAHOMA 
nS 

Cement: 
Masonry ___—~— thousand short tons__ WwW WwW 45 $3,074 49 $3,506 
Portland _________...____do____ Ww Ww 1,719 83,685 1,732 84,701 

Clays _._______~--____.~-do___~_ 752 $1,907 862 2,288 979 2,498 
Gem stones_____§____§___________-~ NA 2 NA 2 NA 2 
Gypsum_______-— thousand short tons__ 1,254 10,089 1,351 11,571 1,549 18,485 
Pumice ____§_§_____________do___ _ 1 W 1 WwW WwW WwW 
Sand and gravel: 

Construction. _____.____—-do____ 7,490 17,733 ©7500 ©17,300 10,984 26,582 
Industrial __-___________-_do____ 1,222 13,114 1,184 13,221 W WwW 

Stone: 
Crushed________________do____  ©80,100 €84 200 23,865 76,941  °25,500 ©86,000 
Dimension ______________do____ reg T €589 10 137 €12 e771 

Combined value of feldspar, iodine, lime, salt, 
tripoli, and values indicated by symbol W _ XX 97,031 XX 17,367 XX 28,187 

Total. XX "224,665 XX 226,186 XX 245,732 

See footnotes at end of table.
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_ Table 5.—Nonfuel mineral production! in the United States, by State —Continued 

: 1982 1983 1984 

- | Mineral , . Value Value Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 

. OREGON . 

| Clays ___.-—_-- thousand short tons__ 149 $212 . 188 $275 189 $288 
Gem stones__—_____~.~_~_~_~__ NA 500 NA 600 NA 400 
Gold (recoverable content of ores, etc.) 

; troy ounces__ Mf WwW 322 137 W WwW 
Nickel (content of ores and concentrates) 

short tons__  _—s_ 3,208 | WwW _- _- 14,540 WwW 
Sand and gravel (construction) . 

thousand short tons_ _ 9,513 30,629  ©11,000 37,000 12,776 37,117. 
Silver (recoverable content of ores, etc.) 

. thousand troy ounces_ _ _- _— 1 10 W WwW 
Stone (crushed) ___ thousand short tons__  ®14,200 ©41,900 13,089 739,873  °12,500 €37,500 
Talc and soapstone ___________do____ (3) - 82 (3) 123 (2) 66 
Combined value of cement, copper (1983), 

diatomite, lead (1983), lime, pumice, sand 
and gravel (industrial, 1983), stone (dimen- 
sion, 1982-83), and values indicated by sym- _ 

bol W___--_________-.--~-__- XX 34,517 “XX 32,922 XX 45,031 

Total._-_-__--______-_-___-. XK = 107,840 == ss XX~—=«*12:20,9400 XX 120,402 

a os PENNSYLVANIA | | 

Cement: — | 7 | : | - 
Masonry —___-— thousand short tons_ _ 256 $14,048 262 | $17,095 298 $20,849 
Portland ____-~__~§____=___do_w__ 4,800 212,945 5,154 . 218,539 5,735. 281,590 

Clays?_ 2-2 2 doe __ 931 5,616 916 4,311 963 4,050 
Gem stones_________-~_ ~~ NA . 5 NA. 5 NA . 5 
Lime ____.__—-— thousand short tons_— 1,297 70,902 1,507 81,682 1,620 — 90,182 . 
Peat_______._-__________do___ . 27 669 - 22 .. 628 24 . 693 
Sand and gravel: 

Construction. ___ .._______do____ 13,081 _ 55,527 — ©11,800 52,000 14,472 64,285 , 
5 Industrial ______________do____ 969 13,589 Ww Ww W Ww 
tone: : . 
Crushed_______~----.__-do____  °%50,400 £200,900 51,528 «226,948 + °56,200 €228,000 
Dimension _________-_.._do____ 142 T es 033 58 5,799 ©44 “6,001 

Zinc (recoverable content of ores, etc.) 
: metric tons_ _ 24,762 21,001 16,792  °. 15,322 — —_ 

Combined value of clays (kaolin), mica oo 
(scrap), tripoli (1982), and values indicated . 
by symbol W _________ XX 1,094 XX 12,812 XX 12,701 

Total. XX "601,329 XX 685,141 XX 708,356 

. RHODE ISLAND 

Sand and gravel: . 
‘Construction___ thousand short tons__ 1,146 $3,671 “1,000 “$2,400 1,483 $5,282 
Industrial ______________do____ 5 52 _. _- WwW Ww. 

Stone (crushed) ___________.do____ “130 “1,100 - 971 5,507 1,000 “5,800 
Combined value of other nonmetals and val- 

ue indicated by symbol W_ _ ~-------- XX 25 XX . 23 XX 486 

Total...» 5 XX T4848 XX —_7,980 XX 11,568 
ee ene 

SOUTH CAROLINA 
a 

Cement, portland __ thousand short tons_ _ 1,624 $66,385 WwW WwW 2,319 $103,891 
Clays?___§_§_§_-_-____________do____ 1,535 28,166 1,813 $34,830 1,834 36,809 
Gem stones_________~____________ ' NA 10 NA 10 NA 10 
Manganiferous ore _ thousand short tons_ _ 15 WwW 22 WwW 20 Ww 
Peat_________________.__do____ 5 WwW WwW WwW 5 WwW 
Sand and gravel: 

Construction_ ____________do____ 47127 13,170 €5,200 ©15,000 5,845 17,097 
P Industrial _________.____do____ 720 10,902 842 13,169 882 14,889 
tone: 
Crushed_____._____-_----do____ °14,000 53,000 15,786 61,054  ©17,900 ©72,500 
Dimension ______________do____ rei7 r e1 164 17 1,165 ©16 ©1,092 

Combined value of cement (masonry), clays 
(fuller’s earth), mica (scrap), vermiculite, 
and values indicated by symbol W_ _ _ _ _ _ XX 22,181 XX 105,366 XX 29,562 

Total____________________ XX F194,978 XX 230,594 XX 275,850 

See footnotes at end of table.
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 

| 7 . 1982 7 1983 1984 

. Mineral © . Value en Value . Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) | 

| | SOUTH DAKOTA . 

. Cement: - OO 
Masonry ____-— thousand short tons__ 4 $383 4 $359 5 $283 
Portland _______________do____ 520 27,978 603 37,435 619 30,773 

Clays?___. _-§_--/ -___--________do____ 128 346 123 353 119 343 
Feldspar ____________-—-short tons__ Ww Ww 7,109 . 107 ~=~—«. 7,219 124 — 
Gem stones___________-_-___-_---~- NA 70 . NA 70 NA 70 
Gold (recoverable content of ores, etc.) Se, - 

troy ounces__ 185,038 . 69,558 309,784 131,348 310,527 | 111,994 
Sand and gravel (construction) 8 a So 

thousand short tons__ 3,816 8,604 5,100 = = ©11,500 5,786 12,168 
Silver (recoverable content of ores, etc.) . 
P thousand troy ounces__— 26 209 62. 713 50 407 
tone: ; 

- Crushed_____— thousand short tons_ _ ©2600 7,400 3,906 — ‘12,982.  ©3,800 €12,800 . 
Dimension __________~____do____ Fr €39 F ©14,805 742 F5,794 "60 ©18,642 

Combined value of beryllium, clays (ben- .. 
tonite), gypsum, lime, mica (scrap), and a . 
value indicated by symbol W____—~_—__~ ~ XX 4,855 XX 11,482 XX 5,803 

Total____________-_______ xXx T134,208 XX "= -F222,093 XxX 193,407 

| | TENNESSEE | 
—_ Cement, portland __ thousand short tons__ ~ _—_—‘768 $36,689 Ww. -W w WwW. 

Clays ____-______--_~-~~-~~-do___~ 766 20,107 = 1,066 $26,516 1,267 $30,207 
Gem stones________.—-~___---___- “NA . 5 - NA |” 5 NA 5 
Phosphate rock __ thousand metric tons_ _ 897. 11,596 1,198: - 29,078 1,368 33,275 
Sand and gravel: oe a Se 

~ Construction. __ thousand short tons_ — 5,051 15,917 ©6,100 “18,700 6,804 19,830 
Industrial ____________~-do____ 468 4,826 - 483 5,455 650 ~ ‘6,903 co 

Stone: a . . 
Crushed___________~-_--do___~_ © WwW W 30,578 ~=—Ss: "111,573 =~» ©36,200 “138,000 
Dimension _____________.do____ reg T €1 938 T 1,161 e7 ©1097 

Zinc (recoverable content of ores, etc.) oo a 
metric tons__ 121,306 102,882 109,958 ~~ 100,336 116,526 124,854 

Combined value of barite, cement (masonry), ee . . 
copper, lead (1984), lime, pyrites, silver, and — ; 
values indicated by symbol W _ ______- XX 185,453 | XX 114,493 ».0.4 124,150 

Total_~______------------~ XX *378,713 XX 407,312 XX 478,321 | 

Cement: 
Masonry ____ — thousand short tons__ 236 $16,440 276 $19,704 291 $24,409 
Portland _______________do____ 9,732 545,679 9,760 — 534,298 10,423 557,421 

Clays __-______._____+___~_do____ 4,193 26,497 3,955 22,575 3,594 23,051 
' Gem stones_________~---__-~-~---- NA 200 NA 225 NA «15 
Gypsum_______-— thousand short tons__ 1,954 16,681 2,049 16,357 2,166 19,431 
Helium (Grade-A)_ __ — million cubic feet__ 458 15,572 524 18,340 Ww Ww 
Lime _______-_-_ thousand short tons__ 1,125 62,277 1,067 60,193 1,157 61,214 
Salt -.. 9 ___ ee _do____ 7,421 82,805 8,028 65,670 8,184 69,672 
Sand and gravel: 

Construction____________—do____ 45,527 154,515  °58,500 ~— 208,000 62,389 199,461 
5 Industrial __.___________do____ 2,201 35,974 1,788 29,637 2,028 29,282 
tone: ; 

Crushed__________..____do____ 68,000 205,000 76,328 ¥239,187 °89,200 €300,000 
Dimension ___________——-do___~_ regi F €7 702 50 11,071 ©47 11,236 

Sulfur (Frasch) __ thousand metric tons__ 2,360 Ww 2,468 WwW 2,994 WwW 
Talc and pyrophyllite thousand short tons__ 205 3,024 250 3,933 283 5,703 
Combined value of asphalt (native, 1984), 

fluorspar, helium (crude), iron ore, magne- 
sium chloride, magnesium compounds, mi- , 
ca (scrap, 1984), sodium sulfate, and values 
indicated by symbol W ___________-~ XX 374,912 XX F279 ,291 XX 414,352 

Total_____________~-~_-_-_-- XX 1,547,278 XX 71,508,481 XX 1,715,407 

See footnotes at end of table.
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Table 5.—Nonfuel mineral production’ in the United States, by State —Continued 
eee 

1982 1983 1984 

Mineral . Value . Value . Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) Fr USAGES 

UTAH 
eran SSS sey SSS SS hi alee hei 

Beryllium concentrate ______short tons_ _ Ww WwW Ww Ww 6,030 $6 
Clays?_________ thousand short tons__ 183 $994 227 $1,569 315 2,223 
Copper (recoverable content of ores, etc.) 

metric tons__ 189,090 ™303,488 169,751 286,403 Ww WwW 
Gem stones_____§ _§__§ _-_ NA 80 NA 80 NA 80 
Gold (recoverable content of ores, etc.) 

troy ounces__ 174940 65,762 238,459 101,107 WwW Ww 
Gypsum___—___ _ thousand short tons__ 231 2,363 305 2,736 277 2,671 
Lime _____~______________do____ 286 15,121 315 16,771 297 16,471 
Salt _-_-_ ~~ _____________do____ 1,227 23,210 936 23,184 1,246 28,651 
Sand and gravel: 

Construction. ____________do____ 7,579 14,920 £9,800 “19,800 15,217 34,507 
Industrial ______________do____ WwW WwW 24 W 11 WwW 

Silver (recoverable content of ores, etc.) 
5 thousand troy ounces__ 4342 34,522 4,567 52,242 Ww WwW 
tone: 
Crushed______ thousand short tons__ ©2500 £9,800 4,407 14,636 ©5,200 ©16,400 

- Dimension ____~_________do____ TW 'W Ww Ww a __ 
Combined value of asphalt (native),,cement, 

clays (fuller’s earth), iron ore (usable,1982- 
83), lead (1982 and 1984), magnesium com- 
pounds, molybdenum, perlite (1983), phos- 
phate rock, potassium salts, sodium sulfate, 
vanadium, zinc (1984), and values indicated . 
bysymbol W _______-_-_ XX 145,837 XX 138,051 XX 423,153 | ——— 

Total_____----~~~-------- XX ™616,092 XX 656,579 XX 524,162 
eee 

VERMONT . 
eee | 

Sand and gravel (construction) 
5 thousand short tons_ _ 3,218 $6,854 €3,000 “$6,200 3,802 $8,071 
tone: 
Crushed________________do____ €1,200 5,300 1,339 5,579 “1,800 ©7,000 

- Dimension _________.____do____ r e109 F €18 358 "116 19,995 “116 ©20,462 
Combined value of talc and other nonmetals_ XX 8,550 XX 10,355 XX 9,565 

Total___.$_-§_-§_-_~_ ~~~ XX 39,062 XX 42,129 XX - 45,098 
ee ane een 

VIRGINIA 
———$ —— ——— SeSSSSSSSSSSMSSSseses 

Clays ________~— thousand short tons__ 422 $2,237 784 $5,467 712 $6,004 
Gem stones__________~___________ NA 20 , NA: 20 NA 20 
Iron oxide pigments _____-_-_short tons__ 1,269 372 WwW W W Ww 

. Lime ______~_ _ thousand short tons__ 641 29,118 557 24,637 562 24,799 
Sand and gravel (construction) _ ___do____ 6,978 28,522 ©7200 €30,800 8,860 37,359 
tone: 

Crushed. ___.___________do____ 35,200 ©142,300 37,959 F159,553 °47,200 ©196,000 
Dimension _____§_________do___~_ &4 rey 151 93 T2238 ©22 ©3,052 

Combined value of aplite, cement, gypsum, 
kyanite, sand and gravel (industrial), talc 
(soapstone), vermiculite, and values indi- 
cated by symbol W_______________ XX 59,484 XX 66,629 XxX 74,355 ——$—$—$$ ee 

Total____-___--__-________- XX 263,204 XX 289,344 XX 341,589 

See footnotes at end of table.
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Table 5.—Nonfuel mineral production’ in the United States, by State —Continued 

| ———-1982 1983 1984 
Mineral . Value . Value . Value 

. Quantity (thousands) Quantity (thousands) Quantity (thousands) 

WASHINGTON 

Cement, portland __ thousand short tons__— 1,154 $75,988 W W WwW W 
Clays ______.~____----~-~-do____ 251 1,829 2282 2$1,715 292 $1,646 
Gem stones______—____________ NA 200 NA 200 NA 200 
Sand and gravel: 

Construction___ thousand short tons_ _ 15,190 40,295 °15,800 ©50,300 23,369 61,070 
Industrial ______________do____ 242 2,809 337 4,581 356 5,201 

Stone: , 
Crushed_____________-_-~do___~- ©8600 £23,800 10,451 29,607  °10,400 31,700 
Dimension ______________do___~_ r e(3) F €20 1 37 __ __ 

Tale ~~) do «8 20 WwW W WwW WwW 
Combined value of barite, clays (fire clay, | 

1983), cement (masonry), diatomite, gold, 
gypsum, lead (1982), lime, olivine, peat, 
silver, and values indicated by symbol W _ XX 24,766 XX 101,025 XX 102,807 

Total____.____.-----__---- XX 169,727 XX 187,465 XX 202,624 

_ WEST VIRGINIA 

Clays ___._. —_-— thousand short tons__ 2210 2$583 2249 2$532 381 $3,410 
Salt _-. --__-___________~~-do____ 942 Ww 1,026 Ww 1,004 Ww 
Sand and gravel (construction) _ _ _ _do_ _ ~~ 751 3,392 £700 €3,400 976 3,198 
Stone (crushed) ___________-—-_do___~- 5,900 €22,700 9,439 37,962 9,100 37,300 
Combined value of cement, clays (fire clay, 

1982-83), lime, sand and gravel (industrial), 
and values indicated by symbol W_ __ _ _ — XX 48,945 XX 62,079 XX 68,279 

Total. ~~ 2 XX 75,620 XX 103,973 XX 112,187 

WISCONSIN | | 

Iron ore (usable)_ ____ thousand long tons, | 
gross weight_ _ 263 Ww _— _- a _- 

Lime ___._— _-_-—_ thousand short tons_ _ 312 $17,685 319 $17,624 373 $19,892 
Peat_______________-----do___~_ 9 W 9 Ww 9 Ww 
Sand and gravel: 

Construction. __________-—-do___-_ 14,515 29,218  %14,200 €28,800 17,785 38,245 
5 Industrial ______________do___~— 788 . 9,662 621 7,208 1,060 11,821 
tone: 
Crushed____________..._do____ 11,400 €36,100 14,252 39,896  °15,800 45,000 
Dimension ______________do____ reig re9 815 24 2,884 ©24 €2,863 

Combined value of abrasive stone, cement, 
and values indicated by symbol W_____-~ :: XX 16,400 XX 4,779 XX 11,527 

Total. _-§$ _-________________ XxX ¥111,880 XX 101,191 | XX 129,348 

WYOMING 

Clays _______-_- thousand short tons__ 2,561 $73,696 2,140 $49,059 2,397 $67,290 
Gem stones_ __§__§ _______~_ ~~ NA 250 NA 250 NA 225 
Gypsum____—-—-—-— thousand short tons__ 283 2,805 3882 2,963 376 2,618 

Sand and gravel (construction) _ _ _ _do_ ~~ _ 3,382 10,279 2,400 “8,000 4,586 13,372 
Stone (crushed) _____________do___~ £2,300 ©7300 2,019 7,769 “1,900 ©7,600 
Combined value of beryllium concentrate 

(1982-83), cement (portland), iron ore (1982- 
83), lime, and sodium carbonate _____ __ XX 573,865 XX 561,860 XX 458,187 

Total. _§_§_-§____ XX 668,195 XX 629,901 XX 549,292 

“Estimated, TRevised. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not 
applicable. 

production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes certain clays; value included in “Combined value” figure. 
3Less than 1/2 unit. 
*Partial total, excludes the values of magnesium compounds, which must be concealed to avoid disclosing company 

proprietary data. 
5Excludes bentonite and fire clay. 
®Excludes salt in brines; value included in “Combined value” figure.
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Table 6.—Mineral production! in the islands administered by the United States 

(Thousand short tons and thousand dollars) 

ee 
. 1982 1983 1984 Area and mineral — Nee eS eS] 

. Quantity Value Quantity Value Quantity Value 

American Samoa: Stone ____§___§_§__________ NA NA NA NA NA NA 
Guam: Stone____________~__ NA NA 329 2,192 345 2,280 Virgin Islands: Stone____._»_~»~ 2 ~~ 5 NA NA 237 2,305 ©249 2,397 —_—— eee” 

©Estimated. NA Not available. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

Table 7.—Mineral production! in the Commonwealth of Puerto Rico 

(Thousand short tons and thousand dollars) 

eee 
; 1982 1983 1984 

Mineral ooo eee 
' Quantity Value Quantity Value Quantity ‘Value See eee 

Cement (portland) __________________ 986 81,822 931 82,509 997 87,568 
Clays ______~_-~_______ 162 298 125 251 128 266 
Lime ________________ 37 1,906 35 3,885 35 4,531 
Sand and gravel ____§_§_§__§_§__________ NA _ NA NA NA 43 WwW 
Stone: 

Crushed ____~____~________ ee NA NA 5,536 26,611 “5,813 27,615 
Dimension _______§_§_~§____________ re19 Fr €130 W WwW ©35 ©455 

Total?__~___~_§_ XX *84,156 -XX — 118,256 XX 120,495 
CC 

snares . 

“Estimated. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; not 
included in “Total.” XX Not applicable. 

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Total does not include value of items not available. . 

Table 8.—U.S. exports of principal minerals and products, excluding mineral fuels 

. - 1983 | 1984 

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

METALS 
Aluminum: 

Ingots, slabs, crude _________________ metric tons__ — 360,704 $534,048 259,598 $396,798 
Scrap _-_______~_~___ do 237,827 249,156 258,404 275,686 
Plates, sheets, bars, etc.____§______________do____ 162,294 388,679 198,399 496,841 
Castings and forgings ___________________do____ 9,518 55,346 11,590 69,845 
Aluminum sulfate _.___§_____________ do 14,094 1,593 2,789 ~ 1,185 
Other aluminum compounds _______________do____ 49,706 36,447 37,616 31,700 

Antimony, metals and alloys, crude __________ _short tons_ _ 304 1,039 511 915 
Bauxite including bauxite concentrate 

thousand metric tons_ _ 74 10,561 82 12,735 
Beryllium _~_________________________-_pounds__ 37,477 2,693 39,315 2,562 
Bismuth, metals and alloys ________~§___________do____ 306,128 703 311,511 1,091 
Cadmium metal _____________________ metric tons__ 170 351 106 208 
Chromium: 

Ore and concentrate: 
Exports _____________-_ _ thousand short tons__ 11 1,874 55 2,957 
Reexports_________.______________do____ 5 1,350 4 864 

Ferrochromium __________~_____________do____ 4 4,822 15 10,542 
Cobalt (content) ____________.____ thousand pounds__ T7571 5,715 670 7,661 
Copper: 

Ore, concentrate, composition metal, unrefined (copper 
content) _____________________~_ metric tons__ 57,126 67,759 74,528 91,558 

Scrap __________._~~ dol 47,986 66,929 80,810 96,266 
Refined copper and semimanufactures _________do____ 157,664 532,595 135,885 351,999 
Other copper manufactures______§_§_________do____ 711,281 ™30,893 13,817 30,438 

Ferroalloys not elsewhere listed: 
Ferrophosphorus ________________-_-_ short tons__ 26,933 3,716 39,603 5,279 

Gol now nec ~~ do 5,775 7,965 27,485 16,158 

Ore and base bullion ________________troy ounces._ _ 1,257,800 501,016 ‘1,498,617 528,284 
Bullion, refined ____§_§__§~_~>_-__§___________do____ 1,881,233 825,418 3,482,473 1,284,718 

Iron ore______________.____-__ thousand long tons__ 3,781 182,744 4,993 239,257 

See footnotes at end of table.
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Table 8.—U.S. exports of principal minerals and products, excluding mineral fuels 
—Continued | 

1983 1984 

: Mineral ~ . Value . Value 
Quantity (thousands) Quantity (thousands) 

METALS —Continued oo, : 

Iron and steel: 
‘Pigiron____~§.§ _____________~-~~-~--short tons__ 6,364 $528 56,674 . $5,685 
Iron and steel products (major): . 

Steel mill products ____________-_-_~-~-do__ =~ 1,198,623 1,054,794 . 977,284 904,011 
Other steel products__________________do___~ 246,642 . 553,894 261,246 513,942 

Iron and steel scrap: Ferrous scrap including rerolling . 
materials, ships, boats, other vessels for scrapping 

Lead thousand short tons__ 1,752 650,540 — — 9,840 938,402 | 
ad: . . 

Ore and concentrate _______________ metric tons___- 20,119 7,502 11,858 4,760 
Pigs, bars, anodes, sheets, etc __________-_-~--do___- 20,449 —19,090 7,445 15,214 

Scrap _._________---___--__--_-~---do___~ 50,918 13,1389 | 45,097 11,575 
Magnesium, metal and alloys, scrap, semimanufactured 

forms, n.e.c ~~ 5 ~~~ Short tons__ 46,690 124,714 48,337 136,661 
Manganese: , . 

- Ore and concentrate ____________________do___~— 19,314 1,972 237,606 15,643 
Ferromanganese _____________-_~~-~~--~~-do___~- 8,433 5,765 6,764 ° 4,897 

. Silicomanganese _____.~_______--_----~-do___~_ - 6,426 1,746 5833 2,237 
Metal _______________________~~--~~-do__-_~ 6,391 8,531 4,082 * -§,915 

Molybdenum: 
_ Ore and concentrate (molybdenum content) 

ae thousand pounds_ _— 47,068 185,122 63,366 242,770 
_ Metal and alloys, crude and scrap _____~____---do___~ 517 1,860 ~- 306 1,209 
Wire___________________ ee -do__ 610 7,085 - ATA 5,954 

_ Semimanufactured forms, n.e.c___ ______-_-~-do___~ 216 4,589 257 6,368 
Powder ____________________-~-~-~~---do____ 396 2,737 , 461 3,272 
Ferromolybdenum ______________-_-~--~-do____ 171 687 650 1,567 
Compounds___________.-___~---_~----do___~_ 8,597 22,158 26,602 56,453 

Nickel: . | . . 
. Alloys and scrap including unwrought metal, ingots, bars, . 

sheets, anodes, etc __________..-—~—-—-—-short tons_ — 38,344 154,536 44,590 199,108 
Catalysts ___________._____-------~--~-~do___~ 3,165 13,940 2,718 15,156 

- Wire. __~_ LL doe 1,039 8,831 1,119 11,166 
Semifabricated forms, n.e.c ____________.——.=do___~ 1,365 14,420 2,218 19,991 

Platinum-group metals: 
Ore and scrap ___~-_________~-~~—~-troy ounces_ _ 782,967 193,463 565,543 123,349 
Palladium, rhodium, iridium, osmiridium, ruthenium, 

osmium (metal and alloys including scrap) __——-—do__ ~~ 261,188 45,799 375,802 74,748 
Platinum (metal and alloys)_________.____~---do___~- - 184,599 70,652 220,885 76,749 

Rare-earth metals: Ferrocerium and alloys _—_—_-short tons__ 73 393 34 309 
Selenium _______________________~—~~- kilograms_ _ 93,369 771 122,929 1,587 
Silicon: 

Ferrosilicon ________.____-_-_~ ~~ ~-~short tons_— 11,338 10,712 29,364 _ 21,185 
Silicon carbide, crude and in grains (including reexports) 

do____ 5,590 7,164 "6,023 8,613 
Silver: 

. Ore, concentrate, waste, sweepings thousand troy ounces_ _— 18,294 208,066 14,108 119,965 
Bullion, refined ___..§__-________..-____-~-do___~_ 13,658 169,383 10,340 © 86,339 

Tantalum: 
Ore, metal, other forms ________—_ thousand pounds_ _ 332 T13,994 508 24,603 

T Powder ________________~______~-__~-do__~~_ 123 14,397 +151 17,026 
in: 

Ingots, pigs, bars, etc ______,______—~~metric tons__ 1,340 17,305 1,429 14,409 
Tinplate and terneplate _______________-~-do___ _ 171,121 83,827 154,679 93,033 

Titanium: 
Ore and concentrate __________—___-__~- short tons_ _ 4,391 1,006 8,651 1,936 
Unwrought and scrap metal ___________.---do___- 5,676 9,173 4,484 9,359 
Intermediate mill shapes and mill products, n.e.c_ _ _do_ — _ _ 2,154 52,197 2,849 61,502 
Pigments and oxides ________________~---—do___~- 93,521 92,132 108,247 102,828 

Tungsten (tungsten content): 
Ore and concentrate ___________ _ thousand pounds_ _ 2 11 284 1,240 
Carbide powder _________________-_--~-~-~-do___ - 729 9,277 987 12,415 
Alloy powder. ________________--__-_-~-~-do___~_ 785 7,692 2,249 17,329 

Vanadium: 
Ore and concentrate (vanadium content) ___—____do____ 117 273 24 109 
Pentoxide, ete ________________________do___~_ 5,297 7,871 7,423 14,514 

zi Ferrovanadium _______________________do___ 1,550 6,144 938 5,205 
inc: 

Slabs, pigs, or blocks _______________-~metric tons_ _ 427 801 760 975 
Sheets, plates, strips, other forms, n.e.c_____—~-~-do___~_ 957 2,142 975 2,421 
Waste, scrap, dust (zinc content) __________---do___- 30,169 18,389 42,079 23,871 
Semifabricated forms, n.e.c _____._/_______-__do____ 1,708 3,257 1,428 2,349 
Ore and concentrate __________________-_do____ 60,168 22,868 30,579 13,353 

See footnotes at end of table.
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Table 8.—U.S. exports of principal minerals and products, excluding mineral fuels 
—Continued | 

rR 

1983 1984 
. Mineral . Value . Value 

: 7 Quantity (thousands) Quantity (thousands) 

METALS —Continued . 

Zirconium: 
Ore and concentrate _______________-_ short tons__ 13,222 $3,316 9,528 - $2,647 Oxide ______-__ 2 do, 698 1,898 422 1,263 Metals, alloys, other forms ________________do.___. 747 39,514 808 42,523 

a . NONMETALS 
Abrasives (includes reexports): 

Industrial diamond, natural or synthetic: . 
Powder or dust _._________ ___ thousand carats. _ 42,312, ~~ 82,499 47,992 74,337 Other ______________ do 3,185 34,065 3,301 80,441 Diamond grinding wheels________________ do... 467 4,910 — 586 5,141 Other natural and artificial metallic abrasives and products _ NA ¥ 188,627 NA 199,719 Asbestos: 

Exports: 
Unmanufactured _______________ metric tons__ 54,236 19,398 39,779 18,221 Products_-_-_ ~~~ NA 128,584 NA 162,690 Reexports: , . Unmanufactured _______________ metric tons__ 398 285 140. - 125. Products____§ ______-__ ~~ 2 NA _ 998 NA . 657 Barite: Natural barium sulfate_____________short tons__ 22,816 3,514 1,449 574 ron: 

Boric acid-_§____ --____ 2 do 38,498 20,688 ~ 44,728 24,402 Sodium borates, refined _-.-_§_____________do____ 224,672 - 51,000 500,537 — = =1384,000 Bromine compounds _____________ _ thousand pounds_ _ 61,300 21,600 53,200 16,200 Calcium: _ . Other calcium compounds including precipitated calcium So 
carbonate _______..._._-._________ short tons__ 20,000. 13,700 37,000 17,000 Chloride _____________=_____ do 40,597 9,550 34,062 20,568 Dicalcium phosphate___________________ _do.___ 48,000 32,600 40,000 33,000 Gement: Hydraulicand clinker____________.__._ _do.__. 118,393 17,360 | 80,007 _ 18,496 ays: ; ee Kaolin or chinaclay _________-_ thousand short tons__. 1,338 157,882 1,418 170,137 Bentonite.______§_________ da 554 42,580 «663 45,375 Other ________~ ~~ do 592 53,775 718 80,221 Diatomite________ ~~ do 146 31,569 127 29,461 Feldspar, leucite, nepheline syenite_________ short tons__ 9,360 | 856 10,080 920 Fluorspar_____..._§~________________._ do. 9,236 962 12,266 1,292 Gem stones (including reexports): 

Diamond _______.§___________ _ thousand carats. _ 2,489 622,411 2,273 574,719 Pearls____ pe NA 4,985 NA 8,265 Other --__ NA 104,020 NA 98,150 Graphite, natural___________________ _gshort tons. 9,435 3,455 7,096 2,807 Gypsum: 
Crude, crushed or calcined ______ thousand short tons__ 117 13,621 131 12,711 Manufactured, wallboard and plaster articles____ = NA 18,467 - NA - 17,141 Helium _______________=_____-_ million cubic feet... 368 19,626 392 21,461 Lime_______~_____________________ short tons__ 28,154 - 4,815 24,714 6,805 Lithium compounds: ; . 
Lithium carbonate?______________ thousand pounds__ 17,779 23,953 18,069 24,487 Lithium hydroxide ~_-___________________do__. 5,719 10,159 8,198 14,108 Other lithium compounds_________________do.___ 4,278 8,183 5,430 9,765 Magnesium compounds: 
Magnesite, dead-burned ______________~_ short tons__ 10,855 1,955 17,275 3,641 Mi Magnesite, crude, caustic-calcined, lump or ground_ _do____ 16,621 8,426 32,053 ' 14,026 ica: 
Waste, scrap, ground____________ thousand pounds_ _ 20,416 2,657 15,306 2,038 Block, film, splittings._.._______________ do __. 70 109 348 549 Manufactured, cut or stamped, built-up______________ NA 4,001 NA 4,519 Mineral-earth pigments, iron oxide, natural and synthetic 

; short tons_ _ 12,661 20,692 32,428 31,832 Nitrogen compounds (major) _______ thousand short tons_ _ 7,484 1,050,061 10,489 1,635,430 Phosphate rock ___.__________ thousand metric tons__ 12,010 ™327 345 11,528 324,784 Phosphatic fertilizers: 
Phosphoric acid_______________________do.___ 1,219 322,146 1,721 396,568 Superphosphates -_____________________do____ ™69,804 166,177 2,847 1,629 Diammonium phosphates_________________do.___ 4,758 729,233 6,346 1,200,579 _ Elemental phosphorus______________ metric tons. _ 21,752 34,116 14,852 22,375 Pigments and compounds: Zinc oxide (metal content) __do__ __ 330 492 288 627 ‘0 : 
Potassium chloride ____________________do.___ 385,980 30,700 621,820 57,200 Potassium sulfate._.___________________do.__. 86,320 16,390 67,320 13,940 Quartz, crystal: 
Cultured ___________________ thousand pounds__ 80 3,258 277 11,021 Natural______.______________ ido - 28 156 42 234 

See footnotes at end of table.
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| Table 8.—U.S. exports of principal minerals and products, excluding mineral fuels 
: oO —Continued 

LA ORAL 
| 1983s 1984 

| 8S 

Mi 1 . Value 

Co oo mere 7 Quantity | (thovaunds) Quantity — (housands) 

I i 

| | NONMETALS —Continued | 

Salt: $15,299 
Crude and refined___________~ thousand short tons__ 517 $12,368 820 2301 . 

Shipments to noncontiguous territories___— — — — - -do_ ~~ - 30 4,101 19 ’ 

Sand and gravel: 
nstruction: , 

Sand. _____ ed 934 4,620 1,210 3r 
Gravel__________._____=_--~-_~~-do___- 369 1,810 6850 

Sogntustrial sand _____________v __ 1 _~--do___~ 1,047 26,057. 1,193 , 

ium compounds: , 
“Sodium sulfate ______________--_------do-__- 91 11,380. 76 ieennd 
Sodium carbonate______________________do-__~_ 1,636 154,584 1,648 ’ 

Stone: oe 

’ Crushed______________-_______-__-~-—_do___ 2,413 23,021 2,378 23,970 

Dimension _____________-__--_-~-_-~--~---+- NA 21,185 NA 2o81s 

Sulfur, crude______________--_ thousand metric tons__ 992 109,298 1,334 16 162 

Talc, crude and ground_ __-_____--—— thousand short tons_ — ig 1916 SH CC 

oe  Potal — bee ---------- XX 12,235,430  -« XX_~—=«:13,992,604 

TRevised. NA Not available. XX Not applicable. oe . . . 

1Gjlicon carbide (crude and refined) has been deducted and is shown separately elsewhere in this table. 

2Before 1982, lithium carbonate exports were included with ‘‘Other lithium compounds. 7 

- Table 9.—U.S. imports for consumption of principal minerals and products, excluding 

| mineral fuels 

1983 1984 . 
| | EE 

Mineral . Value 

Quantity tthe sands) Quantity (thousands) 

METALS | _ — 
Aluminum: a 5 

Metal ________________.__~—-_metric tons__ 742,691 $1,021,273 881,956 3120 

Scrap_._-_-_____.-___---~----~--do___-~ 88,472 - 87,468 137,675 1.027 631 

Plates, sheets, bars, ete _________--_-—-do___- 260,012 537,319 457,562 me’ 

Aluminum oxide (alumina) 
- 

thousand metric tons__ 4,030 811,021 4,466 976,364 

Antimony: oe 

e and co trate (antimony content) a " nd concentrate (antimony short tons... 2970 2,335 4,299 6,798 

Sulfide including needle or liquated ____———do_ ~~~ AT 58 12 8.037 

Metal _...____________________do____ 1,282 1,987: 3,898 ee 
Oxide... do 10,604 13,318 17,884 26,3 

Arsenic: 
~ White (As2O3 content) _____________-do____ 10,186 8,406 13,985 oT 
Metallic ______________________do____ 243 1,401 ae NTA 

Bauxite, crude _________- thousand metric tons__ 7,601 NA 9,4 9 1.177 

Beryllium ore.______________-—--~-short tons__ 2,194 _ 2,755 13e4 5 292 

Bismuth, metals and alloys (gross weight)__ _ _ pounds_ — 1,971,956 — 3,121 1,948,3 39 5133 

Cadmium metal ____________—_-_- metric tons_ — 2,196 3,842 Lee) 670 

Calcium metal ___________________~ pounds__ 332,834 866 248,9 5 1.552 
Cesium compounds and chloride ___ ____—-—-—do___-~ 19,227 617 53,6 , 
Chromium: 

Ore and concentrate (Cr2O3 content) 
* thousand short tons__ 86 10,390 ist jean 

Ferrochromium (gross weight). ____ __- -- _do___~ - 280 109,012 428 3°736 

Ferrochromium-silicon _______ _-__—_—-do____ 1 670 24.073 

Metal EI « (« UE 3 13,687 5 , 

Cobalt: 
Metal ______________-_- thousand pounds__ 15,8538 110,076 23,378 202,055 

Oxide (gross weight)__________------do.--_ 403 1,813 aoe 371 
Salts and compounds (gross weight) ___ —_——do____ 1,671 2,244 2,2 6030 

Columbium ore— —— —9.---- ~~ 7-7 === dO 1,482 3,316 3,265 , 

pper (copper content): 
Ore and concentrate_________ —_-_ metric tons__ 90,597 81,695 11,056 9,868 

Matte ________________________do____ T3 986 4,318 2,094 "950 

Blister_________-__--_---__------do____ 46,371 66,027 38,949 Geena 
Refined in ingots, ete _________--__--do____ 459,568 700,564 444,699 925 

Scrap._______________-__---~_~-do___— T93 086 ™39,183 23,005 28,9 
Ferroallo ot elsewhere listed, includi iegelei r ys not elsewhere listed, including spiegel eisen ; 3,098 15,801 5,921 27,30 4 

Gallium ___________________ —_~~ kilograms_ _ 7,294 3,195 9.588 7539 

Germanium________________~-__—~-do___~ 20,916 10,527 116, ? 

See footnotes at end of table.
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Table 9.—U.S. imports for consumption of principal minerals and products, excluding 
' mineral fuels —Continued 

coe . 1983 1984 

: Mineral . Value a ss Waadlue : 
| . Quantity (thousands) @¥@ntity == (thousands) 

ee nn EES SS 
SSS SS SSS SSE . 

! METALS —Continued mG 

Gold: . 

Ore and base bullion ________._ troy ounces_ — *998,768 " $401,548 1,837,052 $653,307 © 
> Bullion, refined ~~... __-_.__ ~~ do 3,559,188 1,575,570 ~ 6,031,550 2,293,606 
Hafnium_——-----~----~-----~~~- ~ short tons_~ (?) 50 1 1b. : 
Indium___.-_.-~ ~~ thousand troy ounces — 1,073 2,795 1,022 4,577 
Iron ore __-...-----~~~ — ~~. thousand long tons_ ~ 13,246 445,731 17,187 529,065 : 

_ Tron and steel: a 
Pigiron _.-__._.-.-._.--.—-~ —-short tons_ _ 242,114 31,917 . 702,855 83,985 
Iron and steel products (major): a 

Steel mill products _........-..-~-do___- - 17,084,388 6,333,636 26,169,318 10,201,206 
Other products _...___._.__.--~-do___- 804,095 _ 195,481 1,145,868 1,155,254 

Scrap including tinplate ___ thousand short tons_ — 641 48,219 572 46,946 
Lead: ~ a 
Ore, flue dust, matte (lead content)_ —— metric tons_ — 19,753 5,712 29,888 11,923 

’ . Base bullion (lead content) ___...-_--~-do___-~ 58 23 ; 43 57 
Pigs and bars (lead content) __._.__._--—-do___-~ 134,357 64,225 161,489 86,189 
Reclaimed scrap, etc. (lead content). ......do.__~ | 4,212 - 1,840 5,026 2,029 
Sheets, pipes, shot _...._...-.....-~-do___~ | 496 1,632 1,667 4,044 

Magnesium: : 
Metal and scrap __. ~__._.._.—~~ short tons_— 3,969 1,174 5,296 - 12,260 
Alloys (magnesium content) __......-._do___ — 2,143 6,151 3,596 10,791 . 
Sheets, tubing, ribbons, wire, other forms (magnesium . 
content). ._-_-..~- ~~~. __-______-_do__- . 238 2,939 489 2,620 

Manganese: 
Ore (35% or more contained manganese) — ~ - do_ _ — ~ 368,297 - 19,867 338,094 16,024 
Ferromanganese__— ._. .._-_.-...~-do___~ 341,608 93,083 409,310 117,678 
Ferrosilicon-manganese (manganese content) do_ — — — 91,992 40,117 91,339 44,746 
Metal _.--__ ~~ do 5,950 - §,823 13,314 12,978 

Mercury: . | . . 
Compounds ___.~_..._.-_..._—~-—-~pounds_ — 135,758 717 89,519 465 | 
Metal __-______________~ 16-pound flasks_ — 12,786 3,813 25,327 7,274 

Molybdenum: 
Ore and concentrate (molybdenum content) - a 

thousand pounds_ — 1,673 3,528 28 183 
Nate and scrap (gross weight) ....._._.-do__ ~~ NA 2,141 NA 2,565 

etal: 
Unwrought (molybdenum content) _ ~~ —do__ ~~ 97 1,398 142 2,170 
Wrought (gross weight) -..._-_.___.-do_._- "94 © 2,331 132 3,023 

Ferromolybdenum (gross weight) _ _ __ _. ~-do__ ~~ 1,157 3,189 2,086 _ 4,438 
Material in chief value molybdenum (molybdenum . 
content). _...0._-.._._-__-__-~_do___~ 3,445 12,985 5,266 19,441 

Ni Compounds (gross weight) __.___....._do___~ 5,791 9,425 3,437  °6,251 
ickel: * 
Pigs, ingots, shot, cathodes___________ short tons__ 90,839 418,943 103,017 461,371 
Plates, bars,ete ....._.._._..-----~-do___. 4,105 84,553 8,650 58,120 
Slurry _. 2 ee dol. 62,454 83,613 82,509 116,956 

. Sorap_ — ~ —_—- ---~~--~--------~-d0_--- 6,071 17,691 6,199 20,542 
Powder and flakes__.__..__._-..-~-do.__~ 12,725 65,747 15,829 78,736 
Ferronickel ____._.._...._--.--~-do___-~ 45,184 65,264 43,048 68,429 
Oxide. ___ 2 2 2 edo 4,209 — 19,088 5,526 22,418 

Platinum-group metals: 
Unwrought: 

Grains and nuggets (platinum) _ _ — _ troy ounces_ — 8,518 2,145 19,786 5,647 
Sponge (platinum)_______-_..-..-.-do__.~ 1,005,208 435,330 1,527,841 617,888 
Sweepings, waste, scrap ___.__-.—-~-do__ ~~ 417,431 44,308 . 526,738 . 61,920 
Iridium ~___ 2 5 eee dol. 23,266 7,151 18,225 7,472 
Palladium ____-._-------------do___- 1,223,951 151,149 1,795,939 273,222 
Rhodium ______.__..-._.-_----do__~_~- 119,958 48,171 155,671 83,979 
Ruthenium_____.__..-.__-__-_-do__~_- 168,623 5,379 198,257 16,652 
Other platinum-group metals________-do___~ 22,875 1,248 10,602 3,796 

.  Semimanufactured: 
Platinum ______......__._-__-.-do___~ 109,376 36,663 60,140 22,682 | 
Palladium ~~ ~.___________do____ 108,247 12,643 158,012 24,192 . 

| Ghodium gonna ow oao -------~-90--- 11,245 2,539 2,389 516 
er platinum-group metals. _______.do.__~- 4,329 1,080 506 122 

Rare-earth metals: 
Ferrocerium and other cerium alloys _— kilograms__ 104,696 1,185 188,128 1,651 ; 
Monazite _______.._._______ metric tons__ 4,028 1,517 5,661 2,202 

Rh Metals including scandium and yttrium_ kilograms_ _ 801 182 4,316 619 
ium: 

Metal including scrap. __._______ ~~ pounds__ 623 180 1,962 450 
Se Ammonium perrhenate __________---do____ 5,947 1,131 6,790 1,052 

lenium and selenium compounds (selenium content) . 
“ys - kilograms-_ — 297,029 5,922 376,946 8,054 

Silicon: 
Metal (over 96% silicon content) ____-short tons_ ~ 28,173 52,026 25,221 55,381 
Ferrosilicon________._.______-_--do____ 159,443 67,445 143,651 72,874 

See footnotes at end of table.
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Table 9.—U.S. imports for consumption of principal minerals and products, excluding 
| | mineral fuels —Continued | 
ee a a eee 

1983 1984. 

Mineral | . . Value as Value 
. Quantity (thousands) Quantity (thousands) 

. METALS —Continued 

Silver: 
Ore and base bullion __.__ thousand troy ounces_ _— 13,911 $145,419 13,018 $105,587 

. Bullion, refined _.._.__.__-..~-~--~do___~_ 161,199 1,926,102 93,546 784,838 
Sweepings, waste, doré _____._-._-_---do__ ~~ 4,781 52,048 8,402 72,772 

Tantalum ore. ._._._.__._...—~ ~ thousand pounds_ — 536 4,017 2,199 19,054 
Tellurium (tellurium content). ______— kilograms_ — 11,829 622 35,382 725 
Thallium eee ee - pounds_ 3,110 448 2,964 96 

in: . . 
Concentrate (tin content)_ ___...—-~ metric tons_— 969 9,549 3,272 20,862 
Dross, skimmings, scrap, residue, tin alloys, n.s.p.f. 

. do. _ 1,193 1,219 1,211 ' 1,818 
Tinfoil, powder, flitters, ete _-..._._.....-_.----- NA 10,728 NA 3,292 . 
Tin scrap and other tin-bearing material excluding 

tinplate scrap _..._.__..--------~-+---- NA NA NA NA. 
Tin compounds — — . -___..._...- metric tons__ 642 4,120 838 5,301 

Titanium: 
. Ilmenite? __.___.__._.._.-.-~~-short tons__ 398,036 29,423 619,444 43,846 | 

Rutile _._________._.-_-----~-~-do____ 111,578 23,532 180,508 44,910 
Metal __.-~___________------~~.do____ 3,787 27,899 5,533 35,469 
Ferrotitanium and ferrosilicon titanium ———do_ ~~ - 893 1,288 ATO 861 
Pigments .....-_~-..-_-------~~-do___- 174,857 165,495 193,501 186,952 

‘Tungsten ore and concentrate (tungsten content) 
thousand pounds_ — 6,307 25,717 12,802 51,715 

7 Vanadium (vanadium content): . 
Ferrovanadium —...._..-.~----~~--=do____ 1,361 6,254 2,341 11,839 
Pentoxide __._..._-..-._.--~.~~-do___— 754 2,363 297 * 1,269 

7 Vanadium-bearing materials __._._.._.-do__~-~ 115 86 1,266 552 
inc: 
Ore (zinc content) __._.___..—~—-~ metric’ tons_ _ 63,156 16,548 86,172 29,186 
Blocks, pigs, slabs _......_--_-----~-do____ 617,679 503,888 639,228 635,940 
Sheets, etc. ...._._-...--_---.---do____ 319 426 850 1,308 

, Fume (zinc content) __ _._.......-.—-do____ 631 420 314 171 
Waste and scrap __..._.-_-_-_~-~-~--do____ 3,900 1,676 6,259 3,940 
Dross and skimmings ____._.-_.-.~.—do____ 6,508 3,314 5,027 3,161 
Dust, powder, flakes_ ____...-..--~~-do_.__ 6,533 7,126 7,572 9,505 
Manufactured __._.-~_.-i-~----~--~----- NA 543 NA 927 

’ Zirconium: 
Ore including zirconium sand ____—_——short tons_— 44,487 4,420 66,436 7,548 
Metal, scrap, compounds __..._-_...__--do___- 1,687 15,901 1,844 20,330 

. NONMETALS 

Abrasives: . 
Diamond (industrial) _.._._ thousand carats_ — ' 24,877 88,617 43,710 113,632 
Other _________ ee NA 201,248 NA 268,062 

Asbestos wee eee metric tons. — 196,387 57,956 209,963 64,749 

arite: 
Crude and ground ____— ~~ thousand short tons__ 1,397 67,404 1,776 74,945 
Witherite ___._._._.._.__. ~~ short tons__ 50 16 © 226 1538 
Chemicals. _...-.._._.-.~-.----~--~do___-— 27,832 16,093 35,208 20,524 

Boron: 4 
‘Boric acid ~-. -. ______.-~__-_-- ~~ -do____ 7,881 3,456 7,748 | 3,449 - 
Calcium borate, crude? ______.._._._do___-_ 40,000 8,309 51,334 12,123 

Calcium chloride. __.._...._....-.---=do__~~ 13,784 1] 317 _ 22,078 1,817 -— 
Cement: Hydraulic and clinker _ thousand short tons_ — 4,268 161,439 8,846 249,207 
Clays. .__-_-~..-.-_~---~~~~ ~~ —-~short tons_~ 20,864 — 3,488 31,585 4,868 
Cryolite .....-._..--.~----..-.---do___- 7,199 — 4,784 22,722 13,124 
Feldspar: 

Crude __- ~~~ doe 18 6 2 1 
___ Ground and crushed_ ____._.~..----~do___- 46 25 23 14 
.Fluorspar --------+--E ------------- do 453,314 47,032 703,711 65,241 
Gem stones: ot ; 

Diamond ___.__.___.-—~ ~~ thousand carats... 6,265 2,275,373 8,227 2,905,317 
Emeralds _..-._____-.--.---~-~~do___-_ 2,117 134,130 4,410 154,644 
Other __._-_________ ~~~ ee NA 446,951 NA 591,555 

Graphite, natural _._._._._.__..—~—~-~short tons_— 43,586 11,921 58,246 14,579 
Gypsum: 
_ Crude, ground, calcined_ __— thousand short tons_ - 8,035 57,265 | 8,915 74,357 

, . Manufactured _-_-.2._ ~~. ~~~ +--+ NA 30,614 NA 95,310 
lodine, crude __._____.._._.~ thousand pounds_ — 6,218 34,039 _ 5,067 24,312 

e: 
Hydrated ___._______._.~_~—~—-~short tons_~— 58,811 3,431 59,906 3,669 
Other __-.--._________-~_~-~~-_do___-_ 223,752 11,345 187,579 9,722 

Lithium: 
Ore. ~~~ edo S 4 60 24 
Compounds __-__-___........----do____ 189 1,978 462 . 2,313 

. See footnotes at end of table. .
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Table 9.—U.S. imports for consumption of principal minerals and products, excluding 
mineral fuels —Continued 

eee 
1983 1984 oe . 

Mineral ; Value Value 
Quantity (thousands) Quantity (thousands) . er rp 

NONMETALS —Continued 

Magnesium compounds: 
Crude magnesite_____________ short tons__ "66 $25 745 - $282 
Lump or ground caustic-calcined magnesia _ _ do_ _ __ T31,429 5,476 54,026 9,594 
Refractory magnesia, dead-burned, fused magnesite, 

dead-burned dolomite _____________do____ 80,429 14,340 155,162 26,187 | 
Mi Compounds _______~______________do____ 50,029 9,780 46,153 10,036 

ica: 
Waste, scrap, ground _______ thousand pounds__ 14,091 2,189 23,198 3,251 
Block, film, splittings _._._._._._________do____ 1,899 986 1,480 644 
Manufactured, cut or stamped, built-up _ __ _do____ 735 2,583 856 2,836 

Mineral-earth pigments, iron oxide: . 
Ocher, crude and refined ___ ___ ____short tons__ (4) 3 7 31 
Siennas, crude and refined______ _______do____ 141 56 , 160 . 442 
Umber, crude and refined ____________do____ 6,640 996 6,401 . 1,012 
Vandyke brown __________________do____ 769 309 659 244 
Other natural and refined ____________do____ 841 342 996 444 
Synthetic __.______-~_____________do____ 22,356 14,978 30,015 19,720 

Nepheline syenite: 
Crude ________~_~__ do 212 13 410 17 
Ground, crushed, ete _______________do____ 407,139 13,984 377,535 14,201 

Nitrogen compounds (major) including urea a 
thousand short tons__ 6,281. 793,574 8,476 984,524 

Peat: 
Fertilizer-grade _____________-_-_ short tons__ 371,486 46,001 453,387 53,491 
Poultry- and stable-grade_____________do____ 47,220 6,066 31,685 4,318 

- Phosphates, crude and apatite. thousand metric tons__ a) 305, 9 274 
Phosphatic fertilizers: 

Fertilizer and fertilizer materials______——do____ 36 3,622 119 ' 7,536 
Elemental phosphorus ______________do____ 72,122 3,362 4,222 6,482 
Other __. ~~~ doe "11 1,618 11 1,550 

Pigments and salts: , 
Lead pigments and compounds ____~_ metric tons__ ~ 15,667 11,444 19,081 15,022 
Zinc pigments and compounds_ _________do____ 40,876 | 34,709 52,482 48,178 

Potash __ ___~_§_~_~§__~__ do 7,322,100 600,600 7,947,700 658,100 
Pumice: 

Crude or unmanufactured _______-_-_short tons. _ 2,699 113 16,703 402 
Wholly or partly manufactured _________do____ 181,606 1,166 276,023 1,933 
Manufactured, n.s.p.f_ $$. ~~» 5/5 5 eee NA 106 NA 148 

Quartz crystal (Brazilian lascas) __ thousand pounds__ 153 121 569 373 
Salt... _______._____-L_ thousand short tons__ 5,997 60,194 7,545 74,100 
Sand and gravel: 

Industrial sand__§_§_§~ ~§_§_§_§__________do____ 58 1,619 26 926 
Other sand and gravel ______________do____ - 123 1,047 151 1,603 

Sodium compounds: 
Sodium carbonate _________________do____ 20 2,704 17 2,301 
Sodium sulfate____§_______________do____ 343 27,921 265 21,198 

Stone: 
Crushed _______________________do____ 2,279 10,709 2,923 15,071 
Dimension ______§_____~~~ ~~ Le NA 195,378 NA 231,678 
Calcium carbonate fines ___ thousand short tons__ T3884 1,901 292 2,471 

Strontium: : 
Minerals________________~— _-- short tons__ 49,796 3,707 48,852 4,293 
Compounds ________________-____do____ 1,137 1,099 4,755 3,386 

Sulfur and compounds, sulfur ore and other forms, . 
nes __________. ___~ thousand metric tons__ 1,695 129,110 2,557 200,189 

Talc, unmanufactured ____ — thousand short tons__ 44 7,691 45 9,156 

Total. __________~_-~_____-_ XX F23,891,382 . XX 31,440,437 
eee 

"Revised. NA Notavailable. XX Not applicable. 
*Less than 1/2 unit. | 
“Includes titanium slag averaging about 70% TiQs. For details, see “Titanium” chapter. . 
5Owing to a change of reporting, 1982 calcium borate, crude, imports are not comparable with those of previous years.
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Table 10.—Comparison of world and U.S. production of selected nonfuel mineral 
commodities 

(Thousand short tons unless otherwise specified) 

. . 1983 1984” 

, US. US. 

Mineral World US. percent = World US. percent 
of of . produc- produc- world produc- produc- world 

| tion’ tion produc- tion? tion produc- 
: . tion , tion 

- METALS, MINE BASIS 

Antimony (content of ore and concentrate) 
short tons_ _ 55,526 838 2 58,857 557 1 

Arsenic trioxide” —_———-—-—metric tons__ 26,210 W NA 32,674 W NA 

Bauxite’ ____ thousand metric tons__ 78,861 679 1 84,664 856 1 
Beryl. .___________ short tons_ _ 10,335 6,665 64 9,670 6,030 62 
Bismuth________ thousand pounds_ — 8,431 WwW NA 8,675 WwW NA 
Chromite ___§_$_}_§ 2 9,387 — — 10,468 a __ 
Cobalt (content of ore and concentrate) 

short tons_ _ 26,445 __ __ 34,245 __ __ 
-  Columbium-tantalum concentrate (gross 

weight) _.____. _ thousand pounds. _ 46,908. — — 67,236 — _— 
Copper (content of ore and concentrate) 

, thousand metric tons_ _ 7,690 1,038 . 13 7,909 1,091 14 
Gold (content of ore and concentrate) 

thousand troy ounces__ 44,882 1,956 4 46,035 2,059 4 
Iron ore (gross weight) 

thousand long tons_ _ . 723,893 37,562 5 789,440 51,269 6 
Lead (content of ore and concentrate) 

thousand metric tons__ 3,366 466 14 3,190 333. 10 
Manganese ore (35% or more Mn, gross : 7 

weight) ___§_§_§_____§__ 24,093 __ __ 25,341 _- -__ 
Mercury___ thousand 76-pound flasks__ _- 181 25 14 174 19 11 
Molybdenum (content of ore and concen- 

trate) _______ _. thousand pounds. _ 140,295 33,593 24 208,665 108,664 50 
Nickel (content of ore and concentrate) _ _ 723 _ _- 820 15 2 
Platinum-group metals? 

thousand troy ounces_ _ 6,524 6 (4) 7,053 15 (4) 
Silver (content of ore and concentrate) . 

do____ 392,268 43,415 11 398,554 44,440 11 
Tin (content of ore and concentrate) 

metric tons_ _ 210,653 W NA 207,842 W NA 
Titanium concentrates (gross weight): 

Ilmenite.__§ _______________= 2,967 Ww NA 3,183 WwW NA. 
Rutile ~-_-§__§_ 2 5 ee 351 WwW NA 391 - WwW NA 

. Tungsten ore and concentrate (contained 
tungsten)_________-~_ metric tons_ _ 39,430 980 2 44,939 1,203 3 

Vanadium (content of ore and concentrate) 
. short tons__ 30,924 (2,171 7 34,292 1,617 5 

Zinc (content of ore and concentrate) 
thousand metric tons_ _ 6,160 297 5 6,419 278 4 

METALS, SMELTER BASIS - 

Aluminum (primary only) __ _ _ _do_ _ __ 13,945 3,353 24 15,521 4,099 26 
Cadmium ___________ metric tons__ 16,725 1,052 6 17,687 1,686 10 
Cobalt _____________-~_ short tons_ _ 19,425 103 1 24,227 __ _— 
Copper smelter (primary and secondary)® 

thousand metric tons_ _ 8,092 987 12 8,258 1,060 13 
- Tron, pig. ~§ 2 Le 510,506 48,770 10 539,216 51,961 10 

Lead, smelter (primary and secondary)® 
thousand metric tons_ _ 5,267 1,018 19 5,319 979 18 

Magnesium (primary). ____________ 286 115 40 358 159 44 
Nickel? ___ 5 2 ee 704 33 5 756 45 6 
Selenium® ___________ kilograms_ _ 1,407,311 353,860 25 1,180,729 W NA 
Steel, raw_____~ ~~~ ________ 730,291 984,615 12 778,928 992.528 12 
Tellurium® __________ _ kilograms_ _ 93,616 WwW NA 92,175 WwW NA 
Tin. _____________~_ metric tons__ 211,756 1092 500 1 209,049 104 000 2 
Zinc (primary and secondary) 

thousand metric tons__ 6,201 305 5 6,448 331 5 

NONMETALS 

Asbestos________________do____ 4,276 70 2 4,338 57 1 
Barite ____-_____________-___~- 5,986 11754 13 6,313 11775 12 
-Boron minerals _______________ _ 2,446 1,303 53 2,541 1,367 54 
Bromine________ thousand pounds__ 788,863 11370,000 AT 855,730 11385000 45 
Cement, hydraulic. _~§_-§___________ 1,008,418 127] 347 7 1,058,721 1278 699 7 

ays: 
Bentonite? _~__§_=§§ §_ = 5,708 112 887 51 5,988 113,154 53 
Fuller’s earth? _ _~__§___________ 2,488 11) 912 77 2,526 111 899 75 
Kaolin? ~~ > 21,656 117 203 33 24,298 117,953 33 

See footnotes at end of table.
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Table 10.—Comparison of world and U.S. production of selected nonfuel mineral 
commodities —Continued | 

(Thousand short tons unless otherwise specified) 

See 
1983 1984” 

US. US. 

Mineral World US. pervent World US. percent 
produc. produc- produc- produc- 
tion? tion pole tion! tion ie 

tion tion —— eee 

NONMETALS —Continued 

Corundum _________-_ short tons__ 20,096 — __ 19,627 __ __ 
Diamond ______-_ _ thousand carats__ 55,819 a __ 63,830 __ —_ 
Diatomite__________~§___~_______ 1,668 619 37 1,664 627 38 
Feldspar________~_~___~_~_______ 4,082 710 17 4,011 710 18 
Fluorspar____~_~___~_~ ~~~ 4,738 61 1 5,070 72 1 
Graphite __________-_-_short tons__ 636,995 WwW NA 631,842 — OW NA 
Gypsum_____ ~~~ 86,374 12,884 15 90,302 14,319 16 
Iodine, crude _____ thousand pounds_ _ 27,649 WwW NA 27,255 WwW NA 
Lime_______~~_ 121,947 11 1244,902 12 124,796 11 1215956 13 
Magnesite___§ ______§_§_-__ 12,320 Ww NA 11,953 WwW NA 
Mica (including scrap and ground) 

thousand pounds_ _ 528,934 280,000 53 575,375 322,000 56 
Nitrogen, N content of ammonia ___ _ __ 85,414 11,297 13 90,176 18,309 15 
Peat _-________~2 Le 411,868 704 (4) 413,069 800 (*) 
Perlite. _._.9_-______~-~__________ 1,441 11474 33 - 1,449 11498 34 
Phosphate rock (gross weight) 

thousand metric tons__ 189,265 42,573 31 150,571 49,197 33 
Potash (K20 equivalent) ____ __do____ 27,426 1,429 5 ' 28,638 1,564 5 
Pumice®_____________________ 12,404 11449 4 13,365 11502 4 
Salt ---__________~_ ee 175,568 11 1234 605 20 185,132 11 1239255 21 
Sodium compounds, natural and manu- 

factured: 
Sodium carbonate_____________ 31,291 8,467 27 31,499 8,511 27 
Sodium sulfate_______________ 4,410 855 19 4,364 872 20 

Strontium® ___________short tons__ 150,942 __ _— 148,730 —_ — 
Sulfur, all forms 

thousand metric tons__ 50,315 9,290 18 51,884 10,652 21 
Talc and pyrophyllite.__-_§_~§_~§_§______ 7,800 1,066 14 7,967 1,170 15 
Vermiculite?__§ $$ =§ == = 493 282 57 550 315 57 eee 

PPreliminary. NA Notavailable. W Withheld toavoid disclosing company proprietary data. 
1For 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. 
2World total does not include an estimate for output in China. 
3US. 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 equivalent basis, but for some countries, available data are 
insufficient to permit this adjustment. 

“Less than 0.5%. 
‘Frimary and secondary blister and anode copper, including electrowon refined copper that is not included as blister or 

anode. 
SIncludes bullion. 
Refined nickel plus nickel content of ferronickel, and nickel oxide. 
SWorld total does not include estimates for output in the U.S.S.R. or China. 

. *Data from American Iron and Steel Institute. Excludes production of castings by companies that do not report steel 
ingot. 

ToTacludes tin content of alloys made directly from ore. 
1Quantity sold or used by producers. 
12Tncludes Puerto Rico.
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The Mineral Industry of | 

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

- Oo By James R. Boyle! and Ernest A. Mancini? 

The value of Alabama’s nonfuel mineral bama. | es | 
production in 1984 was $409.8 million, and Alabama led the Nation in the production 

established a new record high for value of of crushed marble; was second in bauxite; - 
nonfuel minerals in the State, at 13.4% over third in fire clay and kaolin; fourth in 

the previous high of 1983. Output of nearly bentonite, ferroalloys, and dimension mar- — 
all nonfuel minerals increased; phosphate ble; fifth in masonry cement, lime, and 
rock was one of the exceptions, with no recovered sulfur; and sixth in portland ce- 

recorded output in 1984. Cement, crushed ment. Alabama ranked 22d in the Nation in 

stone, lime, sand and gravel, and clays were value of nonfuel minerals produced. : 

the major commodities produced in Ala- : | 

Table 1.—Nonfuel mineral production in Alabama! | 

— ~~ 1988 1984. 
. Mineral Val . Val 

| | | Quantity (nousands) @Wantity @nousands) | eee OBS) CC«CMMOUAGE) 
Cement: . 

Masonry ________________--~ thousand short tons__ 210 $13,417 259 $17,247 
Portland .____________________i______do____ 3,279 150,255 3,656 167,191 

Clays?_________ do 1,863 20,758 1,906 30,500 
Gem stones... NA 1 NA 1 
Lime_____.___.._.________-_ thousand short tons. _ 981 41,149 1,163 50,560 
Sand and gravel: 

Construction ____.-______________-.___-do.___  °8,600 23.500 10,348 26,188 
. Stor ettial- - ---------------~----------do_ ~~ 418 3,256 442 3,600 

ne: 

Crushed____ ~~~ edo 20,558 95,874  °22,000 *98,500 
| Dimension ~~ _——_____________-__--.----do___- 7 2,661 8 2,674 

Combined value of bauxite, clays (bentonite), phosphate rock 
(1983), and salt ~-.. ~~ > 5 5 ee XX 10,956 XX 13,380 

Total ____________-_-----_--------____e XX *361,3827 XX 409,841 
ee OO OE 

“Estimated. ‘Revised. NANotavailable. XX Not applicable. . 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
7Excludes bentonite; value included with “Combined value” figure. 

31
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Table 2.—Value of nonfuel mineral production in Alabama, by county' | | 

| | (Thousands) : | : 

Minerals produced in 1983 County | _ 1982 1983 "Gn order of value 

Autauga meee eee ee ae ee eee eee eee WwW : tal (?) . 

Baldwin._____-___-.-_______~_~-----~ Ww WW Clays. 
Barbour__________-___-_-------~~~---- WwW - W ~~ Clays, bauxite. | 
Bibb_______ _-__ ~~~ ee Ww. W Clays. 
Blount ______.-------------------- . Ww. W _ Stone (dimension). 

. Calhoun ___.___-____-__-_-_-__-~--~-- WwW $5,310 Stone (crushed), clays. 
Chilton __ 2 -- --______~_ ~~ Ww 106 = Clays. 
Clarke. .______-_-_-___-_---------- WwW (7) . 
Coffee. .__.--------------------+--+- Ww (?) 
Colbert __-___.-_-_______-~-___-------- $45 7,214 Stone (crushed). 
Coosa ___ 2 ee °) . Ww — Do. : 
Crenshaw —___~___---~-~~----------- 37, «+ 51 ~~ Sand and gravel (industrial). - 
Dale__________~-~_~-~~--------~-+-~-+- W - . . . 

. Dallas... -$_____...----__-_-------- 1,618 -" W Sand and gravel (industrial), clays. 
De Kalb. __ 7 5 ee . & 654 Stone (crushed). 
Elmore ______ ~~~ eee 2,156 398 Clays. 
Escambia______.______-----------~--  687T_—= (?) 
Etowah __________--~~_-~_~--------~-~ 270 - + W_ Stone (crushed). . 
Fayette ___..-_-____~-~------------ 190 (?) - 
Franklin _______._-_.__--_-~------ 1,092 W ___ Stone (dimension), stone (crushed). 
Geneva _________------------------ . WwW QA - 
Hale___-_____~-_-_~_--__~-------- Ww 7) | 
Henry. —____---~_~-----------~--+-+~-- Ww W Clays, bauxite. 
Jackson. ._____~_~~-_~____~-------- (°) -  W.... Stone (crushed). 
Jefferson _____________-__--~---+--~.- WwW WwW Cement, stone (crushed), clays. 
Lawrence_____ ~~ -_--__~----+--_----- &)- 701 Stone (crushed). | 
Lee __-__-___~ ~~~ eee - &- Ww _ Do > 
Limestone _______________------~---- WwW “W Phosphate rock. Do 
Lowndes ___________ 2 ~~~ Ww W Clays. 
Macon. _ 2 =. - 2 2 ee Le Ww - W. | Sand and gravel (industrial). . 
Madison ___.~________~~~-=---_---- W.  .. W_. Stone (crushed), clays. 
Marengo ____________~__---~___----~- Ww WwW Cement. 
Marion _____~____~-____-_~_~~~---__- 275 (?) — 
Marshall _________------_----------~ Ww W Stone (crushed), clays. 
Mobile _______________------------ 29,900 | Ww Cement, clays, sand and gravel industri 

Monroe _ ______~~-----------~---+-- (8) W Stone (crushed). 
Montgomery __._..__________~~~----- ws. (4) 
Morgan _____ ~~ ______~-..~—~-------~- ) W Stone (crushed). 
Randolph____________---_-_~-__--_- (5) 170 Do. , 
Russell __- _- _-§ __-____ ~~~ Ww W Clays. 
St. Clair._._§__--_____-____ ee W W Cement, stone (crushed), clays. . 
Shelby ____________-_____-_~_-~~_-- Ww 93,044 Lime, cement, stone.(crushed), clays. 
Sumter ~___ Le OW WwW Clays, stone (crushed). 
Talladega. ___$___.--__~_____-~___-~- () WwW Stone (crushed), stone (dimension). 
Tuscaloosa ___.... .-__--_-~--------- WwW W Sand and gravel (industrial). 
Walker. ~-_-_-_________-_ Ww. _ W Clays. 
Washington _____________~~-~-------~- WwW WwW Salt. 
Wileoox ______________ ee @) ?) 
Undistributed* _________.-____________ =:171,247 ~—s. 280,179 

. Sand and gravel (construction) ___________-_~ XX  °23,500 
Stone: : 

Crushed. __ .___.._...___________. °89,600 XX 
Dimension _________________--..-. 1 °2,094 XX 

Total. .________________...__~ * 5299,162 | 361,327 

°Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
~ XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 
*Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
“Crushed and dimension stone was produced; data not available by county. Total State values are shown separately 

under ne. 
“Includes gem stones and sand and gravel (construction, 1982) that cannot be assigned to specific counties and values 
indicated by symbol W. 

5Data do not add to total shown because of independent rounding.



Se THE MINERAL INDUSTRY OF ALABAMA 33 

oe _ Table 3.—Indicators of Alabama business activity | 

oo 1982" 1983 1984? 

Employment and labor force, annual average: , 
Population... thousands__ 3,941 3,961 3,990 
Total civilian labor force __._______________.________do____ 1,713 1,758 1,794 
Unemployment_______~___________-~__ i do____ 247 240 200 

Employment (nonagricultural): 
Mining total? ~-__~-~_-_~_~ ~~ dol 16.1 13.7 14.4 

Nonmetallic minerals except fuels? ____._._________do____ 2.2 2.1 NA 
Coal mining ___-________._~_____________do____ 11.7 9.7 10.0 
Oil and gas extraction? ______________________do____ 1.9 1.7 NA 

Manufacturing total _____._______.____________do____ 337.8 340.9 358.4 
Primary metal industries ___._..__.___.______do____ 29.6 24.8 26.4 
Ctone, clay, and glass products -o-- ee doe 8.6 8.7 8.8 
Chemicals and allied products__________________do____ | 13.1 11:8 11.9 
Petroleum and coal products?__________________do____ 1.4 1.4 NA 

Construction. _______~_~_._ ~~ LL do 56.8 59.8 64.5 
Transportation and public utilities __._____...____--do____ 71.1 69.7 92.1 
Wholesale and retail trade ______________________do____ 267.4 273.2 290.3 
Finance, insurance, real estate_ $$ _-§___.___________do____ 58.8 59.9 62.6 
Services____._____-___ ~~ doe 214.4 218.9 227.4 
Government and government enterprises ___ __________do____ 290.1 292.7 293.8 

—- Total _.__ 2 dol 1,312.5 1,328.8 1,383.5 
Personal income: ‘ 

Total _____-_____--_-~__~ ~~ millions__ $34,191 $36,436 $39,869 
Per capita —— 9 oo noo ann nnn nn nnn sng nnn nana $8,675 $9,200 $9,992 

Hours and earnings: . : 
Total average weekly hours, production workers. _____§___.~§_-______ 38.5 40.7 41.0 

Mining ___________________ 1 LL 38.8 41.4 42.6 
Total average hourly average earnings, production workers __________ $7.33 $7.58 $7.97 : 
i oo $11.85 $12.50 . $13.18 

Earnings by industry: ; . ; 

Farm income —__— ~~ _________________________~ millions. _ $579 $496 $706 
Nonfarm________ LL doe $23,305 $25,095 $27,529 ' 

Mining total ___-____.______-_-----_-_----_.__do____ $508 $435 . $492 
Nonmetallic minerals except fuels _____._.______._do____ $46 $46 $54 
Coal mining _____~_~._i----__-_--~-_-~_-~-~-do____ $407, Ww we 

' Oil and gas extraction ____~.____-_______2____do____ $60° $48 $55 
Manufacturing total _.______..._.______.___.___do____ $6,408 $6,884 $7,707 

Primary metal industries _._.§_§_.§_§_._____________do____ $842 $730 $820 
Stone, clay, and glass products eee ee dO $178 $192 $205 

. Chemicals and allied products. __ $$$ ____._______do____ - ° $362 $348 $3879 
Petroleum and coal products _______~___________do____ $46 $50 $55 

Construction. —~_________.. ~~~ ~__2_______ do $1,188 $1,265 $1,371 
Transportation and public utilities ~~ _-____.________do____' $1,892 $2,036 $2,171 
Wholesale and retail trade _____-_______-___-_-~-do____ _ $3,501 $3,762 $4,197 
Finance, insurance, real estate____________________do____ $1,035 $1,180 $1,315 
Services. ______~._-_____~ = doe $3,563 $3,951 $4,353 
Government and government enterprises _____.._.______do____ $5,116 $5,477 $5,806 

Construction activity: 
Number of private and public residential units authorized_____ ______ 9,011 17,732 14,736 
Value of nonresidential construction ______~.___._____-~— millions__ $393.2 $539.6 $738.4 
Value of State road contract awards ___________________do____ $211.8 $232.0 $290.7 
Shipments of portland and masonry cement to and within the State 

thousand short tons__ 994 1,173 1,298 
_ Nonfuel mineral production value: 

Total crude mineral value _______________=_____~_~_ millions_ _ $299.2 $361.3 $409.8 
Value per capita ______9_ LLL $76 $92 $103 

PPreliminary. “Revised. NANotavailable. W Withheld to avoid disclosing company proprietary data. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
*Bureau of Economi¢ Analysis, Regional Economic Measurement Division, U:S. Department of Commerce. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines.
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Figure 1.—Value of cement and total value of nonfuel mineral production in Alabama.
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Trends and Developments.—A moderate announced for 1983. 
| economic recovery, which started late in To assist in economic development, the 

1983, continued through 1984, impacting State historically has encouraged foreign 
positively on the nonfuels minerals sector. investment. In 1971, 6 foreign-based firms 
Construction activities increased resulting were in operation, but by 1984, more than 
in a mining employment increase and a_ 170 were present with a total investment of 
reduced unemployment rate, the lowest over $2 billion. Countries involved in the 

since 1981. The key to sustained activity nonfuel mineral or related fields were the 
will be in highway repair and surfacing and United Kingdom (cement, lime, industrial 
nonresidential construction. The State gases, and chemicals), the Federal Republic 
Highway Department plans to spend $1.6 of Germany (cement, ferroalloys, and chem- 
billion in roadbuilding over the next 5 _icals), France (cement and precious metals), 
years. At yearend, Alabama’s unemploy- Japan (steel and aluminum fabrication), 
ment rate was 11.6%, down from 12.8% at Switzerland (chemicals), the Netherlands 

yearend 1983. (chemicals), Mexico (ferroalloys), and Aus- 
Alabama’s economic recovery has been _ tria (chemicals). 

less spectacular than that of other South- The Alabama State Docks at the Port of 
_ eastern States because of the State’s closer Mobile handled over 24 million short tons of 

link to heavy industries, which are suscepti- material during fiscal year 1984, an in- 
ble to import competition. The State’s un- crease of nearly 500,000 tons over that of 
employment rate, even after 2 years of fiscal year 1983. Increases in activity were 
decline, remained well above the national mainly at the coal export plant and the bulk 
rate of 7.1%. The uncertainties in the steel materials handling plant. The coal export 
and aluminum industries held economic plant, although exporting 8.9 million tons of 
conditions depressed to some degree. Ala-_ coal, fell short of projected figures. Recent 
bama’s overall economy is more sensitive to expansions raised the throughput capacity 
the negative effects of the dollar’s high to 23 million tons annually. Expansions of 
value, resulting in slower growth, which the bulk materials handling plant included 
directly affected the mineral industry. The anew rail car dump, dock, reworked storage 
primary metals industry had an increase in pad, and a new conveyor system. The major 
employment but the number of jobs remain- commodity handled was iron ore with over 2 
ed well below the 1979 peak year.* The million tons handled. Other bulk raw min- 
value of public works construction permits erals included manganese (36,143 tons), 
for treatment plants, bridges, and public ilmenite (85,522 tons), rutile (22,026 tons), 

buildings more than doubled in 1984, with and potash (207,034 tons). The port also 
much of the actual construction to begin in handled cement, gypsum, shell, stone, and 
1985. The increased activity in the nonfuel sand and gravel. New facilities for handling 
minerals industry was expected to carry potash were leased from the Aluminum Co. 
over to some extent through 1985. of America (Alcoa). The Dead Sea Works 

The Alabama Development Office (ADO), Ltd., Israel, invested $1.3 million in the 
in its 1984 report on new and expanding facilities to store potash destined for 
industries, announced 154 new operations Mississippi Chemical Corp.’s plant in Pasca- 
and expansions totaling $259.1 million in goula, MS. Plans call for up to 300,000 tons 
mineral-related fields as follows: bitumi- tobe imported yearly. 
nous coal mining, 2 expansions with a total The Tennessee-Tombigbee Waterway was 
investment of $370,000; oil and gas, 2 expan- basically completed with the tie-in of the 

sions with a total investment of $3.1 mil- Tennessee and Tombigbee Rivers in Decem- 

lion; mining and quarrying of nonmetallic _ ber. Barge traffic on the $2 billion waterway 
minerals, 1 new operation and 8 expansions was scheduled to begin in January 1985. 
with a total investment of $4.1 million; The Alabama State Docks spent over $230 
petroleum refining, 1 new operation and 13 million to upgrade and expand facilities to 
expansions with a total investment of $13.7 handle the expected increase of exports and 
million; stone, clay, glass, and concrete imports. Minerals and products expected to 
products, 3 new operations and 47 expan-_ be shipped through the waterway include 

| sions with a total investment of $59.1 mil- coal, metallic ores, nonmetallic ores, pri- 

lion; and primary metals, 2 new operations mary metals, fabricated metals, clays, ce- 
and 75 expansions with a total investment ment, and stone. Various mineral producers 
of $178.7 million. The number of expansions along the waterway were developing plans 
and total value were slightly higher than to utilize the waterway to reduce costs or
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develop new market areas. | some rhodium. | 
The Department of Industrial Relations Sunbelt Chemicals Inc., Atmore, a manu- 

reported that coal production for fiscal year facturer of agricultural and industrial sul- 
1984 increased nearly 15% to over 26 mil- fur, announced plans to produce liquid sul- 
lion tons. Of the operations, 20 were under- fur for the pulp and paper industry. The 
ground and 154 were surface mines; 5 pro- $500,000 expansion was scheduled for com- 7 
duced over 1 million tons. Of the total pletion early in 1985. Triangle Energy and 
output, 2.7 million tons was used to produce Chemical Inc. announced plans to build a 
nearly 2 million tons of coke. Alabama coal plant in Troy for the production of emulsi- 

_-- miners signed a new agreement in August fied sulfur. The $600,000 project was sched- 
without a strike, the first time a strike did uled for completion late in the year. 
not occur in 18 years. Employment.—Alabama’s average unem- | 

The State’s primary metal industries, al- ployment rate for 1984 was 11.1%, down | 
though not operating near capacity, started from 13.7% in 1983. Total employment in 
recovery during 1984. United States Steel the State increased about 5% over that of 
Corp.’s Fairfield Works, closed since mid- 1983. Total mineral industry employment 
1982, started up early in the year to provide increased slightly; both mining and quarry- 
steel to its new seamless pipe plant. Other ing and coal mining shared in the increase. 

_ facilities, including its tin mill, returned to In mineral-related fields, employment in 
production during the year. LTV Corp., the stone, clay, and glass sectors increased 
after merging with Republic Steel Corp., along with that of the primary metals 
agreed to sell its Gulf States Steel Corp. sector. | , 
facility at Gadsden. The plant operated at Legislation and Government  Pro- 
reduced levels, and by yearend, had not grams.—The Geological Survey of Alabama 
been sold. SMI Steel Inc. converted the (GSA) continued comprehensive programs, 

_ Connors Steel Co. facilities to a minimill which included assessment of the mineral, 
and started operation early in the year. energy, and water resources of the State to 
Tuscaloosa Steel Corp. started construction determine their quality, character, and ca- 
of a $75 million minimill in Tuscaloosa. The pacity for development. GSA provided re- 
600,000-ton-per-year facility was scheduled source information and evaluations to other 
to be operational late in 1985. Alabama’s State agencies to assist with the acquisition 
aluminum facilities were adversely affected of baseline data upon which sound regulato- 
by depressed markets and high energy ry decisions could be made. GSA maintain- 
costs. Reynolds Metals Co., Listerhill, eda geochemistry laboratory, a comprehen- 
reopened two potlines during the year after sive earth-science library, a well-cuttings | 7 
being inactive during 1983; closure of one and core sample library, and a geocarto- 
potline was announced late in the year. graphic division, which in 1984 published 50 
Revere Copper & Brass Inc., Scottsboro, reports. 
remained closed during the year. Revere Water resource investigations were con- 
sold its aluminum sheet rolling mill late in tinued on watersheds in the Warrior Coal 
the year to Noranda Inc. as part of Revere’s Field, the aquifers of southeast Alabama, 

reorganization process. The mill produces’ saltwater encroachment in coastal Ala- 
about 75,000 tons of sheet per year, mainly bama, and the influence of coalbed methane 

for the construction industry. Depressed development on ground water supplies. Co- 
markets and high levels of imports also operative studies were conducted with the 
impacted on the State’s foundry and ferroal- Tennessee Valley Authority (TVA) and the 
loy industries. Autlan Manganese Corp., U.S. Geological Survey (USGS). Mineral 
Mobile, permanently shut down its silico- resource studies were completed on the 
manganese plant because of the depressed gibbsite and limestone resources of the 
steel industry and imports. State. A report on mica was completed as an 

Texasgulf Minerals & Metals Inc. started initial report in the mineral atlas series. 
operations in September at its $5 million Two reports of the mineral and energy 
plasma smelting facility in Anniston. The resources of the State were published in the 
plant recovers platinum-group metals from special map series, and fieldwork was begun 
automotive exhaust emission catalytic con- on studies of carbonate rocks and cobalt- 
verters. The plant is expected to process 7 bearing manganese. Energy resource 
million pounds of catalysts annually, pro- studies included collection of samples of 
ducing about 500,000 troy ounces of plati- various coalbeds, an inventory of the State’s 
num, 15,000 troy ounces of palladium, and underground coal mines, and a compilation
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of all available data on Alabama’s lignite. sign for coal mine roof control, flotation 
Environmental research included the col- studies of various minerals, and a study of 

| lection of baseline data for utilization in the Alabama tin belt. Publications during 
mineral and energy resource investigations. the year included a bibliography on surface 

_ GSA continued progress on its new State mine blasting and an investigation of the 
geologic map by revising and upgrading effects of surface blasting on underground 
existing maps. Work in the Appalachian mine roof stability. oe 
Plateaus and Interior Low Plateaus was USGS continued its cooperative agree- 
completed and was initiated for the Coastal ment with GSA in regard to water resource 
Plain and Piedmont provinces. investigations. In the State, USGS contin- 

The responsibility of the State Lands ued to work on manganese resources, stud- 
| Division of the Department of Conservation ies of the origins of natural gas, petrology 

and Natural Resources is to manage State- and reservoir characteristics of deeply bur- 
owned lands that are not being used for ied clastic rocks, geology of bitumen depos- 
specific purposes. The division has six non- its, and gulf coast lignite. USGS published 
fuel mineral leases in State rivers and Professional Paper 1300, “Wilderness Min- 
Mobile Bay. Royalty rates ranged from 22 to eral Potential.”’ Included in the report were 
26 cents per cubic yard of sand and gravel; three areas in the State: Adams Gap and 
royalty rates for oyster shell were 30 cents Shinbone Creek Roadless Areas; Big Sandy, | 
per cubic yard. In fiscal year 1984, royal- West Elliotts Creek, and Reed Brake Road- 

. ty payments for sand and gravel were less Areas; and Sipsey Wilderness and Addi- 
$200,000, up from $125,000 in 1983; oyster tions These studies were prepared in coop- 
shell royalties were nearly $40,000. In Au-_ eration with the U.S. Bureau of Mines. 
gust, State representatives received 58 bids In fiscal year 1984, the U.S. Bureau of 

| for oil and gas leases to State-owned Mines had several contracts in the State. 
submerged lands in Mobile Bay, Mississippi Wyle Laboratories and Aaberg & Associ- 
Sound, and the Gulf of Mexico. The 18 high ates, Huntsville, were recipients of nine 

| bids accepted netted the State nearly $350 contracts totaling over $600,000. Research 
million. 7 activities centered on noise control, ma- | 

TVA’s ammonia-from-coal facility at chine redesign concepts, and coal interface 
Muscle Shoals successfully completed arun detector investigations. The GSA had a 

: on coal liquefaction residue. About 4,000 small contract to assess the cobalt-bearing 
tons of residue produced at Baytown, TX, manganese deposits in the Alabama Pied- 
was used to demonstrate production of syn- mont. | 
thesis gas. TVA’s operations were to demon- The U.S. Bureau of Mines Tuscaloosa 
strate that the carbon in the residue could Research Center conducted several mineral- 

be converted to usable gaseous products. related projects in Alabama. Among them 
The Mineral Resource Institute of the were (1) recycling of zircon from investment 

University of Alabama at Tuscaloosa receiv- casting molds, (2) development of chemical 
ed funding from the U.S. Bureau of Mines binders to increase mine roof stability, (3) 
during fiscal year 1984 to encourage the dewatering of coal-clay wastes, and (4) basic 
training of mining engineers and other clay testing in cooperation with various 
scientists involved in  mineral-related State agencies. Report of Investigation (RI 
studies and to continue the research in 8910, ‘“Centrifugally Cast Glass-Ceramic 
mineral exploration, mining, processing, Pipe From Mining and Processing Wastes,” 
utilization, and conservation. Primary em- was the result of research at Tuscaloosa. 

phases were on energy-related projects, but Other selected publications pertinent to the 
nonfuel research was also conducted on State included RI 8868, “In-Line Aeration 
metallic and nonmetallic mineral resources. and Treatment of Acid Mine Drainage,” 
Ongoing work included oil shale character- and Information Circular 8992, “Use of 
ization and beneficiation, study of crib de- Steel Sets in Underground Coal.” 

REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS metals and automotive output had a posi- 

Nonmetals accounted for the bulk of the See fect on other nonfuel minerals in the 
value of Alabama’s total nonfuel mineral Abrasives (Manufactured).—Artificial 

production. Construction minerals output abrasives were manufactured by one com- 
increased primarily because of increased pany in Madison County. Abrasive-grade, 
construction activity. Increase in primary high-purity fused aluminum oxide and alu-
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minum zirconium oxide were produced by costs by 40% with payback anticipated on 
Norton Co. in Huntsville. | the $18 million project in less than 2 years. : 
Cement.—Cement accounted for over one- The Monroeville quarry would be maintain- 

| third of the value of nonmetallic minerals ed on a standby basis. | 
| produced in Alabama, with both masonry Lehigh Portland Cement Co., Leeds, — 

and portland cements being produced. N a- underwent considerable modification and . 
pony, See ranked fifth and Sent in renovation work over the last 2 years at a : 
the production of masonry and port cost of $15 million. Modifications increased. of bth ps of cement increase, "ick_ un gaat om 10 to 2.000 ton per ter , . igh is presently buying a portion 

_ Portland production reaching its highest of ‘te clay requirements with plane tode 
level in over 10 years. Unit prices of port- velop its own clay pit within the next 2 
land cement decreased while that of mason- years. Improvements in 1984 included a : 

"portland a eorment was produced at six Hon ering mull and clay handling facil : : | ties on the quarry floor to mix clay wi _ plants in Alabama, two in Jefferson County stone. 4 oo y 
| and one each in Marengo, Mobile, St. Clair, | Blue Circle Inc., Roberta, was utilizing 

re shen Seats eave Plants ae the petroleum coke from the Chicago area to 
OP mane CLS LO. use od supplement fuel needs. The coke was mixed 

te We Process. The six companies operated at a rate of 45% to 55% coal in Blue Circle's 
Re f 18.800 to a Seven | y ie its er oduoed kilns. Fuel costs were reportedly reduced | - sone coca wih Ca Lie Ne about 15 to. 20 conls per milion Beish Por 4 . _ thermal units. | _ 

that produced masonry cement exclusively, _ National Cement Co. Inc., Ragland, an- 
The record high output was achieved de- nounced D * million expansion program 

spite a month-long strike and lengthy main- rela Corp. of Finland acquired Southern - tenance shutdowns at some plants. Of the Read te r Alab ; : rest producer 
six companies operating, four are owned by f acy d mixed a ete. Souther rl f r a 
foreign companies. Major end uses for port- oI vats x “Bir ne wh; cre fo u Mobil three 
land cement were concrete products, ready- Pp "3 aldv . . Cow twee ‘sto in NO re ree . | 

| mixed concrete, building materials, and Cs al and un : ? a s vel cmere tie nin 
highway construction. Principal raw mate- Sel era, and a sand and gravel operation in 
rials used in making cement included ce- ma. Bn 
ment rock, chalk, clays, gypsum, iron ore, ee 

a aeons sand, and shale; coal was also Table 4.—Alabama: Masonry cement 
used as a fuel. . salient statistics . : 

a Ideal Basic Industries Inc. curtailed kiln (Short tons unless otherwise specified) 
operations at its plant in Theodore tocom- WW esesesssss—“‘CSC‘C;C 
plete an $18 million program to improve __F—i‘i 198 
efficiency. The shutdown was expected to Number of active plants _ 5 1 
last until mid-1985 with deliveries being Production ———— = ——~~ 205,121 236,274 
made from inventories and purchased sup- Guantity mmills: 210,394. 258,831 
plies. Since its opening in 1982, the plant, alue __________ $18,416,694. $17,247,161 
with the exception of a brief period in 1984, Stocksatmills, Dec 31-- 27,692, (29,841 
has operated at only 60% of its 1.5-million- 
ton-per-year capacity. High moisture con- 
tent in the limestone from Ideal’s quarry Table 5.— Alabama: Portland cement 
near Monroeville was cited as the major salient statistics . 
reason for low production. Modifications (Short tons unless otherwise specified) 
included a second raw mill system, changes 79g 
in rotary drying, and the addition of a]®=_—— ——————_________“"__ | 

i Number of active plants _ 6 6 Sect ee eral ras een Nemes sasadl gar men m 5 
ini i i i tity. ._______ 3,279,393 3,656,445 Corina crating, Teagan ee AE 

stone would allow Ideal to increase capacity ©§=_ _——————— 
to 1.6 million tons per year and reduce fuel
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Clays—The State’s clay industry pro- Co. mined bentonite at its operation in 
duced common clay, fire clay, bentonite, Lowndes County for use in drilling muds 

and kaolin. Output and value of total clays and the foundry industry; production in- | 
increased and paralleled the rise in econom- creased. The company operated three pits : 
ic activity in the State and region. Alabama _ where the material was dried, crushed, and 

. ranked third nationally in the production of shipped to markets nationwide. Of the two | 
, fire clay and kaolin, and fourth in benton-__ kilns in operation, one was gas fired and the 

ite. Clays ranked fourth in mineral value other was converted to coal and/or wood. 
in Alabama in 1984 as 22 companies mined ~ Kaolin was mined by 3 companies at 10 
clay at 38 pitsin 18 counties. pits in Barbour and Henry Counties. Pro- 
Common clay was mined by 14 companies duction and value increased significantly. - 

at 21 pits in 13 counties. Leading counties Major uses were in firebrick and other 
| were Jefferson, Russell, and Sumter. Pro- refractories. Kaolin occurs in association 

duction and value decreased; major uses with bauxite, which was also used for re- 

were brick, cement, and concrete block. fractory purposes. Mining companies con- | 
Henry Brick Co., Selma, was in the third tinued to operate at reduced levels during 

phase of its modernization program with a_ theyear. | | os | _ 

clay preparation project. The company con- Fluorspar.—International Minerals & | 
tracted with Agemac to build a $1 million Chemical Corp. operated a fluosilicic acid 
clay preparation facility for raw material plant at Florence. 3M Corp.'s Specialty 

| | storage and preparation equipment. The Chemicals Div. operated a plant at Decatur, 
first two phases of modernization were con- brought on-stream in 1983, to manufacture 

| _version of the two plants from gas to wood chemical-resistant products for the rubber 
| chips as fuel; the third phase, the prepara- industry. The company manufactured a 

| tion project, was scheduled for completion fluoroelastomer used in nonmetallic duct- 
: early in 1985. | - ing-system expansion joints for pollution 

_ N.K. Industries Inc. announced the open- control and a general purpose gumstock - | 
~ ing of a $600,000 crushing and grinding. without curatives. | . 

, ‘plant’ at Phenix City. The facility will Lime.—Alabama ranked fifth nationally 
custom grind chromite and manganesé ores in the production of lime, which was the 
for the brick industry. Five companies third leading. commodity, valuewise, pro- 
announced expansions through ADO total- duced in the State in 1984. Production 
ing nearly $3 million. Two of the companies increased and exceeded 1 million short tons. | 
were producers of refractory clay. for the first time since 1981. Lime was 

| Vulcan Materials Co.’s Parkwood light- produced by four companies in five plants in’ 
weight aggregate plant operated at about Shelby County. Both quicklime and hydrat- | 

| , 50% capacity, closing late in 1984 with ed lime output increased with unit values 
scheduled reopening in April 1985. Com- also increasing. Production increased as | 
peting lightweight aggregate plants in Ala- demand in the steel and paper industries 
bama, Georgia, Mississippi, and Tennessee and for use in sewage and industrial waste 
have restricted Vulcan’s market area. treatment increased. One of Allied’s two. 

Fire clay was mined by four companies at plants, closed during 1983, reopened in mid- 
six pits in Calhoun, St. Clair, and Shelby 1984 to meet demand. The Longview plant 
Counties. Production increased slightly of S. I. Lime Co. was the eighth leading 
while value decreased. American Colloid plant in total output in 1984. 

Table 6.—Alabama: Lime sold or used by producers, by use 

1983 1984 

Use Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 

Paper and pulp____-.________________-_--- 218,457 $9,402 371,450 $15,987 
Water purification ______________________ 208,808 7,699 176,742 7,599 
Sewage treatment____________________--~- 53,114 2,679 77,078 3,954 
Road and soil stabilization_____._____-_--_-- 27,884 1,162 25,239 1,071 
Sugar refining _____.__________________- W WwW 10,851 642 
Other!_____________________________- ™473,192 20,207 501,956 21,357 

Total_._______________________---- 981,455 41,149 1,163,316 50,560 

TRevised. W Withheld to avoid disclosing company proprietary data. 
1Includes acid water neutralization, agriculture, alkalies (1984), animal and human food, aluminum and bauxite, basic 

oxygen steel, coke and gas (1983), copper ore concentration (1983), electric steel, fertilizer (1984), finishing lime (1984), 
magnesia from seawater or brine, mason’s lime, open-hearth steel (1984), other ore concentration (1983), other chemical 
and industrial uses, other construction lime (1984), petroleum refining, rubber (1984), sulfur removal from stack gases, 
tanning, and use indicated by symbol W.
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_ Mullite (Synthetic).—Synthetic mullite products, chlorine, sodium hydroxide, and a | 
was produced by Harbison-Walker Refracto- sodium chlorate, at the facility. Production , 
ries Co. Inc. at Eufaula. The output, a high- and value of salt increased with a slight | 
temperature sintered variety, was used pri-. increase in unit value. The salt was used in: 
marily for the manufacture of refractories, chemical manufacture, chiefly caustic soda, 
with demand increasing as the operation chlorinated organics, and sodium chlorate 
level of the steel industry increased. Pro- and hypochlorite. Olin announced it would 
duction and value were estimated to have convert to membrane cells using technology 
increased with unit value also increasing. licensed from Kanegafuchi Chemical Indus- 
Synthetic mullite is a product of sintering a try of Japan. A portion of the solid salt 

_ mixture of aluminous and siliceous materi- produced was shipped to Olin’s chloralkali | - 
al.. | Be | _.- plant in Augusta, GA. - oo, - oe 

Nitrogen.—TVA, Muscle Shoals, and . Sand and Gravel.—Alabama produced | 
U.S.S. Agri-Chemicals Inc., Cherokee, pro- both construction and industrial sand and 
duced anhydrous: ammonia. TVA’s plant gravel in 1984. Production was from 72 | 

_ had an annual capacity of 74,000 short tons,: companies producing from 86 operations in 
' while U.S.S. Agri-Chemicals had'a capacity 32 counties. Total output increased over _ 

of 175,000 short tons. The Alabama Directo-. that of 1983, but it was still below the record | 
ry of. Mining and Manufacturers also listed high output during the late1970’s.  —— . | 
Estech Corp. in Dothan and Hercules Inc. in Both construction and industrial sand- | | 
Bessemer as having anhydrous ammonia in and gravel were shipped into Georgia, main- . | 
its product line. | as . . ly the Atlanta area. Eight sand and five 

~ Perlite (Expanded).—Two plants, W. R. gravel. operations have met. the Georgia . 
Grace & Co., Birmingham, and National Department of Transportation (DOT) re —s. / 
Gypsum Co., Mobile, expanded perlite from quirements for use of materials in DOT 4 
ore shipped in from. the Western United projects: The majority of these approved | 

_ States. Production and value decreased 29% operations areinthe Montgomery area. _—/ 
and 20%, respectively. The expanded_per- Construction.—Construction sand and od 
lite was used for formed products, horticul- gravel production is surveyed by the US. | 
ture purposes, and concrete aggregate. Bureau of Mines for even-numbered years : 
Salt.—Alabama ranked 10th nationally only; therefore, this chapter contains only __ 4 

in the production of salt. Olin Corp., in estimates for 1988. Data for odd-numbered : 
Washington County, produced salt from years are based on annual company esti- ; 
brine wells by solution mining a near- mates made before yearend. . , Og 
surface salt dome. Olin produces three basic : 7 oo | 

oo Table 7.—Alabama: Construction sand and gravel sold or used in 1984, | 
| | _ by major use category - 

: tity 
Ue Grourant Value, Value 

Plastor anfgutite sands 22222222222222222222222T (itl | 
Concrete products _____._________-__----~~---~~--_--___- 232 697 3.01 
Asphaltic concrete________________-_ 585 1,279 2.19 
Road base and coverings ~~. _-____-__~__~____- 1,558 3,559 2.29 
Fill _----___-_-- ee 227 267 1.18 
Snow and ice control_ ________.______.~-~ ~~ ee WwW Ww . 8.70 
Other? _______ 3,301 8024 $243 

Total or average ________________-_------------------- 210,348 26,188 258 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Includes roofing granules, other unspecified uses, and uses indicated by symbol W. 
*Data do not add to total shown because of independent rounding. .
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| oo Construction sand and gravel was the crushed marble. Crushed stone was used 
| fifth leading commodity in value among the primarily in cement manufacture, in con- _ 

. nonfuel minerals produced in Alabama. The crete, and as a road base. Leading producing _ 
increase in 1984 was basically due toasurge counties in 1983 were Shelby, Jefferson, and. 
in construction activities, mainly highway Colbert: The Alabama Department of Indus- 
work; residential construction decreased in trial Relations estimates that in fiscal year 

7 the last 6 months of the year. Many sand ending September 30, 1984, about 28.7 mil- 
and gravel facilities operated intermittently lion short tons of crushed stone was pro- 
during the year, depending on proximity duced; nine quarries produced in excess of 1 

| and extent of area construction activities. Million tons. Most companies increased out- 
: Most operations were relatively small with Put because of increased construction activi- 

— no individual pit producing more than 1.5 ties; several remained closed or operated _ 
| 7 million short tons. Construction sand and: intermittently because construction activi- — 

gravel was produced at 83 operations in 31 _ ties were out of their marketing areas. Ideal 
a counties. Leading counties were Montgom- Put its Perdue Hill quarry on standby 

. ery, Mobile, Elmore, and Macon. The major because of high moisture content and plans 
| portion of sarid and gravel was shipped by ‘© import stone from the Dominican Repub- 

truck, with lesser amounts transported by lic for use in its. cement plant at Theodore. 

rail and water. The top 20 companies, with Vulcan, the major crushed stone producer _ 
| _ 29 operations, produced 75% of the con- ™ the State with 12 operations, purchased 

| ‘struction sand and gravel. Three sand and | vitae cement worp.s a eon Cot Bien 

ae eae ADO totaloee $900,008. no can plans to develop another quarry in the 7 plans through AD ling $300,000. an Pe qh ne 
_ Industrial.—Five companies produced in- {nildersburg area. Southern Stone Co. Inc, 

: dustrial sand and gravel with output in- increased output because of increased de- 
a | creasing. Industrial sand and gravel We mand for construction and highway work. — 

used primarily by foundries for molds and Southern began importing aggregates from | cores. Production for use at silicon alloy — Mexico and the Cavibbesn i to expand 

plants increased as Ohio Ferro-Alloy 8 Corp. its product line to include high-quality lime 
_ started up its third furnace late in the year. aggregates. er : 

are nT sand and a ave rn oqucers The conversion of the domestic paper 
Sean AN cual oul- industry to alkaline sizing impacted favora- 

| put under 200,000 short tons per year. bly on the marble industry in Sylacauga. 
Slag—Iron and Steel.—Alabama was 1 of Georgia Marble Co. has ultrafine grind-— 

22 States that reported processing and uti- ing facilities at Tate, GA, for use in the 
lization of iron and steel slag. Jim Walter paper industry. Moretti-Harrah Marble Co. 
Resources Inc., Birmingham, and. Vulcan, completed a $7 million fine and ultrafine 

| | Fairfield and Gadsden, air-cooled blast fur- grinding facility during the year to meet the 
nace slag, which is typically used as road needs of the paper industry. The company | 
base, railroad ballast, and asphaltic con- initiated a major drilling program to delin- 
crete aggregate. Vulcan sold steel slag for ate reserves for the next 20 years. Al- 

- similar uses. Total output and value in- though dimension marble was also produc- 
creased 14.6% and 17.9%, respectively, over ed, 85% of its output was from the calcium 
that of 1983. Output of iron slag decreased carbonate operations. Thompson-Weinman 

| while that of steel slag increased, with unit (Co, completed its ultrafine grinding facility 
values of both increasing. early in the year and produced material for 

Stone.—Stone production is surveyed by the paper industry. With expansions at 
the U.S. Bureau of Mines for odd-numbered several facilities, the market for ultrafine 
years only; therefore, this chapter contains material was becoming very competitive. 
only estimates for 1984. Data for even- ADO reported four other expansions at 

numbered years are based on annual com- crushed stone operations totaling over $1 
pany estimates made before yearend. million. 

Crushed.—Crushed stone ranked second Dimension.—Production of dimension 
in mineral value in Alabama with output stone increased slightly with value remain- 
estimated to have increased over that of ing at about the same level as that of 1983. 
1983. Kinds of stone mined included lime- Alabama ranked fourth nationally in out- 
stone, dolomite, marble, and granite. Ala- put of dimension marble. Marble was quar- 
bama led the Nation in 1983 in output of ried in Talladega County, limestone was
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mined from an underground operation in the others. | a . 
Franklin County, and sandstone was quar- Aluminum.—Alabama was 1 of 17 States 
ried in Blount County. Moretti-Harrah, with primary aluminum production facili- 
Sylacauga, was modernizing its dimension ties. Two companies, Revere in Scottsboro | 
marble plant, mainly through automation and Reynolds in Sheffield, have facilities for 
and more modern equipment. Scheduled to producing aluminum. Reynolds operated at 
go on-stream late in December, the plant a reduced level while Revere was shut down 
will produce small items such as floor tile; for the second straight year. Both facilities 
jarge monumental finishing will eens were considered high unit cost operations 
to be done by other companies. Alabama because of power costs. Reynolds restarted 
Limestone Inc., Franklin County, was one of one potline early in the year and a second in 
the ee producers of dimension limestone in March, resulting in an operating rate of 
the Nation. _ | about 40%. Discounted electric rates, in- 

Sulfur (Recovered).—Alabama ranked creased demand, and decreased inventories 
_ fifth nationally in output of recovered sul- prompted the decision. Late in the year, 

fur. Two companies recovered sulfur from Reynolds announced one potline would be 

cad Wasingon Couto eats coat gto cul 2 185 Reynold exnpet ungt ntles. com- shutdown of its aging wire, rod, and bar 
panies recovered sulfur from petroleum re- operations in March, and announced com- 

fineries in Mobile and Tuscaloosa Counties. pletion of the $14 million modernization 
oe Be Haunt Oil Con sae (oqroeum and renovation of its five-stand cold-rolling 

» and Union - SOL UY metric mill. Reynolds’ Southern Reclamation Co. _ 
tons valued at $34.5 million, a decrease of started construction of a $10 million, 50,000- 
about 5% in quantity and value from that of ton-per-year secondary aluminum smelting | 
1988, the second straight year of decreased and refining plant. The construction, which _. 
output. Construction started on a $12 mil- includes renovation and installation of new , 
on a tr cc anon plant hed ee ngton equipment at the old Union Carbide facility, | 

th y wi The Coillet Oil Ve : or Co’ was scheduled for completion in 1985. Re- 
in the year. The Coillet enture 0-8 vere, closed since 1982, sold its rolling mill 
facility in Copeland will be operated by at Scottsboro to Noranda as part of Revere’s 

ining the cryogenic process, will have a YooTeanization process. Revere, which filed . ? ous or protection from its creditors under 
capacity of 114 tons per day of cuifur. Co, chapter 11 of the Bankruptcy Code, indi. | —Cyprus In , . , : 
ground tale from out of State at its plant § January 1986, Nereode was evened ta 
od over that of 1988. The product was used Ship ingots from ite smelter in New Madrid, wa ; : ; e 75, n-per-year rolling mill. 
Oe FT eaber: Cosmetics, paint, plastic, a+ midyear, Revere announced that. the 
 , “. | bankruptcy court approved settlement of 

& Co jefferson Const eilimed wenn suits with TVA and Alcoa. Under the settle- 
me - , ~ ments, TVA will be allowed claims of $32.2 

lite at its plant in Irondale from crude ore million for power contracts, and Alcoa, $20 
shipped ato Mabama. Primary all Were million for alumina contracts. in concre gregate, block, loose fill insu- ‘acted 
lation, and os a sand conditioner. Produc- Ford Motor Co. Sheffield, ress a ti ? d value j ased that of 1983 offer to sell its idle aluminum casting plant 
ON BNE NBA MCT CASES ower tnaw ori’. to Accurate Die-Casting Co. of Cleveland, 

METALS OH. The plant was closed in 1983 because of 
high operating costs. 

Primary metal production was one of the Kaiser Aluminum & Chemical Corp. 
most important industries in the State. reopened its wire and cable plant in Bay 
Most of the State’s adverse economic condi- Minette after a 90-day shutdown because of 
tions can be traced to a downward trend in wage renegotiations. A negotiated settle- 
the metals industry, which started in 1979 ment guarantees the plant will remain open 
and continued into 1984. The national reces- for at least 2 years. The agreement called 
sion and imports contributed to the decline for a reduction in wages and benefits. Alcoa 
in activities in the metals industry. The permanently closed its alumina facility at 

ferroalioys, steel, and various foundries, millon crite lone Ts ee ae ine Sa erroalloys, , and various foundries, on write-down. The plan n idle 
with aluminum being impacted more than _ since early 1982 owing to an oversupply of
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alumina and high operating costs at the companies in Cleburne County. Other coun- 
facility. . | ties reporting leasing were Clay, Randolph, 

_ Bauxite.—Alabama ranked second na- Talladega, and Tallapoosa, mostly in areas 
tionally in bauxite production. Four compa- of old abandoned base metal mines. Some 
nies mined bauxite in Barbour and Henry drilling has been done with no reported 
Counties for use in refractories and chemi- results. | 
cal manufacture. Production and value in- Iron and Steel.—Alabama was 1 of 12 — 
creased to some extent but still remained at States that produced pig iron; shipments 

| very low levels; unit prices increased. All more than doubled over that of 1983 along 
producers operated intermittently and at with an increase in unit values. Gulf States 
low levels of capacity during 1984. Dresser Steel, Gadsden, and US. Steel, Fairfield, 
Industries Inc., Eufaula, which completed were the major iron and steel companies. 
its ceramic proppant plant late in 1983, U.S. Steel started up its new 600,000-ton- 
produced proppants from bauxitic clays. per-year seamless pipe mill at Fairfield 
The proppants were used in the petroleum using blooms from Armco Inc.’s Ashland, _ 

- industry in oil well development. KY, plant. During the year, the mill was 

- Ferroalloys.—Alabama. ranked fourth shut down on two occasions owing to lack of 
nationally in shipments of ferroalloys, with orders; cited was the report that 70% of the 
output and value increasing 9.6% and seamless domestic market was supplied by 
23.2%, respectively. Although increasing, imports. U.S. Steel restarted its smaller No. 
output still was well below levels in the late 7 blast furnace and two basic oxygen fur- 
1970's. Products included ferrosilicon, silico- naces early in the year, down since mid- 

manganese, and silicon metal. During the 1982, to supply the new pipe mill. The 
| year, many of the ferroalloy plants remain- company’s tin mill, also closed since mid- 

ed closed or operated at reduced levels. 1982, was reopened in November. Reasons | 

Autlan, which ceased production in July cited were that Fairfield steelworks pro- 
1982, permanently closed its silicoman- duced more steel than it used and that the 
ganese plant in Mobile. Cited as primary tin mill had a double cold-rolled reduction 

- yeason for the shutdown was low-priced mill that gave it a wider product mix. The 
imports. The closure caused a permanent company announced late in the year that 
loss of about 20% of the Nation’s silicoman- the No. 8 blast furnace would be started up 

| ganese capacity. —_ | early in 1985, replacing the smaller No. 7 
Pickands Mather & Co. purchased In- blast furnace. The coke oven remained shut 

_terlake Inc.’s Globe Metallurgical Div. for down with plans to reopen in 1985. Con- | 
| $37 million. Globe operated a 22,000-ton- struction of a new $200 million continuous 

per-year silicon metal plant at Selma. Globe slab caster was expected to begin early in 
announced a $157,000 expansion project at 1985 with scheduled completion in 1986. 
its Selma facility. Ohio Ferro-Alloys closed During the last 10 years, U.S. Steel has 
its Philo, OH, plant to concentrate its ef- expended more than $1.3 billion to modern- 
forts on silicon metal production at its ize facilities at Fairfield. Recent additions 
Mount Meigs plant near Montgomery. The included the seamless pipe mill, a continu- 
Mount Meigs facility operated two furnaces ous bloom caster, a 5,000-ton-per-day blast 
utilizing gravel mined locally. Late in the furnace, and three Q-bops. With the addi- 
year, the company started up its third tion of the new continuous caster in 1986, 
furnace, mainly to meet the demand pre-_ the plant will be able to feed its flat-rolled 
viously supplied by the closed facility in finishing operations as well as its pipe 
Ohio. The company produced a chemical- making operations. Fairfield has a capacity 
grade silicon metal and a higher calcium- of 3 million tons per year, but this level of 
grade material for the aluminum industry. operations is not expected in the near fu- 
The Mount Meigs facility is the newest and ture. : 
reportedly the most efficient of the compa- LTV, which merged with Republic Steel 
ny’s plants. The shift away from ferroalloy early in the year, continued efforts to divest 
production was caused by low-priced im- itself of the Gadsden operations by Decem- 
ports from Brazil and the U.S.S.R. ber 1 as decreed by a Federal court. At 

Gold.—Developments in Alabama were midyear, the plant was operating its plate 
generally restricted to recreational gold and hot strip mills on alternate 2-week 
mining with some exploration by various schedules. LTV, unable to divest itself of the 
corporations. Several thousand acres have plant by the deadline, formed a new inde- 
been leased by individuals and mineral pendent company, Gulf States Steel, to run
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the operations. In addition, Oppenheimer & firms in the area. 7 
Co. was appointed trustee to handle the sale Ferrous Foundries.—Iron and steel found- 
of the facilities. A State legislative panel ries were a vital industry that affected 
was appointed to assist officials in findinga mineral producers in the State and region. 
new owner. Among interested parties was Most foundries, however, have been ad- 
the local United Steelworkers of America versely affected by poor economic condi- 
union, which hired a consultant to conduct tions. Raw materials utilized included 
a feasibility study to determine the possibil- scrap, clay, limestone, and sand, most of | 
ity of partial ownership. The Gadsden which came from sources in the region. The 
Works produced carbon and high-strength, Alabama Directory of Mining and Manu- 
low-alloy hot plate and sheet. The plant facturing listed 48 gray iron foundries, 27 
reportedly lost $46.6 million in 1983 and steel foundries, 8 steel investment found- 
$22.0 million in 1984; the last profitable ries, and 2 malleable iron foundries. Ala- 
year was 1981. Shipments increased from bama Ductile Iron Co. (ADICO), Brewton, 
674,000 tons in 1983 to 711,000 tons in 1984. and Wagner Casting Co., Decatur, IL, form- 

SMI announced a startup early in the ed a partnership to expand ADICO’s plant 
year of the former Connors Steel facility in capacity from 12,000 to 25,000 tons per year. 
Birmingham as a minimill. SMI will pro- The $3 million project was scheduled for 
duce about 250,000 tons per year of carbon completion late in 1984 and will produce 
steel. The melt shop started operations in ductile and gray iron castings. Citation 
March; the rolling mill started up in April. Carolina Corp., Birmingham, acquired 
The plant operated at two turns at yearend Simsco Inc., which has three ductile iron 

with plans to go to three turns in 1985.SMI foundries along with supporting facilities in 
concluded a $9 million long-term Industrial central Alabama. Citation is also the parent 

Development Revenue Bond agreement to company of Southern Ductile Casting Co. of 
modernize and upgrade facilities. Bessemer. ADO announced 18 other expan- 

Tuscaloosa Steel began construction of a Sion projects at foundries in Alabama in 
600,000-ton-per-year flat roll minimill in 1984. Total expenditures for the projects 
Tuscaloosa. The $75 million facility was . Was reportedly $15.5 million. 

scheduled for completion by early 1986. The _ Rutile (Synthetic).—Kerr-McGee Corp., 
facility will have the capability to produce Mobile, operated its synthetic rutile plant 
hot-rolled products of varying sizes, grades, With output shipped to Hamilton, MS, for 
and widths. A key element in the project Processing to titanium dioxide pigments. 
will be a 112-inch wide, coiled plate mil]. menite from Australia was used as feed 
High-quality semifinished slab will be im- material for the synthetic rutile plant; 

ported for use at the facility; reportedly, the @bout 85,000 short tons was imported 
slab is not available in the United States. through the Port of Mobile. The plant has a 

Mitsubishi International Corp., a subsid- °@Pacity of 110,000 tons per year. 
iary of Mitsubishi Corp. of Japan, planned 9 —__——__ 
to open a $5 million steel processing facility aL?” Mineral Officer, Bureau of Mines, Tuscaloosa, 
at Athens by yearend. The facility will *State geologist, Geological Survey of Alabama, Tusca- 

process about 80,000 tons of coiled steel per Federal Reserve Bank of Atlanta. Economic Review. 
year with about 20% going to Japanese Feb. 1985, pp. 58-68.
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Table 8.—Principal producers _ | | 
a a a 

_ . Commodity andcompany — Address Type of activity County 

Aluminum smelters: . 
_ Revere Copper & Brass Inc ____ Box 191 oe 7 Plant _-_____ Jackson. 

Rome, NY 13440 
Reynolds MetalsCo ________ Reynolds Metals Bldg. -~---do______ Colbert. 

, Richmond, VA 23218 
Bauxite: 

A. P. Green Refractories Co.,! Mexico, MO 65265_ ~_______ Mine and plant _ Barbour. 
- asubsidiary of United States oo 

ison-Walker Refractories Dale Rd. ----do____ _- Barbour and 
Co. Inc.,? a division of Route 1, Box 58 Henry. 
Dresser Industries Inc. Eufaula, AL 36027 

Mullite Co. of America_ ______ 901 East 8th Ave. Mine _______ Henry. 
King of Prussia, PA 19406 

Cement: . . 
Allied Products Co. ________ Box 36130 Plant _______ Jefferson. 

OO Birmingham, AL 35236 
Blue Circle Inc.4 ~.__§_-§_.____ 18th Floor, Daniel Bldg. ~—--do______ Shelby.  — 

Birmingham, AL 35 : 
Citadel Cement Corp_——_____ 2625 Cumberland Pkwy. NW. ~.~--do.____. Marengo. 

Atlanta, GA 30339 
Idea] Basic Industries Inc.* _ _ _ _ 950 17th St. Plants_______ Mobile. . 

Box 8789 
Denver, CO 80201 . . 

Lehigh Portland Cement Co ___— 800 2d Ave., South Plant _______ Jefferson. 
Leeds, AL 35094 

National Cement Co. Inc __ ~~~ Drawer A » ~~ ~~do- St. Clair. 
Ragland, AL 35131 si. 

Clays: 
ickerstaff Clay Products Co. Inc Box 517 - Mines _______ Jefferson and 

_ Bessemer, AL 35020 Russell. 
. . BlueCircleInc ___._~______ 18th Floor, Daniel Bldg. | Mine _______ Shelby. . 

Birmingham, AL 35 
Jenkins Brick Co________._ Box9l | . Mines _ ______ Chilton and 

Montgomery, AL‘ 37101 - Elmore. 
Tombigbee Lightweight Agere Box V. Mine ______ _ Sumter. 
gate Corp., a division of Breeko Livingston, AL 35470 . 

dustries Inc. a 
Ferroalloys: 

Moore McCormack Resources Box 348 Electric furnace _ Dallas. 
Inc., Globe Metallurgical Div. Selma, AL 36701 

International Minerals & Chem- Garner Rd. _~._-do_____ Jackson. 
ical Corp., TAC Alloys Div. Bridgeport, AL 35740 

Ohio Ferro-Alloys Corp ____—_ Box 68 -~---do.___ Montgomery. 
Montgomery, AL 36057 

Reynolds Metals Co ________ Box191 ___-do.____ Colbert. 
Sheffield, AL 35660 

Lime: a 
Allied Products Co __________ Box 36130 Plants___.___ Shelby. 

. Birmingham, AL 35236 
Blue Circle Inc. __________ 18th Floor, Daniel Bldg. Plant _______ Do. 

Birmingham, AL 3523 
Cheney Lime & Cement Co __ __ Allgood, AL 35013_________ _~.—-do______ Do. 
S. I. Lime Co___ ~~~ Suite 204 _~_--do._____ Do. 

Three Riverchase Office 
Plaza 

Birmingham, AL 35244 
Pig iron: 

Jim Walter Resources Inc_ _ _ _ _ 330 1st Ave., North Furnaces — — — __ Jefferson. 
Birmingham, AL 35202 

Gulf States Steel Corp _______ 174 South 26th St. Furnaces and Etowah and 
Gadsden, AL 35901 mills. Jefferson. 

United States Steel Corp _____ Box 599 ___-do._____ Jefferson. 
Sal Fairfield, AL 35064 

t: 

Olin Corp ______________ 120 Long Ridge Rd. Brine wells_ _ —__ Washington. 
Stamford, CT 06904 

Sand and gravel: 
Holland and Woodward Co. Inc _ Box 1947 Surface mine and Franklin. 

Decatur, AL 35601 plant. 
R&S Materials Inc ________ Box 3547 Surface mines Autauga, 

Montgomery, AL 36109 and plants. Elmore, 
Macon, 
Montgomery. 

Southern Industries, Radcliff Drawer 2068 ~--_do______ Mobile and 
Materials. Mobile, AL 36601 Montgomery. 

C. T. Thackston ___________ Box 3211 Surface mine and Montgomery. 
Montgomery, AL 36109 plant. 

See footnotes at end of table.
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Table 8.—Principal producers —Continued 

Commodity and company . Address Type of activity County eS eee 

Stone: 
Allied Products Co ____.______ Box 628 Quarries _____ Shelby. 

Alabaster, AL 35007 
Hoover Inc. _____________ Box 17346 ~~—--do______ Colbert and 

Nashville, TN 37217 Jackson. 
Ideal Basic Industries Inc _ _ _ _ _ 950 17th St. Quarry ______ Monroe. 

Box 8789 
. Denver, CO 80201 

Southern Stone Co. Inc.5 ____ _ Box C-200 Quarries _____ Bibb, Col- 
. Birmingham, AL 35283 bert, Lee, 

elby. 
Vulcan Materials Co.®__§__ _ _ | Box 7324-A -__-do._.__. Calhoun, Colbert, 

Birmingham, AL 35253 Etowah, Frank- 
o, : : : lin, oJ ackson, 

. Madison, 
Shelby. 

Talc: . . . 
Cyprus Industrial Minerals Co__ Alpine, AL 35014 _._______ Plant _______ Talladega. 

eee 

1Also kaolin. 
Also kaolin and synthetic mullite. | 
SAlso lime. . 
“Also clays and stone. : 
5 Also sand and gravel. 
Also clays and sand and gravel.
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The Mi l Indust f 

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. | | 

Oo By Tom L. Pittman! 

The value of nonfuel mineral production gravel. No production of antimony, mercu- : 
reported in Alaska in 1984 was $88.7 mil- ry, or platinum-group metals was reported | 
lion; in 1983, the value was $124.5 million. in 1984. Alaska ranked 42d in the United 
The decrease in 1984 was due to lesser States in nonfuel mineral production. 
values for gold and construction sand and: , | 

Table 1.—Nonfuel mineral production in Alaska’ | | 

| 1983 1984 

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

Gem stones ____§______§___ Le NA $60 NA $60 | 
Gold (recoverable content of ores, etc.)_______.__-troy ounces__ 39,523 T16,758 23,232 8,379 
Sand and gravel (construction) ________-— thousand short tons__  °45,200 €97,200 30,861 66,883 
Silver (recoverable content of ores, etc.) ___ thousand troy ounces__ 4 47 W W 
Stone (crushed)__________________-_ thousand short tons__ 1,981 9,460 °2,500 10,800 . 
Combined value of cement (portland, 1984), copper (1983), lead (1983), 

tin, and value indicated by symbol W ____._§_§_§___________ _ XX 971 XX 2,561 

Total________________~______ ee XX T 124,496 XX 88,683 

. “Estimated. "Revised. NA Not available. |W Withheld to avoid disclosing company proprietary data; value | 
included with “Combined value” figure. XX Not applicable. 
‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

‘ 49
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Table 2.—Value of nonfuel mineral production in Alaska, by region? : | 

(Thousands) 

. . Minerals produced in 1983 . 
Region 1982 1983 in order of value. 

Alaska Peninsula __ $9 _~§.~§______=_____ (?) $75 Stone (crushed). =~ : 
Cook Inlet-Susitna___§________________ Ww 761 Stone (crushed), gold, silver, copper, lead. 
Copper River ______-____________-___ WwW “WwW Gold, stone (crushed). 
Kenai Peninsula________.~.~__________ an (3) 
Kodiak ________________~_~______~_ Ww (7) 
Kuskokwim___ $$ -§ -/ -§ ~~ ee $1,072 _- 
Northern Alaska ________§_________ 10 () 
Seward Peninsula. $$. --§_-_§ ___- ee WwW WwW Gold, tin, silver. 
Southeastern Alaska _________________ Ww 8,077 Stone (crushed), gold, silver, copper, lead. 

_ Yukon River __ ~~~ 5 2 5-5 ee — OW 8,055 Gold, stone (crushed), silver. 
- _Undistributed*_ ~~. 2 5 5 5 5 ee 86,630 10,330 SC 

Sand and gravel (construction) _-_________ XX °97,200 : “ 
Stone (crushed) ______-______------~ | °25,200 © XX Lo = 

oo, Total®  =§=s 112,911. 124,496 ° 

“Estimated. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not 
applicable. 3 

IN o production of nonfuel mineral commodities was reported for regions not listed. 
“Crushed stone was produced; data not available by region. Total State value is shown separately under “Stone 

crushed).” 
3Construction sand and gravel was produced; data not available by region. Total State value is shown separately under 

“Sand and gravel (construction).” 
“Includes gem stones and some construction sand and gravel that cannot be assigned to specific regions and values 

' indicated by symbol W. | oO 
5Data may not add to totals shown because of independent rounding. . me 

oe Table 3.—Indicators of Alaska business activity = = = a 

- 1982" - 1983 1984? 

Employment and labor force, annual average: 
Population _______~__ 2 __ LL ____ thousands_ _ _ 444 481 500 
Total civilian labor force. —~ ~~~ ~_~_~_~___ ido 211 234 245 
Unemployment _______~_________________~~________~-do____ 21 24 25 

Employment (nonagricultural): 
| Mining total? -§ ~~» 5 5 ee eee do 8.9 8.2 8.8 

Metal mining?________________________-_-_-----do____ 6 6 NA 
. Nonmetallic minerals except fuels? __________.________do____ 1 A NA 

Coal mining? _________________ do Al Al NA 
Oil and gas extraction? _~_§_-§__-§__>__- 2 edo 8.3 15 _ NA 

| Manufacturing total. __.__._________________~_________do____ 12.6 11.9 11.2 
Primary metal industries? ______________________._do____ (3) () NA 
Stone, clay, and glass products? ________~9_____________do____ 3 3 NA 
Chemicals and allied products?___ __§_§_§_§______________do____ 3 3 NA 
Petroleum and coal products? ___§_§_§_§_»___/____________do____ 2 2 NA 

. Construction ___~_-__§_§ ~~~ ee dL 16.8 20.8 20.1 
Transportation and public utilities .. $$$ $292 LL _¥_ _-_do____ 18.4 18.6 18.9 
Wholesale and retail trade ___ -$_-§ - $5 5 eee do 37.5 41.4 44.6 
Finance, insurance, real estate __________ ~L_~___________do____ 9.6 10.7 12.3 
Services __-____§______ do 37.0 39.8 43.2 
Government and government enterprises __________________do____ 59.6 63.0 65.9 

Total__________________-__~-_-~_________~_-do____ 200.4 4214.3 225.0 
Personal income: 
Total.__§____________________~_ ee _________ millions_ _ $7,517 $8,358 $8,739 
Percapita____________ Le $16,912 $17,864 $17,487 
Hours and earnings: 

Total average weekly hours, production workers _________§____________ 38.6 36.2 39.3 
Mining. ___§__________ 51.5 49.9 50.4 

Total average hourly earnings, production workers____________________ $11.74 $12.33 $12.25 
Mining__________~___~__ $21.94 $23.40 $23.33 

See footnotes at end of table.



THE MINERAL INDUSTRY OF ALASKA 5l 

Table 3.—Indicators of Alaska business activity —Continued 

1982* 1983 1984? . 

Earnings by industry: 
Farm income____________________----_---~-~--~~-~-- millions_~_ $4 $5 $6 
Nonfarm ______________~_____-__---+ ~~~ + +--+ ~~~ ~~ -do___- $6,733 $7,440 . $7,879 

Mining total._________________~--------~---~---~~-~-do__~~ | $493 $489 $542 
- Metal mining _____________-----------~--~-~-~--~--do___- $19 $23 $19 
Nonmetallic minerals except fuels______.____.____--_-~-—-do___- $2 $2 $3 
Coal mining ______________~-_---------+----~~-do___-~ $7 $8 $9 
Oil and gas extraction ____________-___--~----~-~--do___- $464 $455 $511 

Manufacturing total. ______________------------~-~-~do__ ~~ $349 $347 $347 
Primary metal industries ______.___-__-_--------~-~-do___~ (®) ~ $1 $1 
Stone, clay, and glass products _______-___----_-~-~~-do___~_ $16 . $17 $20 
Chemicals and allied products __________-__-----_---~-do__~_- $17 Ww WwW 
Petroleum and coal products _____-~______-_--~-~-~-~-do___~ $10 $13 $15 

Construction _._§_§_§________~______--__-~-----~---+--~~do___-~ $927 $1,133 $1,080 
Transportation and public utilities __________.._..._-----do____ $770 - $803 $831 
Wholesale and retail trade __ ___________-__--~----~--~--do___~- $808 $926 $1,015 
Finance, insurance, real estate ___________-_~--_~-~_-~~~do____ $246 $302 $355 
Services ___________________ ~~ do $1,020 $1,102 = $1,209 
Government and government enterprises _ __ ________.__-—-do___- $2,080 $2,280 $2,435 

Construction activity: . . . . 
Number of private and public residential units authorized ____—_—_-_-~---- 8,290 11,272 6,481 . 
Value of nonresidential construction _________..-.____ ~~~ ~ miillions_~— $313.4 $357.2 $405.9 
Value of State road contract awards____________-~_-______—~_do___- $111.8 $123.0 $156.0 

Shipments of portland cement to and within the State___ thousand short tons__ 171 ~ 180 ~ 197 

Nonfuel mineral production value: . 

Total crude mineral value_______._._____-_------------~--millions__ . $112.9 $124.5 $88.7 

Value per capita___________-----~~--~-----~--------------- $254 = $259 $177 

PPreliminary. "Revised. NA Not available. |W Withheld to avoid disclosing company proprietarydata. = . . 

1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

3Less than 50 employees. | 

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

5Less than 1/2 unit. | . 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 

U.S. Bureau of Mines. 
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Figure 1.—Value of sand and gravel and total value of nonfuel mineral production in 
Alaska.
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| Figure 2.—Principal mineral producing localities in Alaska. 

Trends and Developments.—There were drawals of Federal and State lands from 
about 8,400 new mining claims located and __ location for hard-rock and placer minerals 
recorded in 1984. This compares with the have lowered mineral-related activities. 
revised data of 10,745 in 1983, 14,952 in Construction sand and gravel production 
1982, and 27,397 in 1981. Exploration ex- was much lower in 1984 than in 1983 be- 
penditures for nonfuel minerals were about cause fewer offshore islands were built 
$20.2 million, according to State surveys. for drill platforms for petroleum explora- 
Similar revised expenditures in 1983 and tion, and there was a decline in new con- 
1982 were $32.8 million and $42.7 million, struction in the more populous areas of 
respectively. Development outlays were Alaska. State surveys show gold production 
$26.3 million in 1984, $27.6 million (revised) was about 175,000 troy ounces, an increase 
in 1983, and $33.8 million (revised) in 1982. over the 1983 production. Fewer mechaniz- 
Continued relatively low base and precious ed placer operations produced more metal 
metals prices lowered exploration and de- by increasing mining rates, getting better 
velopment budgets of formerly more active recoveries of fine gold, and some miners 
companies. Tougher water quality and envi- processed higher grade reserves. There is a 
ronmental standards and continued with- trend toward more efficient and environ-
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mentally acceptable practices. These in- $144,000 by Nerco Minerals Co. An econom- 
clude better control of feed rates, washing, ic process for recovery of metals from sul- 
and rejection of coarse gravel ahead of fide and complex ores at or near minesites 
sluices and other metal recovery units and would be invaluable to Alaska. . 
better recovery of fine metal and concen- Annual canvasses and surveys of Alaska 
trate. There is an increasing use of under- mineral producers, developers, and explor- 
currents, jigs, and spiral concentrators. ers by the U.S. Bureau of Mines and DGGS 
More and better settling ponds, recycling of provide detailed information on the mineral 

_ Clarified circuit water, and some use of industry. Summarized results of the State 
flocculants have improved the quality of surveys are presented in “Alaska’s Mineral 

_ ‘Mining discharges to streams. Claim owners Industry 1984.” This is the fourth annual 
are abandoning many low-grade base met- report produced jointly by the Alaska De- 
als deposits that do not contain possible partment of Commerce and Economic De- | 
economic amounts of gold or silver or met- velopment, Office of Mineral Development, 
als with relatively high unit values, such as and DNR’s DGGS. 
tin or tungsten. | Employment.—The State estimates at 

The Alaska State Division of Mining least 2,325 people were employed in nonfuel 
(DOM), Department of Natural Resources mineral production activities in 1984. At 

(DNR), has resumed processing the backlog least 550 people were seasonally employed 
of about 850 applications for offshore min- in construction sand and gravel and crush- 
ing permits on State lands. No permits were ed stone operations. About 1,700 people 
processed from 1975 to 1984. No additional were employed between April and Novem- 
applications will be accepted until DOM ber in an estimated 280 large and small 
reviews each area with current applications placer mines. This estimate does not include 
and determines that offshore mining is in employment at nonproducing exploration | 
the best interest of the State. It must.alsobe and development projects. A similar survey : 
consistent with the Alaska Coastal Manage-_ in 1983 indicated at least 2,500 people were _ 
ment Program and the State’s Tidelands seasonally employed in nonfuel and coal 
Program. Areas of most interest are the mining. About 400 people were believed 
Seward Peninsula (gold), Goodnews Bay engaged in construction sand and gravel 
(platinum-group metals), Cook Inlet (gold), and crushed stone operations and at least 
Cape Yakataga (gold), and several areas in 2,000 at placer mines. | 
southeast Alaska for gold, barite, magnetite Exploration Activities.—State surveys of 
sands, and molybdenum. A Geologic Materi- contract drilling in 1984 list 305,000 feet of | | 
als Center was established at Eagle River, placer and hard-rock, nonfuel mineral drill- 

north of Anchorage, as a joint venture by ing. Similar figures for 1983 and 1982 were 
the Division of Geological and Geophysical 233,500 feet and 324,000 feet of contract 
Surveys (DGGS) and the U.S. Geological drilling, respectively. In 1984, contractors 
Survey. DGGS will operate the facility. It reported 129,000 feet of placer drilling and 
will house core and rock samples from 176,000 feet of hard-rock drilling. In addi- 
Alaskan mineral exploration and other tion to this placer drilling, there was an 
projects. Access to these samples and cores unknown footage of in-house drilling done 
will be of great value to industry and gov- by mine operators. Of the reported placer 
ernmental agencies in evaluating petrole- drilling, 31,000 feet was for exploration and 
um, coal, and other commodity and mineral 98,000 feet was at thaw fields ahead of 
resources of the State. A mineral education dredging. Over 75% of the 176,000 feet of 
program, “Alaska Resources Kit: Miner- hard-rock drilling was for detailed explora- 
als,” has been developed for public school tion of precious metals deposits. Not includ- 
use in grades 4 through junior high school. ed in the hard-rock footage was 4,300 feet of 
The program was developed by the Alaska geotechnical drilling at the Red Dog project. 
Department of Education, the Alaska Min- This footage included foundation investiga- 
eral and Energy Resources Educational tions for the road, dam, and mill facilities. 

Fund (AMEREF), and interested advisory The State listed 23 drilling contractors ac- 
groups. Funding was supported by AMER. | tive in Alaska in 1984. 
EF, Alaska Miners Association, industry Legislation and Government  Pro- 

groups, and private donations. A hydromet- grams.—Five of the eighteen bills of inter- 
allurgical process to recover base and pre- est to the mineral industry that were sub- 
cious metals from complex sulfide ores is mitted to the 1984 legislative session be- 
being evaluated by the Mineral Industry came State laws. One bill appropriated $12 
Research Laboratory at the University of million for phase 1 of a new port facility at 
Alaska. The research is funded by a grantof Nome. A bill authorized acquisition of the
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Alaska Railroad by the State from the mineral sites because ‘the present complex | 

Federal Government. An act relating to patterns of land ownership and use restric- 

mining on State lands provided amend- tions have developed since statehood. From 

ments to State mining location and leasing 1866 to 1976, Federal law granted rights-of- 

laws, definition and recording requirements way to States for trails and roads over 

for annual work, provisions for. prospecting unreserved public lands if the trail or road 

permits, and other features. An act relating was used. These rights-of-way became ~ 

to land disposal and management establish- known as RS 2477 trails after the law that 

ed the basis for procedures for classifying granted them. Most of the major highways, © 

land, making land available for private use, roads, and trails in Alaska began as RS 2477 

and minimizing the effects on the natural trails, but many of them had not been 

resources. A bill to set up a Mining Water identified and recorded on U.S. Bureau of © 

, Use Board passed the legislature. This bill Land Management (BLM) land status maps. 

also specified that the Commissioner of Without official designation, these RS 2477 

DNR shall administer the innovative gold rights-of-way continue to be valid but were 

recovery demonstration grant program and _ not recorded, resulting in conflicts with 

the placer mining water reduction loan some landowners and managers, and court 

program. Regulations related to the act cases are resulting. ST 7 

affecting mining on State lands were pub- The Alaska Department of Transporta- 

lished in November 1984. The Department tion and Public Facilities and DNR signed a 

of Environmental Conservation and DNR Memorandum of Understanding with BLM 

published a notice in November of intent to providing that DNR will identify RS 2477 

adopt regulations to implement the placer trails, make assertions to BLM, and BLM 

mining demonstration grants program. It is_ will then include the trails on its land 

hoped grant-generated data will begin toaid status maps. Inadequate information on 

miners late in the 1985 season and will mineral resources is a serious defect in 

benefit miners and regulatory agencies in many State and Federal land use and man- 

| the future by enhancing fine gold recovery, agement plans and in many environmental 

assisting in meeting effluent standards, and impact statements. National and State con- 

minimizing environmental damage. servation units now contain about 170 mil- 

The City and Borough of Juneau advertis- lion acres of land where mineral entry is 

ed for proposals to draft a comprehensive banned or restricted. Many of the proposed 

mining ordinance and a land use plan for land use plans will restrict or ban mineral 

| | municipal lands leased for hard-rock min- entry and production. The Federal manage- 

ing. Work on these ordinances was still in ment plan proposed for the Steese National 

progress at the end of 1984. Miners are Conservation Area and the White Mountain 

concerned that the ordinances will be too National Recreation Area would close an- 

detailed to permit economic and practical other 1 million acres to placer mining, 

implementing regulations. Several cities including much of the Circle mining dis- 

and boroughs in the State are interested in trict, and will affect mines bordering the 

the final ordinances as possible models for areas. Costs at existing mines will probably 

their own use. rise from 10% to 100%, according to the 

Access is a critical problem for many environmental impact statements. 

REVIEW BY NONFUEL MINERAL COMMODITIES | 

NONMETALS ny’s ready-mixed concrete, concrete block, 

Asbestos.—The Alaska asbestos proper- and vedio f coneree operations, and some 

ties south of Eagle were reported to be idle. Gem Stones.—The value of gem stones 

Some work on fiber yield and quality con- reported in 1984 was $60,000, the same as in 
tinued on samples previously supplied to 1983. Soapstone was produced in the Salcha 

the Ontario Research Foundation. The proj- River and Talkeetna areas. The material 

ect is a joint venture of the Doyon Regional suitable for carving is sold to shops and 

Corp. and GCO Minerals Co. individuals, and it is worked up into art 

Cement.—Anchorage Sand and Gravel objects for commercial outlets and by hob- 
Co. produced finished portland cement from _byists for personal uses and gifts. Most of 

domestic clinker and gypsum at its grinding the jade comes from Jade Mountain and the 

and blending plant in Anchorage. Part of Shungnak area east of Kotzebue. NANA 

the portland cement was used in the compa-_ Regional Corp. recovers jade from Native



7 | THE MINERAL INDUSTRY OF ALASKA | | — bb 

land and transports it to Kotzebue for tons valued at $66.9 million, a substantial 

cutting, polishing, carving, and other proc- decrease from the estimated quantity and 
essing at shops of its subsidiary, Jade Moun-__ value of production in 1983. Alaska ranked 
tain Products Inc. Jade is also produced by fifth in the United States in the amount of 
Ivan Stewart from his claims near Shung- construction sand and gravel produced and _ 
nak. Most of this material is sold or process- ninth in value. There was no reported 
ed through Stewart’s shop and store in production of industrial sand and gravel. 
Anchorage. Brown coral is obtained from State surveys and interviews indicated sand _ 
coastal waters and used in jewelry items. and gravel production in the northern and 
Clays and selected rock-flour materials are western regions was about 12.6 million tons, 
used locally for producing commercial and over 40% of the State total. Most of this 
hobby pottery. Specimen epidote and other material was used in the North Slope Oil- 
crystals were recovered by the owners from fields to construct drill-site islands, drill 
their patented claims on Green Monster pads, pipeline supports, other infrastruc- 
Mountain, Prince of Wales Island. A world- ture sites; causeways, and various other — 

class specimen was acquired by the Univer- uses. Production in the Fairbanks area was 
sity of Alaska Museum. It has a 5-inch from floodplain deposits near the .Tanana 
crystal surrounded by several shorter ones River and from similar deposits and placer — 
and many small quartz prisms. mine tailings in the Fox, Goldstream, and 

Two diamonds have been found in gold- Ester areas. Gold was also recovered from. 

placer sluice-box concentrates from Crooked at least two of these operations: | | 
Creek in the Circle mining district. Jim | Most of the construction sand and gravel © 
Regan found a small 0.3-carat diamond in used in the Anchorage area was deposited 
1982 that was not positively identified and by old glacial meltwater streams in the | 
publicized until recently. In 1984, a 1.4- Palmer-Wasilla area. In 1984, about 6.5 
carat diamond was recovered by Frank million tons of sand and gravel was hauled 
Warren. These discoveries have triggered to Anchorage by unit trains, compared with 
some intensive local geological investiga- 4.4 million tons in 1983 and 2.8 million tons 
tions, but no probable source of the dia- in 1982. During the heavy construction 
monds has been discovered. Test work on period, the railroad operated eight 80-car 
recovery and identification of more dia- unit trains daily on the gravel haul. About 1 
monds and the relatively low-density miner- million tons of sand and gravel was hauled 
als that usually accompany them is schedul- by trucks. Juneau and Ketchikan get al- 
ed for the 1985 mining season. most all of their sand and gravel. from 

Sand and Gravel (Construction).—Con- streambeds or outwash pits. Sand and grav- 
struction sand and gravel production is__ el production will probably decrease on the 
surveyed by the U.S. Bureau of Mines for North Slope as construction and production 
even-numbered years only; therefore, this drilling is brought to a steady state in the | 
chapter contains only estimates for 1983. known oilfields and specially designed Arc- 
Data for odd-numbered years are based on tic drill ships partially supplant gravel 
annual company estimates made before islands in offshore drillings. Declining oil 
yearend. revenue will reduce State construction 

Construction sand and gravel produced in funds available to urban areas, as will 
1984 was reported to be 30.9 million short reduced Federal funding. 

Table 4.—Alaska: Construction sand and gravel sold or used in 1984, 
by major use category 

antity . 

Use Ghousand Vale, Value 

Plaster aniguaite sands ~~~ ~~~77222272777772 777777727722 oT 3 B00 
Asphaltic concrete ___-_____-.-____-----_-~-__~--~___~____ 375 1,717 4.57 ° 
Road base and coverings _______________--_________ Le 418 1,670 3.99 
Fill _-________---------_-- ee 1,611 5,351 3.82 
Snow and ice control_ ___ _____-_--_-_-----~~-~-~_~____ Le WwW Ww 4.49 
Railroad ballast ____.____--__--_------~~~~~______ WwW WwW 4.00 
Other? _______ ee 28,278 57,161 2.02 | 

Total? or average____ _________-_____--~--_____ ~_______ 30,861 66,883 2.17 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Includes other unspecified uses and uses indicated by symbol W. 
2Data may not add to totals shown because of independent rounding.
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| ‘Stone.—Stone production is surveyed by able ore available, but there is seldom a 
the U.S. Bureau of Mines for odd-numbered demand that triggers sustained mining proj- 
years only; therefore, this chapter contains ects. State surveys recorded about .135,000— . 
only i eatates for oe Data Or even- Pounds of antimony produced af ee : 

. -numbered years are on.annual com-_ significant increase was repor atthe | 

| pany estimates made before yearend. Sawtooth deposit, west of Livengood, by | 
Crushed and broken stone production in HCA International of Sarasota, FL. — . 

1984 was estimated at 2.5 million short tons Copper and Lead.—No production of cop- 
| ~ valued at $10.8 million, a substantial in- per or lead ores was reported in 1984. Ken- 

7 crease over 1983 production and value. No necott Corp. continued assessment work 

= | production of Simension sone was reported and limited exploration on its various claim 
tothe U.S. Bureau of Mines in 1980 or groups in the copper-zinc-silver belt north o 

| estimated in 1984. | a the Kobuk River and about 120 to 200 miles 
/ _ Yutan Construction Co. produced an esti- east of Kotzebue. The work included geolog- 
. | mated 600,000 tons of basalt for use as ic mapping, geochemical sampling, geophys- 

: riprap, road surfacing, crushed fill material, jcal surveys, and diamond drilling. The 

and‘ornamental stone. Sunrise Exploration Arctic deposit, near Ambler, has reported 

| Services. mined high-quality Sone rom -drill-indicated reserves of over 35 million 
quarry near the Hope Road, olf of the tons averaging 4.0% copper, 5.5% zinc, 
Seward Highway. The City of Valdez used 0.8% lead, 16 troy ounces of silver per ton, 

granitic rock quarried 6 miles east of the and 0.02 ounce of gold per ton. The Bornite 
: city to consauet a seawat the Qua of deposit, north of Kobuk, reportedly contains 

ez. Ketchikan Ready- an arry reserves of about 40 million tons averagi 
Inc. mined 45,000 tons of basalt for shot shout 2% copper, with some zinc ond possi 
rock, about the same amount mined in 1983. ply interesting amounts of cobalt. About 5 

oe Some agricultural limestone was mined million tons range from 4% to 12% copper. 
So on the Kenai Peninsula. No reports were Kennecott maintained several other groups 
z received on similar proposed mines north of of claims situated from west of Arctic east- 

Anchorage. A Fairbanks group is endeavor- erly to Picnic Creek. It also worked on the 
7 ing to build a market for decorative marble Husky Group, west of Ambler, held in a 

and has furnished some stone to local cus- joint venture with NANA Development 
tomers. The owners say tests show the (Corp. The Smucker, Tom Tom, and other 

| marble exceeds strength requirements for ¢jaim groups held jointly, and separately, 
__ uses in buildings. Minimum required work py Anaconda Minerals Co. and Sunshine 

—_ was performed at the View Cove claims 0n Mining Co. received required assessment 
. Dall Island, southeast Alaska. These claims. work Noranda Exploration Inc. and GCO 

are on cement and metallurgical-grade Minerals did assessment work on their 
| limestone. Two private groups have been ¢jaims in the Ambler District. _ | 

. scouting for marble deposits in southeast The Zackley and Zackley Extension 
Alaska that will produce material suitable copper-gold-silver skarn deposits, in the 
for building facings, slabs, and other decora-  ,yount Hayes Quadrangle, were sampled 

tive products. and mapped by a joint venture consisting of 
| METALS a Nerco Minerals Co./Resource Associates of 

| Alaska Inc. (Nerco/RAA) and Teton Explo- 

Antimony.—Several small lots of high- ration Drilling Inc. A geophysical survey 

grade antimony ore were, shipped from ‘Nraska Range about 60 miles south of Fair. aska in . Most o ese lots were as ge about oV mM - 
hand-sorted stibnite (antimony sulfide) re. banks. These copper-lead-zinc-silver depos- _ 

| covered by individual miners from vein its were being explored by Nerco/RAA with 

deposits in the Fairbanks and Circle mining Getty Oil Ko. Others exploring similar de- 
districts. The ore is usually sold on a spot posits in this area were ax Exploration 

market to individual buyers that represent Inc. and Northern Lights Exploration Co. 
chemical or battery manufacturers. Market Copper claims in the Wrangell Mountains, 
Prices and demand have been unpredictable east of peo were maintained py 
in the last few years. n during long neva Pacific Corp. and by the Van 
periods of low prices and demand, owners of Group. In 1983, Geneva Pacific concluded 

| deposits will build up small lots of sorted exploration on about 500 claims and donat- 
ore at their minesites as they do annual _ ed its rights on them to the National Park 
work on their claims. When buyers appear, Service. Favorable exploration results by 
there is usually a limited amount of suit- Falconbridge Ltd. and Geddes Resources
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Ltd. at the Windy Craggy copper-zinc- cal surveys, and completed over 21,000 feet | 

cobalt-gold deposit in British Columbia, of drilling. . 

Canada, west-northwest of Haines, has Claims on Bering Straits Native Corp. 

caused renewed interest in the area along land near Mount Diston were explored by 

the Canadian border from south of Glacier Kennecott. Greatland Exploration Ltd. 

Creek to north of Mount Henry Clay. Dis- worked on its lead-zinc-silver claims in the 

covery of large, high-grade copper-zinc float Darby Mountains near the old Omalik lead- 

boulders below the face of asmall remnant zinc-silver mine, about 35 miles north of 

glacier on the eastern face of Mount Henry Golovin, also on the Seward Peninsula. 

Clay caused intensive prospecting and claim Nerco/RAA further explored its extensive 

staking. A partnership group did detailed holdings in the “Delta schist belt,”’ south of 

geologic mapping, geophysical surveys, and Tok. The area contains at least 35 known 

about 2,000 feet of diamond drilling search- stratiform deposits with. lead-copper-zinc- 

| ing for the bedrock source of the boulders, silver-gold values and several replacement 

some of which are more than 6 feet in massive sulfide deposits. The operator ‘is 

: diameter. The partnership group consisted concentrating on zones with the highest : 

‘'- of Kennecott (operator), Southeastern Min- precious metals values while maintaining 

:  erals Co., Marmot Mining Exploration about 2,300 State mining claims. In the | 

\ Corp., Alyu Mining Corp., and Hawley Re- Bonnifield District to the west, Cominco , 

*  gource Group. This prospect is named Alaska Inc. explored the Liberty Bell Mine 

*  “Boulderado.” area; Amax Exploration looked for massive 

* Kennecott and Hawley explored for sulfide ores; and Northern Lights Explora- 

“ copper-lead-zinc-gold-silver ores in the Dun-__ tion conducted exploratory activities as as- 

can Canal-Zarembo Island area west of. sessment work on 814 claims. Hunt Oil Co., ° 

. Wrangell. Drilling and other exploratory Minerals Div., continued work on its claim oe 

: work was done on the Frenchy Prospect, groups in the eastern part of Lime Hills, 

:. goutheast of St. Johns Harbor, Zarembo south of McGrath, in the Big River area. °F 

i. Island. Exploratory diamond drilling cov- Various areas contain lead, silver, zinc, 7 

ered the assessment work on the nickel- gold, molybdenum, tin, and tungsten miner- 

copper claims at Mirror Harbor, Chichagof als. : | 

Island, and the unpatented claims at Bohe- Gold.—Gold production reported to the . 

' mia Basin, Yakobi Island. Galactic Re- U.S. Bureau of Mines in 1984 was 23,232 - 

sources. Ltd. controls these properties. The troy ounces valued at about $8.4 million. : 

Sumdum Chief copper property at Holkham This is probably about 13% to 15% of the e 

Bay, south of Juneau, and the Denalicopper actual Alaskan production. The best avail- . 

property, north of Susitna Lodge, were kept able estimate is at least 175,000 ounces of 

active by their current owners. Orbex Min- gold produced in 1984, calculated by the 

erals Ltd. did some exploratory work at the State. In “Alaska’s Mineral Industry 1984,” 

| Salt Chuck Mine. This former copper-gold- sources of information used to estimate | 

palladium-platinum producer is at the head placer gold production included (1) conver-_ | 

of Kasaan Bay, Prince of Wales Island. sations with 15 consultants familiar with 

Noranda Exploration, Houston Oil and mining activities statewide, (2) DGGS ques- 

Minerals Co., and Lac Minerals Ltd. ex- tionnaires that include. production data 

: plored copper and precious metals claim from 48 mechanized placer mines, (3) infor- 

groups near Niblack, Anchorage, and the mation from DGGS and DOM personnel 

South Arm of Cholmondeley Sound on working in placer mining regions where 

Prince of Wales Island and precious and __ they obtained data from about 40 operations 

base metals claims near McLeod Bay, near in 4 of the 7 regions outlined in the report, 

the southern end of Dall Island. Exxon (4) company news releases and annual re- 

Minerals Inc. completed exploration of its ports to stockholders, and (5) estimates of 

two claim groups east-southeast of Twelve- total gold bullion received by several refin- 

mile. Arm, Prince of Wales Island, and ers of Alaskan placer gold. . 

examined copper prospects near Trocadero State surveys indicate about 250 mecha- 

Bay. nized placer mines and 25 to 30 recreational 

Anaconda explored its copper-gold-silver operations produced at least 175,000 ounces 

claims in the Illinois Creek area of the of gold and about 20,000 ounces of silver, 

Kaiyu Mountains, about 40 miles south- Similar State surveys in 1983 listed produc- 

southwest of Galena. State information in- tion of about 169,000 ounces of gold and 

dicates a 50-person crew conducted map- 18,000 ounces of silver by about 296 mech- 

ping, trenching, geophysical and geochemi- anized placer mines and 40 recreational
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| placer mines. In 1983, the average price ing Co. operated a placer mine on Madison 
realized was $400 per ounce for gold and_ Creek in the Tolstoi District. While develop- 
about $10 per ounce for silver; in 1984, the ing a deep underground placer on Boob 
respective prices were $360 and about $8. Creek, near Tolstoi, a group headed by 
Many operators that were marginally eco- Douglas Sherrer of McGrath produced some 
nomic-in 1983 did not mine in 1984. There gold from shafts and drifts. The Ruby Dis- 

_ was no reported gold or silver production trict produced from a placer on Swift Creek. 
from lode mines in 1984... a Conrad House, the operator, spent part of 

: At least 20 placer miners recovered the season preparing settling ponds and 
15,000 ounces of gold and 1,500 ounces of repairing equipment. Rosander Mining Co. 
silver in the Northern region in 1984, about continued mining at Colorado Creek, about | 
double the production in 1983. Water was 60 miles north-northwest of McGrath. — 
plentiful, and better grade reserves had - Power Resources’ Corp. (Powerco), . of | 
been developed. The Northern region is that Lakewood, CO, agreed to purchase six min- 
part of Alaska north of latitude 67 degrees ing leases covering 21,750 acres offshore of 

| north. Timber Creek Mining developed re- Nome from ASARCO Incorporated. This . 
: serves and produced gold at Weise and area was drilled and evaluated several 

: Timber Creeks, about 70 miles northeast of years ago by Asarco and Shell Oil Co. Pow- 
: _ Kotzebue and 10 miles north of Klery — erco is proceeding with permit applications 

| | Creek. Other producing creeks, near the and financing. The announced plan is to __ 
Trans-Alaska Pipeline corridor, were Ar- start mining in 1985 at a rate of 8,500 cubic 

: chibald, Emma, Linda, Nolan, and Vermont yards of seabed material per day, using a 
| in the Coldfoot area, and Davis and Grub- _ bucket-line dredge. The lease blocks cover 

stake Creeks near Bettles. Canadian Bar- an area from about 1 mile east to about 11 | 
me ranca Corp. Ltd. mined and developed plac- miles west of Nome. The company plans:to . 

| er claims leased from Little Squaw Gold mine between 250 feet and 1 mile offshore. , 
, Mining Co. in the Chandalar area, about The dredge would dig to approximately 5.5 

: 180 miles north of Fairbanks. Among other feet into the seabed and discharge tailings : 
_ companies reported doing some work in this back into the dredged cut. Another offshore 

. region were Silverado Mines Ltd., Burke exploration project was run in Norton | 
Mining Enterprises of Fairbanks, and Al- Sound by Greatland and Coastal Explora- 
mincoof Anchorage. —/ | | tion of Kasilof. They reported using a 12- 

| In the Western region, the State esti- inch suction dredge to test and evaluate | 
mates about 30 placer mines produced an their prospect. Rhinehart Berg, Thor Wetle- 

estimated 36,000 ounces of gold and 5,500 sen, and J. Bullock trenched placer ground 
ounces of silver. Alaska Gold Co. was the on Short Creek, in the Kugruk Valley, and 

| largest. producer in the region. Its No:5 and on Jump Creek near Candle. The Kelly 
| No. 6 bucket-line dredges near Nome oper- Creek lode gold prospect on the American 

_ ated from May 29 to October 24 and to River was the site of some diamond drilling | 
November 12, respectively. Its Hogatza and soil sampling by Anaconda. Assessment 

_ dredge, west of Hughes, was idle. Alaska work was done on the Big Hurrah Mine 
Gold employed about 110 people at Nome on _ property of Cornwall Pacific Resources Ltd. 
dredge operation and thaw-field prepara- at Big Hurrah by the Hawley Resource 
tion and 14 people on exploration, develop- Group. This old gold-tungsten mine is north 
ment, and other activities at Hogatza.Small of Solomon and east of Nome. , 
bucket-line dredges were operated on the The Eastern Interior region produced an 
Seward Peninsula by the Engstrom, Peter- estimated 70,500 ounces of gold and 10,000 
son, and Tweet families. These dredges ounces of silver, according to State surveys. 
range from 1-1/2 to 2-1/2 cubic feet per This is about 40% of Alaska’s 1984 produc- 
bucket. Pat Bliss has a similar dredge on tion and is credited to 140 mechanized 
the Ungalik River near the eastern end of operators. Gold output in 1984 was about 
Norton Bay. AU Mining Inc. mined leased 16% below 1983 output. Because of lower 
ground near Candle. Hugo Linfors and C. gold prices, depletion of reserves, environ- 
M. Reader produced gold at Iron Creek, a mental problems, and other causes, 14 of 
tributary to the Pilgrim River, on the Sew- the 1983 operators were not active in 1984. 
ard Peninsula. This region extends from about 20 miles 

Yukon Mining Co. developed its property west of Tanana east to the Canadian bound- 
and produced gold about 60 miles south- ary and from the latitude of Paxson to 
westerly from Galena, in the Illinois Creek about 30 miles north of Fort Yukon. The 
area of the Kaiyuh Mountains. Degan Min- most productive placer area in the State,
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again, was the Circle mining district. It al years. To date, the most interesting 

~ accounted for about one-half of this region’s property is the old Grant Mine. Silverado a 

‘gold in 1984. GHD. Resources, Gold Dust acquired the Grant Mine from Roger Burg- 

Mines, Greenhorn Mining, and most of the graf, who had cleaned out the old workings, 

other more productive operators are im- did additional sinking, and discovered the | 

proving their recovery of fine gold by vari- O’Dea vein, a more promising structure | | 

ous methods, including attention to gravel than the known Irishman vein. Silverado 

and water feed rates, washing and rejection conducted a rewarding exploration and de- 

of coarse waste, better sluice box design, velopment program on its holdings, and has 

and the use of improved models of jigs and a joint venture to further develop the Grant . 

spirals. Many of the creek deposits are Mine property and put it in production in 

becoming ‘depleted, and several operators late 1985. The venturers are Silverado, Au- 

have exploration and development projects rex Inc., and Tri-Con Mining Inc. Aurex is 

active to find and to extend reserves. The controlled by Marubeni America Corp. The | 

rather extensive bench gravels are receiv- 1985 $1.9 million development program was 

ing considerable evaluation effort. reported to indicate adequate reserves fora | 

_ The Fortymile District has maintained a 200-short-ton mill. They are considering | 

fairly uniform production for several years. starting with a nominal 100-ton unit. in 

State surveys list some of the principal 1985. The Ryan Lode property, on. Ester _ 

producers, which include Albett Mining and Dome west of the Grant Mine, is held by St. 

Aurum Philosophorum Inc. on Chicken Joe American Corp. Assessment work in | 

Creek and Kavic Mining Inc. and Royann 1984 consisted of sonic drilling. | 7 | oe 

Mining on Jack Wade Creek. Tertiary and Placid Oil Co. has been exploring several — ns 

other bench gravels are being searched for prospects and old mines in the Cleary area 

mineral reserves. The Manley and Rampart about 20 miles west of Fairbanks. The 

areas were more productive than in 1983. company is reported to have acquired a | 

Hoosier Mining Co. on Hoosier Creek and large block of claims that include the Kavi- oo 

Thanksgiving Mining Co. on Slate and lita, Cleary, and Hi Yu veins and lodes. 

Thanksgiving Creeks were among the ac- These deposits have been explored by Plac- 

tive operators. The Fairbanks mining dis- id, using drilling and underground work- — 

trict had at least 14 operators, 4lessthanin ings to help evaluate them. In 1984, Placid 

1983. Some of the larger. operations were reported geologic mapping and sampling, 

Earthmover Inc. near Ester; Eveco Inc. near surface drilling, and trenching on the prop- 

Fox, producing gold with construction sand erties. Mohawk Resources Alaska Inc. con- 

and gravel; and Last Chance Mining Co. on _ tinued exploration in the Fairbanks area. | 

Fish Creek, a tributary of Fairbanks Creek. The company did exploration and assess- 

High Bench Placers resumed production ment.work consisting of drilling, geologic 

this year in the Richardson area, near mapping, geophysical surveys, and geo- 

Delta. | chemical surveys. Mohawk has a small but 

The Bonnifield District had placer oper- versatile custom mill at Fox, about 10 miles 

ations on California, Daniels, Eva, Grub- north of Fairbanks. Exploration was contin- 

stake, Iron, Long, and Moose Creeks. Placer ued at the Clipper Mine, Ester Dome, by the 

production has been quite steady for several Lounsbury brothers and Robert Grieg. 

years. The Kantishna mining district hadat Hecla Mining Co. withdrew from an explo- 

least 17 operators and yielded about 7,500 ration venture with Nerco/RAA. in the 

ounces of gold in 1984, about the same as_ Fairbanks District after merging with 

the 1983 production. State surveys show Ranchers Exploration and Development 

active placers on Caribou, Eureka, Glacier, Corp. There were apparently some favor- 

Glenn, Rainy, and Spruce Creeks. A 91- able results obtained within the 14,000 

ounce nugget was recovered, believed tobe acres controlled by Nerco/RAA during the 

the fifth largest nugget discovered in the quest for gold, tungsten, and other metals. ° 

State. There was also a 28-ounce nugget In the Southwest region, 24 placer mines 

recovered. produced about 16,000 ounces of gold, a 

Chena Mining Co. was developing its slight increase over 1983 production, ac- 

claims on East Fork of the Chena River. cording to State surveys. Among the more 

Greatland drilled a deep placer on Little successfull operations were Lyman’s Mine 

Eldorado Creek, off of Goldstream Creek. on Snow Gulch in the Crooked Creek area, 

Silverado has been prospecting and explor- the Magnuson Mine on Ganes Creek, and 

ing a large block of claims on Ester Dome, the Misko-Walsh Mine on Otter Creek, near 

about 10 miles west of Fairbanks, for sever- Flat. Flat Creek Placers developed reserves
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| on Chicken and Flat Creeks and on the ing development in this region was the 
| ~. Willow Bench, near Flat. Alaska Construc- Valdez Creek joint venture, headed by Cam- | 

tion and Mining temporarily stopped work index Mines Inc., delineating adequate re- 
at Moore Creek and started stripping on serves and bringing its property into pro- 

| Deadwood Creek. Richard and Larry Wil- duction. The property is just north of the: 
| __ Inarth continued to mine on Julian Creek, a Denali Highway, at Denali, between Paxson 

: George River tributary, and L. E. Wyrick and Cantwell. Company news releases stat- 
- started a mine on Granite Creek, near the ed it had 513,000 cubic yards of reserves 

headwaters of the George River. Northland containing about 61,500 ounces of gold. In 
| _ Dredging Co. was still unable to operate its 1984, an estimated 19,859 ounces of placer 

newly rebuilt 6-cubic-foot dredge on the gold, averaging 852 fine was recovered, 
: Tuluksak River because of permitting prob- according to the State survey. The company 

: _ lems and legal actions by the village of discovered three shallow. high-grade chan- 
| Tuluksak. The activities of Tuluksak Dredg- nels as well as four other bedrock depres- 

| ing Ltd., also in the Nyac area and up- sions with a potential for gold concentra- 
stream from Northland, are unknown. It tions. The washing plant uses a standard 

: _ had been operating a smaller bucket-line sluice with Hungarian riffles. The sluice is 
_ dredge‘andastream placer. 40 feet long and 5 feet wide. The designed 

| .Miskovich and Walsh Mining Co. did capacity of the washing plant was 2,500 
: assessment work on the Golden Horn gold- cubic yards per day, but it only operated 

, tungsten property near Flat and had some well at about 1,700 cubic yards per day. To 
7 _ gold-tungsten- sluice concentrates to mar- meet the planned operating rate, a second 

- ket. The concentrate was recovered from 1,500-cubic-yard-per-day washing plant was | 
oo placer and lode material from the shear purchased and became operational in Sep- 

zone. Cominco Alaska explored in the tember. The State believes this mine is the 
| Nushagak River area for precious and base largest. single gold producer in Alaska in 25 

, _- metals. The company used diamond drill- years. SUM Resources Inc. of Toronto is the 
"ing, geologic mapping, and geophysical sur- operator. _ 

veys. JMF and Associates of Bethel explor- Important placer producers included Nel- 
— ed a claim group in the Goodnews Bay china Mines Inc. on Yako Creek in the 

| - Quadrangle. Julian Creek Mining Co: of Nelchina mining district; Fortune Mining _ 
Red Devil prospected several placers by Co.-near Hatcher Pass; J and S Mining Co. 
sinking test pits. Forty Seven Creek Mines and K and K Mining Co. in the Cache Creek 
tested placer and lode claims 40 to 50 miles area; and Jones and Co. near. Sexton in the 

— . south of McGrath. It prospected a large low- Hope mining district. No reports were 
grade placer by dozer trenching and putting received on the formerly productive oper- 
the excavated material through a washing ation of Talmo Inc. in the Wrangell Moun- 

| plant. The operation was apparently termi- tains. 
_ nated late in the’season and the equipment The Golden Eagle Mine of Territorial 
_movedtoSleetmute. _ | Corp. and other placers in the Chistochina 

There was no reported significant placer District were productive. There were active 
production in the Alaska Peninsula and _placers on Willow Creek and a considerable 
Kodiak region. Alaska Apollo Gold Mines number of recreational and other small 
Ltd. did some work on its Shumagin claim placers on the Kenai Peninsula. Gold Cord 
group on Unga Island. The work consisted Development Corp. did some underground 
of building roads and preparing drill sites. exploration and development work at its 
Nerco/RAA’s gold claims on Unga Island mine near Hatcher Pass. The Independence 
were inactive. Anaconda used diamond Mine, also near Hatcher Pass, was not 
drilling, rock geochemisty, and geophysics operated by Enserch Exploration Inc. Aspen 
to help evaluate the Pat Group gold-silver- Exploration Corp. continued some explor- 
lead-zine-copper claims west of Chignik on atory activities on its Cook Inlet offshore 
the Alaska Peninsula. prospecting sites. State survey data show it 

At. least 20 placer operations produced spent about $400,000 in 1984 on exploration 
37,500 ounces of gold and 4,500 ounces of that included geologic mapping, extensive 
silver in the South Central region. This beach sampling, and 6,400 line miles of low- 
region extends from 153 degrees west longi- _ level aeromagnetic surveys. Aspen Explora- 
tude, just west of Cook Inlet, east to the  tion’s applications to lease over 1 million 
Canadian boundary, including the Yakutat acres for offshore dredging have not been 
Quadrangle, and from the 63d parallel approved by DNR because of continued stiff 
south to the Gulf of Alaska. The outstand- opposition by environmental groups, fisher-
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men, and other people. small amount of placer recovered by a few | 
_ Alaska Gold Mines Ltd. continued a bulk suction dredge operators in the Haines and sy 
sampling program on beach sands along the Juneau areas. Juneau Mining Co. did not 
Gulf of Alaska shore in the vicinity of Cape operate its tailings retreatment plant at 
Yakataga. Cusac Industries Ltd. is also. Thane, south of Juneau, because of mechan- 
interested in this venture. It reported dig- ical and financial problems. Barrick Petro- 
ging trenches 10 feet deep and 50 feet long leum Corp., Alaska Inc. (BPC) signed a lease 
and processing the excavated material ina on the Alaska Juneau Mine and the Tread- © , 
portable washing plant to recover gold and _ well Group of properties in March 1984. | - 
other minerals and evaluate the economic Negotiations with the City and Borough of 
potential of its claims. Juneau and Alaska Electric Light and Pow- 
Noranda Exploration leased and explored er Co., owners of the properties, started in 

a large block of beach claims between Icy 1983. BPC will investigate the possibility of OO 
Bay and White River, east of Cape Yakata- establishing large-scale, low-grade gold and : 
ga. North Coast Mining Co. has held these silver mines near Juneau. WGM Inc., con- . 
claims and has been investigating them for sultants for BPC, studied the old mine maps | 
gold and heavy mineral potential for sever- and records, mine and mill production re- | 
al years. Noranda Exploration mapped and_ ports, and other available information; 
drill sampled the area. In addition to its made a preliminary assessment of ore re- | : 
own on-site recovery work, the company serves, exploration targets, and status of 

had additional beneficiation studies done by property titles; and completed other prelim- 
the University of Alaska.’ | inary work. The president of Barrick Re- 
Anaconda continued drilling and other sources Corp. told the property owners BPC a 

exploration activities at the Johnson River has completed phase 1 of the 3-phase lease 
| and Difficult Creek gold-copper-lead-zinc- and would start phase 2 with drilling and 7 | 

| silver deposits. These deposits are about 12 sampling. WGM obtained a lease and option a 
miles west of Cook Inlet up the Johnson on the old Apex-El Nido Mines and other : 
River Valley and about 10 miles southwest nearby claim groups northeast of Pelican 
of Tuxedni Bay. The land is owned by the and completed a preliminary examination 
Cook Inlet Regional Corp., a joint venturer of them late in the 1984 field season. BPCis __ 
in the operation. The only available news a subsidiary of Barrick Resources, which is 
release on exploration results was in early based in Toronto, Canada. 

spring, so it summarizes 1983 data. Four- Placid continued exploration of the Ken- 
teen holes had been drilled. One hole hada _sington Mine and some contiguous proper- 
deep intersection of 30 feet containing 1.2 ties at the head of Sherman Creek, about 40 | 
ounces of gold per ton, 24.8% zinc, 2.8% miles northeast of Juneau. In a 108day 
lead, and 1.7% copper. An intersection in field season, Placid drilled 5,400 feet in 15 

another hole assayed 0.6 ounce of gold per surface holes and did rock and geochemical 
ton, 9.4% zinc, 2.8% lead, and 1.7% copper. sampling, according to the State survey. 
over an unstated width. Trenching at Diffi- Kennecott completed the drilling and explo- 
cult Creek, about 6 miles northeast of the ration program at the Jualin gold mine 
Johnson Prospect, yielded assays of 0.3 started in 1983. About 40 miles north of 
ounce of gold, 2.3 ounces of silver per ton, Sitka, exploration continued at the Chicha- 

and 15.4% lead. Two more seasons of drill- goff Mine, on the west coast of Chichagof 
ing with two drill rigs are planned on the Island. Queenstake Resources (USA) Inc. 
basis of these results. and Exploration Ventures Co. (Exvenco) are 

The Southeastern region and the Alaska reportedly joint venturers in the project. 
Peninsula were credited with only two Drilling and underground work are in prog- 
mechanized placer operations and a produc- ress to add to the ore reserves, test for 
tion of about 100 ounces of gold in 1984 by extensions of previously mined veins, and 
State surveys. No production of placer or to define new targets. The venturers an- 
lode gold was reported to the U.S. Bureauof nounced they believe the project will reach 
Mines. the feasibility stage in 1985. Preliminary 

John Schnabel started up his mechanized planning envisions a 300-ton mill to process 
placer mine near the mouth of Porcupine about 100 tons of mined ore per day and 200 
Creek, west of Haines, but suspended min- tons of old mill tailings per day. There are 
ing because of litigation on claim owner- 465,000 tons of tailings that average 0.11 
ship. There will be no significant activity on ounce of gold per ton. Mined ore is expected 
the creek this year because of this court to average 0.5 ounce of gold per ton. Queen- 
action and other similar cases. There wasa_ stake Resources is a major placer operator
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- _. from the Dawson area in Yukon Territory, Hyder. Pulsar was joined on this project in 
a and is earning an interest in the Chichagoff 1984 by Cube Resources Ltd. of Englewood, 

Mine from Exvenco, the owner. | CO. Cube plans to explore and develop this 
- Pulsar Energy and Resources Inc. of Van- 3,500-acre property for 2 years and then 
couver, British Columbia, Canada, has been _ bring it to production or reassess its posi- , 
investigating the gold potential of the Min-_ tion. The property is currently known as / 
eral Basin Mining Co. property north of the Alaska Star. OF | 

| | : ‘Table 5.—Alaska: Reported placer production of gold oe 

Yeu Mone tly ay Value SSE 
| CS ; Producing cube pars) ounces (thousands) Co ea 

© 1980. 21. 973 11,886 $6,975 $7.169 
-1981---_ 21 3,257 26,432 12,149 8.730 

: 1982________._- 20 8,264 30,181 11,345 8.476 
1988F___________ 20 8,194: 39,470. 16,735 5.240 

| 1984.____=___ 15 2,626 23,232 8379 3.191 

. 1Excludes material treated primarily for the recovery of platinum. a 

= - Tron and Steel.—There was no reported and variousenvironmental aspects.  —s 
production of ferrous metals or slag. Un- Platinum-Group Metals.—No production 

| known amounts of iron and steel scrap of these metals was reported to the U.S. 
| were shipped out as backhaul cargo. Two Bureau of Mines. The State reports the 

oe businesses are starting up that should help owners of the Goodnews Bay Mine are 
alleviate Alaska’s ferrous scrap problem. Hanson Properties Inc. of Spokane, WA, 
K & K Recycling Inc., a new operation in and Simplot Minerals of Boise, ID. In 1984, 
Fairbanks, is cleaning and shipping waste there was a limited exploration project to 

_ ferrous metals from the North Slope and add to reserves for the idle bucket-line 
the Fairbanks areas. K & K recently work- dredge. They used a drill, backhoe, and 
ed 3,500 short tons of scrap from Fort Wain- dragline to sample for platinum and gold. . 
wright. ABC Auto Recycling will be oper- Silver.—The quantity and value of silver 
ating in Anchorage by the spring of 1985. It production in Alaska in 1984 reported to the 
is putting in a shredding and baling mill to U.S. Bureau of Mines was withheld from 
handle more than 15,000 tons of ferrous publication to protect confidentiality of — 
metals per year. | company data. State surveys report 1984 
Molybdenum.—The Quartz Hill deposit production at about 20,000 troy ounces of 

of U.S. Borax and Chemical Corp. has been silver valued at $159,000. This was a sharp 

explored and evaluated to a stage where it reduction from the State-reported 33,200 
will be held practically on a care and main- ounces produced in 1983 valued at $332,000. 

_ tenance basis until molybdenum prices and_ In 1984, all of the silver production was 
demand justify bringing the mine to produc- recovered with placer gold. The average 
tion. The company estimates there are more price of silver was below $8 per ounce. In 
than 1.5 billion short tons of minable ore 1983, at an average of $10 per ounce, there 

averaging 0.14% molybdenite. This includes was some production and shipment of silver 
200 million tons of readily accessible sur- ore. : 
face ore grading about 0.2% molybdenite. Intensive exploration and development 
Major problems the company must solve drilling continued at the Greens Creek de- 
before final production decisions include a__ posit on Admiralty Island, about 18 miles 

decision on the site for tailings disposal, the southwest of Juneau. The deposit is in a 
location and design of a’source of water for nonwilderness part of the Admiralty Island 
the mill, final permits, and decisions on National Monument. The USS. Forest Serv- 

generating diesel-electric power on the proj- ice had validated eight core claims. The 
ect or obtaining most of it from a tie to Alaska National Interest Lands Conserva- 
available power purchased from British Col- tion Act (ANILCA) provided a period of 5 
umbia Hydro and Power Authority. Among years within which a claim owner could 
the local problems are decisions on mitiga- explore within a radius of three-quarters of 
tion of socioeconomic effects on Ketchikan a mile of the core claims and obtain infor- .
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mation that would justify validation of ex- | Tin.—Lost River Mining increased pro- 

tensions or other deposits. That time limit duction of tin in cassiterite concentrate 

- expires December 2, 1985. In 1984, Noranda above the 1983 output at its Cape Creek 

Mining Inc., operator of the Greens Creek placer mine on the western end of the 

joint venture, extended the 4,200-foot hang- Seward Peninsula. According to the State 

ing-wall drift over 800 feet parallel to struc- report, 35 to 40 feet. of overburden must be , 

ture to provide more underground drill stripped to recover a 3- to 6-foot tin-bearing 

stations: About: 21,500 feet of underground pay streak on bedrock. No other tin produc- 

and surface diamond drilling was complet- tion was reported to the U.S. Bureau of 

ed. Apparently, valuable additions to ton- Mines or the State in 1984. Anaconda tem- 

| nage, grade, and lateral and depth exten- porarily suspended exploration on _ its 

sions have been accomplished. In 1983, No- _Kougarok Mountain tin-tantalum prospect 

randa Mining proposed to the Forest Serv- on the Seward Peninsula. The company did 

ice that. a portion of the Greens Creek some soil sampling and diamond drilling on 

watershed containing 17,225 acres be ex- the Storm Group of tin-silver claims about 

cluded from the monument and that the 40 miles northwest of McGrath in the Ophir 

18,174-acre Young. Lake area be incorpor- Quadrangle. A lode tin prospect was located 

~ ated in the monument. This land trade on the Seward Peninsula by M. T. Killion. 

o would remove the claimed area and its Zinc.—The Red Dog project of Cominco 

partially explored deposits fromthe ANIL- Alaska and NANA Regional, about 90 miles 

CA time limit and allow orderly exploration north of Kotzebue, is the most important. 

after road access was-established and as zinc development in Alaska and probably in | 

- development and mining proceeded. A deci-. the Western World. Drill-indicated reserves 

gion on the proposal by Forest Service in the main deposit are reported to be 85 

| officials in Washington, DC, was pending at million metric tons averaging 17.1% zinc, 

the end of 1984. Engineering, metallurgical, 5.0% lead, and 2.4 troy ounces of silver per 

: and cost studies have resulted in some ton. Cominco Alaska, the operator, did addi- 

- announced changes in proposed mining tional large-hole core drilling in the main 

method, milling circuits, and mill size. Min- deposit; more work on the nearby Hilltop 

ing will probably be by open-stope meth- deposit; foundation and road site drilling 

ods instead of cut and fill, and the initial and evaluations; and initial designs for the 

‘milling rate will be about 300 short tons minesite, tailings dam, mill, and other facil- 

_ per day, increasing to 600 tons per day as__ ities. A geotechnical report on the proposed 

| conditions warrant. Reserve figures listed road was prepared from engineering, dril- 

in a paper presented by a company geologist ling, and other route studies. Cominco Alas- 

at Anchorage in November 1984 stated that ka announced award of a contract to Dames 

by the end of 1984, over 85,000 feet of core and Moore for detailed site investigations 

drilling from about 170 surface and subsur- and design of the tailings and water dams. 

face stations established reserves of 3.5 to Cominco Alaska pursued negotiations to 

4.0 million tons averaging 10.3 ounces of obtain aid from the State of Alaska in the 

silver and 0.09 ounce of gold per ton, 6.4% form of interest-bearing loans to finance 

zinc, and 2.1% lead. A high-grade ore re- a road from the mine about 55 miles to a 

| serve of about 1.5 million tons of 17.5 ounces site on the Chukchi Sea coast and for the 

of silver and 0.11 ounce of gold per ton, 9.7% construction of a port facility. Cominco 

zinc, and 3.4% lead exists within the ore Alaska is working with the Alaska Depart- 

body. | : ment of Commerce and Economic Develop- 

Anaconda explored the Pat Group of ment to formulate a financing plan through 

silver-gold-copper-lead-zinc claims west of the Alaska Industrial Development Author- © 

Chignick Bay on the Alaska Peninsula. The _ ity for the road and port facility, estimated 

company did detailed geologic mapping, to cost about $160 million. Cominco Alaska 

- geophysics, and rock geochemistry. The will finance the other project costs, esti- 

State reported some diamond drilling was mated at about $340 million. Enabling and 

done. The Hart silver lode claims at Cleary appropriations bills will be introduced in 

Hill, north of Fairbanks, was trenched by the 1985 session of the State legislature. 

Alaska Mineral Services. Nerco/RAA did The initial planned operating rate will be 

assessment work on a large group of claims 1.5 million tons of ore per year, with an 

in the vicinity of Hawk Inlet, Admiralty increase to 2 million tons per year. NANA 

Island. This exploration was primarily a Regional is working on a suggested land 

search for deposits similar to the Greens exchange with the U.S. Department of the 

Creek ore bodies. . Interior to obtain approval of a road corri-
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dor through the Cape Krusenstern National Dog. Preliminary estimates of drill-indi-_ 
| Monument. Although the Red Dog project is cated reserves in the southern part of the 

on NANA Regional’s land, it is within the LIK deposit are 24 million tons averaging | 
North Slope Borough. NANA Regional is 9% zinc, 3.1% lead, and 1,4 ounces of silver. 
working toward establishment of a Kotze- GCO Minerals is said to have more than. 
bue-based borough that would annex land 7 ,000 claims it is exploring in the DeLong | 
containing the Red Dog to provide a tax Mountains. Northgate Exploration Ltd. and | 
base. Doyon Limited continued exploration of the  __ 
GCO Minerals announced it discovered Step Mountain zinc-lead deposit in the vi- : 

what may be an important northern exten- _cinity of Eagle, near the Canadian border. - 
sion of the LIK deposit. LIK is along the HH | , | : 
Wulik River, about 12 miles west of the Red State Mineral Officer, Bureau of Mines, Juneau, AK. — 

Table 6.—Principal producers  —> | ae 

Commodity and company __ Address Type of activity Region 

° . . - 

Cement:. Oo Se mT — 
Anchorage Sand and Gravel Co_____— 1813 East First Ave. Grindand .° CookInlet- ~ 

Gola ~ Anchorage, AK 99501 _ blend. - Susitna, : 

Alaska GoldCo______________ _- Box 64 oy Placer-dredge — Seward Peninsula. | 
Nome, AK 99762 | - oo ae 

Camindex Resources Inc __._- _-_ ____ __ 330 Bay St., Suite 1120 ‘Placer 22 _ Yukon: River. 
: . Toronto, Ontario M5H 288, 6 OO - 

Canada ; Ts 
Gold Dust Mines_____~§_§____§_§____ Box 2141 ~—=-do ___ Do 

| Fairbanks, AK 99707 Ce a, 
McIntosh Co _________________ Star Route 2, Box 22139 _.--do___ __..,. Do. an 

Fairbanks, AK 99701 | _ 
Nelchina Mines Inc ____._________ 1850 Wickersham Dr. ~__:do ___ .-. Cook Inlet- 

Anchorage, AK 99507 , '  -  Susitna. - 
Territorial Corp __.__________-_ | Box6217 | ____do __—+ Copper River. - 

Albuquerque, NM 87197 FC ee . 
Tuluksak Dredging Ltd___§_§_§_____ Nyac, AK 99642 ________ Placer-dredge Kuskokwim River. 

Sand and gravel (construction): . - _ 
Alaska Aggregate Corp___________ 7800 Lake Otis Parkway Pit __.___  CookInlet- 

Anchorage, AK 99507 - : Susitna. 
Anchorage Sand and Gravel Co_____._ 1813 East First Ave. Pit 2-22 an = Do — 

- Anchorage, AK 99501 se : 
Fairbanks Sand and Gravel Co ______ Box 686 . Pit __._.__. | Yukon River. so 

Fairbanks, AK 99707 - ns . 
Red Samm Construction Co ________ Box 1954 Pit ___._._  -Southeastern 

Bellevue, WA 98009 Alaska. . 
Juneau Ready-Mix Inc ___________ Box 270 Pit ______ . Do. . 

Juneau, AK 99802 : - 
U.S. Bureau of Land Management _ _ _ _ Box 13, 701 C St. Pits______ Various. 

Anchorage, AK 99513 pS 
Stone (crushed): . ., 

Aleutian Constructors ___________ Box 4D | Quarries ___ Do. : 

Ketchikan Ready-Mix and Quarry I Borsloe arry - Southeasten etchi 'y-Mix an arry Inc__ X ___- Southeastern 
’ Ketchikan, AK 99901 ee Alaska. 

City of Sitka _._______________ Box 79 —~~-~-do ___ ~ Do. 
Sitka, AK 99835 . 

South Coast Inc _______________ Box 8620 . ___-do ___ Do. 
. Ketchikan, AK 99901 . - ; - 

US. Forest Service, Region 10____ ___ Box 1628 Quarries___. Various. 
Juneau, AK 99802 

Yutan Construction Co___________ Box 1775 Quarry ____ Yukon River. . 
Tin Fairbanks, AK 99707 

Lost River Mining______________ Box 411 Placer ____ Seward Peninsula. 
Nome, AK 99762 

ee EL



The Mineral Industry of 

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 Lorraine B. Burgin’ | | 

The value of Arizona nonfuel mineral denum, and silver. | 

production was $1.48 billion in 1984, a 42% Nationally, the State dropped from third 

decline from the record high $2.56 billion to fifth place in value of nonfuel mineral 

set in 1981. Copper accounted for nearly production. Arizona remained in first place 

three-fourths of the value of Arizona’s non- in copper with 68.4% of domestic produc- | | 

fuel mineral production and, although out- tion; it ranked second in molybdenum with 

put of the commodity increased in 1984, about 23% of the national total; rose to 

sharply lower metal prices reduced the fourth place in silver production with 9% of 

value of copper production and its coprod- the. Nation’s output; and fell to eighth place 

uct and/or byproduct metals gold, molyb- in gold with 2.5% of that production. . 

. Table 1.—Nonfuel mineral production in Arizona’ | 
On 

1983 1984 

| Mineral Val Val 
| Quantity (pousands) @€2ntity (housands) 

Clays______..-____---------~--~ thousand short tons__ 151 $1,425 138 $819 | 

Copper (recoverable content of ores, etc.) __—--~---- metric tons__ 678,216 1,144,285 746,453 1,100,182 

Gem stones _._________-----~----~--------—------- NA 2,800 NA 2,700 

Gold (recoverable content of ores, etc.) __. _ _ _ __ _--- troy ounces__ 61,991 26,284 51,548 18,591 

Gypsum ________--~------------ thousand short tons_ _— 265 1,929 261 2,332 

Lead (recoverable content of ores, etc.) __ ____-_~- metric tons__ T155 T74 WwW WwW 

Lime ________.__--_--_-_--.~—-~-- thousand short tons__ 340 16,700 359 17,304 

Molybdenum (content of concentrdte) ____--_ thousand pounds__ 28,934 F80,210 24,013 76,112 

Pumice______________-___- ~~. ~ thousand short tons__ 2 15 2 21 

Sand and gravel (construction) _______-__----------do_---  °23,200 ©75,000 30,489 101,959 
Silver (recoverable content of ores, etc.) _._ thousand troy ounces_ — 4,492 51,383 4,093 33,320 

ne: . 

Crushed _______________--~--- thousand short tons__ 4,755 24,079 °5,200 £27,300 
Dimension. ________-_-------------------do__~- (*) 1 er) e?) 

Combined value of cement, perlite, pyrites, salt, sand and gravel 

(industrial), tin (1984), and value indicated by symbol W _ - - - —-~- xx 87,449 xx 102,839 

Total ________---_-----__----------------- XX "1,511,684 XX 1,488,479 
nr 

ecettimated. Revised. aN Not hts W Withheld to avoid disclosing proprietary data; value included with 

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

?Less than 1/2 unit. 

65
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Table 2.—Value of nonfuel mineral production in Arizona, by county? | —— 
. . . (Thousands) - a 

Minerals produced in 1983 _ . County 1982 1983 __ in order of value : 
Apache __ = . _ W W Clays, sand and gravel (industrial), stone ° 

- _ (crushed). - Cochise _._______ $19,856 $25,001 Copper, lime, stone (crushed), gold, silver. - Coconino _____________ 1,332 _.. 2,962 — Stone (crushed), stone (dimension). . Gila _-_-_-~___________ 189,916 WwW Copper, molybdenum, stone (crushed), silver, 
clays. Graham_____________ 184 29 —- Stone (crushed), pumice. Greenlee ____________- WwW WwW Copper, silver, gold, molybdenum, stone a 
(crushed). . Maricopa _____________. 35,718 2,488 Stone (crushed), salt, clays. . Mohave __-__________ (1,448 =~ 4,721 _ Stone (crushed), gold, copper, silver, lead. Navajo.--____________. 1,829 WwW Stone (crushed). Pima________ =. 579,965. . _ 419,422 _ Copper, molybdenum, cement, silver, . __ Stone (crushed), gold, clays,lead. Pinal_.._-______ 374,927 310,690 Copper, molybdenum, gold, silver, um, . . _ lime, stone (crushed), perlite, sand and . gravel (industrial), pyrites, lead, clays. Santa Cruz ____________ 430 @® | . . Yavapai____________ 173,475 W _ Copper, cement, molybdenum, lime, silver, 
stone (crushed), gold, clays, gypsum. | Yuma -_-~__~_________ WwW () | | Undistributed®____-__§__ 180,396 611,321 - Sand and gravel (construction) XX °75,000 . Stone: . : | _ 

Crushed____ == ©22,200 XX . : Dimension __________ . Fey xx . | . 

Total _.-_______ ¥ 41,581,681 1,511,634 - 
e . * , ° e . . « ° e « e 

“Estimated. "Revised. |W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not applicable. . . ° ‘No production of nonfuel mineral commodities was reported for counties not listed. . Construction sand and gravel was produced; data not available by county. Total State value is shown separately under “Sand and gravel (construction).” . 
‘Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. a “Data do not add to total shown because of independent rounding. } * 
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Figure 1.—Value of mine production of copper and total value of nonfuel mineral 
production in Arizona.
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Table 3.—Indicators of Arizona business activity a | 
ee SS SSS SSS SSS 

1982" 1983 1984° 

Employment and labor force, annual average: a 
opulation Joo ~~ thousands_ _ 2,892 2,970 3,053 

Total civilian labor force _______________-----~~--------~-~-do___-~ 1,338 1,386 1,433 © 

Unemployment ___________~-------------------------do__~_- 133 126 71 

Employment (nonagricultural): - oe 

Mining total! _______-_____-__--------------~----~--do_~~- 17.7 14.3 13.3 . 

Metal mining?_ _____________-------------~------do____ 15.5 12.1 NA 
Nonmetallic minerals except fuels? _____._.__-_-_-_-------do__~- 6 6 NA | 

Manufacturing total_______.______--__-------------~--do___~ 154.5 155.8 172.3: 
Primary metal industries ___________----_----------do__~_ V7 6.5 7.0 

. Stone, clay, and glass products ________--_------------do___- 5.2 6.3 13. 

Chemicals and allied products?_ _.___._-.-_-_----------do___-~ 3.5 3.4 NA | 
’ - Petroleum and coal products?_________--_--_-------~---do____ 2 2 NA 
Construction _________________---------~---~--~-~-~-do____ 64.8 78.6 96.2 
Transportation and public utilities - - ~~~ -- ------~------~~-@0---- 56.6 57.2 60.4 
Wholesale and retail trade _____________-__----------~~-do___- 252.6 260.9 . 286.6 
Finance, insurance, real estate _________.--------------~-do__~- 62.0 65.7 71.7 

| Services _...____1________---__-~-------------~~-do___-~ 221.8 242.2 274.1 
Government and government enterprises _ ___-__.______-----do___- 199.9 203.1 206.1 

Total? _.§_ == LL __--dol___ =—:1,029.8 1,077.8 —s1,180.8 

Personal income: . : . 

“Total... _~ millions__ $29,116 = $81,915 = $36,151 

Per capita. ___________-_--------~------------------------ $10,067 $10,745 $11,841 

Hours and earnings: a 

_ Total average weekly hours, production workers __-_..—---~—-----~------ 38.9 40.5 40.8 

Mining (copper ores) _ ______-_-------~-~---------~---+------- 38.3 39.1 41.3 

Total average hourly earnings, production workers _ __ _ — _ --------------- $8.73 $8.99 $9.09 

Rarning te (copper ores) — — ~~ —— = = -—— == $n $12.87 $13.28 $13.41 
. y industry: “— 

Farm income__________________----_---~---------~-~- millions__ $306 $288 $407 

Nonfarm _______--_-------------------------------do---~ $19,513 $21,588 $24,520 

Mining total. __________-_-_------------------------do__~--~ $527 $451 $443 : 

Metal mining ~----------~--~------------------do__ ~~ $455 $385 $374 

Nonmetallic minerals except fuels______.____-_--------do__~_~ $10 $12 $12 : 

Coal mining ___________--.---------------~-----do___- Ww $46 $49 4 

- Oil and gas extraction __________-_-----------~-~---~-do____ WwW $8 $9 . 

Manufacturing total__._____________-__----------------do____ © $3,654 $3,931 $4,553 

Primary metal industries __________----------------do___-_ $229 $212 $231 

Stone, clay, and glass products — ~~ - --------~~--~~~-----G---- $123 $152 $188 

Chemicals and allied products _.______-__.-----------do_~~-~ $78 $86 $94 

Petroleum and coal products ..______-------------~---do___- $7 $5 $5 

Construction _________-____-___.------~-------~~-do___- $1,496 $1,802 $2,203 

Transportation and public utilities _. ._-___________.-__-~--do___~_ $1,386 $1,503 $1,592 

Wholesale and retail trade __________-.----------------do___- $3,404 $3,662 $4,226 ; 

Finance, insurance, real estate ____.____--_---+---------do__-~~ $1,085 $1,337 $1,609 

Services ______________.-_---~------------------do__-- $3,867 $4,442 $5,197 

Government and government enterprises ___ _____---___------do____ $3,957 $4,267 $4,531 

Construction activity: — oO 
Number of private and public residential units authorized ————-------~---- 36,821 63,964 78,533 

Value of nonresidential construction. _ ___.______.._----—-—-—-—-~ millions__ $793.1 $917.0 $1,523.2 

Value of State road contract awards __________-_.---------~-~-~do___~_ $135.0 $291.0 $438.0 
Shipments of portland and masonry cement to and within the State 

thousand short tons_— 1,245 1,645 2,001 

Nonfuel mineral production value: . 

Total crude mineral value _____________________-___-_-~ millions._  $1,581.7  $1,511.6 = $1,483.5 

Value per capita__________-_--_----------------------------- $547 $509 $486 
a eed 

PPreliminary. "Revised. NANotavailable. W Withheld to avoid disclosing company proprietary data. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
SData may not add to totals shown because of independent rounding. | 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 

U.S. Bureau of Mines. 

In the industrial minerals group, the pyrites, and industrial sand and gravel. In 
leading commodities, in descending order of quantity of output, gains were noted for all 
value, were construction sand and gravel, except clays, gypsum, and pyrites; perlite, 
portland cement, crushed stone, lime, ma- pumice, and industrial sand and gravel 
sonry cement, gem stones, gypsum, indus- remained the same. Arizona continued to 
trial sand and gravel, perlite, salt, clays, rank first nationally in production of gem 
pumice, and pyrites. All commodities in- stones. 
creased in value except clays, gem stones,
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| _. Figure 2.—Principal mineral producing localities in Arizona.
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Trends and Developments.—Arizona’s cozari smelter was expected to produce 
copper industry continued to deal with the 460,000 tons per year after startup in 1986. © 
lowest copper prices, in real terms, since the -Arizona’s producers were required by law to 

Great Depression, large inventories of the cut their sulfur dioxide emissions to 316,800 | 

metal, and increased competition from im- tons per year by 1988. Through 1984, Phelps 
ports. However, reduced losses at some Dodge spent about $385 million, in 12 years, _ 7 
operations resulted from reduction in labor for air quality improvement facilities at its | 
costs through layoffs, shutdowns, shorter four copper smelters, and Magma Copper . 

work schedules, revised mining and smelt- had spent $50 million on environmentally — 
ing plans, improved technology, ownership related capital additions to its smelter. It 

_ changes, and organization restructuring. was contended that Mexican smelters, seek- | 
Workers on strike since mid-1983 were re- ing International Monetary Fund loans for | 

placed by nonstriking and new employees, construction, would not be subject to the 
often at lower wages and reduced benefits; game air pollution standards. _. | 

productivity of the individual workers in- —_— Exploration Activities.—According to the | 
creased. The vulnerability of the copper Arizona Department of Mines and Mineral | 
industry to the economy's cyclical swings Resources, a high level of exploration at the 
was demonstrated when one oil company beginning of the year tapered off by year- 

placed three Arizona operations on the ond because of weakened metal markets _ | 
market; buyers failed to be attracted to anq prices. Activity centered in the Union a 
another large copper, molybdenum, and pass mining district, Mohave County; in 7 
silver operation on the market for the fifth Tertiary Age detachment-fault mineralized | 

straight year; and the States \arBeat copper structures, La Paz County; in exhalative 

producer og eee “ite rinciple "4 L ‘ vent gold and base metal horizons of the Precam- | 

rd interest wn iis mune and treatmen’ brian schist belt, Yavapai County; and at 
facilities to a Japanese firm. several famous mines that had produced in 

The Environmental Defense Fund filed the past in Yavapai and Marico a Counties suit to force Phelps Dodge Corp. and Mag- poy fo, Yl eranwati s- 
| ma Copper Co. to comply with Federal clean ne nued | the Vekol ami Nee dis vet. 

air standards. Alleging that two company Pinal Co t the d © he Tomber istric d 
smelters emitted more than 550,000 short Pi “Younly, an t e *om evane an | 
tons of sulfur dioxide per year, more than lerce districts mn Cochise County. parge 
one-third of all sulfur emissions in the COMpanies such as Inspiration Consolidated 
Rocky Mountain West, the fund asked that Copper Co. and Phelps Dodge searched for 
the companies be required to control emis- Prectous metals deposits suitable for use as 
sions by 1986. Under the 1977 Clean Air 2 Silica flux in their smelters. Magma Cop- 
Act, smelter operators were exempt from P¢T explored its copper oxide deposit in the 
installing pollution controls if they could subsidence zone over the San Manuel ore 

show financial distress and if they could body. Uranium-bearing breccia pipes on the 
meet air monitoring standards. The exemp-.- Colorado Plateau were targets for acquisi- 

tion was to extend through 1987 in the form tion and drilling by Energy Fuels Nuclear 
of two 5-year waivers. The first order ex- Inc., Pathfinders Mines Corp., Rocky Moun- 
pired December 31, 1982; however, the Envi- tain Energy Co., Uranez U.S.A. Inc., and 
ronmental Protection Agency (EPA) regula- Western Nuclear Inc.’ 
tions for the second order had not been Legislation and Government Pro- 
published by yearend 1984. grams.—On May 2, 1984, the Governor 

Concern was expressed that copper smelt- signed Senate Bill 1048, which renamed the 

ers in Arizona and Mexico could create Arizona Department of Mineral Resources, 
serious air pollution problems along the | the Arizona Department of Mines and Min- 

Arizona-Mexico international border. Dis- eral Resources to promote the State’s min- 
cussions focused on the Cananea copper eral resources. Duties of the department 

smelter operated by Cia. Minera de Cana- were expanded and included assisting pros- 
nea S.A. 80 miles southwest of Douglas, the pectors and operators of small mines; main- 

Nacozari copper smelter operated by Mexi- taining an information bank and library of 

cana de Cobre S.A. 60 miles south of Doug- mineral and mining information, under- 

las, both in Sonora, Mexico, and the Phelps ground mine map repository files, and a 

Dodge Douglas smelter in Cochise County, mineral museum, providing quality mining 
Arizona. In 1984, the Douglas smelter emit- data, etc., for the legislature and other 
ted about 330,000 tons of sulfur dioxide, and agencies; surveying potential economic min- 
the Cananea smelter, 210,000 tons; the Na- eral resources; serving as a center of min-



| 70 | _ MINERALS YEARBOOK, 1984 — 

ing information; and publishing and dis- than 1 million previously undesignated 
-seminatinginformation. = —_— acres. were released for multiple. use. Min- 

About 1.1 million acres administered by . ing interests were concerned that many of _ 
| the US. Forest Service and the U.S. Bureau the areas were known to have high mineral 

of. Land Management (BLM) were included potential. | - os 
oo in the Arizona Wilderness Act of 1984 = The Arizona Bureau of Geology and Min- 
— signed by the President in August. Nearly eral Technology published Bulletin 194, list- 

: 660,000 acres were set aside as wildernessin ing Arizona mineral districts with their 
the Apache-Sitgreaves, Coconino, Coronado, total production of copper, gold, manganese, : 
Kaibab, and Prescott National Forests; molybdenum, silver, tungsten, uranium, va- 

| 396,000 acres in the Arizona Strip area nadium, and zinc through 1981. Also includ- 
| north of the Grand Canyon; and 6,670 acres ed is a map with mining districts color 

in the Arivaipa Canyon of the Sonoran coded using commodity and geological cri- 
So Desert. In a compromise measure, more teria.‘ a ae 

| REVIEW BY NONFUEL MINERAL COMMODITIES — ae 

| - | _ METALS | Cyprus Johnson Copper Co. _ Do, 
| _, at The Cyprus Bagdad operation at Bagdad, 

* _ Copper.—Arizona copper production in- Yavapai County, 120 miles northwest. of 
| creased about 10%; however, the value of its phoenix and 60 miles west of Prescott, 

output declined nearly 4% because of the included an open pit copper mine, a 55,000- 
further drop in the price of copper. The  ton-per-day sulfide ore concentrator, and an 

| average cathode price fell from $0.77 per oxide ore heap-leaching system with a sol- 
pound in 1983 to $0.67 in 1984. Of the 22 vent extraction-electrowinning (SX-EW) 
large-scale copper mines operating in 1981, pant producing electrowon copper cathode. 

| two were permanently closed by 1984, the Twenty percent of its copper concentrates 
Sacaton and Bluebird, and 9 were shut were contracted to be shipped to Mitsui 

| down indefinitely, the Christmas, Cyprus Mining & Smelting Co. Ltd., Japan, through 
| Johnson, Esperanza, Lakeshore, Magma, 1987, and from 60% to 78% of the concen- 

Mineral Park, New Cornelia, Silver Bell, trates were to be sent for smelting and 
and Twin Buttes. Of the latter group, all refining either to Inspiration or Magma 
except Christmas and Magma continued to Copper through 1986. Molybdenum concen- 
recover copper at precipitation or electro- trates were toll roasted at several European 
winning facilities in 1984. A significant rise and U.S. plants, and marketed by Phillip | 
in output at Esperanza, Morenci, Pinto Bros. Inc. | — | 
Valley, Ray Mines, Sierrita, and Silver Bell Depressed copper prices led Cyprus Bag- 

resulted in an increase in the value of dad to cut production by one-fourth in 
Arizona’s copper production, even though January and then to shut down the mitie 

| the value of copper production declined at and mill from February until late October; 
Bagdad, Inspiration, Johnson, Lakeshore, the SX-EW plant, however, was operated at 
Miami, Mission, New Cornelia, Sacaton, near capacity during the year. Operations 
San Manuel, San Xavier, and Twin Buttes. were resumed at 75% of capacity, and a 

_ Copper was produced at 28 operations in program instituted to reduce smelting and 
the following counties, in descending order refining costs, labor and transportation 
of output, Pima, Greenlee, Pinal, Gila, Yav- costs, power rates, and property taxes. Of 
apai, Cochise, Mohave, Graham, Yuma, and the 625 workers laid off in February, about 
La Paz. Of these, 14 were small operations 350 were recalled to restart the mine and 
treating or selling less than 100,000 tons of concentrator; 150 had been retained for 
material per year. The large operations are maintenance duties to operate the electro- 
discussed in the following section where all winning facilities. The company reported 
quantities are in short tons unless other- unit cash costs were reduced 30%, and the 
wise noted. installation was operated above cash break- 

Amoco Minerals Co., a subsidiary of even levels. With the mine closure, copper 
Standard Oil Co. (Indiana), through its sub- production was reduced from a normal 175 
sidiary Cyprus Mines Corp., managed Cy- million pounds per year to nearly 48 million 
prus Bagdad Copper Corp., Cyprus Pima pounds, according to Cyprus Minerals Co.. 
Mining Co. (owned 75.01% by Amoco and The Cyprus Johnson operation, 20 miles 
24.99% by Utah International Corp.), and east of Benson, Cochise County, consisted of
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an open pit mine, heap leach, and SX-EW which 25,120 net tons of copper was recov- 
plant. Waste stripping and open pit mining ered in 1984, compared with 25,324 net tons 
were halted in 1983. Leaching of previously in 1983. The Twin Buttes Mine, sulfide mill, 

_ stockpiled ore and recovery of copper at the and concentrator remained idle throughout 
SX-EW plant continued in 1984, producing 1984. From August 1983 through November 
8.8 million pounds of copper. Plans were to 1984, management personnel operated the 
continue leaching through the third quarter ion-exchange electrowinning plant using 
of 1985 when, because of limited ore re- feed from stockpiled oxide ores. | 
serves, operations will be suspended and all In October, Anamax reorganized its Twin 

| fixed assets and supplies sold or transferred Buttes operation, reduced oxide plant out- 
to other properties. put, and began the layoff of 187 salaried © 

The Cyprus Pima open pit copper mine workers. Of the 275 management employees 
and 32,500-ton-per-day concentrator about that had operated the facilities since the 
16 miles south of Tucson, Pima County, was strike began in August 1983, 22 were laid off | 
shut down in October 1982, and remained indefinitely November 16, 122 in early 
on a maintenance status. Since its closure, December, and 41 furloughed after project 
the company’s product inventory was sold, work was completed. About 100 striking 
and in 1984, most mobile mining equipment hourly workers were recalled under an 
and materials and supplies inventories were imposed contract that cut wages from near- 
being sold or transferred. , / ly $13.50 per hour under the old contract to | 

Production of copper ore at all of Amoco’s $8.25 per hour. In 1981, the mine employed 
Arizona properties totaled 56.6 million 1,100 hourly and 400 salaried workers. __ 
pounds in 1984, compared with 171.8 mil- The AMAX 1984 annual report showed 
lion pounds in 1983 and 223.4 million the AMAX share of ore reserves was esti- 
pounds in 1982. As of December 31, 1984, mated to be 106 million tons of sulfide ore | 
Standard Oil of Indiana’s 1984 annual re- with an average grade of 0.69% copper in | 
port estimated its copper ore reserves in the Twin Buttes and Palo Verde deposits, as 
Arizona totaled 436 million tons of 0.44% of December 31, 1984. Oxide ore reserves | 
copper, compared with 508.4 million tonsof were estimated to be 16 million tons of 
0.47% copper in 1983. Copper reserve addi- 0.82% copper. __ . 7 
tions at the Bagdad Mine totaled 55.2 mil- Following an October 1979 Federal Trade | 
lion tons in 1984 and copper reserves of Commission order based on _ antitrust 
123.2 million tons at the Pima and John-_ grounds requiring ARCO to divest most of - 
son Mines were eliminated from the 1984 its interest in Anamax within 5 years, 
amount since they were no longer consid- ARCO continued, unsuccessfully, to seek a ; 
ered to be economically recoverable.® purchaser of that interest. AMAX agreed in 
Anamax Mining Co., equally owned by principle to a cooperative effort with ARCO 

' AMAX Inc. and Anaconda Minerals Co.,a__ in the possible sale of Anamax. Oo 
wholly owned subsidiary of the Atlantic Eisenhower Mining, under an Anamax 
Richfield Co. (ARCO), operated the Twin and ASARCO Incorporated equal partner- 
Buttes Mine 25 miles south of Tucson, Pima ship, mined the Eisenhower (Palo Verde) 
County. This operation included an open copper deposit 6.5 miles north of the Twin 
pit mine, a 45,000-ton-per-day sulfide ore Buttes Mine between Asarco’s Mission and 
concentrator, a 10,000-ton-per-day ion- San Xavier open pit mines. Because of the 
exchange electrowinning plant for process- shutdown of the Anamax concentrator, 
ing solutions from leached copper oxide Asarco treated 6,713,000 tons of Eisenhower 
ores, and a uranium oxide plant. Anamax’s ores at its Mission concentrator. Asarco 
share of ores from the Eisenhower Mining estimated the partnership’s total ore re- 
Co.’s Eisenhower (Palo Verde) property was serves at yearend were 13 million tons 
treated at the Twin Buttes sulfide concen- containing 0.67% copper and 0.14 troy 
trator. Anamax was responsible for oper- ounce of silver per ton. During the year, 
ating the oxide plant and producing elec- Anamax and Asarco agreed to defer ship- 
trowon cathode copper; however, each part- ment of the Eisenhower ores to the Twin 
ner purchased and sold its own share of Buttes concentrator until 1987. The more 
cathode copper. than 100% increase in Eisenhower ores 

According to the AMAX 1984 10K Annual processed through Asarco’s concentrator 
Report to the Securities and Exchange Com- yielded 37,100 tons of copper and 596,000 
mission, the only production at the Twin ounces of silver. 
Buttes Mine was from the oxide plant at Asarco owned and operated the Mission
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and San Xavier open pit mines and the hower venture permitted changing the min- 
Mission 22,500-ton-per-day concentrator ing plan to reduce the amount of overbur- 
near Sahuarita, Pima County, about 15 den tobe stripped from the ore bodies. At its 
miles south of Tucson; the Sacaton open pit Mission Mine, Asarco recalled 70 workers 
mine and 11,000-ton-per-day concentrator, on April 1 for mine stripping operations 
about 3 miles northwest of Casa Grande, necessary to maintain full capacity of the 
Pinal County; and the Silver Bell open pit concentrator. However, in September and 
mine and 11,400-ton-per-day concentrator at October, the continuing slump in copper 
Silver Bell, Pima County, 38 miles north- prices forced the company to lay off 120 | 
west of Tucson. Concentrates were treated hourly workers and to operate with 280 

: ~ at the Asarco 175,000-ton-per-year smelter hourly and 122 salaried employees. | 
at Hayden, Gila County, where blister cop- § On August 15, the Silver Bell Mine was 
per was produced and copper anodes cast shut down after having been reopened just | 

_ for shipment to its refinery at Amarillo, TX. 10 months; previously, low copper prices 
The Asarco 1984 annual report noted closed the mine from December 1981 to 

production at its Arizona properties as fol- October 1983. About 170 workers were laid 
lows: - a , off, and 15 to 18 workers were retained to 

: 1. Mission treated 1,301,000 tons of ore, continue the leaching operations and.main- 
recovering 10,400 tons of copper and 188,000 tain other facilities. Annual copper output 

| ounces of silver. was expected to fall from 21,000 tons to 

| - 2, A total of 2,329,000 tons of San Xavier 5,000 to 6,000 tons; production costs were 
ore was processed through the Mission con- reduced from 88.6 cents per pound in 1983 
centrator, yielding 9,400 tons of copper and ___to 71 cents in 1984.° a 
103,000 ounces of silver. | The Sacaton open pit mine was closed on 

3. Sacaton treated 1,000,000 tons of ore, March 31 owing to exhaustion of ore re- 
recovering 4,500 tons of copper, 33,000 serves. The concentrator was mothballed 
ounces of silver, and 479 ounces of gold. § = and 190 workers laid off. Normal production | 

4, Silver Bell recovered 2,272,000 tons of was about 21,000 tons per year. A major 

copper and 102,000 ounces of silver. revegetation of waste dumps and tailings 
As of December 31, 1984, Asarco esti- ponds requiring irrigation equipment and 

mated reserves at its Arizona properties as chainlink fence was under way on the 
: follows: San Xavier, 157 million tons of property. Asarco recorded a $35 million 

0.51% copper and 0.08 ounce of silver per pretax writeoff on the property because the 
ton; Mission, 78 million tons of 0.76% cop- underground copper property at Sacaton 
per and 0.17 ounce of silver per ton; and _ could not be profitably mined at then fore- 
Silver Bell, 21 million tons of 0.68% copper seeable copper prices. | 
and 0.07 ounce of silver per ton. | Asarco’s Hayden smelter reached its 

After posting net earnings of $58.3 mil- highest monthly operating rate in 10 years 
lion in 1983, Asarco reported a net loss of with the Inco-type oxygen-enriched flash 
$306 million in 1984, including an unusual furnace, which started up in November 

$254 million pretax loss, which reflected the 19838. The new energy-efficient furnace 
closing or shutdown of certain facilities and eliminated production curtailments used 
the writedown of some properties no longer for air quality control purposes. During the 
considered economic. On November 30, year, the smelter had no violations for 

Asarco announced a plan to replace a por- sulfur dioxide ambient air standards and 
tion of the salaried employees’ pay with was the first in Arizona to meet Federal and 
stock and a 4% to 10% cut in pay, with the State air pollution standards. Flash-furnace 
highest income giving up the most pay. The startup problems included frequent shut-. 
action was deemed necessary to preserve downs for cleaning the dust handling sys- 
the strength of the company. tem, and in November, the premature fail- 

Asarco reported its Mission complex, ure of furnace brick necessitated a 6-week 
which included the adjacent Mission, shutdown to reline the furnace. Concen- 

Eisenhower, and San Xavier Mines, reduced trate feed for the smelter was supplied by 
costs of producing a pound of copper by Ray Mines, Mission Mine, Troy Mine (Mon- 
about 28% between 1981 and yearend 1984. tana), and Silver Bell Mine. 

During that period, the Mission haulage Duval Corp., a subsidiary of Pennzoil Co., 
fleet and flotation cells at the concentrator operated the Sierrita open pit copper- 
were modernized and, in 1984, an agree- molybdenum mine and 85,000-ton-per-day 
ment with Asarco’s partner in the Eisen- concentrator 30 miles south of Tucson, Pi-
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ma County. The Copper Leach Electrolysis spiration also smelted copper-bearing mate- __ ee 
and Regeneration (CLEAR) hydrometallur- __rials and, to a lesser extent, provides refin- . 
gical plant, shut down in April 1982; was ing and rod-fabricating services for other 
permanently retired at yearend 1984. The copper producers under toll contracts or by ~ 
Esperanza open pit copper-molybdenum purchases of concentrates. The company’s 
mine, adjacent to the Sierrita pit, and its Christmas open pit and underground mines 

15,000-ton-per-day concentrator remained and 5,500-ton-per-day concentrator 35 miles _ | 
shut down. Esperanza’s crusher, however, south of Miami, Gila County, and its San- | | 
was reactivated to increase the capacity at chez copper exploration project near Saf- 
the Sierrita concentrator, which reached a ford, Graham County, continued inactive. 

1-day record high of 101,000 tonson Novem- _—In- July 1984, Inspiration acquired the - 
ber 13. The Mineral Park open pit molyb- adjacent Bluebird property from Ranchers | 
denum-copper mine and 15,000-ton-per-day Exploration and Development Corp. The | 

Kingman remained idle. Precpitate plants iere nog oratar SEW teen hed _ - PY _ leach pads, and an SA- pliant, ha n 

at Esperanza and Mineral Park continued die since 1982. Although Inspiration did . 
to produce cement copper. | _ not plan to reactivate the facilities, the area 

The Sierrita Mine operated most of the was to be used to place leach materials from | 
yearly 90% capacity; at yearend, about 70 other mines. Acquisition of the property, 

aS .. With a boundary common to Inspiration, , 
ompoyed, down vom a peak “i oot k would not only provide additional reserves, 

- ttourly employees continu WOrK but made available Inspiration reserves pre- . 
through 1984 without renewing the labor viously considered inaccessible. 

In October 1984, afer reaching an impeme _,Th* Ia"piration Resources 1964 10K An : 
. ge ge > aL: . hu port show e Inspiration area : 

Hivos the comtvany inaposed a 15 % wage cut mines produced 14,944,000 tons of ore con- —— 

however, to compensate for the lower taining 0.526% copper and 25,671,000 tons : 

wages, employees worked overtime two ex- of waste in 1984, com pared with 14,724,000 | 
tra 8-hour shifts per month. Increased pro- tons of ore containing 0.525% copper and | 

- ductivity of the work force reduced through- 23,718,000 tons of waste in t 983. At the 5 
put costs per ton of ore milled to about smelter, 107,000 tons of Inspiration Ss own ; 
$3.30, compared with $5.19 per ton in 1981, CPPer concentrates were treated in 1984, : 
the last full year of production” compared with 104,000 tons in 1983; toll and : 

The Pennzoil board of directors voted, on purchased concentrates rose to 250,000 tons ‘ 

November 8, to have its Duval subsidiary in 1984, compared with 96,000 tons in 1983. 

sell off its base and precious metals and > Copper production from the refinery rose to 
potash operations and properties in Arizo- 84,804 tons in 1984, compared with 81,123 

na, New Mexico, and Nevada. In 1984, the m8 in 1983, and from the rod plant, in- 
Pennzoil metals division posted losses of $16 creased to 95,231 tons in 1984, compared 
million after taxes, compared with $163 With 91,303 tons in 1983. Total copper re- 

million in 1983 and $30 million in 1982, covered from the Inspiration area mines 
Pennzoil wrote down its metal assets ap- increased to 75,490 tons in 1984 from 69,313 

proximately $100 million ($67 million after tons in 1983. 
taxes) in 1984 and restructured its company As of December 31, 1984, the company 
to concentrate on petroleum and sulfur reported estimates of 233 million tons of 
production.*® 0.55% copper in proven reserves and 18 

Inspiration, a subsidiary of Inspiration million tons of 0.57% copper in probable 
Resources Corp., properties included the reserves at its Inspiration mines. Estimated 

Joe Bush-Thornton and Live Oak-Red Hill- ore reserves at the Christmas, Ox Hide, and 
Bluebird open pit mines in the Miami area, Sanchez Mines remained the same as in 
Gila County. In the Miami area, the oper- 1983. 
ation included crushing facilities, a 20,000- Inspiration incurred an operating loss of 
ton-per-day concentrator, a smelter with a $9 million in 1984, compared with an oper- 
rated annual capacity of 110,000 tons of ating loss of $18.6 million in 1983. Net sales 
copper in concentrate, a sulfuric acid plant, increased from $161 million in 1983 to $163 
a solvent-extraction plant, an electrowin- million in 1984. 

ning and electrorefining tankhouse, and a In addition to smelting ores and concen- ° 
continuous-cast rod-fabricating plant. In- trates from its own properties, Inspiration |
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__._- processed concentrates from Duval’s Sierri- . Ray Mines Div. operated at close to full 
| ta Mine beginning in early 1984, and from capacity compared with 1982 and 1983 _ 

os _ Amoco’s Cyprus Bagdad operation starting when the operation was shut down from 
_- - in September. The long-term contract to May 1982 until September 1983. The silicate 

treat concentrates from the nearby Pinto ore vat-leach, electrowinning refinery, and 
Valley Copper Corp. operation was termin- Kennecott’s Hayden smelter, however, re- 
ated early in 1984. In May 1984, Amoco and_ mained closed throughout 1984, and concen- | 

: Inspiration terminated their August 1983 trates produced at Ray Mines were sold to 
| | agreement to form a 50-50 partnership in Asarco for treatment at the Asarco Hayden 

the Inspiration smelter, and plans to in- smelter. 7 Se 
_ crease production and to modernize the | Owing principally to lower copper prices, 

smelter were put on hold. As a means of Kennecott’s operating loss at properties in 
: ‘coping with reduced supplies of copper con- five States increased from $91 million in 

| - centrates while still containing costs of 1983 to $160 millionin 1984. — | 
- — . @perating the smelter, a new two-converter ‘Newmont: Mining Corp. owned two sub- | 

ee program for the smelter was instituted in  sidiaries in Arizona: Magma Copper and 
, the spring. The system allowed the smelter Pinto Valley Copper. Magma Copper oper- 

to run 350 days per year rather than the ated the San Manuel Div. at San Manuel, 
oe intermittent 200 to 250 days previously Pinal County, 43 miles northeast of Tucson, 

| ‘scheduled because of lack of concentrates. | and the Superior Div. at Superior, Pinal 
. In other cost-reducing measures, 192 County, 60 miles east of Phoenix. Pinto 

| workers were laid off at Inspiration, bring- Valley Copper was headquartered near 
= ing the total number employed to approx- Globe, and. the operations were about 6 

_ imately 1,200, compared with 2,250 in 1981. miles west of Miami, Gila County. 
| | In environmental matters, the Arizona |§ Magma Copper’s San Manuel Div. com- 

| | Department of Health Services cited the prised an underground mine, a 64,000-ton- | 
company 16 times for exceeding health per-day concentrator, a smelter with a | 

- ss standards for sulfur dioxide emissions in 200,000-ton annual capacity of copper 
| _ 1984 and for failing to install the required anode, and a 125,000-ton-per-year continu- 

| emissions-monitoring equipment at its ous-cast rod plant. According to the 1984 
: _. smelter. Most violations occurred in No- Newmont annual report, the San Manuel _ 

i vember when the acid plant was shut down Mine operated at 90% capacity, producing 
| . for repairs. | 7 20.4 million tons of ore averaging 0.638% 
. | The development of a trim blast design to sulfide copper, compared with 18.3 million 

: . improve the stability of a final pit wall at tons of 0.642% sulfide copper in 1983. Cop- 
the Inspiration Mine was described.°® _ per contained in the concentrates rose to 

_ Kennecott, a subsidiary of Standard Oil 120,345 tons, byproduct silver production 
' Co. of Ohio (Sohio), operated the Ray Mines increased to 502,072 ounces, and molybde- 

_ Div. in Arizona. The installations included num sulfide to 3,695 pounds; gold output, 
an open pit copper mine, a 15,000-ton- however, declined to 24,892 ounces. 
per-day silicate ore vat leach, a solvent- | Suffering its fourth consecutive year of 
extraction plant, and a 14,000-ton-per-day losses, $44 million in 1984, Magma Copper 

electrowinning refinery near Ray, Pinal sharply reduced development work at the 
County, and 22 miles to the southeast, a San Manuel Mine and ceased development 
27,000-ton-per-day concentrator, a smelter work on the deeper Kalamazoo ore body. In 
with an annual capacity of 80,000 tons of a further effort to cut costs, the company 
copper anode, and a sulfuric acid plant at sought unsuccessfully to renegotiate its 
Hayden, Gila County. 1983 labor contract. More than 3,456 work- 

| According to the Sohio 1984 10K Annual ers were employed at the San Manuel 
Report, Ray Mines produced 98,100 net tons operation, down about 1,500 from the peak 
of copper in 1984, compared with 46,163 net reached in 1981. 
tons in 1983 and 111,267 net tons in the The feasibility of open pit mining oxide 
peak year of 1981. Ores mined and treated ore over the San Manuel Mine subsidence 
increased to 11,756,000 net tons in 1984, area and of constructing a leach pad and 
compared with 4,346,000 net tons in 1983 SX-EW plant. to recover the copper were 
and 14,816,000 net tons in 1981. The average investigated as a future method of reducing 
ore grade was 1.109% copper in 1984, com- costs at the Nation’s largest underground 
pared with 1.187% in 1983 and 0.969% in copper operation. The in situ leach of oxide 

| 1981. ores in the same general area was also
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considered. Intensive studies were under 375 workers were recalled. The mine plan 
way on the practicality of retrofitting the was revised to reduce stripping and the 
San Manuel smelter, at. a cost of $150 higher cost toll smelting and refining con- | 
million, to meet sulfur emission require tract existing under the previous ownership 
ments of the Clean Air Act by 1988. was canceled. Concentrates were then 

The. Newmont 1984 annual report showed shipped to the Magma Copper smelter at , 
San. Manuel proven reserves at yearend San Manuel. | ae oo. 

were estimated. to be 312.6 million tons At yearend, Newmont estimated reserves 
averaging 0.694% copper, 0.028% molybde- of 373 million tons of 0.403% copper and 
num sulfide, 0.029 ounce of silver, and 0.015% molybdenum at the Pinto Valley 
0.00158 ounce of gold. At the deeper Kala- Mine and nearly 6 million tons of 3.14% 
mazoo ore body, ore reserves were 354.9 mil- copper at the Miami East Mine. a 
lion tons of 0.715% copper and byproducts = In 1984, Newmont posted a $44.1. million 
the same grade as the San Manuel ore body. oss before taxes at its Magma Copper 
The San Manuel and Kalamazoo ore re operations, compared with $53.3 million in — 
serves include 98 million and 101 million 1988; Pinto Valley Copper’s losses were $9.1 
tons, respectively, contained in a shaft pil- million, compared with $1.1 million in 1983. 
lar; removal of these reserves would require Although Newmont’s net income of $41 
additional pat entries. San wanue ome million in 1984 was down from the $53.3 
Dee eee Pro ee renee en Were, OF million posted in 1983, the corporation was 
ee o iading 280" cons of ».168% copper, one of the few natural resource companies | 

0.37%. copper oxide contained in the mine’s diversification wi ths trefoctnn ‘of oll: cae | 
subsidence area, which may be recovered in coal, and gold.° a De | 

the future by in situ leaching methods. _ Noranda Lakeshore Mines Inc., a subsid- : 

ground Magma Mine and’ concentrator, ist of Noranda Mines Lid., Toronto, Cana- | 
_ which were shut down in August 1982, 9% Operated the Noranda Lakeshore Ps a 

remained on a care-and-maintenance status at vas De gs | 7 
throughout 1984. Magma Copper reported County, on the Papago Indian Reservation. . 
that because the mine was inactive ore After conversion of its underground mine | 
reserves remained at 4.4 million tons and and vat-leach facility to an in situ leach and 
averaged 5.69% copper, 0.026 ounce of gold SX-EW operation in 1984, Noranda report- | 
per ton, and 0.71 ounce of silver per ton. ed recovering 7,701 tons of copper from its 

Pinto Valley Copper was incorporated by © Situ leach, compared with 18,760 tons of _ | 
Newmont in 1983 following its acquisition C°PPer recovered by vat leaching 1,297,000 | 
of the Cities Service Co.’s mining assets in D8 of ore in 1983. At yearend, oxide ore 
Arizona. The operations included the Pinto i™ventories remained an estimated 13 mil- 
Valley open pit copper mine, a 50,000-ton- ion tons of 1.16% copper. Inventory esti- 
per-day concentrator, a 33,000-pound-per- ™ates of sulfide ore in the tactite zone 
day SX-EW plant west of Miami; another Temained at 9 million tons of 1.35% copper | 
SX-EW plant at Miami for treating leach 40d in the porphyry zone at 41 million tons 
solutions from the Miami Mine; the old °f 9.65% copper. | . | 
Miami underground copper mine that was Phelps Dodge ranked first in copper Ppro- 
converted to a leach operation in 1959; the duction with more than 29% of Arizona's 

leaching facilities; and the Miami East un- Copper produced in the United States. The 
derground mine on care-and-maintenance Company owned and operated the Morenci- 
status throughout the year. | Metcalf open pit mine in Greenlee County, 
Newmont reported the nearly 11.3 mil- 169 miles northeast of Tucson; the New 

lion tons of Pinto Valley ore, averaging Cornelia open pit mine at Ajo, Pima Coun- 
0.487% copper, treated in 1984 yielded ty, 106 miles southwest of Phoenix; and the 
43,706 tons of copper, 155,308 ounces of Copper Queen Branch leaching and precipi- 
silver, and. 2,951 ounces of gold. Leaching tation operation at the permanently shut- 
and SX-EW facilities operated throughout down Lavender Pit and the underground 
1984, producing 12,801 tons of copper. Copper Queen Mine at Bisbee, Cochise 

Closed since July 1982, the Pinto Valley County. The Safford Branch copper deposit 
open pit mine and concentrator were reacti- near Safford, Graham County, and the cop- 
vated when several cost-reducing measures per deposit in Copper Basin southwest of 
were taken. Labor unions agreed to accepta Prescott were in the developmental and 
wage reduction of $2.00 per hour during the land acquisition stages, respectively. 
6-month startup period, and approximately For the third consecutive year, the corpo-
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ration reported a net loss; in 1984, the net 194,000 tons of copper recovered in 1981. 

loss from continuing operations before taxes At Ajo, Phelps Dodge operated the New 

reached $267.8 million, compared with $68.5 Cornelia open pit copper mine, a 28,000-ton- _ 

million in 1983 and $74.3 million in 1982.In _ per-day concentrator, and a smelter with an 

| | 1984, the loss included a nonrecurring pre- annual capacity of 50,000 tons of copper 

, tax charge of $195 million, reflecting a anode. In August, the mine and concentra- 

_ writeoff of smelter equipment and other tor were shut down until the price of copper 

facilities rendered obsolete partially by en- was firmly above 80 cents per pound. About — 

vironmental regulations, the shutdown of 500 workers were laid off and 180 were 

certain mining and smelting operations, retained for care and maintenance. After 

and a writedown of its uranium producing being closed since April 1982, the Ajo smelt- 

subsidiary, Western Nuclear. Primary met- er reopened on May 16 and continued in 

al losses continued to be attributed to over operation the remainder of the year to 

production of foreign state-owned copper process ores from other Phelps Dodge oper- 

| producers and the strength of the U.S. ations. About 100 hourly and 19 salaried 

| dollar in relation to other currencies, caus- workers were employed. According to a 

ing low copper prices. Somewhat improved consent decree agreed upon by Phelps 

conditions at the Morenci Mine brought Dodge and the EPA in 1981, and amended 

Phelps. Dodge’s production of copper in in 1984, the Ajo smelter wag, to be in full 

Arizona to 242,600 tons, compared with compliance with regulations limiting emis- 

| 218,100 tons in 1988, 126,800 tons in 1982, sions of sulfur dioxide by January 1984, and 

a and more than 233,800 tons in 1981. with requirements for particulate matter by — 

| In its 1984 annual report, the company yearend 1985. | 

estimated ore reserves at its Morenci- Ores and concentrates were processed at 

Metcalf Mine as 814 million tons of 0.76% the Douglas smelter throughout 1984; how- 

| copper; at its Western Copper property ever, because the cost of installing environ- 

8 adjoining Morenci-Metcalf, 184 million tons mental protective equipment cannot be eco- 

cS of 0.64% copper; at its New Cornelia (Ajo) nomically-justified, the corporation expects 

7 Mine, 209 million tons of 0.50% copper; at _ to close the facility by the end of 1987. — 

Safford (underground development), 262 Phelps Dodge temporarily closed its Ash 

million tons of 0.88% copper; and at Copper Peak silica flux mine on August 12 because 

Basin, 175 million tons of copper-bearing of low silver prices. Situated between 

material averaging 0.55% copper and Safford and Duncan, the mine provided flux 

0.021% molybdenum. | / _ for the Morenci and Hidalgo smelters for 4 

At Morenci, the Phelps Dodge operation years. : 

: ‘included the Morenci-Metcalf Mine com- The company’s deep, low-grade sulfide 

prising the Morenci open pit and the adja- copper mine near Safford was. allowed to 

cent Metcalf open pit, formerly operated as flood in August. Development of the Phelps 

7 separate mines; a 60,000-ton-per-day con- Dodge low-grade sulfide copper deposit at 

centrator at the Morenci Mine and a 40,000- Copper Basin depends on higher copper 

ton-per-day concentrator at the Metcalf; prices and land exchanges between the US. 

leaching and precipitation plants; and a Forest Service and the BLM. The land 

160,000-ton-per-year smelter. Mining at the exchange was delayed 18 months when the 

Metcalf pit was suspended at yearend 1983, Forest Service requested an Environmental 

and all production in 1984 was from the Impact Statement. Some Prescott residents 

Morenci Mine. The Morenci smelter was protested the close proximity of the poten- 

idled at the end of the year when smelting tial open pit copper mine. 
requirements were reduced because of the Continental Materials Corp. wrote off its 

shutdown of the New Cornelia Mine andthe Oracle Ridge Mining Partners copper ven- 

termination of the Amoco (Bagdad) con- ture in the third quarter of 1984. Owned 

tract. ‘The expenditure of another $50 mil- 45% by Continental Materials and 55% by 

lion would be required to bring the smelter Union Miniére SA of Brussels, Belgium, the 

into compliance with environmental regula- mine was 20 miles south of Oracle, Pima 

- tions, and the smelter was expected to County, on the northeastern slope of Marble 

remain down until air quality standards Peak in the Santa Catalina Mountains. 

could be met. Fines for violations of the Development work was completed in 1983, 

ambient air standard for sulfur dioxide at and because of low copper prices, the prop- 

Morenci in 1984 totaled $135,000. In 1984, erty was placed on a care-and-maintenance 

with a work force that averaged 2,040 em- basis. In 1982, the company estimated re- 

ployees, compared with 3,230 in 1981, serves at 11 million tons of ore at 2.25% 
Morenci brought production up to nearly copper, with small amounts of silver and 

217,000 tons of copper, surpassing the gold.
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Table 4.—Arizona: Production and value of copper in Arizona and the United States 

| Arizona copper production US. copper production Arizona 

| Year Quantity watts - Quantity nl rus. 
ousan: thousan copper 

tons) tons) production 
ee 

1980 __.-__------~-_-___-_--___ 770,118 $1,738,908 1,181,116 $2,666,931 65.2 1981 ---~_-___-~ 1,040,813 | 1,953,142 1,538,160 2,886,440 67.7 1982 ~~~ 769,521 1,235,055 1,146,975 1,840,856 67.1 1988 _- 678,216 1,144,285 1,038,098 1,751,476 65.3 1984 146,453 1,100,182 1,091,284 1,608,422 68.4 

: Table 5.—Arizona: 15 leading copper producing mines in 1984, in order of output . 

! Min Co Ope Source of in in ine unty — rator urce of copper 1984 1983 < . Pee 

1 1 Morenci — —_ Greenlee _ __ Phelps Dodge Corp .____ Copper ore and precipitates. 2 2 San Manuel _ Pinal _____ Magma Copper Co____ __ Copper ore and tailings 
slag). 3 . 6 Ray_.____ —~-~-do___ Kennecott___________ Copper ore and precipitates. 4 5 Sierrita____ Pima _____ Duval Corp __________ Copper ore. 5 4 Inspiration _ Gila______ Inspiration ( Consolidated Do. 

_ pper Co. 
6 . 15 _— Pinto Valley_ —_—-do ___ Pinto Valley Copper Corp _ Do. 

4 47 Eisenhower _ Pima _____ Eisenhower Mining Co _ _ _ Do. 8 9 Twin Buttes _ ----do_-.  Anamax Mining Co_____ Do. 
9 8 New Cornelia —~—-do ___ Phelps Dodge Corp _____ Copper ore and precipitates. oS 10 3 Bagdad _ _ _ _ Yavapai — __ Cyprus Bagdad Copper Co _ Copper ore. . 11 414 Silver Bell _ _ Pima _____ ARCO Incorporated _ _ _ Copper ore and precipitates. 7 12 10 Mission.___  ____do ___ ~~ --do 2 Le Copper ore. - rc 13 13 San Xavier _ do ___ —~-~-do_ Do. . 14 11 Lakeshore__ . Pinal _____ Noranda Lakeshore Mines Do. 

15 18 Esperanza __ Pima____. DuvalCorp__________ Copper precipitates. 
ee 

Table 6.—Arizona: Material handled and copper produced at : 
16 leading copper open pit and underground mines 

. Waste material 
remov . oo 

Ore mined (excluding material Material Placed Total copper Mine (thousand ' Placed in leach (thousand PS | produced! 
metric tons) . um : metric tons 

(thousand metric metric tons) 
tons) 

1983 1984 . 1983 1984 1983 1984 1983 1984 

OPEN PIT : 
Morenci _ _ __ __ 81,209 34,823 8,216 12,140 11,731 18,783 161,646 216,577 Ray_________ 3,943 10,665 a _- 7,317 22,456 35,097 91,538 Sierrita ______ 18,804 26,476 6,072 18,565 67 _- 59,149 78,984 Inspiration —___ 6,426 5,988 7,498 12,517 20,608 17,205 63,697 69,879 Pinto Valley ___ _- 10,207 _- 1,890 -- 5,997 6,962 47,201 Eisenhower _ _ _ _ 5,623 6,090 6,995 9,218 — -- 34,616 33,646 Twin Buttes ___ 653 _- 753 _- 18 -- 28,719 22,788 New Cornelia_ _ _ 7,278 5,255 2,151 3,068 _— —_ 33,807 23,235 Bagdad ______ WwW 4,032 NA 3,670 NA 343 Ww 21,660 Silver Bell. ____ 787 2,046 845 2,398 454 -- 8,174 15,089 Mission ______ 8,622 1,180 9,182 (*) _- _- 21,755 9,469 San Xavier ____ 2,526 2,113 2,416 4,168 _- _- 10,236 8,598 Esperanza. __ __ -- -- -- -- -- 2,057 WwW 4,235 Miami_______ . -- -- _- -- -- -- W 4,061 
UNDERGROUND 
San Manuel_ _ __ 16,576 18,447 —- —- _- -- 100,419 107,006 Lakeshore. _ _ _ _ 965 -- _- _- -- -- 17,019 6,987 

eres 

NA Not available. W Withheld to avoid disclosing company proprietary data. 
1Grogs metal content. 
*Included with waste material removed from Eisenhower Mine.
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.. Table 7.—Arizona: Mine production (recoverable) of gold, silver, copper, 

. lead, and zinc, by county , , , . 

i Material . . . | | oroduucag 1 soldor Gold Silver 

7 a Lode Placer = metric © Value ony, Value 
rv nnn Sea EEE ESSE 

1982, total _ _ — — Woe 33 __- 128,098,809 «61,050 $22,949,307 6,309,327 $50,159,151 

1983, total___.__-------- 27... 1 122,743,740 61,991 26,284,184 4,491,582 51,383,123 

ean nS S
e 

1984: a . 

Cochise ____~----~---- 2 -- - WwW Ww -. W WwW WwW 

Gila.______-------~-+- 3 -- WwW -- -- Ww Ww 

Graham ___~—----~-~--- 1 -- Ww WwW Ww Ww WwW 

Greenlee. ____-_------ 2 -- WwW Ww Ww Ww WwW 

LaPaz _____-_-------- 1 WwW Ww WwW WwW Ww 

Mohave ____—~------- 1° -- Ww. Ww WwW WwW Ww 

Pima ~~ -_------- .. 17 -- 46,258,317 Ww W 1,932,974 15,735,684 . 

. Pinal __ _. -_--__~---+-- 5 -- WwW Ww OW 1,110,680 9,041,668 

Yavapai _______--.--- 1 -- Ww -- _- _- -- 

Yuma ______.------- 1 -- Ww WwW WwW WwW WwW 

Total _.____------ 24 _— _5125,687,818 351,548 *18,591,200 $4,093,036 __°33,320,014 

. Copper Lead Zinc 

OO Total val 

Metric Value . Metric Value Metric _ Value arya 

1982, total _._._____------ 769,521 $1,235,054,884 359 $202,414 --. __  $1,808,365,756 

. 1988, total _._.___-_------ 678,216 = 1,144,284,633 T7155 = °74,001 ae - __ -¥1,222,025,941 

1984: 7 
Cochise _____-_------- | WwW Ww -- -- -- —— WwW 

Gila._-___-.-~----~-- WwW W = == -— -——- WwW 

Graham — __ = ~~ ~~ +--+ WwW Ww -_- _— --— : : Ww 

Greenlee__—_--~------ WwW Ww Ww - W — -- W 

LaPaz __.____----~--- _- -- WwW WwW ee WwW 

' Mohave ______----~-~-- WwW Ww Ww - WwW melee WwW 

Pima______~_------- 191,410 282,115,059 WwW WwW _- oo Ww 

Pinal -_ _.__---_---~--- Ww Ww Ww Ww We -- WwW 

Yavapai _____-------- WwW Ww -- -- —— -— Ww 

Yuma _____~-------~- Ww WwW WwW Ww -- — Ww 

Total _.______---- $746,453 °1,100,181,923 WwW WwW -- -- Ww 

USUI 

TRevised. |W Withheld to avoid disclosing company proprietary data. . 

1Operations at which metals were recovered only from tailings or precipitates are not counted as producing mines. 

2Does not include gravel washed. | . 

3Includes items indicated by symbol W. . 

Table 8.—Arizona: Mine production (recoverable) of gold, silver, copper, — | 

| lead, and zinc in 1984, by class of ore or other source material 

pe SS SS 

. . Number Material Gold Silver Copper Lead Zinc 
Source of treated (troy (troy (metric (metric (metric 

mines’ (metrictons) OUnCes) ounces) _ tons) tons) _ tons) 

Lode ore: 
Gold____-_-_-___--------- 1 WwW WwW WwW _- __ __ 

Gold-silver______~--~----~ 2 WwW Ww WwW WwW _- _- 

Silver________.--------~- 3 WwW Ww Ww Ww Ww _- 

Total... -__-_----- 6 Ww WwW Ww Ww Ww _- 

TT—T—e———rNTTT—NT—T—T—T—T—T——=E—={>—E$—>Eqq~X~E=&&q&—=EEQQaSSS 

Copper _______--------- 17 125,499,146 WwW 3,727,015  7699,308 Ww -- 

lead ~_-___ 1 WwW WwW Ww WwW WwW _— 

Total. ________----~-- 18 WwW Ww WwW Ww Ww _- 

o_o 

Other lode material: 
Gold-silver tailings. _.__—-- _- WwW WwW WwW WwW WwW _- 

Silver tailings ___ ___.--_--~ _- Ww Ww Ww _- _- _- 

Copper precipitates _____---~ 5 69,205 _- _— 46,804 _- _- 

Copper tailings ________-_~-- — WwW _- _- WwW _- _- 

Lead tailings ________-~---~- _- WwW WwW WwW Ww Ww _- 

Total ______-__-__--~- 5 WwW Ww WwW WwW WwW -— 
meme 

Grand total_ ______~-+-- 94 %125,687,818 351,548 4,098,086  %746,453 WwW -- 
nN 

W Withheld to avoid disclosing company proprietary data. 
Detail may not add to totals shown because some mines produce more than one class of material. Operations from 

which metals are recovered only from tailings or precipitates are not counted as producing mines. 

2Includes copper recovered from precipitates of ore leached. 
3Includes items indicated by symbol W.
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Table 9.—Arizona: Lode mine production (recoverable) of gold, silver, copper, lead, and 
ae zinc in 1984, by type of material processed and method of recovery : 

‘Type of material Gold Silver Copper Lead Zinc 
processed and method (troy | (troy (metric (metric (metric 

of recovery ounces) ounces) tons) tons) tons) —_$ nO) tos) 
Cyanidation __..___________ Ww Ww __ _ __ Acid leaching (vat, tank, heap) _ _ _ __ __ 122.788 __ . __ Smelting of concentrates _____ __ Ww WwW 2676,484 Ww _- 

Total _.._---------_-_._ 349,178 Ww 699,272 OW _ 
Direct smelting of: —— | Ore = Ww 323,179 Ww Ww _ - Precipitates _.___________ __ __ 46,804 _. __ _ ‘Tailingst________ Ww Ww Ww Ww __ 

‘Total-—--—----------- 92870 WTB 
- Grand total___________ 351,548 54,098,036 $746,453 OW __ 

‘Withheld to avoid disclosing company proprietary data. | | : 
__. Mncludes copper recovered by electrowinning process. . 

Includes metal recovered from tailings. 
Includes items indicated by symbol W. . . 
“Does not include metal recovered from tailings by concentration. . 

Gold.—Most gold output in the State was in Pinal County, Red Cloud Mills Ltd.’s Red 
recovered as a byproduct of copper produc- Cloud Mine, OK Joint Venture’s project in 
tion, with eight large-scale operations pro Yuma County, Phelps Dodge’s Ash Peak 
ducing more than 94% of the gold. The de Mine, Eisenhower Mining’s Eisenhower | 
pressed metals industry led, in part, to an Mine, and Asarco’s Mission and San Xavier 
almost 17% decrease in the amount of gold Mines. | : | 
produced; the fall in the price of gold from Molybdenum.—Molybdenum was recov- 
an average of $424 per troy ounce in 1983 to ered as a coproduct and/or byproduct of 
$360.66 in 1984 significantly contributed copper production in Arizona. Production 
to the nearly 29% drop in the value of increased 10.7% as five operations increas- 
the metal produced. Gold operations, in de ed molybdenum output. Shipments of mo- 
scending order of output, included San lybdenum concentrates increased a mere ~ 
Manuel, Morenci, New Cornelia, Ray, Cop. 0.3% and value declined about 5% as the - 
per Queen, Tyro, Ash Peak, Safford, Eisen- average producers price per pound of mo- 
hower, McFarland & Hullinger tailings lybdenum in technical-grade molybdic oxide 
dump, San Xavier, Diumich, Schuylkill, dropped from about $3.65 in 1983 to about 
Red Cloud, and OK Joint Venture. The $3.53 in 1984. Molybdenum exports rose 
number of small operations (under 100,000 61.38% in quantity when the number of 
tons per year of material treated) reporting companies exporting the concentrates in- 
production increased from seven to nine in creased from two in 1983 to four in 1984. 
1984. Phelps Dodge, Newmont, Kennecott, Domestic shipments dropped from nine op- 
and Asarco were the major gold producing erations in 1983 to four in 1984, and quanti- 
companies. ty declined 7.24%. Inventories decreased 

Lead.—Lead production and value in- from 6,143,132 pounds at the beginning of 
creased substantially in 1984. Nearly two- 1983 to 2,737,373 pounds at the beginning of 
thirds of Arizona’s lead ores produced in 1984. 
1984 were recovered as a byproduct of Leading producers and shippers of molyb- 
copper production. Arizona’s lead ores are denum concentrate included Sierrita, San 
often found as an accessory mineral in the Manuel, Bagdad, Morenci, Pinto Valley, 
porphyry copper deposits; however, the eco. New Cornelia, and Inspiration. The molyb- 
nomics of processing the material usually denum circuits of Mineral Park, Mission, 
preclude its recovery. The rise in the aver. Ray Mines, and Silver Bell remained closed, 
age price of lead from $0.217 per pound in and the Eisenhower circuit was shut down 
1983 to $0.255 in 1984 contributed to a when the Twin Buttes operation closed. 
significant increase in the value of lead Twin Buttes and Cyprus Pima had no pro- 
production. In 1984, Kennecott’s Ray Mines duction, but continued shipping molybde- 
Div. was the leading lead producer, followed num concentrate from their remaining 
by McFarland & Hullinger’s tailings dump stockpiles. About 78% of Arizona’s molybde-
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| num concentrate shipments originated in area. | 
| ‘Pima County. | | : Energy Fuels Nuclear Inc. of Denver,CO, _ 

| Rhenium.—The rhenium compound am- submitted a plan of cperattons for a propos: 

monium perrhenate was recovered as a uranium mine es south of the 
byproduct of roasting molybdenum concen- Grand Canyon. Near Owl Tank along For- 

trate at Duval’s Sierrita Mine. Duval was est Service Road 305, the projected oper- 

the only domestic producer to recover the ation would take 3 years to develop. About 

product in 1984 because of the relatively 200 tons per day of ore would be trucked 240 

- low price of rhenium. U.S. consumption, miles from the mine to the company’s 
| however, increased as the petroleum indus- uranium-vanadium mill at Blanding, UT. 

: try utilized a platinum-rhenium bimetallic Energy Fuels has an estimated 40,000 ura- 
reforming catalyst to produce low-lead and nium claims on both sides of the Grand | 

lead-free high-octane gasoline. ; vanyon and nas pioneered opp gration of | 
Silver.—Recovered principally as a by- reccia pipes ior uranium-rich deposits 0 

product of copper production, silver output copper and other minerals. | 
| declined, though not as dramatically as in | ee | 

1983, because some important copper pro- | NONMETALS . —— 7 
ducers reduced output of copper and silver Asbestos.—Controversy continued over 

or ceased the silver recovery. Silver produc- the Mountain View Mobile Home Estates _ 
tion decreased nearly 9% in quantity; its that were built on an abandoned chrysotile 
value, however, plunged more than 35% as g-t.ostog millsite near Globe. One group 

the average price of the metal dropped from claimed that the EPA delayed activating — 
oe) Lened we denne in wes to pen it moneys authorized by the Environmental 

. sisted In escending order of output, Response, Compensation, and Liability Act 
the following operations recovered silver in of 1980 (Superfund) for cleanup of the waste 

SE er eer gar Sump. anothesdaimod tna on 2 count ’ , ’ , - residents, inclu ‘miners, workers, 
ley, New Cornelia, San Xavier, Silver Bell, and others, have not revealed a case of 
Ash Peak, Sacaton, Copper Queen, Diu- mesothelioma, or lung cancer."' More than 
mich, Tiger tailings, Red Cloud, Safford, $2 million has been spent by the State to 

ow nin ranean Schuylkill, and move residents from the area. - . 
| | . ese, arge-scale mines Cement.—Finished portland cement pro- 

| produced more than 91%. Silver production duced in Arizona increased more than 1%. 
was reported by 11 small mines; however,5 The volume of finished portland cement 

SL Fer seal mines soa ae, ate trang ot ar . gain achieved in . ue of those 
one large-scale operation started silver pro- sales, however, increased 18%, partly be- 

Oot - Wilkins Exploration and Develop- cemer s M wonry cen ont “produ don ine | — Wi L cement. Masonry cement production in- 
ment Co. mined a small amount of tin at the creased 14%, and sales increased nearly 

Cheops Mine, Graham County. In descend- 11% in quantity and about 18% in value. 
ing order of output, Alaska, Colorado, and _— Arizona Portland Cement Co., a division 
Arwone progced a in 1984. ted of California Portland Cement Co., and the 

Uranium-Vanadium.—Arizona repo Phoenix Cement Co., a division of Gifford- 
no vanadium production in 1984. The U.S. Hill and Co., produced cement in Arizona. 
Department te od inactive The Arizona Portland Cement plant at Ril- 
uranium-vanadium millsites at Monument lito was a four-kiln, dry-process plant with 
Valley and Tuba City on a list of medium- 1.2 million metric tons per year of cement- 
priority sites for the cleanup of low-level grinding capacity and 1.1 million tons per 

- radioactive contamination. Operated by year of clinker capacity. The Phoenix Ce- 
Rare Metals Corp. of America from 1955 to ment plant at Clarkdale was a three-kiln, 

1962 and by El Paso Natural Gas from 1962 dry-preheater-process plant with 630,000 
to 1966, cleanup of the Tuba City mill will tons per year of cement-grinding capacity 
begin in late 1986. In a related matter, a and 550,000 tons per year clinker capacity.” 
Federal judge ruled that industry and the Both companies sold a general-purpose and 
State, not the Federal Government, were moderate-heat gray portland cement and 
responsible for cancer deaths among the masonry cement; Phoenix Cement also 
Navajo Indians mining uranium-vanadium marketed a portland pozzolan cement. 
in the 1950’s and 1960’s in the Four Corners Raw materials consumed included lime-
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stone, clays, gypsum, fly ash, iron ore, man, Pinal County, and calcined gypsum 
pyrite mill scale, and other substances. for manufacturing wallboard at its plant 
At both plants, natural gas and a small in Phoenix. Pinal Mammoth Gypsum Co. 
amount of coal were used as fuel for kilns, quarried gypsum for agricultural use at its 

and electrical energy was purchased for the Thunderbird Mine 6 miles north of Mam- 
facilities. Finished portland cement was moth, Pinal County. Superior Companies | 
shipped in bulk and by rail from the plant quarried gypsum for. use as a cement addi- 
at Clarkdale to the terminal and was truck- tive 4 miles southeast of Camp Verde, 
ed in bulk from the terminal to the consum- Yavapai County, and near Winkelman, Pi- 
er and in bulk or container from the plant nal County. _ 
to the consumer. At Rillito, shipments were Lime.—Quicklime production declined 
trucked from the plant in bulk or contain- about 6% in quantity and more than 3% in 
ers to the consumer. . value as the copper industry, a major con- 

Clays.—Arizona clay production dropped sumer of lime, failed to recover from de- 
about 9%, however, the value of its output pressed conditions in 1982 and 1983. Gen- 
fell about 43%. Common clay production star Lime Co., Yavapai County, was the 
dipped slightly, yet its value increased leading producer of lime used for cement, 
9.5%, while bentonite output fell 38% and followed by Can-Am Corp. near Douglas, 
its value nearly 68%. In descending order of Cochise County, and Magma Copper at San 
tonnage, common clay producers included _ Manuel, Pinal County, in manufacturing 
Phoenix Brick Yard’s Pantano Pit in Pima lime for the copper industry. = | 
County and Tolleson Pit in Maricopa Coun. _ In Arizona, Genstar’s weather-related ty; Phoenix Cement’s pit in Yavapai Coun- kiln shutdowns increased fuel and mainte-- 
ty; and Magma Copper’s mine at Superior, nance costs; however, because its revenues 
Pinal County. Leading uses for common and volumes rose, operating income was ‘ _ Clay included face brick, portland cement, kept at approximately the same level as | : and common brick. A nonswelling bentonite 1983. . ° was mined by Arizona Gypsum Corp. of Perlite.—Crude perlite production dipped 3 Superior Companies at its Verde Pit in slightly; however, quantity of sales remain- | Yavapai County, Harshaw/Filtrol Partner- ed the same as their dollar value rose about 
ship in Apache County, and United Cata- 9%. Of six States mining perlite, Arizona — 
lysts Inc. at its Cheto No. 1 Pit in Apache ranked third after New Mexico and Califor- 
County. Bentonite was used for filtering, nia. 
clarifying, and decolorizing mineral and Harborlite Inc. mined perlite from open i _ animal oils, for desiccants, and for animal pit mines near Superior, Pinal County, sized 4 feed. McKusick Mosaic Co. mined a swelling the product at its plant 2 miles west of : bentonite at its Weary Lode Mine, Gila Superior, and shipped to markets in Califor- 
County, for medical, pharmaceutical, and nia, Michigan, and Wyoming. Sil-Flo Inc. 
cosmetic purposes. The average unit value mined perlite from an open pit 2 miles 
of clay and shale was $5.95 in 1984, compar- southwest of Superior, treated the material 
ed with $9.43 in 1983. in its plant at Superior, and marketed the 
Gem Stones.—Arizona led the Nation product in Illinois, Louisiana, Texas, and 

with 36% of gem stone production. Most Wyoming. Perlite was used as a filtering aid 
important gem stones were turquoise, re- in pharmaceuticals, chemicals, sugar, and 
covered at several copper mines, and peri- beverages, and as an agriculture fertilizer 
dot. Production of gem stones declined in carrier. | 
1984. Paulkerrite was identified as a new Therm O Rock Industries Inc. increased 
titanium phosphate mineral found near output of expanded perlite for plaster aggre- 
Hillside, Yavapai County. The mineral oc- gate, insulation, and horticultural aggre- 
curred as an alteration product of triplite gate at Maricopa, Maricopa County. 
and was named after a Columbia University Pumice and Pumicite (Volcanic Ash).— 
professor.’5 | Gila Valley Block Co. continued to quarry 
Gypsum.—Crude gypsum output dipped pumice and volcanic ash 25 miles east of 

about 2% in quantity after more than a Safford, Graham County. Sales remained 
51% increase in 1983; its value, however, the same in volume; however, their total 
rose nearly 21%. Calcined gypsum produc- value increased 40%. The materials were 
tion increased 4% in quantity and value. used mainly for building and decorative 
National Gypsum Co. quarried and crushed block, followed by landscaping and insula- 
crude gypsum at Feldman, near Winkel- tion.
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Pyrites.—Sales of pyrite by Magma Cop- ations in the following counties, listed in 

per, Superior Div., from its Magma Mine, descending order. of tonnage produced: Ma- — 

_ weresharply off in 1984. - . ricopa, Pima, Yavapai, Coconino, Pinal, Co- 

Salt.—Southwest Salt Co. solution mined chise, Mohave, Navajo, Gila, Graham, and 

| the Luke Salt deposit at Glendale, Maricopa Santa Cruz. Maricopa, Pima, and Yuma 

County, and recovered the product. in solar Counties accounted for more than 82% of — 

evaporation ponds. About 1,500 short tons the construction sand and gravel sold or 

of salt per acre of pond was harvested; peak usedintheState. | 

- production was in the hottest months, be- The leading construction sand and gravel 
tween May and September. Salt was mar- producer in 1984 was Tanner Co., operating 

keted for agriculture, industrial uses, and in Coconino, Maricopa, Pima, Pinal, Yava- 

water softeners. The caverns created by salt pai, and Yuma Counties, followed by Cal- 

mining were leased for storing propane and Mat Co. of Arizona, Maricopa County; and 

butane." Salt production declined; however, Union Rock and Materials Corp., Maricopa 

sales and value of salesincreased. => and Pima Counties. Oo 

Gand and Gravel.—Construction.—Con- Construction sand and gravel operators 

struction sand and gravel production is continued to have problems with their exca- 

surveyed by the U.S. Bureau of Mines for vations. In one example, after residents in _ 

even-numbered years only; therefore, this Cottonwood protested that excavations , 

| chapter contains only estimates for 1983. changed the Verde River course causing 

| Data for odd-numbered years are based on damage to trees and wildlife, Yavapai Coun- 

annual company estimates made before ty supervisors and the State required Val- 

yearend. | SO ley Concrete and Materials Inc. to submit a 

~ Construction sand and gravel production plan to stabilize a portion of the river. The 

in 1984 gained about 31.2% in output and State also complained of injury to the river- 

: nearly 36% in value over 1983 levels. In front at‘ Dead Horse Ranch State Park, one- _ 

Arizona, 92 producers shipped construction half mile downstream from the sand and 

sand and gravel from 146 pits at 134 oper- gravel operation.. 7 

Table 10.—Arizona: Construction sand and gravel sold or used in 1984, | 

. | , by major use category a | - 

i 

| | _ a antity . | 
| - | Use | housand (thousands) per ton : 

EE 

Concrete aggregate ~ eee ee ee ee 6,090 .. $22,507 $3.70 . 

Plaster and gunite sands _____________-~---~---------~------ - 643 8,613 | 5.62 

Concrete products .._______----=--~~-----~-------+--+---- 467 =. 1,649 3.53 

Asphaltic concrete_______________---------------------- |. 3,179 11,737 © 369 
Road base and coverings!____________---_--------=-----+--- "5,241 14,557 278) 
Fill —-__________ eee ------ 2,598 5921 2.28 
Snow and ice control. __._$__________--~----~-~~--~---------- 38 180 4.73 

Other? ______________ ee ------------- 12,182 41,796 8.48 | 

Total® or average. __.__________-_--------------------- 30,439 101,959 3.35 

1Includes road and other stabilization (cement and lime). Co, ae . 

2Includes other unspecified uses. - oo 
3Data may not add to totals shown because of independent rounding. . | 

Industrial.—Producers of industrial sand the U.S. Bureau of Mines for odd-numbered 
and gravel included Arizona Silica Sand years only; therefore, this chapter contains 
Co., Apache County, and Little Hill Mines only estimates for 1984. Data for even- 
Inc, Pinal County. Arizona Silica sold the numbered years are based on annual com- 
product for hydraulic fracturing in the pe- pany estimates made before yearend. — 
troleum industry, blasting, and filtration, Crushed.—Preliminary estimates indi- 

| and Little Hill sold the commodity for flux. cated crushed stone production increased 
Industrial sand and gravel operations each about 9% in quantity and about 13% in 
produced less than 50,000 short tons. The value. , 
price of industrial sand and gravel in the Complaints arose as crushed rock oper- 
State averaged $17.18 per ton in 1984. ations adjacent to residential areas caused 

Stone.—Stone production is surveyed by problems for rapidly expanding real estate
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developments. At Flagstaff, mining of a. loose-fill insulation, and plastic aggregates. 
cinder cone led local residents to protest . Zeolites.—Union Carbide Corp. continued | : 
truck traffic at night and trenching next to . to mine the natural zeolite, chabazite, from 
property lines. Fearing the Buffalo Ridge its Bowie deposit in Graham County. The , 
area north of Phoenix would be flattened or company stripped the overburden from two 
sold to local developers, local property own-__ pits that were estimated to contain a com- 
ers opposed a granite rock and gravel oper- bined reserve of 1,000 short tons of chaba- 
ation that had been mined since 1953. . _ gite. A warehouse that had been leased from 

Dimension.—Production of dimension NRG Inc. was purchased for storing and | 
stone fell more than one-half in quantity drying the chabazite."" | : 
and also declined in value. | —_—$_——_——. : 

Sulfuric Acid.—Arizona ranked first in State Mineral Officer, Bureau of Mines, Denver,CO. 
producing sulfuric acid recovered as a by- ,. pyiemu er May 1685 pp 402-408. Arizona. Min. Eng. 
product in copper smelters. The State’s — *Arizona Pay Dirt. Congress Gives Wilderness System 
copper industry supplied almost 37% of the ORE angrease Since. 96. © DeWitt NW tela Oe 
Nation’s byproduct sulfuric acid. The total Everson.’ Metallic Mineral District and Production in 
domestic supply of the acid increased 15% Arizona. 194 1988 Boe eke and Mineral Technol- 

| tO eee powever,, output oe the product in “eOvDris s Minerals Co. Information Statement. May 30, _ 
izona increased about 88% in quantity SO, PP. | 

and 66% in value because of a change in The ares. feel Meche Proceedings. 
_ technology that increased the amount of First Quarter Report, Mar. 81, 1985; Report of the Annual | 

sulfuric acid produced and recovered in the geting of Shareaol Annual Report o> oe oA. | 
smelting process. Sulfuric acid production *Savely, J. P. Designing a Final Wall Blast To Improve _ 

in the State was 1,201,716 short tons valued ibility Paver presented at the 1964 Annual Mosting of | 
| at $14,412,000. : 1984 82 pp. Co : oe Ann nes 6 

Vermiculite (Exfoliated).—W. R. Grace —_,, Newmont Mining Corp. 1984 Annual Report, 56 pp. | 
& Co. produced exfoliated vermiculite at its ‘Conta emt Cane, Naga inues Over Globe Asbestos : 
plant in Phoenix, Maricopa County; the raw 4 "Smith M.. North American Cement. Ind. Miner. (Lon- 
vermiculite was shipped in from out of ““iSpeacor, D. R, P. J. Dunn, and W. B. Simmons. 
State. Sales increased in quantity and value Paulkerrite;, A New Titanium Phosphate from Arizona. | 
in 1984. The product was marketed for use J "s9g-gog7 ee Or 15 No. 5, Sept-Oct. 1984, — 
principally in fireproofing, concrete aggre- Rew Arizone Pay. Dirt. Southwest Salt Pioneered a New 

: ° P : urce. No. 536, Apr. » pp. . : 
gates, and block insulation, followed by soil ‘“itiyge, 7. H. Zeolites. Min’ Eng, v. 37, No. 5, May 1985, 
conditioning, horticultural applications, _p. 489. 

Table 11.—Principal producers : 

Commodity and campany . Address Type of activity County 

Cement: 
Arizona Portland Cement Co.,! a Box 338 Quarry and dry-process, Pima. . 

division of California Portland Rillito, AZ 85246 . 4rotary-kiln plant. 
Cement Ge a subsidiary of 

Phoenix Cement Co.,?a division of 2505 West Beryl d dry-process, Yavapai. 
Gifford Hill ond ©. Box 35895 ae plant. ovare 

Phoenix, AZ 85069 
Cinder (volcanic): 

Flagstaff Cinder Sales Inc_ _ _ _ _ _ Old Highway 66 Quarry ____________ Coconino. 

Superlite Builders Supply, a subsid. Flag Wet Torey: Open pit mine and Do > ju - . 

‘ary of U.S. Industries Ine. Box 23168 plant ne na crushing 
Clave: Phoenix, AZ 85063 

Harsha w/Filtrol Partnership, of Box 155 . Open pit mine ________ Apache. 
Kaiser Aluminum & Chemical Sanders, AZ 86512. 
Corp. and Chevron Corp. 

Phoenix Brick Yard _________ 1814 South 7th Ave. _--do___.__.____._ Maricopa. 
Co Phoenix, AZ 85007 

r: 

PRmoco Minerals Co., a subsidiary of 
Standard Oil Co. (indiana), 

Rreras Banded bo Co.3 Box 245 Open pit mine, mill, d Y. 
Cyprus | Pere Bagdad, AZ 86321 leach, solvent extraction: ovepe 

electrowinning plant. 
Cyprus Johnson Copper Co __ Drawer RS 85602 Open pit mine, heap leach, Cochise. 

: nson, 80. - 

: clectrowinning plant. 
See footnotes at end of table.
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Table 11.—Principal producers —Continued | . 

Commodity andcompany | Address _ Type of activity | County 

Copper —Continued _ . - 

Anamax Mining Co., Twin Buttes. . Box 127 an Open pit and underground . Cochise. 
Mine.® Sahuarita, AZ 85629 mines and mill. - 

ASARCO Incorporated: _ oo re 
‘Hayden Unit______--__-- . Box98 | . _ . Smelter and acid plant _ — — Gila. 

. - Hayden, AZ 85235 | | 

. Mission Unit*®® ________ ~— Box 111 Open pit mine and mill _ _ _ Pima. 

7 Sahuarita, AZ 85629 . oo : 

Sacaton Unit* > _________ . BoxV _~_--do_ ~~ ae Pinal. 
Casa Grande, AZ 85222 Be 7 

San-Xavier Unit*>® _-.____ ~— Box ll _ : Open pit mine ________ Pima. 

Silver Bell Unit*_________ Silver Bell, AZ 85270 ___ Open pit mine, mil], leach Do. 
oO dumps, precipitation 

. es , _ plant. . , , 
_ .Duval Corpe a subsidiary of ee 

Pennzoil Co.: 7 . .- 
Mineral Park Mine _ ~~ ___—- Box 3009 . Open pit mine, mill, leach Mohave. 

7 co —— Kingman, AZ 86401 . dumps, precipitation 

Sierrita Mine® *_________ Box 125 _ Open pit mines, mills, . Pima. 
Sahuarita, AZ 85629 © leach dumps, precipita- . 

. oe — ms - tion plant. 

. ' Eisenhower Mining Co., Eisenhow- Box39 . Open pit mine ________ Do. 

| er (Palo Verde) Mine.® * * © Sahuarita, AZ 85629 _ | a = | 
Inspiration Consolidated Copper Box 4444 . - Open pit mines, mill,dump _ Gila. 

- CoF - Claypool, AZ 85532 leaching, solventextrac-. _ 
Se Ft - tion plant,electro- 

. an - winning-electrorefining. 
me _- tankhouse, custom . 

. smelter, sulfuric acid 

. Co “ . plant, continuous-cast-rod 
. _: fabrication plant. 

Ox Hide Mine. _______-__~— Box 4444 . Open pit mine and heap . Do. 

- Claypool, AZ 85532 _— leach. © . 
Kennecott, a subsidiary of Stand- Box . . Open pit mine, leach Gila and 

ard Oil Co. of Ohio, Ray Mines’. Hayden, AZ 85235 dumps, precipitation, vat- Pinal. 

Div.* 5 6 ne ; leaching, solvent extrac- | 
ae . tion-electrowinning : 

plants, smelter. _ 
Magma Copper Co., a subsidiary . po . mo 

of Newmont Mining Corp.: ce - " 

San Manuel Div.’ 4° BoxM | Underground mine, mill, Pinal. - 
San Manuel, AZ 85631 — - gmelter,refinery,contin; . | | 

uous-rod casting plant. 

Noranda Lakeshore Mines Inc., a Box C-6 ue In situ mine and sol- Do. 
subsidiary of Noranda Mines Ltd. Casa Grande, AZ 85222 vent extraction-. “ 

electrowinning plant. ° 

eae eee cen Branch! ® Highway 92 Und dmine,leach Cochise Copper Queen Branch* ° _ _ _ _ ighway Inderground mine, leac ise. 
per Qu Bisbee, AZ 85603 dumps, in-place leaching, 

| a precipitation plant. = 
Douglas Reduction Works — — — Drawer E Smelter _________---_ . Do. 

Douglas, AZ 85607 . Oo 

Morenci Branch’ * 5 _____ _ Morenci, AZ 85540 _.___ Open pit mines, mills, tail- Greenlee. 
. ings leach plant, leach — 

dumps, precipitation 
plant, smelter. 

New Cornelia Branch® 4 5 __ _ Drawer 9 Open pit mine, mill, and Pima. 
Ajo, AZ 85321 smelter. 

Pinto Valley Copper Corp., a sub- Box 100 Open pit mine, mill, leach Gila. 
sidiary of Newmont Mining Corp. Miami, AZ 85539 dumps, in-place leaching, 

_ precipitation plants, 
solvent extraction- 

. electrowinning plants. 
Gypsum: 

National Gypsum Co.: . 

Gold Bond Building Products Box 20863 Plant__________--~~— Maricopa. 
Div. . Phoenix, AZ 85036 

Winkelman Gypsum Pit _ ~~ _ Star Route, Box 3990 Open pit mine and crushing Pinal. 
Winkelman, AZ 85292 plant. 

Pinal Mammoth Gypsum Co _ _ — _— Box 1208 Open pit mine _______~_ Do. 

7 5402 Sexi higth An Quarries and plan Apache Superior Companies’___—___ ~~ ut ve. ies and plant _—_—~_ pache, 
e Phoenix, AZ 85005 Pinal, 

avapai. 
Lime: 

Can-Am Corp., Paul Lime Div ___ Drawer T Quarry and 3 lime kilns _ _ Cochise. 
Douglas, AZ 85607 

Genstar Lime Co., a division of Box 197 Quarries and plant __—__. Yavapai. 
Perli Genstar Corp. Peach Springs, AZ 86434 

erlite: : 
Harborlite Inc__________-~- Box 960 Open pit mine and plant _ — Pinal. 

Superior, AZ 85273 
Sil-FloInc _________-----~- Box 127 ___-do____--_-~-_- Do. 

Superior, AZ 85273 

See footnotes at end of table.
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Table 11.—Principal producers —Continued 
I  — 

Commodity and company Address Type of activity County — eS Et 

Pumice: 
Gila Valley Block Co_________ Box 465 Open pit mine ________ Graham. 

Sal . Safford, AZ 85546 
t: 
Southwest Salt Co __________ Box 1237 Solar evaporation of brine Maricopa. 

Litchfield Park, AZ from wells. 
85340 

Sand and gravel: . 
CalMat Co. of Arizona, a subsidiary Box 52012 Open pit mines and plants — Do. 

of California Portland Cement Phoenix, AZ 85072 
Co., a subsidiary of CalMat Co. 

Tanner Co., United Metro Div ___ 3640 South 19th Ave. ~-~-do_________ Coconino, 
- Box 20128. Maricopa, 

: Phoenix, AZ 85036 Pima, 
Pinal, 

. Yavapai, 
Yuma. 

Union Rock and Materials Corp _ _ 2800 South Central Ave. ~_~-do__ ~~ ___ Maricopa and 
Box 8007 Pima. 
Phoenix, AZ 85066 

Stone: 
Andrada MarbleCo _________ 4901 East Drexel Rd. Quarry ____________ Pima. 

Tucson, AZ 85706 
Arizona Granite. __§_§_§_ .§_-§____ 7401 West Villa Rita Dr. ~_~-do___ Maricopa. 

Madison G Suppl 7050 Grewd ave Quarry and plan Do ison Granite Supplies_ __ _ _ _ 0 Grand Ave. and plant ______ . 
Glendale, AZ 85301 

Red Mountain Mining Inc_ __ _ __ 4250 North Bush Highway ____do____________ Do. | 
Mesa, AZ 85205 

Dolomite: 
Robert E. McKee Inc ___ _ __ Box 107 Quarry and crushing plant Mohave. 

Peach Springs, AZ 86434 
Vermiculite (exfoliated): 

W. R. Grace & Co., Construction 4220 West Glenrosa Plant___~___~~_______ Maricopa. 
Products Div. Phoenix, AZ 85019 

1 Also lime. | 

2A Iso clays. 
SAlso molybdenum. | ; 
“Also silver. 
5 Also gold. 
SAlso lead. 
TAlso clays and limestone. .





The Mineral Industry of | 

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

_. By James R. Boyle! and William V. Bush? | | 

The value of Arkansas’ nonfuel mineral of abrasives, bauxite, and bromine. Con- : 

production in 1984 was $272.6 million, an struction minerals—crushed stone and sand 
increase of $26.2 million over that of 1983. and gravel—also contributed significantly | 

The increase was the first since 1979 when to the State’s economy, serving both local. 
Arkansas achieved its record high value and regional markets. | | | 
output of over $300 million. The increase re- _Arkansas ranked first nationally in out- a 
versed a 4-year decline that in 1983 result- put of bauxite, bromine, and special silica | 
ed in the lowest value of production since stone for natural abrasive applications (oil- 
1975. Output of most nonfuel minerals in- stones and whetstones). The State was one 

- creased with bromine and lime being the of three that produced tripoli. Despite its oS 
exceptions. The leading nonmetallic com- national importance with regard to several | 
modities in terms of value were bromine, minerals, Arkansas ranked 27th in the 

cement, crushed stone, and sand and gravel. Nation in value of nonfuel minerals pro- 

The State was a major producer nationally duced. | | — | . 

| | Table 1.—Nonfuel mineral production in Arkansas! 

1983 1984 
Mineral 

Quantity nocsands) Qantity —¢yusands) 

Clays _.___________-__--—~ ~~ thousand short tons_ _ 879 $9,956 1,019 $7,838 
Gem stones___________ -__________-~---------- NA 200 NA 200 
Sand and gravel: ; 

Construction ______________-—~— — thousand short tons__ &6,900 ©19,600 8,334 23,786 
Industrial. ___.____.___.__--_~---------do-___ 386 4,796 459 6,207 

Stone: . 
Crushed___________-.___--_----------do___- 13,448 51,267 15,200 ®59,800 
Dimension ______._______~-~_---~---~--~-~-do___~- 9 573 _- _— 

Talc _____________-______ doe 7 66 Ww Ww 
Combined value of abrasives, bauxite, bromine, cement, gyp- 

sum, lime, tripoli, vanadium (1984), and value indicated by 

symbol W __--_--~----~----~----~------------___ XX STR XK MATT 
Total__________________-_____-----_--- XX 246,430 XX 272,628 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

: 87
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Table 2.—Value of nonfuel mineral production in Arkansas, by county 
(Thousands) 

- Q Minerals produced in 1983 
| County 1982 1983 | in order of value 

. Ashley __~_~ ~~~ $154 (7) a ' 
Baxter -__________~____ (3) $664 Stone (crushed). 

. . Benton ~~ __~__ (3) 996 Do. 7 
Boone______ 5 5§ 5 5 ee a) 524 Do. 
Bradley_____________~._ ~~ ______ 5: (7). 
Calhoun ____ > Ww (7). 7 
Carroll _-___~_ ee 127 WwW Stone (crushed). . =. 
Clark __-__-____ LL Ww WwW Stone (crushed), clays. 
OF 186 (?) 
Cleburne _____________________- 1 OW Stone (crushed). ; . 

- Columbia. __ ~~~ Le - Ww W Bromine. ce So ee 
Conway. _§_§_~___ ~~ ee 1 (7). SO -. “ 

Craighead ___________________-- Ww 64 = Clays. . - oe tho 
Crawford ____§_§ ~~~ Ww Ww Stone (crushed), sand and gravel (construc- 

tion). 
. Crittenden __.--_--.__-_-_-=---- WwW Ws Clays. | a 

/ Cross _______--_---_~-_~-_----- 261 (?) 7 oe 
Dallas___~ 9 24 (7) ce 
Drew ____ = Le 13 (4) ; 
Faulkner ___ 2 Le W 489 Stone (crushed). . 
Franklin ____..~___~__-_-------- ws. (7) 
Fulton _~__________~__________ 44 83 Stone (crushed). 

: Garland__________-_ ___~_-___- 5,988 W ___ Stone (crushed), abrasives. 
Grant___~___- 22 te * 162 (7) — Se . . 

. Greene _____. ~~~ ee 283 (7) 7 | 
Hempstead_____________________ Ww W _ Sand and gravel (industrial), clays. 
Hot Spring 22 ~ 3,859 1,611 Stone (crushed), clays, abrasives. — 
Howard_________~___ 2 ee WwW WwW Cement, gypsum, stone (crushed). sy 
Independence ____________-__-___- |. W W Stone (crushed), lime, stone (dimension). 
Izard ~~~ Ww WwW Sand and gravel (industrial), stone (crushed)... 
Jefferson _________-_--__--___.... =6W (7) a oe ne 
Johnson __— 6 WwW WwW Clays. . . - 
Lafayette. 2 $= = 180 2) oe oS | es 
Lawrence_______________:___ Ww 4,670 Stone (crushed). me : 
Lincoln ___~__ 5/5 2 ee LL 169 © (7) 
Little River ~._§ _-_ 2 ~~ Le Ww W ~~ Cement, stone (crushed). 
Logan_____~_ Le eo) 433 Stone (dimension), stone (crushed). De, 
Lonoke _____ >_> (3) (3) oO 
Madison ________________~_____ Ww — - _ 
Marion ___________ 2 483 (?) nt 
Miller__ = _ WwW WwW Sand and gravel (industrial), clays. oe 
Mississippi ____ $$ $$ ~~ 20 (?) Co 
Montgomery______$_._~__§ ~~~ WwW Ww Stone (crushed), clays. ~ 
Nevada___________~_~____ 33 (?) . 

. Newton____ > = 7 WwW Stone (crushed). 
Quachita ______________________ Ww W Clays. . . 
Perry _________________ 1 846 Stone (crushed). 
Pike _____~__~_ Le 1,481 Ww Gypsum. : 
Poinsett____§ ~~ LLL WwW — (¥) 
Polk __ ~~~ LL 16 (?) 
Pope_____________ (3) 780 Stone (crushed). 
Pulaski__-______~_______ Ww WwW Stone (crushed), clays. 
Randolph_____§_____§_____ 5 28 Stone (crushed). 
St. Francis. -_- _-__§_§_~_§__ WwW (?) - 
Saline__--_-______________ LL 12,305 W Bauxite, lime, talc, stone (crushed). . 
Scott... 18 (?) 
6 4 (7) 
Sebastian. _____________ WwW WwW Stone (crushed), clays. 
Sevier._____~_________ 295 WwW Stone (crushed). — 
Stone _______________ WwW (?) 
Union______~___~_ WwW Ww Bromine. . 
Van Buren ___ = = = (3) __ 
Washington ____________________ 1 737 Stone (crushed). 
White__________________ Le 13 989 Do. 
Yell = WwW (?) 
Undistributed> _-________________ 175,368 213,967 
Sand and gravel (construction) _________ XX ©19,600 
Stone: 

Crushed_____~_-__________-____ ©48, 500 XX 
Dimension _____§______________ T e574 XX 

Total® _ = = Ss«Y250,572 246,430 
eee 

“Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 
2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
gporushed and dimension stone was produced; data not available by county. Total State value is shown separately under 

“Stone.” 
“Less than 1/2 unit. 
5Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
Data do not add to totals shown because of independent rounding.
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Table 3.—Indicators of Arkansas business activity 
ENON 

. 1982" 1983 1984? 
nS 

Employment and labor force, annual average: 
Population __________--------------+-_----~-~-~- ~~~ thousands_ _ 2,307 2,325 2,349 

. Total civilian labor force _____.___-__-_~_-__~_.__~-_-------~~-do__~_~- 1,025 1,028 1,045 
Unemployment ____—-___----~--~_--~-~------~----~-~-----do__--_ 100 104 93 

Employment (nonagricultural): 
Mining total! __._____.___-___________------- ~~ _--do___-~ 5.9 5.3 5.6 

| Metal mining?_ __ .§______________-.____-__--_-_--do__~_~- 3 2 NA 

: Nonmetallic minerals except fuels? _____________-__.---do__~_- 1.3 1.2 NA 
Coal mining?_ _____________________-.---------~-do___-_ Al (3) NA 
Oil and gas extraction ________________----------~--do___- 4.2 4.0 4.1 

Manufacturing total_______________-__-_--------~--~--do___- 195.2 200.3 213.5 
Primary metal industries _________--------~-1---~--do__~~ 6.4 6.6 - 18 
Stone, clay, and glass products __________.-_--_-----~~—-~do__~~ 4.5 4.7 4.9 
Chemicals and allied products __________._____-~-~.--~-~-do___~_ 6.9 6.3 6.1 
Petroleum and coal products ____________-_---_---~~~-~-do___~_ 1.4 1.4 1.2 

Construction ___________---------------~ ~~ ------~--do__~~- 29.9 - 30.0 34.3 
Transportation and public utilities ___.___.__.._..__-_~----~--do___-_ 42.7 42.7 45.3 
Wholesale and retail trade ____$__________-__-_-------+-~--do___~_ 158.2 163.0 173.5 
Finance, insurance, real estate .__________-__----~_----~-~-do___~ 32.4 34.1 35.8 
Services ______________________ ~~ do 119.8 128.6 134.1 
Government and government enterprises _________-___~~--~~-do__~_~ 136.0 137.3 140.4 

| Total_________________u _-_ ee. ~~~ ~~ do 720.1 741.3 782.5 
: Personal income: . 
: Total.____________________ i eee ~~~ millions__ $19,383 $20,546 = $23,083 

Per capita,____________----~-~---~_-----------~-~~---------- $8,402 $8,838 $9,805 
Hours and earnings: 

Total average weekly hours, production workers ________~~--------~----- 38.6 40.1 40.5 
. Total average hourly earnings, production workers _____—__.—__--------- $6.69 $7.05 $7.31 

Earnings by industry: 
Farm income _____________.~__~__--~----~-----~--~-~ ~~ millions_ _ $671 $590 $1,132 ‘ 

- Nonfarm’ _~______-____- ~~ -- +--+ +--+ ----do-_-~ $12,314 $13,411 $14,836 : 
_ Mining total______________---_-_----~------------do__~~ $201 $153 $170 

Metal mining ____________-__----__-_-----~-----d0___~ $6 $4 $5 
Nonmetallic minerals except fuels_ ___ _.. _______-~_---~-~do___~_ $23 $22 $25 . 

Coal mining _____._____.____--------------~----~-do__~_ $3 $1. ‘$2 
Oil and gas extraction ___________---__-1{~---~---~-~--do___~~ $169 $126 $139 

Manufacturing total_ ___________-_------------+---~-~-~-do____ $3,448 $3,785 $4,232 
Primary metal industries __________-__..___------~--do___~_ $154 $169 $219 

. Stone, clay, and glass products ___________-____-~---~~~-do__~~_ $87 $97 $108 
Chemicals and allied products ___________-____--_--~-~-do__—~ $191 $185 $180 
Petroleum and coal products ____________-__--_---~~~-do___~_ $44 $49 $44 

Construction ____________~____~____ ee do $663 $700 $807 
Transportation and public utilities ___________.__--_-~-----~-do___~_ $1,125 $1,221 $1,325 
Wholesale and retail trade ___ ~§ -__-_§_____________-~._ ~~ ~~do___~_ $2,078 $2,241 $2,486 . 
Finance, insurance, realestate __________.____.-__-__-~-~-do____ $568 $677 $739 
Services __________________ dol $2,062 = $2,327 $2,549 
Government and government enterprises _________~___--~~~-do___ _ $2,110 $2,247 $2,462 , 

_ Construction activity: 
Number of private and public residential units authorized __________-_~-~-- 6,385 10,070 9,150 
Value of nonresidential construction_ ______.__._________~ ~~ millions_ _ $253.2 $282.5 $356.9 
Value of State road contract awards _________-_._-_~__~_--~--do____ $88.3 $115.4 $169.6 
Shipments of portland and masonry cement to and within the State . 

thousand short tons_ _ 584 696 761 
Nonfuel mineral production value: 

Total crude mineral value ______________-____-~--_~-~ ~~~ millions__ $250.6 $246.4 $272.6 
Value per capita___§_______.______-__-~-------~-~-~~_~-+~-+--~-~-- $108 $106 $116 
a 

PPreliminary. "Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. \ 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
3Less than 50 employees. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines.
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: Figure 1.—Value of stone and total value of nonfuel mineral production in Arkansas.
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Trends and Developments.—After a 4- below 8% in September, but ended 1984 at 
| year decline, output of minerals picked up 9.2%. Employment levels in mineral-related 

during 1984. Increased orders were also industries reacted in a mirror image, with — 
noted at plants that manufacture valves employment picking up at midyear and 
and pipe fittings, predominantly foundry dropping late in the year. Construction 
output. The recovery started late in 1983 employment peaked at midyear and re- 

| and continued through most of 1984 with a mained at about the same level through the 
_ downturn at yearend. Imports, along with balance of 1984, indicating that demand for 

_ the national recession, severely impacted on construction minerals remained firm 
output of barite and vanadium, with no throughout the latter part of the year. 
production of barite since 1982. | According to the Arkansas Employment 

_ Foreign investment in Arkansas was lim- Security Division, the most significant in- 
ited in the mineral-related fields to agricul- crease during 1984 occurred in the metal 
tural chemicals (Federal Republic of Ger- products division where employment in- 
many), aluminum extrusions and roofing creased by 1,900 positions. Manufacturing 

: products (France), and activated bauxite employment increased over 13,000 but was 
(Republic of South Africa). . still below the record high of 223,000 in mid- 

| The Arkansas State Chamber of Com- 1978. a oe 
merce reported that $992 million in invest- Legislation and Government Pro- | 
ments for industrial growth was announced grams.—The Arkansas Legislature meets . 
in 1984, down from $1 billion in 1983. The biennially with the next session scheduled 
announced investments were expected to to begin in J anuary 1985. The first year of a 
create an estimated 12,000 jobs, compared 3-year phased-in increase in severance taxes 
with 11,000 created in 1983. Of the total on clays, sand and gravel, and stone went 
expansions, 11 were in mineral-related ar- into effect in January 1984. The increase is 
eas and totaled over $66 million. 1 cent per ton per year; excluded was. 

Arkansas’ exports totaled nearly $5 bil- limestone used for agricultural purposes. 
| lion annually and were predominantly agri- Although the tax increased to 2 cents per 

culture products. Notable mineral exports ton in 1984, it did not appear to adversely 
included quartz to Belgium, whetstones to affect output. | 
Europe, and rice hull ash to the Federal The Arkansas Department of Revenue 
Republic of Germany where, because of its received $23.8 million in severance taxes 
high silica content, it was used in the during fiscal year 1984. Severance taxes 
manufacture of steel. — : were received from oil ($22.5 million), brine | 

Total tonnage on the Arkansas River _ ($442,000), natural gas ($384,000), sand and 
_ increased from 8 million short tons in 1983 gravel ($325,000), bauxite ($185,000), coal 

to nearly 9.5 million tons in 1984. More ($5,700), and miscellaneous minerals 
commodities were shipped in 1984 than in ($24,400). 
any year since the record-high year of 1978, During the year, the legislative subcom- 
when 9.8 million tons was shipped. Out- mittee on leasing State-owned lands ex- 
bound shipments were 45% of the total, pressed concern over the low royalty rate 
while internal movements comprised 26%; for older mineral leases. Older leases date 
inbound shipments, 22%; and shipments to 1937 with royalty rates for sand and 
passing through the mouth of the system, gravel of 2.5 to 5 cents per cubic yard with 
7%. Sand and gravel shipments increased no termination date. Leases after 1981 were 
32% to 2.4 million tons, coal increased 28% for specific periods with royalties ranging as 
to 1.3 million tons, chemical fertilizer in- high as 31.5 cents per cubic yard. Thirty-five 
creased 47% to 1 million tons, iron and steel permits were outstanding for sand and 
increased 54% to 800,000 tons, and stone gravef covering 144 river miles of the Ar- . 
increased 69% to 177,000 tons. kansas, Mississippi, Ouachita, and White 

The U.S. Army Corps of Engineers com- Rivers. In August, the State Natural Re- 
pleted a $250 million project on the Ouachi- sources Committee imposed a 5-mile limit 
ta River in southern Arkansas—two locks on the length of river that could be covered 
and dams along with a 9-foot channel con- by any one sand and gravel lease. Arkansas 
necting Camden to the Mississippi River. received $1,063,000 in royalties during fiscal 
Anticipated mineral traffic includes bro- year 1984 from mineral leases. Royalties 
mine, sand and gravel, and stone. were rec2ived from oil and gas ($760,000) 
Employment.—The unemployment rate and sand and gravel ($65,000) leases. The 

dropped from 10.1% at yearend 1983 to balance of $238,000 was bonus payments.
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The Arkansas Geological Commission sas, Volume II,” which included articles _ 

(AGC). continued its program that focused relating to basement rock, north Arkansas 

on the prudent development and use of the stratigraphy, Ouachita Mountains stratig- | 
mineral, water, and.energy resources of the raphy, and other geologic topics. _ 
State. Outside geologic interest centered on Late in the year, the U.S. Bureau. of Land 
oil and gas, base metals, rare earths, lignite, Management (BLM) identified 75 parcels of 
and diamond exploration. Interest in oil and land covering over 22,000 acres of unleased 
gas centered in the Ouachita Mountains Federal land presumed to contain oil and 
where limited drilling occurred. AGC con- gas resources. BLM proposed to publish a 
tinued efforts on a series of oil and gas notice in 1985 detailing the location of these 
charts for the Lower Atoka Formation in  unleased parcels to determine priority of 
the subsurface of the Arkansas Valley; to leasing. _ 
date, 8 of the scheduled 19 charts have been = The USGS continued several cooperative 
published. AGC has drilled over 1,500 test programs with the AGC concerning water 
holes over the last several years in south and mineral resources in the State. The 

and northeast Arkansas to determine the USGS published Professional Paper 1300, 
| extent, characteristics, and quality of lig- “Wilderness Mineral Potential.” Included 

nite. During the year, this work resulted in in the report were nine areas in Arkansas: 
a lignite report, “Stratigraphic Framework five wilderness areas and four roadless ar- 
and Distribution of Lignite on Crowley's eas. The publication was prepared in coop- 

' Ridge, Arkansas.” Assistance was also pro- eration with the U.S. Bureau of Mines. 
vided to individuals conducting exploration Three other Roadless Area Review and | 
for rare earths in Saline and Hot Spring Evaluation areas were under study. The 
Counties, for silver and base metals in the USGS also published an open file report, OF | 

: Ouachitas, and for diamonds in the south- 83-0846, ‘Proceedings of Conference XXIII, 

west part of the State. In cooperation with a Workshop on Continuing Actions To Re- 
: the U.S. Geological Survey (USGS), the duce Potential Losses From Future Earth- 

AGC conducted a mineral appraisal.in the quakes in Arkansas and Nearby States.” 
‘northern part of Arkansas. Staff geologists The U.S. Bureau of Mines Tuscaloosa Re- 
also served as advisors in the review of search Center, under an agreement with 

mining reclamation and landfill permits. the Silica Products Co. Inc.,Guion, provided = 
Two guidebooks were published in addition technical assistance in dewatering a clay 
to “Contributions to the Geology of Arkan- waste at the plant. , 7 oe 

. | REVIEW BY NONFUEL MINERAL COMMODITIES : | 

. - NONMETALS | Hot Spring County by Arkansas Whetstone 
7 7 . Co. Inc. and Wallis Whetstone Inc. Marvin 

_ Of the total value of nonfuel mineralsin Wright Whetstone Co. developed a deposit 
Arkansas in 1984, the major portion was of novaculite in Garland County to market 
attributed to nonmetals. Four of the eleven the crude stone. The company also started 

announced expansions in the minerals in- cutting and finishing whetstone and oil- 
dustry involved industrial minerals totaling stones during the year at a plant in Hot 
over $40 million; commodities included bro- Spring County; At all operations, output 

mine, Clays, graphite, and vermiculite. was relatively low with waste material 
Abrasives (Natural).—During 1984, four ranging up to 95% of material mined. Some 

companies mined novaculite for oilstone waste material was used in limited applica- 

and whetstone products; mine production tions, with other markets being sought for 
and value increased over that of 1983. the rejected material. Several firms only 

Arkansas ranked first nationally in output finished small quantities mined in Garland 
of special silica stone abrasives. Finished and Hot Spring Counties by other compa- 
stone production accounted for 88% of the nies. These companies included Arkansas 
total value and 21% of the total quantity of Oilstone Co., Hall’s Arkansas Oilstones Inc., 
special silica stone products sold or used by Pioneer Whetstone Co., Dan’s Whetstone 
domestic producers. Novaculite, a dense, Co. Inc., and Washita Mountain Whetstone 

hard, fine-grained metamorphosed chert of Co. Buffalo Stone Corp. shipped deburring 
virtually pure silica, was mined in Garland media from Garland County. 
County by Norton Co. Oilstones Inc. and Barite.—The Arkansas barite industry, 
Hiram A. Smith Whetstone Co. Inc. andin severely affected by several factors, remain-



94 MINERALS YEARBOOK, 1984 — oo 

_ ed shut down in 1984. The last reported § The bromine industry actively opposed a 
production was in 1982 when the State — free trade area agreement with Israel that 

| ranked third nationally in output. Milchem would include bromine chemicals. The pro- 

Inc.’s $40 million plant at Fancy Hill, com- ducers: consider bromine chemicals to be 

pleted in 1982, closed the same year. Mil- sensitive items of trade that should be 
chem reportedly will not reopen the plant. excluded from any agreement. If included, 
Reasons cited for the basic shutdown of the the industry maintained that the agree- 
industry were imports, reduced demand, ment would cause severe economic conse- 
high operating costs, and at Milchem’s oper- quences to the domestic bromine industry 
ation, environmental problems. Reportedly, with the loss of one-third of the employees 
ore from Nevada handled the limited de- in the industry in Arkansas. Imports have 
mand that previously was filled by Arkan- tripled in the last 3 years, and the industry | 
sas barite. | _ predicted that if the agreement includes 
Bromine.—Arkansas remained the larg- bromine chemicals, imports would triple 

est domestic bromine producer and account- againby1990. = | - | 
ed for about one-half of the world’s output = Cement.—Portland cement. shipments : 
in 1984. Production and value increased and value increased slightly over that of : 
about 5% over that of 1983. Bromine occurs 1983. Masonry cement shipments decreased 
in salt brines in the south-central part of slightly while unit values increased over 
the State in Columbia and Union Counties. that of 1983. Two companies, Ideal Cement 
The highly capital-intensive industry, with Co., a subsidiary of Ideal Basic Industries _ 
an investment of over $300 million, report- Inc., and Arkansas Cement Corp., a subsid- 
edly has 85% of the Nation’s capacity to iary of Arkla Inc., produced portland and 
produce bromine chemicals. Because of sev- masonry cement:at plants in Saratoga and | 
eral adverse factors, which included im- Foreman, respectively. Both plants, with a 
ports and limited markets, the industry _ total of five kilns, used the wet process. 
operated at slightly over 50% of capacity at Major end uses for portland cement were - 
times during 1984..Two companies, Dow ready-mixed concrete, concrete products, | 
Chemical U.S.A. and Ethyl Corp., operated building materials, and highway construc- 
in Columbia County, and two others, Arkan- tion. Raw materials used included chalk, 

_ gas Chemicals Inc. and Great Lakes Chemi- gypsum, iron ore, limestone, and‘sand: Con- 
cal Corp., operated in Union County. ' struction activities increased until midyear 

| _ Although operating below capacity, Dow and remained constant for the balance of 
| and Ethyl expanded bromine derivative 1984. The Aluminum Co. of America (Alcoa) 

plant capacities during the year to meet plant at Bauxite was one of three plants 
future needs. New wells drilled during the nationally that produced aluminous ce- 
year were basically replacement wells. ment, a nonportland hydraulic cement. 
Ethyl started up a 15-million-pound-per- Arkansas Cement continued its plant. , 
year tetrabromobisphenol—a facility and a modification program. During the year, it : 
new plant to produce sodium bromide and awarded a contract to convert the largest of 
calcium bromide powders. Dow announced its three kilns from direct coal firing to 

| plans to build a new calcium bromide plant _ indirect firing. Plans call for converting the 
and modernize its existing bromine plant plant from wet to dry process, incorporating 
after phasing out its Midland, MI, oper- two-stage preheaters with bypass systems 
ations. Construction plans, which have been on all three kilns. Also included will be a 
deferred since 1979, were scheduled to begin new raw material storage with blending 
early in 1985 with completion scheduled for and handling equipment. 
1986. Total costs for the 120-million-pound- Ideal curtailed operations in October, af- 
per-year plant and other modernizing plans fecting 90 employees, with plans to resume 
will exceed $30 million. Brine requirements normal production early in 1985. 
will come from wells in Columbia County Clays.—In 1984, Arkansas’ clay industry 
and will be transported by existing pipeline. produced common clay and kaolin. with 
Bromine chemicals are used as gasoline total output increasing over that of 1983. 
additives, agricultural chemicals, flame re- Production and value of common clay in- 
tardants for plastics and textiles, pharma- creased over that of 1983 while production 
ceuticals, oil and gas well completion fluids, and value of kaolin decreased 21% and 
fire extinguishing agents, water sanitizers, 32%, respectively. Common clay was mined 
catalysts, and other industrial chemical in- by 8 companies at 16 pits in 10 counties; 
termediates. leading counties were Crittenden, Hot
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Spring, and Montgomery. Major uses were units in the Nation in 1984. Calcined gyp- 

in brick and lightweight aggregate. Kaolin sum was produced by Temple Eastex Inc., 

was mined by two companies at pits in Crittenden County, and Weyerhaeuser, 

Pulaski County. Arkansas ranked fourth in Howard County. Production increased | 

the Nation in output of kaolin. Output while value decreased from that of 1983. 

included unprocessed and calcined high- During the year, Weyerhaeuser celebrated 

temperature kaolin. According to the Ar 3 million hours of operation without a lost- 

kansas Chamber of Commerce, Acme Brick time accident at its Briar facilities. In the 

Co. invested over $60,000 for expansion at last 21 years, the operation has registered 

its Fort Smith plant. 11 accident-free years. , 

Gem Stones.—Park authorities at the Lime.—Output and value of quicklime 

Crater of Diamonds Park in Pike County and hydrated lime decreased from that. of 

reported that 85,000 visitors had recovered 1983. Output of total lime was at its lowest 

1,339 diamonds, compared with 1,501 dia- level in over 15 years. Quicklime and hy- 

monds in 1983. Total carat weight amount- drated lime were produced by Arkansas 

ed to 202.26 carats; the largest diamond Lime Co., Independence County. Alcoa, 

recovered was 5.58 carats. Of the recovered which had produced quicklime, permanent- 

diamonds, 776 were white, 304 were brown, ly closed in 1983. | | 

241 were yellow, and 18 were uncommon— Nitrogen.—Agrico Chemical Co., Blythe- 

pink to light green; 14 exceeded 1 carat in ville, produced anhydrous ammonia during 

weight. Other stones recovered in the State the year. The facility had a rated annual 

included agate, amethyst, barite, calcite, capacity of 407,000 short tons. | 

jasper, quartz, and other semiprecious Perlite (Expanded).—Strong-Lite Prod- _ 

gems. | ucts Corp. expanded perlite shipped in from 

Early in the year, Pike County residents out of State at its plant in Pine Bluff, | 

approved a proposal to research the possi- Jefferson County. Output remained at the. 

bility of commercial diamond mining near same level as that of 1983 while value 

the Crater of Diamonds. Five companies increased 4% over that of 1983. Expanded 

expressed interest in the project. No further perlite was used in concrete aggregates and > 

actions were made during 1984. horticultural applications. | | . : 

Graphite (Synthetic).—Production and Quartz.—Various grades of natural . 

value increased 28% and 20%, respectively, quartz were surface mined and processed by 

over that of 1983, indicating a decrease in Coleman Crystal Inc. at Jessieville, and by 

unit value. Arkansas ranked sixth in the Ocus Stanley and Burrow Mining Co. at 

Nation in the production of synthetic graph- Mount Ida. Coleman was the major domes- . 

ite. The electrodes produced were used-in tic producer of lascas for electronics. Esti- 

electric arc furnaces to melt scrap for pro- mated production of lasca increased because | 

duction of steel. Great Lakes Carbon Corp. of increased market demands. Geomex 

manufactured graphite at its plant in Mine Services Inc., which purchased the old | 

Ozark, Franklin County. Superior Graphite Coleman Mine in 1988, constructed new 

Co. acquired the graphite anode and elec- processing facilities and went into full pro- 

trode plant at Russellville from Dow Chemi- duction by yearend. The Nos. 1 and 2 grades 

cal Co.; the plant had closed in 1983. The of quartz were primarily used in optics and 

plant has capacities of 3,000 short tons per _ electronics. Most of grades Nos. 3 and 4 

year of graphite electrodes and 17,000 tons were used as a medium to manufacture — 

per year of extruded and baked carbon higher grade material. Geomex reported 

shapes. The plant will process silicon car- that production could reach 3.3 million 

bide made at Superior’s Hopkinsville, KY, pounds per year as demand _ increased. 

plant and will also utilize some of the Much of the output was shipped to Japan 

enhanced carbons made at Hopkinsville. and the Federal Republic of Germany. 

The Russellville plant was scheduled to be Sand and Gravel.—Arkansas produced 

in operation late in the year. both construction and industrial sand and 

Gypsum.—Output and value increased gravel in 1984. Production was from 61 

over that of 1983; output reached its highest companies producing from 78 pits in 40 

level in 10 years. Crude gypsum was pro-_ counties. Total output increased over that of 

duced by Weyerhaeuser Co. in Howard 1983, but was still well below the record- 

County and Harrison Gypsum Co. Inc. in _ high output years of the 1970's. 

Pike County; Weyerhaeuser’s Briar Mine Construction.—Construction sand and | 

and plant were 1 of the top 10 producing gravel production is surveyed by the U.S.
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Bureau of Mines for even-numbered years ducing as much as 1 million short tons. 
only; therefore, this chapter contains only Construction sand and gravel was produced 
estimates for 1983. Data for odd-numbered at 68 operations in 38 counties. Leading 
years are based on annual company esti- counties were Little River, Ouachita, and 
mates made before yearend. | Pulaski. Opposition to dredging sand and 

Construction sand and gravel was the gravel from waterways continued through 
fourth leading commodity in value among _ the year because of reported environmental 
the nonfuel minerals produced in Arkansas. problems. Major objections centered on loss . 
The increase in 1984 was basically due toa _ of water quality, deleterious effect on fish, 
surge in construction activities that increas- and loss of recreation utilization. These 
ed by midyear and maintained its momen- objections have been recognized and will be 
tum through yearend. Most operations were considered by the State in future leasing 
relatively small with no individual pit pro- contracts. , | 

Table 4.—Arkansas: Construction sand and gravel sold or used in 1984, 
by major use category __ | 

Quantity 

Use | _ Mougand (thousands) “ton? 2)—$ eee OM O'S eee 
Concrete aggregate _____________________ =e 4,215 $13,748 $3.26 Plaster and gunite sands _____________________ 126 301 2.38 Concrete products _________________ W . —W 2.59 Asphaltic concrete ___________-___---_- _ 164 384 2.34 Road base and coverings __________§_-§______ =e 678 1,189 1.75 Fill 2 Ww Ww 1.84 Other! -§_-- 3,151 8,170 2.59 
Total or average —-__---____------___--- ee 8,334 293 786 2.85 

W Withheld to avoid disclosing company proprietary data; included with-“Other.” . 
1Includes other unspecified uses and uses indicated by symbol W. 

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

Industrial.—Five companies produced in- primarily in cement manufacture, ballast, 
dustrial sand and gravel from five counties and aggregate. Most companies increased 
during 1984, with output and value increas- output because of increased construction 
ing. Producers were Silica Products, Gif- activities, but several operated intermit- 
ford-Hill & Co. Inc., Ideal Cement, Turn- tently because construction activities were 
er Trucking Co., and Arkhola Sand & Grav-__ out of their marketing areas. 
el Co. No one operation produced more than — Sulfur (Recovered).—Two companies re- 

| 500,000 tons. Major uses for industrial sand covered sulfur from their operations with 
and gravel were blasting abrasives, foundry output and value increasing over that of 
molds, and glassmaking. Most of the output 1983, the third straight year of increased 
was shipped by truck. output. Phillips Petroleum Co., Lafayette 

Stone (Crushed).—Stone production is County, recovered sulfur as a byproduct of 
surveyed by the U.S. Bureau of Mines for petroleum refining at its McKamie plant, 
odd-numbered years only; therefore, this while Ethyl, Columbia County, recovered 
chapter contains only estimates for 1984. sulfur during bromine extraction at its 
Data for even-numbered years are based on Magnolia facility. 
annual company estimates made before Tale.—The Milwhite Co. Inc. mined talc 
yearend. from its Congo Pit near Benton and process- 

Crushed stone ranked third in mineral ed the ore at its mill in Bryant. Reduced 
value in Arkansas with output estimated to demand for roofing materials and as an 
have increased over that of 1988. The esti- industrial filler resulted in lower output 
mated increase, however, did not reach the from that of 1983 and well below the record- 
levels of output during the 1970’s. Material high output in 1982. 
mined included limestone, granite (syenite), Tripoli—Malvern Minerals Co. Inc., Gar- 
sandstone, slate, and dolomite. Arkansas land County, remained the State’s only 
led the Nation in 1983 in output of crushed producer of tripoli with output and value 
sandstone and was one of the top three increasing over that of 1983. The company 
States in crushed slate production. Leading completed expansion plans at its plant early 
counties in 1983 were Pulaski, Lawrence, in the year. Output was used primarily as a 
and Independence. Crushed stone was used filler with some used as an abrasive.
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Vermiculite (Exfoliated).—Strong-Lite, mary aluminum plants. | 

Pine Bluff, and W. R. Grace & Co., North Bauxite.—Arkansas. remained the lead- 

Little Rock, exfoliated crude vermiculite ing State in output of bauxite with produc- 

from out of State with output decreasing tion and value increasing, stopping a down- 

slightly from that of 1983; unit values in- ward trend that started in 1977. Despite the 

creased. Crude vermiculite for Strong-Lite increase, output was still much lower than 

was imported from the Republic of South that of the 1970’s. Production was from two 

Africa. According to the Arkansas Chamber operations in Saline County, Alcoa and 

of Commerce, Strong-Lite started a $175,000 American Cyanamid Co. Porocel Corp., Lit- 

expansion program at its Pine Bluff plant. tle Rock, produced activated bauxite from 

Exfoliated vermiculite was used for textur- purchased ore. Alcoa, which mines bauxite 

ing paints and in aggregate, insulation, for its alumina plant at Bauxite, operated 

_ agriculture, and fireproofing. at low levels of capacity. Although ship- 

| | ments by Alcoa increased 10% over that of 

METALS - 1983, the company had a loss of $4.8 million 

Primary metal production, although nota for 1984 compared with $2 million in 1983. 

significant industry in the State, showed Alcoa reduced employment levels from 

signs of expansion, which would contribute 1,678 in 1979 to 1,100 at the end of 1984. To 

to the economic well-being of Arkansas. The become more competitive, Alcoa announced 

metals industry depended mainly on out-of- plans to begin mining higher grade ores, 

State raw materials with limited input from reduce spending for capital projects in 1985, 

sources in Arkansas. According to the Ar- and reduce personnel. The company drop- 

kansas Chamber of Commerce, seven ex- ped certain product lines currently being 

pansions with expenditures of about $26 sold at prices less than in 1981. The plant 

million were announced in metals-related produced various chemicals for use in re- | 

industries. fractories, ceramics, coatings, and other 

Aluminum.—Arkansas was 1 of 17 States US€S- . 

with primary aluminum production facili- Norton and Alcoa’s partnership in pro- 

ties, ranking 10th nationally in output. duction of proppants (Norton-Alcoa Prop- 

Production and value increased over that of pant Co.) resulted in startup of construc- 

1983. Reynolds Metals Co. operated the tion in June of a $50 million expansion of 

Jones Mill and the Arkadelphia facilities Norton's facilities at Fort Smith. Construc- | 

during the year. The Jones Mill started the tion was scheduled for completion in July : 

year at full capacity but shut down two 1985 with an increase of output from 100 to 

potlines in August and a third in November, 300 million pounds per year. Alcoa started: 

reducing output to 40% of capacity. The supplying calcined bauxite to Norton early 

shutdowns were attributed to rising inven- in the year. The proppants are used in 

tories and high power costs. The Arkadel- hydraulic fracturing to stimulate flow rates 

phia facility operated at 100% capacity on of oil and gas from wells. 

low-cost hydroelectric power. Reynolds’ Hot American Cyanamid operated the Qua- 

Springs continuous rolling mill at yearend Paw Pit and was developing the Globe Pit. 

was at 75% of its 200,000-short-ton-per-year The company processed and partially cal- 

capacity. New computer models were being cined bauxite for the production of alumi- 

developed to increase productivity by 15%. num sulfate, which is used in the paper 

The Malvern cable plant, closed since 1982, industry and for water treatment. Business 

reopened early in the year and by yearend remained firm through most of the year 

was operating at about 70% of its 30,000- with reduced demand in the last 3 months 

ton-per-year capacity. The facility was able of 1984. 

to reopen after Reynolds and the union Iron and Steel.—National Tube Co., Lit- 

reached an agreement on wages and bene- tle Rock, formerly York-Hannover Seamless 

fits. Reynolds’ Hurricane Creek alumina Tube Inc., announced plans to start con- 

chemicals plant, closed since 1983, perma- struction of its 250,000-short-ton-per-year 

nently closed late in the year. Reynolds pipe minimill early in 1985. Formerly an- 

wrote off $11.6 million for the permanent nounced for Little Rock, the $300 million 

closure of the plant. Reynolds’ alumina facility will be built in Pine Bluff. The plant 

plant near Corpus Christi, TX, imported was scheduled for completion in 27 months, 

bauxite raw materials from Australia, Bra- or by mid-1988. The seamless tubing would 

zil, and Africa, in order of volume, and be used by the oil and gas industry. 

supplied alumina to the two Arkansas pri- Western Tube & Conduit Corp., a subsid-
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iary of Sumitomo Metal Industries Ltd., metals products industry, three involved announced plans to build a $10 million foundries with investments of nearly $8 welded tube mill in Little Rock. The 36,000- million. _ oe metric-ton-per-year plant was scheduled for Vanadium.—Umetco Minerals Corp., a completion by mid-1985. The mill will man- subsidiary of Union Carbide Corp., was ufacture conduits for electric cable and Arkansas’ sole vanadium producer. The wire. , | mine and mill in Garland County, closed Quanex Corp. resumed construction of its since J une 1982, reopened in July 1984. The $98 million specialty bar mill at F ort Smith. company was developing the Christie Pit, Construction of the 280,000-ton-per-y ear fa- about 7 miles from the plant, with two cility started in 1981, was halted in 1983, smaller pits adjacent to the plant. The plant and resumed early in 1984. Quanex shipped operated at capacity throughout the last its first product from the new facility in half of the year with markets expected to __ November. The facility, with two 55-ton hold firm through 1985. The facility pro- ultrahigh power electric furnaces and three duced vanadium pentoxide from the vana- rotary continuous casters, reportedly would diferous clays, which was converted to fer- be the largest producer of rotary cast steel rovanadium at other locations. The chief | in the Nation. Quanex planned to produce market was in steel alloys, but increased special bar quality seam-free carbon and imports have adversely impacted the do- alloy steel bars for the forging industry smestic industry. | making automotive and machinery parts. | 
According to the “Arkansas Directory of ‘State Mineral Officer, Bureau of Mines, Tuscaloosa, - Manufacturers,” seven gray iron and three AL. _ steel foundries were in operation in the Ro Geologist, Arkansas Geological Commission, | Little State. Of the announced expansions in the | | 

Table 5.—Principal producers _ | | 
Commodity and company Address - ‘Type of activity County 

Abrasives: 
| 

Oilstones and whetstones: a 
Smith WhetstoneInc_________ 1500 Sleepy Valley Rd. Quarry _______ Garland. Hot Springs, AR 71901 Tripoli: 
Malvern Minerals Co. Inc ______ Box 1246 Mine_______ Do. Hot Springs, AR 71901 

. Bauxite: 
Aluminum Co. of Americal___ | 1501 Alcoa Bldg. Mine and plant __ Saline. Pittsburgh, PA 15219 American CyanamidCo_________ | Berdan Ave. ~_~-do_______ Do. Wayne, NJ 07470 Bromine: 
Arkansas Chemicals Inc__________ Route 6, Box 98 Brine wells and Union. El Dorado, AR 71730 plant. Dow Chemical U.S.A., Magnolia plant _ 2030 Dow Center —~_~-do_______ Columbia. Midland, MI 48640 EthylCorp., Arkansas Div ______ | Box 729 ~~~-do_______ Do. Magnolia, AR 71753 Great Lakes Chemical Corp____ a Box 2200 ~~~-do_______ Union. 

West Lafayette, IN 47906 Cement: 
Arkansas Cement Corp., a subsidiary Box 130 Plant _-____ Little River. of Arkla Inc.! Foreman, AR 71836 Ideal Cement Co., a subsidiary of Ideal Box 8789 ~~ _-do_______ Howard. Basic Industries Inc.! Denver, CO 80201 Clays: 
Acme Brick Co., a division of Justin Box 425 Pits and plants_ _ _ Hot Spring and Industries Inc. Fort Worth, TX 76101 Sebastian. Arkansas Lightweight Aggregate Corp _ El Dorado, AR 71730___ _ Pit and plant___ _ Crittenden. Eureka Brick & TileCo____ | Box 379 Mine______ __ Johnson. Clarksville, AR 72830 A. P. Green Refractories Co., a subsid- Box 6057 Pit and plant____ Pulaski. iary of United States Gypsum Co. Little Rock, AR 72216 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 

See footnotes at end of table.
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| Table 5.—Principal producers —Continued 
i 

Commodity and company Address Type of activity County 

Perlite (expanded): 
Strong-Lite Products Corp ______-~- Box 8029 Plant _______- Jefferson. 

Pine Bluff, AR 71611 
Sand and gravel: 

Construction: 
Jeffrey Sand Co ___.- ______-=- Box 998 Pits and plants_ _ — Faulkner, 

Fort Smith, AR 72901 Pulaski, 
' Sebastian. 

St. Francis Materials Co., a division Box 999 ___.do_____-~- Calhoun, 
of Ben M. Hogan Co. Inc. Forrest City, AR 72335 Craighead, 

Poinsett, . 
St. Francis. 

Industrial: 
Gifford-Hill & Co. Inc.?________ Box 6615 . Pits -_-._____- Miller. 

Shreveport, LA 71106 . 
Silica Products Co. Inc .____—_—~_ Box 248 Pit ._-._____-- Izard. 

Guion, AR 72540 
Stone: 

Granite: . 
Freshour Construction Co. Inc _ ~~ Drawer AF Quarry ____-_- Pulaski. 

Cabot, AR 72023 
McGeorge Contracting Co. Inc ___ Box 7008 Quarries ___—_~_ Do. 

Pine Bluff, AR 71611 
Minnesota Mining & Manufac- 3M Center, 224-65 W Quarry ______~- Do. 

turing Co. St. Paul, MN 55101 . 
Limestone: 

McClinton-Anchor Co., a subsidiary Box 1367 Quarries _____-_ Benton, 
. ~ of Ashland Oil Inc. Fayetteville, AR 72701 Madison, 

. Washington. 
Midwest Lime Co ________.----+ Box 2608 Quarry _____~- Independence. 

Batesville, AR 72501 | . 

Sandstone: 
Arkhola Sand & Gravel Co.,! a Box 1627 Quarries _____~ Crawford and 

subsidiary of Ashland Oil Inc. Fort Smith, AR 72901 Sebastian. 
H MB Construction Co__._____— | Box 5606 Quarry ______- Sevier. 

‘Texarkana, TX 75501 | 

Ben M. Hogan Co. Inc.t__ ____ _ _ — Box 2860 Quarries ____-__ White. . 
Little Rock, AR 72203 

~ M&M Rock Co. Inc________-_-- Box 1190 _ __—-do_____~~_ Faulkner, 
Conway, AR 72032 . Perry, 

. White. . 
Slate: 

Bird & Son Inc_________-_~- Drawer 151 Quarry ______- Montgomery. 
Glenwood, AR 71943 

Sulfur (recovered): 
Ethyl Corp., Arkansas Div ______~~_ Box 729 Sulfur recovered Columbia. | 

Magnolia, AR 71753 in bromine 
extraction. . 

Phillips Petroleum Co ________-_- 724 Adams Bldg. Sulfur recovered as Lafayette. 
Bartlesville, OK 74004 ° a byproduct of pe- 

troleum refining. 
Tale: 

The Milwhite Co. Inc___________-_ Box 15038 Mine and plant _— Saline. 
Houston, TX 77020 . 

Vanadium: 
Union Carbide Corp., Metals Div _~_—_— Route 6, Box 943 Mine and mill _ __ Garland. 

Hot Springs, AR 71901 

Vermiculite (exfoliated): 
W.R. Grace & Co________------ 62 Whittemore Ave. Plant _______~_ Pulaski. 

Cambridge, MA 02140 
Strong-Lite Products Corp __-__ ~~~ Box 8029 ____do______- Jefferson. 

Pine Bluff, AR 71611 

1Also produced limestone. 
2Also produced construction sand and gravel in Ouachita County.
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| Californi 

This chapter has been prepared under a Memorandum of Understanding between the 

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. : 

| California continued as the leading State tion industry and a generally rebounding 

in the Nation in the production of nonfuel economy in the State following the reces- 

minerals. Value for 1984 rose to $2.0 billion, sion of 1982. Most industrial mineral oper- 

a 12% increase from that reported in 19838. ations were near capacity throughout most 
The increase in value was attributed to the of the year, as output increased over that of 

continued gradual recovery in the construc- 1983. | | 

- Table 1.—Nonfuel mineral production in California‘ | 

| a 7 1983 1984 

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

Boron minerals ___________.__ -— thousand short tons__ 1,303 $439,181 1,367 $456,687 
Cement (portland)_____________________----do____ 7,567 420,949 8,715 520,026 
Clays?_____-______-______---_-----~--do___- 1,816 . — - 18,255 2,100 23,868 
Gem stones___________________ eee NA 300 NA ~  §00 
Gold (recoverable content of ores, etc.) _._________— troy ounces_ _ 38,443 16,300 85,858 30,965 
Gypeum_____________.__-_--~—~ thousand short tons__— 1,213 10,668 1,382 12,443 
Lime_____________________ dow 358 22,994 406 26,827 
Peat __________________ doe ~ 13 612 WwW WwW 
Pumice ____________________-__-_-~~~---do____- 65 1,582 80 1,600 
Sand and gravel: 

Construction _____________-.--_--------do____ &91,000 ©308,700 102,420 360,427 
Industrial... »§ 5 »5_-§ 5 do 2,150 34,066 2,281 39,176 

Silver (recoverable content of ores, etc.) thousand troy ounces_ — 27 308 Ww W. 
ne: 

Crushed_______.________-~—- thousand short tons_ _ 35,582 146,289 ©38,600 ©158,000 
Dimension ____________~-----~---------do___~_ 20 2,839 ©29 2,990 

Talc and pyrophyllite- — — — ~SGam chloride cement Guaseery), 71 1,289 74 1,642 
Combined value of asbestos, calcium chloride, cement (masonry), 

clays (fire clay), copper, diatomite, feldspar, iron ore, lead, 
magnesium compounds, molybdenum (1984), perlite, potassium 
salts, rare-earth metal concentrate, salt, sodium carbonate, 
sodium sulfate, tungsten ore and concentrate, wollastonite, and 
values indicated by symbol] W _____-__------------- XX ™359,218 XX 368,294 

Total ___________---------------------- XX 1,783,550 XX 2,008,445 
nn 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
7Fxcludes fire clay; value included with “Combined value” figure. 
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Table 2.—Value of nonfuel mineral production in California, by county! - 

- (Thousands) 

. Minerals produced in 1983 
: County 1982 1988 in order of value 

Alameda ________~______ W WwW Salt, stone (crushed), clays. 
Amador_____~_-__~___—~-- W W Sand (industrial), stone (crushed), clays. 
Butte ________i_-~_~___~ $1,814 - ) 
Calaveras_______________ 28,447 WwW Asbestos, cement, talc, stone (crushed). 
Colusa___§_§_§____________ - 6) (*) Stone(crushed). | . 
Contra Costa_____________ 8,489 $17,322 Stone (crushed), sand (industrial), lime, clays. 
Del Norte________~--_-~-- WwW 3 Stone (crushed). 
E] Dorado_ _ _______-~---~- 112 1,370 Do. 
Fresno__ = § ~§ 5 § 5 12,244 1,081 Stone (dimension), gold, clays, silver, stone (crushed). 
Glenn_______—~_~~~.1-__- . wi. Ww Lime, stone (crushed). 
Humboldt ____~_._~~_~___ 1,081 309 Stone (crushed). 
Imperial] _____ =2~_______ WwW 21,398 Stone (crushed), gypsum, gold, lime. 
Inyo ______~_ ee 25,076 31,854 Boron minerals, tungsten, stone (crushed), perlite, 

. talc, clays, pumice, copper, silver, gold, stone 
(dimension), lead. os 

‘Kern._~___~_ = ee 410,487 466,532 Boron minerals, cement, stone (crushed), clays, ey 
: sum, gold, stone (dimension), silver, copper, lead. 

Kings _.-_-_______--__- WwW W Gypsum. 
‘Lake. Le 1,322 1,261 Stone (crushed). 
Lassen _______________ WwW W _sDiatomite, stone (crushed). 
Los Angeles __ ___________ 54,405. 8,198 Stone (crushed), lime, stone (dimension), clays. 

. Madera ________.___---_- WwW W ‘Tungsten, stone (dimension), pumice, stone (crushed). 
Marin___~____ ~~ _-____ WwW WwW Stone (crushed), clays. . 
Mari — eee W 23 Gold, stone (crushed), stone (dimension), copper, silver. 

. Mendocino 222 964 (?) 
Merced _________-_-_--~_ 1,342 s ® | ns . 
Modoc. __ —_ ~~ - _ . ~~ WwW 1,168 Stone (crushed), peat. 
Mono ____~.___~_~--~--~~- 979 _ 1,050 Pumice, stone (crushed), clays, talc, gold, silver. . : 
Monterey _ __________~_-~- 21,981 Ww Magnesium compounds, stone (crushed), lime, sand 

‘ . (industrial). 
Napa _____-__.-~_~--_- WwW W __ Stone (crushed), salt, stone (dimension). 
Nevada _______.~_-—_-_~_-~ WwW W Clays, stone (crushed). a 
Orange ________~___-__~ 14,926 WwW Sand (industrial), feldspar, clays, stone (crushed). 

. Placer.___._ ~~ ___-__- WwW 674 Clays, stone (dimension), stone (crushed). 
Plumas _____~________~_.- Ww W__sStone (dimension), stone (crushed), gold. 
Riverside ___§_. __. ~§_-_______ 93,143 WwW Cement, iron ore, stone (crushed), clays, wollastonite, 

gypsum, sand (industrial), stone (dimension). 
Sacramento _____________. WwW: WwW Clays. 
San Benito ___._§__=__~____ WwW . WwW Stone (crushed), asbestos, clays. 
San Bernardino __________~ 410,433 428,972 Cement, sodium carbonate, boron minerals, rare-earth 

minerals, stone (crushed), sodium sulfate, potassium 
salts, gold, clays, salt, calcium chloride, lime, iron 
ore, feldspar, silver, talc, gypsum. 

San Diego.___~_~_~___~______ . 36,366 16,326 Sand (industrial), stone (crushed), stone (dimension), 
oe feldspar, salt, magnesium compounds, gypsum, 

clays, tungsten. 
San Joaquin _____________. ——s- 8,582 Ww Lime, gold, peat, silver. 
San Luis Obispo___________ W W Stone (crushed), gypsum, stone (dimension). 
San Mateo ______________ 19,830 W Magnesium compounds, salt, stone (crushed). 
Santa Barbara____________ Ww W __Diatomite, lime, stone (crushed), stone (dimension). 
Santa Clara _____________ WwW Ww Cement, stone (crushed). 
Santa Cruz___§____=______ 30,440 Ww Cement, stone (crushed), sand and gravel (industrial), 

clays, peat. 
Shasta_________~________ 21,137 WwW Cement, stone (crushed), clays, copper. 
Sierra ~__~___________ WwW W ~~ Gold. 
Siskiyou ______________- Ww 848 Stone (crushed), pumice. 
Solano_________§________ 1,250 W _ Stone (crushed). 
‘Sonoma____ ~~~ 7,483 3,595 Do. 
Stanislaus -_.___________ 4,891 Ww Gold, clays, silver. . 
Sutter__________-_____- WwW ~  W  Clays. 
Tehama_______§_§_§_______ 184 197 Stone (crushed). 
Trinity __-_._____________ Ww 109 Do. 
Tulare___-§_§_~§_~§_~§_~§_§________ 3,271 Ww Do. 
‘Tuolumne ________~______ WwW WwW Stone (crushed), lime. 
Ventura._______________ 16,417 6,647 Sand (industrial), clays, stone (crushed), gypsum. 
Yolo_____~_____________ WwW W Lime. 
Yuba _-______ 3,570 WwW Gold, clays, silver, stone (crushed). 
Undistributed* ___________ 262,994 465,920 
Sand and gravel (construction) _ _ xx €308,700 
Stone: 
Crushed______________ ©105,400 XX 
Dimension ___________~ Fe 727 XX 

Total® _-__§_______ ¥1,611,846 1,783,550 

“Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with ‘“‘Undistributed.” 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 
2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
3Less than 1/2 unit. 
“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
‘Data may not add to totals shown because of independent rounding.
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California was the sole producer of boron ate, pyrophyllite, and wollastonite. 

minerals and ranked first among the States © Industrial minerals accounted for the 

in the production of asbestos, diatomite, bulk of California’s nonfuel mineral produc- 

rare-earth metal concentrate, construction tion, Comprising more than 90% of the 

sand and gravel, sodium compounds, and State’s mineral production value. Thirty 

tungsten. It ranked second in the produc- mineral commodities, including seven me- 

tion of natural calcium chloride, portland _ tallic minerals, were produced in California 

cement, calcined gypsum, magnesium com- in 1984. 

pounds, expanded perlite, sodium carbon- 

Table 3.—Indicators of California business activity 

en eS a 

1982" 1983 1984” 

Employment and labor force, annual average: 
Population Oe ---— - thousands__ 24,697 25,186 25,622 

Total civilian labor force __________.._----_-----------------do_-_- 12,184 12,269 12,503 

Unemployment eee - 0 1,211 1,185 972 

Employment (nonagricultural): ; - : 

Mining total? Wee = - =~ ----- -- --d0---- 50.4 48.1 49.6 

‘Metal mining ee ee - dL 1.9 1.7 1.5 

. Nonmetallic minerals except fuels______ __ _ ------------do_--- 6.6 6.3 6.6 

Oil and gas extraction?_____________-__-------------d0o_--- 40.3 39.9 NA 

Manufacturing total___________--_--------------------d0e_--- 
1,945.4 1,936.5 2,047.0 

Primary metal industries _________---_-------------do_~-- 
47.6 43.5 42.0 

Stone, clay, and glass products _______-___------------do_--- 50.4 48.7 51.1 

Chemicals and allied products _ oe do 64.5 62.4 64.2 

Petroleum and coal products __.____ _ _----------------d0_-_- 31.7 31.0 30.0 

Construction ee ee ed 349.0 369.3 442.8 

Transportation and public utilities Woe do 542.8 536.9 548.9 

, , Wholesale and retail trade ___________---------------~---do___- 2,275.8 2,343.9 2,512.2 

‘Finance, insurance, real estate oe  -d0_ 642.4 661.7 695.0 

Services _________.-___--_-~---1----~------------ - doe - 2,269.9 2,345.1 2,527.9 

Government and government enterprises __.-______—------- _do___— 1,735.2 1,724.3 1,729.8 

Total? ______________~_-------- = ------- do -- 9,810.3 9,965.9 10,553.2 

Personal income: 
Total... __________--_-------------------------- millions_-_ $312,205 $334,400 $371,202 

Per capita = — —— ——— = = $12,642 $13,277 $14,487 

Hours and earnings: | 
Total average weekly hours, production workers —-————-——----~---------- 39.2 40.0 40.3 

Mining (nonmetallic minerals, except fuels)_ ____—_—-—------~-------- 39.5 40.7 _ 43.0 

- ‘Total average hourly earnings, production workers _ — — —————------------- $9.42 $9.52 $9.77 

_ Mining (nonmetallic minerals, except fuels)... ______---------~-~-+--- $12.93 $13.75 $14.35 

Earnings by industry: 
Farm income ____________------------------------- millions_ _ $5,054 $4,805 $5,351 

Nonfarm Woe --------- --- -- 0 -- $215,701 $233,367 $260,188 

Mining total_____________-_----------------------d0_--- 
$1,735 $1,740 $1,915 

Metal mining ee - dL WwW $38 $33 

Nonmetallic minerals except fuels__________-_---------do__~- $168 $188 $218 

Oil and gas extraction ee - 0 $1,551 $1,514 $1,664 

Manufacturing total___________-_--------------------do_--- 
$49,276 $52,772 $58,470 

Primary metal industries _______--------------------do_-~- $1,394 $1,328 $1,361 

Stone, clay, and glass products ______--_--~-----------d0__-- $1,240 $1,296 $1,462 

Chemicals and allied products __.__---------_---------do_-_~~- $1,635 $1,733 $1,877 

Petroleum and coal products ______------------------do__-_ $1,481 $1,576 $1,620 

Construction ____________-----_-------~------------d0__--- $11,168 $11,486 $13,678 

Transportation and public utilities _ __ __----~------------ _do____ $16,069 $17,155 $18,373 

Wholesale and retail trade ___.________-----------------do_-~- $36,186 $38,946 $43,873 

Finance, insurance, real estate oo dol = 812,797) $15,177 $17,322 

Services _____________--_-~--- ~~~ ---do--- — $48,189 $53,487 $60,755 

Government and government enterprises _ _ __— —----~--------- do.__. $38,644 $40,814 $43,844 

Construction activity: 
Number of private and public residential units authorized ~———-———---~----- 85,704 172,721 221,975 

Value of nonresidential construction_ ___——~—~----—----------- millions._ $7,496.8 $8,821.5 $10,915.8 

Value of State road contract awards _________-_--------------do__-- $390.0 $260.0 $555.0 

Shipments of portland and masonry cement to and within the State 
thousand short tons_ — 6,034 7,035 9,316 

Nonfuel mineral production value: 
Total crude mineral value ______________-----~------~---- millions_ ~ $1,611.8 $1,783.6 $2,003.4 

Value per capita________-_--------------------------------- 
$65 $71 $78 

eee 

PPreliminary. "Revised. NANot available. W Withheld to avoid disclosing company proprietary data. 

1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

SData may not add to totals shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 

U.S. Bureau of Mines.



104 | MINERALS YEARBOOK, 1984 

3,000 ;— — , 

o | | 

© 2,000 | | 
— 3 | 

O | — | a oe OQ TOTAL : a | , 
a - | 
O | 
— | | | 
= 1,000 | | 

1977 | 1980 1985 
Figure 1.—Total value of nonfuel mineral production in California. 

Trends and Developments.—A rising County. 
trend in mineral production and value was There was extensive exploration activity 

_ evident in 1984 as the State’s economy during 1984—chiefly for gold. For further 
improved. Exploration for and development information, reference should be made to 
of precious and strategic minerals contin- the. “Gold” heading under the “Metals” 
ued throughout the year. At yearend, section of this chapter. 
Homestake Mining Co.’s projected 200,000- The President signed a bill designating 
ounce-per-year McLaughlin gold project in 1.8 million additional acres of land in Cali- 
Napa County neared completion. Gold fornia as “wilderness,” essentially closing 

_ Fields Mining Corp. began full-scale con- these areas to mineral exploration and 
struction in May on a 100,000-ounce-per- production, and bringing the total amount 
year heap leach carbon-in-pulp recovery of U.S. Forest Service-designated wilderness 
plant at its Mesquite property in Imperial lands in California to 4 million acres.
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Figure 2.—Principal mineral producing localities in California.
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Legislation and Government Pro- tinued work on mineral land classification grams.—The California State Mining and studies. Nonurban studies were completed Geology Board assumed new responsibilities for the Folsom quadrangle in Sacramento, for developing guidelines and priorities for E] Dorado, Placer, and Amador Counties, mineral resource conservation and mining and for the Auburn quadrangle in El Dora- under California’s Surface Mining and Rec-_ do and Placer Counties. Mineral land classi- | lamation Act (SMARA). During 1984, the fication studies (urban) were completed for board continued work on the designation of the following aggregate-production con- aggregate resources in two major metropoli- sumption areas: Saugus-Newhall, Palmdale, tan areas and initiated the process in seven Claremont-Upland, San Bernardino, South | other regions. 7 San Francisco Bay, and Monterey Bay. _ : Resource designations were completed for Six mineral commodity reports were the western San Diego County region and published, and occurrence and favorability the San Francisco-Monterey Bay areas. The maps for nine strategic minerals (at a scale board also decided to proceed with the of 1:1,000,000) were completed. Regional designation of aggregate resources in these. _ geologic mapping for the San Bernardino regions. Additional classifications were pre- quadrangle was completed. Marine geology pared for the nonurban program in the _ studies continued on a major synthesis of _ : Sierra Nevada foothills and the California offshore California geologic mapping. Geo- Desert Conservation Area (CDCA). During thermal resource assessment studies, fund- | _ the year, the board accepted and formally ed by the U.S. Department of Energy for | transmitted classification reports for the | geothermal resources in the vicinity of U.S. : Placerville, Georgetown, and Sutter Creek Naval facilities in the San Diego and Long US. Geological Survey 15-minute quadran- Beach-Seal Beach areas, were completed. | gle map sheets. The board also accepted and — The Mining and Mineral Resources and _ formally transmitted nonurban classifica- Research Institute at the University of tion reports for three areas in the CDCA California in Berkeley received a grant area—the Kelso, Mescal, and Halloran from the U.S. Bureau. of Mines for oper- Springs 15-minute quadrangles. _ ations and research, and the U.S. Bureau of | | SMARA was amended in the legislature Land Management distributed more than by Assembly bill (AB) 1110 (AREIAS- $35 million to California as its share of Chapter 254, Statutes of 1984) to provide the Federal mineral leasing receipts received — means to identify areas where surface min- during 1984. | a - ing operations could pose potential threats Preliminary exploration continued in a to State highway bridges. AB 1110 allows section of the Pacific Ocean floor off the the California Department of Transporta- coast of northern California and southern . tion to provide early input to such proposed Oregon. The Gorda Ridge Task Force, com- mining projects and to insert conditions posed of officials from California, Oregon, in the permit language to mitigate poten- and the Federal Government, met for the tial detrimental impacts to State highway first time in December to coordinate re- _ bridges. search and exploration efforts to determine The California Department of Conserva- the extent and magnitude of mineral re- tion’s Division of Mines and Geology con- sources on the seamount crusts.
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. _ REVIEW BY NONFUEL MINERAL COMMODITIES | — 

| NONMETALS produced for foreign markets. Installation 
Asbestos.—California again led the Na- rove the vorpmuent vas comp leted to tm 

tion in production of asbestos from minesin *. Calcium Chloride.—Natural calcium | 
Calaveras and San Benito Counties. The chloride ‘production was reported from : Copperopolis Mine of Calaveras Asbestos three operations in San Bernardino County. Ltd. and Calidria Corp.’s Santa Rita Mine in Leslie Salt Co., a subsidiary of Cargill Inc., San Benito County were the sole producers. reported production from its Amboy plant; Boron Minerals.—California was the on- National Chloride Co. of America from its ly domestic source of boron minerals, princi- Bristol Lake plant; and Hill Bros. Chemical pally in the form of sodium borate. United (Co, from its Cadiz plant. Leslie Salt was the States Borax & Chemical Corp., a subsidiary largest producer, =. |... 
of RTZ Corp. in London, England, operated § Cement.—California ranked second in | a mine and processing plant in Kern County the Nation, behind Texas, in the production that continued to supply the major portion of finished portland cement. Nearly all of | of the State’s domestic production. Kerr- the reported cement production in the State McGee Chemical Corp. operated its Trona was of that variety. A production increase and Westend plants in San Bernardino of about 16% from 1983 output was reported County to produce a variety of borate prod- from 11 plants. ae : | ucts. | oo : California Portland Cement Co., Los An- 
American Borate Co., a wholly owned geles, merged with Conrock Co., a Los An- _ Subsidiary of Owens-Corning Fiberglas geles-based rock products andconcretecom-  — | Corp., mined colemanite and ulexite- pany, to form CalMat. Co. Work continued _ Probertite at its mine in Death Valley on CalMat’s cogeneration project at its Col- : National Monument. The colemanite prod- ton plant, which is expected to cost $40 | , 

uct was trucked to Dunn for blending, million and make the plant self-sufficient oo storing, and shipping by rail to manufactur- for electrical power. oe a | ers of textile-grade glass fibers. Colemanite | _Lone Star Industries Inc. acquired a 50% 
from this mine was ground and processed at interest in Pacific Coast Cement Corp. of the Walsh washing and calcining plant at Long Beach.  —| | Amargosa, NV (formerly Lathrop Wells). A Southwestern Portland Cement Co.’s new flotation plant adjacent to existing facilities $100 million Victorville cement plant went at Amargosa processed colemanite by a into operation in the fall at a production : patented process. rate of 2,650 short tons per day. Monolith Kerr-McGee operated the Trona and Portland Cement Co. installed a new raw Westend plants at Searles Lake in San mill and blending and raw materials stor- Bernardino County to produce refined sodi- age facility at its Glendale plant. 
um borate compounds and boric acid from The San Andreas cement plant of Gen- lake brines. | star Cement and Lime Co. remained closed U.S. Borax processed sodium borates and throughout 1984. In late October, Genstar hydrous derivatives and hydrous boric acid announced the purchase of the former at the boron refinery in Kern County. Stinnes Cement Terminal at the Port of Crude sodium borate-rasorite 46, a pentahy- Stockton for approximately $7.5 million. 
drate, and its anhydrous derivative were | 

Table 4.—California: Portland cement salient statistics 
(Short tons unless otherwise specified) 

Northern California Southern California California total 
1983 1984 1983 1984 1983 1984 » : 

Number of active plants ___ _ 3 3 8 8 11 11 Production ____________ 2,123,611 2,518,081 5,386,466 6,204,049 7,510,077 8,722,130 Shipments from mills: . Quantity oe 2,280,755 2,507,005 5,285,972 6,208,306 7,566,727 ‘8,715,311 alue ——_____—_____ $117,660,387 $149,566,255 $303,288.67 $370,459.887 $420°949 064 $520,026,142 Stocks at mills, Dec.31_____ 166,352 234,521 304,633 306,942 470,985 541,463 STO OD |
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Clays.—Production of 2.1 million short — -Lime.—California ranked 12th among the | 

tons of clay and shale in 1984 was reported 38 States and Puerto Rico reporting lime 

| from 34 companies.in 22 counties through- production in 1984. Output of 405,718 short 

out the State. Common clay and shale tons was 13% more than that reported in 

comprised the bulk of the clays produced ee. Alumni & Ch ‘cal Co ia 

| with smaller amounts of kaolin, bentonite, aiser Aluminum emi rp. so 

fire clay, and ball clay. _ its Natividad dolomitic lime and refractory 

he principal uses of clays produced were dead-burned dolomite plant and facilities, 

| in construction materials, pet waste absorb- in Monterey County, to the National Re- 

ents, sewer pipe, and paint. . fractories & Minerals Corp. at yearend. 

| Major producers of common clay and Magnesium Compounds.—Magnesium 

| shale included Allied Chemical Co. in compounds were produced from hydrated 

‘Amador County, Port Costa Materials Inc. dolomitic lime and sea water by Kaiser 

| in Contra Costa County, Excel Minerals Co. Aluminum in Monterey County. Dolomite 

and General Portland Cement Inc. in Kern from the Natividad quarry, 5 miles north- 

- County, Lincoln Clay Products Co. in Placer ©a8t of Salinas, was calcined to remove CO: 

- County, Lone Star in Santa Cruz County, and shipped to Moss Landing for processing 

‘and Lightweight Processing Co. in Ventura With sea water for magnesia revovtly. 
, County. The leading bentonite producer in Merck & Co. Inc. produced magnesium 

Colifeaia was Lowes Inc. of Kern County. oxide, magnesium hydroxide, ane magne 
Standard Industrial Minerals Co. was the  iant carbonate Its San Con on 

leading producer of kaolin from mines in P ant. V alain sae. crvatals e Ps ‘Ss 

Inyo and Mono Counties. Fire clay was Dicwo Coun chloride Crys aut an 

| produced in Amador County and ballclayin  ~"2 unty operation. | 
Stanislaus County. : _Peat.—Radel Inc. in Modoc County and _ 

ns a pe Hyponex Corp. in Santa Cruz County were 

| Diatomite.—California continued as the the ly prod Peat producti 

. leading diatomite producer in the Nation. , e only producers. Feat procuction was 

| : See gs ~ an. 15% less than that reported in 1983. 

oe Principe rd products Corp. it Grefeo “" Perlite.—California ranked second in the 
| | Barb Count d Lesseni te dustri United States in the production of both 

Inc in a oa County The major ° noducer processed and expanded perlite. Perlite was 

° Lasse - . . mined at the American Perlite Co.’s mine, 

: was Manville Products from its operation and expanded perlite was produced at seven 

_ nearLompoc. oe active plants in Los Angeles, San Bernardi- 

_ Am erican Resources Equity Corp. of Den- no, and San Diego Counties. American Per- 

and SO aan raaed material ore, lite’s Redco mill in Los Angeles County was 

: a In the largest producer. 

the State for use as a silica source in Potassium Salts.—Kerr-McGee produced 

making cement. 7 muriate of potash (60% K,O) and sulfate of 

Feldspar.—The production of feldspar- potash (50% KO) from plants in San Ber- 

| | silica mixtures was reported from Calspar nardino County. : 

Inc.'s San Bernardino: plant, Crystal Silica — Pumice.—California was the third largest 

Co.’s Oceanside plant in San Diego County, domestic pumice producer in 1984. Siskiyou 

and the Owens-Illinois Inc. Mission Viejo County was the leading producer of the five 

plant in Orange County. counties reporting pumice output. Process- 

ore California Toe secone a ed pumice production was reported from 

e Nation in the production of Caicin Inyo, Madera, Mono, and Modoc Counties. 

gypsum during 1984 and fifth in the produc- § Tionesta Aggregates Co. and Featherock 

| ae of crude gypsum. ted f Inc. processed pumicite from operations 

| rude gypsum output was repo rom near Tule Lake in Siskiyou County. 

Imperial, Kern, King, Riverside, San Ber- Principal uses were in abrasives, decora- 

nardino, San Luis Obispo, and Ventura tive building construction, and concrete ag- 

7 Counties. Calcined gypsum was produced in gregate, and as a pesticide carrier for crop 

Alameda, Contra Costa, Imperial, and Los dusting. 

Angeles Counties. Byproduct gypsum was Sand and Gravel.—Construction.—Con- 

produced in Contra Costa, Fresno, and San struction sand and gravel production is 

Joaquin Counties. surveyed by the U.S. Bureau of Mines for
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even-numbered years only; therefore, this reported in 1982, again making it the lead- — —_ 

_ chapter contains only estimates for 1983. ing producer among theStates. «= | 

Data for odd-numbered years are based on — California Portland and Conrock, one of . 

estimates made before yearend. the Nation’s leading construction sand and 

- California’s 1984 output of construction gravel producers, merged during the year to | 

sand and gravel increased more than 26% form anew company known as CalMat Co. 

in quantity and 33% in value from that - ae 

_ Table 5.—California: Construction sand and gravel sold or used in 1984, | oo 
by major use category Oc . . 

. 7 ' Quantity ee 

| | (thousand (thousands) per ton 7 
: . rg lS mo 

Concrete aggregate ———-- -----~~~~~~~~~~~~--~~ 7577777777 33,872 - $126,088 = $3.72 _ 
’ Plaster and gunite sands ______.______-__-_--~------------- 2,879 12,442. 4.32 
Concrete products __________________------------------- 1,018 - 3,823 3.75 
Asphaltic concrete ______._____------------+------------- 11,881... 44,470 3.74 

Road base and coverings!________________-----------.------ 15,758 | 52,440 | 3.33 
Rl eee +--+ --- 6,318 17,932 2.84 

Snow and ice control. ______________----_---~_----------- 200 «= «=—+—Ss«3834 1.67 

Railroad ballast ___________________-__--1_--a--+------ - 88 os B81 3.99 | 
Other? ____ == eee + ~ 30,410 102,569 3.37 | 

| Total® or average________ »------------»-----=-_------ 102,420 360,427 8.52 

1Includés road and other stabilization (cement andlime. == a: ee | 

2Includes other unspecified uses. a | re : 

3Data may not.add to totals shown because of independent rounding. : oo 

-_ Industrial.—Industrial sand production lake,InyoCounty. | | ; 

of 2,281,331 short tons was reported from 10 Stone.—Stone production is surveyed by | : 

operations in 8 counties. Three companies the U.S. Bureau of Mines for odd-numbered | 

each produced more than 200,000 tons. In- years only; therefore, this chapter contains | 

dustrial sand was used primarily in glass only estimates for 1984. Data for even- Co 

containers, fiberglass, flat glass manufac- numbered years are based on annual com- 

ture, and blasting. California ranked fourth pany estimates made before yearend. 

nationally in 1984 in the production of California was among the top 10 produc- 

industrial sand. | ing States for crushed and broken stone in 

7 California Silica Products Co., a subsid- 1984. Production was estimated to be about | 

iary of Ogleby Norton Co., acquired the 3 million short tons more than the reported 

Owens-Illinois Inc. silica sand operation 1983 production of 35,582,000 tons. In 1984, 

near San Juan Capistrano, which produces output of crushed stone was reported from : 

mainly glassmaking sand. Yuba Natural 26 counties. _ a _ ; 

Resources Inc. of Marysville formed a joint A new source of crushed stone was pro- | 

venture with Georgia Kaolin Co. of Eliza- posed for development in southern Alameda _ 

beth, NJ, to produce silica flour. The new County by the Oliver de Silva Co. The East 

company, Yuba Silica Inc., in Marysville, Bay Regional Park District gave tentative 

was expected to start producing in the first support by donating 320 acres of land to the 

half of 1985. project to develop 123 million tons of basalt . 

‘Sodium Compounds.—California was the on Apperson Ridge. . | | | 

Nation’s largest sodium sulfate producer in Sulfur (Recovered).—Byproduct sulfur 

1984 and the second largest sodium carbon- was recovered at 15 oil refineries—4 in 

ate producer. All sodium sulfate production Contra Costa County, 9 in Los Angeles 

was from Kerr-McGee’s Westend plant, County, 1 in Santa Barbara County, and 1 

where natural brines were pumped from in Solano County. California’s 1984 produc- 

Searles Lake. Sodium carbonate production tion of more than 500,000 metric tons rank- 

was reported from Kerr-McGee’s Argus and ed fourth among the States for recovered 

Westend plants in San Bernardino County. elemental sulfur. Chevron U.S.A. Inc.’s re- 

Lake Minerals Co. experimented with solar finery at El Segundo, Los Angeles County, 

energy in refining trona aggregate from was the largest producer. 

soda ash near the shores of Owens dry Tale and Pyrophyllite.—California rank-
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_ ed sixth among the 11 producing States completion at Homestake’s McLaughlin - 
reporting talc and pyrophyllite production Mine in Napa County. oe | 

_ in 1984. Crude tale ore came principally | Gold Fields, a wholly owned subsidiary of _ 
| _. from five operations in Inyo and San Ber- Consolidated Gold Fields PLC, began con- 

nardino Counties, with some production _ struction of a large open pit heap leach gold 
: _ reported from one mine in Calaveras Coun- mining operation at Mesquite, 35 miles east 

| ___ ty. Processed talc production was reported of Brawley, in Imperial County. | oo 
from six operations in San Bernardino, Los Chemgold Inc., the U.S. subsidiary of. 

_ Angeles, Inyo, Calaveras, and Sacramento Glamis Gold Ltd., completed its second full 
. | Counties. | a -_- year of production at the open pit Picacho 
a Pyrophyllite was produced and processed Mine; the heap leach operation was report- 
| in Mono, San Bernardino, and Inyo Coun- ed by the company to be producing at a rate 

| _ ties. North American Refractories Co.’s of about 2,000 ounces per month toward 
. Victorville operations in San Bernardino yearend. -_ . 
oo County were idle during the year. _ Community opposition and lower gold 

Vermiculite  (Exfoliated).—California prices forced Placer Services Corp. to post-. 
ranked first among the 29 States reporting pone indefinitely its plans to open the San 
exfoliated vermiculite production in 1984. Juan Ridge gold property. In November, the 
W. R. Grace & Co. was the sole producer voters of El Dorado County passed an initia- 
from plants in Newark (Alameda County) _ tive prohibiting mining within 10,000 feet of 

- and Santa Ana (Orange County). Almost homes, schools, or businesses. = 7 
_twothirds of the vermiculite output was Placer Services continued to operate the 

— _ usedin fireproofing. == = = ——- Yuba 21 bucket-line dredge near Hammon- | Wollastonite.—California was the only ton in Yuba County. Modification was be- 
. State other than New York—the major gun of a larger dredge, the Yuba 17. 

, producer—to report wollastonite production ~ Development continued at Golden Bell 
: in 1984. Pfizer Inc. was the State 8 sole Resources Inc.’s Pine Tree project in south- 
: | producer from an operation in Riverside orp Mariposa County. Inca Resources com- 

County. -*- pleted hydrological work, engineering, and | 
, MET ALS feasibility studies at its Rich Gulch proper- | 

oe : Me et ty in Plumas County. NERCO Minerals Co., 
| _ Copper:—Over one-half of California’s a subsidiary of Pacific Corp. of Portland, 

copper output was “produced. from copper OR, signed an agr eement with Mother Lode 
| precipitates of the Iron Mountain Mine in Gold Mines Consolidated to do exploratory 

, Shasta County. The remainder was recov- drilling at the latter’s Mountain King-Royal _ 
ered as a byproduct from gold, silver, or Mine in Calaveras County. Amselco Miner- 
tungsten mining. Despite closure during als Inc., a subsidiary of British Petroleum 

much of the year, the Pine Creek Mine in Corp. Ltd., started a major exploration pro- 
| Inyo County was the principal producer of . gram on Beaver Resources’ Kramer Hills 

| ' byproduct copper from its tungsten oper- property in San Bernardino County. Cous 
ations. Five gold and silver mines in Inyo, Creek Copper Mines Ltd. began preliminary 

_ Kern, and Shasta Counties also reported exploration at its Shoshone Mine’s unit in 
| byproduct copper recovery. : - Inyo County. Northcal Resources explored 

Gold.—Nine lode mines, five placers, and _ its Gold Cliff property near Angel’s Camp in 
one dredging operation reported gold pro- Calaveras County. Sunshine Mining Co. 

_ duction in California during 1984. Gold was continued exploration at its Bellevue gold 
also recovered from sand and gravel oper- property, an underground placer gold mine 
ations. Total gold recovery of more than in Plumas and Sierra Counties. 
85,000 troy ounces was more than twice that Additional exploration and development 
of 1983. The Picacho Mine in Imperial was reported in Calaveras, Mariposa, El 
County and the Grey Eagle Mine in Siski- Dorado, Sierra, Siskiyou, and San Bernardi- 
you County were the major lode producers. no Counties, and the Brush Creek Mining & 
Significant amounts were also recovered Development Corp. mined 1,275 short tons 
from bucket-line dredging in Yuba County of ore during the year at the Brush Creek 
and from sand and gravel operations. Mine in Sierra County. 

Site preparation and construction neared
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Table 6.—California: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc, by county . 

$e 

| . ‘Mines producing" Material ' Gold | Silver eer  — 
| Lode Placer «= metric «= UY. = Value «= SY. Value 

1982, total. = 6 35,791 10,547 $8,964,725 «34,048 $270,688 
1983, total. __._.________ 9. 4 510,066 38,443 16,299,832 26,899 307,725 

1984: OT 
Mono ____________ 1 __ 2,431 ~ 218 . 100,263 5,261 42,828 
Shasta ___________ Le a 204 __ __ __ __ 
Siskiyou. __________ | 2 Ww W W 87,915 715,686 
Other®___ = tT 8 Ww Ww Ww Ww Ww 

| Total__________- 9 5 W __ 485,858 430,965,375 Ww Ww 
Copper Lead Total 

Metric Value ‘ona Value value 

1982, total. ___________ Ww WwW Ww Ww $4,433,070 
1983, total. .-.__.______ Ww Ww OW Ww - 16,840,551 | 

1983: | . 
Mono ________--—-—-— . _— —_ _— _— 143,091 
Shasta____________ 65 96,270 _ __ 96,270 
Siskiyou_—_______-~--~- -- — -- — WwW 

Other®_----------- WHC 
Total__________ oW Ww Ww Ww Ww | 
ee 

TRevised. W Withheld to avoid disclosing company proprietary data. . oe . 
1Qperations from which gold and silver are recovered as byproducts from sand and gravel operations and operations 

from which silver and copper are recovered as byproducts of tungsten ore are not counted as producing mines. o 

2Does not include gravel washed. | 
SIncludes the following counties which are not listed to avoid disclosing proprietary data: Del Norte, Fresno, Imperial, 

Inyo, Kern, San Joaquin, Sierra, Stanislaus, and Yuba. 
Includes items indicated by symbol W. 

Iron Ore.—Production of crude iron ore Nickel.—Activity at California Nickel 
continued to decline in the State; output Corp.’s Gasquet Mountain nickel-cobalt 
was limited to small amounts of ore from property in Del Norte County was limited to 

| the Baxter and Beck Mines in San Bernar- assessment work and technical data collec- 
dino County. Kaiser Steel Corp. shipped tion for environmental studies. 
concentrates and agglomerates from its Rare-Earth Metal Concentrate.—The 
Eagle Mountain plant in Riverside County. 1984 output of rare-earth metal concentrate 

: Iron and Steel.—California Steel Indus- in California was 51% higher than that of 
tries reopened the hot-strip mill and pick- 1983. Molycorp Inc.’s Mountain Pass oper- 
ling lines at the former Kaiser Steel slab ation in San Bernardino County produced 
steel plant in Fontana. The idled Kaiser about 50% of the world’s rare-earth oxide 
Steel mill at Fontana was purchased in production. The major use was as a catalyst 
August by California Steel and was reopen- for petroleum cracking plants. Other uses 
ed in September after a 10-month shut- included iron and steel additives, ceramics, 
down. Kaiser Steel’s Eagle Mountain Mine, metal, glass, and electronics. 
a producer of iron ore, was retained by Silver.—The value of California’s 1984 
Kaiser Steel and remained idle. silver production more than doubled that of 
Lead.—Only a small amount of lead pro- 1983. The quantity produced more than 

duction was reported in the State during tripled, principally owing to increased pro- 
1984. Lead was recovered as a byproduct duction from lode gold and silver mines in 
from gold and silver production in Kern Siskiyou, Mono, and Imperial Counties. 
County. Lode production of silver was also report- | 

Molybdenum.—All of California’s 1984 ed from Inyo and Kern Counties. Small 
molybdenum production was a byproduct amounts of placer silver production were 
from tungsten recovery at Umetco Minerals reported from Fresno, San Joaquin, Siski- 
Corp.’s Pine Creek Mine in Inyo County. you, and Stanislaus Counties, and from 
Umetco is a newly formed subsidiary of bucket-dredge operations in Yuba County. 
Union Carbide Corp. Tungsten Ore and Concentrate.—Cali-
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fornia ranked first among the four States closed in October 1983, and the mill closed 
reporting tungsten production. Nearly allof in March 1984. Both the mine and mill 
the reported production in the United reopened late in the year, with 113 workers 
States in 1984 was from California. recalled. Restrictions on access limited 1984 

Tungsten ore production was reported production at the Curtis Tungsten Co.’s 
from five mines in Inyo, Kern, Los Angeles, Andrew Mine to about 20,000 pounds of 
and Madera Counties. Despite shutdowns, concentrate. Production was also reported 

Union Carbide remained the leading pro- from the Blue May and Truckee Queen 
ducer of crude ore and concentrates from its Mines in Kern County. 

: Umetco Pine Creek Mine in Inyo County. — "“WState Mineral Minos Officer. B Mines. Reno, NV 
’ . 8 e cer, Bureau o es, Reno, NV. 

Teledyne Tungs tens Strawberry Mine in | State geologist, California Department of Conservation, 
Madera County was the second largest pro- Division of Mines and Geology, Sacramento, CA. 

ten’ tne : : logist, California ment of Conservation, Divi- 
ducer. Umetco’s Pine Creek Mine and mill gion of Mines and Geology, Sacramento, CA. 

| operated intermittently in 1984. The mine - | 

| Table 7.—Principal producers 
es ets sneer 

Commodity and company oo _ Address . Type of activity County 
a ee 

Asbestos: . - | 
Calaveras Asbestos Ltd _________ Box 127 - Surface mine and Calaveras. 

Copperopolis, CA 95228 plant. 
Calidria Corp _______________ Box K . -__-do_____. San Benito. 

King City, CA 93930 | 
Boron minerals: 

Kerr-McGee Chemical Corp. _____ Kerr-McGee Center Evaporators and San Bernar- 
Oklahoma City, OK 73125 plant. dino. 

United States Borax & Chemical Box 75128 an Surfacemineand Kern. | 
Corp. ~ Sanford Station ‘plant. 

Los Angeles, CA 90010 
Calcium chloride: . 

Leslie Salt Co.,? a subsidiary of 7200 Central Ave. Solar evaporators San Bernar- 
Cargill Inc. Newark, CA 94560 - dino. 

National Chloride Co. of America? _ _ Box 604 — odo Le Do. 
Norwalk, CA 90650 

Cement: 
_ California Portland Cement Div., 9300 Flair Dr. Plants _______ Various. 

CalMat Co.® : El Monte, CA 91731 
Kaiser Cement Corp___________ 300 Lakeside Dr. ~.--do ~_____ Do. . 

Oakland, CA 94612 : 
Southwestern Portland Cement Co. _ — Box 937 Plant_.__...___ San Bernar- 

Victorville, CA 92392 dino. 
Clays: 

cel Minerals Co ____________ Box 878 | Pits____.____ Kern. 
111 South La Patera Lane 

—— a, Goleta, CA 93116 . 
Gifford-Hill & Co. Inc., Phoenix Box 47127 ~ do ______ Various. 

Cement Co.5 Dallas, TX 75241 
Lightweight ProcessingCo_._____ 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. _______ 2800 Campus Dr. Pit _-._.____ Santa Cruz. 
. - San Mateo, CA 94403 

Port Costa Materials Inc ________ Box 5 Pit __-_______ Contra Costa. 
Port Costa, CA 94569 

Diatomite: 
Manville Products Corp_________ 2500 Miguelito Rd. Surface mine and Santa Bar- 

Felds : Lompoc, CA 93436 plant. bara. 
eldspar: 

California Silica Products Co. _____ Box 249 Surface mine _ __ Orange. 
31302 Ortega Highway 
San Juan Capistrano, CA 92693 

Crystal Silica Co ___-_§_________ 3231 Oceanside Dr. Mine and plant _ _ San Diego. 
Oceanside, CA 92054 

Gold: 
Chemgold Inc.?____$_-§_-§_-§________ Box 2015 Mine ________ Imperial. 

Yuma, AZ 85364 
Noranda Exploration Inc.? _______ Box 788 —~~--do _.____ Siskiyou. 

Lim Happy Camp, CA 96039 
e: 
Kaiser Aluminum & Chemical Corp.® Box 1938 Surface mine and Monterey. 

Salinas, CA 93901 plant. 

See footnotes at end of table.
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7 - able 7.—Principal producers —Continued 

Commodity and company Address Type of activity County 

Perlite: 
American Perlite Co__—___---—-- 11831 Vose St. Surface mine and Los Angeles. 

North Hollywood, CA 91605 mill. 

Pumice: 
American Pumice Products Inc _ — ~— 17992 Mitchell, South ___-do ___ ~~~ Inyo. 

Irvine, CA 92714 

Tionesta Aggregates Co___-_~-—-- 13290 Hodge Dr. Surface mine _ - _— Siskiyou. 

Reno, NV 89511 

Rare earths: 
Molycorp Inc ____-_--~-~------ Union Oil Center ____do ~__--- San Bernar- 

461 South Boylston St. dino. 

- Los Angeles, CA 91017 

Sand and gravel (construction): 
CalMat Co_______-_~------- Box 2950 Terminal Annex Pits________~- Various. 

Los Angeles, CA 90051 

Koppers Co. Inc., Kaiser Sand & Box 500 ___-do ___-~- Do. 

ravel Co. Pleasanton, CA 94566 

Livingston-Graham _-_~_-——~---- 16080 East Arrow Highway ___-do _.---~ Do. 

Irwindale, CA 91706 : oe 

Owl Rock Products Co__-—~---~-- Box 330 ___-do __-_~- Do. 

. _ Arcadia, CA 91006 

Pleasanton Gravel Co _____~---- Box 850 Pit _.____--~~- Alameda. 

_ Pleasanton, CA 94566 

A. Teichert & Sons Inc., Teichert 3500 American River Dr. Pits_________ Various. 

Aggregates. Sacramento, CA 95813 

Talc and pyrophyllite: . 
Pfizer Inc.®? ____§__ _______--- Drawer AD Surface mines Inyo. 

a Victorville, CA 92394 and plant. 

Western Source Inc ____-_----- Box 280 Surface mine and Calaveras. 

. . San Andreas, CA 95249 mill. © . 

Tungsten ore and concentrate: — 
eledyne Tungsten_ _ — _ _ — ~-—--- 4709 North El Capitan Ave. Underground - Madera. . 

, Suite 109 mine and 
Fresno, CA 93711 mill. 

Umetco Minerals Corp.,!° a subsidiary § Route2 oo Underground Inyo. | 

of Union Carbide Corp. Bishop, CA 93514 mine, mill, 
chemical plant. 

Vermiculite (exfoliated): 
W. R. Grace & Co__ ____---_---~-- 1114 Avenue of the Americas Plants _____-~— Alameda and 

Lt New York, NY 10036 Orange. 
. . 

1Also lime, potassium salts, sodium carbonate, and sodium sulfate. 

2Also salt. 

SAlso clays, gypsum, and iron ore. . 

*Also clays. oS | 
5 Also cement and industrial sand. 

6Also industrial sand. 
| 

7 Also silver. 
8Also magnesium compounds. 
®Also clays and wollastonite. 
10Also copper and molybdenum.
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This chapter has been prepared. under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Colorado Geological Survey 

for collecting information on all nonfuel minerals. | | 

By Karl E. Starch’ and Patricia La Tour’ 

The value of nonfuel minerals produced nonfuel minerals were produced in the. oo 

in Colorado in 1984 was $436.1 million. The State, 11 nonmetals and 10 metals. Nonmet- | 

29% increase over that of 1983 reversed a3- als were responsible for 52% of the total, | 

year decline in nonfuel mineral production and metals, 48%. Cement contributed near- 

in the State and was about equal in value to ly one-half of the nonmetallic value and, ~ 

the 1976 level of output. The major factor in’ with sand and gravel and stone, added to 

the increase was the return to production of well over 90% of the total. Molybdenum 

the Climax and Henderson molybdenum provided well over one-half of the metals 

mines in early 1984. An improvement in value and, adding the value of the base and 

construction and the consequent surge in precious metals (gold, silver, copper, lead, 

cement output accounted for most of the and zinc), accounted for more than 90% of 

rest of the increase. total value. Vanadium made up most of the 

The State ranked 20th among all States balance. The upturn in output was widely 
in nonfuel mineral production, compared shared among the mineral commodities pro- 
with 22d in 1983 and 7th in 1981. In 1984, 21 duced in the State. 

Table 1.—Nonfuel mineral production in Colorado! | 

| | 1983 1984 

7 Mineral , Value Value . 
Quantity (thou- Quantity (thou- 

. sands) sands) 

Clays___._____-_----_-_-_----~ ~~~ ~ thousand short tons__ 459 $2,650 308 $2,111 

Gem stones __________---_-_-----~--~-~-+------------ NA 80 NA 80 

Gold (recoverable content of ores, etc.) ________—~—~—-troy ounces_ _ 63,063 26,739 60,010 21,6438 

Gypsum ____________-----_---~-~-- thousand short tons__ Ww Ww 291 ~ WwW 
Sand and gravel: . 

Construction ___.______-------------------do___- | °21,200 —_°81,600 28,024 87,324 
Industrial _______________---------------~-do__~- 212 3,233 149 2,213 

silver (recoverable content of ores, etc.) __.— thousand troy ounces__ 2,146 24,546 2,200 17,909 

tone: 

Crushed ___________.____~--—--- thousand short tons__ 6,790 22,749 €7 200 ©26,200 

Dimension__________-______------------~--do__~-~ 1 86 ey | ORT 

Combined value of cement, copper, iron ore, lead, lime, molybdenum, 
peat, perlite, pyrites (1984), salt (1984), tin (1984), tungsten ore and 
concentrate, vanadium, zinc, and values indicated by symbol W - - - - XX 175,969 XX 278,515 

Total _______________~-------------------- XX 337,652 XX 436,082 
a 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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: Table 2.—Value of nonfuel mineral production in Colorado, by county! 

- ' - (Thousands) 

Minerals produced in 1983 _. County | 1982 1983 on onder of value 

Adams__________~____ $12,456 (7) 
Alamosa. 2 ee W. > WwW Peat. 
Arapahoe ______________ Ww OW Sand and gravel (industrial). 
Boulder ~~~ _________ 82,825 WwW Cement, stone (crushed), gold, clays, silver, 

peat, lead, copper. Ts 
. Chaffee _~_-____________ 139. WwW. Lime, peat. - 

ClearCreek_______§_____ . 75,899 . W Molybdenum, gold, silver, copper, lead. 
Costilla _.-9_-__________ (3) W Stone (crushed). 
Crowley ______________ WwW (7). . 
Custer ______________- - Ww W... Perlite. ; . 
Delta________________ : 870 oe FB , - 
Denver________---—-_~ - WwW . 7) | —— a . 
Dolores __._-_________ (3) $471 — Stone (crushed). - 
Douglas ___.._-________ Ww /.« W _ Sand and gravel (construction), clays, sand 

. oe | and gravel (industrial). 7 
Eagle. ~~ = 5 2,419 “W Silver, stone (crushed), gold; copper, lead. 
Elbert _-_-__§_§ 9 WwW . . W_ : Clays. - oo 
El Paso ______________ WwW — 3,162 Stone (crushed), clays. 
Fremont_—_§_§_§__§_______ W WwW Cement, stone (crushed), gypsum, clays. 
Garfield ______________ 1,513 | OW Stone (crushed).. - 
Gilpin ~___ > ~ 120 WwW Gold, silver, lead, copper. - 
Grand __ ~~~ = WwW (?) 

. Gunnison ____._____-_-~ 846 (?) . 
Huerfano _________.___ 7 - (7) 
Jackson ____~_________ Al - (?) oo 
Jefferson __-__________ 7,449 12,361 ‘Stone (crushed), clays. 

. Kit Carson ____________ 137 > a a 
. Lake__~__ Le" 110,656 W Molybdenum, zinc, silver, gold, lead, - 

: - oe tungsten, copper. 

La Plata________ = Ce W W Silver, lead. 
Larimer ______________ “ 12,321 4,263 Cement, stone (crushed), sand and gravel 

(industrial), gypsum, lime, stone 
. - (dimension). o 

Logan _______________ Ww: W Lime. Bo 
Mesa___ 5 5 CO W W ~~ Vanadium. . 
Mineral ______________ Ww. WwW Silver, lead, copper. _ SO 
Moffat___§_§__§__~_ Ww (7) an Oo - 
Montezuma____________ 8 OW (7) “ 
Montrose _____________ 16,066 W Vanadium. . 
Morgan _____________~_ WwW Ww Lime. 
Otero._______________ WwW (7) D a 
Ouray _______________. Ww (7) _ 
Park ~§___§_____ ee W 774 Gold, peat, silver, lead, copper. . 
Phillips ___§_$_§_~________ 9 (7) " 
Pitkin ___§_§__§/_~_______ W W Iron ore. 

. Prowers____ _ -§ -§ ~> _/_____ 590 (?) 
Pueblo_________._____ Ww 145 Clays. 
Rio Blanco ____________ ws: (7) 
Rio Grande _____. ~~~ ___ WwW (3) 
Routt_.___§_§_§__________: 404 - 425 Stone (crushed). 

. Saguache ______________ WwW (?) 
San Juan ___ = _ 25,895 Ww Gold, zinc, silver, lead, copper. 
San Miguel _____________ Ww , WwW Vanadium, gold, silver. 
Sedgwick _____________ Ww Ww Lime. 
Summit ______________ WwW . (?) , 
Teller _-§_- = 52 5 3,303 Ww Gold, peat, stone (crushed). 
Washington. ___________ 69 (?) 
Weld_._-__ Ww Ww Lime. 
Undistributed*__________ *304,506 234,450 
Sand and gravel (construction) XX ©81,600 . 
Stone: . 

Crushed ____________ €27,800 XX 
Dimension __________ FT &86 XX 

Total® _______ "635,920 337,652 

*Estimated. "Revised. |W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
3Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 

separately under ‘‘Stone.” 
*Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
5Data may not add to totals shown because of independent rounding.
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Table 3.—Indicators of Colorado business activity 

- - 1982" — 1983 1984? 

Employment and labor force, annual average: 
Population _____________-____----------------- thousands__ 3,071 3,146 3,178 

Total civilian labor force_________..________-_____-_-.-~-do_~~_- 1,590 1,668 1,707 

Unemployment _____________-_--_----------~----~---do-~~- 123 111 / 96 

Employment (nonagricultural): 
Mining total!__________________---------~--~---~--do___~- 42.3 36.1 36.0 

Metal mining _____________.---_--+--~-------do___-_ 8.4 5.5 6.1. 

Nonmetallic minerals except fuels?__________..___----do___~_ a 8 $NA 
Coal mining? -_..-_-_____________----------~-~-do___~- 4.8 3.9 NA 
Oil and gas extraction_____________----------~-~-~~do___-_ 28.5 - 26.0 25.3 

Manufacturing total ____________.__--------------do__~_- 183.3 180.7 192.3 

Primary metal industries? __________-_--____------do___- 5.3 3.7 NA 

Stone, clay, and glass products____.______-_--_-------~-do___-_ 10.3 9.1 9.6 : 

Chemicals and allied products... __/______-__~-----do___~ 7.9 7.7 8.3 

Petroleum and coal products? _____________-_-----~--do___-~- 9 9 NA 

Construction _____________~___~--~__-L__~-------~-do_-_- 82.9 83.0 88.3 
Transportation and public utilities___________.__-_---~-do__~~- 85.4 83.7 ~ 85.8 
Wholesale and retail trade___§_.___________.-_-_~--~-do___~_ 320.4 326.2 340.0 . 
Finance, insurance, real estate _______________--_~--~-do___-_ 83.5 87.0 93.3 
Services ____________ 2 ee ~~ doe 280.0 - 289.7 305.4 . 

Government and government enterprises_ _________.-_----do___- _ 238.6 240.7 243.8 SO 

Total? —§ = eee 1,316.6 1,327.2 1,384.8 - Co 

Personal income: ; - 

Total.______________~_____ 7 ~~~ millions_ _ $37,601 $40,170 $44,004 - 

Percapita _______________--~--------~---------------- $12,246 $12,770 $13,847 - 

Hours and earnings: , - : 

Total average weekly hours, production workers ___-_——-_------------ 39.2 89.9 ~ 40.9 oO 

Total average hourly earnings, production workers____ _____----~----- $8.63 $8.97 $9.24 - 

Earnings by industry: . . 7 Lo, 

Farm income________________ --_____-----~~~-~-- millions_ — $448 $552 $676 

Nonfarm ___________-_~~-_------~~---- ++ -==------d0___- $27,704° $29,896 $32,178 

| Mining total --_______________--------+---------do___- $1,688 $1,395 $1,463 

. Metal mining ____________--_----------------do___~ $254 $186 $203 oo 

, Nonmetallic minerals except fuels _.__________---_-—-do____ $20 $17 ' > $17 

Coal mining _______________---__-------------do___~ $180 $155 $166 — 

Oil and gas extraction ___________-___--.------~-do.__- $1,184 $1,037 - $1,077 

Manufacturing total. ____________--_~---~----------do___- $4,544 $4,714 —- $5,252 

Primary metal industries____________--.--_-_--~~-do___- $191 $125. $133 

Stone, clay, and glass products________-__--_---~~~—-do____ $265 $256 $298. 

_.°. Chemicals and allied products _.______-._------~---do___~_ $209 $236 $270 

, . Petroleum and coal products______ - -___---__~----=~-do___~ ' $35 $38 — $41 . 

Construction ______________________ 2 ee doe $2,143 $2,253 $2,437. Dt 

. Transportation and public utilities________.__-___----~-~=do___~- $2,516 $2,693 $2,860 

Wholesale and retail trade___§_-§_-»_-» »§_ »§ 5 5 5 ee doi $4,734 ~~ $5,001 $5,520 - 
Finance, insurance, real estate __________--___~-----~-~-do__~~ $1,643 $1,954 $2,225 

. Services____________________ Lie ee dL $5,334 $5,857 |. $6,542 . 

Government and government enterprises__ ________---~-—~—-do__~~- $5,037 $5,405 $5,741 

Construction activity: a a 

Number of private and public residential units authorized ___________--- 31,913 51,426 43,210 

Value of nonresidential construction ______________—_———-~—-~ millions_ _— $1,225.4 $1,245.3 $1,743.1 

Value of State road contract awards______________.-__------do____ = $141.0 $137.0 $305.0 

Shipments of portland and masonry cement to and within the State 
‘ ; thousand short tons__ _ 1,488 1,504 1,704 

Nonfuel mineral production value: : 
Total crude mineral value____________~_____~___~—~-~—- millions_ — $635.9 $337.7 $436.1 

Value per capita._____________--_---_--~----~------------ $207 $107 $137 
ee 

PPreliminary. ‘Revised. NA Not available. . 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
3Data may not add to totals shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. . .
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Figure 1.—Value of mine production of gold, lead, silver, and zinc and total value of 
eo _nonfuel mineral production in Colorado. 

‘ . Trends and Developments.—Among the nonfuels mining, $220 million. The per capi- 
So metals, shipments of molybdenum. tripled ta value of nonfuel mineral production was 
a over that of a year earlier‘as stockpiles were $137, compared with a national average of 

_ worked down and demand stabilized. The $98. . 
| market remained weak and prices low, and Colorado’s economic upturn lagged that 
—_ although the State’s two molybdenum of the Nation by 6 months but started 

| mines reopened, they operated at less than moving up at the end of 1983. Unemploy- 
50% capacity. Output of gold and silver ment in the State was about 5.1% in 1984, 

_ remained little changed from that of 1983, compared with a 7.1% national rate. Min- — 
but a decline in prices meant a substantial- ing, together with agriculture, was the only 

. ly lower total value for each. Copper, lead, economic sector that did not share in a 
and zinc output rose moderately and higher strong economic growth year in Colorado. 
prices for lead and zinc led to substantially The mining industry generally continued 
higher total returns; copper prices contin- its slump of the past 3 years. Although 
ued to decline. All the nonmetallics, except hopes were high for gold and silver at the 
clays, benefited from a 40% increase in beginning of the year, by yearend, all but 
value of nonresidential construction and a_ one of the State’s major base and precious 
123% increase in value of State road con- metals mines were closed or operating at 
tract awards. reduced levels, and several minerals explo- 

Colorado ranked first in the Nation in ration companies had closed their Denver 
output of molybdenum and vanadium, sec- offices. 

ond in tungsten and tin, third in lead, In an interesting counterpoint to the 
fourth in zinc, and sixth in gold and silver. State’s mining slump, Golden Recycle Co., a 
Employment in mining was about 36,000 subsidiary of Adolph Coors Co. of Golden, 

workers, about 3% of total employment in opened a new $40 million aluminum recy- 
the State. Coal and nonmetallic mining cling mill at Fort Lupton. The mill shredded 
employed about 4,700, according tothe Colo- used aluminum beverage cans, melted 
rado Division of Employment. Total earn- them, and turned the recycled aluminum 
ings in nonfarm employment in the State into coils of sheet aluminum for manufac- 
were about $82.2 billion,- of which total ture into can lids at Coors’ can manufactur- 

mining accounted for about $1.5 billion and ing plant in Golden. The mill employed 100
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people and had a capacity of 250,000 pounds Fourteen potentially hazardous waste 
of used aluminum beverage cans daily. It — sites in Colorado were on the Environmen- 

| was expected to supply material for 20% of tal Protection Agency’s (EPA) cleanup list 
Coors’ can needs. Recycled metal supplies under the Comprehensive Environmental 
about 80% of Coors’ aluminum require- Response, Compensation, and Liability Act 
ments. : : of 1980 (Superfund). Newly added in 1984 

Exploration Activities—A few trends were the Eagle Mine, a former silver and 
‘seemed to be apparent in mineral explora- zinc mine at Gilman; the Uravan uranium- 
tion in Colorado. Because of the high cost vanadium mill, south of Grand Junction; 
and risk involved, exploration in unknown and the Smuggler Mine, a lead-silver mine 
areas declined while interest in old districts near Aspen. Other mining sites in Colorado 
and properties where information already already on the list included California i 
existed was high. The percentage of total Gulch near Leadville and the Central City 
exploration budgets spent for gold and sil- area. No timetable was established for 
ver exploration increased. Technological cleaning up these sites. The State of Colora- 
improvements in mechanization of mining do filed suit against owners of several sites, 
and in mineral processing, especially the including those of the Eagle Mine. 
trend toward direct leaching, also affected Mineral leasing activity on Federal lands, 
the sort of exploration targets sought. Pre- mostly for oil and gas, increased in 1984. 
cious metals exploration continued to be The State of Colorado received $49 million 
commonly undertaken by new, smaller com- _ as its share of lease and royalty payments to 
panies whose targets were also smaller. the Federal Government. In addition, the 
Increasingly, these companies were foreign- State received another $7.6 million as pay- 
owned firms, particularly British and Cana- ment in lieu of taxes of the approximately 

_. dian. Several major oil companies, which 36% of the State surface that is federally 
entered the minerals exploration and devel- owned. Approximately 200,000 mineral 
opment field several years ago, reduced claims were on Federal land in Colorado. 
operations or withdrew from the minerals The Mining and Mineral Resources Re- 
field altogether. Falling precious metals search Institute, at the Colorado School of 
prices toward the end of the year affected Mines (CSM) and integrated into the CSM 

| the level of activity. . program of graduate studies and research, 
The list of exploration projects for gold pursued a cooperative program in mined 

and silver was a long one. Some of the more __ land research with Colorado State Universi- 
notable activities in gold and silver explora- ty and a program in pyrometallurgy with 

| tion are included in the appropriate miner- the University of Utah and the University 
al commodity sections in this chapter. of Missouri. 

Legislation and Government  Pro- The Colorado Geological Survey, in mark- 
grams.—Little legislation of specific inter- ing the 15th year of its reestablishment, 
est to the mining industry was enacted in continued to provide and ensure the utiliza- 

| Colorado in 1984. Among bills that pass- tion of appropriate geologic information in | ed were H.B. 1208, which increased the public and private decisionmaking in the 
amount of coal production excluded from State of Colorado. A reduction in State 
the severance tax from 8,000 short tons per funding from $632,000 in 1983 to $139,000 in 

: quarter per company to 25,000 tons per 1984 caused a reduction in State-funded 
quarter, and H.B. 1050, which declared that staffing from 16 to 3, but an additional 10 
a mineral in the ground, whether known or _ positions remained authorized by cash fund- 
unknown, shall not be considered in deter- ing. The Survey was successful in gener- 
mining the value of a mine for purposes of ating sufficient cash income from other 
taxation. sources to maintain those positions in 1984. 

A bill adding 565,000 acres of new wilder- Survey activities included mapping sand 
ness to the existing 2.5 million acres of and gravel of the Front Range and Mesa, 
wilderness in Colorado was defeated in the Moffat, and Routt Counties; mapping Col- 
Congress of the United States because of a orado’s oil and gas fields; mapping the 
controversial provision to deny the Federal State’s mineral resources; and _ investi- 
Government reserved water rights on wil- gations of the State’s coal and water re- 
derness designated land. sources. Geological hazards were mapped, 

Colorado’s Department of Natural Re- and problems related to oil shale develop- 
sources received $422,447 from the U.S. ment, underground nuclear detonations, 
Department of the Interior’s Office of Sur- landslides, swelling soils, ski area develop- 
face Mining (OSM) in 1984, bringing the ment, subdivision construction in hazardous 
total received from OSM to more than $10 areas, and other construction consumed 
million for 73 mine projects. much of the Survey staff's efforts.
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REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS clay used for the manufacture of bricks. A 
. small amount of fire clay and a very small 

Cement.—Shipments of both portland amount of bentonite were also produced. 
and masonry cement in Colorado in 1984 Gem Stones.—In 1984, Colorado was the , 
increased about 20% over that of 1983. cource of about 1% of the value of gem 
Colorado ranked 16th of the 40 States that stones produced in the Nation. Turquoise 

had producing plants. Recovery in the con- was produced in Conejos County and, re- 
struction industry was credited with in- portedly, Teller County. Superior Minerals 
creased demand for cement. All three of (Co. continued its evaluation of the commer- 
Colorado’s cement plants were in operation ja] potential of diamonds occurring in kim- 
during the year. Ideal Basic Industries Inc.'s perlite pipes in the Colorado-Wyoming 

Boettcher plant, north of Fort Collins, re- State line area; Cominco American Incorpo- 
sumed operations March 1, after being rated reduced its effort there. | 
closed since October 1982; 70 employees Gypsum.—Crude gypsum was reportedly 

were recalled. Ideal’s other Colorado ce- produced by two companies in Colorado in 

ment plant, the Portland plant near Flor- 1984, one at Coaldale, Fremont County, and 
ence, Fremont County, was the State’s larg- one at Woodhams, Larimer County. The 
est. The State’s third cement plant, Martin quantity produced increased substantially 
Marietta Corp.’s Lyons plant in Boulder over the 1983 level. Genstar Building Mate- 
County, was sold in February to Southdown rials Co. of Florence, the largest producer, | 
Inc. of Houston, TX, for $45 million plus  ajso calcined gypsum at its wallboard plant. 
inventories and receivables at valuation. (Colorado’s crude gypsum output was just 
Southdown’s Southwestern Portland Ce- 24% of the national total. " 

ment Co. unit will operate the plant. Several small gypsum mines, such as the : 
All three plants produced mostly TypesI one opened by R. A. Mining Co., which 5 

and II, moderate-heat-resistant-type gray mined 10 acres at a time on a 160-acre site : 
cement. The Portland and Lyons plants also near the town of Gypsum and whose plans 
produced small amounts of masonry ce- were approved by the Eagle County Com- 

ment. More than two-thirds of cement out- missioners in March, and the Lackey Mine, . 

put went to ready-mixed concrete compa- south of Swissvale, which had been granted 
nies. Most of the balance went to concrete a special use permit by the Fremont County 

product manufacturers and other contrac- Commissioners in March, represent small ob 
tors. Most of the cement produced was _ mines that were inactive in 1984. : 

shipped in bulk, more than one-half by rail. Lime.—Quicklime was produced by Calco 
Ideal’s Portland plant had three kilns and Inc. in Chaffee County and by The Great 

a productive capacity of about 885,000 short Western Sugar Co. in Larimer, Logan, Mor- 

tons annually. Ideal’s Boettcher and South- gan, Sedgwick, and Weld Counties. The 
down’s Lyons plants each had one kiln and amount produced in 1984 was similar to 
productive capacities of about 460,000 tons that produced in 1983. Great Western used 
and 430,000 tons, respectively. Ideal plan- its quicklime in the processing of sugar 
ned to relieve production problems at the beets. Financially troubled Hunt Interna- 
Boettcher plant by modifying its blending tional Resources Corp. of Dallas, parent 
and pyroprocessing systems. company of Great Western, notified sugar 

Ideal experienced its best year since 1981, beet growers’ associations in December of 
with an operating loss of $2.1 million in its its intent to sell Great Western’s 14 sugar 
cement operations in 1984, compared witha processing operations. Sugar producers 
$12.7 million loss in 1983. Its western re- faced a dwindling market for sugar as a 
gion, which includes Colorado, had a partic- health-conscious public reduced its annual 

ularly good year, despite problems at Boett- sugar consumption from 91 pounds per 
cher. capita in 1978 to about 68 pounds in 1984. 

Clays.—Colorado was not a major produc- Peat.—Peat was produced by four compa- 
er of clay, with little more than 0.5% of the nies in four counties, Boulder, Chaffee, 

total national output. The quantity of clay Park, and Teller. The quantity produced 
produced in the State in 1984 was about was little changed from that of 1983. Uni- 
one-third less than in 1983. Of the clay versal Peat Co. in Park County produced 
produced in the State, 95% was common nearly two-thirds of the total from humus
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- material. The other producers used reed- andcement. | | | 
| _ sedge material. Nearly one-half the output Construction.—Construction sand and 

| “ went into mixed fertilizers; general soil gravel production is surveyed by the US. 
- Improvement and. pottery soil consumed Bureau of Mines for even-numbered years 

most of the balance, with a small amount only; the 1983 chapter gave estimates. Data 
7 . going to golf courses. About twice as much for odd-numbered years are based on annu- 

_ material was delivered in bulk as in pack- al company estimates made before yearend. 
| - ages, but the packaged material sold for Production of construction sand and grav- 

. about double the amount charged for bulk el increased 32% in quantity and 7% in 
7 material. Colorado’s peat production rank- value over 1983 levels, reflecting an upsurge 

_ ed fifth, of 22 States but was under 10% of in nonresidential construction and road- 
- the national total. building projects. About one-fourth of con- 

- Perlite-—Reported perlite production in struction sand and gravel was used in con- 
| Colorado in 1984 was similar to that pro- crete aggregate, one-fourth for road base 

7 duced in 1983. Two companies reported and coverings, more than one-fourth in 
a production in the State. Persolite Products other unspecific uses, and the balance for 
7 Inc. produced perlite from its Rosita Mine asphaltic concrete, fill, snow and ice control, 

in Custer County. Mine output was shipped concrete products, railroad ballast, and 
to Persolite’s expanding plant in Florence, plasterandgunitesands. 

. 36 miles away. The second company, Grefco In 1984, 112 companies and 22 county 
. Inc., much the larger of the two, expanded highway departments reported producing 

| perlite from No Agua, NM, at its plant in construction sand and gravel at 219 oper- 
| _ Antonito, CO. Grefco announced it had _ ations in 50 counties in Colorado. Adams 

- enlarged its production of expanded perlite County was the largest producer, with more 
7 through the acquisition of Chemrock Corp. than 20% of the State total, followed by El | 

| of Nashville, TN. None of Chemrock’s Paso with 12%; Weld, 10%; Jefferson and 
plants were in Colorado. Perlite was used as Larimer, 8% each; and Arapahoe and Boul- 
filter aid, cavity-fill insulation, concrete der, 5% each. The leading producing compa- 

, | aggregate, fillers, horticultural aggregate, nies were Mobile Pre-Mix Concrete Inc., 
low-temperature insulation, and plaster ag- Cooley Gravel Co., and the group of Koppers 
gregate. Co. Inc. sand and gravel companies. A 

| | Salt.—Union Carbide Corp. purchased second group of major producers included 
salt in the form of brine from a well in Flatiron Sand and Gravel Co., Albert Frei 

| | Montrose County for use in the company’s and Sons, Castle Concrete Co., and Zigan 
| uranium-vanadium mill at Uravan. Salt Sand and Gravel Inc. These seven major 

: production was related to needs at the mill, producers accounted for about one-half of 
which was closed part of the year. total output. Almost all the construction 

Sand and Gravel.—Sand and gravel out- sand and gravel that was transported to 
put in Colorado increased substantially in point of consumption was shipped by truck. 
1984, compared with that of 1983, because of Average unit value was $3.12 per short ton, 

| a revival in the construction industry and_ with values ranging from $1.62 to $6.13 per 
_ was the third most valuable nonfuel miner- ton. | 

al produced in the State, after molybdenum | 

Table 4.—Colorado: Construction sand and gravel sold or used in 1984, 
7 by major use category 

Quantity 

| , Use (housand (thoceands) pene 

Concrete aggregate_________________ 7,148 $30,913 $4.33 
Plaster and gunite sands ___________________ 45 277 6.13 
Concrete products ______________ 56 220 3.94 
Asphaltic concrete __-_§_-§_--§_~§_§_~__ 3,053 8,159 2.67 
Road base and coveringst___§_____________________________ 7,037 18,523 2.63 
Fill ~---_-_____-_ 1,613 2,613 1.62 
Snow and ice control___-§___§__~_~__ 199 687 3.44 
Railroad ballast______-___~§_~__~_~_ eee 53 162 3.04 
Other? _____________ 8,820 25,770 2.92 

Total or average __-___u_____ ee 28,024 87,324 3.12 

1Includes road and other stabilization (cement). 
2Includes other unspecified uses.
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Industrial.—The quantity of industrial tal Hill Mine.in Saguache County wasthird , 

sand produced was only about 0.5% of the in gold production, again at a considerably 

amount of construction sand and gravel lower level of output than the next larger | 

output. It was produced in Arapahoe, Doug- producer. These three mines accounted for 

las, El Paso, and Larimer Counties by four 94% of the State’s total gold production. — 

companies; Larimer County was the major Output of three smaller mines, the Victor 

- gource. Its value ranged from $6 to $28 per (Iron Clad). Mine in Teller County, Golden 

ton, and it was used for sandblasting, roof- Wonder in Hinsdale County, and Franklin 

ing granules, filtration, traction, and other Consolidated Mine in Clear Creek County, 

~ umspecificuses. = , brought the total to 99% of the State’s gold _ 

- Stone.—Stone production. is surveyed by output in 1984. With the exception of the 

the U.S. Bureau. of Mines for odd-numbered Black Cloud, gold was the most important 

years only; therefore, this chapter contains _ product of all of these mines. Gold was first : | 

~ only estimates for 1984. Data for even- in value of the base and precious metals | 

numbered years are based on annual com-. produced in Colorado. Colorado ranked | 

pany estimates made before yearend. -—s sixth of the 12 States producing gold in 

Almost all of the stone produced was 1984; Colorado’s output was only about 3% | 

crushed stone. Production increased about of the national total. : co 

6% in volume and 15% in value over 1983 In the’ Cripple Creek-Victor District, a 

levels. A rise in nonresidential and road major gold-producing area early in the cen- 

construction accounted for the increased tury, Hecla’Mining Co., in a joint venture 

demand. — : ' with Golden Cycle Gold Corp., conducted a 

ee ‘major underground exploration program at _ 

| METALS «the Ajax Mine properties. Hecla had taken ss 

Copper.—Copper was pro duced in Colo-- Ver Texasgulf Minerals and Metals Inc.’s 

rado only as a byproduct of other metal role as operator of the joint venture Cripple : 

production. Copper occurred in Colorado's Creek and Victor Gold Mining Co. in Au- od 

complex ores along with gold, lead, silver, gust 1983. The group controlled a major 

and zinc, but provided only about 2% of the share of the properties in the old district. In | 

total value of the base and precious metals the first week of July, Hecla shut down its 

produced. Eleven mines. in eight counties oPeration, reporting that results warranted os 

reported producing copper. Standard Met- 0 further exploration. The Cripple Creek 

als Corp.’s Sunnyside Mine near Silverton operation’s 40 employees were laid off. 

was the source of nearly 80%. of the State’s Hecla’s decision may also have been related : 

copper in 1984. ASARCO Incorporated’s to a change in corporate priorities related to : 

Leadville Unit (Black Cloud Mine) and ~ its acquisition of Ranchers Exploration and : 

Horiiestake Mining Co.’s Bulldog Mountain Development Corp. in May. Hecla withdrew : 

Mine at Creede produced most of the bal- from the joint venture, and Texasgulf re- 

ance. Colorado ranked ninth of 10 States sumed its role as manager of the venture. 

producing copper in 1984, contributing only — No plans to reopen the Ajax operation were 

a small fraction of the total. a announced. The group did express an inter- 

Gold.—Output of gold in Colorado was est in evaluating the heap leaching poten- 

down slightly for the second year in a row, tial of waste piles on the property. - | 

following recovery from the 1979 low. Lower Silver State Mining Corp., developer of 

prices for gold was the primary reason; gold the Iron Clad Mine, a successful open pit, — 

prices fell from an average $424 per. troy enclosed vat leaching operation since 1982, 

ounce in 1983 to an average $361 in 1984. entered into a joint venture agreement with 

Fourteen mines in ten counties reported Nerco Minerals Co., a subsidiary of Pacific : 

gold production in Colorado in 1984. This Power and Light Co. of Portland, OR, for 

number does not reflect the large number of expanded operation of the mine near Vic- 

very small mines in some stage of explora- tor. Nerco Minerals acquired 60% of the 

tion or development. | : | operation for $3.5 million in cash and as- 

The Sunnyside Mine near Silverton, op- sumption of $4.3 million of Silver State’s 

erated by Standard Metals, continued to be liabilities. The 80 mine employees were laid 

the State’s major producer, with over 50% off April 30, pending completion of the . 

of total gold output. The Black Cloud Mine, agreement and Nerco Minerals’ plans to 

or Leadville Unit, of Asarco at Leadville, expand the operation from 1,000 short tons 

followed in amount of gold produced, al- of ore per day to 3,000 tons per day, or from 

though the amount was much less than that about 20,000 ounces of gold per year to 

of the Sunnyside; Draco Mines Ltd.’s Crys- 60,000 ounces per year. Forty employees
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_ were rehired in July when Nerco Minerals ‘strip mine processed 20,000 tons of low- 
: received preliminary operating permits. grade ore per week using a cyanide heap 

7 Completion of the expanded facility was ‘leach system to process the ore. At the 
| scheduled forearly1985. =. = © _.9,240-foot elevation, the leaching operation 

Three cyanide-spills at two different oper- closed down during winter months, al- — 
ations near Victor, caused by heavy rainsin though ore breaking and hauling could 

| August, prompted the Teller County Com- continue throughout.the year. «is 7 
7 missioners to reassess cyanide heap leach- __-In Boulder County, the Cash Mine, ajoint . - 

_ ingregulations.. = =. | venture of the Charles A: Steen family, : 
| In the San Juan area, the State’s largest owners of the mine, and Cosmos Resources ~ 

gold producer, the Sunnyside Mine operated Ltd. of Canada, continued preproduction © 
by Standard Metals, completed a record | development. Discovered in 1872, the Cash, 

: high production of 276,000 tons and net, historically’ one of the most productive 
profits of $3.4 million in 1983 and antici- mines in the Gold Hill mining district, was _- 
pated even greater production in 1984. An . inactive periodically between 1919 and the 

_ agreement. was made with Noranda Explo- current development. ae 
Se _ ration Corp. and Callahan Mining Corp.'to ~. .Cobb Resources Corp. reported discovery 

explore and develop claims adjacent to the of a new ore vein at the London Mine near 
_ Sunnyside. In January, the company an- Fairplay, Park County, which consisted of 

nounced an intercept with the Little Mary as much as‘8 feet of high-grade mineraliza- _ 
vein and discovery of the.Portland vein, tion assayed at 3.75 ounces of gold per ton. 

| _ which increased proven reserves by 29,000 § Anaconda Minerals Co. gave up its.search | 
| tons averaging 0.38 ounce of gold and 4.0 for gold at Summitville in March after | 

* ~~ ounces of silver per ton. Probable reserves spending 4 years and more than $6 million 
| were increased by 33,000 tons; containing in the effort. Galactic Resources ‘Inc. of 

0.47 ounce of gold.and 4.2 ounces of silver ~ Canada signed a lease agreement on the 
per ton. With these additions, the Sunny- same property in April with Reynolds Min- _ 
side had the highest.-gold reserves in its ing Co., the property owner. Announcement. 

| history. Introduction of a rubber-tire, load- by Galactic of a possible million-ounce gold , haul-dump unit reduced unit costs and in- reserve at Summitville spurred a land rush 
| creased productivity. In late March, a high- by other Canadian firms. Galactic gaid the | speed haulage crosscut to, the Little Mary ore body averaged 0.045 ounce of gold and 

vein was completed. However, on March 5, runs to 0.123 ounce per ton. Although the 
Standard Metals filed for chapter .11 bank- property was at the 11,000-foot elevation, 
ruptcy. in a Denver Federal court. The Galactic proposed using a heap leach meth- 
Sunnyside itself was profitable and contin- . od of recovery for surface mined ore. 

. ued operating after the bankruptcy filing, = Among the many small operations in the 
A loan of $2.5 million from the Canadian Clear Creek area, Marquette Minerals Inc. 

: Imperial Bank of Commerce permitted con- entered a joint venture with Aberford Re- 
tinued operation of the mine for a period of sources Ltd. of Canada to explore and devel- _ 
time. However, cash-flow problems led to op the Grace gold property near Empire. 
furloughing about 100 of the mine’s 275 Moritz Mining Co. formed a partnership to 
workers on September 5. The planned 2- reopen the Lowe placer on Clear Creek, east __ 

~ week furlough continued through the rest of Idaho Springs, where it estimated re- 
of the year. Production continued at about serves of 0.5 million to 1 million cubic yards 

_ 17,000 tons of ore per month. The Sunny- of gold-bearing gravels grading 0.01 to 0.05 
side, which was the Nation’s 18th largest ounce or more of gold per cubic yard of 
gold producer, also was Silverton’s major gravelona32-acrestreambed site. 
employer, and cutbacks at the mine had In northwestern Colorado near Craig, 
immediate effects on the community. Marathon Gold Corp., in a joint venture 

Also in the San Juan area, Gerber Miner- with Hampton Gold Mining Areas PLC of 
als Corp., a subsidiary of Gerber Energy the United Kingdom, continued exploration 
International Inc. of Denver, acquired con- and development of a large property the 
trol of the Gold King Mine, a property company believed has a large amount of 
consisting of 212 acres adjacent to the Sun- micrometer-size gold, although no proven 
nyside Mine at Silverton. The Gold King reserve has yet been established. Marathon, 
had been idle since 1907. which planned an open pit operation, 

The Crystal Hill Mine near La Garita in poured a small gold ingot for visiting stock- 
Saguache County was a joint venture of holders‘and announced that Rhéne-Poulenc 
Wytana Inc. and Draco Mines Ltd. The Chemicals Co., Paris, France, intended to
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| purchase 4,000 tons per year of the rare der Mine.- a a , 

earths monazite and xenotime, which were Among numerous other gold exploration : 

expected to be produced as byproducts from and development projects in the State, Exx- 

Marathon’s gold operations. on Corp. continued exploration on Sierra 

Lake City Mines Inc., Hinsdale County, Resources Inc.’s Bessie G project in La Plata 

sought protection under chapter 11 of the County, with apparently encouraging re- 

Bankruptcy Act in a Denver Federal court sults, and Wright Engineering and Explora- 

March 2. Lake City Mines formed a joint tion Corp. moved toward reopening a placer 

venture with LKA International of Seattle, operation on Cadre Creek in Chaffee Coun- 

WA, which will continue to operate the ty, a large placer gold producing area from 

company’s main property, the Golden Won- 1860 through the 1920's. 7 

Table 5.—Colorado: Mine production (recoverable) of gold, silver, copper, 

a lead, and zinc, by county | 

, Material ey | | 

Count Mines producing? er ° Gold Silver 
un —_—_—_—_—— rea ‘ 

| y Lode. Placer. (metric = _gut%, Value one Value 
Oo . tons) 

1982, total... 2 ---- | 24 4 883,700 64,584 $24,277,771 1,934,312 $15,377,781 | 
1983, total________--. 45 1 1,017,259 63,068 26,738,712 2,145,616 24,545,846 

<<< 
1984: . . 

Boulder ___—___~~-~ 1 _- W WwW W W WwW 

Clear Creek ______—-~-~- 3 _— W WwW WwW W / WwW 

Eagle. _____--_-~- 1 _— WwW Ww WwW Ww . WwW 

Hinsdale. _____-~—-~- 1 _- WwW WwW W Ww WwW 

Lake ______-~-~--~-~- 2 _- WwW Ww Ww W WwW 

. Mineral _______-~~-~-. 1 _- WwW _- _— WwW W 

Ouray _______~--- 2 _- WwW. WwW Ww WwW WwW 

Park _~.___~--_-_-- 2 __ ws. W WwW WwW W. 

Saguache _______-~- 1 a. Ww Ww WwW WwW Ww 

San Juan ______-_-~~- 1 _- Ww Ww WwW OW WwW 

| Teller___$_§_______- 1 _— W Ww W W W 

Total _.______- 16 __ 390,525 360,010 321,643,088 32,199,888 317,908,540 

a Copper Lead Zinc 

Metric Metric ; Metric Total value 
| tons Value tons Value tons Value. 

1982, total _______-_- - 515 $922,306 Ww Ww Ww — W $61,016,585 
1988, total __________- Ww W Ww Ww WwW Ww W 

epee SS 

1984: So 

Boulder ________-~~ _- _- __ _— _— _- W 

Clear Creek ______-~-~ Ww WwW W Ww __ __ .W 

Eagle _______-_~~- . WwW W W WwW — _- WwW 

Hinsdale________-- WwW WwW W WwW — __ WwW 

Lake ___________- Ww Ww Ww W Ww Ww Ww : 
Mineral _____-~__—_~-~- WwW Ww W . W _ _- WwW 

Ouray _____--~--- WwW WwW WwW W _- _- Ww . 

Park ____________ Ww Ww WwW WwW _. — WwW 

Saguache _______-~- _- _- _- _- _- _- WwW 

San Juan _______~_~- Ww W Ww. Ww Ww Ww WwW 

Teller________~--~- _- _- _- _- _— __ WwW 

Total ________- WwW Ww WwW WwW WwW WwW WwW 

a 
W Withheld to avoid disclosing company proprietary data. 
10perations from which gold and silver are recovered as byproducts from sand and gravel operations are not counted as 

producing mines. 
2Does not include gravel washed. 
3Includes items indicated by symbol W.
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: Table 6.—Colorado: Mine production (recoverable) of gold, silver, copper, lead, and zine 
_ . .._, in. 1984, by type of material processed and method of recovery. | . 

; Type of material Gold Silver Copper Lead Zine 
a * processed and method (troy (troy © (metric (metric (metric 

a of recovery ounces) . ounces). - tons) tons) tons) oe 

Lode: oe — Se 
. Amalgamation____ ~~~. 22 W —_ _- _- _- 

_. Cyanidation ___-_______~~ WwW WwW _- _- — _ Smelting of concentrates.________________ W 2,158,726 Wt. WwW WwW 
Direct smelting of ore___-$_-§_-§_-..-~__________» Ww W. Ww... Ww | oe 

Total, _---_ 60,010 12,199,888 Ww Ww Ww 

. W Withheld to avoid disclosing company proprietary data. 
_ 1Includes items indicated by symbol W. . . . 

‘Table 7.—Colorado: Mine production (recoverable) of gold, silver, copper, lead, and zinc | 
a, ) in 1984, by class of ore or other source material | | 

Material 
oO Number _.- sold or Gold Silver . Copper Lead . . Zinc 

Source of treated (troy (troy (metric | (metric (metric oo . mines (metric ounces) ounces) tons) ~ tons) © tons) © te o tons) — oo 

Lode ore: . a . . | 
' Drygold? 2 =~ 7 WwW WwW “WwW W WwW W  Gold-silver = 2 WwW Ww Ww Ww wi _. _ Silver _-- 5 W 267 Ww Ww Ww oe 
Total 14 W Ww Ww Ww Ww. Ww Lead-zinc ___§_______ | 1 Ww Ww Ww Ww Ww - Wo 

| -~ Grand total ______ 15 903,525 260,010 22,199,888 Ww WwW Ww 
A 

. .. W Withheld to avoid disclosing company proprietary data. | 
~ Includes material that was leached. .: 
Includes items indicated by symbol W. . 

| _ “Iron Ore.—Colorado contributed a mi- write-down on a partially finished rail mill. 
nute fraction of less than 1% to the Na- The financially troubled steel mill perma- 
tion’s total iron ore output. Pitkin Iron nently closed its four blast furnaces, two 
Corp.'s Cooper Mine near Ashcroft in Pitkin basic oxygen furnaces, lime kiln, and coke 

| County, Colorado’s only iron ore mine, con- ovens in December 1983, ending its role as a 
tinued limited operations in 1984. The pri- primary iron producer and integrated steel 
mary customer for the mine’s iron ore, mill. It had closed its Wyoming Sunrise iron 

_ CF&I Steel Corp., permanently shut down ore mine in 1980 and its Monarch limestone 
| its blast furnaces in 1983 and no longer quarry in 1981. It became a specialty steel 

utilized iron ore in its operations. Pitkin mill one-half its former size, utilizing a 
Iron, however, continued to ship material system of electric furnaces, continuous 

| from stockpile to Ideal’s cement plant at casters, and finishing mills, fed with scrap 
Portland, CO, and Southwestern Portland steel, and had a capacity to produce nearly 
Cement’s plant at Lyons for use in cement 1 million short tons of rails per year, tubu- 
production. The amount of material pro- lar goods, wire products, and structural 
duced remained about the same as that of steel. About 2,400 jobs were eliminated, 
1983. Pitkin Iron attempted to find addi- bringing the 1984 level to about 2,200 work- 
tional use for its property by proposing a_ ers. The company sold off most of its assets 
gravel pit operation on one portion of it but and properties other than the steel mill 
was refused permission by the Pitkin Coun- itself. The Allen and Maxwell coal mines 
ty Planning and Zoning Commission. and some other undeveloped coal proper- 

The State’s only producer of iron and _ ties were sold to KN Energy Inc.; varying 
steel, CF&I, had its first profitable quarter, amounts of water storage in the Turquoise 
the second quarter of 1984, since the first Sugarloaf Reservoir System were sold to the 
quarter of 1982. The company, a subsidiary cities of Aurora, Pueblo, and Colorado 
of Crane Co., reported $8.8 million in profits Springs; and nearly 300,000 acres of land in 
in 1984, compared with $94.2 million in Colorado was transferred to Crane in pay- 
losses for 1983. This included a $76 million ment of debts owed. The Evergreen Land
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Resource Co., a Crane subsidiary, was and mill near Empire, 40 miles west of 

established to sell portions of this land. Denver, shut down since October 2, 1982, 

Crane continued looking for a buyer for reopened January 1, 1984. About 688 work- a 

CF&I, unsuccessfully in 1984. At yearend, ers were recalled, compared with 2,000 | 

Crane reportedly was considering spinning working at the mine in the peak year of 

off CF&I to its stockholders as an independ- 1981 and about 775 when shut down. 

ent company. The Climax Mine, atop 11,318-foot-high oo 

Several steel companies, including Beth- Fremont Pass near Leadville, was reopened 

lehem Steel Corp., joined with the Colorado April 18, 1984, after a 19-month closure. _ 

- School of Mines to form the University- About 586 people were recalled to work the 

Industry Steel Research Center, expecting mine, compared with 3,050 people working : 

to utilize the most modern research technol- there in the peak year 1981 and 650 when | 

ogy, including computerized techniques, to shut down September 18, 1982. A rotating oe 

determine how best to produce the high- work force of about 80 miners performed oo 

quality steel demanded by modern industry. repairs and maintenance of the mines dur- . 

With an initial grant of $150,000 from the ing their periods of closure; rotation of work | 

National Science Foundation and $150,000 crews gave part-time work to a larger num- — 

from industry sources, the center planned _ ber of people. Total manpower at the end of 

to do the fundamental research many com- 1984 was 895 at Henderson and 804 at a 

panies could no longer afford. Climax. | | 

Lead.—Lead was produced as a byproduct According to AMAX’s 1984 annual report, oe 

of other base and precious metals in Colora- the two mines produced about 43.6 million | 

do. The State ranked third among 11 States pounds of molybdenum in 1984 and shipped | 

producing lead in 1984 but was an insignifi- somewhat more, including material with- 

cant contributor to total output. Lead pro- drawn from stockpiles. Henderson produced : | 

duction was reported by 10 mines in 8 about 26.8 million pounds of molybdenum 

counties but was not the most important in concentrates, and Climax, about 16.8 

product of any of those mines. Asarco’s million pounds. This compared with zero ) 

Leadville Unit accounted for more than production, but about 38.4 million pounds of , 

one-half the total, and Standard Metals’ molybdenum was shipped from inventory in , 

Sunnyside Mine at Silverton, for most of the 1983 and more than 102 million pounds was = 

remainder; with Homestake’s Bulldog produced in the peak year 1981. 

Mountain Mine at Creede, these three Reopening of the mines was good news to | = 

mines were responsible for nearly all of the the small mountain communities where the 

State’s lead output. The amount of lead miners live, most notably Leadville, which . 

produced in Colorado in 1984 increased had the highest unemployment rate in the a 

about 6% in volume and 24% in value over State (40%) after Climax was closed. The 

that of 1983. Lead accounted for only about more than 1,300 workers rehired, plus the | 

10% of the total value derived from base 100 or more at AMAX’s Denver offices, 

and precious metals output in the State in earned pay of about $52 million in 1984, and - 

1984. the company paid more than $9 million in | 

Molybdenum.—Throughout 1984, world taxes to the six Colorado counties in which 

molybdenum production capacity substan- it operated. : 

tially exceeded demand, resulting in an The AMAX operating division, which in- 

imbalance that was expected to continue for cluded molybdenum, lost $11 million for the 

several more years. Colorado returned to year, compared with losses of $105 million 

the leading position among the seven States in 1983 and $143 million in 1982. The price 

producing molybdenum after slipping to of molybdenum (dealer oxide) declined from | 

second in 1983 while Climax and Henderson $3.90 per pound at the beginning of the year 

were closed. Much of the other molybdenum _ to $2.88 at yearend. Molybdenum continued 

production in the Nation was as a byprod- to account for about 10% of AMAX’s consol- 

uct of copper production. AMAX Inc.’s two idated sales revenues. 

large molybdenum mines in Colorado were Several structural and operating changes 

reopened in 1984 after being closed the were made during the year. The Metals 

entire year of 1983. Inventory drawdown Group was reorganized into an Alloy Div., 

during 1983 was cited by AMAX for the including molybdenum, a Base and Precious 

decision to reopen the mines to meet ex- Metals Div., and a Specialty Products Sec- 

pected 1984 demands. Both mines, however, tion. Mining efficiency in 1984 was reported 

were operated at less than 50% capacity to be 35% higher than the base year 1964. 

throughout the year. The Henderson Mine The company reduced its debt substantially
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in 1984 and arranged for a buyback of about 5% of the silver production in 1984, ranking 4.3 million AMAX shares from British Pe- sixth among the States. Fifteen mines re- ~ troleum Corp. Ltd. | ported producing silver in 10 counties. Although operating at less than one-half Homestake’s Bulldog Mountain Mine at capacity, AMAX continued development of Creede continued to be the largest producer. both mines. Proven and probable ore re- Asarco’s Leadville Unit (Black Cloud Mine) 
serves at the Climax Mine in 1984 were and Hecla’s Sherman Mine, both near Lead- | oe estimated to be 141 million short tons av- ville, and Standard Metals’ Sunnyside Mine eraging 0.318% molybdenum disulfide in at Silverton were next in size, but all three the open pit, and 267 million tons aver- together did not equal the Bulldog’s output. | aging 0.306% molybdenum disulfide under- These four mines together produced more | ground. Corresponding reserves at the Hen- . than 90% of the State’s total silver in 1984. _ derson Mine were estimated to be 240 mil- Silver was the most important product in | lion tons averaging 0.376% molybdenum four of the top six producers, but fourth disulfide. | . after zinc, gold, and lead in the Black Cloud Excluding preparation and development Mine and third after gold and zinc at the _ expenditures, capital spending at Climax in Sunnyside Mine. It was third in importance 1984 was approximately $2.4 million, com- among the base and precious metals pro- . pared with $1 million in 1983; at Hender- duced in Colorado. ) . 
son, approximately $1.3 million in 1984, According to Homestake’s 1984 annual compared with $1.5 million in 1988. Among report, the Bulldog Mine produced slightly the changes in operations established dur- more silver in 1984 (1,275,000 ounces) than 
ing the year was to package molybdenum in 1983, but still less than in the several for shipment in bags rather than steel years before 1983. More ore was mined, but drums. : the average silver content was 13.9 ounces | AMAX traded 5,814 acres of land held for per short ton, compared with 16.7 ounces in exploration and development to the U.S. 1983. Reserves remained high in 1984, Forest Service in exchange for 2,943 acres 1,207,000 tons, but average silver content on Bartlett Mountain expected to be affect- was estimated at 14.2 ounces per ton, com- ed by surface subsidence over the Climax pared with 15.2 ounces in 1983 and 16.1 Mine. o ounces in 1982. , 
Molybdenum concentrates produced by The carbon-in-pulp secondary recovery AMAX in Colorado were shipped to its plant, used to recover silver from tailings conversion plants in Langeloth, PA, Fort after the flotation mill had removed most of | Madison, IA, Rotterdam, N etherlands, and the metal,. had been reopened in December Stowmarket, England. An independent mo- 1983 but was closed in July because low lybdenum roaster in Denver, owned by S. silver prices made it uneconomical to oper- | W. Shattuck Chemicals Co., a subsidiary of ate. 

Phibro-Salomon Corp., closed in March be- The company continued a major under- cause of continuing unprofitability. ground exploration project at the Equity AMAX, which ceased development and Mine, about 8 miles from the Bulldog Mine, wrote off $155 million on its Mount Em- which included driving a decline, drifting, mons molybdenum prospect near Crested diamond drilling, bulk sampling, metallur- Butte in 1983, entered into an agreement in gical testing, and engineering studies. principle to transfer its working interests in Homestake confirmed it had struck silver that property to U.S. Energy Corp. and and was trying to confirm the size of the ore Crested Butte Silver Mining Inc., from body. Crown Resources Corp. and joint ven- which AMAX originally acquired them. The ture partner Sutton Resources Inc. signed Mount Emmons Prospect was estimated to an agreement enabling Homestake to ac- contain 165 million tons of molybdenum ore quire a 55% working interest in 331 claims averaging 0.43% molybdenum disulfide, totaling 6,000 acres adjacent to the Equity worth about $8 billion and costing about $1 property. 
billion to mine. Also at Creede, Minerals Engineering Co., Silver.—Output of silver in Colorado in ina joint project with Pioneer Nuclear Inc., 1984 was very similar to the 1983 produc- drove an exploratory drift southwest from tion level, but the value of that output was the Commodore Mine to further probe the nearly one-third less because of a decline in Amethyst and Bulldog veins near an area average price of silver from $11.44 per troy where Homestake reported new vein discov- ounce in 1983 to $8.14 per ounce in 1984. eries last year. Diamond drilling and a Nationally, Colorado accounted for about geophysical survey were also part of the
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exploration program. A stock proxy and way, a new electrical system, improvement , 

court battle to settle control of Minerals of the mine effluent system, installation of 

Engineering apparently was settled in favor pumps to dewater the 500-foot to 1,230-foot 

of Pioneer Nuclear. . levels, and a new exploratory drift on the 

The Sherman Mine, at 12,400 feet above lowest level. | 

sea level near Leadville, was operated by The Revenue-Virginius Mine near Ouray, 

Hecla through arrangement with the own- being developed by: Ranchers Exploration 

er, Leadville Corp. Early in the year, the and Development, laid off part of its work 

mine was producing at the rate of 150 tons force in August because of low silver prices. | 

per day, yielding 15.6 ounces of silver per Miocene Resources of California leased 

ton and 0.5% lead. Although the drift two silver mines in Gunnison that were 

through to the Hill Top Mine was complet- productive at the turn of the century, the 

ed, no mining was done in that portion of Fairview and the Cleopatra, and began 

the property as ore on the Sherman side exploration and development work in them. 

was richer. Lead-silver concentrates from Tin.—Tin was produced as a byproduct of 

| the mill were shipped to the smelter at molybdenum at AMAX’s Climax Mine. Cli- 

Trail, British Columbia, Canada, for smelt- max ore contains about 0.002% tin. Colora- 

ing. On September 15, the mine and mill do was second of three States reporting tin 

were shut down and 36 workers were laid production. Alaska was the major producer; 

off. Low silver and lead prices were cited as Colorado accounted for less than 10% of the 

reasons for the closure. An agreement was U.S. total. Colorado’s tin production is di- 

reached between Hecla and Leadville Corp. rectly related to output at the Climax Mine 

for return of all Hecla’s interest in the mine and, consequently, has been affected by 

to Leadville Corp., leaving Hecla with no reduced operating levels or suspended oper- | 

continuing interest in the operation. Lead- ations at that mine. , | | 

ville Corp. did not announce future inten- Tungsten.—Tungsten production in Colo- | 

tions for the mine. | | rado also is a byproduct of molybdenum 

Also in the Leadville area, Mallon Miner- production at AMAX’s Climax Mine. Conse- | 

als Corp. purchased 190 acres of claims quently, the output of tungsten in the State 

leased to Asarco, operator of the Black was affected by the reduced operating levels 

Cloud Mine, the largest mine in the area. at Climax in 1984 and 1982 and complete 

One of the most active organizations in the suspension of operations at the mine in. : | 

Leadville area was Leadville Silver and 1983. Colorado was second among the four 

Gold Co., which acquired rights to, or was States producing tungsten in 1984, with less : 

doing exploratory work on, the Iron Hill than 20% of the national total output. 

silver mine, the Rock Hill Mine Co. proper- AMAX’s annual report indicated 29,000 | 

ty, the Tucson-Maid Fault of the Tucson short tons of tungsten trioxide was produc- 

Mine, the Iowa Gulch Rex Group of claims, ed at Climax in 1984, compared with zero 

and the Pandora Mining Trust properties. in 1983, 47,000 tons in 1982, and 111,000 

Apache Energy and Minerals Co., devel- tons in 1981. This output was sold principal- 

opers of the Continental Chief Mine and ly in the United States. The U.S. tungsten 

Norsiga mill, filed for protection under prices rose from $66 per ton at the begin- 

chapter 11 of the Bankruptcy Act. Conti- ning of 1984 to $78 per ton by midyear, but | 

nental Resources Corp. acquired rights to settled back to $64 at yearend. 

the Sugar Loaf Prospect. Windsor Re- Vanadium.—Colorado remained first 

sources Inc. confirmed continuity of miner- among the four States reporting vanadium 

alization at the St. Kevin Mine, with sam- production in 1984, although output was 

ples averaging 22 ounces of silver per ton, about 21% less than in 1983. Umetco Miner- 

0.10 ounce of gold, 0.9% lead, and 2.9% zinc. als Corp., a wholly owned subsidiary of 

Work began July 1 on phase 1 of a res- Union Carbide, established in April 1984, 

toration program at the Caribou Mine, was the only producer of vanadium in the 

24 miles west of Boulder, and continued State. Umetco’s Uravan mill, the oldest 

through the year. The Caribou Mine, which uranium-vanadium mill in the United 

had been closed since 1955, was purchased States, reopened on May 1 after a 5-month 

in 1983 by North American Power Petrole- shutdown. It produced vanadium as a Co- 

ums Inc., a Vancouver, British Columbia, product with uranium; vanadium and ura- 

Canada-based oil and mining company, nium coexist in western Colorado ores in a 

from Nederland Mines of New York. Work _ 5:1 ratio. 

being done under contract by Harrison- Most of Umetco’s uranium-vanadium 

Western Corp. included widening a haulage- mines in Mesa, Montrose, and San Miguel
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oo Counties were closed at the end of 1983, and The largest producer of zinc in the State, _ most production was from stockpiled ore. Asarco’s Leadville Unit, or Black Cloud 
About three-fourths of ore processed was Mine, a joint venture of Asarco and the 

_ from Umetco’s own sources, and one-quar- Resurrection ‘Mining Co., employed about 
| ter was purchased. Umetco let five small 150 workers. Despite low metal prices, the 

contracts to receive ore from independent mine had a record high production year in 
| local miners during August through Octo- 1988, and with an increase in zinc prices 

_ ber to provide some cash flow among small from an average $0.41 per pound in 1983 to | miners. Umetco’s vanadium finishing plant an average $0.49 in 1984, production in- 
| | at Rifle was reopened in March, rehiring creased slightly. a . 

those of its 30-worker staff who had been Because Asarco depended upon mine out- 
laid off when it suspended operations 4 put to feed its smelters, which represented a 
months earlier. Uravan was the only suppli- large fixed investment independent of its | er of vanadium material to the Rifle plant. mines, the company had a different set of 

Rifle operations were suspended again in considerations in determining what re- | mid-December, following the suspension of sponse to make to lower metal prices. Clos- | 
milling operations at Uravan in November. ing mines would not necessarily reduce 

| About 110 jobs were affected at Uravan. expenditures to the same degree as with 
| Production at both the Uravan and Rifle companies that were mining only. The com- 

facilities was expected to be severely cur- pany chose to tighten up on expenses and 
| tailed for the next few years until uranium try to maintain sufficient cash flow to cover 

supply and demand come back into balance; expenses but keep mines, including the 
. vanadium production is uneconomic with- Black Cloud, and smelters open. | 

out coproduction of uranium. A major controversy developed around | 
Hearings continued throughout the year one of Colorado’s oldest and most produc- 

on renewal of Uravan’s mill and disposal tive zinc mines, the Eagle Mine, which is on 
| site license; Uravan had been operating the Eagle River at Gilman in Eagle County. 

| under a temporary license since 1978. The Begun as a silver mine in 1879, gold produc- 
| Radiation Control Div. of the Colorado tion began in 1894 and. zinc production 

| Health Department had not accepted Umet- began in 1905. It was bought by The New 
co’s proposals by yearend. The thickness of Jersey Zinc Co. in 1912. During the 1930’s, it 
the clay liner (Umetco proposed 36 inches) was Colorado’s largest producer of copper 

_ at the company’s Spring Creek disposal site and silver; beginning in 1936, it was the . was the main point in contention. Umetco State’s largest zinc producer. In 1971, it was 
signed an agreement with the Environmen-_ the Nation’s second largest zinc mine, pro- 
tal Defense Fund in August, agreeing to ducing 6 million short tons of zinc and 3 
close the Uravan mill and evacuate the million tons of copper and silver ore. Its | town of Uravan in 1988 if radiation levels at underground mill, constructed in 1929, | that time remained above safety levels. processed 600 tons of ore per day. By 1978, 
About 200 people still lived in 70 of the the mine was no longer economic, the un- | town’s 150 houses. derground mill was removed, and mining | Zine.—Zinc production in Colorado in curtailed—only higher grade gold-silver ore a 1984 was about 5% greater in volume and was being direct shipped to El Paso, TX, for 
23% greater in value than that of 1983. processing. In the mid-1970’s, Gulf + West- 
Colorado ranked fourth of the nine States ern Industries Inc. (G+W) acquired New 
reporting zinc production in 1984 but con- Jersey Zinc, and in 1983, sold the Eagle | tributed well under 10% of the Nation’s Mine, tailings, and mineral rights to Miller : total output of zinc for the year. Only two Enterprises of Canon City and the town of 
mines in Colorado reported zinc production Gilman and 1,700 acres to Battle Mountain 
during the year. Asarco’s Leadville Unit Corp. The mine closed in April 1984 when 

| (Black Cloud Mine) was the largest pro- Miller Enterprises lost its financial backing, 
ducer. Standard Metals’ Sunnyside Mine at but some workers continued working the 
Silverton was the other producer. Zinc was mine without pay for 2 more months in the 
the major product of the Black Cloud Mine, hope that new financial backing would be 7 second in value at the Sunnyside. Zinc was found; it wasn’t. 

| most important in value of the base metals In June, EPA took over maintenance 
produced in Colorado and second only to operations of the mine and paid the electric 
gold in the combined value base and pre- power bill to prevent the pumps from being | cious metals output. It exceeded silver in shut off, which would have allowed the acid 
value and was not far behind gold. mine drainage to seep into the Eagle River
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and to corrode electric transformers con- ue. The problem became a bureaucratic 
taining 2,800 pounds of polychlorinated puzzle, with at least nine different Federal, 

biphenyl (PCB). EPA stopped paying the State, and local agencies involved. . 

electricity bills after moving the transform- _ Several lawsuits remained to be set- - 
ers out of the mine to the surface, and the tled concerning the mine; State officials 
mine was completely closed in August. Bat- brought suit against New Jersey Zinc and 
tle Mountain Corp. took over paying to keep Sie nocause of on from ag Page 
the mine pumps running. In October, the ne. ' the State. Mined L : ad 2 1 a Hot 

mine received official priority status on POT a to force the transfer of their reclama- 
EPA’s Superfund list of hazardous waste .. . vein a 
sites tion permit to Miller Enterprises. 

Testing for the degree of hazard and 1State Mineral Officer, Bureau of Mines, Denver, CO. 
determining a course of action will contin-  — Editorial assistant, Bureau of Mines, Denver, CO. 

. | Table 8.—Principal producers : : 

Commodity and company Address Type of activity County 

Cement: . Ps 
Ideal Basic Industries Inc.4___________ Box 8789 Plants ______ Fremont and 

750 17th St. Larimer. —... 
Denver, CO 80201 oo ; 

Southwestern Portland Cement Co _ _ _ —_ 1111 South Colorado Blvd. Plant______~ Boulder. =~ 
* Denver, CO 80222 ee 

Clays: oo, - 
Lakewood Brick and Tile Co ___ __ _____. 1825 Jay St. Mines ______ Jefferson. _— 

Lakewood, CO 80214 So 
. Robinson Brick & Tile Co_____-_____- Box 5248 ___-do_.___— Douglas, Elbert, 

Denver, CO 80217 El Paso, Jef- 
. ferson. 

Gold: 
Silver State Mining Corp.2____.______.  Box127 Mine dnd mill _ Teller. 

Victor, CO 80860 ' 
Standard Metals Corp.3___________- Box 247 _~___do_ San Juan. 

Silverton, CO 81433 
Gypsum: 

Genstar Building MaterialsCo ______~_ 1153 State Hwy. 120 Mine and plant_ Fremont. 
Florence, CO 81226 

Iron ore: . 
Pitkin Iron Corp _________--~-_-~- 105 West Adams St. Mine__.____ Pitkin. . | 

Chicago, IL 60603 oe — 
Lead: 

ASARCO Incorporated*____.____.__. © Box 936 Mine and mill _ Lake. 
a Leadville, CO 80461 : 

Lime: 
The Great Western Sugar Co _______-~ 1530 16th St. Plants ______— Larimer, Lo- 

Denver, CO 80217 gan, Morgan, 
. gwick, 

Weld. 
Molybdenum: 

AMAX Inc.3___ eee 13949 West Colfax Ave. Mines and mills Clear Creek and 
Golden, CO 80401 a Lake. | 

Peat: - 
Universal Peat Co _______._-___.--— ~~ 15857 South Ingalls St. Bog________ Park. _ 

Lakewood, CO 80226 
| Perlite: 

Grefco Inc________-_---~-------+- Box 308 | Plant_______ Conejos. 
Antonito, CO 81120 

Persolite Products Inc. _.____-_-_-- Box 105 Mine and plant_ Custer and 
Florence, CO 81226 Fremont. 

Sand and gravel: 
Castle Concrete Co______-_-_------ Box 2379 _~__-do_____ El Paso and 

Colorado Springs, CO 80901 Pueblo. 
Albert Frei and Sons ____________-- 11521 Brighton Rd. Pits and plants _ Adams, Clear 

Henderson, CO 80640 Creek, Gar- 
field. a 

Cooley Gravel Co_______-_------- Box 5485TA ___do_____ Adams, Arapa- 
Denver, CO 80217 hoe, El Paso. 

Flatiron Sand and Gravel Co_ ___——~_- Box 229 ___-do_____ Boulder, Eagle, 
Boulder, CO 80306 _ Larimer, 

Summit, 
Weld. 

Koppers Co. Inc__________----~-- Box 21649 ___-do_____ Arapahoe, Boul- 
Denver, CO 80221 der, El Paso, 

Jefferson, 
Larimer, 
Pueblo, Weld. 

See footnotes at end of table.
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| . Table 8.—Principal producers —Continued : 
ee AS rs ns eS SSNS 

Commodity andcompany Address . Type of activity County 
ee rnc Sr SSS es Ssh nifD 

Sand and gravel —Continued 

. ’ Mobile Pre-Mix Concrete Inc.3________ Box 5183TA Pits and plants_: © Adams, Doug- . 
a et oo, Denver, CO 80217 . las, Eagle, 

. , . - Garfield, Jef- 
: a ferson, Lari- - 

Zigan Sand and Gravel Inc__________ 1875 West Dartmouth _ ~_~-do_____ Adams and a 
: . - Englewood, CO 80110 Weld. 

Silver: / : So 
Hecla Mining Co.6 ~__§__~§_- 5 > Box D Mine and mill _ Lake. | 

: Leadville, CO 80461 . a 
Homestake Mining Co.’?__-_§_-§__§______ Box 98 © Lo doe Mineral. 

7 Creede, CO 81130 . 
Vanadium: 

: Union Carbide Corp., Umetco Minerals Old Ridgebury Rd. Mines and mills Garfield, Mesa, 
Corp. Danbury, CT 06817 . Montrose, 

| San Miguel. . | 
a . 

1A)so stone. . - 
2Alsosilver. oo | . 
3Also copper, lead, silver, and zinc. oS | . 

. *Also copper, gold, silver, and zinc. . 
5 Also pyrites, tin, and tungsten. : . 
6 Also copper, gold, lead, and zinc. | 
7Also copper, lead, and zinc.
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This chapter has been prepared under a Memorandum of Understanding between the 

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. oe . | —— 

—,s#By L.. J. Prosser, Jr.,! and R. J. Altamura? ts | 

- Nonfuel mineral production in Connecti- nonresidential construction, reported to be 

cut in 1984 was valued at.a record high for about 20% greater than in 1983, and to road 

the second consecutive year. All the'nonfuel construction, up nearly 122%. | 

minerals mined.in Connecticut were indus- Nationally, Connecticut continued to | 

trial minerals with crushed stone and sand _ rank second in feldspar production. In the 

and gravel accounting for the largest pro- six-State New England region, the State 

duction increases in 1984 compared with | accounted for about 26% of the total value 

1983 levels. Enhanced production..of these . of nonfuel mineral production, ranking sec- 

- commodities was attributed to increased ond in output of crushed stone and clays. 

Table 1.—Nonfuel mineral production in Connecticut? | 

- 1983 1984 

- : Mineral: - . - Value ant: Value 
Se Quantity (thousands) Quantity (thousands) 

Clays________________________~ thousand short tons._ 86 $515. 99 $565 
Lime _____________________u__--_-~--~------do___- 5 400 Ww WwW 

Sand and gravel (construction) _______-_----------do__~~_- €5,000 ©17,900 6,718 22,817 

tone: 

Crushed __________________-------------do___- 7,692 45,890 ©8300 ©49,400 

Dimension. __________-_~----------------do__~- 18 1,028 18 1,080 
Combined value of feldspar, gem stones, mica (scrap), sand and gravel 

(industrial), and value indicated by symbol W ___-_-----—---- XX 5,480 XX 5,834 

Total __..__________-----------+-~--~-+--~----- XX 71,213 XX 79,696 
 ———— 

“Estimated. W Withheld to avoid disclosing company proprietary data; value included with “Combined value” 

figure. XX Not applicable. . 

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

| 133 |
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oo Table 2.—Value of nonfuel mineral production in Connecticut, by county! 
ae oo a (Thousands) 

oe Minerals produced in 1983 
County oe - 19820 1983 in order of value 

- Fairfield __________-__-__----__ 2 $1,003 an Gd 
Hartford _-___~____~~__ = Ww ' W Stone (crushed), clays. 

° Litchfield _..___ ~~ __§__~___ 2,788 $4,125 Stone (crushed), lime. 
. Middlesex ___________-~____=---__. © 5,117 Ww Feldspar, sand and gravel (industrial), mica, 

. clays. 
New Haven __~_____________-______ 2,479 W _ Stone (crushed), stone (dimension). 
New London. -_____-§. __ ~~ - WwW W Sand and gravel (industrial). 

. _ Tolland-_____~_~__~-~~ ~~ 2,058 W. Stone (dimension). 
Windham ____§____~_ 1,333 WwW Stone (crushed), stone (dimension). 
Undistributed* —_ eee ee EC” 7,402 49,187 : . _ 

Sand and gravel (construction)_—_________ — XX = ©17,900- mo, 
Stone: + po oe - 

' Crushed _2-. 2) 2_+___________ 32,700 XX . oe 
_ Dimension______~___/______-_ ~~ re99g sa ase XX Bo . 

Total*______2_-____________ 55,802 71,213 a 

. *Estimated. ‘Revised. W Withheld to avoid disclosing company. proprietary data; included with “Undistributed.” 
XX Not applicable. Ss NO oS 

_ __.... County distribution for crushed and dimension stone (1982) and construction sand and gravel (1983) is not available. 
-  *Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
. “Sand and gravel (construction).”’ 
_ 3Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

“Data do not add to totals shown because of independent rounding. 

| : | - Table 3.—Indicators of Connecticut business activity _ 

a . 1982" 1983 1984? 

, Employment and labor force, annual average: - os oO . 
Population__ _________________________________thousands__ | 3,126 3,139 3,154 
Total civilian labor force ___.___2:-2 edo 1,575.7 1,612.0 1,672.0 
Unemployment _________________ dol 120.3 97.0 77.0 

Employment (nonagricultural): . . . 
7 Mining total?_______9_~___~____ do 1.7 1.5 1.4 - 

Metal mining” -o 5 edo 2 a | NA 
Nonmetallic minerals except fuels?__________._______dou___ 8 8 NA 

Manufacturing total __-_-______§__-___ do 418.8 .. 403.4 418.6 
: Primary metal industries. __$_~§_~_~_~_9____=_____=____do____ 17.7 16.3 16.1 

_ Stone, clay, and glass products____________________do____. 6.4 — 68. NA 
Chemicals and allied products______________._____do____ 21.5 22.0 22.4 
Petroleum and coal products________________.____do____ 5 A NA 

- Construction _____________________ dol 49.4 54.1 61.0 
Transportation and public utilities. ..-_.____________- -do____ 61.8 61.7 66.5 

mo Wholesale and retail trade.__§-§_-§_-§_-§-§_ $$ 5 do 303.3 312.6 333.8 
Finance, insurance, real estate__-§_-§._-»_$_______________ doi. __ 113.7 117.4 1238.1 
Services ._________-~____ i _ dol 301.5 313.8 335.5 
Government and government enterprises________________do____ 179.6 182.0 185.8 

- Total _--_-_______ dol 1,429.8 1,446.5 1,525.7 
. Personal income: . 

Total __-_______________ millions. _ $43,689 $46,853 $52,221 
___ Percapita _-_-___________ $13,978 $14,928 $16,556 

_ Hours and earnings: . 
Total average weekly hours, production workers ___________________ 40.5 41.3 42.5 

. Total average hourly earnings, production workers _______________4_ $8.23 $8.76 $9.22 
- Earnings by industry: - 

Farmincome __________—~_____________3*________ millions _ $118 $109 $137 
Nonfarm _______-~________ dol $30,061 $32,644 $36,607 

Mining total _________________________ dol $73 $61 $62 
Nonmetallic minerals except fuels _._______________do____ $21 $23 $25 
Oil and gas extraction_________________________do____ NA $11 $12 

Manufacturing total ____________________________do____ $10,747 $11,098 $12,211 
- Primary metal industries_______________________do____ $494 $488 $529 

. Stone, clay, and glass products____.________________do____ $153 $154 $157 
Chemicals and allied products____________________do____ $727 $800 $860 

Lo Petroleum and coal products____________°________do____ $24 $21 ~ $9 
. Construction _______§_§____~______ do $1,342 $1,649 $1,934 

Transportation and public utilities___$_§_.§_._-§_________-___do____ $1,641 $1,780 $2,010 
Wholesale and retail trade____-§_§_§__~_________________do____ $4,591 $4,957 $5,561 
Finance, insurance, real estate______________________do____ $2,529 $2,898 $3,281 
Services _-_____________ dole $5,667 $6,426 $7,326 
Government and government enterprises________________do____ $3,380 $3,695 $4,107 

See footnotes at end of table.
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Table 3.—Indicators of Connecticut business activity —Continued 

NN eee ann oes 

| 1982" 1983 1984” ; 

Construction activity: | . - 

Number of private and public residential units authorized _____—~_-~---—- 10,330 15,672 17,890 

Value of nonresidential construction _______-—-~-—-------- millions_ — $613.6 $655.2 $789.1 

Value of State road contract awards______~__-—-~--~-=---- _do_——- $67.1 $149.4 $331.4 © 

Shipments of portland and masonry cement to and within the State ; i 

thousand short tons__— 624 641 115 

Nonfuel mineral production value: 
Total crude mineral value____ __.____-__----~----------- millions_ — $55.8 $71.2 $79.7 

- Value per capita —__-----------~-------~-----7--7-27 72777 $18 $23 $25 a 

Ppreliminary. "Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other Ot 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 

U.S. Bureau of Mines. 7 
_- 
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Figure 1.—Principal mineral producing localities in Connecticut. 

Trends and Developments.—Connecticut Corp. at the site of the defunct Yale Steel 

was selected as the site for introducing a Corp. in Wallingford. The new operation, 

new technological concept in steel manu- termed a micromill, was expected to begin | 

facturing in the United States. The Korf limited production in the spring of 1985 and 

Group announced plans to invest $50 mil- is to be equipped with an energy optimizing 

lion for the formation of Connecticut Steel furnace (EOF) instead of the electric arc
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furnaces used predominantly in minimills line tax and $3.4 billion in Federal funding. 
in the United States. Energy costs are During the 10-year program, gasoline taxes 
reduced because the EOF uses low-sulfur will be hiked by 9 cents per gallon, and 
coal fines, coke breeze or charcoal fines, and highway user fees will be increased substan- 

| oxygen, resulting in an estimated savings of tially. An estimated 20,000 tons of aggre- 
$25 to $30 per ton.* This type of operation gate is required per million dollars of con- 
has proven successful in Brazil; Connecticut struction cost, based on production data 
Steel will become the first U.S. operation to reported to the U.S. Bureau of Mines and 
utilize this technology. The company ex- methodology applied by the Federal High- 
pects to produce 200,000 tons of finished way Administration to determine aggregate : 
steel products and to convert 60,000 tons of usage factors.* _ Bo 
wire rod into welded wire mesh and other Other legislation that broadly affected 

| wire products by 1986 when the mill is fully segments of the State’s varied industries is 
operational. Total employment of about 300 described in capsule summary form in the 
is expected. “Classified Index of Legislation Enacted by 

. The State’s copper and brass fabricating the 1984 General Assembly.” The index lists 
industries, for the most part, agreed with measures by bill number and _ includes 
the rejection of the U.S. copper producers’ amendments to existing statutes.® 
petition to the Federal Government for The Natural Resources Center and the 
relief from imports of refined and blister Geological and Natural History Survey con- 
copper. The decision was based primarily on tinued programs to collect, interpret, and 

_ the contention that import restrictions disseminate information on Connecticut’s 
would raise the price of copper for U.S. natural resources. During the year, the 

| fabricators and that more jobs would be lost Connecticut Survey worked on development 
than gained by imposing the restrictions of a statewide geographic information sys- 
recommended by the International Trade tem that included, among others, data bases 

| Commission. | for geology, soils, drainage basins, and land 
The New Haven Terminal, which import- use. Demonstration of the system’s capabili- 

ed 140,000 tons of foreign copper in 1983 ties for a two-quadrangle pilot area is 
and 150,000 tons in 1984, also benefited planned for the 1985 American Association 
from the decision. Most of the copper receiv- of State Geologists meeting, which will be 
ed at the New Haven Terminal, which held in Connecticut for the first time since 
annually handles about 30% of the total 1911. : 
U.S. refined copper imports, was mined in The Connecticut Survey continued bed- 
Chile with lesser amounts received from rock and surficial mapping programs in 
Peru, the Republic of South Africa, and cooperation with the U.S. Geological Survey 

: Zaire. The copper is purchased by about 50 (USGS). A new State bedrock geological 
fabricators in Connecticut and throughout map was expected to be published, and a 
the Northeast. — surficial materials map open filed in June 

Phelps Dodge Corp., 1 of 11 domestic 1985. Vibracoring in Long Island Sound and 
copper producers that petitioned for the deep bedrock drilling in the Moodus area 

_restrictions, expressed disappointment with were completed. Lineament mapping utiliz- 
the decision, although it was not expected to ing a State mozaic of the new side-looking , 
adversely affect 1985 production at its con- airborne radar imagery acquired by the 
tinuous cast copper rod mill at Norwich. USGS was scheduled to be completed and 
This mill, using both foreign and domestic open filed in 1985. 
copper, operated at near capacity of 180,000 A layman’s guide to the geology of Con- 
tons per year in 1984. necticut, “The Face of Connecticut,” which 

Legislation and Government Pro- explains the geology to the general public, 
grams.—The enactment of a $5.5 billion, 10- was expected to be published in 1985. In 
year program to improve the State’s infra- addition, an evaluation was under way to 
structure highlighted the 1984 legislative better understand the State’s mineral re- 
session. The program involves massive re- sources in light of current trends in mineral 
pairs and rehabilitation of Connecticut’s use. A computerized bedrock well data in- 
highways, primary and secondary roads, formation project for systematic examina- 
mass transit system, and bridges. Of the tion of geographic and _ hydrogeologic 
$5.5 billion, $2.1 billion will be generated by parameters continued. 
the State through an increase in the gaso-
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- REVIEW BY NONFUEL MINERAL COMMODITIES | 

NONMETALS a quarries and mine dumps. Gem stones are 

, typically collected from rare-metal pegma- 

Clays.—In 1984, two companies mined tites and from hydrothermal mineraliza- 

common clay for use in brick manufacture, tion. 

one at East Windsor Hills, Hartford County, Lime.—The State’s only lime manufac- 

and the other at Middletown, Middlesex turer, Pfizer Inc., ceased production at its 

County. Output of 99,000 tons of clay re- (Canaan plant in the first quarter of 1984. A 

flected improved demand for brick by the minor amount of lime was sold in 1984; as 

housing and construction industries. Both recently as 197 9, the firm produced 33,000 

the 1983 output of 86,000 tons and the 1984 tons of lime. The closing reduced the num- 

~ total were significantly improved over the ber of lime plants in the sixState New 

1982 production of 56,000 tons. England region to two, both in western 

Feldspar.—In 1984, feldspar was mined Massachusetts. Pfizer continued quarrying 

in six States, led by North Carolina, which limestone and manufacturing calcium met- 

accounted for 72% of the U.S. total, follow- al at Canaan. | 

ed by Connecticut. Domestic production in Mica.—The Feldspar Corp. recovered 

1984 of 710,000 tons was the same as the crude mica as a byproduct of feldspar min- 

1983 level; Connecticut’s output declined ing operations in Middletown, Middlesex 

- ™% (company data is proprietary). In Con- County. Production was about the same as 

necticut, The Feldspar Corp. mined feldspar that of 1983. The mica was marketed as a 3 

from pegmatites at the White Rocks (Mid- filler and as an additive in well drilling 

dletown) and Hale (Portland) Quarries. The mud. | —— | : 

ore was ground and concentrated at a plant Sand and Gravel (Construction).— 4 

in Middletown, Middlesex County. The feld- Construction sand and gravel production is ; 

spar was beneficiated by froth flotation and surveyed by the U.S. Bureau of Mines for G 

used by the glass and ceramic industries. even-numbered years only; the 1983 chapter : 

Feldspar production remained capital in- 8@Ve estimates. Data for odd-numbered | 

tensive; energy and labor costs, particularly years are based on annual company esti- 

in Connecticut, have increased at higher mates made before yearend. 

rates than the increase in feldspar prices, Production increased for the second con- . 

resulting in a reduced profit margin. Use of secutive year after having declined each " 

nepheline syenite produced in Canada as a year from 1978 through 1982. Although : 

substitute for feldspar in the manufacture output increased to 6.7 million tons in 1984, 

- of glass and ceramics and the shift toward that total was well below the record high 11 * 

plastic bottles continued to affect demand. million tons produced in 1978. Production, 

Also, enactment of bottle deposit legislation value, and unit price data for construction 

in the past few years in Connecticut, Maine, sand and gravel, 1975-84, were as follows: 

Massachusetts, New York, and Vermont, all 

of which are located in the firm’s Connecti- Quantity Value 

cut operations market area, has resulted in Year _ (thousand (thou- Value 

increased glass recycling, thus lowering the tons) sands) pe 

need for feldspar as a raw material. 

Gem Stones.—Interest was rekindled in ore TTT Sai ao o78 $2.06 

the old Roebling Mine near New Milford, 1977 ____--- 8,543 18,316 2.14 

Litchfield County. When opened in 1880, 1319 TTT TTT 3300 Be 236 

the mine was worked for feldspar, and in ert 1 18,692 

1896, for gem stones. In 1936, more than | 1982 22a re ie ae7 28 

ton of beryl was mined. Recovery of beryl 98" ------_ Gig baa 3.40 
including aquamarine, emerald, and he ———— 

liodor varieties, could be expected should Average - - - 7,100 18,411 2.59 

attempts at reopening the mine prove suc- epstimated. 

cessful. 
Individual collectors and mineral clubs In 1978, production was reported from 145 

recovered gem stones, both precious and pits; in 1984, the number dropped to 84. 

semiprecious, and mineral specimens from There are 169 towns in Connecticut, most of
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which regulate the local sand and gravel claiming are constantly changing. A sam- operations. As a result, conditions in the pling of activities in Connecticut’s construc- State’s sand and gravel industry that re- tion sand and gravel industry for 1984 is gard zoning, blasting, transporting, and re- given in table 5. 

Table 4.—Connecticut: Construction sand and gravel sold or used in 1984, . 7 | by major use category | 

. . Quantity 
(thou- Value Value . Use OS sand) (thou- per . 
short sands) ton 
tons) 

Concrete aggregate ___________-___e 731. $3,082 $4.22 Plaster and gunite sands____________ = 9 rt 12 82 6.92 Concrete products__________ = 
29 104 ——isi83«.5B Asphaltic concrete pot -----------e 332 1,150 3.46 Road base and coverings___________ 0 493 1,769 3.59 Fil -_- = 

543 ~ 1,893 2.57 Snow and ice control ____ $5 325 1,001 3.08 Railroad ballast ___________ = 
2 4 1.82 Other'___—_-_-_ 

4,251 14,233 3.35 EY Total or average_______ 6,718 222,817 3.40 
1Includes roofing granules and other unspecified uses. 
Data do not add to total shown because of independent rounding. . 

Table 5.—Connecticut: Activities in the construction sand and gravel industry 
. : Number of pits? - County amber of pits’ Town Activity _ _ 1982 1984 

Fairfield _-_-_____-_______ 6 6 Brookfield_ __ __ Mining permit extended for 
D.B.D. Inc.’s North Moun- 
tain Rd. pit, estimated 
output of 200,000 cubic . . 
yards per year. Hartford__-__-_--~22__ 23 14 Burlington ____ Town approved 2-year per- 
mit allowing R. Poglitsch . 
and D. Provost to mine 
63,000 cubic yards at 
South Main gt. site. 

East Windsor _ __ Town and Manchester Sand 
& Gravel Co. seeking per- 
manent injunction to 

: keep South Windsor from 
enforcing new ordinance 
prohibiting heavy trucks 
from using 6 of its streets. 

Manchester __ __ Operating permit of P. Lom- 
bardo expired and bond 
revoked at Hillstown Rd. 
pit. Zoning Commission . 
claims grading and filling 
problems not corrected. . Litchfield _.-_____________ 14 13 Canaan ______ Resident seeking ordinance 
changes to control mining 
operations of Connecticut 
Sand & Stone Corp. on 
Clayton Rd. — 

New Milford ___ Zoning Commission ruled 
that 3,000 cubic yards 
must be mined annually 
for operation to be consid- 
ered active. The number 
of mines in the town 
dropped from 20 to 6 since 
1980. 

See footnotes at end of table.
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Table 5.—Connecticut: Activities in the construction sand and gravel industry | | 
| —Continued | | | 

i 

Number of pits! . - 
County . rere er Town Activity 

a 1982 1984 a 

Middlesex _____.~___-_-~---~---~-~-- 7 6 Killingsworth_ — _ Shoreline Washed Sand & 
Stone Co. closed its sand 
and gravel pit and sold it 
to unnamed new owners. 
The company’s 5-year per- 

. . mit expired in Janua 
1984. New owner will be 
required to submit a new . 

oe application and would be 
, ces limited to mining 10,000. . 

cubic yards per:year un- 
oo * der revised zoning regula- 

. tions adopted in 1982. 
SO Middlefield ___~_ Xenelis Construction Co. . 

a received a l-year lease to 
co mine the Strickland sand 

and gravel pit. Xenelis 
- will pay the town $1 per 

cubic yard mined plus 25 
. cents per cubic yard fora 

performance bond. » 
Westbrook_ — _ —— Connecticut Valley Sand & 

Stone Co.’s application to 
mine 1.7 million cubic . 

. Oo . ae yards of sand and gravel . 
: . from a 98-acre site was 

- - rejected. . 
New Haven ________-_-_--~------- 9 11 Beacon Falls __ — Hamden Sand & Gravel Co. . 

ordered to cease oper- 
ations by zoning board . . 

. . but continued to operate. 
- while appealing the deci- 

sion. D & J Quarry order 
ed to cease and desist un- 
til returning gravel min- 

. ing pit to original 
, contours. 

O&G Industries Inc. was 
- approved to mine and 

5% process sand and gravel 
. at 3 locations. 

. Hamden _____~— Angelo Pettorini Trustees 
‘ permit renewed for 1985. 

New London _.~_______+_----~---- 11 11 Franklin__— —_ ~~ Planning and Zoning Com- 
| mission required all 5 of 

. an the town’s sand and grav- 
el operations to apply for 
new permits. Permits are 
required for operations _ 
that remove more than 10 

; cubic gards per year. 
Groton ______~- Zoning Commission approv- 

ed a 2-year permit for W. 
Carroll to mine 82,250 cu- 
bic yards but was sued by 
a residents’ group to over- 
turn the decision. 

Tolland __________-~-----~----~-~- 10 14 Mansfield _ _ _ __— Town denied application by 
DeSiato Sand & Gravel 
Co. to expand its oper- 
ations to include a ready- 
mixed concrete plant. 

Stafford _____~ Town denied a permit to G. 
Bruzzi for mining sand 
and gravel. 

Windham _________-_.---------- 8 9 

Total _._-____~_L___--_----- 88 84 | 
a 

1Reporting production to the U.S. Bureau of Mines.
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a Stone.—Stone production is surveyed by tons (208,000 cubic feet) was about thesame  _— 
| the U.S. Bureau of Mines for odd-numbered as that of 1983. Dimension stone was pro- 

years only; therefore, this chapter contains. duced at six quarries, one in New Haven, 
only estimates for 1984. Data for even- two mm Tolland, and three in Windham . 
numbered years are based on annual com- Counties. The stone was sold primarily as 

pany estimates made before yearend. rough blocks, irregular-shaped stone, and as 
| Crushed.—Hartford and New Haven rubble. 

‘ Counties accounted for most of the State’s ““WStete Minera Mineral Officer, B ¢ Mines, Pittsbureh 
output with lesser amounts produced in ps’ mera’ Miner, bureau of Mines, Pittsburgh, 

- Litchfield and Windham Counties. The . Geologist, State Geological and Natural History Survey : . . _ of Connecticut, Department of Environmental Protection, | dominant crushed stone produced is trap- © Hartford, CT. | | 
‘ rock quarried from Mesozoic lava flows *The quantities used throughout this chapter are short 

| was : . . tons unless otherwise specified. . . _ and shallow intrusions which are found in ‘Block, F. Estimated Impact of the Surface Transporta. 
: ' i tion istance Act o on the mand for Roa 

the central P art of the State. Located in a Construction Aggregate. BuMines Minerals and Materials, belt extending from west-central Hartford «4 Bimonthly Survey, June-July 1988, pp. 35-43. 
n Greater Hartford Chamber of Commerce. The Classi- County to north-central New Haven County _,_preaier H Legislation Enacted by the 1984 General are 11 of the State’s 12 active traprock Assembly. State Legislation Committee, July 1984, 22 pp. 

uarries. For more information, write to the Greater Hartford 
q . mo . Chamber of Commerce, 250 Constitution Plaza, Hartford, a : Dimension.—Output in 1984 of 17,578 CT 06103. } 

oe Table 6.—Principal producers oe 

- - . Commodity and company Address... Type of activity County / 

Clays: Se —— , 
. The Michael Kane Brick Co _______ 654 Newfield St. Pit and mill ____ Middlesex. 
mee = Middletown, CT 06457 

“ K-F Brick Co________________ Box 375. Mine and mill _ __ Hartford. 
CO East Windsor Hill, CT 06028 

Feldspar: . - ; 
The Feldspar Corp. 7____§_ = _____ Box 99 | Mines and plant _ _ Middlesex. . 

Spruce Pine, NC 28777 : 
Sand and gravel: ~ a 

Construction: | - — 
-Dan Beard Inc _»___.___..___  Box71, Mary St. Pit and plant____ New Haven. 

Shelton, CT 06484 
_ Connecticut Sand & Stone Corp__ . 7 West Main St. Pit and plants ___ Hartford and 

. Plainville, CT 06062 .. Litchfield. 
: D.B.DuInc Box 62, Sandcut Rd. - Pit and plant____ Fairfield. — 

CO ; Brookfield, CT 06805 
_Roncari Industries Inc.3______ = =: 1776 South Main St. ~__-do_______ Hartford. 

. : East Granby, CT 06026 . 
Tilcon Inc.? ~~~. ~~ Box 67, 909 Foxen Rd. Pits and plants___ Do. 

North Branford, CT 06471 - ‘ 
Industrial: . 

Ottawa Silica Co:, Connecticut Div Box 577 Pit and plant__ __ New London. 
Ottawa, IL 61350 

Stone: . 
Crushed and broken: 

Edward BalfCo____§________ Box 11190 Quarry _______ Hartford. 
Newington, CT 06111 

O&G Industries Inc _________ 23 Casson Ave. Quarries ______ ‘Litchfield and 
Torrington, CT 06790 New Haven. 

York Hill Trap Rock Quarry Co _ - Westfield Rd. Quarry _______ New Haven. 
Meriden, CT 06450 

Dimension: 
Box Mountain Quarries Inc ____ 1111 Mott Hill Rd. ~___do_______ Tolland. 

South Glastonbury, 
: CT 06073 . 

Castellucci & Sons Inc________ West River St. __~_do_-_____ New Haven. 
Providence, RI 02904 

Wayne C. Williams General RFD 1, Conklin Rd. ~~_.do_______ Tolland. . Construction Inc. Stafford Springs, CT 06076 . 
_ Ye OoOow 

1 Also crude mica. 
2Also industrial sand. 
3 Also traprock.



~The Mineral Industry of 

This chapter has been prepared under a Memorandum of Understanding. between the mo 

_ Bureau of Mines, U.S. Department of the Interior, and the Delaware Geological Survey | 

_ for collecting information on all nonfuel minerals. | BO : 

| Oo By William A. Bonin’ | BS 

In May 1984, greensand joined construc- as a nondiscretionary byproduct at a petro- 

tion sand and gravel and magnesium com- eum refinery, which also produced sulfuric 

pounds as the only mineral commodities acid and petroleum coke. Chrome ore, gyp- 

_ produced in Delaware. The value of magne- sum, ilmenite, magnesium oxide, and man- , 

sium compounds, which are extracted from ganese ore were shipped into the State for - | 

seawater, is excluded from the State’s total — processing into higher value-added’ prod- | | 

_. to prevent disclosure of company propri- ucts. Slag was processed at the State’s only 

__ etary data. Elemental sulfur was recovered steel mill. oe ~ | | 

| Table 1.—Nonfuel mineral production in Delaware a . | 

} } oo 1983 1984 | | 

- Mineral | OOOO Ta 

: | ~ — _ Quantity (thocsands) Quantity (thocsands) | 

Greensand ____________-__--- thousand short tons_ — __ a : 1 oo $18 | 

‘Sand and gravel (construction) ----------------do.---___°1,400_°$3,200_ 1,008 2,798 

Total?__________________---------------- XX 3,200. XX 2,818 

€Rstimated. XX Notapplicable. : 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

2Partial total; excludes the valiie of magnesium compounds, which must be concealed to avoid disclosing company 

proprietary data. 
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: Table 2.—Indicators of Delaware business activity | . 
: | : as " 1982 1988 1984 = | 

Employment and labor force, annual average: os . : Population~_____* 2 3 2 thousands_ _ 600 - 606 — 613 Total civilian labor force =.= == go tC 298 296 308 - Unemployment______________ gg TT — 25 . 24 19 

Employment (nonagricultural): : co , _ Mining total’ mo edo l 1 ~ Manufacturing total —=--—~------------ do + .67.9 * 68.2 70.5 - : Primary metal industries _.__._____________ do... 1.9 17 1.8 _ Stone, clay, glass products! _._____-__________ do ___ 8 8 . NA Chemicals and allied products__._..____________ do... 31.8 | 30.8 31.7 Petroleum and coal products’__________________do-___ 1 = = 12 NA . . Construction_ 2 ag i 15.4 16.1 16.9 : Transportation and public utilities Woo e eeeedo le “119 - 12.1 . ce Wholesale and retail trade —---------- doi — 66.5 58.3, 62.6 . . Finance, insurance, realestate___.___.___________. do... 13.9 © 15.5 174 7 Services__—-___________~_____- 2 itll de 49.9 52.6 - 57.7 . Government and government enterprises —--~~L~~~~___do____ 43.8 - 43.4 43.4 © 
a Total 2 edo. 259.2 266.1 - 2280.6 Personal income: * oe oe 
A millions_ _ $7,084 $7,538 $8,383 OO 7 Per capita -__ =. $11,810 $12,422 $13,685 _ > Hours and earnings: » So _— a ; Total average weekly hours, production workers.______________ | — 89.25 40.6 — ALQ _ ‘Total average hourly earnings, production workers _______________ ~ $8.64 $9.19 $9.30 Earnings by industry: ~~ | oe a . _ Farm income =~ millions _ $108 $188 $183 | Nonfarm —___- ee do $5,435 $5,837 ~ $6,335 . Mining total — — ————---2-~______ doo . $5 $5 $5 - Manufacturing total -____ = 5) gg $2,117 $2,263 $2,461. _.: , Primary metal industries ~-~~--~~---------- ~~ doen WwW WwW . WwW a Stone, clay, glass products_______________ do... $15 $18 "$21 _— ~* 3. Chemieais arid allied products. 2-2 2 doe: $1,258 $1,295 $1,386 - a Sof, _ Petroleum and coal products __________________do____ $60 3.2. $65 $70 Construction” 8 gg $352 - $366 $380 © :. Transportation and public utilities - 3 -e_L___do_ $303 $328 $345 | : Wholesale and retail trade —~-- Ld $713 $744 $814 Finance, insurance, realestate.._________________do.___ $257 $314 $368 Services___.____________ gg $864 $952 $1,041 — Government and government enterprises _____________do____ $812 $851 $903 Construction activity: - —_ ° - Number of private and public residential units authorized._________ 2,968 3,648 4,363 Value of nonresidential construction. ________________ millions_ _ $140.7 $136.6 $227.6 - Value of State road contract awards ~— eee L___dol $68.8 $64.9 $60.0 Shipments of portland and masonry cement to and within the State So : ae Ce thousand short tons__ 161 154, 175 Nonfuel mineral production value: 

. _ Total crude mineral value —---- +--+ millions. —: $3.2 $3.2 '- $2.8 - Value per capita ~ + ------ 5 - ee $5 $5 $5 
: ° * . . . s 

: 
NANot available. W Withheld to avoid disclosing company proprietary data. 1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. *Data do not add to total shown because of independent rounding. - 

. Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and US. Bureau of Mines. mS -
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Figure 1.—Principal mineral producing localities in Delaware.
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Trends and Developments.—The State’s to 2.8 million short tons; and container 
construction industry continued to rely tonnage increased 45% to 257,000 tons. The 
heavily on shipments of construction aggre- overall value of commodities increased by 
gates from neighboring Maryland and an impressive 17% to $640 million. Also 
southeastern Pennsylvania as evidenced by during FY 1984, nearly one-half of the 
the significant decrease in production of port’s acreage was designated as a Foreign | 
construction sand and gravel despite the Trade Zone. Such designation, when acti-— 
increased construction activity in 1984. Al- vated by importers, can provide economic 

| so, Delaware joined New Jersey as the only - advantages by way of financial relief on 
| domestic producers of greensand. This ma- export-import duties. a, oo 

~ terial is an unconsolidated sediment of the Legislation and Government  Pro- 
coastal plain that is rich in glauconite, a grams.—The Delaware Geological Survey 
hydrous iron-potassium silicate. It is used (DGS) continued programs in offshore oil 
principally as a filter medium for the re- and gas potential, geologic mapping; ground ~ 
moval of iron and manganese from drinking water availability and quality, cartographic 
water supply systems. Delaware’s produc- information, landfills, and geologic hazards. 
tion was shipped to Pennsylvania, where it Funds were provided by the U.S. Depart- 
was processed for marketing as a slow ment of the Interior’s Minerals Manage- 
release potash fertilizer and soil condi- ment Service in a cooperative agreement 
tioner. | | with the Association of American State |. 

Nonfuel minerals and materials received Geologists for the studies by the DGS that 
at the Port of Wilmington in fiscal year (FY) will focus on geologic framework of oil and _ 
1984 (ending June 30) included alumina, gas potential offshore Delaware Bay. Eco- 
chrome ore, dolomite, gypsum, manganese, nomic geology projects of the DGS during © 
magnesium oxides, perlite, salt, sulfur, alu- 1984 included investigations on uses of glau- | 
minum, iron and steel, and lead. Imports of conite and advisement on State and county 
crude gypsum, the highest tonnage dry bulk “mining laws.” : 
commodity received in FY 1984, were New or expanded programs of the DGSin 

. 308,456 short tons, a 44% increase over FY 1984 included initiation of a geologic at- 
1983 shipments. Iron and steel imports in las series to provide all available earth 
FY 1984 totaled 204,721 short tons, a 58% _ sciences-related data for each quadrangle in 
increase over that of FY 1983. The only dry the State, funding of two new seismic sta- 
bulk commodity to be exported during the tions in the Wilmington area to monitor 
year was petroleum coke at 205,782 short earthquakes, and expansion of the carto- 
tons, down 34% from that of FY 1983. graphic information program. During FY 

In comparison with last year’s figures, 1984, the DGS drilled 52 test holes, which 
the port performed exceptionally well dur- provided 1,100 feet of penetration for new 
ing FY 1984. Total revenues increased 8% geologic information. 
to $9.2 million; total tonnage increased 29% | | 

REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS 10% of the product is sold in bulk to the 
local farming communities, which prefer 

| Greensand.—In May, Contractors Sand & natural-organic fertilizers. Prior to Dela- 
Gravel Co. Inc. began producing green- , ; . 

. ware’s entry into greensand production, 
sand from the floor of its Mount Pleasant I d Co. in Cl NJ. had been th 
sand and gravel pit 4 miles north of the le ersan In Clayto od ne m tae 
Middletown-Odessa area. Through Decem- °° recent domestic Producer. . 
ber, Zook & Ranck Inc. trucked 1,424 short Gypsum  —_(Calcined).—Georgia-Pacific 
tons of the glauconite sand at $13.00 per ton Corp. s (G-P) Gypsum Div. at Wilmington 
f.0.b. to its processing facility in Gap, PA, calcined imported Nova Scotian crude gyp- 
about 50 miles north of the Delaware pit. Sum and manufactured wallboard and 
Processing included drying and screening. “gypcrete,’ a floor underlayment material. 
The slow release potash fertilizer and soil The plant, which operated 168 hours weekly 
conditioner is sold in 5-, 40-, and 50-pound throughout 1983, continued at full capacity 

packages for organic gardening and home’ throughout 1984 to meet the increased de- 
use and marketed throughout the United mand in residential and commercial build- 
States, including Hawaii and Alaska, under ing construction. Value of production in- 
the trade name “Jersey Greensand.” About creased 15% with a 7% increase in output



an THE MINERAL INDUSTRY OF DELAWARE 145 

over that of 1983. The corporation operated. the face brick industry for coloring pur- 

seven wallboard plants east of the Rocky poses; the balance was sold for animal feeds 

Mountains and accounted for 13% of the and fertilizers. Also, imported chrome ore 

| total domestic production. | and various grades of magnesium oxides 

The Gypsum Div. of G-P developed and were ground for use in refractory bricks. 

had a patent pending on a new gypsum The company, with headquarters in Norris- 

wallboard product designed for use in the town, PA, operated other grinding facilities 

fast-growing exterior insulation systems in- in Camden, NJ, Rosiclare, IL, and El Paso, 

dustry. The product, Dens-GlassTM, was TX. a | 

scheduled for release in 1985. It will be used Sand and Gravel.—Construction sand 

for exterior sheathing and application and gravel production is surveyed by the 

where moisture is a potential problem. US. Bureau of Mines for even-numbered 

Magnesium Compounds.—Barcroft Co. years only; the 1983 chapter gave estimates. 

produced a variety of pharmaceutical-grade Data for odd-numbered years are based on 

magnesium compounds and aluminum hy- annual company estimates made before 

_droxide from Delaware Bay seawater at its yearend. . 

specialized fine chemical manufacturing fa- Reported sales in 1984 totaled 1 million 

cility in Lewes, near Cape Henlopen at the short tons valued at $2.8 million, f.o.b. plant 

entrance to Delaware Bay. In magnesium or mine; accordingly, production and value 

oxide equivalent, the value of production decreased 28% and 13%, respectively, below 

increased 18% while output increased 13% that of 1983. Delaware along with Alaska 

over that of 1988. | and Hawaii were the only States in which 

- Manganese = Compounds.—American production fell below that of 1982. In 1984, 

Minerals Inc. processed imported manga- production was reported from nine oper- . 

: nese ores at its grinding plant near the ations, which included two with stationary : 

Wilmington Marine Terminal. The plant plants, four with portable plants, two pit- ‘ 

shipped most of its manganese products to run operations, and one dredging operation. : 

Table 3.—Delaware: Construction sand and gravel sold or used in 1984, 

| - by major use category | | 

antity . 

Us - housana — Yalue Value | 
| 

tons) sands) ton 

_ Concrete aggregate ________--_------------------------7-7
-75777 Ww W $5.83 — . 

Plaster and gunite sands ___ ________--~-----------------~------7-7-7 
WwW WwW 5.27 

Road base and coverings ___ _____--------+----------------
---7--- WwW WwW 2.54 

Fill... eee === ----------- Ww W 2.04 

Other 122 D DIL TIIIII IIIT Tai 2222 -----------=------___1,008_ $2,795 28 

Total or average __ ______-----------~------------------7-7777 
1,003 2,795 2.79 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 

Slag—Steel.—International Mill Service Texaco acquired the former Getty Oil Co. 

Co. processed and sold, mainly as road base refinery in July 1984 when the Federal 

material, the steel slag generated by the Trade Commission approved the Texaco 

two electric arc furnaces at the plate millof acquisition of Getty Oil. 
Phoenix Steel Corp. in Claymont. Produc- The production of recovered elemental 

tion and sales increased 7.5% over that of sulfur at U.S. petroleum refineries increas- 

1983. ed to an all-time record high in 1984. About 

Sulfur (Recovered).—Elemental sulfur 82% of the sulfur consumed in the United 
. ; States was converted to sulfuric acid prior 

was recovered as a nondiscretionary by- to 
. end use. 

product of petroleum refining at the Texaco Titanium Dioxide.—E. I. du Pont de Ne- 

Refining & Marketing Co. in Delaware City. ours & Co. Inc. continued to operate one of 

Production and value increased about 4% its four domestic titanium dioxide (TiO:) 

over that of 1983. The refinery, which is pigment plants in Edgemoor. The plant 

specifically designed to refine the less- used the chloride process and utilized il- 

expensive, very high-sulfur crude oil im- menite rather than the higher cost rutile as 

ported from Venezuela and Mexico, also the feedstock. It had an annual pigment 

produced sulfuric acid and petroleum coke. capacity of 100,000 metric tons. The ilmen-
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ite was shipped from the Du Pont oper- by a committee. representing creditors’ in- 
ations at Starke, FL, and Eneabba, Western terests and by the U.S. Bankruptcy Court 
Australia. — was unlikely before mid-1985. | 

Production and consumption of TiO, pig- Reclaimed Metals and Materials—The 
ments rose to a new peak for the second Delaware Reclamation Project, which was 
consecutive year, because of continued eco- managed by the Delaware Solid Waste Au- 
nomic expansion and increased demand _ thority, went into commercial operation in 
from the homebuilding industry. These March. The facility, just north of the Dela- 
white pigments were used primarily in the ware Memorial Bridge at Pigeon. Point, 

| manufacture of paints, paper, and plastics. produced 6,700 short tons of ferrous metal, 
__ Notable were the increased consumption for 1,800 short tons of glass, and 750 short tons | paints and plastics, and the sharp decrease 0f aluminum in 1984 from mixed municipal 

_ in consumption in paper. solid waste generated in New Castle Coun- © | : ' y. 

METALS _ : _ The exemption of aluminum beverage — 
| cans from Delaware’s mandatory container 

. Phoenix Steel, which entered bankruptcy deposit law continued to confirm the un- - 
. in 1988, continued to operate its Claymont matched recyclability of aluminum. In 1984, 

plate mill and its pipe and tube mill in Delaware consumers recycled more than 4.8 
Phoenixville, PA, while searching for new million pounds of used aluminum beverage 
financing. In 1984, while operating under cans. This represented about 126 million’ — 
court protection from its creditors under cans or approximately 60% of all aluminum 
chapter 11 of the Federal Bankruptcy Act, beverage cans shipped statewide. Delaware, 
the company was able to trim its loss from nicknamed “the First State,” was also the _ 
that of 1983 by about $6 million compared first State to have excluded aluminum cans 
with an $18.6 million loss for 1988. The from its deposit law, when in January 1983, 
company, which has $1438 million in liabili- it implemented container deposit legisla- 
ties and only $117 million in assets, has not tion. Unless extended, the exemption was 
posted a profit since 1981 and has accumu- scheduled to expire January 1, 1986. During 
lated operating losses since then of more the year, the Delaware Solid Waste Author- 
than $85 million. _ ity recovered another 28.5 million cans 

In October, Phoenix Steel approved, in bringing the statewide total to about 155 
principle, a plan that would have two pri- million cans, or 73% of statewide ship- 
vate investors purchase the company. Un- ments. Prior to the exemption, the State’s 

_ der the plan, the steel producer would @luminum recyling rate was estimated at . 
emerge in 1985 as a private company owned 10% to 20%. | 
by the partnership with the current man- oo , . 
agement and labor force remaining in place _,, State Mineral Officer, Bureau of Mines, Pittsburgh, 
at the two plants. Final approval of the plan
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| | Table 4.—Principal producers os : 

Commodity and company Address Type of activity County — 

Greensand: oe “ 

Contractors Sand & Gravel Co. Inc —_ ~~ Box 2630 Pit. _~__--- New Castle. on 
Wilmington, DE 19805 ; 

Gypsum (calcined): : . . . 

Georgia-Pacific Corp., Gypsum Div _ —_ Wilmington Marine Terminal Plant __—_—_ Do. 
xX . 

Wilmington, DE 19899 

Magnesium compounds: co . 
American Minerals Inc _____~_-_--- Qne Montgomery Plaza Plant (grinding) Do. 

uite 
Norristown, PA 19401 . 

Barcroft Co ___.____-___--~--- 40 Cape Henlopen Dr. - ~ Plant (pharma- Sussex. . 

Lewes, DE 19958 , ceutical-fine 

- . chemical). 

Sand and gravel (construction): . 

; Contractors Sand & Gravel Co.Inc ___ Box 2630 Pit. ._-____-_ New Castle. 

. “ Wilmington, DE 19805 

; Dover Equipment & MachineCo_____ 113 West 6th St. Dredge _ ~~ —-_ Kent. 

* New Castle, DE 19720 

. Parkway Gravel Inc _____.___---- . 4048 New Casile Ave. Pits ______-_ New Castle. 

oe New Castle, DE 19720 . 

Slag, steel: 
ternational Mill Service Inc __-~~_- Philadelphia Pike . Plant Do. oo 

. . Claymont, DE 19703 . 

Steel: . _ 

- - Phoenix Steel Corp. ___-—~------- 4001 Philadelphis Fike Mill(plate)._. ~~ - Do. 

Claymont, DE 19703 

‘Sulfur (recovered): oe . A 

- Texaco Refining & Marketing Co.1 __._ . Wrangle Hill Rd. ~ Refinery Do. | 

cat Delaware City, DE 19706 (petroleum). _ . a 

. Titanium dioxide: ae 

E. L du Pont de Nemours & Co. Inc.2 __ 1007 Market St. Corporate Do. 

Wilmington, DE 19898 ~ headquarters. - 

Do________-~ ~~ ee Edgemoor, DE 19809_ ____ ~~~ Plant Do. — 

' - (chemical). : 

i 
eee : 

1A1so sulfuric acid and petroleum coke. Texaco acquired Getty Oil Co. in July 1984. 

_ Also zircon and foundry mixes. oo oo
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The Mi 1 Industry of : 

This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Florida Bureau of Geology for | 
collecting information on all nonfuel minerals. - | oe — 

By James R. Boyle? and Charles W. Hendry, Jr.? : | 

The value of nonfuel mineral production and fuller’s earth; and seventh in portland | oe 7 
in 1984 in Florida was $1.5 billion, an in- cement. Staurolite and zircon concentrates | 
crease of $234.5 million over that of 19838. were produced only in Florida. Principal _ 

_ Although this was the second annual con- nonmetals, in order of value, were phos- 
_ secutive increase, value was still below that phate rock, stone, cement, sand and gravel, | 

| of the 1981 record year. Nearly all minerals andclays. | | | : — 
produced in the State had increased outputs Florida remained the predominant pro- 
in 1984, resulting in the State ranking. ducer of phosphate rock and for the 91st | 
fourth nationally in value of nonfuel miner- consecutive year supplied more than any 3 
als produced. Industrial minerals accounted other State. Florida and North Carolina _ 
for substantially all of the value of Florida's supplied 86.3% of the domestic phosphate : : 

_ mineral output. Florida ranked first in the rock output, with Florida supplying most of © 
_ production of peat, phosphate rock, and the exports. | | a, | 

- masonry cement; second in crushed stone | oo . co : 

Table 1.—Nonfuel mineral production in Florida’ _ | LS 

) | ) | 1988 1984 
. Mineral | - Val a Val “ 

oo oa Quantity (¢housands) @antity  (¢nousands) 

Cement: eT | | 
Masonry _________—_—. ~~ thousand short tons__ - 313. . $19,557 383 $24,624 
Portland ______~_______-_~~~~---~~~--do-_ = 3,329 . 164,048 3,564 172,548 

Clays ____________________---_______~-do____ 684 81,566 772 34,048 
Gem stones____ __ __________~~-~_-~--_~_~-----~-- NA 6 NA 6 
Lime___________________~—- thousand short tons__ WwW 13,881 171 9,379 
Peat______- etd 114 1,999 263 5,454 
Sand and gravel: 

Construction. ____ ________-__-_-------do___~_ 14,900 €31,500 21,082 48,494 
Industrial ________________-.__------do____ 329 3,447 1,533 9,815 

Stone (crushed) __...__________-----------do____ 57,282 235,700 68,500 £290,000 
Combined value of magnesium compounds, phosphate rock, 

rare-earth metal concentrate, staurolite, titanium concen- 
trates (ilmenite and rutile), and zircon concentrate _______ XX 774,122 XxX 915,996 

Total______________--_----_---------- XX = 71,275,826 XX 1,510,364 7 

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

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

149
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Table 2.—Value of nonfuel mineral production in Florida, by county’ | | 

(Thousands) 

_., . Minerals produced in 1983 
| _. County 1982 - 1983 oe inorder of value 

Alachua ___.____~=__-~- ; ?) $4,313 .Stone(crushed). . Lt 
cae Bay______~--_-----~~-- Ww ) . . 

Brevard ________----~--~- Ww WwW Clays, stone (crushed), sand and gravel (indus 

Broward. _———__-~---~-~- $3,041 21,353 Stone (crushed). | 
Calhoun ___.-__.------~ 75  &* . 
Charlotte _______.-: ~~ ?) 2,663 Stone (crushed). . 
Citrus ~~ ~~ eee Go) 3,201 Do - , 
Clay _.-------------~- 32,069 W = Titanium, zirconium, rutile, staurolite, clays, 
so peat, monazite. 
‘Collier. - )_--- - . 8,753 Stone (crushed). : 
Dade 2 ~ WwW - ~ 194,563 Cement, stone (crushed). - : 

_ Escambia _.--_+------- 7 W oe W_. Sand and gravel (industrial). . 
Gadsden __.-___~.---~ - WwW . a WwW Clays. : a 

L - Glades_________-i__- Ww WwW Sand and gravel (industrial). 
. Gulf -- ~~~ L_--___-_-_- - W W Magnesium compounds, lime. - 
Hamilton ________~----~ Ww WwW Phosphate rock. . 
Hardee ____ ~~ ~-~-_---_- “W)C UW Do. . ° 

- Hendry _..~.---------- — . 815 Stone (crushed). =. 
Hernando__—~____—_~-__-— Ww. Ww Stone (crushed), cement, lime, clays. 

- Highlands ——--------~- Ww W séPeat. . 
ilisborough __.________— : 81,672 87,060 Phosphate rock, cement, stone (crushed), peat. 

Jackson _-.-.---_.-.-- (?) 1,284 Stone (crushed). 
: . ‘Lake i 2 --__e OW, WwW Peat, clays. . . 

| Lee_.__.~---------- . & 12,324 Stone (crushed). _— 
‘Leon __ ~~ --------- . 267 (3) - RT 

, Levy ~__-~---=1--+--- ) - 4,770 . Stone (crushed). es 
Manatee______ ~~~ Ww ' W Phosphate rock, cement, stone (crushed). 

| Marion ___—~___-~~~---- W 10,017 +‘ Clays, stone (crushed), peat. 
Monroe ___-—2.--u---- (??) 1,242 Stone (crushed). ce 

: Orange _____---__-~-- | 4 _- a | Ts 
Palm Beach. ____ _______ (7) . ~ 1,791 Stone (crushed). 
Pasco... 2 -------~ | @& 2,664 Do. : bo 

Oe ) | a wi... 572,015 Phosphate rock, stone (crushed), sand and: 
a . gravel (industrial), peat. 
Putnam _-__~___~~____-= oo. 5,670. W Clays, sand and gravel (industrial), peat. - 
St. Lucie. 2-2 eee eee a We WwW Stone (crushed). - | 
Sarasota... 393 — WwW Do. 
Sumter ___.__=..-_--_ Ww. W Lime, stone (crushed), peat. 

_ Suwannee___.-~________ sO A. 1,187 Stone (crushed). . o : 
Taylor __§____________~ (?) a Ww Do. Oe . 
Walton ______________ WwW me (°) , : oe : . 

Undistributed*________.__ > 917,511 314,813 . BS 
Sand and gravel (construction) xx ©31,500. 
Stone (crushed).______---~ | ©182,300 XxX 

Total. --_____----__ . 1,222,998 51,275,826 

“Estimated. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not 
_ applicable.. . 

- ENo production of nonfuel mineral commodities was reported for counties not listed. © os 
2Crushed stone was produced; data not available by county. Total State value is shown separately under “Stone.” 

; 3Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).” . . . 

“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
5Data do not add to total shown because of independent rounding.
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Table 3.—Indicators of Florida business activity 
a en tl i 

ee 

. 1982F 1983 1984P 

Employment and labor force, annual average: . 

opulation ___________---_-------------~---~---- thousands__ 10,466 10,742 10,976 

Total civilian labor force_._______________----_-~----------do___~ 4,746 4,932 5,099 

- Unemployment ________----------------------------d0o___- 388 A24 322 

Employment (nonagricultural): 
Mining total? ____________--------__-----~--------~-do__~_- 9.6 9.6 10.2 

Metal mining? _________-_--------------------do___- 3 3 NA 
Nonmetallic minerals except fuels___________-_-__------do__~- 8.3 8.2 8.7 

Oil and gas extraction? ___________---_------~-----do___- 1.2 1.0 NA 

Manufacturing total. _________-__-----------~-------do__~-~ 456.7 464.3 502.3 

Primary metal industries __ _______-__---_-----------do_---~ 4.7 49 5.2 

Stone, clay, and glass products - — — ----~-----~~~-~-~~~-@0--~- 19.5 20.9 24.3 

Chemicals and allied products __.____._.-----_-------do___-_ 26.6 25.9 26.5 

Petroleum and coal products ____ ___.__--_-----------do___- 1.6 1.7 1.8 

Construction ____________________-----------~-~-~-~-~-do_~_- 256.6 268.8 319.4 

Transportation and public utilities _._.§_-_.§___________.-_---do____ 229.9 231.4 242.5 - 

Wholesale and retail trade __ ___.________--__----------do__~~- 998.0 1,037.6 1,114.1 

Finance, insurance, real estate Woo dO 276.6 283.2 298.7 

Services _______________-_____-_-~-----------~----do__ ~~ 902.0 971.4 1,068.4 

Government and government enterprises __ ___-_.-__--~----do__~_~- 632.5 639.3 652.6 

Total. .______________~___ ~~~ ------do___ 3,761.9 3,905.6 4,208.2 

Personal income: 
Total ___-______-~_-/ eee millions... $114,784 $125,195 $140,082 

Per capita. _______--___---~--+--------------------------- $10,962 $11,655 $12,763 

Hours and earnings: 
Total average weekly hours, production workers ———.——--~-----~------- 39.9 40.7 41.2 

Mining (nonmetallic minerals) ____—-.-~---—---------------- 44.8 46.0 48.0 

Total average hourly earnings, production workers___———-—------------- $7.02 $7.33 $7.62 

. Mining (nonmetallic minerals) oo ee eee $7.66 $8.12. $8.30 - . 

Earnings by industry: 
Farm income_____________--__-_-_-------~----~-~ ~~ millions_ ~_ $1,363 $1,415 $1,527 

Nonfarm _______2_-____---__----~-~------------+--~--do__~-+ $68,146 $75,558 $84,877 

Mining total. __ -.______-_-_-------------~---------do_-~- $254 $254 $285 

Metal mining ____________-_-------------------do_~~- $6 $7 $12 

Nonmetallic minerals except fuels. _______-__-_-_-_-------do___- $180 . $192 $216 

Oil and gas extraction ___ ______-__---~--+--------do___~- _ $68 $55 $56 

Manufacturing total. .____.______--------------------do-___. $9,279 $10,046 $11,448 

Primary metal industries _______-__._--_---~-------do__-~ © $109 $124 $140 

Stone, clay, and glass products - ~~ - ~~~ -------~~~---~~-@0- ~~~ $409 $465 $555 

Chemicals and allied products ____.___--_-------~----do___- $656 $686 $760 

Petroleum and coal products _________~--------------do___- $45 $49 $57 

Construction __________-___-_-_--_~___—~----------~-do__~- $5,271 $5,687 $6,810 

Transportation and public utilities $$... ___________-___~-do___-— $6,119 $6,689 $7,157 

Wholesale and retail trade__§___§____________----------do___~- $13,634 $14,943 $16,676 

Finance, insurance, real estate __________----------~---~-do__~-_ $4,665 $5,604 $6,286 

Services _________________-__~____ ~~~ - doe $16,176 $18,480 $21,237 

Government and government enterprises ______ _____-_----—--do__~~ $12,109 $18,159 $14,212 

Construction activity: 
Number of private and public residential units authorized ~_———~~~-—_---- 103,818 189,440 202,933 

Value of nonresidential construction ____.______----_--~---~—-~—- millions. — $3,257.7 $4,109.0  $4,994.8 

Value of State road contract awards__________-~--_~------~--do__~-~ $391.0 $340.0 $583.3 

Shipments of portland and masonry cement to and within the State 
thousand short tons__ 4,398 5,262 6,733 

Nonfuel mineral production value: 
Total crude mineral value_____._____________---~~--~-~- millions__ $1,223.0 $1,275.88  $1,510.4 

Value per capita. ___________-_---_-~----------------------- $117 $119 $138 
nN eS 

PPreliminary. "Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add owing to the inclusion of data from other 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 

U.S. Bureau of Mines.
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Figure 1.—Total value of nonfuel mineral production in Florida. |
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Figure 2.—Principal mineral producing localities in Florida. | 

| Trends and Developments.—Florida’s rock was shipped out of the Port of Tampa, | 
economy continued the strong growth that which handled nearly 48 million metric 
started at the end of the 1983 recession. tons of cargo in -the fiscal year ending 
State and local government spending to September 30, 1984. Exports included bulk 
improve public facilities increased threefold phosphate rock (9,953,485 tons), bulk phos- 
in 1984 over that of 1988; surplus funds in phate chemicals (4,933,483 tons), phosphoric 
the State treasury should stimulate more acid (582,906 tons), and silica sand (21,959 

public works, thereby positively affecting tons). The Florida Phosphate Council repor- 
nonmetal mineral output. One notable ex- ted that 61.5% of all cargo moved through | 
ception to the rapid growth was the phos- the Port of Tampa was phosphate and 
phate mining industry, hampered by re- phosphate-related material. The port also 
duced demand. In 1984, however, demand handled imports of aragonite (651,978 tons), 
increased along with exports. Alexander down slightly from those of 1983. Aragonite 
Grant and Co., Chicago, for the second was imported from The Bahamas for use in 
consecutive year ranked Florida first inthe the manufacture of cement. Other imports 
Nation for business climate, stimulating included cement (1,468,828 tons) from Mexi- 
both new and expanded industrial growth.» co, Spain, and Venezuela; cement clinker 

The major portion of exported phosphate (392,609 tons); gypsum (555,021 tons); potash
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(170,993 tons); liquid sulfur (631,228 tons); Legislation and Government. Pro- 
and about 300,000 tons of steel products. grams.—The Florida Legislature passed a 
The port handled an additional 3,491,000 Wetlands Protection Act expanding the ju- 

| tons of liquid sulfur and 3,540,000 tons of risdiction of the Department. of Environ- 

coal from domestic sources. Additionally, mental Regulation (DER) and allowing DER 
imports of cement through Miami totaled to consider impacts of development on fish | 
798,374 tons from Mexico, Spain, and Ven- and wildlife habitat. All peat mining activi- 
ezuela. The Tampa Port Authority pur- ties for the agricultural use of peat were 
chased property at Port Sutton on Hillsbor- exempt. In addition, the expanded dredge 
ough Bay for $10.6 million. The property nd fill jurisdiction did not apply to any —|/ 
will be used for port expansion, particularly sand,. limerock, or limestone activity cur- 
of bulk cargo. operations. Several privately rently operating in compliance with DER 
owned parcels at Port Sutton were not rules. Such activities shall continue under 
included. oe the jurisdiction of existing regulations for.a 

Phosphate rock production picked up period of 10 years from October 1, 1984, 
early in the year as nearly all companies provided the activity is continuous and 
operated at higher levels of output; by late carried out. on land contiguous to mining 
1984, several companies reduced output, operations in existence on or before October 
citing low prices and/or low demand. Devel- 1, 1984. The five water management dis- 
opment continued at several operations tricts in the State were required to have 

: even as mines closed, some permanently. rules in place by October 1. The Southwest 
The industry’s anticipation of increased Florida Water Management District, aftera : 
spring demand caused several mines and legal challenge from phosphate producers, _ 
plants to be scheduled for startup early in agreed to defer rules for phosphate mining 
1985. oo for 1 year until specific rules could be | 
The concept of cogeneration caused sever- adopted. © 7 oo 

al companies to construct units and sell — Legislation was also passed authorizing 
| excess electricity generated to public power extension of the nonmandatory land recla- 

companies. Mineral operations involved mation program until 1995. Reclamation 
were Conserve Inc.’s 13-megawatt unit, Ag- costs would be capped, and limitations 
rico Chemical Co.’s 7.5-megawatt unit, Gar- would be placed on use of funds from the 

dinier Inc.’s 11-megawatt unit, and Interna- voluntary old lands program. The severance 
tional Minerals & Chemical Corp.’s (IMC) tax on phosphate rock, due to expire in — 

. 32-megawatt unit. Under construction were 1987, was extended through 1995. Late in 

| W. R. Grace & Co.’s 38-megawatt unit, the year, the Governor requested that the 
IMC’s new 32-megawatt unit, and Florida Department of Natural Resources (DNR) | 
Crushed Stone Co.’s 125-megawatt unit. . draft a phosphate mining law to be pre- 

Total oil and gas production in Florida sented to the 1985 legislature. — Oo 
declined for the sixth consecutive year. Oil § In a special session late in the year, the 
production dropped from 19.5 million bar- legislature passed and the Governor signed 
rels in 1983 to 14.5 million barrels in 1984; a bill to end the unitary tax passed in 1983. 
gas production dropped from 23.5 billion Adverse reactions by corporations prompt- 
cubic feet in 1983 to 18.9 billion cubic feet in ed the change. To make the bill “revenue 
1984. Of the 280 wells in the south Florida neutral,” the State’s general corporate tax 
and northwest Florida fields, 144 were pro- was increased from 5% to 5.5%. 

ducing, 53 were injection, 81 were shut-in, During the year, DNR had two outstand- 
and 2 were temporarily abandoned. ing nonfuel mineral leases on State lands. 
Employment.—At yearend, Florida’s un- Vulcan Materials Co. was mining limerock 

employment rate was 5.9%, compared with in Dade County, and Radcliff Materials Co. 
7.4% at yearend 1983. The growth was was dredging sand and gravel in the Chatta- 
strong in the construction sector, a major hoochee River. Vulcan paid the State a 
user of nonmetallic minerals. Employment minimum of $40,000 per year, or 7 cents per 

in construction grew five times faster than short ton; Radcliff paid a $2,000 bonus plus 
that experienced during 1983. The State’s a royalty of 30 cents per cubic yard. 
growth benefited from the basic stability of The Florida Bureau of Geology continued 
the economy. Late in the year, only the _ its geologic investigations in the State. Proj- 
transportation-public utilities sector show- ects under way included geology of the Pre- 
ed a decline in number of jobs compared Punta Gorda Beds in south Florida; geology 
with that of 1983; all other sectors showed of the Cretaceous brown dolomite in south 
increases. Florida; geologic parameters to pertinent
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waste disposal in Florida; summary of the Billie Bay, and Mud Swamp New River. 
economic minerals in Florida; geology of The U.S. Geological Survey (USGS) con- 
Madison County; studies of Florida karst, ducted mineral, energy, geochemical, and 
lithostratigraphy, and stratigraphy; andan marine geology studies in and offshore Flor- 
overview of peat in the State. Publications ida. Resource studies were conducted on oil 
during the year included “Oil Potential of and gas, peat, titanium, heavy minerals, 

the Lower Cretaceous Sunniland Formation and phosphate. Other studies in cooperation 
in South Florida,” “Biostratigraphy of Se- with the U.S. Bureau of Mines involved 
lected Cores of the Hawthorn Formationin several Roadless Area Review and Evalua- 
Northeast and North Central Florida,’ tion (RARE ID areas. USGS published Pro- 
“Long-Term Streamflow Stations in Flori- fessional Paper 1300, “Wilderness Mineral 
da, 1980,” “Projected Public Water Supplies Potential.’”’ Included in the report prepared 
in Florida Through 2020,” and “Wetlandsin in cooperation with the U.S. Bureau of 
Florida.” , Mines were five areas in the State: Bradwell 

The Florida Institute of Phosphate Re- Bay Wilderness and Sopchoppy River Wil- 
| search continued its funding of research derness, Clear Lake Roadless Area, Farles 

activities with respect to mining and proc- Prairie and Buck Lake Roadless Areas, 
essing phosphate rock and reclamation of Natural Area Roadless Area, and Savannah 
disturbed lands. The Institute’s funding of Roadless Area. 
about $5 million was directed toward chemi- Since 1972, the U.S. Bureau of Mines 
cal processing, beneficiation, reclamation, Tuscaloosa Research Center has been 
mining, and environmental studies, both in- involved with various projects related to 
house and sponsored research. The studies dewatering phosphate waste slimes, upgrad- 
involved utilization of phosphogypsum, re- ing marginal ores, and developing means to — 
duction of slime pond areas, wetland and improve the postmining environment. In- 
innovative reclamation, mining concepts, house Bureau project activity during 1984 
and radiation effects. The Institute has included research on beneficiation of dolo- 
designated the high-volume use of phos- mitic phosphate ores, dewatering of waste 
phogypsum as a top priority for research. phosphate clay slime by flocculation utiliz- 
Phosphogypsum is a byproduct of the pro-_ ing a field test unit, recovery of phosphate 
duction of phosphate fertilizers. from dewatered slimes, recovery of sulfur 

_ The Florida Department of Revenue re- from phosphogypsum wastes, and proced- 
ported receipts of severance taxes during ures for establishment of wetland ecosys- 
fiscal year 1984 of $86.8 million. Most of the tems after mining. | 
receipts were from phosphate rock, with Bureau publications issued during the 
about $200,000 from heavy minerals. The year pertaining to the mineral industry of 
severance tax in 1984 for phosphate rock Florida included Bulletin 676, “Convention- 
was $2.17 per metric ton with an adjust- al Versus Developing Processes of Phos- 
ment each calendar year based on the phatic Clay Disposal: A Technical Evalua- 
producers’ price index. | tion.” Reports of Investigations (RI) is- 

The Federal Government enacted legisla- sued included RI 8895, “Rheology of Ion- 
tion protecting the Osceola National Forest Exchanged Montmorillonite Clays,” and RI 
from phosphate mining unless and untilan 8903, “Continuous Beneficiation of Dolomi- 
overriding national need develops. Also des- tic Phosphate Ores.” Information Circulars 
ignated for wilderness protection were Big (IC) issued included IC 8980, “A Review of 
Gum Swamp, Juniper Prairies Wilderness, Phosphatic Clay Dewatering Research,” 
Little Lake George Wilderness, Bradwell and IC 8989, “Phosphate Rock Availability- 
Bay Wilderness, Alexander Springs and World.” 

REVIEW BY NONFUEL MINERAL COMMODITIES : 

NONMETALS creased construction activity impacted fa- 
. vorably on the cement industry, with both 

Cement.—Shipments of portland and ma- masonry and portland cement output at 
sonry cement increased over those of 1983. their highest levels in 15 years. Four compa- 
Cement was the third leading commodity in nies produced portland cement at five 

value in the State. Production of masonry plants; masonry cement was also produced 

cement ranked first nationally, while that at five plants. Daily clinker capacity of the 
of portland cement ranked seventh. In- five plants was 10,500 short tons. A fifth
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company operated a grinding plant to completed by mid-1986. : | 
_ produce portland cement from imported Lonestar Florida Pennsuco Inc. sold its 

clinker. Most: of the output of both cement aggregate; ready-mixed concrete, and con- 
types was used within the State; Florida crete block plants in Florida to Tarmac PLC 
was anet importer of cement with about 2.8 of England for approximately $80 million. 
million tons imported, primarily from Mexi- The plants involved are along the east coast 
co, Spain, and Venezuela. In addition, near- of Florida and in the Florida Keys. Lonestar 
ly 400,000 tons of clinker was imported retained its interest in the Pennsuco ce- 

through the Tampa facilities. The trend is ment plant and Stresscon prestressed con- 
toward more imported cement and is ex- crete manufacturing operation. The four. 

pected to continue as long as the dollar quarries purchased have a combined output 
remains strong in foreign markets. Port- of about 6.5 million tons. Lonestar acquired 
land cement shipments, mainly in bulk certain assets of Charley Toppino and Sons 
form, were made by truck and rail. Princi- Inc. The operations included four ready- 

pal consumers were ready-mixed concrete Mixed concrete plants, a block manufactur- 
contractors, building materials dealers, and octe taetity , and three construction aggre- 
concrete products manufacturers, with the 8@lt© operations. — a 
remainder used by other contractors and National Portland Cement Co., which 
government agencies. _ - ground imported clinker, increased capacity 

~ Raw materials from within the State used 4 its Port Manatee facility to 700,000 tons 
to manufacture cement included limestone, Per year. Cement clinker was imported 
clays, sand, and staurolite. Oolitic arago- ™ainly from Spain and France. Eastern 
nite imported from The Bahamas was used, Portland Cement Corp., a cement importer, 
along with gypsum, clinker, fly ash, and was constructing a 40,000-ton-capacity ter- 

iron ore, most of which was from out-of- minal at Port Manatee. Completion was 
Statesources. } ) scheduled for early 1985. a | 

Ten rotary kilns were operated at the five cone eae 5 ned ne ae : 

pl ants—eight ve E wet PTOCeSS and two Total clay production increased nearly 
were dry process. Energy requirements in 90,000 short tons, while value increased 
the manufacture of cement included 446 nearly $2.5 million. Common clay output 

million kilowatt hours of electrical enersy> and value increased over those of 1983. 
along with natural gas, fuel oil, and coal. Common clay was produced by three compa- 
Florida Crushed Stone started construc- Jios at three pits in Clay, Hernando, and 

tion of its 600,000-ton-per-year cement plant Lake Counties in the northern part of the 
at Brooksville. The facility, estimated to State. The clay was used in the manufac- 

cost over $100 million, would be capable of tyre of cement and lightweight aggregate. 

producing 350,000 tons of lime per year and Florida ranked second nationally in out- 
will include a 125-megawatt cogeneration put of fuller’s earth with production and 

powerplant. The clinker grinding section, value increasing over those of 1983. Fuller’s _ 
along with storage silos, was scheduled for earth was mined by four producers at four 
completion early in 1986, with the remain- pits in Brevard, Gadsden, and Marion Coun- 

der of the cement plant and the power and ties) Main end uses were for pet waste 
lime plants scheduled for completion late in agbsorbents and oil and grease absorbents, 

1986. The lime plant would consist of a andin fertilizers, pesticides, and saltwater 

fluid-bed calciner and two cooling fluid beds drilling muds. Material mined was a mont- 
incorporated within the boiler. morillonite-attapulgite product with end 

General Portland Inc. closed its 610,000- products shipped nationwide. Floridin Co., 

ton-per-year plant in Miami and planned to Quincy, began modernizing its facility in 
import cement from Mexico through the 1984. Improvements centered on material 
West Palm Beach terminal. The facility will handling facilities and process controls; 

be maintained in order to resume produc- completion was scheduled for early in 1985. 
tion if required. General signed an agree- Kaolin was produced by one company in 
ment with Eagle Cement Corp. for cement Putnam County with output increasing over 
to be manufactured by Cementos Anahuac that of 1983. Florida kaolin was used in 
in Tamuin, Mexico. General also shut down jiggering and extrusion processes where a 
its kiln at Tampa and planned to grind high degree of workability was required. It 
imported clinker from Mexico. The compa- has excellent suspending power and was 
ny planned to increase storage capacity, widely used in glazes. Principal uses were 
with construction to begin in 1985 and be electrical porcelain, whiteware, and wall
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tile, with major markets in the Southeast. Directory of Florida Industries also listed — 
Byproduct industrial sand was recovered Jones Chemicals Inc., Fort Lauderdale, as | 
for glass and other industrial uses. having anhydrous ammonia in its product 

Fluorspar.—Fluorine in the form of fluo- _ line. oe 
silicic acid was recovered as a byproduct of Peat.—Florida ranked first nationally in 
wet-process phosphoric acid manufacture. peat sales in 1984. Reported production 
Six companies operated facilities {fn the increased substantially over that of 1983. | 

State. Fluosilicic acid was used to produce Fourteen companies reported production of | 
cryolite, aluminum fluoride, and sodium reed-sedge and humus peat from nine coun- 

-silicofluoride, and in water fluoridation. ties. Most of the peat, shipped in bulk, was 
Gypsum.—Imported gypsum was calcined used for potting soils and nurseries. The 

at three plants in Florida, two in Duval Florida Bureau of Geology in a recent study — - 
County and one in Hillsborough County. identified 22 companies with peat oper- 
United States Gypsum Co., Jim Walter tions in 12 counties. | | 
Corp., and National Gypsum Co. calcined Perlite (Expanded).—Four companies 
gypsum in kettles, a rotary kiln, and a produced expanded perlite from crude ore 

holoflite unit, respectively, prior to manu- *ipped into the State. Production decreas- | 
facture of wallboard; Florida ranked fourth €4 to 20,500 short tons, while value decreas- 
nationally in manufacture of wallboard. © to $3.5 million. Perlite was expanded at . 
U.S. Gypsum’s plant ranked first nationally plants in Broward, Duval, Escambia, and 
in output, while National Gypsum’s plant | Indian River Counties, and was used : for 
ranked fifth. Production and value increas- CStruction aggregate, horticultural pur- 
ed over those of 1983. Principal marketing Poses, insulation, and nite Grefco Inc., a | 
area for Florida’s gypsum wallboard is major producer of per ite: and diatomite, . 
southern Georgia and Florida. Byproduct purchased Chemrock Corp.'s expanded per- 

ey lite operation at Jacksonville. The purchase 
gypsum was recovered by Occidental Chem- pe . P a 
ical Co. at its plant near White Springs; would permit Grefco to market expanded 
output and value increased over those of pede perlite ore in addition to supplyin 8 
1983. Standard Gypsum Co. imported gyp- . - 
sum through its facilities in Tampa. try corkinusd te’ bo the pineal mineral | | 

we ea tc in erat me industry in the. State, as Florida ranked | 
oth decreasing from that of 1983. Quick- first in the Nation in output of phosphate lime was produced by Basic Magnes ia Inc rock. Production of marketable ‘phosphate 

te =" * rock in 1984 increased 16% in output and 
Gulf County; Chemical Lime Inc., Hernando nearly 19% in value over that of 1983. 

tor County. oe ae & Stone oe Fe Output picked up gradually late in 1983 and 

hydrated lime. Total lime output decreased cont nue’ ap douleted inventories in anther 
from that of 1983, along with a decrease in pation of increased demand. Late in the 

Urey values. F <r markets consumed od in year, several companies reduced output or 
1 y more lume than was produced 1n closed mines, citing low prices and/or re- | 

the State, with out-of-State producers sup- duced demand; cones companies reportedly 

plying the balance. Lime was used in water gold fertilizer at below cost. Of the 12 
purification, magnesia recovery from S€a- companies mining phosphate rock, 8 re- 
water, and paper and pulp manufacturing. duced stockpile levels by yearend. Even as 
Magnesium Compounds.—Florida rank- the industry picked up early in 1984, em- 

ed second in the Nation in the recovery ployment was only 11,500 compared with 
of magnesium compounds from seawater. 14,600 in 1981. The gradual decline since 
Basie. Magnesia, Gulf vounty, produced 1981 has caused several companies to indi- 
caustic-calcined magnesia and refractory- cate their operations were for sale, while 
grade magnesia from seawater. Shipments others were expanding capacity. Indications 
and value each decreased 35% from that of at yearend were mixed as new and shut- 

, indicating a stabilization in unit down mines announced opening early in 
prices. Capacity of the Port St. Joe facility 1985, while several plants closed. The 
was 100,000 short tons of MgO equivalent. strength of the dollar and the financial 

Nitrogen.—Air Products & Chemicals problems of farmers could have a continued 
Inc. produced anhydrous ammonia at its dampening effect on production. Additional- 
plant in Pace Junction; the plant had a_ ly, the Florida Phosphate Council reported 
capacity of 100,000 short tons per year. The that under present regulations a company
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could spend $10 million and up to 10 years subsidiary that has a joint venture with 
| to obtain the necessary permits to open a Estech Inc. and an agreement with IMC, 

| mine. | : 7 reported that it received nearly 1 million 
According to the Florida Phosphate Coun- _ tons of rock in 1984. Zen-Noh also estimated 

cil, 1984 production was 37.9 million metric that an additional 400,000 tons was im- 
tons, a 13.5% increase over output reported ported by other Japanese companies. 

: by the Council in 1988. Output of major Agrico operated the Fort Green, Payne 
| finished products was mixed as shown in Creek, and Saddle Creek Mines during the 

the following parenthetical figures: phos- year. The Payne Creek Mine was reopened 
phoric acid (-13.7%), triple superphos- early in the year, and all mines operated at 
phate (+0.2%), diammonium phosphate various levels of capacity during 1984. Agri- 
(+61.8%), monoammonium phosphate _ co continued efforts to import prilled sulfur 
(+63.7%), and animal feed supplements from Canada to replace liquid sulfur now 
(-15.9%). Employment increased from being used to produce sulfuric acid. Agrico’s 
11,540 in 1983 to 12,500 in 1984. The Council application called for 600,000 tons of prilled 
reported that the industry paid $137 million sulfur per year, which would save $6.4 

| in State and county taxes, compared with million in raw material costs. Although an 
$110 million in 1983. Severance tax increas- emission permit was granted by DER, regu- 

: ed from $2.10 per ton in 1983 to $2.17:per lations had yet to be developed, and a 
| ton in 1984. Expansion and construction decision to permit shipments through the 

costs totaled $150 million in 1984. The Tampa terminal was not expected until 
Council also reported that one-third of Flor- 1985. Agrico concluded its second set of drill 

: ida’s. phosphate rock was exported along hole tests in St. Johns County to determine 
- | with phosphate fertilizer products. Major the feasibility of borehole mining of deep 

| customers were Japan, Canada, and the phosphate. If feasible and permits are ob- 
Republic of Korea. . tained; the next phase would be full-scale 

Land-pebble phosphate was produced at production. Agrico indicated full-scale pro- 
21 mines by 12 companies in Hamilton, duction would be achieved in about 10 

Hardee, Hillsborough, Manatee, and Polk years. Preliminary testing was done in coop- 
- Counties. Of the 12 companies with mining eration with the U.S. Bureau of Mines. 
operations, 9 increased production in 1984, AMAX Chemical Inc. reopened its Piney 

| and 3 decreased production. Two companies Point fertilizer plant and Big Four Mine 
increased export tonnage in 1984, one re- in December 1983. At midyear, AMAX an- 
mained at about the same level, seven nounced it would restart development of its 

, decreased exports, and two did not export. proposed Pine Level Mine in DeSoto and 
In 1984, agricultural uses accounted for Manatee Counties. As market prices 
nearly all of the production. Normal super- decreased and sulfur prices increased, 
phosphate, triple superphosphate, -wet- AMAX announced its facilities were for 
process phosphoric acid, phosphate rock for sale. The Big Four Mine was closed indefi- 
direct application, and defluorinated phos- nitely in October, and by December the 
phate rock were produced for agricultural Piney Point plant also was closed indefinite- 
purposes. All of the companies produced ly. Late in the year, AMAX wrote down 
wet-process phosphoric acid, three produced $195 million in property, equipment, and | 
triple superphosphate, three produced nor- inventory value of its Florida holdings and 
mal superphosphate, one produced direct- a potash mine in New Mexico. The reduc- 
application material, and one produced de-__tion in value of its facilities to $108 million 
fluorinated rock. could make them easier to sell. 

Because of strong demand, sulfur prices Beker Phosphate Corp. operated its Win- 
, increased several times during 1984 with gate Creek Mine in Manatee County using 

some companies raising prices as much as_ floating dredges to remove overburden and 
- 20%. The Florida phosphate industry was matrix. Beker’s dredges had been consid- 

the largest consumer of sulfur in the world ered “vessels” and exempt from property 
and was seeking ways to reduce costs, in- taxes, but the State Legislature passed a bill 
cluding the use of prilled sulfur instead of in 1984 requiring property taxes on dredges. 
liquid sulfur. Domestic phosphate produc- Phosphate rock was trucked to Port Mana- 
ers, because of market conditions, may not tee for shipment to Beker’s fertilizer plant 
be able to pass on increased costs, which in Louisiana. Controversy continued over 

| could seriously impair their profitability. truck transportation during 1984 as Beker 
Zen-Noh Phosphate Corp., a Japanese had difficulty obtaining rights of way for a
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proposed rail line. Partial settlement of the Gardinier Inc. produced phosphate rock 
issue was made by a Circuit Court judge at its Fort Meade Mine in Polk County. In 
who ruled that, unless the Cabinet rules November, Gardinier closed the mine for 
otherwise, Beker has 3 years to complete over 2 months for inventory control. The 
the rail line. Beker announced plans to company’s chemical plant south of Tampa 
increase annual production from the Win- continued to operate at normal levels. Gar- 
gate Creek Mine from 1.3 million tons in dinier announced that the mine and plant 
1984 to 1.9 million tons in 1985. were for sale. | 

Brewster Phosphates, a partnership be- W. R. Grace & Co. operated its Bonny 
tween American Cyanamid Co. and Kerr- Lake and Hookers Prairie Mines in Polk 
McGee Corp., operated the Haynsworth and County in 1984. Early in the year the Bonny 
Lonesome Mines at various work schedules Lake Mine was depleted and shut down | 
during the year. Most of the output was permanently after 37 years of operation. 
shipped through the Port of Tampa to a During 1984, W. R. Grace operated from one 
phosphoric acid plant in Louisiana. Late in to all three units at its. phosphoric acid 
the year, Kerr-McGee took a $4 million plant, depending on the status of invento- 
write-down of its interest in the two mines ries. The company completed the purchase 
in Florida. Kerr-McGee also placed its inter- of reserves from Agrico adjacent to its 
est in Brewster for sale. | | Hookers Prairie Mine. The addition of 16 

CF Industries Inc. operated at less than million tons of reserve, along with improve- 
capacity during 1984. CF announced plans ments to its chemical complex at Bartow, 
to reopen its Bartow fertilizer facility in was completed at a cost of about $25 mil- 

January 1985. The plant would operate at lion. W. R. Grace planned to build a 36- 
one-third capacity and produce about megawatt cogenerator unit at Bartow for 
240,000 tons annually of phosphoric acid. $25 million, which was scheduled for com- 
The Plant City plant would continue to pletion in 1986; the company had previously 
operate at capacity. The reopening of the built a similar unit at Fort. Meade. The 
Bartow plant would replace fertilizer startup of W. R. Grace’s Four Corners Mine, 
purchased under contract. In 1984, CF sold a joint venture with IMC, was scheduled for — 

fertilizer to 16 cooperatives. Preliminary January 1985. The 5-million-ton-per-year- 
work was conducted on CF’s proposed Har- capacity mine, delayed for 2 years because 
dee Complex II Mine in Hardee County. of poor market conditions, was developed 

Estech operated the Watson Mine and for about $300 million. The Four Corners 
closed the Silver City Mine. The mines have Mine, with a life expectancy of over 20 
a combined annual capacity of about 2 years, was expected to operate at less than 
million tons with depletion expected in capacity in 1985. W. R. Grace would operate 
about 5 years. After nearly a decade of the mine, with 50% of the output going to 
attempts to obtain permits to develop the IMC. | : 
Duette deposit, Estech offered to sell the Hopewell Land Co., a subsidiary of No- 

10,500-acre site to Manatee County for $85 randa Inc., announced plans to begin oper- 
million. Manatee voters approved a referen- ation at its new 550,000-ton-per-year mine 
dum to purchase the property through issu- in Hillsborough County in January 1985. 
ance of $25 million in bonds and the balance Hopewell expects to mine about 100 acres 
through State grants. Negotiations started per year over a 24-year period. The mine’s 
late in the year with Estech officials. Envi- wet-rock product would be shipped to Mobil 
ronmental concerns had delayed develop- Chemical Corp.’s drying plant at Nichols 
ment since 1975; these concerns centered on and then exported through the Port of 
endangerment to water quality in the Man- Tampa. 
atee River reservoir, the main water source IMC, the world’s largest private producer 
for 250,000 residents. Early in the year, of phosphate rock and phosphate chemical 
Estech offered its operations for sale, and products, operated the Clear Springs, Nor- 
sold 1,300 acres of phosphate lands to IMC. alyn, and Kingsford Mines. Although the 
The land, adjacent to the Noralyn Mine, mines did not operate at design capacity, 
reportedly contained 7 to 8 million tons of IMC’s production levels were not affected as 
recoverable phosphate rock. much as those of other Florida companies. 
Farmland Industries Inc. purchased phos- IMC started up its third phosphoric acid 

phate rock for its Green Bay chemical train at the New Wales plant at midyear; 
plant. Plans for development of its Hick- although the $170 million plant was com- 
ory Creek Mine in Hardee County were pleted over 2 years earlier, the unit had 
deferred. never been in operation. The two other
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trains had been operating at capacity; but Mulberry facility to build a sulfuric acid 
with the startup of the third train, all would plant, a cogeneration. unit, and a cooling 
operate at less than capacity. The new Four tower. Superfos reportedly entered negotia- 
Corners Mine, a venture with W. R. Grace, tions with AMAX concerning its fertilizer 

was expected to provide rock for the New assets that were for sale. | 
Wales phosphoric acid plant when the mine U.S.S. Agri-Chemicals Inc. restarted its 
opens in January 1985. The New Wales Rockland Mine in April because a contract 
plant, with a capacity of 1.5 million tons of to purchase phosphate rock from IMC ex- 
phosphoric acid annually, was scheduled to pired. The mine had been closed for about 2 
produce about 1.2 million tons in 1985. years. The rock was shipped to the compa- 

Mobil operated the Nichols and Fort ny’s Fort Meade plant, which was capable of 
Meade Mines in Polk County. At midyear, producing 121,000 tons of product per year. 
Mobil reopened the Nichols Mine, closed The Fort Meade plant, closed for 2 months 

since early 1983, at reduced work schedules. at midyear, closed again in November with 
No increase in production was anticipated scheduled reopening early in 1985. The 
as Mobil also reduced output from the Fort Bartow phosphoric acid plant was closed 
Meade Mine. Both mines were expected to permanently in January but had been inac- 
be phased out if Mobil’s proposed 5-million- tive since 1981. | 
ton-per-year mine is developed at South Sand and Gravel.—Florida produced both 
Fort Meade; permitting was in progress. At construction and industrial sand and gravel 
midyear, the Governor and Cabinet rejected in 1984. Production was from 37 companies 
the reclamation plan for the new mine and _ at 56 operations in 18 counties. Total output 
directed DNR and local officials to assist increased and reached its highest level 
Mobil in developing an acceptable plan. since 1979. 
Mobil and Monsanto agreed to conduct a Construction.—Construction sand and 
joint test of Monsanto’s clay settling gravel production is surveyed by the U.S. 
technology—electroendosmosis—at the Fort Bureau of Mines for even-numbered years 
Meade Mine. Monsanto developed the meth- only; therefore, this chapter contains only 
od in Tennessee; prior experiments along estimates for 1983. Data for odd-numbered 
these lines had accomplished their goals but years are based on annual company esti- 
used too much electricity to be economical. mates made before yearend. 

_ Occidental produced phosphate rock from Construction sand and gravel was the 
its Suwanee River and Swift Creek Minesin fourth leading commodity in value among 
1984. The Swift Creek Mine, closed late in the nonfuel minerals produced in Florida. 
1983, reopened in August. Occidental ships The increase in 1984 was basically due to 
superphosphoric: acid to the U.S.S.R. in the surge in all construction sectors during 
return for ammonia and urea. Occidental the year. During 1984, 30 companies pro- 
also exports phosphate rock; all exports go duced from 44 operations in 18 counties; 

| through the Jacksonville Bulk Terminal. leading counties were Lake, St. Lucie, and 

Royster Co. signed an agreement to sell Sarasota. Transportation was mainly by 
its facilities to Superfos N/A, a Danish truck. Principal uses included concrete ag- 
fertilizer firm, for about $100 million. Roy- gregate and fill. Four companies produced 
ster has a fertilizer plant near Mulberry, an over 1 million short tons; the top 9 compa- 
ammonia facility in Tampa, and several nies, with 22 operations, mined 90% of the 
out-of-State operations. Royster recently total construction sand and gravel mined in 
embarked on a $12 million program at its the State. , 

Table 4.—Florida: Construction sand and gravel sold or used in 1984, 
by major use category 

Quantity Use Grownand qYalve,,, Value 
Concrete ate 8 12,159 $30,389 $2.50 
Plaster and gumite sands oe 277 1,056 3.82 
Concrete products ___ 5 5 = WwW WwW 2.03 
Asphaltic concrete____§_____§__§ 904 1,844 2.04 
Road base and coverings ______._________~____~_____ ee WwW WwW 2.00 
Fill 2 = 2,348 2,912 1.24 
Other? ee 5,348 12,293 2.30 

Total or average ______________________----------___- 221,032 48,494 2.31 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Includes other unspecified uses and uses indicated by symbol W. 
2Data do not add to total shown because of independent rounding.
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_ Industrial.—Seven companies produced Vermiculite (Exfoliated).—Exfoliated 
industrial sand and gravel, one as a byprod- vermiculite was produced by two companies 
uct of kaolin operations. Production in- at four plants in Broward, Duval, and 
creased significantly as unit values decreas- Hillsborough Counties from crude ore 
ed. Industrial sand was used in glass manu-__ shipped into the State. Florida ranked third : 
facture and for foundry sands with markets nationally in output of exfoliated vermicu- _ 
for both uses in Alabama, Florida, Georgia, lite. Production increased 3.8% while value 
and Tennessee. | | decreased 8.2% from that of 1983. Principal 

Staurolite.—Florida was the only State uses were for concrete aggregate, horticul- | 
with a recorded production of staurolite, an ture, and insulation. 
iron-aluminum silicate. Staurolite was re- | | 
covered as a coproduct of heavy-mineral METALS 

processing in Clay County by Associated Ferroalloys.—Two companies produced 
Minerals (USA) Ltd. Inc. and by E. 1. du ferroalloys in Florida with output increas- 
Font de Nemours & Co. Inc. Staurolite was ing. Flectro-Phos Corp., Pierce, and Stauffer 
recovered by electrostatic and magnetic sep- Chemical Co., Tarpon Springs, produced 
aration from heavy mineral concentrates. ferrophosphorous in 1984. , 
Production and value increased over that of Iron and Steel.—Florida Steel Corp., one 

1988, with an increase in unit value. Stau- oF the Nations’s top 15 steelmakers, oper- 
_ Folite was used mainly in foundry applica- ated minimills at Jacksonville and Tampa 

tions, for sandblasting, and in cement man- during the year. The company has five 

ufacture where it was used as a fluxing plants nationwide and was the Nation’s 
agent. . fourth largest minimill operator with a 

Stone.—Stone production is surveyed by total rated capacity of 1.6 million short tons | 
the U.S. Bureau of Mines for odd-numbered per year. The company announced an $11.5 | 
years only; therefore, this chapter contains jjjillion expansion at its Jacksonville plant _ 
only estimates for 1984. Data for even- to include a rod block along with related oo, 

numbered years are based on annual com: facilities. The facility, scheduled for comple- 8 
pany estimates made before yearend. — tion late in 1985, will add coiled rebar to the 

Crushed stone ranked second in mineral company’s product line. The company’s In- 
value in Florida with output estimated to diantown facility remained closed with ten- 
have increased over that of 1983. Increased tative plans for future reopening. Florida | 
construction activity was basically the rea- Steel, after 2 years of losses, reported a | | 
son for increased production. Florida rank- profit for the fiscal year ending September | 
ed second in the Nation in crushed stone 30, 1984. | | 
production in 1983, and estimates indicate According to the Directory of Florida 

Florida produced limestone, dolomite, mar], steel foundries operated in the State. Seven- 

and oystershell. Crushed stone was used teen of these foundries were relatively 
mainly for dense-graded road base, concrete gmall. : | 

and bituminous aggregate, and cement Mineral Sands.—Du Pont and Associated 
manufacture. Production was estimated to Minerals produced concentrate from their 
approach that of the record output years of heavy minerals operations in Clay County. 

1979-81. Southern Materials Corp., Lowell, Both rutile and ilmenite shipments increas- 
produced a fine calcium carbonate for use in ed over those of 1983; unit prices increased 
filler and extender applications. The oper- for rutile and decreased for ilmenite. Flori- 
ation shipped product to eight States. Flori- da was the only producer of rutile and one 
da Rock Industries Inc., the second largest of two States with ilmenite shipments. Asso- 
producer of crushed stone in Florida, pur- ciated Minerals’ newly opened ore body was 
chased two quarries in south Florida from expected to add 12 to 13 years to the life of 
Sterling Crushed Stone Co. the operations. The company’s cutter head- 

Sulfur (Recovered).—Florida ranked er dredge was expected to be changed to 
10th nationally in the recovery of byprod- bucket wheel early in 1985. Exploration by 
uct elemental sulfur. Output from Exxon both companies continued, and the con- _ 
Corp.’s natural gas desulfurization plant in struction of a synthetic rutile plant by 
Santa Rosa County decreased for the sixth Associated Minerals was still a possibility. 7 
straight year, as oil and gas production Output of mineral sands was shipped to 
decreased. users throughout the Southeast.
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Rare-Earth Minerals.—Florida was the 10%. Florida was the only U.S. producer of | 
| only producer of rare earths from mineral zircon, which was recovered as a byproduct 

sands mining. Associated Minerals recover- of mineral sands operations. Principal mar- 
7 ed monazite concentrate as a byproduct of kets were in the foundry, refractory, and 

its operation in Clay County. Output in- ceramic industries. - 
creased significantly along with unit prices. SF. . | 

Zircon.—Production of zircon concen- ,,!#% Mineral Officer, Bureau of Mines, Tuscaloosa, , 
trates from Du Pont and Associated Miner- mate geologist, Florida Bureau of Geology, Tallahassee, 

. als operations in Clay County increased 5Federal Reserve Bank of Atlanta. Economic Review. 
significantly; unit prices decreased over Feb. 1985, pp. 12-22. 

| Table 5.—Principal producers 

Commodity and company Address . Type of activity County 

Cement: 
. 

General Portland Inc_ _ ~~ — — 12700 Park Central Pl. -Plants______~_ Dade and 
Suite 2100 Hillsborough. 

- Dallas, TX 75251 
Lonestar Florida Pennsuco Inc Box 2035 PVS Plant ______~_ Dade. 

a Hialeah, FL 33012 . 
Moore McCormack Resources Box 23965 ~.—-do_____-_ Hernando. . 
Inc. Tampa, FL 33622 Do 

- National Portland Cement Co Route 1 ~ do. Manatee. . 
Port Manatee, FL 33561 

Rinker Portland Cement Corp Box 650679 ____do____ - - Dade. 
Miami, FL 33165 . 

Clays: . _ 
Engelhard Minerals & - Menlo Park Open pit mines Brevard. 

| Chemical Corp. . Edison, NJ 08817 © and plant. 
'-. - Florida Mining & Materials Box 6 -_--do._-_-_ Hernando. 

_ Corp. - Brooksville, FL 33512 
_ Mid-Florida Mining Co_____ Box 68-F _~_-do____ Marion. 

, : Lowell, FL 32663 . 
Pennsylvania Glass Sand Corp Berkeley Springs, WV 25411 _____ ___-_do______ Gadsden. 

Gypsum (calcined): 
_ Jim Walter Corp _._____-_ Box 135 Plant _______ Duval. 

_ Jacksonville, FL 32226 
National Gypsum Co _ _ ~~ __ 4100 Inter First Two - —~_—-do_____— Hillsborough. 

: Dallas, TX 75270 
United States Gypsum Co _ _ _ 101 South Wacker Dr. ~_—-do_____- Duval. 

Chicago, IL 60606 . 
Lime: oO 

Basic Magnesia Inc __ __ _ __ Box 160 ~-—-do_____ Gulf. 
Port St. Joe, FL 32456 

Chemical Lime Inc ______~ Box 317 ~---do_____~ Hernando. 
Leesburg, FL 32748 

Dixie Lime & Stone Co.? ____ Drawer 217 __--do.____- Sumter. 
. Sumterville, FL 33585 
Magnesia: 

ic Magnesia Inc _______ Box 160 do. ~ Gulf. 
Port St. Joe, FL 32456. 

Peat: 
Atlas Peat & Soil Inc. ___ Box 867 Bog _____-—- Palm Beach. 

Boynton Beach, FL 33435 
Superior Peat & Soil Co ___— Box 1688 Bog ~___-__-~ Highlands. 

Sebring, FL 33870 - 
Perlite (expanded): . 

Airlite ing Corp. of Route 2, Box 740 Plant _______ Indian River. 
Florida. Vero Beach, FL 32960 

Armstrong Cork Co__ —____ Box 1991 —___-do_____— Escambia. 

Ch k Co Bed f Oseg ase d Du emroc rp —________ nd 0 e St. ___-do__. ~~ val. 
Nashville, TN 37208 

W. R. Grace & Co.? _______ 62 Whittemore Ave. ___-do. ____ Broward. 
Cambridge, MA 02140 

Phosphate rock: . 
Agrico Chemical Co_______ Box 1110 Open pit mines Polk. 

Mulberry, FL 33860 and plants. 
AMAX Chemical Inc _____— 402 South Kentucky Ave. Open pit mine Hillsborough. 

Lakeland, FL 33801 and plant. 
Beker Phosphate Corp ~~ ~~ — Box 9034 _~_-do____-~- Manatee. 

Bradenton, FL 33506 
Brewster Phosphates __ _ _ _ _ Bradley, FL 38835_ ~~~ Open pit mines Hillsborough 

and plant. and Polk. 

See footnotes at end of table.



THE MINERAL INDUSTRY OF FLORIDA 16 3 

: : | Table 5.—Principal producers —Continued 

Commodity and company Address Type of activity County 
—— LL eS Sil trees 

Phosphate rock —Continued — . 

CF Industries Inc ________ Box 790 Open pit mine Hardee. 
Plant City, FL 33566 and plant. . _ Estech Inc .__._______. © Box 208 Open pit mines _ Polk. 
Bartow, FL 33830 

. GardinierInc _. 222 ___ Box 3269 Open pit mine Do. 
Tampa, FL 33601 and plant. . W.R. Grace & Co _________ Box 471 Open pit mines Do. 
Bartow, FL 33830 and plant. . International Minerals & Box 867 --- do —---- Do. 

Chemical Corp. Bartow, FL 38830 
Mobil Chemical Corp.$ _ _ _ __ Box 311 _~---do._____ Do. 

Nichols, FL 33863 
Occidental Chemical Co _ _ _ _ White Springs, FL32096.___..__  ____do______ Hamilton. 
U.S.S. Agri-Chemicals Inc _ _ _ Box 867 Open pit mine Polk. . _ Fort Meade, FL 33841 . and plant. 

Sand and gravel: 
Florida Rock Industries Inc., Box 4667 Pits ________ Clay, Glades, Shands & Baker. Jacksonville, FL 32201 Lake, Marion, 

Polk, Putnam. General Development Corp _ _ 1111 South Bayshore Dr. — ado. St. Lucie and 
Miami, FL 33131 Sarasota. E. R. Jahna Industries Inc., First & East Tillman _~_—-do..___ Hendry, Ortona Sand Co. Div. Lake Wales, FL 33853 . Lake, Polk. Silver Sand Co. of Clermont Route 1, Box US1 Pit. _~_-_____ Lake. 

Inc. Clermont, FL 32711 
Staurolite: 

Associated Minerals (USA) Green Cove Springs, Mine and plant _ Clay. 
Ltd. Inc. FL 32043 

E. I. du Pont de Nemours & Co. DuPont Bldg. D-10084 Mines and plants Do. 
5 Inc. Wilmington, DE 19898 . 
tone: 

Florida Crushed Stone Co _ _ _ Box 317 Quarries _____ Hernando 
Leesburg, FL 32748 and Sumter. Florida Rock Industries Inc _ _ Box 446 --—-do______ Alachua, . Jacksonville, FL 32201 Collier, Her- 

nando, Lee, 
oe levy, St. Lucie, 

Taylor. 
Lone Star Florida Inc_ _ _ _ _ _ Box 6097 Quarry ______ Dade. 

Fort Lauderdale, 
FL 33310 

Rinker Southeastern Materials Box 5230 Quarries _____ Do. 
Inc. Hialeah, FL 33014 

Vulcan Materials Co ______ Box 660097 _—--do._____ Broward and 
Miami Springs, FL 33166 Dade. 

Titanium concentrates: 
Associated Minerals (USA) Green Cove Springs, Mine and plant _ Clay. 

Ltd. Inc. FL 32043 
E. I. du Pont de Nemours & Co. DuPont Bldg. D-10084 Mines and plants Do. 
Inc. Wilmington, DE 19898 

_— eee 
1Also stone. 
2Also exfoliated vermiculite. 
$A lso elemental phosphorus.





The Mineral Indust f 
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This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Georgia Geologic Survey, 
Environmental Protection Division, Georgia Department of Natural Resources, for | 
collecting information on all nonfuel minerals. 

_ By Doss H. White, Jr.,1 and Bruce J. O’Connor? | 

The value of Georgia’s nonfuel mineral The record-high mineral sales reported 
production in 1984 reached a record highof during 1984 was primarily due to a strong a 
$940 million, exceeding the former record demand by the construction industry for 
established in 1983 by $90.9 million. Geor- mineral raw materials and by the paper, 
gia ranked seventh in the Nation in the plastics, rubber, and whiteware industries 

value of nonfuel mineral production, and for kaolin. 
third in the Eastern United States. | | | | | 

Table 1.—Nonfuel mineral production in Georgia’ 

| 1988 1984 

Mineral Value Value 
Quantity (thou- Quantity (thou- 

sands) sands) 

Clays___..._.-.._____.______ thousand short tons__ 7,859 $560,005 8,679 $600,029 
Gem stones _______ ~~~ NA 20 NA 20 

. Sand and gravel: 
Construction ___....__.___..._-_~ thousand short tons. _ ©3,800 €9,400 5,347 18,628 

StqLntustrial - ----------------------------de_--- 539 7,298 478 6,795 

Crushed ___ do 41,100 "186,193 °45,900 220,000 
Dimension ____________-_______________do____ ¥1igg™21.019 902 —«-°20,007 

Talc __-_______-________________ do 14 101 15 104 
Combined value of barite, bauxite, cement, feldspar, iron oxide 

pigments (crude), kyanite, mica (scrap), and peat _._. .._____ xx 65,536 xXx 79,914 

Total _______-__-_---~----------_-_-_ Le XX 849,572 XX 940,492 

°Estimated. ‘Revised. NANotavailable. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

165
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Table 2.—Value of nonfuel mineral production in Georgia, by county’ 

(Thousands) 
. a 

| County 1982 1988 Minerals produced in 1983 
en 

Baldwin —..___.------ Ww ® 
Barrow ____.--------- ®) $678 § Stone (crushed). 
Bartow. ___..—-------- Ww W _Barite, iron oxide pigments, clays. 
Bibb _.___.___-----~-- Ww W Clays. 
Brantley. ._.__-----~-- : W -- 
Carroll. .....------~-- ?) W Stone (crushed). 
Chatham __.___----~--- Ww os) 
Cherokee ____—_-—----- -- W __ Stone (crushed). 
Clarke ___.-____------- c—  & Ww Do. 
Clayton __..---------- ) WwW Do. 
Cobb ___.-_.---------- WwW Ww ~ Do. 
Columbia _. .~__.----_--— WwW 2,787 Stone (crushed), clays. 
Columbus (city) _......-- $228 _- 
Cook _...__~-~--~-~-~--- w W sSséPeat. . 
Coweta _____-_---_-_- @) W Stone (crushed). 
Crawford _...—..------ Ww W Sand (industrial). 
Decatur _____.-------- WwW W = Clays. 
De Kalb ___-_____----- ) 18,610 Stone (crushed), stone (dimension). 

Date _____ W 0 Stone (crushed), cla: _ uglas ________..-~- ne , clays. 
Effingham ----~~----~- Ww 8 . . 
Elbert _.__.-___----~- Ww 8,069 Stone (dimension), stone (crushed). 
Evans ___—---..------- 160 ®) 
Fannin _______------- ?) W Stone (dimension). 
Fayette _.___-------- ) W Stone (crushed). 
Floyd_______-_-----~- Ww W _ Stone (crushed), clays. 
Forsyth ____.__-----~- 9) W Stone (crushed). — 
Fulton ____—_-_-.----- - 22,673 88,608 | Cement, stone (crushed), clays. 
Gilmer___.__..------~- @) W Stone (crushed), stone (dimension). 
Glynn ____-_.-------- ol (7) 

\ Gordon _____—~--~------ °) W Stone (crushed). 
Greene. ___.__..------ Ww. W Sand and gravel (industrial). 
Gwinnett _.._____--_~- ) W Stone (crushed). | 
Habersham — —____—-_--~ (*) Ww Do. 
Hall _._-______.__---- () 6,468 — Do. 
Hart _-____..-------- Ww _W_ Mica. 
Henry __._-_-~-----~-- ) W Stone (crushed). 
Houston _~__..-----~- : WwW W Cement, stone (crushed), clays. 

| Sagper - —------------- WwW W  Feldspar. 
| Jefferson __________--- Ww 18,1038 Clays. 

Jones... _______--_~-~- 9) W Stone (crushed). 
Lee_____~____-~-__--~-~ Ww WwW Do. 
Lincoln ______..~------~ Ww W =e Kyanite. 
Long _..-___~~------~ Ww ) . 
Lowndes_ ____.—~-__---~ Ww -- 
Lumpkin ___._____.—-~- °) W Stone (crushed). 
Madison _..______~~-- > W Stone (dimension). 
Marion _________~-~-~~- WwW W Sand and gravel (industrial). 
Miller __ 2 ---~- — 288 Stone (crushed). 
Monroe ________~~--_- @) Ww Do. 
Montgomery ____~------ Mf ) 
Murray _____.~—~..~---- 141 Ws Talc. 
Muscogee _______------ . -- W Stone (crushed). 
Newton ________-_-~__ @) Ww Do. 
Oglethorpe ___________~ ) 4,081 Stone (dimension). 
Paulding ____.-____~~-~ & -- 
Pickens ___________.~- ®) W __ Stone (dimension), stone (crushed). 
Pike _..._____----_~-~- Ww ?) 
Polk _.-____-~------_-~ °) W Stone (crushed). 
Rabun ____...--____-- ) Ww Do. 
Richmond —_—_~--_---~~- 3,153 W Clays, stone (crushed). 
Screven _____.-------- WwW W seat. 
Seminole _____-___--_~~- WwW *) 
Spalding. _______._---~- @) W _ Stone (crushed). 
Stephens ___________~_- ) Ww Do. 
Sumter _______--_----_ Ww W Clays, bauxite. 
Talbot ________------- Ww *) 
Taylor_______.----~_-- WwW ) 
Thomas _____________-_ Ww W Clays, sand (industrial). 
Towns _______-_-_____ @) _— 
Troup _______-------- (*) W Stone (crushed). 
Twiggs ----_--------- 94,203 109,528 Clays. 
Union _______--_--_-_- (?) (*) 

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in Georgia, by county! —Continued 
(Thousands) 

a 

oo: . Minerals produced in 1983 County 1982 1988 in order of value 
_—_—_— 

eS 

Walker ______________ & W Stone (crushed). 
Ware_________-______ ) os) 

Washington. ~_~77 77772 $172,449 T7eb73 | Clays, ne rushed. Me 9 ys. 

Wheeler ___ ~~~. ______ Ww ®) 
Whitfield __.___________ °) W Stone (crushed). . 
Wilkes. _____~__._____ ) W Stone (dimension). 
Wilkinson. ____________ 75,902 99,606 Clays. 
Undistributed*___.______ 176,809 321,044 
Sand and gravel (construction) xx 9,400 . 

ne: oo 
Crushed _____-______ ©153,500 Xx : | 
Dimension __________ F €19,875 XX 

Total® _.________ ~ F718,888 849,572 . 
— EE Sr SS ee sls eS SeSssussnssseee 

“Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not applicable. . - 
1No production of nonfuel mineral commodities was reported for counties not listed. 
*Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
SStone, either crushed or dimension, was produced; data not available by county. Total State values are shown 

separately under “Stone.” | oe 
Includes some clays and gem stones that cannot be assigned to specific counties and values indicated by symbol W. — . 
*Data may not add to totals shown because of independent rounding. . 

Table 3.—Indicators of Georgia business activity | 
ee — 

1982° 1983 1984? ——— ee 

Employment and labor force, annual average: : 
Population mee thousands. _ 5,651 5,732 5,887 
Total civilian labor force ____._§_§___-.._..__-____________ do __ 2,664 2,685 2,760 
Unemployment _________~___- edo 208 201 166 

Employment (nonagricultural): . 
Mining total =o 7.4 7.3 7.9 

Manufacturing total___._____.__________________ do 500.3 511.1 545.4 
Primary metal industries _._._.$._§____._______________do____ 16.1 15.0 16.2 
Stone, clay, and glass products —--- ++ do 16.3 17.7 19.0 
Chemicals and allied products _...___________________do___ 17.4 17.9 18.9 

Construction ~_____~ ~~~ do 103.0 108.8 132.4 
Fransportation and public utilities —--- edo 146.4 147.7 156.1 

_ Wholesale and retail trade... ._-_____-_______ do, 520.0 547.6 608.2 
Finance, insurance, real estate _..._____________________do___ 117.2 121.8 128.9 
Services _______-~______ edo 373.2 397.6 440.0 
Government and government enterprises ___________________do.___ 434.0 437.6 439.9 

Total? ___-___.__ do 2,201.5 2,279.3 2,457.7 
Personal income: 
Total________________ ee ________ millions. _ $54,363 $59,698 $67,416 
Per capita _ ——_—----~-~---------~------------------------ $9,626 $10,415 $11,551 

Hours and earnings: 
Total average weekly hours, production workers _..__________._______ 38.6 41.4 41.0 
Total average hourly earnings, production workers —— ———————_____—--___- $6.75 $7.13 $7.58 

Earnings by industry: 
Farm income _______..~-____.______________________ millions _ $822 $725 $1,131 
Nonfarm —__-—~~-__-~----~-~-~~------___--_________do____ $40,269 $44,734 $50,843 

Mining total - — 25-7770 nono nnn -- d= $160 $172 $201 
Manufacturing total. _________________________ do, $9,163 $10,131 $11,482 | 

Primary metal industries __ $22. _-§_- §_- do $382 $396 $466 
Stone, Clay, and glass products — —_ — —___.--_--~----_---do___- $334 $387 $437 
Chemicals and allied products _._._.___.______________do____ $407 $441 $513 

Construction ____________-~____ do $2,139 $2,420 $3,049 
Wuneportation and public utilities ~----+---- do $4,245 $4,638 $5,062 
Wholesale and retail trade _. -.._§_-.-_.___________________da___ $7,777 $8,625 + = $10,060 
Finance, insurance, realestate _.___.____._______________do ___ $2,273 $2,682 $3,102 
Services ______~~_--_ do. $6,488 $7,399 $8,562 
Government and government enterprises ___.________________ do ___ $7,928 $8,504 $9,137 

See footnotes at end of table.
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Table 3.—Indicators of Georgia business activity Continued = ) 
a 

1982* 1983 1984" 

Number of private and public residential units authorized -——~—-~--~~-.---- 39,4387 66,417 70,438 

Value of nonresidential construction. _ — — . . _ _- ----------~---- millions__ $1,044.7 $1,469.9 $1,875.5 

_Value of State road contract awards _______.__-_.------------do___- $425.0 $292.6 $452.0 

Shipments of portland and masonry cement to and within the State 
thousand short tons. _ 1,920 2,445 2,984 

Nonfuel mineral production value: / SS 

Total crude mineral value _________.-_-_--------------~-- millions__ $718.8 $849.6 $940.5 

Value per capita. ________.----------------~+---------------- $127 $148 $161 
qe ener meen te SS Le 

1Data may not add to totals shown because of independent rounding. . 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 

US. Bureau of Mines. | 

1,200 , . — , | 

|  g00 TOTAL | | 
< 

. 

z { jeoooeee” 

O 
CLAYS, ,eoeeee” TPP oe, eet 

~] soon 

—_ 400 " ween 
e 

= woone 

0 | 
1977 1980 1985 

Figure 1.—Value of clays and total value of nonfuel mineral production in Georgia.



| ‘THE MINERAL INDUSTRY OF GEORGIA a 169 

| st TTS | tt pa 
Vr ters, CeO : Ae God | 
\) un termites: Gy ead Be Sate Ht 
Va ‘ tile ‘yf - 7 res oe / ; _ Gam Cement pient 

\ te Sate VM Feet > en Ful Fulers Earth, 
7 bole) oe es Kee Kaoln 

L (me SSP & ema tame \ # Copper ameter and refinery 
noe ; Be | Ounnan rom / Gr PSN Gr rachis 

L_-  eron i st fm~K_ woe ys 2 @ren Grants 

Yom Tel Op Srpmun ct 
ee da EN i haat end map Ara Sm ay 7 iN my Kya 

: kt” { @r oa, Lose foe NL owe aN NS Mars Marble : 

\ gyms et Sah ‘a eam \, Agate ne ne 

bL-—Loen \xaverret - er oo XK Ak mmep Tae Am m4 Pertte plant 

i Ss Yee CRS 
\ Tae HEH ret eer cron 7 “et Sone . 

V wo | } Juan f Nee \ eoue ° XY + gesme Tale Teic . 

1 ts | » \-7 > wee, — 57 2 Concern of mineral 
TT NN won PE yo ZN A AL cure | cS operations 
wma > PEATE, Pet, ie fo ean \ screen 

(isa 7 <5 ~*~ meee ep AE mae NL 
eel Ye 0% Ae We a NZ mance 4-7 gees a y . oe “~y 

Sar NBL Cc wAwert:: Sanne . . a ety YON ABA AL 
ERP ee LET Gimeno eT | | 
mV \ Zo NK Fame KON LN 5 me 
tf Ve pau OD ears, ou | | 

Vowel, we jan ¢ os ~. SN \ 7 
= l eS OY Time ~~~ farrome | wae 2 
7 | eco fu? [ oy beep KG | 

beep tate poe Lae HY = 3 j ‘ . '  _/ marron 

cay | on | Jvc SO core em ON ee | . 
ewar Vl eee f | “y \—- PZ ( “— r~ 7 

| : 2 leet Nee TT awe | . | wan , ' = ra woe) a \ . jo | 

| ey dhe ae | 
[PM fe BT ae = 

* oecanm gl j a ” r XL t— : 

| | \ | 
vf 

Figure 2.—Principal mineral producing localities in Georgia. | 

Trends and Developments.—Unlike sales. Construction activity in the State is 
many of the Sun Belt States where the noted in table 3. 
primary market for mineral production is To help satisfy existing or projected mar- 
the construction industry, Georgia’s miner- ket demands, several plant expansions were 
al producers also supply the paper industry in various stages of planning or under 
and a large percentage of the extender and_ construction. Many of these were clay relat- 
filler needs of U.S. manufacturers. The ed and are noted in the “Clays” section. 
State is also a leading producer of dimen- In other developments, Riverside Prod- 
sion stone for structural and monumental ucts Corp. of Cartersville began operation of 
applications. This multifaceted production a 20,000-short-ton-per-year sodium bicar- 
helps to insulate the mineral industry from bonate plant. A sister company, Chemical 
the economic slumps experienced in States Products Corp., a barium chloride and car- 
where mineral sales are restricted tooneor bonate producer, petitioned the U'S. Inter- 
two industries. national Trade Commission (ITC) that Chi- 

The State’s construction industry pros- na was dumping barium compounds on the 
pered in 1984, and the sector of Georgia’s U.S. market. The Commission ruled that 
mineral industry that supplied construction the company had been injured and estab- 
raw materials (cement, clays, sand and _ lished a 14.5% tariff on barium chloride 
gravel, and stone) reported record high imports.
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_ Mineral shipments are a significant part sources in solid waste does not include solid 
of the bulk cargo moved through the State’s waste or resources “as may be separated for 

| ports and river terminals. Mineral commod- __ recycling at any time prior to pickup by or 
| ities imported through Georgia’s ports in- delivery to” the authorized resource recov- 

cluded copper, gypsum, oil, perlite, potash, ery facility. Roo oe 
salt, steel, and sulfur. Exports included In June, a six-member legislative panel 
granite and kaolin. was appointed to investigate surface mining 

Georgia has several mining and trade in Georgia to determine the effectiveness of 
_ associations supporting the mineral indus- the State’s 1968 Mine Land Reclamation 

try. Among these are the Georgia Mining Act. The panel, sponsored by the House 
Association (GMA) and the Georgia Crush- Surface Mining Subcommittee, conducted a 
ed Stone Association (GCSA). | series of hearings and reported its findings 

| : GMA was founded in 1972 to promote the and recommendations to the Natural Re- 
interests of the member companies and to sources Committee.‘ . 
help inform the citizens of the State of the In 1983, the Georgia Department of 

| importance of the mineral industry to the Transportation announced a change in cal- 
“ State’s mineral and economic needs. GMA culating excess truck weights that exempt- 

| publishes several “Miningrams” each year ed certain commodities if cargo weights 
| _ reporting legislative and other news af- were distributed to meet axle weight re- 

fecting the industry, presents an annual quirements. GMA and three kaolin compa- 
scholarship to a high school student, and nies filed suit contending that the exemp- 

- hosts an annual meeting and several tion violated the equal protection guaran- 
_ industry-related workshops. tees of the U.S. Constitution. The exemp- 

GCSA, representing the major crushed tions were overturned by a lower court. 
stone producers in the State, informed both However, in February 1984, the Georgia 

| public and legislative sectors of the impor- Supreme Court reversed the lower court in 
tance of the stone industry to the State’s a5to2decision.” — | 
economy and growth. In 1984, GCSA’s slide Several programs by Federal and State 
presentation “The GCSA—Today” wascom- government have a direct bearing on past or 
pleted and viewed by approximately 20,000 current mineral production. The Bureau of 
citizens at several meetings including engi- Mines, U.S. Department of the Interior, is 
neering, municipal, and public works con- the Nation’s principal scientific-engineering 
ventions. GCSA also hosted a plant Manage- agency involved in minerals data research | 

; ok - ment Workshop and other meetings. and in the research and development of 
| Legislation and Government Pro- improved, safe, and environmentally ac- 

' grams.—The Georgia General Assembly isa ceptable methods of mining and processing 
' biennial, 2-year legislature, and the 1984 the mineral requirements of the United 

session was the second half of the biennium. States. In 1984, all mineral producers in the 
In January, a bill was introduced to raise State were canvassed to develop baseline 
the performance bond posted by mining data on mineral production and value. This 
companies from $1,000 to equal the cost of was part of a nationwide program to track 
reclamation work. Other provisions of the domestic mineral production and identify 
bill would (1) grant the State the right to trends in supply and demand. During the 
seek civil penalties from bonded mining year, the Bureau’s staff at the Tuscaloosa 
companies to recover the full cost of land Research Center in Tuscaloosa, AL, worked 

restoration, (2) discontinue the program with a number of Georgia’s mineral produc- 
allowing a mining firm to redeem an equal ers on problems and solutions on mining or 
amount of land elsewhere in the State while beneficiation of Georgia’s minerals. The 
leaving the current mining site unreclaim- Bureau also published the results of two 
ed, and (3) discontinue bonding exemptions studies on the extraction of alumina or 
extended to some mining companies with a aluminum from kaolin mined in Georgia: 
good reclamation record. The bill was car- (1) Report of Investigations (RID 8866, “A 
ried over to the 1985 session.® Basic Chloride Method for Extracting Alu- 

The 1984 General Assembly amended ex- minum From Clay,” and (2) RI 8877, ”Alu- 
isting flow control legislation, which grant- mina Miniplant Operations—Influence of 
ed the State a monopoly over recyclable Reactor Design on the Attrition of Calcined 
scrap recovery. The revised law specifies Kaolin During HCL Leaching.” 
that a government monopoly over col- Geologists with the Bureau of Mines In- 
lecting, processing, and disposing of re- termountain Field Operations Center, Den-
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ver, CO, completed fieldwork on the Anna corps extend the Regional Permit to all 
Ruby, Board Camp, Brasstown, Buzzard types of mining in Georgia. The corps had 
Knob, Rabun Bald, Raven, Wolf Pen, and not responded to the request at yearend. — 
Worley Ridge Roadless Areas Review and The Georgia Geologic Survey, an agency 
Evaluation (RARE I) areas. Report prepa- of the Department of Natural Resources 
rations on these areas are scheduled for (DNR), is the principal State body for the 
completion in 1985. The report on the Blood investigation of Georgia’s geologic, hydro-. | 
Mountain area was published in 1984. . logic, and mineral resources. Survey person- 

The Bureau also contracted with a num- nel provide technical expertise to other 
ber of Georgia research agencies to develop. groups in DNR and other State agencies 
methodology and/or equipment for use in promoting industrial development. The Sur- 
solving problems relating to the Nation’s vey is charged with the regulation of petro- 
mining industry. Among the contract sub- leum and natural gas exploration and 
jects were (1) development of calcia stabiliz. Classes IV and V injection wells and admin- 

_ ed zirconia as a castable, (2) a study of isters the State’s ground water manage- 
surface coal mine slope stability problems ment plan. From July 1, 1983, to June 30, 
in the Eastern Coal Province, (3) further 1984 (the State’s fiscal year), the Survey 
study of detoxication of arsenic, (4) water published 12 reports and responded to ap- 
purification with cyanobacteria, and (5) proximately 10,000 information requests on 
Florida phosphate mine reclamation. the geology, hydrology, and mineral re- 

The Office of Surface Mining, U.S. De- sources of the State. 
partment of the Interior, spent $670,000 in The Survey’s. geology program empha- 
the northwestern Georgia coalfield in 1984. sizes economic geology and the “Accelerat- 
The agency contracted to repair an unstable ed Minerals Program.” This program in- | 
sediment dam on a small river 1/4-mile cludes investigations into (1) construction oe 
upstream from Girl Scout Camp Juliette sand and gravel potential of the Coastal & 
Low in Chattooga County. The agency also Plain, (2) the massive sulfide deposits of the . 
contracted to permanently close the shafts State, (3) the gold resources of the State, 8 

° of two long-abandoned coal mines that were (4) ultramafic rock bodies, and (5) ceramic 7 
potential hazards to hikers and hunters. clays and shales of the Valley and Ridge | 

The Corps of Engineers reissued a Region- Province. Additionally, the Survey provides . 
al Permit “authorizing minor discharges of technical assistance and information to r 
fill material in waters of the United States mining companies including the publication > 
incidental to certain specific activities asso- of a mining and geoscience facilities directo- ws 
ciated with open pit mining of clays in the ry. Other activities include a major revision og 
State of Georgia.” The reissuance follows a of the Cenozoic stratigraphy of the Coastal 3 
lengthy corps review of the Regional Permit Plain and participation in the U.S. Depart- 
established several years ago to reduce ment of Energy’s Crystalline Rock Reposito- 
paperwork and notification requirements ry Study for high-level radioactive waste. 
for mining activities taking place in wet- With a grant from the Minerals Manage- 
land areas. ment Service, the Survey is evaluating off- 

The Regional Permit covers activities shore phosphate-bearing strata. 
that would cause only minimal environmen- During 1984, the Survey employed 27 
tal disturbance. GMA requested that the geologists and 10 support personnel. 

REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS Cartersville District in northwest Georgia. 
New Riverside Ochre also recovered iron 

The strong economy, prevalent through- oxide pigments and Paga dry-ground mar- 
out the year, led to increased demand and ble shipped from Alabama to produce four 

sales of 11 of the 12 minerals produced in grades for filler and extender applications. 
the State. In 1984, Georgia’s mineral indus- Paga produced three filler grades of bar- 

try operated 402 surface mines, 4 under: ite for the paint, paper, plastics, and rubber 
ground mines, and 46 dimension stone quar- industries. 
ries. New Riverside Ochre barite concentrates 

Barite-—Two companies, New Riverside were used by an associate company in 
Ochre Co. and Paga Mining Co., operated Cartersville, Chemical Products, for the pro- 
surface mines and flotation plants in the duction of barium chemicals, which, be-
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cause of high density and brightness, inert- process kilns with a 300,000-ton-per-year 

ness, and radiation absorption characteris- capacity. , SO 

tics, have application in a variety of indus- For the Atlanta operation, clay was 

_ tries. | mined from company-owned property in 

| Chemical Products is the only remaining Douglas County, and limestone was shipped 

| barium chemical producer in the United by rail. from the Rome area in northwest 

| States. In 1983, the company filed an anti- Georgia; sand and iron scale were obtained 

| dumping petition with the ITC concerning from Alabama sources. Be 

imports of Chinese barium chemicals. In Raw materials—clay, sand, and stone— 

1984, the ITC ruled that the complaint on. for the Medusa plant were obtained from 

barium chloride was justified and awarded Houston County, and iron scale was 

a 14.5% tariff on barium chloride imports. _ purchased from an in-State source. © | 

‘Cement.—Blue Circle Inc. and Medusa Both operations produced portland and 

Cement Co. comprise the State’s cement masonry cement. Output of portland was 

manufacturing industry. Blue Circle operat- 7% higher, and output of masonry products 

ed. a plant in Atlanta and Medusa’s plant was 18% above the 1983 levels. | 

was at Clinchfield in Houston County. ' Clays.—Georgia continued as the Na- 

The Atlanta plant consisted of four kilns, tion’s leading clay producing State. Kaolin | 

two wet-process units with an annual capac- was the leading clay produced in terms of — 

ity rating of 198,000 short tons, and twodry- production and sales, followed by fuller’s 

| process units rated at 546,000 tons per year. earth and common clay and shale. | 

The Clinchfield plant operated two dry- : | a 

Table 4.—Georgia: Clays sold or used by producers oO | 

ae (Thousand short tons and thousand dollars) oS | | 

_ Year ___ Kaolin _Fulller’searth___Common clay _ 
| ‘Quantity Value Quantity Value Quantity Value 

1980_.________---.---------------- 6,311 $463,700 649 $32,667 1,828 $4,187 
1981____________________________._ 6,286 = 519,497 584 30,178 1,209 4,156 
1982_______________________-__ iu «5,268 = 445,889 584 27,558 970 2,821 
1988__________ ee 5,886 523,407 692 32,826 1,281 3,778 

| 1984____ 6,508 562,697 569 32,415 1,601 4,918 

Kaolin.—In 1984, the Georgia kaolin in- during the early 1980’s on the State’s kaolin 
dustry consisted of 19 companies operating industry is obvious in the production and 
83 mines in a 9-county area along the value data presented in table 4. However, 
Piedmont-Coastal Plain “fall line’ in the the 1984 value reached a record high, sur- 
east-central part of the State. passing the previous record high set in 1983 

The effects of the worldwide recession by $39.3 million.
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Table 5.—Georgia: Kaolin producers in 19841. | 

. Company Location Capacity | Major use 

. . _ Short tons) _ : 

_ American Industrial ClayCo _.__.__.________ Sandersville ~---- 3NA . NA. . 

Anglo-American Clays Corp_._______________ | Sandersville ~~~ 350 Paper coating 

Babcock & Wilcox Co ____~___~- 0 Hephzibah ______ 200 Refractories, ceram- 

Buffalo China ClayCo _____~..-__~___-_______ Sandersville ___—_ 55 Paper. 
Cyprus Industrial Minerals Co __-.___-_...-... W____do________ 200 Paper and refrac- 

Engelhard Minerals & Chemicals Corp _________ -~~--do________ a 
Irwinton _______ 
Mcintyre __-____ 31,000 Paper. 
Gardner__.__..__ J]. 

Evans Clay Co _-____~_-___-_-~~- 2 Le Irwinton ______— 120 Rubber, paint, | nen eide 
Freeport Kaolin Co _______........._.__.._. Sandersville _____ 

7 } 3450 Paper (80%). 
. Gordon ________ 

General Refractories Co _.____.__.___._.._-_-._-_- Stevens Pottery ___ _NA _ Refractories. 
Georgia Kaolin Co. - ------~-------------- Dry Branch_ _ _ — __ -- 1,600 NA. 
J.M. Huber Co. Le Wrens _____-___ 

| Hube } eT ia tat . . : ro... —~—— — — . : 

M & M Clays Inc. ___$________ ~~ Irwinton _______ 80 Rubber. 
Nord KaolinCo ________-___--------..-. Jeffersonville. ____ 140 ~=Paper. . 
Thiele Kaolin Co______. ~~~ Sandersville _____ 

} 3600 Paper coating 
Wrens ____—____ _ and filler. 

Wilkinson Kaolin Associates Ltd ~~~... 7 Gordon —~—---- - 120 Ceramics and fiber- : 

| NANotavailable ae | - 
1Excludes Andersonville District and kaolin used in cement manufacture. . | | 

--.  8Industrial Minerals (London). Dec. 1979, pp. 31-33. 
3All pits. - . 

Major Georgia kaolin producers, loca- Several expansions and acquisitions were : 
tions, capacities, and markets are given in under way or completed during the year. 
table 5. : . Major actions are noted in the following: . 

: Company Oo Location Remarks 

| lo-American Clays Corp____-_.----------  Sandersville____ Began $8 million plant expansion. 
Bae ee a Oe OP ~~ naan 2777-77777 we do ne Atmounced plans for calcner ™ 

construction. 

Minerals & Chemicals Corp __________ Atta: a Completed catal plant i i Engelhard rp pulgus output 80%; par Feoseente 

J.M. Huber Co__-_ 5 Ss Huber ____ | Completed 40,000-ton-per-year calcin- 

Union Carbide Corp_ _..___~~.-.-_________ Savannah _____ Purchased Katalistiks International 
a BW" 50,000-ton-per-year catalyst 

United Catalysts Inc ___...___..._._._.._.__._._. Hephzibah ____ . Purchased Albion Kaolin Co. . 
Wilkinson Kaolin Associates Ltd_.__........._._.. Gordon_______ Completed 120,000-ton-per-year filler 

P. eee 

In other kaolin-related action, Toth Alu- under the control of producers. The method 
minum Corp. began operating a clay carbo- agreed on by the kaolin producers and the 
chlorination process plant at Vacherie, LA. Washington County Board of Tax Assessors 
Kaolin, the plant feed, was shipped by rail will bypass many previous tax-assessment 
from Georgia. problems and “will allow the appraisal of 

During the year, Washington County, one mineral property to be handled by the 
of the leading counties in kaolin production, Assessors Office in a routine manner with- 
developed a new procedure to classify lands out specialized training.’’*
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: Table 6.—Georgia: Kaolin sold or used by producers, by kind 

: Tn SSC“‘CS™S™*~é«wSSASC*S*~“‘~*~*W 

: oo Short tons Value _‘ Short tons Value 

Airflott .--._--_----_----------:--------- 895,422 $21,859,864. 591,869 $27,980,088 
Calcined!____. eee ------~ = T0556 = 118,769,408 850,372 129,410,496 7 
Delaminated__.._______-------~-_-~~~-~---~---~~- 722,128 68,527,254 . 764,566 72,529,476 
Unprocessed _ . . . ---__--~---------~---------- 360,942 4,699,555 395,094 9,799,483 
Water-washed - __-__~--~~----~~-~-------------- 8,686,698 310,050,641 3,906,418 322,968,236 

| Total _..__--------+-------------------- 5,885,746 528,406,722 6,508,319 562,696,774 

-. _‘Mncludes both low-temperature filler and high-temperature refractory grades. | - 

- Table 7.—Georgia: Kaolin sold or used by producers, by use | 

. _ ~ (Short tons) | a 

. Use _ 1983 1984 

Adhesives _. _-___-_---~-~-~~-~-~~~~~~-+-~- ~~~ 70,950 _ 12,832 
Chemicals__ 2» 5 5 5 eee eee 229,758 258,819 
Fiberglass and mineral wool __ __—_~._--------------------_-- 129,129 168,643 
Firebrick, blocks and shapes __ _ _ . _________-__~~~--~-~-~~~~~---- 11,308 7,210 
Floor and wall tile, ceramic _...-__-___--------~--~-~-~-~-~-~---- 19,931 20,866 
Paint____.________________ ee 112,952 201,787 
Paper coating - - - --~~-----~-~----~---=-------------------- | 2,821,668 ae 

a r filling we eee ee ee ee a ee eee . 
a 38,613 46,560 
Portland cement _______._---..----------~--~---+------- -- 72,700 
Rubber____ 5 5 5 LL 77,218 85,290 

_ Ganitary ware ______._____________---___--_---------_-- 66,517 | 120,521 
Whiteware __.___________ ~~~ ~~~ ee 18,310 | . 39,212 
Other__________________-___-___ ~~~ ~~ ee 625,883 618,901 

Exports _...________---~---~_--~-~-~-----~~----- =e 1,168,934 1,340,120 _ 

Total _.________________ e+e 5,885,746 6,508,319 | 

Table 8.—Georgia: Kaolin sold or used by producers, by county | 

3 "1988 1984 | | 
County: Number of Quantity Value Number of Quantity Value 

processing (thousand ny processing (thousand 
facilities. shorttons) thousands) ‘s.cilities short tons) ‘thousands) 

Jefferson. --_-________ 2 240 $15,636 1 Ww Ww 
Richmond ____..._..------ 2 133 11,298 2 1969 1$16,014 

Mo , . 
Wilkinson _____________~-~- 6 902 99,606 6 1,164 123,105 
Other? 7 1,391 108,769 7 1,616 121,560 

Total __.__________---- 27 35,886 528,407 28 6,508 562,697 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Includes Jefferson County. 
7Includes Columbia, Houston, Sumter, and Warren Counties and data indicated by symbol W. 
*Data do not add to total shown because of independent rounding. 

Fuller’s Earth.—Output fell 128,000 short Fuller’s earth was mined by surface 
tons below the record high established in methods and trucked to a processing facility | 
1983. The industry was comprised of five where the ore was dried, crushed, milled, 

companies in southwest Georgia and asixth screened, and bagged. 
in the central part of the State. :
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Table 9.—Georgia: Fuller’s earth producers in 1984 

7 Company Location Product 7 . 

GATIN Mining and Chemical Coo"? ~~7—~777~2 rene HL = ~~~ Splalyntnand sbeorbents, | 
OS industrial wastes)-and 

. agricultural carriers. . 
Milwhite Co. Inc... 222 Attapulgus ____ Absorbents, fillers, 

co, oO os apeint compounds. . 
Oil-DriCorp _-___._ + ~~~. ~~ ___ Ocklocknee _... chonts (animal and industrial 

Waverly Mineral ProduciaConz2z2z27777777~- | M@@yg7----- = B | a 

Table 10.—Georgia: Fuller’s earth sold or used by producers, by kind | | | | 
| a (Thousand short tons and thousand dollars) | | | | 

Kind 1982 7 1988 1984 z 
Quantity Value Quantity. Value Quantity § Value | 

Attapulgite _..._..___.______ 295 15,768 497 28,571 364 _ 28,602 Montmorillonite ____________ 289 11,794 195 9,254 205 8,818 7 

Totalt..... 2 ---------, (si ts«é BV 692 82,826 569 82,415 —_—<$<$<>_<— $$$ 
Data may not add to totals shown because of independent rounding. | | 

Common. Clay.—Production and value of in brick production. From 1982 to 1984, 
products fabricated from clay and shale 86%, 80%, and 85%, respectively, were used ; 
increased for the second consecutive year. in brick manufacture. Other leading uses : 
This was due to the strong demand for included aluminum sulfate and portland 
building materials from the State’s con- cementmanufactures. = | 
struction industry. Data on Georgia’s con- During the year, Florida Tile Industries 
struction industry are presented in table 3. _Inc., a division of Sikes Corp., completed a 

The common clay and shale industry has $7 million expansion at its Shannon manu- : 
operations in four counties in the northwest facturing facility. The expansion, which 
and two counties in central and east-central followed the installation of a third produc- . 
Georgia. Summary statistics on the indus- tion line, increased production capacity by : 
try are given in table 11. Most of Georgia’s 50%.’ . : 

| common clay and shale production is used 

Table 11.—Georgia: Common clay production in 1984, by selected 
area and county 

Number Production 
Area and county Companies Mines Cea tthow. 

_ short tons) sands) eee OE ton) Banc) 

Central and east Bibb, Columbis’ Richusond” = 77777777777 : if sl "3804 eee eS 

Feldspar.—Georgia ranked third behind Greene County mine is developed in a 
North Carolina and Connecticut in the granite saprolite with high-potash feldspar 
production of feldspar, an aluminum sili- ore, while the Jasper County operation : 
cate used in glassmaking and ceramics. The produces soda feldspar ore from pegmatite. 
Feldspar Corp., a subsidiary of Pacific Tin At the Monticello facility, material from 
Consolidated Corp., the Nation’s largest both mines was crushed, ground, and a 
producer, operated surface mines in Greene feldspar concentrate obtained by flotation. - 
and Jasper Counties and a beneficiation The concentrate was bagged and shipped to 
plant at Monticello in Jasper County. The customers in over 20 Statés, Canada, and
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| Mexico. Production increased for the second pany mined crude pigments from lower 
consecutive year, principally because of in- Cambrian Age rocks; most of the pigments _ 

creased demand for flat glass and white- were processed into coloring agents for 

, ware for the construction industry. Feld- cement and construction materials. During 
spar use within the State has risen from the year, the company conducted a limited 

| 64,700 short tons in 1980 to 96,000 tons in exploration program to ensure customers of 
1984. The principal market is glass produc- an uninterrupted supply of pigment materi- 
tion in the Atlanta area. : | al. 
Gypsum.—Three companies imported Mica.—Franklin Mineral Products oper- 

gypsum from Canada to manufacture gyp- ated an open pit mine and a beneficiation 
sum board, plasters, fillers, and agricultural and wet grinding plant in Hart County in 
products. American Cyanamid Co. produced northeast Georgia. The company, a division 
byproduct gypsum during titanium dioxide of the Mearl Corp., also imported mica for 

co production at Savannah. Lemco Gypsum grinding. Some crude mica was trucked to 
Inc. purchased gypsum from American Cy- a company-owned wet grinding plant in 
anamid for briquet manufacttre for the Franklin, NC. Much of the production was 
cement industry. Georgia gypsum import- used by the parent company for pearlescent 

_ ers/users are as follows: - pigment manufacture. — , 
a a Perlite-—Armstrong World Industries 

| $$$ ——————_ Inc. imported crude perlite from Greece for 
__Compeny__County__Source___ expanding at a plant in Macon. Sales, pri- 
Genstar Building Chatham Newfoundland. marily for use in insulation, were below the 

| GeorgiaPacifc Corp,  Glynn__ NovaScotia, 1983 level. _ | / 
: - g Gypaum Div. ° ~ Sand and Gravel.—In 1984, Georgia's 

| Geld pond ene Chetham Do. sand: and gravel industry consisted of 50 
; Lena Grpeua Ene —_ _---do American Cy- companies operating 51 mines for the pro- 

| : | anamid Co. duction of construction sand and gravel and 
| oo oe : 4 companies operating 4 mines for industri- 

Kyanite-Mullite.—The production of kya- 1 sand and gravel production. Production 
nite, an aluminum silicate used by the and value of construction sand and gravel 

ceramic industry and. as a raw material in increased over 1983 levels, while industrial 

- the production of mullite for refractory Sand and gravel output and value fell. 
applications, was restricted to Georgia and _ Construction.—Construction sand and 

Virginia. oo a gravel production is surveyed by the U'S. 
In Lincoln County, C-E Minerals Inc. Bureau of Mines for even-numbered years 

operated an open pit kyanite mine and only; therefore, this chapter contains only | 
beneficiation plant at Graves Mountain. estimates for 1983. Data for odd-numbered 
The operation utilizes grinding, two-stage years are based on annual company esti- 
flotation, and magnetic separation to pro- mates made before yearend. 
duce a kyanite concentrate. The operation | The State’s construction sand and gravel 
was sold to Pasco Mining Co. in December. industry was reported in 3 principal areas, 
The company continued to supply kyanite in 11 counties in the Piedmont, in a belt of 6 

to the refractories industry. counties along the Piedmont-Coastal Plain 
Iron Oxide Pigments.—New Riverside border (fall line), and in 18 Coastal Plain 

Ochre was Georgia’s only iron oxide pig- counties. 
ment producer. The Cartersville-based com-
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Table 12.—Georgia: Construction sand and gravel sold or used in 1984, 
by major use category 

CS sity 

Ue owand qutittay a —)]H_$$ eee to) Oe 

Plaster and gunitessnda 2~~22227227z77777777777zzzzzz2. (tM 
Concrete products _________._____.______.___..ststi—sti‘sti~té™ _ 187 867 —s——is«é2«8 Asphaltic concrete______..._.._.________________...____ 85 118 °° 214 Road base and coverings oo ee ee 56 , 71 : 1.28 Fill -------- eT seéggy 478 1.45 Other® __--_---_ aa 8,506 2.48 | 

Total? or average. BAT 18,628 2.55 $< — Oe 
Includes other unspecified uses. | oo oS . *Data may not add to totals shown because of independent rounding. 

Industrial.—Georgia’s industrial sand years only; therefore, this chapter contains 
and gravel industry is situated in three only estimates for 1984. Data for even- 
central Georgia Counties, Crawford, Long, numbered years are based. on annual com- 
and Marion, and in the southwestern part pany estimates made before yearend. __ 
of the State in Thomas County. Four compa- Georgia’s stone producers market a vari- 
nies produced sand for, in descending order ety of stone types and products: crushed | 
of value, (1) glass container manufacture, granite; limestone, and quartzite for aggre- 
(2) unspecified, (3) sandblasting, (4) molding, gate applications; crushed limestone and | 
(5) roofing, and (6) filtration. Production de- marl for cement manufacture; ground mar- _—_siy . 
clined 61,000 short tons, which represented ble for extenders and fillers and for agricul- | : 
a $503,000 decrease in value. tural applications; crushed slate for light- __ 4 

Silicon Carbide.—Silicon Metal Products weight aggregate production; dimension | . 
Inc. operated the country’s only plant to granite for monumental and structural pan- : 
recover silicon carbide from granite cutting el fabrication; and flagstone and rubble for 
sludge. The Elberton-based firm used waste a variety of building applications. 
material from the dimension granite cut- | Crushed.—The crushed stone industry ° 
ting and finishing operation as plant feed, was primarily in the northern part of the ! 
recovering silicon carbide concentrate by State. The granite sector was in the north- . 
flotation. Recovery was enhanced by flota- central and northeast, limestone and slate 
tion research conducted by the U.S. Bureau in the northwest, marble in Gilmer and ‘ 
of Mines Tuscaloosa Research Center. Pickens County in north Georgia, and : 
_Slag—Iron and Steel.—Atlantic Steel Co. quartzite in Richmond County in east- 

plants in Atlanta and Cartersville produced central Georgia. Tertiary limestone-marl 
slag as a byproduct of steelmaking. The slag was mined in Houston, Lee, and Miller , 
was sold to a firm that markets the material Counties in the southern part of the State. 
as an aggregate. Although statistics are not available for 
Sodium Bicarbonate.—In June, River- precise numerical ranking, Georgia ranks 

side Products of Cartersville began operat- high in the Nation in the production of 
ing a sodium bicarbonate plant, the only ground marble for extender and filler appli- 
bicarbonate producer in the Southeast. Raw cations. Georgia Marble Co. operated four 
material for the over-20,000-short-ton-per- underground room-and-pillar mines in the 
year facility, soda ash produced from trona, Murphy Marble Belt of Gilmer and Pickens 
was shipped from Wyoming. Sodium bicar- County. Both dry and wet grinding are used 
bonate is produced by reacting soda ash, to produce several dozen products. | 
water, and carbon dioxide; the resulting Dimension Granite.—Georgia produced 
precipitate is dewatered, washed, dried, and 28% of the dimension granite quarried in 
screened. Major markets are the pharma- the United States and continued as the 
ceutical, food, and animal feed industries. leading granite producing State. The Elber- 
The company, a sister company of Chemical _ton District in northeast Georgia again was 
Products, a barium and strontium chemical the leading dimension granite producing 
producer, was incorporated in December area. The principal quarrying areas are 
1982. Elbert, Madison, and Oglethorpe Counties; 
Stone.—Stone production is surveyed by over 35 quarries are in operation within a 

the U.S. Bureau of Mines for odd-numbered 25-mile radius of Elberton. Much of the
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production is shipped by truck to the Port of chromated copper arsenate wood preserva- 

Savannah and then shipped to overseas _ tive. | 

markets. : a | Bauxite.—The U.S. bauxite industry is in 

Dimension Marble.—The Long Swamp Alabama, Arkansas, and Georgia. In Geor- 

-. Valley in Pickens County is the site of gia, production was from the Andersonville 

. Georgia Marble’s Tate Quarries, and for bauxite district in the southwestern part of 

many years the company has led the Nation the State where the Mulcoa Div. of C-E 

in marble output. The company’s Memorial Minerals operated a surface mine and proc- 

Div., located at the quarry site, fabricated essing facility. The bauxite is used in the 

. markers, mausoleums, and personal monu- manufacture of refractory grogs. 

4 ments; the Structural Div. at Nelson fabri- Copper.—Southwire Co. operated a cop- 

_ cated panels for interiors and facades. per smelter, a continuous cast copper rod 

: Other Dimension Stone.—Several north plant, and a copper wire facility. The com- 

Georgia firms produced a variety of meta- pany’s facilities are at Carrollton, west of 

morphic rock for flagstone applications. Atlanta. . : 

Metagraywacke, the principal stone quar- § Gold.—During 1984, five companies in 

ried, is used in exterior and interior applica- White and Lumpkin Counties were active in 

| tions in both residential and commercial gold mining. Most of the northeastern Geor- 

construction. | ~.. gia operations were locally owned, although 
Strontium Compounds.—Chemical Prod- one company in White County was con- 

wets imported celestite from Mexico; the trolled by a group of Mississippi investors 
strontium sulfate mineral is used in the operating under the name of Satellite Ener- 

production of strontium carbonate for the gy Inc. The largest operation, Tahloneka 

oS television picture tube faceplates market Resources Inc., opened in midyear on a 107- 

| and other specialty applications. Chemical acre site near Cleveland. | 

| Products is the only remaining major U.S. = Draglines and front-end loaders were 
| producer of strontium carbonate. —— commonly used for stripping and-mining, | 

The company also processed barite pro- and metal trommel screens and sluices 
duced by New Riverside Ochre for barium replaced the wooden varieties prevalent in 
chemical production. | the district a century earlier. Most of the 
Talc.—Murray County in north-central operations sell byproduct sand and gravel to 

_ Georgia is the site of Southern Talc Co.’s help meet expenses. ce 

Rock Cliff Mine. The crude talc was trucked — [ron and Steel.—Atlantic Steel operated 
to the company’s mill in Chatworth where 4 minimill in Atlanta and one in Carters- 
it was dried, crushed, and ground for sale to ville. The Atlanta mill was equipped with 

' the ceramics, insecticide, paper, roofing, two 90-short-ton electric furnaces and bar, 
and rubber markets. __ rod, and wire plants; the Cartersville mill 
‘Titanium Dioxide.—American Cyanamid was equipped with a.100-ton electric fur- 

produced titanium dioxide pigment at its nace and bar facility. a 

_ Savannah plant, which uses both the sul- — Platinum.—Tetronics Research and De- 
-fate and chloride processes. Principal mar- velopment Co. Ltd., Faringdom, Oxom, Eng- 
kets were the paint, paper, and plastic jand, constructed:a plant in the Atlanta 

industries. = ; . area for Texasgulf Inc. The plant was de- 

| American Cyanamid was negotiating signed to process 11,000 tons per year of 

with NL Industries Inc. for the sale of the yged automobile catalytic converters for the 
110,000-short-ton-per-year Savannah facili- extraction of platinum. 

ty. However, NL later announced that it 
would not pursue this acquisition because of —‘'gtate Mineral Officer, Bureau of Mines, Tuscaloosa, 

opposition by the Federal Trade Commis- AL. . a 
° 2%Senior economic geologist, Georgia Geologic Survey, 

s10N. Environmental Protection Division, Georgia ‘Bepartment 
of Natural Resources. 

METALS rilnia Soural Bil auld Inture Tht Sip Mind 
Arsenic.—High-purity arsenic trioxide ayo ie Tse ee mie Studios Reclamation 

was produced by Koppers Co. Inc. at a plant wo tlants Journal. Court Allows Truck Weight Exemp- 

in Conley. Raw material was obtained from ‘andersville Progress 

the roasting of gold ores from two Canadian Evaluations Sept 7, 1984. “ey Fropersy “ategoriee vp 
producers. The arsenic trioxide was process- Fearne inde Teed. Tile Starts Addition to 
ed into arsenic acid for the manufacture of
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| | Table 13.—Principal producers | 

. 
. ° 

~ , : Barite: . . New Riverside Ochre Co. _______ Box 387 Open pit mine Bartow. P sning Co Cartersville, GA 30120 and mill. De 
Mining le ee ae x Me --—-a0__ \. 

“se Cartersville, GA 30120 . 
. Bauxite: . 

Mullite Co. of America _._______ Box 87 _-—-do____ Do. 
Andersonville, GA 31711 

Cement: 
Blue Circle Inc _..9-._-_§_______ Becouth 20th St. oss Plant _____ Fulton. 

Medusa Cement Co.___________ Box 5668 -~-~-do____ Houston. Cla Cleveland, OH 44101 

American Industrial Clay Co______ 433 North Broad at. Open pit Warren and , Elizabeth, mines. ashington. Engelhard Minerals & Chemicals Menlo Fark 817 -~—--do____ Deca athingto rp. n, n, 
Wilkinson. J.M. HuberCo _.____________ Thornall St. _—-do____ Twiggs and 

Edison, NJ 08817 arren. Thiele Kaolin Co_____.________ Box 1056 ~-—-do____ Warren and Sandersville, GA 31082 Washington. Feldspar: | | 
The Feldspar Corp____________ Box 99 Open pit mines Greene and ” . Spruce Pine, NC 28777 and plant. . Jasper. Gypsum (calcined): | ° 
-Genstar Building Products Co _____. hg Plant _____ Chatham. 

Georgia-PacificCorp__.._.____-_ 183 Peachtree St., NE. _--do_.._ Glynn. 
Atlanta, GA 30303 : National Gypsum Co... 5 4100 First International Bldg. _ __~-do____ Chatham. : oe Dallas, TX 75270 . 

YB ines Mining Co Box 649 | Open pit mi ‘Lincoln. | 
ASCO Hee ee x n pit mine zincoln. i Mi Washington, GA 30673 and plant. 

Franklin Mineral Products, a 635 Main St. __.-do____ Hart. division of Mear! Corp. Wilmington, MA 01887 . Perlite (expanded): 
Armstrong World Industries Inc_ _ _ _ 1010 Concord Plant _____ Bibb. | Lancaster, PA 17604 

- Sand and gravel: 
Construction: 

8 Atlanta Sand & Supply Co ____ Route 1 Open pit mine Crawford. a Roberta, GA 31078 
Brown Bros. Sand Co________ Box 82. Open pit Talbot. ‘ Howard, GA 31089 mines. . Howard SandCo __________ Box 118 ~—-~-do____ Talbot and “ . Butler, GA31006 , Taylor. 

tae ria rd Co Mining In Route 1 Open pit mi Crawford 
0 un Cu u n pit mine ord. . % Roberta, GA 31078 P 

L. C. Curtis & Son Inc _______ Box 128 _---do____ Greene. 
Watkinsville, GA 30677 

Montgomery Sand Co., a subsid- Box 2117 -_--do___ Thomas. lary of Florida Crushed Stone Thomasville, GA 31792 . 

Jesse S.Morie &SonInc______ 1201 North High St. ----do.__._ Marion. 
Millville, NJ 2 

Stone: - 

CresMrorida Rock Industries In Box 4667 Quarri Clayto ori es Inc _ ___ x es ___ n, 
Jacksonville, FL 32201 ayette, 

Floyd, 
Monroe, . Spalding. Georgia Marble Co __________ 2575 Cumberland Pkwy., NW. ----do____ Cherokee, 

Atlanta, GA 30889 De Kalb, 

Forsyth, 
Gilmer, 
Hall, 
Newton, 

Martin Marietta Aggregates Box 30018 _d Jones | --- x —~-—-do____ ones, 
Raleigh, NC 27612 Lee, 

Richmond, 
Warren. 

See footnotes at end of table.
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| Table 13.—Principal producers —Continued 

'*. Commodity and company - Address — Type of activity ~ County 

| | Stone —Continued . a o . a 

Crushed —Continued . . oe . 

- North Georgia Crushed Stone Co., Box 468. a Quarries _._ __ Clarke, | 

a division of Koppers Co. Inc. Lithonia, GA 30058 . : De Kalb, . 

: Habersham, 

- Steph | . oe | / Hall ons, 

Vulcan Materials Co.__._._.--. Box 80730 ___-do__-- Carroll, ~ . 

Atlanta, GA 30366 | Cobb, 

. - Douglas, 

BC Gwinnett, 
Henry, 

: . Troup. 

Dimension: 
- 

Bennie & Harvey Inc_ — -~~~-—- Box 958 Quarry and Oglethorpe. 

Elberton, GA 30635 . finishing : 

Pp. . . 

Coggings Granite Industries Inc — Box 250 ___-do-_—-~ Madison. . 

Elberton, GA 30635 

. Georgia Marble Co —----~----- 2575 Cumberland Pkwy., NW. odo... Pickens. 

° Atlanta, GA 30339 . on, 

Granite Panewall Co., a division Box 898 ___-do_—_- Elbert. 

Tal of Florida Crushed Stone Co. Elberton, GA 30635 oO . 

Southern Talc Co_ __~---~------ Box F . Mines and Murray. 

Chatsworth, GA 30705 mill, = 

1A\s0 produced crude iron oxide pigments. | - -



The Mi al Indust f 

This chapter has been prepared under a Memorandum of Understanding between the | 
Bureau of Mines, U.S. Department of the Interior, and the Department of Land and 
Natural Resources of the State of Hawaii for collecting information on all nonfuel 
minerals. | 

| By Herbert R. Babitzke’ | - 

_ Hawaii’s nonfuel mineral production val- accounted for the total mineral value. All of | 
ue decreased slightly in 1984 to $51 million, the industrial minerals except gem stones Oo 

- down from the $52 million recorded in 1983, and lime were used by the construction | 

and 20% less than that from the record industry. Hawaii ranked 44th in the Nation a 
high year of 1979. The nonfuel mineral in value of nonfuel minerals produced in | 
industry in the State is largely dependent 1984, identical to the ranking attained in 
on construction. A protracted strike by the 1983. | 
building trade unions, beginning in mid- Construction continued on the deep-draft 
year, resulted in a substantial decline in the harbor at Barbers Point, which will serve as | 

total volume of construction over the year, a second commercial port for Oahu; comple- 
with a corresponding decrease in the quan-_ tion is scheduled for June 1985. The con- 
tity of minerals produced. An improvement struction required the removal of 10 million : 
in the construction industry, primarily ow- cubic yards of coral, which was being stock- 
ing to yearend seasonal expansion, was piled on the Campbell Industrial Park for 
noted late in 1984. | eventual sale for road construction aggre- 
Nonmetals—cement, gem stones, lime, gate, concrete aggregate, and for agricultur- 

pumice, sand and gravel, and stone— _ al purposes. 

Table 1.—Nonfuel mineral production in Hawaii! 

1983 1984 
Mineral ronnie Wale 

“ Quantity (@nousands) entity ¢nousands) 
Cement: 

Masonry ________.___.—~ _~-~ thousand short tons_~_— 6 $641 5 $792 
Portland ___________________________-do____ 216 20,673 186 18,282 

Sand and gravel (construction) ______.__..___.---do____ ©440 ©1000 436 2,031 
ne: 

Crushed________-_____-_------------~-de__- 5,532 29,708 °5,400 ©29,700 
Dimension ____________._-~~—~--.--~~~~-do___~_ ?) 3 __ _— 

Combined value of gem stones, lime, and pumice ________—_~ XX 391 XxX 442 

Total.» eee XX 52,411 XX 51,247 

“Estimated. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
7Less than 1/2 unit. 
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Table 2.—Value of nonfuel mineral production in Hawaii, by county! 
(Thousands) . 

County | 1982 1983 | ene rotaclae 

Hawaii ~_-__ ~~ _ Le w : WwW Stone (crushed), pumice, stone (dimension). . 
Honolulu ~~~. -_~_-_--_~-___- W = $42,012 Stone (crushed), cement. . 
Kauai ______~__~____-~__-____-- ._ $78 2,100 Stone (crushed). 
Maui____-_-_-_---___--_--_-~~-- 1,344 ~ . 1,291 Stone (crushed), lime, pumice. 
Undistributed?@_________________ W 6,007 
Sand and gravel (construction) ______— XX “1,000 
Stone: . 

Crushed___________________ £26,600 XX | | 
. Dimension —-—_—-_~---~------ &4 XxX. 

Total ---_--_---------- 46,889 52,411 oo oe | , 

°Estimated. W Withheld to avoid disclosing company | proprietary data; included in “Total” for 1982 and 
“Undistributed” for 1983. XX Not applicable. 

1County distribution for crushed and dimension stone (1982) and construction sand and gravel (1983) is not available; 
total State values are shown separately under “Sand and gravel (construction)” or “Stone.” 

2Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

Com COUNTY | HONOLULU . . | . | ” 

4 oo  KALAWO | waoual Kimoepe | 
COUNTY / Sma 

° COUNTY - CFS . 

o | 
Mineral Symbois COUNTY 

. Gem Cement plant , , | HAWAII 
Lime Lime plant . 
Pum Pumice. 

& Stone | 

: COUNTY 

Figure 1.—Principal mineral producing localities in Hawaii. 

| Of major concern to Hawaii was the Law Hawaiian archipelago. Hawaii’s Governor 
of the Sea controversy. The United States said, however, that the U.S. Department of 

declined to sign the treaty, based on objec- the Interior was responsible for exploring 
tions to its provisions regarding seabed and developing ways to mine the ocean 
mining within international waters. Seabed bottom. Later in the year, Interior’s Miner- 

: mining within national economic zones was als Management Service granted the State 
another matter; the Federal Government of Hawaii $1.8 million to conduct a search 

claimed a 200-mile offshore Exclusive Eco- for cobalt on its seamount slopes. Recent 
nomic Zone (EEZ). The EEZ may become findings by the U.S. Geological Survey of 
significant to Hawaii because it conceivably large concentrations of manganese crusts 
could facilitate seabed mining in offshore are again raising some expectations that 
waters. A joint Federal-State task force was Hawaii may still play a role in developing 
formed in February to consider the econom-__the Pacific’s mineral resources. The possi- 
ic potential and environmental impact of bility of the State becoming a center for 
ocean mining of cobalt-rich manganese seabed mining could lead to diversification 
crusts in the 200-mile zone surrounding the of the State’s economy
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~ Table 3.—Indicators of Hawaii business activity | 

1982" 1983 1984P . 

Employment and labor force, annual average: 
Population ___..____________--~----------~~=~-~ thousands___. 997 | 1,018 1,039 
Total civilian labor force. _§__/__/__._-§__________---._-.~_~--do___~ 460.0 472.0 473.0 
Unemployment __.____________+-~---------------~-do____ 31.0 30.0 27.0 

Employment (nonagricultural): 
Mining total _________________.-__---__-----~~do____ Jl Jl Al 

Nonmetallic minerals except fuels _________.____-__---do___~_ Jl Al l 
Manufacturing total.__§_______________-_____--__~ -~-do___~_ 22.4 . 22.4 21.8 
Primary metal industries? __________________-----do___~_ J a) NA 
Stone, clay, and glass products____.______________--~@o___~ 1.2 1.1 ~ 1.0 
Chemicals and allied products! _________________---do___~_ 5 5 NA ; 
Petroleum and coal products? _________-_______----do____ 5 5 NA 

Construction ___§_.§_§_ __ -_-___~_____~__-__-~_-_---~-~-do____ 17.9 17.8 16.1 
Transportation and public utilities .____._. ____-___-_-_-__---~-do____ 31.2 31.1 31.9 

. Wholesale and retail trade___§_§_9$___§______-__-.-~-_-~-~-do____. 104.8 106.8 110.6 
Finance, insurance, real estate _______________--.---~~-do___~- 31.5 31.9 31.9 
Services _________~________~__ +--+ ~~~ do 101.2 104.9 | 108.5 
Government and government enterprises_ — _._-.______-_---do___~ | 90.3. 91.3 91.7 . 

Total® =§_§ = LL -do_ 399.4 406.2 412.5 
Personalincome: 

Total. __~___=______ ~~~ millions__ $11,604 = $12,570 - $13,547 
Percapita __________=______---~_---_--------~-------~-— $11,642 = $12,345 $138,042 

Hours and earnings: 
Total average weekly hours, production workers __—_—-—____~~-—-—-—----- 37.9 38.6 38.1 
Total average hourly earnings, production workers. _____._._____--~~-~+~ $7.97 $8.23 $8.35 

' Earnings by industry: | | 
Farm income_____.__.____.__~___~_ ee _ millions. _ $262 $264 $298 . 
Nonfarm _____________.___+~-_--~-~-----~----~~~-~-~-do__~- $8,257 $8,907 ' $9,520 

Mining total _____________-_-_~---~----~--~---~~~-~-~do___- $2 $2. $1 
Nonmetallic minerals except fuels _________.______-_--do___~_ $1 $2 $1 

. Oil and gas extraction ___ —..._____------------~-~-do___- (4) (4) (4) 
Manufacturing total ______.____-____.~_---_--~---~-~-do___~ $431 $450 $459 

Primary metal industries _ _________-__--___--_-~--do___~- $2 $2 $1 
Stone, clay, and glass products__________--___-L-~~-do___- $35 $34 $30 

' Chemicals and allied products __________-__._-_-_-=-do___~_ $11 NA NA 
Petroleum and coal products _—_.__.______-~__-__-_-~~-do___~ $22 | $23 $25 

_ Construction _.__§___~_____ ee ee + --do___ $493 $546 $503 
Transportation and public utilities ___._._._._/__-__.__._-__-~-do___= $790 $809 $873 
Wholesale and retail trade___~§_~§_§_§____.__________-_~_-do___~ $1,322 $1,400 $1,525 

° Finance, insurance, real estate _____.____.____.._.__~_-do____ $552 $631 $669 
Services __§.. ~~~ _-- ee ~~ do $1,771 $1,980 $2,201 
Government and government enterprises______._____.__--do___~ $2,864 $3,048 $3,248 

Construction activity: . 
Number of private and public residential units authorized ___________~ ~~ 5,790 4,760 5,400 
Value of nonresidential construction ___________.__._——_—- millions_ _ $250.3 $117.8 $139.2 
Value of State road contract awards____________________~~-do____ $69.0 $77.3 $45.9 
Shipments of portland and masonry cement to and within the State 

thousand short tons_ _ 2385 - 222 191 
Nonfuel mineral production value: 

Total crude mineral value____.________-_---~---~-~--—-~ millions__ $46.9 $52.4 $51.2 
Value per capita._________.__.-____~_-_---~--~----~-+-~-+-+-~-+-- $47 $51 $49 

PPreliminary.. ‘Revised. NANotavailable. | 
14Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
2Less than 50 employees. 
3Data may not add to totals shown because of independent rounding. 
“Less than 1/2 unit. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 

REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS 32% of capacity in 1984, compared with 
; 36% of capacity in 1983. Sales of portland 

Cement.—Kaiser Cement Corp. at Waia- cement declined by 14% from those of 1983. 
nae and Lone Star Hawaiian Cement Corp. Masonry cement sold during the year was 

at the Campbell Industrial Park operated 5,497 short tons, a decrease of about 10% 
_ the two cement plants in Honolulu County from the 1983 quantity; value, however, was 

(Oahu). Combined annual capacity for both up 24% to about $792,000 in 1984. 
plants is approximately 600,000 short tons Of the total portland cement sold, 72% 
of cement. The plants produced at about was used in ready-mix concrete, 13% by
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| concrete-product manufacturers, 7% by tioner; the raw limestone was produced 
- _ building-material dealers, 7% by other con- from local harbor dredging operations. 

tractors, and 1% by government agencies ‘Reported lime production in Hawaii 
and miscellaneous customers. No sales to decreased 25% in quantity and almost 16% _ 
highway contractors were reported for 1984. in value from that of 1983. 

Raw materials consumed in portland ce- Pumice and Pumicite—Pumice and 
ment manufacture were limestone, coral, pumicite production in Hawaii increased 

volcanic cinder, sandstone, sand, pyrite,and 12% in quantity and 6% in value over that 
_ gypsum. Kilns at both plants were fired of 1983. Pumice was mined by the Puna _ 

with fuel oil and coal, and electrical energy Sugar Co. Ltd. at Keeau and by Volcanite | 
was purchased for each. As in previous Ltd. at Kailua Kona in Hawaii County; | 

: years, all of the limestone, coral, and vol- pumicite (volcanic ash) was mined by Maui _, 
| canic cinder were mined at nearby quarries Pineapple Co. Ltd. at Lahaina in Maui _ 

on Oahu; other raw materials were import- County. Principal uses were for concrete 
ed, either from Australia or Mexico. Coal aggregate and in landscaping; lesser uses 

: was imported from Australia. were for insulation and in road construction 
| Ameron Honolulu Construction & Dray- and maintenance. | 

. age Ltd. (Ameron HC&D) doubled the ca- Sand and Gravel.—Construction sand 
pacity of its concrete pipe manufacturing and gravel production is surveyed by the 
facility at Barbers Point on Oahu. The U.S. Bureau of Mines for even-numbered 
company produced concrete cylinder pipe, years only; the 1983 chapter gave estimates. _ 
vertically cast and horizontally spun Data for odd-numbered years are based on 

| reinforced concrete pipe, and machine-made _ estimates made before yearend. 
concrete pipe. | 7 The 1984 output of construction sand and 
Gem Stones.—Supported by expanding gravel in the State decreased 3%, but the _ 

| tourism and a steady local market, the value increased 66% over that reported for 
Hawaiian semiprecious gem stone industry 1982, when the last complete canvass was 
continued to draw considerable interest in taken. Average unit value for all use catego- 
1984. Coral in the favored “‘angelskin” pink ries increased 71% over that of 1982. Five 
and black colors, and in less desirable red companies reported sand and gravel produc-. 
and gold tones, was taken by divers from tion in 1984, each producing from a single 

. nearshore coral beds. Olivine (peridot) was owned or leased pit. Amelco Corp. produced 
recovered from volcanically derived in Maui County; Kauai Sand & Gravel Inc., 
sources. These semiprecious gem stones Lihue Plantation Co. Ltd. and Kekaha 
were used by the local jewelry industry. Sugar Co. Ltd. produced in Kauai County; 
Lime.—The Hawaiian Commercial & and Hamakua Sand & Gravel produced in 

Sugar Co. Ltd. produced quicklime and Hawaii County. Kauai Sand & Gravel on 
hydrated lime from its calcining operations Kauai was the major sand and gravel pro- 
near Paia in Maui County. Brewer Chemi- ducer, with Amelco ranking second. The 
cal Corp. continued to produce fine-ground distribution of the major use categories is 
calcium carbonate at Kawaihae in Hawaii given in table 4. All sand and gravel pro- 
County for sale as agricultural soil condi- duced was transported by truck. 

' Table 4.—Hawaii: Construction sand and gravel sold or used in 1984, 
by major use category 

Quantity Value Value 

us cs Se ett 
Concrete aggregate __________________~_____ WwW WwW $9.00 
Asphaitic concrete. ___________--_---~--~-~_~-~-~__ te WwW Ww 6.00 
Road base and coverings ______________~_____~-~___________ Ww Ww 3.70 
Other_________ ~~~ Le 436 $2,031 4.66 

Total or average _________~____~__ LLL 436 2,031 4.66 

W Withheld to avoid disclosing company proprietary data; included with “Other.”
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Stone.—Stone production is surveyed by of beach sand mining several years ago. 
the U.S. Bureau of Mines for odd-numbered Ameron HC&D announced plans during the 
years only; therefore, this chapter contains year for a 152-acre expansion of the Kaapa 
only estimates for 1984. Data for even- quarry. If the plan is carried out, the 
numbered years are based on annual com- company would be able, starting in 1988, to 
pany estimates made before yearend. mine 650,000 tons of rock per year through 
Ameron HC&D, a major producer of the year 2012; opposition to the expansion 

crushed stone products, was the principal was voiced by an environmental group. 
supplier of concrete and concrete products Kauai Sand & Gravel received approval 
to the State’s construction industry. A vari- from the Kauai Planning Commission to 
ety of crushed stone products, ranging from construct asphalt and concrete batching 
coarse aggregate to a sand-size fraction, was plants at its Hanamaulu Valley quarry on 
produced at the company’s Kaapa quarry the island of Kauai. 
crushing operation on Oahu. Sand produc- 
tion from crushing has been essential to the —_ gate Mineral Officer, Bureau of Mines, Spokane, WA. 
construction industry since the prohibition 

Table 5.—Principal producers | 
eee 

Commodity and company Address Type of activity County —————— SEE PC OF CIVIL MOUNT 
Cement: 

Kaiser Cement Corp_________ Waianae Plant Cement plant ______ Honolulu. 
300 Lakeside Dr. 
Oakland, CA 94612 ‘ 

Lone Star Hawaiian Cement Corp Hawaii Plant ~-~-do_________~- Do. | 
91-055 Kaomi Loop : 

_ Ewa Beach, HI 96706 
Lime: 

Hawaiian Commercial & Sugar Co. Box 266 Rotary kiln and con- Maui. : 
Ltd. Puunene, HI 96784 tinuous hydrator. 

Pumice: 
Volcanite Ltd. __-_____-____ Box 3000 Surface mine ______ Hawaii. 

Kailua Kona, HI 96740 . 
Sand and gravel: . 

Amelco Corp., Maui Concrete _ _ _ Box 488 Plant and pit_ ______ Maui. : 
SO Kahului, HI 96732 : 

Kauai Sand & Gravel Inc_ _ _ _ __ 4247 Kapaia Rd. ~_~-do_- Kauai. 
Lihue, HI 96766 

Stone: ’ 
Ameron Honolulu Construction & Box 29968 Quarries _________ Honolulu and 

Drayage Ltd. Honolulu, HI 96820 Maui. 
Grove Farm Rock Co. Inc_ __ ___ Puhi Rural Station ~__-do. Kauai. 

Lihue, HI 96776 
Lone Star Hawaii Rock Products _ 11555 Dublin Canyon Rd. Quarry __________ Honolulu. 

Pleasanton, CA 94566 
Pacific Concrete & Rock Co. Ltd_ _ 2344 Pahounui Dr. Quarries _________ Honolulu and 

Honolulu, HI 96819 Maui 
(Molokai). © 

eee





The M1 1 Industry of 

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

By W. L. Rice,? E. H. Bennett,? and M. M. Miller® | 

| Idaho’s nonfuel mineral production value mineral value for the year; silver accounted oo 
decreased slightly in 1984 to $412 million, for 63% of that total. Idaho ranked 21st in So 
down from the $415 million recorded in the Nation in value of nonfuel minerals | 

1983. The first full year of molybdenum produced in 1984, down from the 17th rank- 
production in the State and an improved ing achieved in 1983. , | 
year in the phosphate industry were not The Cyprus Thompson Creek molybde- 
sufficient to offset decreases in the value of num mine west of Challis in Custer County 
silver production because of lower silver accomplished its first full year of production 

_ prices. in 1984; by yearend, the operation had 
Silver continued to be the leading com- achieved 75% of capacity, producing about 

modity in terms of value, followed by phos- 50 tons of molybdenite concentrates per 
phate rock, molybdenum, and gold. Metallic day. _ 
minerals accounted for 59% of total nonfuel | | | oo | 

Table 1.—Nonfuel mineral production in Idaho! : : 

) ~~ 1988 1984. SW 
Mineral Value Value 

Quantity (thou- Quantity (thou- 
sands) sands) 

Antimony ore and concentrate, antimony content ____— short tons__ 585 Ww | 557 WwW 
Clays __.__.__-_.---------.-~—~ ~~ thousand short tons_ _ 6 $91 21 $243 
Copper (recoverable content of ores, etc.) ________-~— metric tons__ — 3,556 6,000 3,701 5,455 
Gem stones ________~-___-________~-_~__-- ~~ NA 100 NA 150 
Lead (recoverable content of ores, etc.) ____________--~ metric tons__ 125,893 T12. 376 Ww Ww 
Lime _____________________—.-—-- thousand short tons_ _ 85 7,686 87 5,616 
Phosphate rock _______.________— —-~—- thousand metric tons__ WwW WwW 4,722 126,586 
Sand and gravel (construction)______———-_.- thousand short tons_ _ €3,000 €9 800 4,725 13,509 
Silver (recoverable content of ores, etc.) _.___ thousand troy ounces_ — 17,684 202,308 18,869 153,608 
Stone (crushed) __ ___________..--—-- thousand short tons_ _ 1,935 7,480 ©1800 ©7,100 
Combined value of cement, garnet (abrasive), gold, gypsum, molybdenum 

(1984), perlite, pumice, sand and gravel (industrial), stone (dimension), 
tungsten ore and concentrate (1983), vanadium, zinc, and values 

indicated by symbol W ~~ - ~~ -------~-----~---;-------____XX_169,318  XX__—*100,028 
Total ___________________--.~--.----------- XX 415,159 XX 412,295 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes bentonite and fire clay. 
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Table 2.—Value of nonfuel mineral production in Idaho, by county! 

(Thousands) 

- 2 Minerals produced in 1983 
- County 1982 1983 in order of value 

Ada______ 2 $800 — W _ Silver, gold, lead. 
Adams __________~______ $30 Stone (crushed), silver, copper. 
Bannock ____ ~~ = ee W W Cement, stone (crushed). 
Bear Lake ____________~____ __ (3) Lead, silver. 
 Benewah________-~-___----~- Ww W Garnet (abrasive), stone (crushed). 
Bingham_____~.~___________ 18,091 © W ‘Phosphate rock.. 
Blaine _____ ~~ ___________ WwW WwW Silver, stone (crushed), gold, copper, lead. 
Boise ____ -_________-~___~_ _- 1 Stone (crushed). 
Bonner __________________ WwW WwW Silver. 
Bonneville______ 2 _______ W W Stone (dimension), pumice, stone (crushed). 
Boundary _____—_-_1-—~__=_~_ 70 54 Stone (crushed). 
Butte _--- Ww (3) Do. - 

'  . Camas ____ WwW WwW Silver, gold, lead. 
- Canyon_____~____ ~~ =~ Ww. 1,527 ~— Lime. 

Caribou__ ~~~ ~~~ _____ W 99,032 Phosphate rock, vanadium, stone (crushed). 
Cassia________________~_- ws. W _ _ Stone (dimension), stone (crushed). . 
Clark _-_ $$ __ W 131 Stone (crushed), clays. 

. Clearwater._..__~_~_________ (4) 83 Stone (crushed). 
Custer _.________________ 653 2,301 Silver, lead, copper, gold, stone (crushed). 
Elmore ____ __§__§____~~___~- WwW 18 — Stone (crushed). 
Franklin. ~_~_§_~§_~§_§_~§_ (4) 117 Do. 

- Fremont ______________-~- 45 7 Do. 
Gem____~__ 1,694 WwW Sand and gravel (industrial). 

. Gooding __________~-_~~_-_ . WwW _— 
HO Idaho.____ = 5 5 ee wi. 1,498 Stone (crushed), gold. . 
a Kootenai... -_ _____~____ WwW 6 Stone (crushed). 

= Latah___ ~-- ~~ ee Ww W Stone (crushed), clays. 
. Lemhi __~_~__~_~_________-__ Ww . 22 Stone (crushed), gold, silver, lead. 

. | Lewis _______-__~~_-~~i--~- (4) _ 810 Stone (crushed). oe 
. Madison ________~___~~~__--~ WwW — 

Minidoka. __ ________22____ WwW - 4,389 Lime. 
Nez Perce ___. -______~______ 430 285 Stone (crushed). 
Oneida __________-------+ WwW WwW Perlite, pumice. . 
Owyhee._________.-__.__- WwW WwW Silver, gold. 

. Power_______~_~~-----=+-- — 6 _— 
Shoshone_ — ~~~ -§ - __-_-_-______ 128,863 204,311 Silver, lead, copper, gold, antimony, zinc. 
Twin Falls_ 2 W Ww Lime, stone (crushed). 
Valley _____~_____--_--- W WwW Gold, silver, stone (crushed), tungsten. 
Washington ______§_________ WwW WwW Gypsum, stone (crushed). 
Undistributed® ~_§__§_______-__ T146,655 91,237 
Sand and gravel (construction)_ _ _ _ XX £9,800 
Stone:. 

‘Crushed _____~________~- &6,000 XX 
Dimension __ $$ __. ~~ __ Ww XX . 

‘Total. ______________ — ™ 393 309 415,159 

_ ©Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not.applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 
2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
3Less than 1/2 unit. 

sporushed or dimension stone was produced; data not available by county. Total State value is shown separately under 
“Stone.” - ~ 

*Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
6Data do not add to total shown because of independent rounding.
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Table 3.—Indicators of Idaho business activity | 

/ 1982* 1983, 1984 a 

Employment and labor force, annual average: ae 
Population. __ -__________-__-_-~----~ ---~-~ ~~~ thousands_ _ 977 987 1,001 
Total civilian labor force __ $$. ___________-_____~-do___~- 444 458 464 a 
Unemployment__________________-_-_-_-___-~~~-do___~_ 44 45 33 

Employment (nonagricultural): | 
Mining total? ______________________-_______do____ 3.8 4.1 — 4.0 

Metal mining. ._-____.________________~___do____ 2.5 2.6 2.7 
Nonmetallic minerals except fuels? ______________do____ 1.1 1.3 NA : 
Oil and gas extraction? ____________________.-do____ 2 2 NA . 

Manufacturing total ___________________.___.~-do____ 47.8 . 614 54.2 
Primary metal industries?________.____.___.__-=do-___ 2 aI NA 
Stone, Clay, and glass products ~ eee  do__e 9 1.0 29 . 
Chemicals and allied products__________-______-do____ | NA 3.3 3.5 

Construction. _~§_~9_~9_____~__ dole 13.8 13.2 12.8 
. Transportation and public utilities _-_.___§__._._________do____ 19.1 19.1 19.0 © 7 

. Wholesale and retail trade _.____________-_---~~-do____ 78.0 79.4 82.3 
Finance, insurance, real estate____________________do____ 22.7 23.0 23.5 

*  Services__ $99 2 LLL do 59.3 59.9 61.6 
Government and government enterprises _____________do____ 67.8 67.8 68.0 

Total® ~o2 2 LLL do 312.2 317.9 | 325.5 
Personal income: 

Total _________________ ~~ ~~~ millions_ _ $8,789 $9,322 $10,099 
Percapita_____________________ ee $8,966 $9,444 $10,092 

Hours and earnings: . . 
Total average weekly hours, production workers_______.__~_____~--— 36.7 37.4 37.6 

Mining ____2_____________ ee 39.6 41.5 41.1 | 
Total average hourly earnings, production workers ______________--~ $8.62 $8.49 $9.34 - 

Mining __________________________ $13.04 $13.35 . $14.31 
Earnings by industry: - 

Farm income ______}_____ ~~ ~~ millions_ _ $417 $492 $512 
Nonfarm_—____§_§__~_~_~___ ~~ ee do $5,562 $5,976 $6,491 

_ Mining total! 2-2 > 5 ee eee Lda $99 $117 $129 
Metal mining. ______~____________________do____ $69 $85. $95 , 
Nonmetallic minerals except fuels_____________--do___ _ $24 $29 $32 a 
Oil and gas extraction ____________.__-.___. _-do____ $5 $3 $2 : 

Manufacturing total _- °.. ~-. ~§ 5) 5 5 = eee eee doe $1,020 $1,128 $1,278 
_’ Primary metal industries __________-__-__----do____ $11 $3 $4 

Stone, clay, and glass products ________________-do____ $18 20 $21 
Chemicals and allied products__________________do____ $64 $65. $115 

Construction. __§__§ ~~ LLL do $410 $419 — «$478 
Transportation and public utilities _._.._-_-_._..________ .do____ $498 $520 $536 

' Wholesale and retail trade _________~_____________do____ $1,012 $1,071 $1,164 
Finance, insurance, real estate____________________do____ $262 $300 $328 
Services__________~___~~-_~-~~ ~~~ _-_ doe $1,095 $1,178 $1,263 
Government and government enterprises _________.____do____ $1,118 $1,188 $1,261 

Construction activity: . 
Number of private and public residential units authorized. __________ 2,536 4,225 4,009 , 
Value of nonresidential construction ___________-_.~-~-~ millions_ — $176.9 $175.7 $191.0 
Value of State road contract awards __.-. -_..-~.-____.--do____ $53.0 $80.2 $87.4 
Shipments of portland and masonry cement to and. within the State 

thousand short tons_ _ 242 269 277 
Nonfuel mineral production value: 

Total crude mineral value _________________-_.— ~~ millions_ _— $303.3 $415.2 $412.3 
Value per capita _____~§____~__~_____ ee $301 $421 $412 

PPreliminary. "Revised. NA Not available. . 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
SData may not add to totals shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 

The J. R. Simplot Co.’s new Smoky Can- lode mining in 1984. Cumulative production 
yon phosphate operation in Caribou County for the 100-year period, from 30 major : 
came on-stream in the third quarter of 1984. mines and an equal number of minor ones, 
The $40 million project includes a nearly 2- totaled about 998.2 million troy ounces of 
million-ton-per-year open pit mine, a mill- silver, 507,000 troy ounces of gold, 8.4 mil- 
ing and pumping complex, and a 27-mile- _ lion tons of lead, 3.2 million tons of zinc, and 
long slurry pipeline to the railhead at 169,800 tons of copper. The total value of all 
Conda. ore mined in the Coeur d’Alene District for 

The Coeur d’Alene mining district in the 100-year period is estimated at $4.6 
Shoshone County celebrated 100 years of billion.
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| Figure 1.—Value of silver and total value of nonfuel mineral production in Idaho. .
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Mineral Symbols 
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Figure 2.—Principal mineral producing localities in Idaho. | 

Trends and Developments.—Although and lower world oil prices. In 1984, Idaho 
silver prices decreased substantially from mines produced more than 42% of the 
1983 levels, all of the State’s major silver Nation’s new silver, compared with 41% in 
mines maintained full-scale production dur- 1983. 
ing the year, and exploration and mine A limited recovery in the Idaho phos- 
development continued at high levels. Fac- phate industry that started in 1983 contin- 
tors bearing on decreased silver prices were ued into 1984. One phosphate mine that 
strength of the U.S. dollar, high interest was closed in 1982 was reactivated, a new 
rates, a declining domestic inflation rate, major mine went into production, and a
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major expansion and modernization of a the Idaho-Montana border; the hole, pro- 

phosphate: fertilizer plant was started in jected fora 5,000-foot depth, was down more 

1984. Although phosphate prices remained than 4,000 feet by December 1984. Anacon- 

OF throughout the year, all companies da also drilled a ae heer Gace noe under- 

produced at near capacity. ground at the Reindeer Queen Mine. The 

The Bunker Ltd. Partnership continued Anaconda drilling projects will be among 

to maintain the Bunker Hill lead-zinc the deepest holes ever drilled in the district; 

smelting and mining complex on a standby a new drilling technology is being used that 

basis throughout the year, despite mainte- allows the drill to be guided to its target. 

nance costs of $450,000 per month. Obsta- Noranda Exploration Inc. completed its 

cles cited by Bunker Ltd. to an eventual exploration program on an Idaho-Montana 

reopening were the cost of compliance with Silver Inc. property straddling the Idaho- 

Federal lead emission standards, a shortage Montana border. Noranda did not find a 

_ of zinc concentrate, a continued soft price deposit large enough for its requirements, 

for lead, and a decline in lead markets. so it terminated the lease. 

Exploration.—Silver exploration activity Cominco American Incorporated contin- 

in the Coeur d’Alene region remained gen- ued with its second year of exploration for 
erally high during 1984, but falling silver gold on the 109-claim Viking Resources 

prices as the year progressed reduced the property near Murray. 

amount of exploration to less than the 1983 Pacific Coast Mines, a subsidiary of Unit- 

level. . : oo ed States Borax & Chemical Corp., drilled 

Coeur Explorations Inc., the exploration two holes on Empire Gold Mines Inc.’s 
| subsidiary of Coeur d’Alene Mines Corp., : 

tinued k rty held by Royal property near Murray. 

Oe ait . ik "C itl Sit © Mi y i ya Intermountain Minerals Engineers Inc. 

eath } Hie “ ot Ane ° Minin Co D AIL. continued exploration at the Golden Dream 

and the Highlana Aurora Mining V0. ©ti* property, 5 miles northwest of Murray. A 
ing totaled 4,921 feet on the Royal Apex eae 

| . : a . drilling program was under way to block 
claims; five drill holes intersected veins out gold ore reserves for production 

containing silver sulfides, and one hole 8 P . 
. ; . .s Mines Management Inc. leased the 6,100- 
intersected a 17-foot-wide vein containing re Janstan property on the Idah 

significant silver. acre va propery. . o 
Hecla Mining Co. completed more than Montana border. Geologic studies in 1983 

2,900 feet of drifting and in excess of 4,800 “iscovered stratiorm soppef “sven miner 
feet of diamond drilling on the Boulder the 10n, + area \ al ing af 1 9 84 erime 

Creek vein system at the Atlas Mine, south | whee area “the State, Eas Mineral 

of the Lucky Friday Mine. The work was Co sew tn in t th et ‘Mlios land 

being done under a $1.3 million exploration - Spent more than >! muon in tan 
agreement signed in 1982 with Atlas Min- acquisition in the Hailey-Bellevue area of 

ing Co. | Blaine County. The company was believed 

- Sunshine Mining Co. continued diamond be exploring for stratiform base and 
drilling on the Gold Creek Mining Co. precious metals; during 1984, Exxon opened 

an extension of the vein discovered by drilling, and continued an extensive surface 

Bueno Coeur d’Alene Mining Co. The prop- €*Ploration program. 

erty has been under an exploration agree- Other companies active in the Hailey 
ment to Sunshine Mining for 3 years. A area included Getty Oil Co., which drilled at 

| deep hole to intersect the vein was down the Triumph Mine, and Billiton Explor- 

2'700 feet in November 1984. ation U.S.A. Inc. (a subsidiary of Royal 

The Anaconda Minerals Co. continued Dutch/Shell), who explored in the Phi Kap- 

exploration of a 25,000-acre land package pa formation east of Sun Valley. BMEX 

acquired in 1982 from Bear Creek Mining Corp. had a small exproration crew working 

Co. The area, owned by several small min- at the Anna Mine in Scorpion Gulch. 

ing companies, is in the eastern end of the Preliminary exploration by Big Turtle 

Coeur d’Alene District between the Placer Mines Inc. at its Treasure Vault Mine near 

Creek and Osburn Faults, and extends from Hailey indicated four base and precious 

south of the Caladay property eastward into metals vein systems. 

Montana. As part of this project, Anaconda Exploration efforts for silver and . gold 

drilled a deep hole on Shoshone Silver were continued by the Iron Mask Mining 

Mining Co.’s claims near Stevens Peak on Co. and the Silver Butte Mining Co. in the
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Talache District, Bonner County. placer mining account for reclamation pur- 
Tenneco Minerals Co. drilled several per- poses, and empowers the land board to 

cussion holes at the Red Mountain gold _ bring civil actions and levy fines against 
prospect on Hyndman Ridge, north of Stan- violators. : | 
ley in Custer County. Tenneco also drilled a This legislature also passed legislation 
gold property near the Rabbit’s Foot Mine establishing the Idaho Geological Survey 
in Lemhi County, and put down several (IGS) (formerly the Idaho Bureau of Mines 
holes at the Mizpah Mine in Latah County. and Geology). The new law removed the IGS 
Award Resources U.S.A. Inc. drilled 6 from the Department of Lands and estab- 

holes at 2 sites at the War Eagle Mine near _ lished it as a special program of the Univer- 
Dixie, and Centennial Minerals Ltd. drilled sity of Idaho. The director of the IGS was 
10 holes at the Orogrande-Frisco pit near Officially named the State Geologist. 
Orogrande, Idaho County. _A proposed wilderness bill, sponsored by 
Noranda and Cominco explored for strat- Idaho’s congressional delegation, that called 

abound deposits in the Idaho Panhandle, for 526,000 acres of new wilderness for the 
east of the Purcell Trench, and Kennecott State died in Congress. Wilderness advo- 
continued work on a 3-year gold exploration Cates who wanted up to 3.4 million acres of program on West Camas Creek in Clark ®€W Wilderness for Idaho were unwilling to 
County. settle on the Idaho delegation’s compromise 

_Anglo-Bomarc Mines Ltd. drilled several Offer of 670,000 acres of new wilderness, 
holes at the Hercules silver property near on acres on widemness study areas. and 

| Cambridge in Washington County. The ‘The State of ids ho Poceived nearl $4 
proposed open pit mine is currently on hold million in US. Bureau of Land M ae o 
awaiting permitting and further planning. ment payments as tencipte freon the anage- : 
Employment.—Sustained production lev- al Leasing Act in 1984. | | 

els in the silver industry (despite a decline The IGS worked on several projects in 
in silver prices during the year), a general cooperation with the U.S Geological Survey | 
state of stability in other phases of metal (USGS), based on the Challis 2° sheet. com- . 

mining, and a steady demand for phosphate pleted in 1983 under the Conterminous fertilizers contributed to a slight increase in United States Mineral Appraisal Program | 

Idaho's mineral sector employment over the (CUSMAP). Field work centered on the : 
year. Metal mining emp loyment advanced Featherville area in the central part of the 4 
to 2,700 workers in 1984, an increase of Atlanta lobe of the Idaho Batholith as an about 4% over the 1983 figure, while overall extension of the CUSMAP effort. The IGS , 
errs onPoyment declined slightly to sponsored the Borah Peak Red Book Confer- 

, . | ence with the USGS. The conference stud- 
‘Average weekly earnings in 1984 for Ida- ied in detail the October 28, 1984, 7.3 ho’s mineral industry production workers magnitude earthquake in the Big Lost River 

was $588.14 for a workweek averaging 41.1 Valley of east-central Idaho. A study of 
hours. Although mining industry wages re- geologic hazards in the Preston 2° map area 
mained the highest for any production was completed under contract with the 
workers group 0 the setae erase weeny USGS. 
earnings were down $o4.la per week Irom Progress on preparation of a 1:100,000- 
those in 1983. scale surficial geologic map of the State was 

Yearly wages for mineral industry pro made in 1984 by the IGS. Mapping projects 
duction workers in Shoshone County (large on glacial deposits in the Panhandle and on 
ly representing the Coeur d’Alene region) surficial deposits near Boise continued as 
averaged $33,676.99 in 1984, compared with part of this program. Major mapping pro- 
an average wage of $92,702.59 for Pe p grams in volcanic terranes were under way 

egisiation an overnmen ro- in Owyhee County and in west-central Ida- 
grams.—The 47th Idaho Legislature, second ho. During 1984, 11 new publications were 
regular session, passed legislation revising released, including the “Cenozoic Geology of 
the State’s Dredge and Placer Mining Stat- Idaho,” which at 725 pages is the largest 
ute. The revised law requires settling ponds single publishing project ever undertaken 
if water used is to be returned to a natural by the IGS. , 
water course, gives the land board the right The Mining and Mineral Resources Insti- 
to set the amount of reclamation bonds, tute of the University of Idaho received an 
calls for periodic inspection of placer and/or allotment of $150,000 from the U.S. Bureau 
dredge operations, establishes a dredge and of Mines and further research grants total-
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| ing $258,000 in 1984. Idaho assisted the Bureau of Mines to. conduct a multiyear 

University of Nevada in work on a Mineral extractive metallurgy and materials tech- 

Industry Waste Treatment and Recovery nology research and development program 

Center that performed research in the in strategic and critical minerals. The 1984 

treatment of mineral waste for the recovery effort addressed (1) biologically assisted 

of critical minerals and metals. The Idaho minerals processing, (2) metal gas reactions 

institute was also affiliated with the Vir- and thermal plastics, (3) joining silicon 

ginia Polytechnic Institute in work on the nitride-based ceramics, (4) joining rapidly 

Mine Systems Design and Ground Control _ solidified alloys, (5) nondestructive testing 

generic areas. | of ceramic and rapidly solidified alloy joints 

- The Idaho National Engineering Labora- and materials, and (6) dehydration of alumi- 

tory was funded at $2.7 million by the U.S. num chlorate hexahydrate. 

7 Table 4.—Idaho: Mine production (recoverable) of gold, silver, 

a . copper, lead, and zinc, by county 
i = , 

. . Mines producing? Materia | Gold Silver | 

County or treated? 
. . Lode _ Placer (metric ony Value ohrey Value 

| 1982, total _.._____- 21) 2 1,582,057 Ww W 14,830,351 $117,901,298 
1983, total _._______ 24 2 2,104,344 Ww — W 17,684,278 202,308,141 

1984: 
Camas _________ 1 —_ 122. | 82 $11,541 1,282 10,436 
Custer ________- 3 a Ww 175 53,115 WwW WwW 
Idaho ______—__~ 1 1 We W WwW Ww Ww 
Owyhee_____~__~- 1. __ WwW Ww W WwW Ww 

Shoshone__—__—-- - 6 1 WwW WwW WwW WwW WwW 

Valley; _..-_---- 1 _— Ww WwW WwW WwW Ww 

Total___§_____ 13 2 1,786,980 . WwW W 18,869,186 153,607,626 

Co Lead Zinc | ——_Sopper IE Total 
Metric Value Metric Value Metric Value value 

a OS 

. 1982,total _._______ 3,074 $4,932,940 ws Ww Ww W $155,067,979 
1983, total _._______ 3,556 5,999,880 ¥95,893 "$12,375,857 | Ww W 247,678,621 

1984: 
Camas _________ | — _— _- . _- _— 21,977 

Custer _________ W WwW W WwW _- — Ww 

Idaho _____.~—_~_ WwW WwW Ww WwW _- a WwW 

Owyhee_________ __ __ __ __ __ __ WwW 
Shoshone_ _ _ — _ —__— WwW WwW WwW WwW WwW WwW W 

- Walley _-___ ~~~ _— _- _- — . _- _- WwW 

. Total______--~- 33701 35,454,689 Ww WwW WwW W 192,338,256 
a 

TRevised. |W Withheld to avoid disclosing company proprietary data. . 
1Qperations from which gold and silver are recovered as byproducts from sand and gravel operations and as byproducts 

of molybdenum are not counted as producing mines. — 
2Does not include gravel washed. 
3Includes items indicated by symbol W; therefore, data do not add to total shown.
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Table 5.—Idaho: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
| in 1984, by class of ore or other source material — 

| : Number Material == Gold Silver. Copper Lead Zinc 
Source of ' treated? (troy (troy (metric (metric : (metric 

| mines (metric tons) ounces) ounces) tons) ___ tons) tons) - 
ee — —_—_—_—_—_—_—_e_eeeeeee eee LS 

Lode ore: 
a, 

Dry gold?____~_____ 3 WwW WwW WwW WwW WwW _- 
Gold-silver ___ .____ 2 WwW W WwW _- _— _— 
Silver 7 667,000 W 17,099,485 w. Ww WwW 

| Tota). _____ 12 W W W W W Ww 
Lead_ .___-_ 1 Ww Ww Ww Ww Ww ee 

Other lode material: . . | | . 
Moiybdenum__ __ ___ _- ~~ WwW WwW ~~ _- — 

Total lode ______ 13 *1,786,980 W 118,869,186 43.701 Ww ow 
' Placer__~_~_~_~_______ 2 __ WwW oe Oo _- __ 

_ Grand total ___ __ 15 1,786,980 W 18,869,186 8,701 Ww Ww 

W Withheld to avoid disclosing company proprietary data. an 
1An operation from which gold and silver were recovered as byproducts from molybdenum ore is not counted as a 

producing mine. oo . 4 
2Does not include gravel washed. : 
3Includes material that was leached. : . L 
“Includes items indicated by symbol W; therefore, data do not add to total shown. . 

Table 6.—Idaho: Mine production (recoverable) of gold, silver, copper, lead, and zinc | 
in 1984, by type of material processed and method of recovery : : 

. Gold Silver Copper Lead Zinc. Type of material processed and (tro : . ; ry (troy (metric (metric. (metric 
—_ method of recovery ounces) ounces) : tons) tons) tons) | 

Lode ore: . | | a 
Cyanidation. _______.~._-__________ W WwW _- _- ee 
Smelting of concentrates_____. ~~ ____=_ W =s17,,145,181 3,701 WwW . WwW 
Direct smelting of ore___§_$_§_$_____..-___ WwW WwW — _- oe 

Total -_______________ ee W 118,869,186 3,701 Ww WwW | 
Placer __-_____~--~~~------+------._| W ~~ _- _- _~ 

Grand total ___________________ W 18,869,186 3,701 ws WwW 

W Withheld to avoid disclosing company proprietary data. . . . 
Includes items indicated by symbol .W; therefore, data do not add to total shown. oo 

, REVIEW BY NONFUEL MINERAL COMMODITIES 

METALS quantity but was down 9% in value from 
. . that achieved in 1983. More than. 3,700 

Antimony.—Idaho was the only State in metric tons was produced at a value of 
the Nation reporting antimony production nearly $5.5 million, ranking Idaho eighth 
in 1984. Production for the year was down nationally in 1984 copper output. The larg- | 
slightly from that reported in 1983. The est producers, all from the Coeur. d’Alene | 
Nation’s only antimony producer, Sunshine istrict, Shoshone County, were the Gale- 
Mining, recovered antimony as a byproduct na, Coeur, Sunshine, Lucky Friday, and 
from the treatment of tetrahedrite, the Crescent Mines. More than 99% of total 
principal silver-bearing ore mineral at the State production came from six Coeur 

Sunshine Mine. Concentrates containing ’Alene District mines, where copper was a 
557 short tons of antimony were produced byproduct of silver recovery. An additional 
in 1984, compared with 585 tons in 1983. small production was reported from Custer 

Exploration was carried out by American County. 
Independence Mines at the Antimony Rain- Gold.—Idaho gold production decreased 
bow Mine in Valley County. 27% in quantity and 38% in value from 
Copper.—Copper production, reported. that of 1983, reflecting decreased gold prices 

from nine mines in 1984, was up 4% in in 1984. The State dropped in national
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| ranking to ninth for the amount.and value issued in 1984 by the Idaho Department of 
| of gold produced in 1984. Production was Water Resources for hobby-type suction 

| reported’ from 13 lode mines in 1984, dredges was 470, down considerably from 
| contrasted to 26 mines reporting production — the 606 permits issued in 1983. | 

in 1983. For the second consecutive year, | Lead.—Idaho retained its second ranking 
the West End Mine of Superior Mining Co. in lead production for 1984, although.the _ 

: in Valley County was the State’s largest quantity produced was only a small fraction 
| producer, with NERCO Minerals Co.’s De- of the production in Missouri, the major 

Lamar Mine in Owyhee County ranking producing State. Although six mines re- 
| second. _ | 7 | | ported lead production for 1984, nearly all 

: Production at Superior Mining’s West came from the Lucky Friday Mine in 
. End Mine was down from the 1983 level. Shoshone County. . 

| | The company announced in November that ___U.S. Antimony leased the Red Bird silver- 
a the mine may close in 2-1/2 years, 5 years lead mine in Custer County and worked on 

| earlier than expected,.owing to low gold sinking a 250-foot shaft below the 900 level; 
prices and a consequent decrease in re- production was planned at 15 to 20 tons per 

serves. — FO | day. eo | - 
Coeur d’Alene Mines Corp. completed a Molybdenum.—The quantity of first year | 

_ feasibility study for its proposed $6.7 mil- molybdenum production at Amoco Minerals 
| lion, 450,000-ton-per-year Sunnyside open Co.’s Cyprus Thompson Creek Mine near ~ 

pit gold. mine and heap leach facility at Clayton, in Custer County, was sufficient to | 
Thunder Mountain in Valley County. De- rank Idaho third in the Nation. The mine. 

tailed exploration and about 95% of site operated three shifts per day, 7 days per 

7 | preparation. work were accomplished in week in preproduction stripping and mining 
| | 1984; initial production was slated for for most of 1984; the mill operated on a 24- 

spring 1986. Soe, - hour-per-day schedule. Total employment 
‘Geodome Resources Ltd. accomplished de- for the operation in October was 495. 

| tailed exploration work and mine planning Throughout the year, an experimental 
at its proposed 2,000-ton-per-day open pit cyanide leach system was tested to extract 
Sunbeam Mine northeast of Stanley, in low-grade precious metals present in the 
Custer County. The company expected to be ore, and a small gold-silver production was 

| in production in late 1985. : achieved from this circuit. | 
- U.S. Antimony Corp. processed tailings Silver.—Idaho remained the top domestic 
from various mines in the Yankee Fork silver producing State, accounting for more 
District, Custer County, explored at the Rob than 42% of total 1984 production. Al- 

: Roy Mine, and operated its 250-ton-per-day though silver prices declined sharply during 
mill and leach plant at Preacher’s Cove. the year, the State’s production increased 

Golden Maple Mining and Leaching Co. nearly 7% over that of 1983. Five mines in 
submitted a revised proposal for a gold the Coeur d’Alene District accounted for 
mining and cyanide heap-leaching oper- almost 90% of the total output reported 
ation at the Valley Creek Mine near Stan- from 14 mines in the State. | : 
ley, Custer County. In its 100th year of operation, Sunshine 

_ Ager, Berretta, and Ellis, an exploration Mining’s Sunshine Mine regained first 

group with Nugold Enterprises Corp., car- ranking in silver production in the Nation. 
ried out a development program at the Since its discovery in 1884, the mine has 
Ericson Reef gold property north of Elk yielded more than 300 million troy ounces 
City, Idaho County. The company hopes to of silver, plus significant tonnages of copper 
establish an open pit, vat leach operation in and antimony. Except for 1972, the year of a 
1985 and will drill 50 additional holes to disastrous mine fire, and the rehabilitation 
better define the ore body. . year of 1973, the Sunshine Mine has been 

The Yanke Machine Co. continued devel- among the top domestic producers for the 
opment of a narrow, high-grade gold vein at past 50 years. Development work in 1984 
the.Talache Mine at Atlanta in Elmore was concentrated in the No. 12 shaft area. 
County. The 4600 and 4400 level stations were com- 

Placer gold production was reported by pleted, and an ore transfer system establish- 
two companies from Shoshone and Idaho _ ed between the 4200 and 5000 levels. Work 
Counties; total production was slightly continued on development of the Copper 
more than five times that reported for 1988. and Syndicate Veins and in the Rambo 
The number of stream alteration permits area. A rebuilding of the mine ventilating
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system increased fresh air flow by 25%, and about 30 people. 
mining costs were decreased by 6% owing to © ASARCO Incorporated’s Galena Mine 

| improved mining techniques and better la- again was the fourth ranked domestic silver | 

bor relations. producer, with Asarco’s Coeur Mine rank- ! 
Sunshine Mining’s $18 million hydromet- ing sixth. In the Galena Mine, the No. 3 

allurgical silver refinery on Big Creek, near . shaft was deepened 166 feet to 5,467 feet, 
Kellogg, was completed during the year, and the 5200 level station was enlarged and 
and the first silver bar from concentrates drifts started east and west on that level. 
processed at the refinery was poured on The 1750-ton-per-day mill was renovated, 
December 29. The refinery has full design and the speed control and braking mecha- | 
capacity of 8 million ounces per year; con- nism on the main hoist were rebuilt to 
centrates from the Sunshine Mine and from _ enable deeper mining. | | 
Sunshine Mining’s 16-to-1 Mine in Nevada In January, Asarco signed a new 3-year 
will be refined at the Big Creek plant.On labor agreement with the USWA, the union 
October 24, Sunshine Mining officially that represents 300 Asarco employees in the 
opened its new operational headquarters in Galena Mine and Star-Morning shops. 
Boise. - Asarco continued exploration at the 

Production at Hecla’s Lucky Friday Mine American Silver project, where American 
was down slightly from the record high Silver ground is being investigated west 
level of 1983; the mine ranked second inthe from the 4300 level of the Coeur Mine. By 
Nation for silver production in 1984. Anew yearend, 4,413 feet of crosscutting and drift- 

83-year labor contract was ratified in early ing had been completed, and about $1.8 
April with the United Steelworkers of million of the $3.5 million budgeted for the 
America (USWA), representing miners at project had been expended. Partners in the 

the Lucky Friday Mine. Hecla merged with venture, which was started in mid-1980, 

Ranchers Exploration and Development include Coeur d’Alene Mines, Callahan , 

Corp. in late July. 7 Mining Corp., and Hecla. 
Hecla continued work on the $17 million Production at Bunker Ltd.’s Crescent sil- 

Consolidated Silver joint venture project at ver mine, which reopened in November : 

the Silver Summit Mine near Osburn. A 19838, continued throughout the year. Ores 
lower extension of the Silver Summit No. 4 were beneficiated in the Crescent circuit at 
vein was intersected in August; assays on _ the Bunker Hill mill, and concentrates were 
the vein ran 19 ounces of silver per ton for shipped by rail and ship to Brussels, Bel- : 
70 feet over a 4.5-foot mining width, and 34 gium, where they were processed by Société | 
ounces per ton for 50 feet over a 4-foot Générale des Mines (SGM). Development | 
width. A 943-foot drift following the struc- plans at the Crescent Mine include sinking 
ture was completed at yearend, and evalua- the No. 2 shaft an additional 800 feet, 
tion of the vein was to continue in 1985. developing two mining levels, and more 
Hecla is the operator and majority owner of than 4,500 feet of crosscutting and drift- 
the venture, along with Sunshine Mining _ ing. Drilling stations will be cut at the 4500, 

and Coeur d’Alene Mines. 4700, and 4900 levels on the No. 2 shaft, and 
Hecla began a 3-year underground explo- drilling will be done in an effort to find the 

ration program on property owned by Allied favorable host rocks of the Syndicate Vein. 
Silver-Lead Co., immediately west of The development work will require a capi- 
Hecla’s Lucky Friday Mine at Mullan. By tal expenditure of between $7.5 and $8 
yearend, a crosscut had been driven 1,020 million in the next 3 years. 

feet southwest from Hecla’s Silver Shaft, The projected 5,100-foot-deep shaft at Cal- 
and two diamond drill holes were drilled lahan Mining’s Caladay project was just 
southerly. No significant mineralization short of 5,000 feet at yearend. Shaft and 
was found, but primary targets will not be pump stations were installed on the 4600 
reached until 1986. and 4900 levels, a loading: pocket was start- 

Hecla and Bunker Ltd.’s jointly owned ed on the 4900 level, and a diamond drill 
Star Mine was back in limited production at hole from the 4900 level penetrated the 
yearend. James Striker, who operated a Polaris Fault. The company spent $3.7 mil- 
lease above the 1700 level of the mine from lion on the Caladay in 1984, for a cumula- 

1961 until it closed in 1982, signed aleaseon tive total of $20.8 million. 
the mine and mill in August and started Ore shipments commenced again in mid- 
rehabilitating the property. His company, year from the lease at the Canyon Silver 
the Star-Morning Mining Co., will employ Mine on Canyon Creek. The mine, closed in
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1978, was being worked by a group of lessees creased almost 5 times in quantity and 
| | that started in late 1982. Canyon Silver ore :more than 2-1/2 times in value over that 

_ | is being milled at Intermountain Minerals reported in 1983. Fire clay, kaolin, and 
Engineers’ custom mill at the Nabob Mine bentonite were mined, in order of decreas- 
on Pine Creek; concentrates are shipped to ing importance, from three pits in Latah 
the Cominco smelter at Trail, British and Clark Counties. The State’s largest 
‘Columbia, Canada. oe . volume clay producer was A. P. Green 

The DeLamar silver mine in Owyhee Refractories Co.in Latah County. _ 
County changed hands in September, when Garnet.—Garnet production at the Emer- 

| N ERCO, a yinbsidiary. of Pacific Corp., ald Creek Garnet 1 Milling Co. operation, 
purchased. inera rp.s con- Fernwood, Benew unty, was slightly 

| trolling 52.5% share for $22.3 million. In higher than that for 1983. The company 
August, mining was started from the Glen produced garnet sands from the State’s 
over bit adjacent to the ener Property. largest Placer operation, on Emerald and 

e mar. Mine produced about 4, arpenter Creeks. e company was the 
fons or open pit ore per day and was Idaho's Ne ation’s sargest producer of garnet for 
argest Sliver producer. not in the ur abrasives and as a filtering medium. , 
d’Alene District. The mine ranked fifth in Gem Stones.—Fire opals, jasper, and star 
silver production for the State in 1984. garnets contributed’ to the estimated 
: The Clayton | Silver wane in Custer Coun- $150,000 value in gem stones recovered and 
y returned to production in early rebru- sold in the State in 1984. Spencer Opal 

. ary, ending a suspension of operations since Mines in Clark County completed patent 

- the Challis earthquake of actoner 28, 88, applications for its claims; it mined opal 

Hult omer es toe iine A new anlgn ack Round to dig pa or | . ee in 1984. : 7 
: pumping system with increased capacity © Gypsum.—All of Idaho’s gypsum produc- 

was installed, and the mine was back to its tion came from the Consumers Coop Associ- | 
ae con per day capacity. ked | dim th ation Inc.’s Iron Mountain Mine in Wash- 

: | anadium.—ldaho ranked second in the ington County. The output increased b 
Nation in vanadium production, accounting . Te but the y lue decressed by 38% fron 

for more than one-third of total production pat reported for 1983. 
in 1984. Reflecting the modest national Lime.—Amalgamated Sugar Co.’s three 
recovery in the vanadium market from the jime plants in Canyon, Minidoka, and Twin 

depressed level of 1983, the State S vana- Falls Counties accounted for all of the 
dium production increased 35% in quantity gtate’s 1984 lime production. Total reported 
and 45% in value over that of 1983. Idaho 1984 output was nearly the same as that in 
was the only State to recover vanadium 1983, but value declined by 27%. | 

nom Fonrephosphorus; Serrophosphorus se Perlite.—Oneida Perlite Corp. mined and 

vanadium pentoxide by Kerr-MeCiee Chemi- Pree essed perlite at its Malad City oper- al Co t Soda Sori ‘n Caribou Co ation in Oneida County. The expanded per- 
ty rp. a a springs in Varibou Voun- lite was used as a fireproofing material, in 

_ . oo lightweight aggregate, and as a filtering 
_& inc.—Zinc production in the State, al- medium. Reported production was down 
though minimal compared with pre-1983 from the 1983 level, but unit value for the 
years, increased 45% in quantity and 70% duct r lightly in 1984 | 

lue over production recorded in 1983. Proeucr wose sisny in soa: | One mine in the Coeur d’Alene District , PNSphate Rock.—Idaho ranked third in | 
ne ed ni mm od ti cur 198 1 IstriCl the Nation in production of marketable 

TEpo zinc production in phosphate rock, accounting for nearly 10% 
| of the total domestic output in 1984. Produc- 

NONMETALS tion levels were nearly the same, but higher 
Cement.—Idaho’s portland cement pro- product prices brought the total value up 

duction was up for 1984 owing to increased nearly 6% over that of 1983. The primary 
building and construction resulting from a products processed from Idaho phosphate 
continuing improvement in the U.S. econo- were elemental phosphorus and phosphoric 
my. Portland cement production increased acid used in fertilizer manufacture. 
18% in quantity and nearly 28% in value Seven open pit phosphate mines in the 
over that recorded in 1988. A small amount southeastern Idaho phosphate field in Bing- 
of masonry cement was also produced. Ash ham and Caribou Counties produced during 
Grove Cement West Inc., at Inkom in Ban- the year. Simplot, the largest phosphate 
nock County, was the State’s only cement producer in the State, closed down the 
producer. depleted Conda Mine near midyear and 

Clays.—Idaho’s 1984 clay production in- brought its new $40 million Smoky Canyon
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Mine and 27-mile slurry pipeline on-stream. Hollow Mine near Ammon; the -material 
Simplot also operated the Gay Mine on was used in lightweight concrete block man- 
the Fort Hall Indian Reservation. Simplot ufacture and as lightweight aggregate. Hess 
started work in 1984 on a $50 million Pumice Products operated the Wrights 
expansion and modernization program at Creek Mine near Malad; the product was 
its Pocatello phosphoric acid manufacturing used in lightweight building blocks, as an 
complex. abrasive in soaps and cleansers, and as a 

In May, Stauffer Chemical Co. reopened filtering agent. | 
its Wooley Valley Mine that had been shut | Sand and Gravel.—Construction.—Con- 
down in April 1982 due to adverse market struction sand and gravel production is 
conditions. Phosphate ore was shipped to surveyed by the U.S. Bureau of Mines for , 
the company’s elemental phosphorus plant even-numbered years only; the 1983 chapter 
at Silver Bow, MT. Additional production gave estimates. Data for odd-numbered 
was reported by Monsanto Co., Conda Part- years are based on estimates made before 
nership, and Alumet. The FMC.Corp. oper- yearend. : 
ated. its elemental phosphorus plant at Po- The 1984 output of construction sand and 
catello. : gravel in the State doubled in quantity and 
Pumice.—Conforming to a national trend value, and the unit value increased slightly 

toward increased production, pumice mined over that reported for 1982, when the last 
in Idaho in 1984 increased nearly 29% in complete canvass was taken. Large in- 
quantity and 86% in value over that of creases in the asphaltic concrete and road 
1983. _ | base and coverings production categories 

_ Two operations in Bonneville County and __ reflect increased road building and repair 
one in Oneida County accounted for the throughout the State during 1984. Construc- : 
State’s production. The largest pumice pro- tion sand and gravel production was report- 7 
ducer was Amcor Inc. from its Fan Creek ed from 69 operations in 26 Idaho counties. : 
claims near Idaho Falls; the product was Ada, Kootenai, Bonneville, and Canyon : 
used as lightweight concrete aggregate. Pro- Counties accounted for nearly 46% of the : 
ducers Pumice mined pumice from the Rock _ total production reported. nn 

Table 7.—Idaho: Construction sand and gravel sold or used in 1984, 
by major use category : 

; uantity ; 

Us dhousand  Yplue Value | 
tons) sands) ton . eee 

Concrete aggregate _________________ 991 $3,599 $3.63 Plaster and gunite sands________________.________________.__-_ 152 5.44 
Concrete products______. ~~~ Ww WwW 3.00 
Asphaltic concrete ______.~_~__ 478 1,597 3.34 
Road base and coverings_______________________ 2,157 5,180 2.40 Fill, _______--- 236 510 2.16 
Snow and ice control ___-§ -§_-§ >» § »§ 5 ee Ww WwW 3.88 
Other! -----------~--~------------~-~-----------------___ 8842470 2.96 

Total? or average __§______________________ 4,725 13,509 2.86 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Includes roofing granules, other unspecified uses, and uses indicated by symbol W. 
*Data do not add to totals shown because of independent rounding. 

Industrial.—Unimin Corp. produced in- of travertine. The strong U'S. dollar favored 
dustrial sand and gravel at its operation in Italian travertine that was imported for less 
Emmett, Gem County. Industrial sand uses than mining and shipping costs in Idaho. 
were in glass containers, for sandblasting The company continued research on the 
sand, filtration-medium sand, in fiberglass potential of using its chemically pure trav- 
manufacture, for roofing granules, and for ertine for industrial lime. 
other applications. Idaho Quartzite Corp., at Oakley in Cas- 

Stone.—Stone production is surveyed by sia County, mined quartzite for rubble 
the U.S. Bureau of Mines for odd-numbered building stone, and also marketed some 
years only; therefore, this chapter contains quartzite for tile. 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 1State Mineral Officer, Bureau of Mines, Spokane, WA. | 
pany estimates made before yearend. wp siate director, Idaho Geological Survey, Moscow, 

The Marble Shop Inc. at Idaho Falls in ST; . 
Bonneville County had a slowdown in sales Director, Idaho Geological Survey, Moscow, ID.
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Table 8.—Principal producers 

Commodity and company . Address Type of activity County 

Antimony: : 

Sunshine Mining Co.!_________~-_~ 815 Park Blvd. Mine, mill, plant — Shoshone. 
Boise, ID 83702 

Cement: 
Ash Grove Cement West Inc ______—~ ~~ 111 SE. Madison St. Surface mine and Bannock. 

Portland, OR 97214 plant. 
Clays: 

Clayburn Industries Ltd ________-~-—- 3202 Beta Surface mine _ __ Latah. 
Burnaby, BC, Canada 

A. P. Green Refractories, a subsidiary of Box 158 Surface mine and | Do. 

United States Gypsum Co. . Troy, ID 83871 plant. 

Copper: 
ASARCO Incorporated _____~-_~-~~- Box 440 ss; Mine and mill _ _ Shoshone. 

Wallace, ID 83873 

Hecla Mining Co _____~___-~----~-- Box 320 ___-do _____-~ Do. 
Wallace, ID 83873 

Sunshine Mining Co.1_________~--_-- 815 Park Blvd. ___-do __.-_-_ Do. 
Boise, ID 83702 , 

Gold: 
Hecla Mining Co________-------- Box 320 ___.do _____~_ Do. 

Wallace, ID 83873 | 
NERCO Minerals Co __~__~__~--~---~- 3230 Airport Way , Surface mine and Owyhee. 

Fairbanks, AK 99701 mill. | 

Superior Mining Co ________-—---—-- 7275 Franklin Rd. Surface mine and Valley. 
Boise, ID 83709 leach plant. 

Gypsum: oo . 

Consumers Coop Association Inc __ ~~ -—~- 265 East Commercial Surface mine _ _ _ Washington. 

Weiser, ID 83672 
Lead: - OS , 

Hecla Mining Co_________------- | Box 320 Mine and mill __ Shoshone. 
' Wallace, ID 83873 | - . 

Lime: 
Amalgamated Sugar Co_________-—-- First Security Bank Bldg. Plants ______~ Various. 

Ogden, UT 84402 : 
Perlite: . 

Oneida Perlite Corp __ _____-__----- Box 162 Surface mine and Oneida. 
- Malad City, ID 83252 plant. 

Phosphate rock: z 
Conda Partnership. __ _ _-___-_----- Box 37 ___-do ____-- Caribou. 

Conda, ID 83230 
Monsanto Co ______-__--_-~------ Box 816 Surface mine _ _ _ Do. 

Soda Springs, ID 83276 

J.R.Simplot Co __________------ Box 912 Surface mine and Bingham and 

; . Pocatello, ID 83201 plant. Caribou. 

~ Pumice: 
Ameoor Inc_ __ ~~~ __/-_~------~-- Box 1141 ‘Quarry and plant Bonneville. 

Idaho Falls, ID 83401 
Hess Pumice Products. __—-_-----~-~- Box 209 __.-do _.___-_ Oneida. 

Malad City, ID 83252 
Producers Pumice _______._----—-- 6001 Fairview Ave. Quarry. ______ Bonneville. 

Boise, ID 83704 

Sand and gravel: 
Construction: 

Central Premix Concrete Co ____ ~~ Box 757 Pit __-______~_ Kootenai. 
Coeur d’Alene, ID 83814 

DeAtly Co., division of Eucon Corp _ — Box 648 Pit _________ Nez Perce. - . 
Lewiston, ID 83501 

Kloeper S & G Transportation & Box 87 Pits________ _ Cassia and 
Equipment Co. Paul, ID 83341 Minidoka. 

Monroc Inc., RTP Concrete — _ _ ~~ —— Box 537 ___-do ____-~- Various. 
Salt Lake City, UT 84110 

Rock Contractors ______------~- Box 815 ___-do _____- Ada. 
Meridian, ID 83642 

Seubert Excavators. _.___-__~-~- Box 57 ____do ____-~- Various. 
Cottonwood, ID 83522 

Industrial: 
Unimin Corp ______~__~---~--- 258 Elm St. Pit ______-~_-~- Gem. 

New Canaan, CT 06840 
Silver: 

ASARCO Incorporated _______--~--- Box 440 - Mine and milL _ — Shoshone. 
Wallace, ID 83873 - 

Clayton Silver Mines!_ _________--- Box 890 —~_--do _~____- Custer. 
Wallace, ID 83873 

Hecla Mining Co___________----~-- Box 320 ___-do ___~~~- Shoshone. 
Wallace, ID 83873 . 

NERCO MineralsCo _______-_---~- 3230 Airport Way Surface mine and Owyhee. 
Fairbanks, AK 99701 mill. 

Sunshine Mining Co.!____________- 815 Park Blvd. Mine and milL _ _ Shoshone. 
Boise, ID 83702 

Stone (dimension): 
The Marble ShopInc ________----~-~- 3935 N. Yellowstone Hwy. Quarry and plant Bonneville. 

Idaho Falls, ID 83401 
Vanadium: 

Kerr-McGee Chemical Corp ____---~-- Box 478 Plant_______~_ Caribou. 
Soda Springs, ID 83276 

Zinc: 
Hecla Mining Co________-----~--- Box 320 Mine and milL __ Shoshone. 

Wallace, ID 83873 
NED 

1A Iso lead.
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This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the State Geological Survey 
Division, Illinois Department of Energy and Natural Resources, for collecting 
information on all nonfuel minerals. | 

By James J. Hill’ and Wanda J. West? . 

The value of nonfuel mineral production output of fluorspar, industrial sand, and 

in Illinois was $471.9 million in 1984. For  tripoli and in the manufacture of iron oxide 
the second consecutive year, mineral pro- pigments. The State ranked fourth in the _ 
duction value increased, climbing about production of peat and crushed stone. Pro- . 
16% over the 1983 figure. Nationally, the duction increased for all nonfuel mineral 
State ranked 18th in nonfuel mineral pro- commodities except common clays and peat. | 
duction value. Illinois led the Nation -in 

Table 1.—Nonfuel mineral production in Illinois! | 

| 1983 1984 
Mineral Value Value 

Quantity (thou- Quantity (thou- 
sands) sands) 

Cement (portland)______________-__ thousand short tons__ 1,857 $74,975 1,997 $82,622 
Clays? ~~ dol 717 3,360 253 940 
Gem stones ________ ~~~ ee NA 15 NA 15 
Peat _._________._________~—~~ thousand short tons__ WwW WwW 49 WwW 
Sand and gravel: 

Construction _______.______.--_---------do.___ £21,100 58,400 25,969 72,477 
Industrial__$_$ $$ _-_________ ~~~ do 4,060 42,871 4,100 52,197 

Stone: 
Crushed __________________------~-~-_-do___- 42,761 166,860 £48,500 191,600 
Dimension _____~_________~-----~~~~~_~_do____ 2 71 _- _- 

Combined value of barite, cement (masonry), clays (fuller’s earth), 
fluorspar, lead, lime, silver, tripoli, zinc, and values indicated by 
symbol W__________~.~_~-__--~_~ ~~~ XX 60,355. XX 72,010 

Total _______________-~-~ ee XX 406,907 XX 471,861 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes fuller’s earth; value included with “Combined value” figure. 

201
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| Table 2.—Value of nonfuel mineral production in Hlinois, by county’ 

(Thousands) 

County- | 1982 1983 Minerals produced in 1983 

Adams_ ~~~ ___~ ~~ WwW $14,503 Stone (crushed). . 
Alexander... __ ~~ —____- Ww Ww Tripoli. : 
Bond_____~_-~~------- W 200 8 Clays. 
Boone ______________- $267 385 Stone (crushed). 
Brown __________~--~- (?) _- 
Bureau ___~_______.___ 475 (°) 
Calhoun __§_________ _ (*) 218 Stone (crushed). 
Carroll. ___-________-__ 4) 688 _ Do. 
Cass _.._-___________~- (4 WwW Do. 
Champaign _________ ~~ 1,422 (3) 
Christian ___________=_ (??) W Stone (crushed). 
Clark. _§_____~___~____- WwW WwW Do. 
Clay _._________--___ (7) 1,033 Do. - 
Clinton _.._-_.-_---_- WwW (3) . 
Coles___-____--__-__~-- WwW W _ Stone (crushed). 
Cook 2 32,571 W _ Stone (crushed), lime, peat. 
Cumberland ___________ 248 (°) . . 
De Kalb _____________-_ 293 -W_ __ Stone (crushed). . 
De Witt _-..___________ 139 oo 3). 

- Douglas (??) Ww Stone (crushed). 
Du Page... ~~ -§ WwW 3,267 Do. . 
Effingham ____________ WwW (3) . 
Fayette ________.____-_ WwW W ~~ Stone(crushed). . 
Ford -____~_--------~- WwW ) 
Fulton __~_$_§$_§_______ WwW (3). 
Gallatin... _-__________ - Ww (3) 
Greene. ___________-__ (?) - 697 Stone (crushed). 
Grundy ________-__-~- WwW (5) a . 
Hancock. ~~ ~~ 5» -§ WwW 1,624 Stone (crushed). So 
Hardin. -$_~§_____ WwW WwW Fluorspar, stone (crushed), zinc, barite, lead, 

silver. 
Henderson _.______-__- (?) © W _ Stone (crushed). 
Henry _________.____- WwW 1,542 Do. Oc 

_ Jackson _____________- (7) WwW Do. 
Jersey (?) 120 Do. 
Jo Daviess. ____________ 373 895 Do. 
Johnson _____________- (?) Ww Do. 
Kane_ 13,551 2,908 Stone (crushed), stone (dimension). 
Kankakee. _-§__§_____ WwW WwW Stone (crushed), clays. . 
Kendall ______ WwW W Stone (crushed). 
Lake ~~~ WwW W séPeat. 
La Salle __._._-__________ WwW WwW Sand (industrial), cement, stone (crushed), 

~ clays. 
Lawrence ___________-_ WwW (°) 
‘Lee_ LL Ww 4,164 Stone (crushed), cement. 
Livingston ____________ 1,476 WwW Stone (crushed), clays. 
Logan __ ~~ ~~ 833 WwW Stone (crushed). 
McDonough... _ ~~ WwW Ww Stone (crushed), clays. 
McHenry _________-—-~ 9,663 (3) 
Mclean _______ 2,441 (?) 
Macon ._____________- WwW (3) 
Madison______________ Ww 3,131 Stone (crushed). 
Marshall ____________~_ - OW (3) 
Mason ______________-_ WwW (3) 
Massac.__ _ . ~§ ~§ 5 _- § -§ WwW WwW Cement. 
Menard ______________ (?) W _ Stone (crushed). 
Mercer. ____. -_-/- -§ (7) 358 Do. 
Monroe _________=____ (?) Ww Do. 

. Montgomery ___________ (?) 2,604 Do. 
Moultrie__________~__- Ww (3) 
Ogle _._-__________-_- Ww WwW Sand (industrial), stone (crushed). 
Peoria __§§_~§__________e 1,030 331 Stone (crushed). 
Piatt ~~~ _~§__ 377 (3) 
Pike _________________ _ WwW 2,509 Stone (crushed). 
Pulaski _~_-_-§_§__________ WwW WwW Clays, stone (crushed). 
Putnam _____________-_ 41 (3) 
Randolph ___§_§_________ WwW Ww Stone (crushed). 
Rock Island... 2.2222. Ww 4,053 Do. 
St. Clair__ 222 ~~~ _____ WwW 5,717 Do. 
Sangamon____________-_ 2,418 (3) 
Schuyler__~-._-_______ _ 245 140 Stone (crushed). 
Scott ________________ (?) Ww Do. 
Shelby_______________ (?) 112 Do. 
Stephenson _____________ WwW 956 Do. 
Tazewell. _-_§ $e WwW (3) 
Union _______________ (?) WwW Stone (crushed). 
Vermilion_____$________ 238 WwW Do. 
Wabash ______________ Ww (3) 
Warren ______________ (?) Ww Stone (crushed). 
Washington. ___________ (?) 450 - Do. 
White _______________ WwW (8) 

See footnotes at end of table.
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~ Table 2.—Value of nonfuel mineral production in Illinois, by county: —Continued , 

(Thousands) - 
. 

County 1982 1983 , Minerals produced in 1983 | 

Whiteside_____-_____-~- - WwW $3,279 Peat, stone (crushed). : . 
Will ~-_________~_~__-_ . $2,708. 13,025 Stone (crushed). 
Winnebago ween eee eee 345 971. Do. : 
Woodford _____-._~_- ~~ 2,239 (3) 
Undistributed>__§_§_§_§_____ 167,796 278,625 CO 
Sand and gravel (construction) xx €58 400 i 
Stone: . 7 

Crushed ___________-~ ©148,300 XX . 
Dimension __________ | r e43 XX oS 

Total® __________ F389,539 406,907. ; 
ge 

€Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” © _ 
XX Not applicable. . 
1No production of nonfuel mineral commodities was reported for counties not listed. a 
2Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 

separately under “Stone.” 7 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under | 

“Sand and gravel (construction).”— - oo 
*Less than 1/2 unit. co 
5Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
®Data may not add to totals shown because of independent rounding. 

Table 3.—Indicators of Illinois business activity 7 
. 

a os 1982" 1983 1984” 

Employment and labor force, annual average: . . 
Population ___________..___----------------~-~ ~~~ thousands_ _ 11,466 11,474 11,511 
Total civilian labor force___________________----_~-__-~-do___~_ 5,597 5,594 5,604 
Unemployment ___________-----~+------------------do___~- 634 640 511 

Employment (nonagricultural): . 
Mining total’... -__._________.____-~-----------+--~--do___- 27.1 246 24.9 

Nonmetallic minerals except fuels___._______________—-~-do____ AT 4.5 4.8 
Coal mining ____________.-_--.-------------~-~-do____ 15.4 14.1 14.2 
Oil and gas extraction _____._____.____-_----~~---~-do____ 7.0 . 59 5.8 

Manufacturing total. __ _______________---------~-~~-do___~ 1,013.4 955.8 985.5 
Primary metal industries ______._______-----_------~-do____ 66.7 58.8 61.1 
Stone, clay, and glass products ___ ________--__-___-------~do___- 26.1 246 . 24.3 . 
Chemicals and allied products ______.___-__-_-_-_----~-do___-~ 59.0 59.4 61.2 
Petroleum and coal products ._____-_____----------~--do___~ 9.2 9.2 9.3 

Construction __________2 2. -_________--_-~------~-~--do___~ 156.4 144.2 149.9 
Transportation and public utilities __ _______.__._._-___-__~--do__-_ 274.3 264.5 274.2 
Wholesale and retail trade __ __________.-.---_----~-~-~-do___~_ 1,087.7 1,097.5 1,144.4 
Finance, insurance, real estate __________----_-_-_-~~---~-do____ 326.0 320.1 317.8 
Services ___________________ ~~ do 990.6 1,022.5 1,048.4 
Government and government enterprises ___ ___________--~-do____ 717.9 701.6 691.3 

Total! §_§_§__ ~~ do 4,593.3 4,530.6 4,636.5 
Personal income: Oo 
Total.____________ _____ ee ____ millions__ —- $187,419 $142,194 $158,876 
Per capita.____________--------~----+----~-~-------+-------- $11,985 $12,393 $13,802 
Hours and earnings: 

Total average weekly hours, production workers _____.____.~-------~-- 39.2 40.6 40.6 
Mining_______.____~___-__-__-_---~-----------~--------- 41.2 42.9 43.9 

Total average hourly earnings, production workers_—_________---~-~~--- $9.31 $9.70 $10.06 
Mining_____________--_-_-------~-~~-+-------~-~-~--------- $12.98 $13.60 $14.11 

Earnings by industry: 
Farm income_______§_______._~_______----_~-~~~—~—~-~— millions__ $1,307 $-232 $2,896 
Nonfarm _______________-_~-____.~--~---~~-------~-do___- $95,769 $100,305 $110,740 

Mining total ____________________-------~---~-~~-do____ $1,112 $989 $1,111 
Nonmetallic minerals except fuels__________________.~~do___~- $144 $144 $155 
Coal mining ______________--~--------------~~-~-do___~_ $682 W WwW 
Oil and gas extraction ____________--_---------~-~~~-do___~_ $286 $220 $257 

Manufacturing total. _______._____._------------~-~-~-do____ $25,896 $25,570 $28,444 
Primary metal industries _____________--_-----~~--do___~_ $1,972 $1,767 $2,073 
Stone, clay, and glass products - -— - -— ~~ -- - ~~~-~~-~~~-¢0--—— $668 $667 $727 
Chemicals and allied products ______._____-__-_-_-_-_---~-do__~_~ $1,780 $1,831 $2,009 
Petroleum and coal products __________--___----~---do___~_ $417 $425 $450 

Construction ________________-~-_-_---------~-~--do____ $4,551 $4,685 $5,415 
Transportation and public utilities ___.._______.-.--.----do___~_ $7,843 $8,199 $9,023 
Wholesale and retail trade __-§ -_____§_______-_---~~---_~-do____ $16,755 $17,375 $19,277 
Finance, insurance, real estate __________________._- ~~ -do___~ $7,113 $7,992 $9,018 
Services _. ee + 0 $18,770 $21,117 $23,176 
Government and government enterprises __ __ __________-_~~--do___~ $13,512 $14,133 $15,001 

See footnotes at end of table.
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| - Table 3.—Indicators of Illinois business activity —Continued 

\ . 1982" 1983 1984P 

Construction activity: a ” 
_. Number of private and public residential units authorized _______________ 18,980 30,230 29,456 

Value of nonresidential construction _____________________ millions. _ $1,872.9  $1,788.1 $2,270.2 
~~. Value of State road contract awards________________________do____ $510.0 $782.0  $1,052.5 

Shipments of portland and masonry cement to and within the State 
_ thousand short tons_ _ 2,363 2,305 2,686 

Nonfuel mineral production value: 
- Total crude mineral value____________________________ millions__ $389.5 $406.9 $471.9 

Value per capita___________________ $34 $35 $41 
nn  ——— 

Preliminary. ‘Revised. _W Withheld to avoid disclosing company proprietary data. - 
*Data may not add to totals shown because of independent rounding. 

- Sources: U.S. Department of Commerce, Highway and Heavy Construction Magazine, Illinois Department of . Employment Security in cooperation with the Bureau of Labor Statistics, U.S. Department of Labor, and U.S. Bureau of 
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Figure 1.—Value of stone and total value of nonfuel mineral production in Illinois.
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The U.S. Department of Commerce re- area while exploring for fluorspar deposits. 
ported a drop of 774 units in permits issued _ Legislation and Government  Pro- 
for public and private residential construc- grams.—Two bills related to mining were - 
tion in the State after reporting a 59.3% signed by the Governor during 1984. Public 

| (revised) increase during 1983. The value of Act 83-1234 amended the State’s Coal Min- 
| nonresidential construction increased about ing Act to allow a union representative to 

| 27%, reaching a value of $2,270.2 million. accompany a State mine inspector on a 
The relatively stable demand in housing mine inspection without loss of pay. Follow- 
and the increase in nonresidential construc- ing an inspection, mine inspectors are re- 
tion were partly responsible for the increas- quired to discuss findings and recommenda- 

| ed sales of mineral commodities used in tions with union representatives and man- 
construction. : - a agement. Findings and recommendations 
Employment.—The U.S. Department of are to be posted in a conspicuous place. 

Labor, Bureau of Labor Statistics, reported Public Act 83-1236 became effective on 
that the average monthly employment in July 31. The act prohibits the Illinois De- 
mining and quarrying, excluding coal min- partment of Mines and Minerals from is- - 
ing and oil and gas extraction, was about suing new permits for the use of diesel- | 
4,800 persons in 1984; 300 workers more powered equipment or explosives under- 
than reported in 1983. Average hourly ground while miners are working in the 
wages increased by $0.40 to $10.82. Average mines. The moratorium lasts until January 
hours worked per week increased to 48.4 1, 1986, by which time the State Depart- 
hours, compared with 45.6 hours in 1983. ment of Public Health is to evaluate the 

The State’s basic steel industry continued dangers and effects that diesel equipment — 
to shrink. Average monthly employment and explosives have on miners’ and report _ 

| was 24,900 in 1984, down from the 26,100 their findings to the Governor and the o 
_ workers reported in 1983. Average hourly Illinois General Assembly. | | 

, wages decreased by $0.48 to $12.95 as steel To better fulfill its mission, the State 
| companies continued ‘to ask for wage con- Geological Survey Division reorganized dur- 

ccessions to lower costs. | | ing 1984 into four groups—mineral re- 
Three mineral industry strikes over con- sources, general and environmental geolo- 

. tract agreements were reported in the press gy, chemistry and minerals engineering, 
during 1984. Members of the Oil, Chemical, and administrative services. The survey 
and Atomic Workers Union were on strike continued its research programs in environ- 
for a 2-week period in February at AMAX mental geology, geochemistry, geology, hy- 
Zine Co. Inc.’s zinc refinery at Sauget. drology, mineral economics, and mineral 
Employees at Missouri Portland Cement resources. Several publications were re- 

| Co.’s Joppa plant (members of the Cement. leased during the year. Among them, a set 
Workers Union) went on strike in mid-June of six 1:500,000-scale maps depicted Illinois’ 
when the company asked for concessions known coal resources in terms of thickness, 
after experiencing severe losses for 3 years. depth, and tonnage, as well as active mines, 
After a 2-month period, the company hired mined-out areas, and coal handling facili- 
new employees to replace striking workers. ties. A directory of Illinois sand and gravel 
On April 23, employees of Anna Quarries and stone producers was also released. 
Inc. in Union County, members of the The Illinois Center for Research on Sulfur 
International Union of Operating Engi- in Coal (CRSC) was awarded nearly $1.3 
neers Local 318, went on strike for higher million by the Illinois Coal Research Board 
wages. The walkout ended on May 5 whena_ to continue its study of sulfur and other 
new 3-year contract was signed. , _ noxious substances in coal. CRSC is com- 

A strike was averted at Ozark-Mahoning _ posed of six research institutions in Illinois: 
Co.'s fluorspar operations at Rosiclare when Argonne National Laboratory, the State 
a new 3-year contract agreement was rati- Geological Survey, Northwestern Universi- 
fied by members of the International Asso- _ ty, Southern Illinois University, the Univer- 
ciation of Machinists in late September. sity of Illinois at Chicago, and the Universi- 

Exploration Activities—During 1984, _ ty of Illinois at Champaign-Urbana. 
Ozark-Mahoning received a fluorspar pros- Southern [Illinois University-Carbon- 
pecting permit from the US. Forest Service dale, the State’s Mining and Mineral Re- 
for the Lusk Creek area, Shawnee National sources and Research Institute created un- 
Forest, Pope County. The company was der title III of Public Law 95-87, received a 
allowed to drill up to 54 core holes in the grant from the U.S. Bureau of Mines in
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fiscal year 1984 for operations and research. The Federal Government distributed 

The Bureau of Mines also had several active $109,126 to the State as its 25% share of 

contracts and grants with Illinois consult- revenues for timber sales, grazing rights, 

ing firms for equipment, research, and ser- recreation, mineral leases, and other uses 

vices in fiscal year 1984. Funding for these on the Shawnee National Forest in fiscal 

projects totaled $325,236. — year 1984. 

| REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS | iary of Centex Corp., and Lone Star Indus- 

. wae tries Inc. in La Salle County; Dixon- 
Abrasives (Manufactured).—Silicon car- Marquette Cement Inc., a subsidiary of 

bide was manufactured by ESK Corp., 4 prairie Materials Sales Inc., in Lee County; 
subsidiary of Wacker Chemical Co., at its 344 Missouri Portland Cement Co., a divi- 

plant near Hennepin, Putnam County. The .ion of H. K. Porter Co. Inc., in ” Massac . 

company used a mixture of petroleum coke County. All companies produced Types I 

and silica sand that was treated in on-site ang II—general use ‘and moderate heat 

furnaces to produce metallurgical and crys- cements. Illinois Cement also produced 

talline grades of silicon carbide. Metallurgi- Type III, high-early-strength cement. Three 

eal grades were used in manufacturing cast companies—Dixon-Marquette Lone Star 

iron and steel. Abrasive grades were usedin nq Missouri Portland—reported sales of 

grinding and polishing wheels, as a refracto- masonry cement. 

ry lining for blast furnaces, and as a cutting Nearly 76% of the portland cement sales 

agent for wire sawing. Production increased were to ready-mixed concrete companies. 

about 28% in 1984. The next largest users were concrete prod- 

In April, ESK merged with Exolon Co. of uct manufacturers and highway contrac- 

Tonawanda, NY, a major producer of fused tors. Nearly 99% of all the cement sold was 
aluminum oxide and crude silicon carbide shipped by truck in bulk form. 

abrasives, to form a new company named Approximately 2.7 million short tons of | 

Exolon-ESK Co. Management and sales per- limestone, 117,000 tons of clay, and 88,000 
sonnel were to be located in Tonawanda tons of gypsum, along with quantities of 

where Exolon’s processing plant is located. imported clinker, fly ash, iron ore, and 

Barite.—Ozark-Mahoning continued to sand, were used in the manufacture of the 
recover barite as a byproduct at its fluor- giate’s cement 

spar operations in Hardin County in south- About 2.6 million short tons of portland 

ern Illinois. Production and value increased gment and 72,000 tons of masonry cement 

about 52% and 50%, respectively, compared were consum ed *n the State. | 

with 1983 figures. - . Employees at Missouri Portland’s Joppa 
Cement.—Illinois ranked 10th nationally plant in Massac County went on strike in 

in shipments of portland cement and 23d in mid-June. After 2 months, the company 

shipments of masonry cement in 1984. Sales | eplaced strikin g workers with new em ploy- 

increased for both types of cement. Portland ees. The strike interrupted work at the 

cement sales averaged about $1.01 per short company’s limestone quarry in Hardin 

ton more than in 1983; whereas sales of County, affecting 28 employees for several 

masonry cement averaged about $1.68 per | op. 

ton less than in 1983. Clays.—Common clay was produced by 
eight companies operating in five counties. 

Table 4.—lIllinois: Portland cement salient Production was about 253,000 short tons, 

statistics valued at about $940,000. Livingston County 

(Short tons unless otherwise specified) led in production, accounting for 35% of the 

a  Statte’s total. Cement companies reported 

1881 suing approximately 117,000 tons of clay in 

Number of active plants _ 4 4 their manufacturing operations. Clay was 

Froduction fous uilis 7 1,888,713 1,876,231 also used for face brick manufacture, crock- 

Quantity... 1,857,430 1,996,658 ery, earthenware, drain tile, and sewer 

vate maiecar=. AESRE BARRE pipe 
Stocks at mills, °c ores Two companies produced fuller’s earth— 

Absorbent Clay Products Co. and Lowe’s 

Four companies operating eight kilns pro- Southern Clay Inc.; both were in Pulaski 

duced gray portland cement. Plants were County. Output increased less than 1%, but 

operated by Illinois Cement Co., a subsid- value increased 31%. After processing, ful- |
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ler’s earth was used as animal litter and as _Lime’s South Chicago plant was ranked as . 
an oil and grease absorbent. the seventh largest producing lime plant in 

Fluorspar.—As in previous years, Illinois the United States in 1984. The company was 
continued to lead the Nation in production the Nation’s largest producer with plants in 
of fluorspar. Shipments and value increased Illinois, Indiana, Michigan, Pennsylvania, 
15% and 14%, respectively, as the Nations’ and Utah. 

economy recovered. Fluorspar was produc- Consumption of lime in Illinois from all 
ed by two companies. in ee Ozark-Ma- domestic sources was 552,000 short tons of 

oning opera underground mines in quicklime and 112,000 tons of hydrated 
Hardin and Pope Counties and produced ime. | 

, acid-gr ade material at its flotation mill in Lime was used principally for steel- 

Rosiclare. Hastie Mining Co. produced making, refractories, water - purification, 

mata rgical er ade uorspar from vt open and sulfur removal from stack gases. 
pit near Vave in im Mardin Vounty. Peat.—Illinois ranked fourth of 22 States 

: Ozark-Mahoning completed shaft sinking in sales of peat. Production was by four and late in the year began production at its companies in Cook, Lake, and Whiteside 
new mine, the Annabel Lee, in Hardin Counties in the northern part of the State. 
County. oe oo Sales and attendant value declined signifi- 

Inverness Mining Co. temporarily ceased cantly. Most sales were of reed-sedge peat in pumping and ventilating at its Mine No. 1, packaged form. Other types of peat produc- 
citing foreign imports as the main reason. ed were hypnum and humus. Peat was sold _ 
The mine had not been operated since 1982. mainly for general soil improvement. Other 
The company continued to dry imported sales were for earthworm culture medium, fluorspar and barite to serve its customer golf courses, ingredient for potting soils, 

base. _, . mushroom beds, nursery uses, and vegeta- Gem Stones.—The value of mineral speci- bie growing. 

mens collected by dealers and hobbyists was Perlite (Expanded).—Illinois ranked estimated at $15,000 in 1984. Fluorite, cal- third nationally in sales of expanded ver. 
cite, and barite specimens collected by min- li re _pationally Sales of expan pe . - co ite. Sales dropped about 1% during 1984, ers in the Ilinois fluorspar district were but the value i ed 4%. Th 
sold by local rock shops for prices ranging Ub the value increas 7o. Saree compa- . nies expanded perlite mined in Western as high as several hundred dollars. States at plants j rtheastern Ilinoi 
Gypsum (Calcined).—National Gypsum Sj nS Panis ih normeastern MANO. 

Co. processed crude gypsum mined in other ilbrico Corp. operated a plant in Cook 
States at its plant in Waukegan. Output at County , Strong-Lite Products Corp. of Illi- 
the plant more than doubled that of 1983 01S, a plant in De Kalb County; and Man- 
and exceeded that reported in 1981, the last Ville Products Corp., a plant in Will County. 

| full year of operation at the plant. The =Xpanded perlite was used for agricultural 
plant was shut down for most of 1982 anda Purposes, concrete and plaster aggregates, 
portion of 1983. cavity fill insulation, fillers, low-tempera- 

Iron Oxide Pigments (Finished).—Four mae insulation, and woot opsulation board. 
companies manufactured iron oxide pig- and an ravel.—Construction. n- 
ments for use in paint and coatings. Manu- Struction sand and gravel production is 
facturers were Pfizer Inc., Minerals, Pig- surveyed by the US. Bureau of news 
ments & Metals Div., at East St. Louisin St. even-numbered years only; therefore, this 
Clair County; Prince Manufacturing Co. at chapter contains only estimates for 1983. 
Quincy in Adams County; George B. Smith Data vr od numbered ens are based on 
Color Co. at Maple Park in Kane County; annual company estimates made ore 
and Solomon Grind-Chem Service Inc. at yearend. 
Springfield in Sangamon County. Ship- N ationally, Illinois ranked eighth in out- 

ments were about 29,500 short tons, valued put of construction sand and gravel, drop- 
at $24.9 million. ping from the fifth place it held in 1982, the 
Lime.—Of 38 States producing lime, IIli- ost previous per a complete eanwass. 

nois ranked seventh. Production was from mpared wit igures, production an 
three plants in the Chicago area, Cook value increased 23% and 24%, respectively, 
sonny. al Dyna one Co., a subeimary hecause of increased br ie en acy. 
of Gener. amics Corp., operated plants ining occurred in of the State’s 
at South Chicago and Thornton, and Vulcan counties by 131 companies and government 
Materials Co. operated a plant at McCook. agencies. Kane County led the State’s pro ° 
Production and value increased 18% and duction with about 4.3 million short tons, 
19%, respectively. Both companies pro- followed by McHenry County with 4.1 mil- 
duced quicklime, and Marblehead Lime al- lion tons. Most of the State’s construction 
so produced hydrated lime. Marblehead sand and gravel was transported by truck.
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Table 5.—Ilinois: Construction sand and gravel sold or used in 1984, 
by major use category 

Quantity Value Val 
Use (thousand (thou- ue 

short tons) sands) per ton 

Concrete ate ~_-_-_ eee 3,546 $9,931 $2.80 
Plaster and guiite sands ---- + ee 206 594 2.88 
Concrete products ____._________~ ~~ Le 354 956 2.70 
Asphaltic concrete __ __§ __§_§_ ~~ > LLL 3,345 11,684 3.49 
Road base and coverings!___________________________ 4,023 11,359 2.82 
Fill _---_~_-____o___  e 2,800 5,805 2.07 
Snow and ice control____§____._______ WwW WwW 2.31 
Railroad ballast ~-______________-__~_~__-___ ee Ww Ww 3.25 
Other___-_____.___~__ ~~ 11,694 32,148 2.75 

Total or average ____________~_____~~____ Le 225,969 12,477 2.79 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Includes road and other stabilization (cement and lime). 
2Data do not add to total shown because of independent rounding. 

Table 6.—Illinois: Construction sand and gravel sold or used by producers, | 
by county 

. 1982 1984 

County Number Quantity Value Number Quantity Value . (thousand . (thousand 
of mines short tons) (thousands) of mines short tons) (thousands) 

Bond ______________-__-_ 2 Ww Ww 3 197 $485 
Boone_______~____________ 1 91. $267 2 Ww Ww 
Bureau __________________ 3 157 475 3 300 1,087 
Cass_._-§ $$ -§_ 5 2 (4) / 9) _- _- _— 
Champaign ____________-__ 6 446 1,422 6 639 1,990 
Cook _____________ Le 2 Ww Ww 3 509 1,523 8 
Cumberland _____-_§_§~§_~_____ 1 101 248 3. 203 444 
De Kalb _________________. 6 93 293 3 117 348 
De Witt__________________ 1 35 139 1 Ww Ww 
Effingham ________________ 1 WwW Ww 1 WwW — . 
Jo Daviess ___§_§____________ 1 198 373 1 Ww WwW 
Kane ___________ ~~ 12 4,896 - 13,551 13 4,261 13,254 
Kendall. ___§_-- ____-_-_-_______ 2 Ww Ww 3 78 158 . 
Lake ___________________ 2 WwW Ww 3 2,259 4,557 
LaSalle __-_______________ 5 Ww WwW 7 429 1,102 i 
Lawrence ________________ 1 WwW WwW 3 341 8717 ; 
Logan. _________ 3 335 833 2 Ww WwW . | 
McHenry_____§____________ 16 3,615 9,663 15 4,079 11,253 
McLean _______~________ 6 704 2,441 4 682 3,021 
Mason _______-_-_-_ = 2 Ww W 1 10 24 
Massac ___ 5 5 3 27 37 2 15 21 
Morgan____________~~-___ __ -_- __ 2 (7) (4) 
Moultrie _____-_-________=_ 1 Ww Ww 1 12 Ww 
Peoria __________________ 6 526 1,030 7 632 1,619 
Piatt _.-___-______________ 21 124 377 3 Ww Ww 
Putnam _______~_____ 3 19 41 3 41 118 
Sangamon ________________ 4 701 2,418 4 541 1,659 
Schuyler ____._~_-_.-_______ - 1 70 245 _— _- -- 

' Stephenson _______________ 2 WwW Ww 2 Ww 141 
Tazewell __._§_-__-__________ 10 598 2,053 5 239 764 
Vermilion ________________ 3 104 238 3 110 195 
Whiteside ________________ 3 212 605 3 147 -302 
Will, ~~ Le 6 889 2,708 7 641 1,586 
Winnebago________________ 3 159 345 5 254 508 
Woodford_____________~____ 7 650 2,239 6 899. 3,083 
Undistributed? _____________ 37 6,812 17,103 60 8,333 22,357 

Total®___§_-_____________ 185 21,557 59,149 190 25,969 72,477 

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
1Less than 1/2 unit. 
7Includes Adams, Alexander (1984), Clark (1982), Clinton, Coles, Crawford (1984), Du Page, Fayette, Ford, Fulton, 

Gallatin, Grundy, Hancock (1982), Henderson (1984), Henry, Jackson (1984), Kankakee, Knox (1984), Livingston (1984), 
Macon, Madison, Marshal], Ogle (1984), Pike, Pulaski, Randolph, Rock Island, St. Clair, Wabash, and White Counties, 
sand and gravel that cannot be assigned to specific counties (1984), and data indicated by symbol W. 

5Data may not add to totals shown because of independent rounding.
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Industrial.—Illinois ranked first nation- Dimension.—Granite Technologies Inc., a 
ally in the production of industrial sand company based in Paris, France, began 
with output of about 4.1 million short tons construction of a stone cutting plant in the 

in 1984. Production and value increased Chicago area to cut and polish imported 
about 1% and 22%, respectively. Six compa- granite and marble slabs for the construc- 
nies produced from eight pits in La Salle, tion industry. High-productivity cutting 
Mason, and Ogle Counties. La Salle County and polishing equipment was imported 
led the State’s production. As in previous from Italy for installation in the plant, 
years, the greatest sales were for glass which was expected to employ about 100 
manufacture and foundry applications. persons. | 
Sand ground for fillers commanded the Sulfur (Recovered).—Sulfur was recov- 
highest average unit value, reaching $31.80 ered at the petroleum refining operations 
per ton. Average value for all uses was of five companies in Crawford, Lawrence, 
$12.73 per ton compared with $10.56 per ton Madison, and Will Counties. About 181,000 
in 1983. Most industrial sand was shipped to metric tons of sulfur was sold at an average 

the point of use by truck. | value of $87.37 per ton. 
On August 1, Martin Marietta Corp. Tripoli.—Illinois continued to rank first 

agreed to lease, with option to purchase, its of three States in the production of tripoli. 

- remaining industrial sand operation to Output increased about 4% during 1984, but 
- Wedron Silica Co., a new corporation form- the average value per short ton dropped by 

ed by a group of Martin Marietta employees $0.51. Two companies, Illinois Minerals Co. 
| and Best Sand Corp. of Chardon, OH. The and Tammsco Inc., produced from mines in 

firm sold its other two Illinois operations, Alexander County, the southernmost coun- 
near Oregon and Troy Grove, to Unimin ty in the State. 
Corp. of New Canaan, CT, in September Most tripoli sales were for fillers for the 

1983. | paint, plastic, and rubber industries. Lesser 

Slag—Iron and Steel.—Illinois ranked quantities were sold as an abrasive for 
eighth of 22 States in sales of processed iron buffing and polishing compounds, soap, and 
and steel slag. Four companies processed toothpaste. © 
slag from the State’s iron and steel furnaces In February, Tammsco was sold to K & W 
for use by the construction industry. Sales Engineering Co. of Nashville, TN. The com- 
dropped about 18% during 1984. pany’s plant was upgraded during 1984, 

: Stone.—Stone production is surveyed by which resulted in a production increase of 

the U.S. Bureau of Mines for odd-numbered 2bout 22%.* . i | 
years only; therefore, this chapter contains Vermiculite (Exfoliated).—Illinois rank- 

only estimates for 1984. Data for even- ed seventh of 29 States in production of 
numbered years are based on annual com- exfoliated vermiculite. Sales increased 
pany estimates made before yearend. | about 10% because of the expanding con- 

Crushed.—Crushed stone continued as struction market. Three companies process- 

the leading nonfuel mineral produced in the ed crude vermiculite received from out-of- 
State, contributing 41% of the total output State sources. Producers were W. R. Grace 

value in 1984. Production was estimated to & Co. at West Chicago, Du Page County , 
be 485 million short tons in 1984, about International Vermiculite Co. at Girard, 
18% higher than that reported in 1983 Macoupin County; and Strong Lite Products 
because of increased construction activity. Corp. of Illinois at De Kal b, De Kalb Coun- 

Material Service Corp. of Chicago ac- ty. Sales were for agricultural purposes, 
quired the Martin Marietta stone quarry block insulati on, concrete aggr egate, fi re 
in Lincoln that produces approximately proof high-temperature insulation, 
250,000 tons per year. oose-fill insulation, and plaster aggregate. 

A new business was launched near Cave METALS 
In Rock during 1984 by a partnership of 
Hastie Mining, Denny & Simpson Stone Co., Iron and Steel.—Illinois ranked sixth of 

and Rigsby & Barnard Quarry and Con- 12 States in shipments of pig iron, dropping 
struction Inc., all operating in Hardin Coun- from fifth place in 1983. Shipments increas- 
ty. The new partnership, named Rock Dusted about 10%, to 3 million short tons in 1984 
Products, planned to sell crushed limestone but remained less than one-half of the 
for dusting coal mines and as a filler for record high 7.9 million tons shipped in 1973. 
asphalt roofing. New markets were also The State’s steel industry continued its 
being investigated. restructuring efforts throughout 1984 in



: THE MINERAL INDUSTRY OF ILLINOIS | 211 | 

order to cut costs and remain competitive. Other Metals.—Allied Metal Co. of Chica- 
United States Steel Corp. terminated 500 go, a processor of secondary aluminum, | 

management and administrative personnel purchased at a bankruptcy auction Harco 
at the end of August at its mills in Chicago Aluminum Co.’s Chicago plant that had 
and Gary, IN, in its cost-cutting efforts. The been closed since 1982. The plant will be 
firm also became enjoined in a lawsuit filed used to process scrap for smelting at Al- 
by the United Steelworkers of America and _lied’s two other plants in the Chicago area. 
the State of Illinois, who sought to force the Magma Copper Co., a subsidiary of New- 
company to fulfill its promise to build a mont Mining Corp., purchased AT&T Tech- 
$225 million rail mill at the South Works nologies’ closed Hawthorne Works in Cic- 
that it had announced in 1981. The lawsuit ero. The continuous cast copper rod mill _ 

_ was not settled at yearend. ~ had an annual capacity of 140,000 short 
. National Intergroup Inc. sold one-half of tons. It was slated to reopen in 1985. — 

its National Steel Corp. to Japan’s second Samuel G. Keywell Co. opened a new. 

largest steel company, Nippon Kokan KK. stainless steel and alloy scrap processing 
The sale included National’s Granite City facility in Chicago to serve the specialty 
Steel Div. at Granite City. _ steel industry. The facility was fully auto- : 

Granite City Steel completed a $5.5 mil- mated and equipped with a wet and dry 

lion project to upgrade its hot-strip mill and laboratory to test incoming scrap materials. | 
install new computer facilities in 1984. The facility’s location will allow the compa- 
_The Economic Development Administra- ny to export scrap if domestic demand is not | 

tion (EDA) sold the Wisconsin Steel Corp. _ sufficient to absorb the plant’s tonnage. 
plant and equipment in South Chicago for T. L. Diamond Inc., of New York City, 
scrap to Cuyahoga Wrecking Corp., Long purchased the Sherwin-Williams Co.’s zinc 
Island City, NY, for a minimum bid of $3 oxide plant in Hillsboro that was shut down 
million. EDA had been trying to sell the in mid-1983. The operation, known as Eagle 

_ facility for several years after acquiring it Zinc Co. of Hillsboro, a division of T. L. 
at a bankruptcy auction when Wisconsin Diamond, will produce zinc oxide for the 
Steel defaulted on $60 million of EDA- paint, rubber, petroleum, chemical, and ag- 
guaranteed loans. _ ricultural industries. | 

Lead, Silver, and Zince.—Ozark-Mahon- 
ing continued to recover byproduct lead, ‘state Mineral Officer, Bureau of Mines, Minneapolis, _- 

| silver, and zinc at its flotation plant near Mei vial assistant, B Min “Mi sapolis. MN | 

Rosiclare from fluorspar ores mined in Har- _—_schicave Tribune. Material Service Buys Quarry, Mar. | 
din and Pope Counties. Production increas-. 10,1984. _ oo | 
ed substantially because of the correspond- Clone Ce eee ee oat ed Goes From Near 
ing increase in fluorspar production. a a 

Table 7.—Principal producers 
ns Site SS SS 

Commodity and company Address Type of activity County 

Abrasives (manufactured): | 
Exolon-ESK Co _____.__----- Box 412 Plant. ______-— Putnam. . 

Hennepin, IL 61327 Lo 
Cement: 

Dixon-Marquette Cement Inc., a sub- 6406 Joliet Rd. ~_~-do ~.____ Lee. 
sidiary of Prairie Materials Sales Countryside, IL 60525 

Cc. 

Illinois Cement Co., a subsidiary of Box 442 _~___do _____- La Salle. . 
Centex Corp. La Salle, IL 61301 

Lone Star Industries Inc., Cement 1 Greenwich Plaza ____do _~_____ Do. 
and Construction Materials Group. Box 5050 

Greenwich, CT 06836 
Missouri Portland Cement Co., a divi- Box 147 __--do ______ Massac. 

I sion of H. K. Porter Co. Inc. Joppa, IL 62953 
ays: 

. 

‘Abeorbent Clay Products Co_ _ — ~~~ Box 120 Pit and plant ___— Pulaski. 
Anna, IL 62906 

Lowe’s Southern Clay Inc __ ~~ --~- 348 South Columbia ___-do ~____- Do. 
South Bend, IN 46624 

Streator Brick Systems Inc ____—_-~- West 9th St. ___-do ~___ _- Livingston. 
Streator, IL 61364 

Fluorspar: 
Hastie Mining Co __ ______---- Cave In Rock, IL 62919_ _ _ _ Open pit __——_~_ Hardin. 
Ozark-Mahoning Co. _________ Box 57 - Underground Hardin and Pope. 

Rosiclare, IL 62982 mines and . 
plant. 

Gypsum (calcined): 
National Gypsum Co ___—~____—-~-~ Box 139 Plant________ Lake. 

Waukegan, IL 60085 

See footnotes at end of table. |
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: Table 7.—Principal producers —Continued 

: —_—_ EEE EE Eee 

Commodity and company Address . Type of activity County 
a 

Iron oxide pigments (finished): , ; 
Pfizer Inc., Minerals, Pigments & 2001 Lynch Ave. —  Plant_____ ___ St. Clair. 

Metals Div. co East St. Louis, IL 62201 
Prince Manufacturing Co __—____ 700 Lehigh St. __~-do ______ Adams. 
. . Bowmanstown, PA 18030 | . 

Iron and steel: — 
Granite City Steel Div. of National Box 365 . Iron and steel Madison. 

Steel Corp. _ Granite City, IL 62040 furnaces. 
Interlake Inc___~_.~_§_~§_~§_§_ 13500 South Perry Ave. ____do______ Cook. 

. Riverdale, IL 60627 . 
Republic Steel Corp. __________ 1629 Republic Bldg. _~__-do ___ __ Do. 

. Cleveland, OH 44101 
United States Steel Corp____=___ . 3426 East 89th St. ~~ —-do _____. Do. 

Chicago, IL 60617 . 
_ Lime: o . : . oo 

. Marblehead Lime Co., a subsidiary of . 300 West Washington St. Plants _______ Do. 
, General Dynamics Corp. Chicago, IL 60606 

Vulcan Materials Co __________- Joliet Rd. and 53d St. Plant________ Do. 
, McCook, IL 60525 

os ‘Peat: _ 
‘Hyponex Corp _____—~________ 2013 South Anthony Blvd. Bog and proc- Whiteside. 

: : Fort Wayne, IN 46803 essing plant. _ a, 
Markman Peat Co.___________ Route 3 _~_~-do _.____ Do. 

. ‘Morrison, IL 61270 
. Perlite (expanded): a 

. . Manville Products Corp ________ Box 864 Plant________ Will. 
. . Joliet, IL 60434 oe 

Silbrico Corp. =. ~§_-§ -§ - 2 _-__ 6300 South River Rd. __~.do ______ Cook. 
Hodgkins, IL 60525 ~~ ce : 

Sand and gravel: . 
Construction: 

R.A. Cullinan & SonsInc ____ 121 West Park St. Pits and plants _ _ Various. , 
Tremont, IL 61568 

Elmhurst-Chicago Stone Co _ __ 400 West 1st St. _~__-do ______ Cook, Du Page, 
- ~ Elmhurst, IL 60126 - Kane. . 

General Dynamics Corp.: 
Material Service Corp _ _ _ _ 300 West Washington St. ___-do ______ Grundy, Kane, . 

Chicago, IL 60606 McHenry. 
Yackley Material Service _ _ 1504 Ogden Ave. Pit and plant ___ Will. 

Lisle, IL 60532 
Meyer Material Co ________ Route 2, Box 56 Pits and plants _ _ Kane and 

- - Algonquin, IL 60102 McHenry. 
. Thelen Sand & Gravel ______ 28955 West Route 173 | Pit and plant ___ Lake. 

oo Antioch, IL 60002 . . - 
Vulcan Materials Co.__ _ _____ Box 6 Pits and plants _ _ Champaign, 

Countryside, IL 60525 Livingston, 
. McHenry, 

. Macon. — 
Industrial: 

Manley Bros. of Indiana Inc _ _ — Box 538 Pit and plant ___ La Salle. 
Chesterton, IN 46304 

Ottawa Silica Co____§__-____ Box 577 ___-do ______ Do. 
Ottawa, IL 61350 

Unimin Corp ___§_§_~§_______ 258 Elm St. Pits and plants _ _ La Salle and Ogle. 
New Canaan, CT 06840 

Wedron Silica Co..__§_§_§____ Box 167 Pit and plant ___ La Salle. 
Wedron, IL 60557 

Stone (crushed limestone, 1983): 
Anna Quarries Inc ___________ Box 180 Quarry and plant Union. 

Anna, IL 62906 
Columbia Quarry Co ____-_____ Box 128 Underground Johnson, Monroe, 

Columbia, IL 62236 mine, quar- Pulaski, St. 
ries, plants. Clair, Union. 

Material Service Corp., a subsid- 300 West Washington St. _~___do ~~ ____ Cook, Henderson, 
. iary of General Dynamics Corp. Chicago, IL 60606 Logan, Menard, 

Montgomery, 
St. Clair, 
Vermilion, Will. 

Moline Consumers Co _________ 313 16th St. Quarries and Adams, Hancock, 
Moline, IL 61265 plants. Henry, La Salle, 

McDonough, 
Pike, Rock 
Island, War- 
ren. 

Vulcan Materials Co __________ Box 6 ___-do______ Cook, Kankakee, 
Countryside, IL 60525 Livingston, 

Will. 
Sulfur (recovered): 

Mobil Oil Corp____§__§__§_ = _ Box 874 Plant________ Will. 
Joliet, IL 60434 

Shell Oil Co __-_____________ Box 262 ___-do______ Madison. . 
Wood River, IL 62095 

Union Oil Co. of California ______ 1650 East Golf Rd. _~.—-_do ______ Will. 
Schaumburg, IL 60196
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Table 7.—Principal producers —Continued 7 . 

Commodity and company _ Address Type of activity County 

Tripoli: 
Illinois Minerals Co., a subsidiary of 2035 Washington Ave. Underground and Alexander. 

Georgia Kaolin Co. Cairo, IL 62914 open pit mines 
and plant. 

Tammsco Inc. ______~________ Box J Underground Do. 
Tamms, IL 62988 mine and plant. 

Vermiculite (exfoliated): 
W.R. Grace & Co _. ~~ 5 6051 West 65th St. Plant________ Du Page. 

Bedford Park, IL 60638 
International Vermiculite Co_____ 1st and Mound Sts. _~—-do ____ = Macoupin. 

Girard, IL 62640 
Strong-Lite Products Corp. of Illinois 1120 Oak St. _~—-do _____ De Kalb. 

De Kalb, IL 60115 a 

1 Also barite, lead, silver, and zinc. - a |
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This chapter has been prepared under a Memorandum of Understanding between the | 
Bureau of Mines, U.S. Department of the Interior, and the Geological Survey, Indiana 
Department of Natural Resources, for collecting information on all nonfuel minerals. 

By William A. Bonin? 

In 1984, Indiana’s nonfuel mineral pro- also ranked third in sales of peat, seventh in 
duction, which included very large ship- gypsum production, and eighth among the | 
ments of cement and lime, was valued at 38 lime manufacturing States. Other com- , 
$293.2 million. For the second consecutive modities produced were crushed stone, con- 
year, total value increased over that of the struction sand and gravel, portland cement, _ 
previous year—17% in 1984, following a common clay and shale, industrial sand, 
17.4% gain in 1983. The value of all nonfuel steel slag, natural abrasives, and fire clay. 
mineral commodities and materials, except Indiana also continued to lead in pig iron 
peat and crude gypsum, rose sharply above and raw steel production and ranked fifth | 
the significant gains posted in 1983. The among the 16 aluminum producing States. 
$42.7 million 1984 increase in value ranked Elemental sulfur was recovered as a non- 
Indiana 25th in the Nation, up from 26th in discretionary byproduct of oil refining. Per- 
1983. OS | lite was shipped into Indiana for processing, 

The State ranked second nationally inthe and the State ranked eighth among 32 
production of dimension stone, shipments of States in sales of expanded perlite. 
masonry cement, and sales of iron slag. It 

Table 1.—Nonfuel mineral production in Indiana? 

EC ce 7 
Mineral Quantit eee tit tone 

- u- 

any ands) amy nds) eee 8S 8S) 
Clays? __-_______________________ thousand short tons__ 558 $1,421 653 $2,085 
Gem stones _____________ NA 1 NA 1 
Peat _________________________L_ thousand short tons__ 81 1,973 61 1,358 
Sand and gravel: 

Construction ____________~__~___~__ dol ©14,400 €37,900 16,071 44,744 
Industrial ______________ ~~ dow W Ww 194 1,129 

Stone: 
Crushed ____________ eee _do_ 24,051 82,782 °26,700  °99,400 
Dimension. ______~___~_____________ do 144 11,015 €159 ©14,269 

Combined value of abrasives (natural), cement, clays (fire clay), gypsum, 
lime, and value indicated by symbol W ___________________ XX 115,450 XX 130,250 

Total __-______~ eee XX 250,542 XX 293,236 
ES O™ 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Excludes fire clay; value included with “Combined value’ figure. 

215



216 MINERALS YEARBOOK, 1984 — 

Table 2.—Value of nonfuel mineral production in Indiana, by county’ , 

(Thousands) 

. Minerals produced in 1983 

County 1982 1983 in order of value 
en 

Adams_____—=.--—----~-------- $232 WwW Stone (crushed). 

Allen ~~ _-§_-_-_-_-___~___~_--_~_--- WwW WwW Stone (crushed), peat. 

Bartholomew_ __——-—----------- 362 Ww Stone (crushed). 

Blackford _____—_.---~--------- _- - Ww. Do. 
Boone ________-__~----------- WwW (?) 

Carrol ee ee 122 W _ Stone (crushed). 

Cass _________---.~~-----~--~-- Ww W Cement, stone (crushed), clays. 

Clark _._____~------_~---~---- Ww WwW Do. 

Clay _______----------------- WwW W Clays. 

. Clinton _-____ ---___--__-~----- . Ww (8) 

Crawford ______~_______---~-~--- (3) . WwW Stone (crushed). 

Daviess ______-~__-_---------- Ww A) 

Dearborn ________~_~-~-i----~- WwW cs  ) — 

Decatur _________~_____-__-~--+ (3) WwW Stone (crushed). 

De Kalb______________-~----- 642 () 2... 

Delaware ___________-__---~-~-~-- 232 $939 Stone (crushed). 

Dubois. __ - -. __ - ---_--------- 1 7 W — Clays. 

Elkhart _. 9-9 _§_______-_-------- 814 Ww Stone (crushed). . 

Fayette _________-_-----_----- Ww ~  ) 

Fountain ____-__—__--_----~--—-- Ww Ww Clays. 

Franklin _________.-_-~---~-~-~-- W WwW Stone (crushed), stone (dimension). 

Fulton. ~~ _~9_~9_ ~~~ _—--_-_------ WwW W Peat. 

Gibson. __-____________-------- ©. . Ww (?) 

Grant _-_______------------=- _W W Stone (crushed). 

Greene ________-~_~_~------- OW (7) 

Hamilton _________.-.-_------ WwW WwW Stone (crushed), peat. 

Hancock. _ . - / / _- ~~~ -_------ Ww (?) 

Harrison _________~_-_-~----- 221 1,046 Stone (crushed). 

Henry . -_ .-_---------—------- Ww (?) 

Howard ________~__—~_-=—----~-+- Ww WwW Stone (crushed). 

Huntington________-_--~------- 444 WwW — Do. 

Jackson _____§_-__---~---~-~~-~---= W W Clays. . 

Jasper. ______-__~--_---+----- WwW W . Stone (crushed), peat. — 

. Jay.____~-_-_+------------- WwW W _ Stone (crushed). 

Jennings _________----------- (3) WwW Do. . 

Knox. __$_-_§__§____ 776 (?) oo 

Kosciusko_ __ _ -___~------------+ | Ww . (?) 

Lagrange __________~--------~— WwW WwW Stone (crushed). 

Lake. _§_§_-___~_____ ~~~ + WwW WwW Lime. 

La Porte. ________------------ W W séPeat, sand and gravel (industrial). 

Lawrence __________~~—~_--+-+ ~~ | W 33,315 Cement, stone (dimension), stone (crush- 

Madison_____._________------- W: WwW Stone (crushed), peat. 

Marion ____§_____ -_-~ -- 3,916 W — ‘Stone (crushed). 

Marshall __-___§__._____~--_-~---~- W (?) 

Martin. ___ »§ -§___/> -§ -_- -_-- +--+ WwW W Gypsum. 

Miami___________.~__~___~-_~_~- 139 WwW Stone (crushed). ; 

Monroe __________-~--~------- (3) 7,963 Stone (crushed), stone (dimension). 

Montgomery _________--------- 6 (?) 
Morgan __________----------- Ww W __ Clays, stone (crushed). 

Newton ____._________~--~----~--- (3) WwW Stone (crushed). 

Noble ___-_§_______--~-----+-- W () 
Ohio _____________~_~~--_-~-+-~- 58 (?) 

Orange ____________----~--~--- WwW WwW Stone (crushed), abrasives. 

Owen _________~__-—~-__-----+- WwW WwW Stone (crushed). 
Parke ____________~----_---- 329 (?) 

Perry __._____--__~--------- (3) WwW Stone (crushed). 

Porter___§_§_____ ______~--~---- WwW WwW Sand (industrial). 

Pulaski _-_- 99 _________----~---- (3) Ww Stone (crushed). 

Putnam ___§___________ ~~ Ww W Cement, stone (crushed), clays, stone 
(dimension). 

Randolph ___________--------- WwW WwW Stone (crushed). 

Ripley __________-_-__--------- (3) Ww Do. 

Rush____§_$_______~___~-~--~---- 4 WwW Stone (crushed), stone (dimension). 

St. Joseph__ _§ ___. _ __-__-_------~--- 1,759 2 Stone (crushed). 

Scott. __-__________---------- (3) WwW Do. 

Shelby___________--_--------- 507 Ww Do. 
Starke. - = _-§_ ee 125 (?) 
Steuben ___________________--- 261 (?) 

Sullivan. __~_§_9_~9__~______-~-__--~- WwW 58 Stone (crushed). 
Switzerland. ____________--_--- WwW 52 Do. 
Tippecanoe ____________~--__-- WwW (?) 
Vanderburgh. _________-_-~------ 241 (?) 
Vermillion ___________--~----- 717 Ww Clays. 
Vigo___________-__------~--- 662 (?) 

See footnotes at end of table.



THE MINERAL INDUSTRY OF INDIANA 9} 7 

Table 2.—Value of nonfuel mineral production in Indiana, by county: —Continued 

. (Thousands) 

Minerals produced in 1983 
County 1982 1983 in order of value 

Wabash ____ $$ _ $34 (7) 
Warren _____________________ 1,183 (?) 
Washington ____ _______~____~_-_- (3) $596 Stone (crushed). 
Wayne. __ __~___ ~~~ 1,234 W Do. 
Wells ___-______-_~--__-~-_--- W WwW Stone (crushed), peat. . 
White _.-_____________ ee (3) (?) Stone (crushed). 
Whitley ____-__________-____~-- WwW (7) 

| Undistributed*____§_§.___________ 121,278 168,671 
. Sand and gravel (construction) ____—__ XX 37,900 

Stone: 
Crushed______.~____~__-_--- ©65,500 XX . 
Dimension _________________ r 11626 XX 

Total.» _-_ -_-_-_ e ¥ 5213,424 250,542 

"Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 
2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
. ‘Crushed and dimension stone was produced; data not available by county. Total State values are shown separately 

under “Stone.” 
. “Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

5Data do not add to total shown because of independent rounding. 

Table 3.—Indicators of Indiana business activity 

1982" 1983 1984? 

Employment and labor force, annual average: 
Population ______________~-_-__-___---_~ ~~~ thousands_ _ 5,482 5,472 5,498 
Total civilian labor force ____§_§_._§______.-________-_~_--do___~_ 2,599 2,578 2,627 
Unemployment __________~__-_-~_--~~---~--~--~~~~do____ 310 286 226 

Employment (nonagricultural): 
Mining total. __________________-___--_--_~_--~-do____ 10.3 9.7 10.2 

Nonmetallic minerals except fuels’ _______________-do___~_ 2.7 2.7 NA 
Coal mining!_ ___._______________-____-___--do____ 6.7 6.1 NA 
Oil and gas extraction?___§.___________.__________do____ 9 9 NA 

Manufacturing total______________-___-___--~_~~-do____ 589.0 581.6 621.1 
Primary metal industries ___________-.-____-_._-do____ 87.6 82.4 80.3 
Stone, clay, and glass products _____________~-__--do___~ 19.1 18.3 18.9 
Chemicals and allied products ________________._-do____ 29.0 29.0 29.5 
Petroleum and coal products _________-_-_-_-_-~_-do___. 4.0 4.0 4.1 

Construction ________________~_-~__--~_-~-~-~-do____ 77.1 74.8 80.7 
Transportation and public utilities _. _-__._________-__-do___-— 103.4 102.6 105.5 
Wholesale and retail trade ____§__________-.___.--_~-do___~_ 459.9 466.4 492.7 
Finance, insurance, real estate __________._-______-_~-do____ 102.7 101.4 103.6 
Services ____________________~____-____~-__~-do___ 356.9 366.1 387.3 
Government and government enterprises ______________-do____ 328.7 327.0 330.3 

Total. __$___________-___-_----_----~~-~-do___~_ 2,028.0 22,209.5 2,131.4 
Personal income: 

Total. _§_§_§_§___ ~~ ~millions__ $55,141 $57,646 $64,418 
Per capita___§__ _-_-______~_____~_~ +--+ $10,058 $10,534 $11,717 

Hours and earnings: 
Total average weekly hours, production workers __-_~_______~--~-~- 39.2 41.0 41.7 
Total average hourly earnings, production workers _—-___——____-_--~-~ $9.79 $10.10 $10.45 

Earnings by industry: 
Farm income ____—~ ____________~____.___-_-.——~~-~- millions_ _ $660 $64 $1,334 
Nonfarm _______. ~_~~_~_~-~_ ~~~ do $38,736 $41,026 $45,090 

Mining total_ _ . poe dL $371 $336 $387 
Nonmetallic minerals except fuels_ __ _______.____.--do____ $53 $55 $61 
Coal mining ___________~___~___-~--------~-do___~_ $252 $241 $281 
Oil and gas extraction _____________-_--_~--~--do____ $67 $40 $45 

Manufacturing total. _____________~-----~----~--do____ $14,890 $15,544 $17,479 
Primary metal industries ___________-__.__~-----do____ $2,875 $2,789 $2,887 
Stone, clay, and glass products — ~ — - - - - - --~--~---~~0-~ ~~ $440 $454 $492 
Chemicals and allied products _____._.-_____-____-do___~- $916 $947 $1,056 
Petroleum and coal products _____~___.-__-__~-_~---do___~— $170 $175 $194 

Construction __________________ do $1,977 $2,025 $2,168 
Transportation and public utilities _._._.____________-do____ $2,907 $3,084 $3,248 
Wholesale and retail trade ____§______._______--_~~--do___~- $5,853 $6,157 $6,727 
Finance, insurance, real estate _________________-__do____ $1,749 $1,927 $2,081 
Services _________~____-_~_ do $5,798 $6,416 $7,117 
Government and government enterprises _ _ ____________--do___ _ $5,094 $5,435 $5,773 

See footnotes at end of table.
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-. fable 3.—Indicators of Indiana business activity —Continued sy. | 

. | 1982" 1988 — 1984P 

Construction activity: . . i. . 
Number of private and public residential units authorized ___________ _ 12,783 16,131 19,859 
Value of nonresidential construction ~_____.___.__._—_-— ~ millions__. $713.4 $875.2 $1,054.8 
Value of State road contract awards _____________~_______do____ $139.2 $165.3 $309.3 

. Shipments of portland and masonry cement to and within the State 
thousand short tons__ 1,076. 1,216 1,324 

Nonfuel mineral production value: 
' Total crude mineral value __________.___-_-__----_~~-~ millions__ $213.4 $250.5 $293.2 
Value per capita____-.__-__-____-__----_-~--~_-~---~-~ +e $39 $46 $53 

PPreliminary. "Revised. NA Not available. . 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
2Data do not add to total shown because of independent rounding. _— . . 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
US. Bureau of Mines. 
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Figure 1.—Total value of nonfuel mineral production in Indiana.
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Figure 2.—Principal mineral producing localities in Indiana. 

Trends and Developments.—Continued. cept crude gypsum, showed substantial in- 
general economic recovery was reflected in creases in both quantity and value. 
the State’s nonfuel mineral industries, since Domestic steel production, a major indica- 
all the industrial mineral commodities, ex- tor of material use and mineral production,
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| continued to recover from the very low included in a report published by the N ucle- 
a levels of 1982. However, Indiana’s steelmak- ar Regulatory Commission, which funded 

eS ers did not make gains in 1984. On the © part of the project. 
positive side in the metals sector, signifi: . The IGS Miscellaneous Map 41, “Map of 
cant progress continued to be made at the Indiana Showing Location of Coal and In- 
State’s only primary aluminum smelter.On dustrial Minerals Operations,” was publish- 

- a modest increase in output, earnings were ed in early fall. oe 
significantly better than in 1983 at the fully The “Bedrock Map of Indiana,” a project | 
integrated facility that produces light-gauge begun in 1977 and completed during the 

_ sheet for beverage containers. year, will be the first single-sheet bedrock 
| | Several companies continued to pursue map of the State published at a scale of © 

oil shale development in a four-county area 1:500,000. It joins the already published 
a of southeastern Indiana. Three projects Regional Geologic Map, the bedrock surface. 

received grants, contingent on Federal topographic map, and the thickness of un- 
| funding, from the Indiana Corp. for Science consolidated deposit map. The Quaternary | 

_& Technology, a publicly funded corpora- (unconsolidated) deposits map is the only 
tion authorized by the State legislature in one yet to be completed in the planned 

| 1982 to promote development of new indus- modern series for the State. oe 
| try in the State. Two projects, one anin situ. In support of the State’s ceramic produc- 

| operation and the other using surface-_ ers, the IGS continued to send numerous 
| mined shale, received letters of funding samples from core and from outcrops of clay 
a intent from the U.S. Department of Energy, and shale to the U.S. Bureau of Mines 

| and a third project was one of four finalists Tuscaloosa Research Center in Alabama for 
for funding consideration from U.S. Syn- analysis and evaluation. Information result- | 
thetic Fuels Corp. | ing from this cooperative effort has been 

: _ Legislation and Government Pro- used by several private companies and 
_ grams.—The State program for certification State agencies. The location of a $6.2 mil- © 

| of professional geologists was administered lion tile manufacturing plant in Bloomfield 
| by the Indiana Geological Survey (IGS). At by a Taiwan tile manufacturing firm was 

yearend, 611 individuals had been certified. aided by work of the IGS and the US. 
Also, during 1984, the IGS was involved in Bureau of Mines. The KPT Inc. plant, 
the. activities of the Indiana Energy Devel- scheduled to be operational by April 1986, 
opment Board and its several committees. . was expected to employ 60 people and have 

_ The IGS reported that organic-rich Pennsyl- an expected annual payroll of $1.6 million. 
vanian Shale might be mined profitably Also, in the area of mine safety and health, | 
along with coal in strip mining operations. the IGS continued to determine the meth- 
Some of these shales, though thinner and ane content of coalbeds in Indiana using the. | 
less predictable in occurrence, have a high- desorption method developed by the U‘S. 
er oil yield than the New Albany Shale, Bureau of Mines. — | | 
which had been receiving much prior atten- On July 1, 1984, as in previous years, 

, tion. The IGS issued the first 6 maps of a allotment grants were made to Purdue 
new series of 19 county maps showing - University at West Lafayette, one of 31 
locations of present and past underground designated mining and mineral resources 
coal mining operations. and research institutes. The authorization 

Also in fuels, the IGS continued mapping for the mineral institutes program, now in 
the distribution of Mississippian units be- its seventh year, was extended through 
neath the basal Pennsylvanian rocks and fiscal year 1989. Designation of a research- 
the position of that unconformity. The IGS oriented school of higher education as a 
study of Indiana gasfields, covering both mineral institute creates a focal point for 
historic and current gas production, was mineral engineering research in support of 
nearing completion. the mineral industry. Purdue University 

By the end of 1984, the final review of the was also an affiliate of the University of 
“Annotated Bibliography of Indiana Geolo- Missouri at Rolla, one of the five generic 
gy, 1956-75” was completed. Publication was mineral technology centers in the United 
scheduled for 1985. The post-1975 works States with expertise in the area of pyro- 
were in progress. metallurgy. 

The IGS 7-year mapping project that New proposed antipollution rules issued 
characterizes faulting and jointing in south- in November by the U.S. Environmental 
ern Indiana was completed. These maps are Protection Agency will limit the pollution
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control credit that a utility can receive for and gas in the Hoosier National Forest until 
tall stacks. To meet the proposed air pollu- the Forest Plan wascompleted. . - 
tion limits, utilities will have to install There are 644,139 acres within the. Hoo- | 

scrubbers or switch to low-sulfur coal. The sier National Forest boundary, of which 
Indiana Coal Council, speaking for the in- 187,523 acres (29%) are in National Forest 
dustry, indicated that utilities would prefer ownership. During 1984, an additional 229 
the latter rather than install scrubbers. ~ acres were purchased. While crushed stone 

In response to the draft “Land and Re was the only nonfuel mineral commodity 
source Management Plan” (Forest Plan) produced from forest lands, there are poten- 
and the “Environmental Impact State tially valuable quantities of clay and shale, 
ment,” which were made available for re coal, gypsum, sand and gravel, silica, abra- 
view and comment in January 1984, 764 sive stone, and building stone within the : 
letters were received at the Hoosier Nation- forest. During 1984, there were 5 oil and gas 

al Forest. Comments on forest use covered leases with 130 more pending, and permits 
the spectrum from total preservation to were issued for 8 oil and gas wells and 5 
increased mineral development and timber mineral-related activities. During 1984, fi- | 

harvest. Publication of the final Forest Plan nancial returns to counties within the Hoo- 
and Environmental Statement is anticipat- sier National Forest totaled $218,965. Pay- 
ed in early 1985. In April 1983, the U.S. ments in lieu of taxes were $72,927. County 7 

Bureau of Land Management had decided revenue from timber sales and camping and 
not to issue leases to explore and drill for oi! mineral leases was $146,078. 

| . | _ REVIEW BY NONFUEL MINERAL COMMODITIES | | | 

NONMETALS ~~ companies posted. increases in the value of | 
. sales of portland and masonry cement of _ 

Abrasives.—Manufactured. —The Jumbo 145% and 26%, respectively, over 1983 
Manufacturing Inc. in Tippecanoe, Mar- jeyels. At the same time, U.S. total value 
shall County, manufactured chilled and an- increased by 15%.and 18%, respectively. 
nealed iron shot and grit. Sales increased Since the U.S. cement industry’s disastrous 
8% in quantity, while value remained es- 20-year low of 1982, the second largest gain 
sentially unchanged from 1983. levels. Jum- j, portland cement shipments was realized | 
bo Manufacturing also produced gray iron jn 1984. ] i 

castings. | | Ownership changes, generally interna- 
The steel shot and grit plant of Wheela- tional in scope, occurred during the year. In | 

brator-Frye Inc. at Mishawaka in St. Joseph the largest takeover, Louisville Cement was a 

County, while maintaining manufacturing | purchased for $113 million by Coplay Ce- 
capabilities, remained idle throughout the ment Co., a subsidiary of Société des Ci- 
year. All production was transferred to the ments Francais, headquartered in Paris, 

company’s Bedford, VA, plant when the France. Louisville Cement produced both | 
Mishawaka plant was closed in 1983. portland and masonry cement at Logans- 
Natural. —Hindostan Whetstone Co. ob- port in Cass County and at Speed in Clark 

tained siltstone from the Hopper Quarry, County. a | 

which operated on demand, at Orleans in _ Lehigh, a subsidiary of Heidelberger Ze- 
Orange County. Product lines, in order of ment AG of the Federal Republic of Ger- 
value, included sharpening stones, cuticle many, produced calcium aluminate cement. 

removers, and discs for table coasters. These at its Buffington Station plant at Gary in. 
special silica stone products were manu- Lake County and portland cement at its 
factured at its plant at Bedford in Lawrence Mitchell plant in Lawrence County. The 
County. The quantity of sales increased Buffington Station plant is one of only three | 
threefold, while value increased 117% over in the Nation that produces nonportland 
1983 levels. Arkansas and Indiana are the hydraulic cement. Lehigh also operated a 
only domestic producers of oilstones and_ distribution terminal at Anderson in Madi- 
whetstones. son County. Lone Star, by far the largest 

Cement.—Three companies manufactur- cement-producing company in the Nation, 
ed cement in the State—Lehigh Portland manufactured both portland and masonry 
Cement Co., Lone Star Industries Inc., and cement at its Greencastle plant in Putnam 
Louisville Cement Co. Reflecting greater County. Also, Moore McCormack Resources 
activity by the construction industry andan Inc. operated a cement distribution termi- 
improvement of the U.S. economy, these nal in Cincinnati.
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Clays.—Common clay and shale was pro- continued to reverse the downward trend in 
duced by 11 companies at 14 operations in production that had persisted from 1978 to 
10 of Indiana’s 92 counties in 1984. Produc- 1982. Of the total production of common 
tion, exclusive of fire clay, was 653,000 short clay and shale, 19% was used in the manu-. 

- tons valued at $2.1 million. Compared with facture of face brick and 58% was used in 
1983 levels, quantity and value increased the manufacture of portland cement. Other 
17% and 47%, respectively. This increase in uses included lightweight aggregate, drain 
output, for the second consecutive year, tile, pottery, and electrical porcelain. | 

7 | Table 4.—Indiana: Clays sold or used by producers | 
a (Thousand short tons and thousand dollars) ~— _ 

| | | Year : Fireclay Common clay Total 

Quantity Value Quantity Value . Quantity |= Value 

1980... 5 (2) 3 932 1,927 932 1,930 
| 1981_________ i ~~ ee oe _— — 691 1,602 691 1,602 

1982. oe _ 601 ~—S-s«d,221 501 1,221 
1988_________2 eee Q) W «558 1,421 558 1,421 
1984. eee Wo rr 2,085 653 2,085 

W Withheld to avoid disclosing company proprietary data. . ee 
1Less than 1/2 unit. | 

There was also a 67% increase in produc- even though housing starts failed to equal 
. tion of fire clay as Yellow Banks Clay _ the prior peak levels of the 1978-79 period, 

Products Inc. in Dubois County continued to industrial wallboard shipments exceeded 
_ expand its operations from hand-turned those levels as usage increased in the com- © 

pottery to making fine-ground limestone mercial, industrial, and remodeling sectors. 
and clay fillers. The company distributed its U.S. Gypsum completed a Franklin Fiber- 
fillers to a wide Midwestern manufacturing im filler plant in East Chicago and began 
market. The fire clay was used for animal production. The plant has an 8-million- 
feed, plastics, pottery, and rubber. At mid- pound-per-year capacity. This gypsum- 
year, Yellow Banks was adding a warehouse based fiber filler, when added to certain 

and had ordered a new roller mill to in- plastics, enhances tensile, impact, and 
crease plant capacity. The company also flexural strength. Also, U.S. Gypsum’s $50 

, purchased a white limestone deposit near million project to develop an underground 
Leavenworth and installed a portable mine and build a wallboard plant on a 120- 
crusher. —_ acre site in La Porte County continued to 

Tecotta Industries Inc. acquired the for- encounter strong opposition throughout the 
mer plant of Logan Clay Products Co. at year from homeowners living near the site. 
Brazil in Clay County. The company plan- Industrial zoning had been approved by 
ned to manufacture floor tile with purchas- local governmental bodies, but the rezoning, 
ed clays at the 600-ton-per-month-capacity residential to industrial, was being contest- 
plant. | ed through the courts. | 
Gypsum.—National Gypsum Co. and Lime.—Two Lake County companies pro- 

United States Gypsum Co. produced crude duced quicklime during the year for steel- 
gypsum from underground mines at Shoals making. Marblehead Lime Co. operated a 
in Martin County. Both companies calcined plant for United States Steel Corp. (USS) at 
gypsum for the manufacture of wallboard Buffington Station near Gary, and Inland 
and associated products at minesite plants. Steel Co. operated a plant near its Indiana 
U.S. Gypsum also operated a wallboard Harbor Works in East Chicago. Both oper- 
manufacturing facility at East Chicago in ations received their limestone by lake 
Lake County using rock from its quarry freighter from captive quarries in Michi- 
operation in Alabaster, MI. gan. Although raw steel production in In- 

Although mine production remained es- diana fell 2% in 1984, lime production 
sentially unchanged from the high 1983 increased 10%. 
levels, the value of calcined gypsum produc- Leading quicklime-consuming States, in 
tion increased by 6.4%, since new residen- decreasing order of production, were Penn- 
tial construction was relatively strong. Also, sylvania, Indiana, Ohio, and Michigan.
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These four States, each of which consumed throughout the year. The U.S. Gypsum and 
more than 1 million tons, accounted for National Gypsum plants at Shoals produced 
42% of total domestic quicklime consump- perlite plaster aggregate. | 7 
tion. | During the year, Grefco, a major producer | 

Peat.—In 1984, eight peat mining oper- and processor of perlite and diatomite, 
ations produced 51,000 tons of peat in Indi- acquired Chemrock, a multiplant producer 
ana. Sales of 61,000 tons were valued at $1.4 of expanded perlite products. The Indiana 
million. Compared with 1983 levels, produc- plants of Grefco and Chemrock produced 
tion fell 22% while sales and value decreas- filter aid. Chemrock also produced aggre- 
ed 25% and 31%, respectively. gates for concrete, plaster, and formed prod- 

Nationally, the State ranked a distant ucts; cavity-fill insulation; fillers; and horti- 
third behind Florida and Michigan in sales cultural aggregate. The Chemrock takeover 
of peat. Indiana’s market share was 7.5%, should enable Grefco to market a full line of 
whereas the two leaders’ combined share expanded perlite products in addition to its 

-. was 60%. Indiana sales were used primarily traditional role as a major domestic suppli- 
for general soil improvement. Indiana peat er of crude perlite ore. Chemrock was ex- 
was also used as an ingredient in potting pected to continue to operate as a separate 
soils and for nurseries and golf courses. unit. | 

The Lake County Plan Commission grant- The 22,200 short tons of expanded perlite 
ed a zone change from agricultural to condi- that were sold or used in Indiana were 
tional development to allow a peat mining valued at $5 million. Although sales and 
business in Winfield to continue for another value decreased by 9% and 5%, respective- : 
20 years. The 38 acres used for peat mining ly, from 1983 levels, the average value per 

by the Stutts brothers are on the family’s ton increased from $217 to $225—$53 over 
300-acre farm. the national average. , 

Perlite (Expanded).—Four companies op- Sand and Gravel.—Construction.—Con- 
erated perlite expansion plants in 1984— struction sand and gravel production is 
National Gypsum and U.S. Gypsum at surveyed by the U.S. Bureau of Mines for 
Shoals in Martin County, Grefco Inc. at even-numbered years only; therefore, this 
Crawfordsville in Montgomery County, and chapter contains only estimates for 1983. 
Chemrock Corp. at Lafayette in Tippecanoe Data for odd-numbered years are based on 

— County. | , annual company estimates made before : 
U.S. Gypsum’s expanded perlite oper- yearend. | oe 

ation at its East Chicago facility was idle | | 

Table 5.—Indiana: Construction sand and gravel sold or used in 1984, by major use. 
, category 

vse housand Value Value 
short sands) ton 

Concrete aggregate eee 2,988 $9,135 $3.06 
Plaster and gunite sands ________________________ 77 . 384 4.98 

Concrete products _. _._. _-§____________ 467 1,506 3.23 
Asphaltic concrete____§_~§ ~/ -_/ -/ »§ » ee Le 1,188 4,039 3.40 
Road base and coverings?_ ____.____§_§-_-_______ 1,079 3,188 2.96 
Fill_-_---  eeeeeeeeee 1131 2,446 2.16 
Snow and ice control _____________-_--_~ ~~ e 208 566 2.72 
Railroad ballast __._-__.____-_~-~-~---~ 9 46 5.20 
Other? __§__-_-§_- eee eee 8,925 23,484 2.63 

Total or average ____________-_----~-~-___-~~__-~-~~~-~---~-~--- 316,071 .44,744 2.78 

1Includes road and other stabilization (cement and lime). 
2Includes other unspecified uses. 
3Data do not add to total shown because of independent rounding. 

A total of 16.1 million short tons of con- tion, as reported to the U.S. Bureau of 
struction sand and gravel valued at $44.7 Mines, is the material that is actually sold 

million, f.o.b. plant or mine, was produced or used; stockpiled material is not reported 
in Indiana in.1984, increases of 12% and _ until it is sold or consumed. Value is also 
18%, respectively, over 1983 levels. Produc- f.o.b., usually at the first point of sale or
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captive use, and excludes transportation In the past 2 years, the State’s construction 
costs from the plant or mine to the consum- aggregates industry made significant gains 
er. | in both the quantity and value of produc- 

| In 1984, production was reported from 182 tion following 3 years of economic recession. 
operations including 113 with stationary Yet the combined output of construction 
and/or portable plants, 7 pit-run operations, aggregates in 1984 was only about 68% that 
and 12 dredging operations. of 1979, the record high year. 

Industrial.—A total of 194,000 short tons FMC Corp., the Electric Power Research 

of industrial sand valued at $1.1 million, Institute, and three midwestern utilities 
f.0.b plant, was produced in Indiana in 1984. participated in a $2.1 million program to 

In 1984, three companies reported indus- construct a demonstration plant of FMC’s 
trial sand production in the State. Unimin new limestone double-alkali process for flue 
Corp. at Michigan City in La Porte County gas desulfurization (FGD). The new system 
produced primarily glass sand and some _ will reduce material cost, since limestone is 
engine sand; Crisman Sand Co. Inc. at about one-fourth the cost of lime. The pilot 
Portage in Porter County produced refracto- plant was constructed at Northern Indiana 
ry sand; and Harrison Steel Castings Co. at Public Service Co.’s Schahfer Station near 
Attica in Fountain County produced found- Wheatfield in Jasper County. It was tied in 
ry sand for its railway steel castings. with the station’s newest unit, No. 17, rated 

Slag—Iron and Steel.—Three companies, at 400 megawatts. The pilot plant handled 
Heckett Co. and Vulcan Materials Co. at 9,000 cubic feet per minute of flue gas and 
East Chicago and The Levy Co. Inc. at 150 pounds per hour of sulfur dioxide. If 
Burns Harbor, processed slag for use by the successful in burning high-sulfur coal more 
construction industry. Levy and Vulcan economically while being environmentally 
Materials processed air-cooled iron slag. acceptable, the station would need 160,000 
Heckett. only produced steel slag from the tons of fine-grind limestone annually. Ac- 
basic oxygen process. cording to a study conducted by the I]linois 

Air-cooled blast furnace (iron) slag was Department of Energy and Natural Re- 
used mainly for road base, fill, and concrete sources and published in Illinois Mineral 

and asphaltic concrete aggregates. Expand- Notes 90, 1985, 1.2 million tons of lime and 
ed blast furnace (iron) slag was used mainly 2.0 million tons of pulverized limestone was 

: as lightweight concrete aggregate. Steel used in 1984 for sulfur removal in FGD 
slag was typically used as road base and fill. systems in the United States. Their linear 
In 1984, sales and value of iron slag increas- regression analysis and mathematical mod- 

| ed 24% and 53%, respectively, over 1983 el indicated that demand in 1992 could 
levels. Sales of steel slag remained unchang- increase by approximately 9 million addi- 

. ed, but their value increased 17%. All but tional tons for lime and 21 million addition- 

about 20% of steel slag was recycled to the al tons for limestone, but that the use of 
blast furnace or used as construction aggre- FGD alone probably would not achieve the 
gate. required lowering in sulfur dioxide emis- 

Stone.—Stone production is surveyed by _ sions. 
the U.S. Bureau of Mines for odd-numbered Rogers Group Inc. announced in October 
years only; therefore, this chapter contains that it was divesting itself of asphalt and 
only estimates for 1984. Data for even-  light-construction operations in Indiana 
numbered years are based on annual com-_ and shifting its primary emphasis to coal 
pany estimates made before yearend. mining. The company plans to continue to 

Crushed.—A total of 26.7 million tons of operate its 13 Indiana aggregates plants. 
crushed stone, valued at $99.4 million, f.o.b. Irving Materials Inc., Greenfield, acquir- 

plant, was estimated to have been produced ed Ready Mix Corp. of Lafayette and its 
in Indiana in 1984, an increase of 11% over subsidiary, Crawfordsville Ready Mix. Ir- 

1983 production. This tonnage was the sixth ving Materials was a supplier of concrete 
largest recorded this decade, yet output was and aggregates to central Indiana, operat- 
22% below that of 1979, the record high ing 15 concrete plants, 6 sand and gravel 
year. pits, and 2 limestone quarries. The pur- 

The primary uses of crushed stone were chase, expanding its marketing area to 25 
for construction aggregates (45%); agricul- counties in the region, made Irving Materi- 
tural limestone (8%); cement, lime, and _ als the largest concrete company in central 
glass manufacture; flux stone; and other Indiana. 

special uses such as sulfur dioxide removal. In September, the new plant at the Pipe



| THE MINERAL INDUSTRY OF INDIANA 995 

Creek Jr. quarry in Grant County was’ Evansville in southwestern Indiana. The 
- producing pulverized limestone from high- Warrick Operations consisted of smelting, 

calcium reefal limestone. The products, in recycling, ingot casting, and fabrication fa- 
three grain sizes from the No. 8 to the No. cilities. The fully integrated facility pro- 
200-sieve size, were used as feed supple- duced light-gauge aluminum sheet for bev- 
ments any wen ane ei ay soodact erage cans, which was Alcoa’ s largest single 

e company w In. u product. Coincident wit coa’s reporte 
_ that it was crushing, and the plant had yet 18% increase in revenues over 1983 in the | 

to reach capacity production. The company, packaging and container segment, the value 

Calcium Products Inc., was owned by The of production at its Warrick facility increas- 
F "Din Stone co ane ripe ther good 3 ed about 18% on a modest 2.5% increase in 

_ £fimension.— was an oa year production. Demand for aluminum can was 
in the building stone industry of Indiana. A up because of an improved U.S. economy 

total of aN ra cynic iret “ dimension and the recyclability of aluminum cans. In 
stone, va vat, in ** me 10n oda Pint 1984, 58% of Alcoa’s rigid container (can) 
BE OOO kis f 0 nave Deen pr vntity j body sheet was produced from recycled | 

sUuy-cubic-toot increase in quantity ang .juminum beverage cans, up from 14% in 
the $3.3 million increase in value represent- 1974 a 

ed 10% and 30% gains, respectively, over ‘The $54 million installation of an electro- 
1988 levels. magnetic casting (EMC) unit at Warrick | 

The State’s limestone industry has been : hedule for ly 1986 ] 
operating near 100% of plant capacity in Hon EMC ecule d Or an cary t f omp 1 
the past few years, and the outlook for the rion. Al Provides Supe 150 Tilt "9 ro’ 
next few years was good, although the '8. “80. an one $ 1 mt 1. ' “year 
industry has made many investments in modernization of the rolling mill facility 
plant and equipment with subsequent in- WS begun. Two hot rolling mills and one of 
creased capacity. The reasons for this are four cold rolling mills would be made wider. : 

twofold—a unified promotion by the indus- The Warrick Operations received the US. 7 
try’s trade association, Indiana Limestone Senate's pret roduc ity, Award, wae 
Institute of America Inc.; and a rather recognized quality and productivity eliorts. a 

niaue materi l imestone, th Alcoa also operated finishing mills at Fort | unique material, the Salem Limestone, that | 

has lower production unit costs compared to Wayne, Lafayette, and Richmond and had 
marble or granite. These conditions should research 4 polities at Fort Wayne and 
tend to reduce import competition. ichmond. * | 

Overall, however, for all types of dimen- Aluminum Co. of Canada Ltd. (Alcan) : 
sion stone, except limestone, domestic pro- expected to complete acquisition of certain : 

ducers lost ground to imports in 1984. Over aluminum assets of Atlantic Richfield Co.’s 
98% of Indiana’s production was limestone, (ARCO) aluminum business in January 
primarily from the Bloomington-Bedford 1985, following court approval of a consent . 
District of southern Indiana. The remainder decree entered into in late 1984 between the 
was Sa from nen Coun’y. Co vane seta rebar ment, Alcan and An. 

ulfur covered).—Amoco Oi . re ’s 35,000-ton-per-year rolling mill at 

covered elemental sulfur from refinery gas- Terre Haute was among the assets involved. 
es at its petroleum refinery at Whiting in In May, WheelTek opened its new cast 

Lake County. Production increased 22% aluminum wheel plant at Fremont in Steu- 
over the 1983 level, while shipments and phen County. The plant’s opening capacity 
value increased 20% and 34%, respectively. was 600,000 wheels. WheelTek was a 50-50 

Stauffer Chemical Co. produced sulfuric joint venture of Amcast Industrial Corp., 
acid, liquid sulfur dioxide, and liquid sulfur Dayton, OH, and Dynamark Inc., Brea, CA. 

Conide “ its Hammond plant in wae Later in the year, the company announced a 
unty. Stauffer Chemical, along with 35 million expansion to increase capacity 

ASARCO In ted d Tennessee “77: Chemical Co vere t h thre ' Ff to 1 million wheels annually to serve Gener- 
d emic f fe dion’ d e three largest pro 41 Motors Corp., WheelTek’s biggest cus- 
Ucers OF Suman qoxiee. tomer, Ford Motor Co., and Chrysler Corp. 

METALS The plant was built within 2 hours of a 
General Motors assembly plant, making it 

Aluminum.—Aluminum Co. of America possible for twice daily deliveries. 
(Alcoa), the State’s sole producer of this Copper and Copper Alloys.—Beryllium- 
primary metal, operated a smelter and Copper.—At midyear, Cabot Wrought Prod- 
fabrication plant in Warrick County near ucts Div. of the Boston, MA-based Cabot
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Corp. opened its $16 million, wide-strip, would give foreign fabricators a competitive 
beryllium-copper processing mill in Elk- edge. | 
hart. The new mill rolled in widths up to 50 Iron and Steel.—Although U.S. steel pro- 

inches and at speeds to 1,000 feet per duction and shipments continued to recover 
minute. Its annual processing capacity is 42 from the very low levels of 1982, Indiana’s 
million pounds. Unique to the facility, steelmakers missed out on the economic 

| which incorporated the latest advances in recovery of 1984. The State’s share of total 
| dimensional control and high-speed metal domestic pig iron and raw steel production 

processing, were special bell furnaces de- in 1984 was 30.5% and 21.4%, respectively, 
signed for homogenization of hot band feed- and Indiana continued to be the top U‘S. 
stock and mill hardening of the finished steelmaker. . | 
metal. The plant was expected to employ Indiana’s pig iron production and value of __ 
125 persons when fully operational. Feed- shipments from furnaces in 1984 were 15.9 
stock for the Elkhart plant was produced at million tons and $2.9 billion, respectively, 
Cabot’s new $52 million, hot rolling mill at down 3% and 12% from 1983 leyels, where- 
its Kokomo plant. Beryllium copper was as U.S. production and value increased by 
used extensively in electrical componentsin 6.3% and a very modest 1.2%. Raw steel 

. computers, telecommunications, and other production in Indiana at 19.8 million tons 

electronic products. was down 2% from that of 1983, whereas 
| Brass.—Bridgeport Brass Co., Indianapo- total U.S. production was 9.3% higher than 

- lis, was renamed the Bridgeport Brass Corp. that of 1983. | — 
following completion in August of the sale Bethlehem Steel Corp. began construc- | 
of the plant and its assets by National tion of its $200 million, No. 2 continuous 

Distillers & Chemical Corp. to a private slab caster at Burns Harbor. This caster 
investor. The brass mill, which was over a and another being constructed at Sparrows 

century old, employed about 950 workers. It Point, MD, would add 5.1 million tons of 

| ~ had an annual capacity of 200,000 pounds annual capacity and give Bethlehem the | 
: and had produced primarily one product, ability to continuously cast 90% of its pro- 

plain yellow strip. Under the new owner- duction. These casters were planned to start 
—— ship, plans were to expand the plant’s mill up in 1986. Also at Burns Harbor, in re- 

capabilities to include the production of sponse to the automobile industry’s need for 
other alloys and lighter gauges. Also, a better corrosion-resistant sheet, Bethlehem 
letter of intent was signed in November for was converting its shutdown tin plate line 
the new owner to purchase National Distill- to a 100,000-ton-per-year electrogalvanizing 
ers’ stamping plant in Mitchell, IN. The _ line to begin operation in 1985. | 

| stamping plant would primarily use strip Also, Bethlehem began working with the 
supplied from the Indianapolis mill. U.S. Department of Energy in a $30 million 

Bridgeport Brass was awarded a contract program to develop new technology for 
by the U.S. Mint for the rolling of all the achieving a major breakthrough in the 
cupronickel coin strip that the mint would continuous casting of steel directly from the 
use during the first 6 months of 1985. furnace. The project would produce much 

Copper (Fabricated).—With 10,000 copper thinner steel] slabs than is now possible. In 
fabricating jobs in the Fort Wayne area and another cooperative agreement, Bethlehem 
another 8,000 across the State, the Presi- and Inland Steel agreed to build a new 
dent’s decision against granting protective electrogalvanizing line. Although joint ven- 
quotas and tariffs on imported refined cop-_ tures had been suggested as a way to help 
per was well received in Indiana. In Janu- the domestic steel industries meet foreign 
ary, 11 copper-producing companies, citing competition, this particular arrangement 
injury caused by copper imports, asked the posed a special antitrust problem, because 
International Trade Commission (ITC) to Bethlehem had a new $60 million continu- 
limit imports. ous sheet steel, heat-treating line at Burns 

Following the unanimous decision by the Harbor, and a similar facility, costing $100 

ITC supporting the copper-producing com- million, recently went into production at 
panies and the split ITC recommendation to the Indiana Harbor Works of Inland Steel 
the President for imposition of import tar- in East Chicago. Bethlehem and Inland 
iffs or quotas, fabricators registered their Steel were the first in the domestic steel 
further objections, contending that import industry to produce deep-drawing and high- 
restrictions, by requiring domestic fabrica- strength sheet steel, the types of products 
tors to pay a high price for refined copper, that would greatly benefit from electrogal-
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| vanizing. a | the U.S. total. In another situation, anti- 
Inland Steel at Indiana Harbor began trust objections were not overcome, and the 

preliminary engineering for a $250 million, USS proposal to acquire the National Steel 
_State-of the-art” Stee! Oe e process Corp. subsidiary of N ationa’ intergroup Ine. | 
million tons per year of sheet for the au was canceled. Later, however, ation n- 

motive, appliance, and office furniture mar- tergroup sold a 50% interest in National 
Kets. imental Steel C Kok dered Steel to N ippon Kokan ne Japan's Yourth _ 

ontinental orp., KOKOMO, ordere argest steel company. In the newly form 
a $21 million, eight-strand continuous billet joint venture, Nippon Kokan acquired one- 
ae Annie by the second puarer half interest in National Steel’s three steel 
oO - 4h 4aprul, a month ahead oF scned- plants—Escorse, MI, Portage, IN, and Gran- 

sand rl nil nee ine operation Coe A pilot eleropeleanizing ine . ~  glated for Portage was planned. | 
nental has more than tripled its capacity for The September 10 t ecision of the US. 
outside sales of wire rod. Further expansion pyvironmental Protection Agency to regu- | 

of capacity to nearly $3000 tons annual’ ate cake Oven etisions was expected to could be made with modi fey tions of facili, 02¥e 2, Serious impact on all four of Indi- 
ties now in place | ¥ ana’s large steelmakers. USS in Gary, 

; . _, Bethlehem at Burns Harbor, and Inland 
_ LTV Steel Co.'s Bast Chicago plant start- stee) and LTV Steel in East Chicago operat- 

ed up its two parallel continuous slab cast- ed coke oven steel plants. and all were 
ers in November 1983. The $165 million ~.,,. : _pianis, | 
. , ; ; within 30 miles of Chicago. oe 
installation was operating at full-capacity — Titanium.—Cabot moved out of the tita- | 
production of 265,000 slab tons permonthin _. ra _ oo - 
late 1984 | nium flat-rolled product business after fail- 

: Jones & Laughlin Steel Corp. J&L), a 8 i oeveloP te enon ingot : 
subsidiary of LTV Corp., and Republic Steel _ ae de ion nto } ‘thd: in fe "the *k t | 

| Corp. merged to form the LTV Steel Co. *"° Sven 0 af ‘the rom the "het e 
after overcoming antitrust objections from C4M° © years a ter the company began 
the U.S. Department of Justice. The new Producing titanium flat-rolled products, pri- . 
LTV Steel became the second largest do- marily in unalloyed form for industrial use, . 

mestic steel producer, after USS. At the tits Kokomo mill. : 
time of the merger, J&L and Republichada = —_———__ . : 
combined raw steel capability of over 24 ,, “tte Mineral Officer, Bureau of Mines, Pittsburgh, . 
million tons annually, about one-sixth of : 

. Table 6.—Principal producers 

Commodity and company Address | Type of activity County oo 

| -. Abrasives: 
Manufactured: . 

Jumbo Manufacturing Inc_ _ Box 155, 2900 Center St. Plant_ ~~~ ____ Marshall. . 

Wheelabrator-Frye Inc., 400 South Byrkit St. ~~--do________ St. Joseph. 
Materials Cleaning Mishawaka, IN 46544 
Systems Div.! 

Natural: 
Hindostan Whetstone Co _~— Box oe. ey Lene Quarry and plant ___ Orange (quar- 

an 

Bedford, IN 47 421 Lawrence 

Aluminum: (Plant). 
Aluminum Co. of America ___. Warrick Operations Smelter and fabri- Warrick. 

ti t. 
Newburgh, IN 47630 cone Pie 

Cement: 
Lehigh Portland Cement Co.? __ Box 7 IL IN 47146 _ Plant (portland) and Lawrence. 

1 eu, u . 

Do_______~___-_----- Buffington Station Plant (aleium Lake. 
, inate). 

Do_____~. ~~ --- 6300 Columbus Ave. Terminal Madison. 
Anderson, IN 46013 (distribution). 

Lone Star Industries Inc.? §_ _ __ Box 482 Plant (portland Putnam. 
Greencastle, IN 46135 masonry) and 

Louisville Cement Co.2 $4 ____ bos 659, Highway 25 West Plant (portland) and Cass. 

Do__.-_-----------_ Speed IN47172.-_________ Plant (portland Clark. . 
masonry) 
and quarry. 

See footnotes at end of table.
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eek ' Table 6.—Principal producers —Continued 
a 

Commodity and company. Address Type of activity County oe 

Clays: . _ ! 
General Shale Products Corp_ _ _— Box 96. _ Pits and plant _____ Morgan. 

, Mooresville, IN 46158 - - 
Hydraulic-Press Brick Co___._ . Brooklyn, IN 46111 ________ Pit and plant (light- Do. 

—_ weight aggregate). 
Gypsum: : oO —_ . 

_ National Gypsum Co.5_______ - Box 250 . _ Underground mineand Martin. 
- ‘ Shoals, IN 47581 _. plant. oo 

| United States Gypsum Co.°_ _ _ _ Box 298 ~~--do_=__-____ Do. . 
Shoals, IN 47581 ~ . 

Do__ ~~ Le 3501 Canal St. Plant__ ~~ Lake. 
. . oe . East Chicago, IN 46312 / , 

Iron and steel: : - : 
. Bethlehem Steel Corp _______ Box 248, U.S. 12 Mill (integrated) __ _ _ Porter. 

ae a oO Chesterton, IN 46304 ” 
oO Continental Steel Corp ______ 1111 South Main St. . Minimill_____§____ Howard. 

Oo Box 5049 
. oo . Kokomo, IN 46902 © 

Inland Steel Co __- __§______ 3210 Watling St. - _~__-do__.___ Lake. 
- - - East Chicago, IN 46312 . . 

LTV Steel Co.6 ___________. 3001 Dickey Rd. Mill (integrated- Do. " 
East Chicago, IN 46312 finishing) _____ __ 

‘National Steel Corp., Mid- USS. 12 . Mill (rolling) _...___ _- Porter. 
_ west Steel Div. . Portage, IN 46368 : oe 

. United States Steel Corp.,Gary . 1 North Broadway - Mill (integrated) — _ _ _ Lake. - 
Works Div. ' Gary, IN 46402 

Lime: — a 
Inland Steel Co., Indiana Harbor 3210 Watling St. Plant__ 2 Do. 

~ Works. ~ . East Chicago, EN 46312 _ 
ne . Marblehead Lime Co_._______ Box 689 . oo LL do Do. = 

- Gary, IN 46402 a 
" Peat: .. 8 a : 

oe Hyponex Corp., Noblesville 2013 South Anthony Blvd. Bog and plant _____ Hamilton: 
> plant. . Fort Wayne; IN 46803 oo 

. _ Michigan Peat Co___§_____~_ Box 234, Rural Route 6 ____do___ 2 ___ Jasper. 
Rensselaer, IN 47978 oe 

Milburn Peat Co. Inc___ + __ Box 236 Lo: ~__-do_________ La Porte. . 
. . La Porte, IN 46350 

Perlite (expanded): | 
Chemrock Corp.? ___________ Box 5465, Highway 25.at Plant___________ Tippecanoe. 

Monon RR Crossing 
Lafayette, IN 47903 

Grefco Inc __._-._-_-________ Box 48, 100 East Country Rd. ado. Montgomery. 
7 Crawfordsville, IN 4793 

. Sand and gravel: 
’ Construction: . & 

- American Aggregates Corp _ District Office : Pits and plants____ _ Hamilton, 
Box 40228 Marion, 
4700 East 96th St. and Gray Rd. | Wayne. 

. Indianapolis, IN 46240 . 
Corporate Headquarters s 
Drawer 160 
Garst Ave. at Ave. B 
Greenville, OH 45331 - 

_ Hilltop Basic Resources Inc _ 630 Vine St. Pit and plant ______ Switzerland. ~~ 
: . Cincinnati, OH 45202 

Irving Materials Inc ____ _ Box 369, Rural Route 5 Pits and plants _____ Fayette, 
Oo Greenfield, IN 46140 Hamilton, 

Henry, 
Madison, 
Wayne. 

Martin Marietta Aggregates Box 30018, 2170 Wycliff Rd. ~—~_-do___~______ Clark, 
Raleigh, NC 27622 Hamilton, 

Howard, 
Marion, 
Vermillion, 
Vigo. 

Rogers Group Inc _______ Box 849, 350 South Adams St. ~__-do_________ Fountain, 
Bloomington, IN 47402 Gibson, 

Greene, 
Knox, 
Morgan, 
Owen, 
Warren. 

Vulcan Materials Co.? § ___ Box 5529 ____do ~~ ______ La Porte, 
Lafayette IN 47903 Parke, 

et. Joseph, 
anoe. 

Industrial: Ppee 
Crisman Sand Co. Inc_ _ _ _ _ 6480 Melton Rd. Pit and plant __ ____ Porter. 

Portage, IN 46368 
Unimin Corp _________ 258 Elm St. ~--.do___ La Porte. 

New Canaan, CT 06840 

See footnotes at end of table.



THE MINERAL INDUSTRY OF INDIANA 999 

Table 6.—Principal producers —Continued : 

Commodity and company Address Type of activity County 

Slag: 
Iron: 

Vulcan Materials Co.? 9 __ _ Box 6, 500 West Plainfield Rd. Plant. _§ ~~ ~_____ Lake. 
Countryside, IL 60525 

Iron and steel: 
The Levy Co. Inc.? 9______ Box 540 Plants _________~_ Lake, Porter, 

. Portage, IN 46368 St. Joseph. 
Steel: . 

Heckett Co__§__~_§_§_ Box 1071, North Main St. _ Plant___________ Lake. 
Butler, PA 46368 

Stone: . 
Crushed: 

American Aggregates Corp _ District Office _ Quarries and plants _ _ Hamilton, 
Box 40228 Marion, 
4700 East 96th St. and Gray Rd. Owen. 
Indianapolis, IN 46240 
Corporate Headquarters " 
Drawer 160 
Garst Ave. at Ave. B 
Greenville, OH 45331 . 

The France Stone Co __ _ __ Box 1928 do ~~~ Allen and 
Toledo, OH 43603 Putnam. 

Irving Materials Inc? ____ Rural Route 13 _~__.do_ ~____. __ Blackford, 
Box 300 Delaware, 
Muncie, IN 47302 Grant, 

. . Hunting- 
ton, 

. Madison, . . 
Wells. oO 

Martin Marietta Aggregates, Box 30013, 2170 Wycliff Rd. ~.__-do_________ Clark, 
Central Div. Raleigh, NC 27622 Hamilton, 

. Howard, 
Madison, 

_ Marion. 
‘Mulzer Crushed Stone Co _ _ Box 248, 603 6th St. Quarries, mine, Crawford and 

Tell City, IN 47586 plants. Perry. . 
Rogers Group Inc.? ______ Box 849, 350 South Adams St. Quarry and plants _ _ _ Lawrence, 

Bloomington, IN 47402 Monroe, 
Newton, 
Putnam. . 

Dimension: _ 
Bybee Stone Co ________ Box 968 Quarry and plant ___ Monroe. 

Bloomington, IN 47402 
Elliot Stone Co.Inc____.. . Box 743 Quarries and plant __ Lawrence. 

Bedford, IN 47421 . 
Evans Quarries Inc __ _ _ _ — Box 711 Quarry and plant ___ Do. 

_ Bedford, IN 47421 
B. G. Hoadley Co.Inc_____ Box 1224 Quarry and plants_ __ Lawrence and 

Bloomington, IN 47402 Monroe. 
Independent Limestone Co _ 6001 South Rockport Rd. Quarry and plant ___ Monroe. 

Bloomington, IN 47401 
Indiana Limestone Co. Inc_ _ Box 72, 405 ISt. Quarries and plants _ _ Lawrence and 

Bedford, IN 47421 Monroe. 
Indiana Sandstone Co. Inc _ — Box 501 Quarry and plant ___ Lawrence. 

Bedford, IN 47421 
Reed Quarries Inc______~— Box 64 ~_—-do_________ Monroe. 

Bloomington, IN 47402 
Rush County Stone Co. Inc.2__ - Rural Route 1 _~---do_____-__- Rush. 

Box 20A 
Milroy, IN 46156 

Victor Oolitic Stone Co_ _ _ _ Box 668 _~_~-do__~_______ Monroe. 
Bloomington, IN 47402 

Sulfur (recovered): 
Amoco Oil Co ___-___~~___-- Box 710 Refinery. .~_.___~— Lake. 

2815 Indianapolis Blvd. 
Whiting, IN 46394 

1 dle throughout 1983 and 1984. 
2Also crushed stone. 
SAlso clays. 
“Acquired by Coplay Cement Co., Nazareth, PA, a subsidiary of Société des Ciments Francais, Paris, France. 
5 Also expanded perlite. 
®Formed in June by the merger of Jones & Laughlin Steel Corp. and Republic Steel Corp. 
7Chemrock Corp. (Nashville, TN) was acquired by Grefco Inc. (Los Angeles, CA). 
8 Also iron slag. 
*Also construction sand and gravel.





The Mi I Indust f I 

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

| By James H. Aase! and Wanda J. West? 7 

The value of nonfuel mineral production ranked 4th among 22 producing States; peat 
in Iowa during 1984 rose slightly over that 12th of 22; portland cement, 15th of 40; 
of 1983 and was above the 10-year average. crushed stone, 17th of 48; construction sand 

Nationally, Iowa ranked 29th in value of and gravel, 20th of 50; clays, 21st of 44; and 

nonfuel mineral production, accounting for — lime, 25th of 38. | 
1% of the U.S. total. Three of the nine Dexter Co. of Fairfield announced a $2.2 

mineral commodities produced in the State million plant expansion at its foundry oper- . 
during 1984 recorded increases in value and ations. Central to the expansion plan was © 
five had production gains over those of 1983. _ the installation of a highly automated mold- 

Crushed stone, the leading commodity ing machine that would permit the compa- 
produced in the State in terms of value, ny to enter the high-volume casting market. 
accounted for over one-third of every dollar In 1984, the State issued no permits for 

of the State’s total mineral value during metallic mineral exploration. 
1984. Cement ranked second in value, fol- Employment.—The lJowa Employment 
lowed by construction sand and gravel, Security Commission’s statistical data indi- 
together accounting for over one-half of the cated that, at midyear, employment in the 
State total. mining industry was 2,300 compared with 
Among the minerals produced in 1984, 2,000 for the same period in 1983. The 

the quantity of gypsum produced in Iowa average hourly earnings of mining produc- 

Table 1.—Nonfuel mineral production in Iowa! 

1983 1984 
Mineral ———$—$—$$$ 

_ Quantity Gpvaeas Quantity gnonsaeds) 

Cement: 
Masonry _________..._ — -— thousand short tons__ 37 $3,425 42 $3,260 
Portland ____________~_____________-_do____ 1,644 87,836 1,730 92,699 

Clays ________________~________ i dol _ 576 3,258 623 2,695 
Gem stones_________________~___-~ ~~~ -__ NA 1 NA Ww 
Gypsum______________.._— —-_. thousand short tons_ _ 1,612 13,518 1,527 12,421 
Peat __~_§_§_ > do WwW WwW 11 400 
Sand and gravel (construction) __ ____________--do___~_ ©11,800 €32,800 13,882 37,027 
Stone (crushed) _______________________--do____ 24,844 101,097 ©23,800 “100,000 
Combined value of lime, stone (dimension, 1983), and values 
indicated by symbol W _____-------------------_ XX 5,425 XX 4,848 

Total__________________~____ ie XX 247,360 XX 253,445 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

231
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Table 2.—Value of nonfuel mineral production in Iowa, by county’ 

(Thousands) 

ln 
Minerals produced in 1983 

County 1982 1983 in order of value 

Adair __-___§_~§__~___ ee (?) WwW Stone (crushed). 
Adams ______________ ee (3) W Do. 
Allamakee ___________~____~_~-__~__ $76 W Do. 
Appanoose __ ___ __. ______-------- Ww W _ Stone (crushed), clays. 
Audubon ____________ ~~ WwW (3) 
Benton ________________---~_ ~~~ Wes. WwW Stone (crushed). 
Black Hawk _______§_____-~--~~-__- 964 WwW Do. 
Boone ____________~_~__~~__ 1,644 (3) 
Bremer____________~____-~----~- (?) W Stone (crushed). 
Buchanan ____________~____~~-__~_ W $1,303 Do. 
Buena Vista _________~~____-~--~~-~ WwW (3) 
Butler___- _-___~_~_______ ee WwW WwW Stone (crushed). 
Calhoun ______________~-____+- 70 (°) 
Carrol] _-._-_.__~___~-~-~-~--_----_--~-. 397 (3) 
Cass____ ee WwW W Stone (crushed). 
Cedar ___________~ ~~~ ee W 766 Do. 
Cerro Gordo _________~___~_-~_-~-~-~-~ W WwW Cement, stone (crushed), clays. . 
Cherokee ___ ____________~--_---~- 398 (3) 
Chickasaw _____________~--_-_-- (?) 519 Stone (crushed). 
Clarke ___. = (?) WwW Do. 
Clay__.._~-_____--_--__-+------ 342 (3) 
Clayton____.____------_--~---=+--. Ww 967 Stone (crushed). 
Clinton __________---_-~-~------- Ww 959 Do. | 
Dallas_____§_-_____.~-____------- WwW W Clays. 
Davis _._________-~-___-------~+- (7) W Stone (crushed). 
Decatur________________-_----- (?) WwW Do. 
Delaware. ____§____~~___~ -~-_--~-- W 688 Do. 

- Des Moines__._____-_-~-~-------- WwW W Gypsum, stone (crushed). 
-. Dickinson _~_~___~__ ~~ --_------ 382 (?) 

Dubuque __— _____~______~-_---~-~- (?) WwW Stone (crushed), stone (dimension). 
Emmet ______________~-_------ Ww (?) 
Fayette____§____________-_-_---- Ww W Stone (crushed). 
Floyd __-____________----~-~----- 81. W Do. 
Franklin ~~ _§_§ 9 _~_§_§_§_____ ee 172 WwW Do. 
Fremont _________-----_-~------ (7) 632 Do. 
Greene ___________~_~____ ee 524 (3) 
Guthrie_____~§_______ ~____ 210 (3) 
Hamilton__________________---- W 388 Stone (crushed). 
Hancock ____ -»§ -§_-_- § eb ee WwW WwW Do. 
Hardin __________~______~______-_ W 7,888 Do. 
Harrison ______~.~____________-_~- (?) 1,604 Do. 
Henry_________-_____-~-—--__----~- (?) W Do. 
Howard. ___§_§_§____§___ 45 801 Do. 
Humboldt ___________ ______-_- WwW 1,186 Do. 
Ida___-_ ee WwW (3) 
Iowa____________ ee WwW (3) 
Jackson____§_§___~ W 1,111 Stone (crushed). 
Jasper___$__§__ WwW 337 Do. 
Jefferson __§_§_§_~§_9___ (7) 82 Do. 
Johnson _______~________ W W Do. 
Jones ___________ 465 1,360 Stone (crushed), stone (dimension). 
Keokuk_____§_§____________ WwW 1,389 Stone (crushed). 
Kossuth. $$ -§ »§ 5 5 7 5 eee 97 (3) 
Lee ______ ee 175 951 Stone (crushed). 
Linn, __ 958 3,974 Stone (crushed), peat. 

Louisa____§_§_~ ~~ ee W W Stone (crushed). 
Lyon___ _-_-_ 290 () 
Madison ______________~~~--~-~-~- Ww W Stone (crushed), clays. 
Mahaska _________._~_~__~--____~- (?) WwW Stone (crushed). 
Marion ______~_______~_~~-~_----~- WwW W Stone (crushed), gypsum. 
Marshall _____~§___________~-__-~-~ 557 WwW Stone (crushed). 
Mills __-_-__________________--- (?) 46 Do. 
Mitchell _________~____~___~-~_____ W W Do. 
Monona_______~_~__~_~____-~--_—_~ WwW (3) 
Monroe_____________~_~___~ ~~ (?) 940 Stone (crushed). 
Montgomery___________.~-____---~- (?) 874 Do. 
Muscatine ____§_§__§___ 479 1,767 Do. 
O’Brien_____§_§______________ ~~ - Ww (3) 
Osceola__ = 5 ee 304 (3) , 
Page. _____________~_~_____---_~- W 508 Stone (crushed). 
Palo Alto___ ~~~ ee Ww (3) 
Plymouth. ___§_§___________------~~- 1,350 (3) 

Pocahontas__________~___________ (7) WwW Stone (crushed). 
Polk__~_§_ ~~ > ee ee WwW W Cement, stone (crushed). 
Pottawattamie ______________-~__~_ WwW W Stone (crushed). 
Poweshiek _________________-__- (?) W Do. 
Sac ________ ~~ ee 1,196 (3) 

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in Iowa, by county’ —Continued . 

(Thousands) 

Minerals produced in 1983 
County 1982 1983 in order of value 

Scott___ _-__-_-_________________- W WwW Cement, stone (crushed), lime, clays. 
Shelby _____-_-___________ W (3) 
Sioux _____~__ ~~~ $667 (3) 
Story _______-~~_ ~~ ____ ee W WwW Stone (crushed). 
Tama _______~___ ee W W Do. 
Taylor______ ~~ ~__~_____ (7) $238 Do. 

Union____~_~ ~~~ Le (7) W Do. 
Van Buren____~ —§ >_> W 1,620 Do. 
Wapello_____________ W WwW Stone (crushed), clays. 
Washington ____________________ WwW W Stone (crushed). 
Webster_________________ Le 8,810 W Gypsum, stone (crushed). 
Winnebago. __ _ ~§___ > > et W WwW Peat. . 
Winneshiek _____§_______________ 174 1,045 Stone (crushed). 
Woodbury ________________~____- W WwW Clays. 
Worth_____________ W W Stone (crushed), peat. . 
Wright __________~______ W (3) 
Undistributed* __________________ 108,781 180,614 . 
Sand and gravel (construction) __ _______ XX 32,800 
Stone (crushed) ______________~-_~- &88 800 XX 

Totab_ = =§_ = Le 218,409 247,360 

Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with ‘‘Undistributed.” 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 

“Crushed stone was produced; data not available by county. Total State value is shown separately under ‘Stone 
(crushed).”’ 

3Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).” 

“Includes gem stones and stone (dimension, 1982) that cannot be assigned to specific counties and values indicated by 
sym . 

5Data may not add to totals shown because of independent rounding. 

Table 3.—Indicators of Iowa business activity 

1982" 1983 1984” 

Employment and labor force, annual average: 
Population ________________~__________________~~ thousands_ _ 2,906 2,904 2,910 
Total civilian labor force__ ~~~. edo 1,418 1,421 1,417 
Unemployment __________._~____~ ~~ eed 121 116 100 

Employment (nonagricultural): 
Mining total’_ $$. $5 5 5 eee edo 1.7 1.9 2.0 

Nonmetallic minerals except fuels? ________._.__.__. do ____ 1.6 1.7 NA 
Coal mining? ________________________________do____ _, l NA 

Manufacturing total._._$_-$___§___________..~___.~.____do____ 209.8 202.3 210.9 
Primary metal industries __________________....~_.do____ 7.9 7.1 8.0 
Stone, clay, and glass products______._______.__._. ._do___ _ 4.9 4.9 4.4 
Chemicals and allied products ___________.___.-.__. do____ 6.9 6.6 6.7 
Petroleum and coal products? ______________________do____ 2 2 NA 

Construction __________________~~~____-~~~_______do____ 38.1 35.9 37.1 
Transportation and public utilities... _.9.9_-..-..___._.___- do____ 52.7 51.3 50.7 
Wholesale and retail trade__ 2-9 _-§ -§ 5 edo 267.2 268.7 270.5 
Finance, insurance, real estate ~.-__ ~~~ dO 58.9 59.8 61.5 
Services _____________----__---~-~-------~-~--~~~-do___- 211.4 217.1 224.6 
Government and government enterprises ____ ______.___._.do____ 202.0 203.4 205.1 

Total. _________-_------~~_--~---~-~-~-~-~-~~-do____ 31,041.9 1,040.4 1,062.4 
Personal income: 

Total.____.___~__ eee ~~ millions__ $30,949 $30,733 $35,382 
Per capita._____________~___~__ eee $10,650 $10,584 $12,160 

Hours and earnings: 
Total average weekly hours, production workers ____________________- 38.7 39.8 40.2 

Mining___________~~~____ ~~ ___ ee 48.2 45.8 46.2 
Total average hourly earnings, production workers_ ________________-~_- $10.01 $10.09 $10.25 

Mining. ____________.~~_~____~-~-~~ $8.04 $7.58 $7.98 

See footnotes at end of table.
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| Table 3.—Indicators of Iowa business activity —Continued : 

. Earnings by industry: . 
Farm income____§__~§ —~§ $$» 5 LL ____ Cmillions_ _— $1,301 $185 $2,462 
Nonfarm —___§_>§ >_> 5 do $18,906 $19,603 $21,039 

Mining total ____________________________________do____ $41 $41 $49 
Nonmetallic minerals except fuels____________________do____ $33 $37 $42 

_ Coal mining ____~§_ = 2 do $5 $3 $4 
Manufacturing total. .§ $$$ ~> 5 5 Ld $5,141 $5,167 $5,578 

Primary metal industries _____________________.__ _do____ $246 $246 $288 
: Stone, clay, and glass products_________________~_____do____ $116 $122 $123 

Chemicals and allied products ______________________do___ _ $187 $188 $199 
Petroleum and coal products ______._________-___~--_do____ $6 $6 $6 

Construction ______~________~_________ do $957 $949 $1,067 
Transportation and public utilities ___._§_________________do____ $1,474 $1,506 $1,570 
Wholesale and retail trade___ ~-________-_-_-_____-_____do___~ $3,568 $3,651 $3,916 
Finance, insurance, real estate _________.2 ~~ do $1,154 $1,276 $1,384 
Services _.__-_§_§__§_ LLL do $3,417 $3,671 $3,992 
Government and government enterprises __________________do____ $3,066 $3,250 $3,384 

Construction activity: 
Number of private and public residential units authorized ____ _~____._____ 5,416 7,169 6,811 
Value of nonresidential construction ___~__§_~~§_~9_________.——  millions__ $322.8 $348.3 $359.3 
Value of State road contract awards. _§_§_~ ~~~ 3 5 5 5 ee eed $190.0 $264.6 $233.0 

. Shipments of portland and masonry cement to and within the State . 
thousand short tons_ _ 1,170 1,159 1,218 

Nonfuel mineral production value: . 
Total crude mineral value____§_§_§_§_§_§_________________~_- millions_ — $218.4 $247.4 $253.4 
Value per capita___§_$__§ ~~ ee $75 $85 $87 

PPreliminary. "Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
3Data do not add to total shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Iowa.
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a | tion and related nonsupervisory workers collected, managed, interpreted, and report- 

7 was $7.88 in July 1984, an increase of ap-. ed geologic and. hydrologic data so that 

proximately 5% compared with that of July pertinent information would be available | 

1983. | - when it is needed for a variety of environ- 

- Legislation and Government Pro- mental and resource issues. _ : 

an _grams.—During fiscal year 1984, the State Studies conducted by IGS researchers ~ 

of Iowa received $122,615 from the U.S. over the past several years, in cooperation | 

Department of the Interior as compensation with various State and Federal programs, 

- for the loss of revenue caused by the pres- have concluded that contamination of 

ence of certain tax-exempt Federal lands ground water is widespread in lowa, es- 

within its boundaries. The funding, com- pecially.in bedrock carbonate aquifers and © 

monly referred to as “payments in lieu of alluvial aquifers, and is caused by nonpoint, — 

, taxes,” was based on a formula approved by agricultural chemical losses. Increased ni-_ 
| Congress in a 1976 law. | _. trogen fertilization has resulted in ground .— 

The Mining and Mineral Resources Re- water nitrate concentrations commonly ris- 

: search Institute at Iowa State University, ing to values above accepted health stand- 

_ Ames, was awarded a grant by the U.S. ards. oo | 

Bureau of Mines in fiscal year 1984. The IGS reported that interest in the Midcon- 

ae grant, made under authority of title III of . tinent Gravity Anomaly as a target for oil 

- the Surface- Mining Control and Reclama- and gas exploration was growing. An esti- 

- tion Act of 1977, Public Law 95-87, was to mated 3 million acres in lowa was under 

assist in the institute’s operation and re- lease, and approximately 1,000 miles of 

: search designed to encourage the training seismic lines had been obtained as of 1984. 

of engineers and scientists in mineral- During 1984, IGS reported that its on-line 

related disciplines. _ ; computerized geological information re- 

‘In 1984, the U.S. Geological Survey com-_ trieval system, GEO, was improved to han- | 

pleted a program of mapping the entire dle water quality and well construction 

State on 7.5-minute series topographic records. As of yearend, there were 11,200 

maps. Each of the 1,083 maps covered an_ sites included with geologic records. Of 

: area about 9 miles by 6.5 miles.and was ata__ these, 3,300 included water quality informa- | 

| scale of 1:24,000. They were the most accu- tion, and 5,300 contained well construction 

rate and detailed maps available of the information. 

_ State’s land surface. : IGS’s library of rock cuttings (35,000 
The Iowa Geological Survey (IGS), a per- wells) and rock cores (800 sites) was com- 

manently established State.public service pletely inventoried and_ reorganized to 

agency since 1892, continued surveying the make the samples more readily available 

economic and scientific aspects of the for researchers and other users. 

State’s mineral resources. During 1984, IGS | | | 

| CO REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS shipments in 1984 rose approximately 5% 

| . over those in 1983. The average value of . 

Cement.—The cement industry in Iowa portland cement sold by Iowa producers in _ 
operated at approximately 59% of its clink- 1984 was $58.58 per ton, approximately the 

er production and finish grinding capacity same as in 1983; however, masonry ce- 

during 1984. Output during the year was ment’s average value dropped 16% to $77.62 
from four companies that collectively oper- perton. 

ated eight kilns at one wet-process and The largest users of the State’s portland 

three dry-process plants at sites in Cerro cement in 1984 were ready-mixed concrete 
Gordo, Polk, and Scott Counties. All plants companies, consuming nearly 64% of the 

produced gray portland cement, and three output, followed, in descending order, by 

produced masonry cement also. Raw mate- concrete product manufacturers, highway 
rials consumed by the State plants in the contractors, building material dealers, and 
cement manufacturing process during 1984 other customers. Over 95% of the cement 
exceeded 3.1 million short tons, including was shipped to consumers in bulk form; the 
2.5 million tons of limestone, along with remainder, in containers. Truck transporta- 
lesser amounts of anhydrite, bauxite, clays, tion was the principal mode for handling 

fly ash, gypsum, iron ore, sand, shale, and the shipments, accounting for 96% of the 

other materials. movements; the remainder was shipped by 
The quantity and value of Iowa’s cement rail and other means.
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Northwestern States Portland Cement Lime.—Production of lime in 1984 rose 
_. Co. of Mason City, a principal cement man- modestly in both quantity and value over 

ufacturing firm in the State, had two shut- the 1983 level. All of the State’s quicklime 

downs totaling nearly 10 weeks during 1984. and hydrated lime came from a single | 
The shutdowns were necessitated by aslow-_ facility in Scott County operated by Lin- © 
down in the demand for cement and an’ wood Stone Products Co. Inc. 
excessive buildup of inventories. Cement During 1984, consumption of lime by Iowa 
production was also halted for 24 days in users totaled 91,000 short tons. Approxi- 
May and June at Lehigh Portland Cement mately 80% of the consumption was quick- 
Co.’s Mason City plant owing to a strike by lime and the remainder was hydrate mate- 
142 workers, members of the United Ce- rial. | 
ment, Lime, and Gypsum Workers Union. Peat.—Peat production during 1984 came 

: Ash Grove Cement Co. of Overland Park, from bogs in Linn, Muscatine, Winnebago, 

KS, announced plans to build a cement and Worth Counties at operations managed 
distribution terminal on a 5-acre site in by four companies. Total output for the 
southeast Des Moines. The project, estimat- State was down slightly for the year com- 
ed to cost. between $500,000 and $1 million, pared with that of 1983. Approximately two- 

was expected to be completed within 1 year. thirds of the material harvested was a reed- 
Clays.—Clay production during 1984 sedge-type peat, and the remainder, hyp- 

came from nine mines operated by six num. The majority of the peat marketed 
companies in six counties. The quantity of was distributed in bulk form, and the re- 

| clay produced in the State during 1984 mainder was packaged. Among the many , 
increased 8%: over the level attained in’ uses for which peat was sold, golf courses 

| 1988. The average unit value of the clay and nurseries were the principal consum- 
produced in 1984 was $4.32 per short ton, a ers, accounting for nearly two-thirds of the 

$1.38-per-ton decrease compared with the total. | | 
1988 figure. — Perlite (Expanded).—National Gypsum 
Cerro Gordo County was the leading Co. and United States Gypsum Co. expand- 

‘county in the State in clay production, ed perlite from mines in Western States at 
followed by Scott and Dallas Counties, re- their gypsum processing plants in Webster 
spectively, which collectively accounted for County. The expanded material was used 
nearly 81% of the State’s output during the for plaster aggregate. 
year. | Sand and Gravel (Construction).—Con- 

| “Cement manufacturing consumed the _ struction sand and gravel production is 
bulk of the 1984 output; the remainder was _ surveyed by the U.S. Bureau of Mines for 
used in making face brick. | even-numbered years only; therefore, this 

- Gypsum.—Crude gypsum production in chapter contains only estimates for 1983. 
- Towa during 1984 was from two under- Data for odd-numbered years are based on 

ground and four open pit mines operatedby annual company estimates made before 
five companies in Des Moines, Marion, and yearend. : 
Webster Counties. Compared with 1983 fig- In 1984, production of construction sand 
ures, the quantity and value of crude gyp- and gravel, the third leading commodity 

| sum produced in 1984 dropped 5% and 8%, produced in the State in value and the 
respectively; however, the output of calcin- second leading commodity in quantity, rose 
ed gypsum rose 8% in quantity and 16% in _ slightly over levels estimated for 1983. The 
value. The average unit value for the crude material marketed during 1984 had a re- 
gypsum dropped 26 cents per short ton from ported average unit value of $2.67 per short 
that of 1988, while the average unit value of ton, a 4% decrease from that estimated to > 
the calcined product in 1984 advanced $1.48 have been marketed in 1983. 
per ton over that of 1983. Production during 1984 was reported by 
Iowa ranked fourth in value among the22 109 firms and government agencies oper- 

States reporting crude gypsum production ating at 199 sites in 72 of the State’s 99 
in 1984. United States Gypsum Co.’s Fort counties. Polk County had the largest out- 
Dodge plant in Webster County ranked put in 1984, followed by Boone, Plymouth, 
eighth in output among the 71 gypsum and Sioux Counties, which together ac- 
plants operating nationwide during 1984. counted for one-third of the State’s total 
Approximately three-fourths of the production. Operating a total of 32 pits, 5 

State’s output of crude gypsum was from companies produced more than 500,000 tons 
the open pit mines operated in Webster each. 
County. Most of the construction sand and gravel
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produced during 1984 was used for road _ concrete. 
base and coverings, accounting for more § Approximately 94% of the material pro- | 

, than one-fourth of the total. Other uses, in duced in 1984 was shipped by truck and the . 
. descending order of consumption, included remainder was shipped primarily by water 

| concrete. aggregate, fill, and asphaltic or was not transported. 

Table 4.—Iowa: Construction sand and gravel sold or used in 1984, by major use category 

. Quantity Value * Val 
Use , (thousand alue alue | short tons) (thousands) per ton 

Concrete aggregate ____________-___~_-__~__---~-~------- 2,410  — $7,948 $3.30 
Plaster and gunite sands __. = _=§ ->_/_->_- _-§ 5 (ee Ww Ww 3.92 

. Concrete products ~______.__________~_-___ ee 73 257° 835A 
Asphaltic concrete ____§______________~~-_-_-~~_--~-~--~-~_-__- 571 - 1,303 2.28 
Road base and coverings?______________~____2_ ee 3,958 ~~ ‘7,598 1.92 
Fill --_- =~ _-~___ eee 725 - 1,488 2.05 
Snow and ice control________________~--~---_-L 4H 98 . 310° 3.18 
Railroad ballast ..__~_~-_~§_~ =» ee ee Ww ws 5.00 
Other____§_ 2 ee 6,046 = 18,128 2.99 

Total or average _______________ 213,882 37,027 2.67 

W Withheld to avoid disclosing company proprietary data; included with “Other.” a 
Includes road and other stabilization (lime). . ee 
2Datado not add to total shown because of independent rounding. . a 

Table 5.—lIowa: Construction sand and gravel sold or used by producers, by county — 

. oo 1982 . 1984 . 

County Number Quantity Value Number ~ Quantity, Value » . | of mines (fhousand (thousands) of mines . eteans, (thousands) 

Allamakee___~_§_§_.~ ~~ _=_____. 1 36 $76 2 20 © $55 , 
Black Hawk ___§_§__ ~~~ ____ 5 301 . 964 6 388 1,234 
Boone_____ _§_ > 3 672 _ 1,644 3 1,167 — 3,219 
Buchanan ______§_§ $2 5 . 1 WwW WwW 3 37 65 
Buena Vista____§~__________ 3 WwW WwW 4. 484 Co 861 
Calhoun ____§___ . 1 50° 70 1 72 100 
Carroll _____§_§_______ Le 4 173 .. 397 3 110 . 266 
Cerro Gordo __________~__ ~~ 3 W W 1 50 101 
Cherokee___ 5 5 -§_ 5 5 5 7 207 398 __ ae ee 
Clay______ ~~~ ___ 2 ___ 14 247 . 342 10 179 © +. 478 
Clayton_____~$_- ~~~ ~_~___ 2 57 138 2 35. 113 
Dallas____§_§_§ 2 2 5 296 957 10 568 1,600 
Delaware______~__.________ 4 ‘W WwW o 49 139 
Des Moines _____ =~ ________ 1 WwW Ww 1 266 W 
Dickinson ____~§ ~~ _~§ ~~ _ ee 6 192 382 4 183 ATT 
Dubuque_______________ — _— _- 1 8 * 20 
Emmet _________________- 7 W WwW 8 239 ~  §28 
Fayette________ =~ 1 W WwW 1 8 25 
Floyd _._____§_§__ 1 51 81 2 41 - 61 
Franklin ~~~ 2§ 75 »§ 5 5 ee 3 91 172 2 WwW WwW 
Greene ____ ~~~ ._ 11 235 524 6 122 246 
Guthrie____§_ 3 92 210 3 -  * 60 108 
Hancock ___§_ = 4 82 184 5 315 855 
Hardin _________________e_ 2 WwW Ww 3 127 186 
Howard. ~~ == 3 15 45 3 18 Ww 

' Jackson ~~ _ = Le 2 WwW Ww 3 52 152 
Jones ________ 3 234 465 5 19 . 61 
Kossuth _____~§_~§ _~>§_~ > 3 79 97 5 189 . 214 
Lee ____ 1 85 175 2 110 219 
Linn, __-_ 8 308 937 5 380 1,004 - 
Lyon ____~ 8 130 290 7 V7 ~ 406 
Marion__________________ 3 228 734 3 W W 
Marshall____§_~§$_§ _-__-____ 3 229 557 2 WwW WwW 
Muscatine ____§_§_§ _§_-§ > 3 150 479 4 417 1,055 
O’Brien____ ~~~ 1 W W 3° 284 ~ 627 
Osceola____ ~~~ 5 4 159 304 2 234 557 
Palo Alto. 75 2 1 WwW W 1 79 241 
Plymouth _____ ~~ ~_~___ 4 557 1,350 2 1,091 1,797 
Polk__~___§_~ ee LLL 4 698 2,002 5 1,499 4,495 
Sac ___-_~_ 4 521 1,196 3 W WwW 
Scott _.-_-___.___ LLL _- __ _ 2 34 279 
Sioux _-__ ~~ LL 5 222 667 10 922 2,579 

See footnotes at end of table.



: THE MINERAL INDUSTRY OF IOWA | | 939 

Table 5.—Iowa: Construction sand and gravel sold or used by producers, by county 

| —Continued | | 

1982 1984 . 

Count Quantity Quantity : 

. ” ofmines thousand (q,hnacds) ofmunes (thousand (pn eaa) 
short tons) short tons) 

Tama___ LL 1 W WwW 1 65 $224 
Webster _________________ 4 90 $219 3 191 435 
Winneshiek ________._.______ 1 48 174 | 1 48 195 
Woodbury __-_§____________ 3 126 255 2 WwW WwW 
Worth ________________ 5 288 612 3 70 217 

Wright ____-______________ 5 WwW WwW 3 292 612 
Undistributed? __. $$ ___ 33 3,117 8,522 33 3,182 11,019 

Total?___- 2 = 201 10,064 25,618 199 13,882 37,027 

"Revised. |W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
lIncludes Appanoose, Audubon (1982), Benton, Butler, Cass, Cedar, Chickasaw (1984), Clinton, Grundy (1984), 

Hamilton, Humboldt, Ida (1982), Iowa, Jasper, Johnson, Keokuk, Louisa, Mitchell, Monona, Montgomery (1984), Page, | 
Pottawattamie, Shelby, Story, Van Buren, Wapello, and Washington Counties and data indicated by symbol W. 

2Data may not add to totals shown because of independent rounding. 

Stone (Crushed).—Stone is surveyed by ed Stone Association’s (NCSA) 1983 “About 
the U.S. Bureau of Mines for odd-numbered Face’ beautification program. The company 
years only; therefore, this chapter contains was honored with the NCSA Showplace : 
only estimates for 1984. Data for even- Award, citing that the operation was well 
numbered years are based on annual com- maintained and demonstrated a high stand- : 
pany estimates made before yearend. ard of beautification and compatibility with 

| The estimated quantity of crushed stone its surroundings. In another event, L & W 
produced during 1984 decreased approxi- Construction Co. Inc., which operates quar- 
mately 4% in quantity and 1% in value ries in Appanoose County, won a top award 
compared with that of 1988. The estimated from the Iowa Limestone Producers Associ- 
average unit price for the material market- ation. The award was in recognition of the 
ed during 1984 was $4.20 per short ton. company’s land reclamation efforts at its 

Two of the State’s crushed stone oper- Quarry No. 2 near Centerville. 
ations received special recognition during =—~ | 
the year. B. L. Anderson Inc.’s Garrison wn’ Mineral Officer, Bureau of Mines, Minneapolis, 

Quarry was 1 of 13 quarries . nationwide 2Fditorial assistant, Bureau of Mines, Minneapolis, MN. 
winning recognition in the National Crush- 

Table 6.—Principal producers 

Commodity and company Address Type of activity County 

Cement: 
Davenport Cement Co., a sub- Box 4288 Plant___________ Scott. 
sidiary of Cementia Holdings Davenport, IA 52808 

Lehigh Portland Cement Co., a Box 1882 ~_~-do___---__- Cerro Gordo. 
subsidiary of Heidelberger Allentown, PA 18105 
Zement AG. 

The Monarch Cement Co ___ Humboldt, KS 66748 __ _ ___.do_________ Polk. 
Northwestern States Portland Box 1008 ___-do_________ Cerro Gordo. 
Cement Co. Mason City, IA 50401 

Clays: 
Davenport Cement Co., a sub- Box 4288 Pit and plant ____—_ Scott. 
sidiary of Cementia Holdings Davenport, IA 52808 

Lehigh Portland Cement Co.,a Box 1882 ___-do_______._  CerroGordo. 
subsidiary of Heidelberger Allentown, PA 18105 
Zement AG. 

Midland Brick Co ________ Box A Pits and plants ___ __ Dallas and Wapello. 
Redfield, IA 50233 

Northwestern States Portland Box 1008 Pit and plant ______ Cerro Gordo. 
Cement Co. Mason City, [A 50401 

Sioux City Brick & Tile Co_ _ _ Box 56 Pits and plants_____ ~ Dallas and Woodbury. 
Sergeant Bluff, IA 51054 

Gypsum: 
Celotex Corp., a subsidiary of 1500 North Dale Mabry Open pit mine and Webster. 

Jim Walter Corp. Tampa, FL 33607 plant. 
Georgia-Pacific Corp ____ __ 133 Peachtree St. NE. —~__-do____-___- Do. 

Atlanta, GA 30303 
Kaser Corp___________~ Box 3569 Underground mine __ Marion. 

Des Moines, IA 50322
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Table 6.—Principal producers —Continued | 

- Commodity and company Address Type of activity. County 

Gypsum —Continued , . - 

National Gypsum Co _ __ _ __ 2001 Rexford Rd. Open pit mine and Webster. 
. Charlotte, NC 28211 plant. 

United States Gypsum Co _ _ _ 101 South Wacker Dr. Underground mine and Des Moines. 
Chicago, IL 60606 plant. 

Open pit mine and Webster. 
plant. 

Lime: 
Linwood Stone Products Co. Route 2 Quarry and plant ___ Scott. 
Inc. Davenport, IA 52804 

Peat: 
Eli Colby Co __________~_ Box 248 Bog and plant____ __ Winnebago. 

Lake Mills, IA 50450 
Colby Pioneer Peat Co _____ Box 8 | ___-do___—_.~____ Worth. 

Hanlontown, IA 50444 
Hughes Peat Co________- Route 2 ~__-do____ ~~ ___ Linn. 

Marion, [A 52302 
Pikes Peat Co __________ Route 6, Box 21 ___.do_ Le Muscatine. 

Muscatine, IA 52761 
Perlite (expanded): 

. National Gypsum Co _____— 2001 Rexford Rd. Plant___________ Webster. 
Charlotte, NC 28211 

United States Gypsum Co _ _ _ 101 South Wacker Dr. ~__.do_______ Do. 
Chicago, IL 60606 - . . 

Sand and gravel (construction): ; 
L. G. Everist Inc________~_ Box 829 Pits and plants _ __ _ _ Plymouth and Sioux. 

. Sioux Falls, SD 57102 oo, 
G. A. Finley Inc ___ ~~~ —-__ Box 406 ____do______. 1 |. Cass, Dallas, 

. Harlan, IA 51537 Montgomery, Page, 
- Pottawattamie, 

. = . Shelby. 
Hallett Construction Co ___ _— Box 13 . ___-do__~______- Boone, Dallas, Frank- 

: Boone, IA 50036 . lin, Greene, Mar- 
a . oe shall, Polk, Sac, 

Story. 
Martin Marietta Aggregates, Box 30013 ~__-do___ Appanoose, Linn, Mar- 

Central Div. Raleigh, NC 27622. shall, Polk, Wapello. 
Stevens Sand & Gravel Co. Inc Route 6 ___-do________ Johnson and Washing- 

Iowa City, IA 52240 ton. 
Van Dusseldorp Sand & Gravel Box 156 ___-_do__ ~~ Jasper and Marion. — 
Inc. Colfax, IA 50054 

Weaver Construction Co____ Box 550 a « (0 Boone, Buena Vista, . 
Iowa Falls, IA 50126 Cerro Gordo, Dallas, 

Franklin, Hamilton, 
Hardin, Kossuth, 
O’Brien, Sioux, Sto- 
ry, Webster, Wright. 

Stone (crushed limestone, 1983): . 
B. L. Anderson Inc _______ Box 2007 Quarries and plants _ _ Benton, Cedar, Clinton, 

Cedar Rapids, IA 52401 Jackson, Johnson, 
Jones, Linn, Tama. 

Kaser Corp__________-__ Box 3569. Underground mine, Des Moines, Fremont, 
Des Moines, IA 50322 quarries, plants. Jasper, Keokuk, 

Marion, Monroe, 
Poweshiek, Washing- 
ton. 

Martin Marietta Aggregates, Box 30013 ___do___ LLL Clarke, Decatur, Linn, 
Central Div. Raleigh, NC 27622 Madison, Marshall, 

Polk, Story. 
P. Niemann Construction Co _ 106 North Maple St. Quarries and plants _ _ Bremer, Buchanan, 

Sumner, IA 50674 Butler, Chickasaw, 
Fayette, Winneshiek. 

River Products Co________ 220 Savings & Loan Bldg. Underground mine, Johnson, Louisa, Wash- 
Iowa City, IA 52240 quarries, plants. ington. 

Schildberg Construction Co. Box 358 Quarries and plants _ _ Adair, Adams, Cass, 
Inc. Greenfield, IA 50849 Madison, Pottawat- 

tamie, Union. 
Welp & McCarten Inc _____ Box W, 522 South 22d St. Underground mines, Black Hawk, Hancock, 

Fort Dodge, [A 50501 quarries, plants. Webster, Worth.
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_ This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Kansas Geological Survey for 
collecting information on all nonfuel minerals. : 

By James J. Hill,: David A. Grisafe,? and Wanda J. West? . 

| The value of nonfuel mineral production stone. | 
in Kansas was $312 million in 1984, nearly Kansas led the Nation in the production 

17% greater than that of 1983 and the of helium. Cement sales continued to ac- 

highest value reported in 6 years. The State count for the greatest portion of the State’s _ 
| ranked 24th nationally in nonfuel mineral mineral commodity value, followed by, in 

production value after ranking 25th in 1983. order of importance, salt, crushed stone, 

Output increased for all minerals produced Grade-A helium, and construction sand and 
in the State except for masonry cement, gravel. | 
rock salt, sand and gravel, and dimension 

Table 1.—Nonfuel mineral production in Kansas? : 

1983 1984 
Mineral Value TS Walue 

. Quantity (thousands) Quantity (thousands) 

Clays _____________________ thousand short tons__ 718 $3,921 918 $5,537 
Gem stones________________ LL NA 1 NA 1 
Helium: . 

Crude _________________..--_mnillion cubic feet_ _ 188 3,572 402 8,844 
Grade-A____§_~§_~§_~§_~__ do 775 27,125 1,015 38,063 

Salt?____________________ _~_ thousand short tons_ _ 1,719 67,195 1,712 71,558 
Sand and gravel: 

Construction. _______________________-do____ €12,400 ©26,600 11,796 26,358 
Industrial ___-_-________~ ~~. ~__________do____ 199 2,184 WwW W 

Stone (crushed) __________..__-___-_-_ __-do____ 12,687 T45,121 ©13,600 ©48,500 
Combined value of cement, gypsum, lime, pumice, salt (brine), 

stone (dimension), and value indicated by symbol W__— ___~_ XX 91,866 XX 113,149 

Total_______________ ee XX 967,585 XX 312,010 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes salt in brines; value included with “Combined value” figure. 

241
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Table 2.—Value of nonfuel mineral production in Kansas, by county! 
(Thousands) 

| Minerals produced in 1983 
County 1982 1983 in order of value. 

Allen _.____~_____-__-_-= WwW W Cement, stone (crushed), clays. 
Anderson. _________---_-__ (?) $188 Stone (crushed). 
Atchison _.-.--._-______~--- (?) Ww Do. oe 
Barber ________~__________ Ww W Gypsum. oe 
Barton ________---~--_~--~ WwW 89 Clays. 
Bourbon _________~.-____-_ (?) W Stone (crushed). 
Butler __ 2 ~~ 5 - ee (?) 1,214 Do. 
Chase_________~~-_-_____ (?) 77 Stone (dimension). 
Chautauqua_______________ (?) 250 Stone (crushed). 

, Cherokee__ $$ _ 1 ~~ W 185 — Clays, stone (crushed). 
Cheyenne _______________~ $25 8. 
Clark 0. 22 2 Le 22 (3) a 
Clay___-____-~-~-.-------~- WwW W _ Stone (crushed). 
Cloud _-.$-_-___.~-------_-~ WwW W Clays. 
Coffey_._______.--..---_- (?) 381 Stone (crushed). 
Cowley____.-_-___------- 329 990 Stone (crushed), stone (dimension). 
Crawford... 2~.~_______-__-_ WwW 748 Stone (crushed), clays. 
Decatur.___~ ~~~ LLC; 83 (?) 
Dickinson ____.~ ~~~. -~_____ Ww 1,041 Stone (crushed). 
Doniphan ________~~- ~~~ (7) Ww Do. 
Douglas. ___________-~~-~-~- WwW WwW Do. oo : 
Edwards ___.__-»_____~_~_~~~=-_ . 87 (7) ° 
Elk __-___-______--_----- (7) W _ Stone (crushed). . . 
Ellis... -/_/_-____—~---L_-_ 216 W - Do. 
Ellsworth ~_-_-_~_~__~___~ ~~ Li 8,997 WwW Helium, salt, clays. 
Finney ____§_-1_-______--_- WwW (3) oo 

\ Ford. _.-_-_____-_-_------~ WwW . (3) . 
Franklin __§ ~~ -_~9___-~_-_____ WwW WwW Stone (crushed), clays. 
Geary_____-------------- Ww (3) . 
Gove ________~ ~~ ee 50 (3) 
Graham ________~_______- 35 59 Stone (crushed). 
Grant_________~___~__ W WwW Helium. 
Gray ______ ~~~ Lee eee 33 (3) 
Greeley________.__-_____- 14 (3) 
Greenwood___________-_-_-_ 1538 W Stone (crushed). 
Hamilton____~§_~§_~§_~§__ 165 (3) 
Harper_______________-_~- WwW (3) . 
Harvey_________________- WwW (3) 
Haskell. __-§ -_ _-_______-___-_ WwW 8X 

. Hodgeman______~__________ 28 | . 
| Jackson____§_§_§ ~~~ 21 (3) 

“ Jefferson. _§_§_§ > > 5 5 (?) 2,525 Stone (crushed). . 
Jewell _-__- > > Le WwW W Stone (crushed), clays. , 
Johnson _~____~_________ WwW 6,719 Stone (crushed). 
Kearny. ~~~ 346 — ) 
Kingman___ ~~ ~~~ _~§~_______ 36 (3) 
Kiowa__________ 274 (3) 
Labette.__-_9_~§_-________ Le (?) 944 Stone (crushed). 
Leavenworth ______________ (?) WwW Do. 
Lincoln. _____ ~~ ~~~ 73 WwW Do. 
Linn, ___§_ > ee (?) WwW Do. 
Logan____ ~~ Le 13 (3) 
Lyon ___-_______ ~~~ 49 WwW Stone (crushed). 
McPherson ________-~--_~-~_- WwW WwW Clays. 
Marion__________________ (?) WwW Stone (crushed). 
Marshall. -_.-_-. -/§ - _-_-_-______ WwW Ww Gypsum, stone (crushed). 
Meade _____~_________~___-~ 40 (3) 
Miami ________________-- (?) WwW Stone (crushed). 
Montgomery_____._~.___-__- WwW WwW Cement, stone (crushed), clays. 
Morris ___________~_~______ (?) WwW Stone (crushed). 
Morton_____________~ ~~ _ WwW W Helium. 
Nemaha _________________ (?) 252 Stone (crushed). 
Neosho____~§_____________-_ WwW WwW Cement, stone (crushed), clays. 
Ness_____-_-_______--_--- 94 (3) 
Norton _________________~_ W W Pumice, stone (crushed). 
Osage___________________ (?) WwW Stone (crushed). 
Ottawa___ _§ ~~~ 5 112 (3) 
Pawnee_____}_§____________ 142 (3) 
Phillips._..9292-92~92 ~~ 2 ___ 35 (3) 
Pottawatomie______________ 104 WwW Stone (crushed), stone (dimension). 
Pratt ________~_-___--_-__- Ww (3) 
Rawlins ~_-_-_____~_ ~~ ____ 20 (3) 
Reno ___________-~ ~~~ 52,788 48,967 Salt. 
Republic __ ._.______----_-- Ww WwW Sand (industrial). 
Rice___§__/_-_____~~~~---~- W WwW Salt, stone (crushed). 
Riley _________-_---~-~---~- WwW Ww Stone (crushed), stone (dimension). 
Rooks _______--__~------~- 19 (3) . 
Rush _________~______~-~_ WwW WwW Helium. 
Russell ___ - ..$ -_----_-_-_-~~-~- 47 (3) 
Saline___§ $$. ____-_-_---_-_- WwW (3) 

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in Kansas, by county: —Continued | 
(Thousands) 

Minerals produced in 1983 . 
County 1982 1983 in order of value 

Sedgwick_________________ W . W Salt. 
Seward ___~_~-~~___________ _ $314 (3) 
Shawnee ______ ~~ ____ 798 WwW Stone (crushed). 
Sheridan ______ ~~ ~_ 22 51 (3) 
Sherman ______~~___ WwW WwW Lime. 
Smith________.-_________ . (?) W Stone (crushed). 
Stafford __-_-______________ Ww (3) . 

- Stevens_______~______ 46 (3) . 
Sumner_____§_~$_~§_~9_________ W (3) 
Thomas___—§__§ ~~~ _~_________ 144 (3) . 
Trego__ ~~ ~~~ 105 $12 Stone (crushed). 
Wabaunsee ___~____________ (7) _- . 
Wallace__________________ 4 (3) - 
Washington _________=_____ Ww (3) 
Wichita. _____~§_____~_____ 20 (3) . 
Wilson ~ ~~ Ww WwW Cement, stone (crushed), clays. 
Woodson ____§__~__ WwW W ~sCllays. 
Wyandotte. ________ = ____ Ww W Cement, stone (crushed), sand (industrial). 

. Undistributed* ______________ T149,892 176,345 
Sand and gravel (construction)_ _ _ _ XX ©26,600 
Stone: 

Crushed ___________i___. “41,100 XX oe 
‘Dimension __________---~ WwW XX 

Total. ______~______~- 256,924 $267,585 . CO 

“Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. - 
1Brown, Comanche, Lane, Mitchell, Osborne, Scott, and Stanton Counties are not listed because no nonfuel mineral . 

production was reported. . . 
2Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 

separately under “Stone.” 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

‘Sand and gravel (construction).” : 
 4Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

- 5Data do not add to total shown because of independent rounding. . 

Table 3.—Indicators of Kansas business activity 

1982" 1983 1984” 

Employment and labor force, annual average: 
Population ______._~___~__________ thousands_ _ 2,408 2,426 2,438 
Total civilian labor force ____»_~$_~_~9_~>§2 )§ 2 eee do 1,186 1,186 1,197 
Unemployment _________~______~~~~-_-_-~~___________do____ 74 72 63 

Employment (nonagricultural): . 
Mining total? _.§_-______________ ee _ doi 18.8 17.2 17.8 

Nonmetallic minerals except fuels! _. -.________________do____ 1.2 1.2 1.2 
Coal mining’___________-_____-___________~____do____ 5 A A . 
Oil and gas extraction'____$_.»$_-_-_____________________do____ 17.2 15.6 16.2 - 

Manufacturing total_____.~_~_____ ~~ ue dol _ 168.8 164.7 176.5 
Primary metal industries ______________.___________do____ 2.9 2.4 3.2 
Stone, clay, and glass products _______________________do____ 6.6 6.8 7.1 
Chemicals and allied products _______________________do____ 8.5 - 8.0 8.2 
Petroleum and coal products ____§_____~._-______~_______do____ 4.5 3.7 3.3 

Construction __________________ ee do _ 39.0 39.7 42.2 — 
Transportation and public utilities ____$_/$__~_________.______do____ 61.4 62.2 64.1 
Wholesale and retail trade __ $$$ _-§_-§____________ 2 _____do____ 227.9 229.0 238.3 
Finance, insurance, real estate ___-______________________do____ 48.9 50.0 51.5 
Services _________~_____~_~ doi 172.8 175.9 183.7 
Government and government enterprises ____________._______do____ 183.8 182.9 186.4 

Total___~________________~--~-~_-~~~~~______do____ 921.4 921.6 960.5 
Personal income: 
Total__________________~-_-_--------~----~ -___ ~~ millions__ $28,246 $29,146 $32,300 
Per capita — — — = ~~~ ~~ == = = = = 2 a= =~ $11,731 $12,015 $13,248 

Hours and earnings: 
Total average weekly hours, production workers ______________________ 39.2 39.1 40.2 | 

Mining ____________-____~~~~~_~--------~~ ~~~ ee 41.9 43.1 44.6 
Total average hourly earnings, production workers_______._____________ $8.80 $9.23 $9.40 

Mining ______________-~--~-_~~ ~~~ __- ee $9.20 $9.03 $9.38 

See footnotes at end of table.
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: Table 3.—Indicators of Kansas business activity —Continued 
pe 

1982* 1983 1984P . 

. Earnings by industry: . . 
Farm income_______________________~______~__ ~~~ ~~ millions_ — $1,211 $825 $1,300 
Nonfarm _________________________- ee do-___ = $17,900 = $18,902 = $20,698 

Mining total._________________+--_-----------1----do____ > $71 $543 $601 
Nonmetallic minerals except fuels__._._____/______-_-------do____ $21 © $24 $24 
Coal mining _____________-_-----------------~--do-___ $16 $14; $15 
Oil and gas extraction _______________--__~-~--~--~-~do-__- $674 $505 $563 

Manufacturing total________________--__------------do___~ $3,969 $4,070 $4,605 
Primary metal industries ___.__________t_------------do____ | $70 . $64 $88 
Stone, clay, and glass products ____________--_--~-----do___- $164 $180 $191 
Chemicals and allied products _._________----___--»=~-do___~ $234 $219 $232 
Petroleum and coal products _______._____---__---~--do___~ $176 $148 $129 

Construction’: _______________~___~------------~-+---~-do___- $984 $1,085 $1,218 © 
Transportation and public utilities __ ________._.____-__--~--do___-_ $1,719 $1,863 $1,953 

Wholesale and retail trade ________________-_____-----~-do___~ $3,184 $38,343 $3,638. 
‘Finance, insurance, real estate _____._._______------------do___~ $932 $1,058 $1,164 
Services __-___________-_---------------~--------do_~~-- $3,112 $3,453 $3,829 - 

- Government and government enterprises ___________-_.-__--do___~ $3,224 $3,416 $3,606 
~ Construction activity: 

. 

Number of private and public residential units authorized ______-~----~---- 8,628 . 14,214 16,164 
Value of nonresidential construction_____________-_--_--~~-~- millions__ $392.1 - $667.1 $518.9 
Value of State road contract awards _________-___~--_------~-do___- $73.7 $238.3 $277.5. 

Shipments of portland and masonry cement to and within the State . 
thousand short tons__ 974 1,004 1,266 - 

Nonfuel mineral production value: . - 

Total crude mineral value ____________________~..- ~~ ~ millions_~— $256.9 $267.6 $312.0. 

Value per capita___________-_---__-_--~~--------+---------- $106 $110 $128 —_ 

PPreliminary. ‘Revised. . 
1Kansas Department of Human Resources, Division of Employment. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 

U.S. Bureau of Mines. oO 
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Figure 1.—Value of salt and total value of nonfuel mineral production in Kansas.
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Trends and Developments.—Increased © its. research and service-related earth- — 
construction activity gave impetus to sales science programs during 1984. Emphasis 

of several mineral commodities produced in was on ground water, geophysics, subsur- 

the State. The State approved expenditure face geology, and geologic data automation. 

of $277.5 million in road funds in 1984 as _—_—iIn early 1984, the cooperative effort be- 

part of a 5-year, $1 billion highway improve- tween the Kansas and Missouri Geological 

ment program authorized in 1983; this com- Surveys in conjunction with the U.S. Geo- 

o pared with $238.3 million in contracts logical Survey Conterminous United States 

. awarded in 1983. The Federal Department Mineral Appraisal Program (CUSMAP) pro- . 

of Transportation authorized $190 million ceeded from the planning stage to full 

for work in Kansas in 1984, compared with operation. The program was designed to 

: - $157 million in 1988. The increase in Fed- assess the mineral resource potential of the 

eral funding can be attributed to the Sur- Joplin 1° by 2° Quadrangle. Phases of the | 

face Transportation Assistance Act of 1982 investigation included modeling of known ~ 

that distributes revenue to the States from deposits, mapping the surface and subsur- 

the 4-cent-per-gallon Federal fuels tax in- face geology, geochemical and geophysical 

crease that went into effect in April 1983. _ _ studies, remote sensing, and development of © 

~The U.S. Department of Commerce re- a comprehensive data base. The project, 

ported a 13.7% increase in the number of expected to be completed in 1988, will result 

| permits issued for the construction of public in a comprehensive analysis of the resource 

and private residential units. Nonresiden- potential within the Joplin Quadrangle. 

| tial construction was valued at $518.9 mil- By yearend, 12 deep holes (to basement 

| lion during 1984. © - oo rock) were examined, which included the | 

Employment.—The Kansas Department collecting and splitting of cuttings at 10-foot 

of Human Resources, Division of Employ- intervals, binocular microscope examina- 

ment, reported a monthly average of 1,289 tion of the cuttings and their hydrochloric 

persons employed in the mining and quar- . acid insoluble residues, and the emission 

rying of nonmetallic minerals (excluding spectrographic determination of 36 ele- 

| fuels) in 1984, the highest monthly average ments within these residues. In addition, an 

since 1981. The monthly average in 1983 aeromagnetic survey of the quadrangle was 

~ was 1,259 persons. In 1984, employment completed using east-west traverses one- 

peaked in October with 1,392 workers re- half mile apart, with north-south tie lines. 

: ported. The year’s low was in January when Also, approximately one-half of the gravity _ 

1,085 persons were employed. Historically, measurements in the quadrangle were com- 

January, February, and March are the pleted. Some remote-sensing data were ob- 
lowest months of employment because tained, including color infrared (false color 

' many crushed stone and sand and gravel photography), high-altitude black-and-white 
operations suspend operations for the win- photography, and thematic mapper image- 
ter months or operate at reduced levels. ry (natural color). ©. oe 

Legislation and Government Pro- In the spring of 1984, the University 
grams.—Two mining-related pieces of legis- Press of Kansas issued the Kansas Geologi- _ 
lation were enacted during 1984. House Bill cal Survey publication “Kansas Geology,” 
2839 required that for every foot of depth an introduction to landscapes, rocks, miner- 
excavated at a quarry or minesite, at least 1 als, and fossils of the State. . 

foot of unexcavated land must remain be- In the fall of 1984, the U.S. Environmen- 

tween the excavation and the property line tal Protection Agency (EPA) began a feasi- 
of the person who owns the land being bility study of the pollution problems in the 

| excavated. An exception was made for ad- Tar Creek area, a portion of the Tri-State 

joining lands when both properties are lead-zinc mining district that extends into 
being excavated for mining or quarrying southeastern Kansas and covers portions of 
purposes. The bill also provided for a $1,000 Missouri and Oklahoma. The investigation 
civil penalty for violations, plus the award will examine the extent and magnitude of 
of actual damages. ground and surface water contamination 

Senate Bill 816 authorized the Mined resulting from the abandoned _lead-zinc 
Land Conservation and Reclamation Board mines in the area. EPA has labeled the 40- 
to assess a fee of not less than $.03 and not square-mile area as one of the most danger- 
more than $.10 per ton of coal extracted. ous hazardous waste sites in the Nation. 

This fee was in addition to the $50 basic fee Kansas and Oklahoma had requested mon- 
based on acreage and would finance part of ey from EPA under the Environmental 
the operations of the Mined Land Division Response, Compensation, and Liability Act 
of the Kansas Corporation Commission. of 1980 (Superfund) to help resolve the 

The Kansas Geological Survey continued pollution problems.
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REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS gate for concrete blocks and other structur- 
al concrete products accounted for the sec- 

Cement.—Nationally, Kansas ranked ond major use. Common clay was also used 
11th in sales of portland cement and 17thin 4 manufacture common and face brick, 

sales of masonry cement. Portland cement ¢eramic floor and wall tile, drain tile, roof 
sales increased 15%, and masonry cement tile, and sewer tile. | 
sales dropped about 3% during 1984. Aver- Micro-Lite Inc. mined a micaceous ben- , 

age value per short ton increased about 6% tonitic clay in Woodson County for use in 
for portland cement and 16% for masonry manufacturing feed and fertilizer supple- 
cement. ments. 

The 5 companies operating cement plants = Kansas Brick & Tile Co. Inc. at Hoising- 
in the State had a total of 14 kilns and _ ton, Barton County, began to modernize its 

produced both portland and masonry ce- facility by installing a new tunnel kiln and | 
ments. All of the plants produced Types 1 grinding equipment, costing approximately 
and II, general use and moderate heat $4.5 million, that will be located adjacent to 

_ portland cement. Other types produced by existing facilities. Completion of the project — 
one or more plants included Type III, high- was expected in mid-1985. The company 
early-strength, ‘an oil-well cement, and a manufactures a variety of colored brick and 
waterproof portland cement. Shipments to _yses blends of clays from three pits in the 
consumers were mostly in bulk form by rail (Cretaceous Dakota Formation. | 

and truck. | In February, Acme Brick Co., a subsidiary 
Approximately 2.8 million tons of cement of Justin Industries Inc., upgraded its facili- 

rock and limestone, 340,000 tons of clay and ties at Weir, Cherokee County, by replacing 

shale, and 87,000 tons of gypsum, along with burners and installing a refractory fiber 
lesser quantities of sand and sandstone lining on a portion of its tunnel kiln. The | 

were consumed in the cement manufactur- improvements resulted in a 25% reduction 
ing process. in fuel consumption. | Oe 

About 1,243,000 tons of portland cement In April, Buildex Inc., a division of Cle- — 
was consumed in the State, along with mens Coal Co., purchased the assets of the 
23,000 tons of masonry cement. Lightweight Aggregate Div. of the Carter 

In March, General Portland Inc. was Waters Corp., Kansas City, MO. The acqui- 
granted a temporary permit by the EPA to sition of the plant at New Market, MO, 
test burn solvent wastes at its Fredonia coupled with the existing Buildex plants at 
cement plant for use as a supplemental fuel. Ottawa, Franklin County, and Marquette, 

The wastes were stringently tested to en- McPherson County, was expected to in- 
sure that they contained no detrimental crease the annual production capacity of 
materials such as pesticides and herbicides. Buildex to over 700,000 cubic yards of 
General Portland realized substantial sav- expanded shale lightweight aggregate per 
ings in fuel costs while testing the solvent year and to expand the company’s market 
fuels and expected to receive a permanent area. - | 
permit for their use from EPA in 1985. Cloud Ceramics, a division of General 
Previously, the company used coal and coke Finance Inc., upgraded its Concordia facili- | 
as the primary fuel for the Fredonia plant ty, Cloud County, by purchasing a $250,000 
with natural gas as a backup source. The pug mill and extruder unit to replace a unit 
firm estimated that as much as 50% of its that, since 1957, had produced over 650 
fuel needs could be met with solvent wastes. million brick. The company also installed a 

General Portland’s Fredonia facility was new crusher for producing grog from scrap 
also involved in a 6-week strike that was brick. Cloud Ceramics planned to purchase | 
settled in November. | a new cutter during 1985, further improving 

The Monarch Cement Co. installed anew its plant. Bishop Brick Co. at Humboldt, 
roller mill at its Humboldt plant that be Allen County, underwent a general rejuve- 
came operational in March. nation during 1984, installing a new period- 
Clays.—Kansas ranked 16th nationally in ic kiln and rebuilding its shale planer used 

clay and shale output. Production increased in mining. Bishop acquired the facility in 
about 28%, and value increased 41% during 1983; it was formerly operated by Humboldt 
1984. Common clay was produced in 11 _ Brick & Tile Co. 
counties by 11 companies. The manufacture - Gypsum.—Kansas ranked eighth nation- 
of portland cement accounted for 43% of ally in crude gypsum production. Output 
the common clay usage. Lightweight aggre. and value increased about 11% and 12%,
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respectively, because of increased demand about $14 per short ton. Sales were for use 
by the construction industry. Two compa- asa filter aid and other miscellaneous uses. 
nies mined gypsum—Georgia-Pacific Corp. Pumice and Pumicite.—Kansas was one 
at its Blue Rapids Mine in Marshall County of eight States producing pumice, ranking 
and National Gypsum Co. at its Sun City seventh. Production increased about 12%, 
Mine in Barber County. Both companies although average value dropped about $19 
operated underground mines; National per short ton. All production was in Norton 

Gypsum also had a surface operation. Na- County. Major sales were for use as an 
| tional Gypsum’s Sun City Mine ranked absorbent, filter aid, and an abrasive. 

sixth nationally in production. Calvert Mines Inc., the State’s sole pro- 

National Gypsum and Georgia-Pacific cal- ducer, was acquired by Bernard Friedman ~~ 
cined gypsum at their operations. Produc- of Allentown, PA, during 1984, and the ~~ 

tion and value of the calcined product company name changed to Calvert Corp. | 
increased about 1% and 7%, respectively. The firm continued to operate under the 
Helium.—Kansas continued to rank first same management. 

: in production of crude and Grade-A helium. Salt.—Of the 16 States reporting salt 
Production and value of Grade-A helium production, Kansas ranked fifth in output. 
increased about 31% and 40%, respectively. Sales and value increased about 1% and 

' Crude helium production jumped from 188 17%, respectively. Salt was produced by five 
to 402 million cubic feet in 1984. Average companies with operations in Ellsworth, 
value of crude helium increased about Reno, Rice, and Sedgwick Counties. Three 
$0.003 per cubic foot. Strong demand by companies, American Salt Co., Carey Salt 
government and industry accounted for the Co., and Independent Salt Co., operated 
increased sales. | a underground mines. Cargill Inc. and Mor- 

Grade-A helium was processed by two ton Thiokol Inc. evaporated salt from — 
companies—Kansas Refined Helium Co. at brines. American Salt and Carey Salt also 
Otis, Rush County, and Union Carbide had evaporated brine operations. In addi- 
Corp., Linde Div., with plants at Bushton, tion, a sixth company, Vulcan Materials 
Ellsworth County, Elkhart, Morton County, Co., Chemicals Div., electrolytically separ- 

: and Ulysses, Grant County. Union Car- ated chlorine, hydrogen, and sodium hy- 
bide’s Ulysses operation was purchased droxide at its brine operations near Wichi- 
from Cities Service Cryogenics Inc. on Octo- ta, Sedgwick County. | 
ber 1, 1984. | | Salt was sold for ice control, the agricul- 

Crude helium was processed by Cities tural and meatpacking industries, table 
Service Cryogenics Inc. at Scott City, Scott salt, and as a hard-water conditioner. 

County, Cities Service Helex Co. at Ulysses, In April, American Salt signed a letter of 
Rush County, and Northern Helex Co. at intent to sell its salt operations near Lyons 

Bushton, Ellsworth County. 3 and another salt mining operation near Salt 
Major end uses of helium were cryogen- Lake City, UT, to Diamond Crystal Salt Co. 

ics, pressurizing and purging, and welding. of St. Clair, MI, subject to the board of 
Lime.—Quicklime was produced by The directors’ approval. However, Diamond 

Great Western Sugar Co. for use in refining Crystal’s board of directors rejected the 
sugar at its sugar beet plant near Goodland, proposal in June but declined to elaborate 
Sherman County. Production and value in- on the subject. American Salt indicated it 
creased 112% and 193%, respectively, main- would seek another buyer. 
ly because output of sugar at the refinery In another action, American Salt was 
increased. About 65,000 short tons of quick- found liable in U.S. District Court for $3 
lime was consumed in the State, along with million in damages and $10 million in 

16,000 tons of hydrated lime. punitive damages in a suit involving pollu- 
Prolonged low sugar prices and other tion of an aquifer. The plaintiffs stated that 

financial difficulties prompted Hunt Inter- they were unable to irrigate their land and 
national Resources Corp. to put the assets of grow corn because of the salt pollution 
Great Western Sugar and its subsidiaries and were forced to grow wheat and milo, 
up for sale at yearend. less valuable crops. The court’s ruling 

Perlite (Expanded).—Lite-Weight Prod- acknowledged that future damages would 
ucts Inc. expanded crude perlite, mined in accrue as each annual crop is damaged, and 
the Western States, at its plant in Kansas that plaintiffs would have to file a claim on 

City, Wyandotte County. Sales increased those damages within 2 years. American 
25% during 1984. Average value increased Salt was ordered to install a well-moni-
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_ toring system to determine the nature and yearend. me 
extent of the pollution as a first step in the Nationally, Kansas ranked 24th in the 
cleanup process. The company was required production of sand and gravel for construc- 
to file progress reports every other month tion purposes. Output decreased nearly 5% 
and to present a final report on cleanup compared with 1983 figures, and the value 

_ alternatives within 8 months. decreased about 1%. Construction sand and 
Sand and Gravel.—Construction.—Con- gravel was produced by 112 companies and 

struction sand and gravel production is government agencies at 271 pits in 66 of the 
surveyed by the U.S. Bureau of Mines for State’s 105 counties. Sedgwick County led 
even-numbered years only; therefore, this the State’s production. 
chapter contains only estimates for 1983. Major uses of construction sand and grav- 
Data for odd-numbered years are based on’ el were for concrete aggregate, road base 

annual company estimates made before and coverings, asphaltic concrete, and fill. 

Table 4.—Kansas: Construction sand and gravel sold or used in 1984, _ 
by major use category | 

: Quantity Value Value 
Use (housand (thousands) per ton 

Concrete aggregate Wo 2,680 $6,424 $2.40 
Plaster and gunite sands _____________________ WwW WwW 2.86 
Concrete products _._____~_____ 100 330 3.28 
Asphaltic concrete_____-___________~-_--~_ ee 1,139 _ 2,546 2.24 . 
Road base and coverings?_______§_~§__~_~____ ee 2,510 4,534 1.81 
Fill 2 5 eee eee 1,106 1,687 1.53 
Snow and ice control. ___§_§_________~__ LL 122 345 2.83 
Railroad ballast _______________--~-~~~_____ ~~ _e WwW Ww 2.50 ; 
Other________ Le 4,139 10,492 2.53 

Total or average _______________-~_~~-~ ~~ Le 11,796 —s-_- 26,358 2.23 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Includes road and other stabilization (cement). 

Table 5.—Kansas: Construction sand and gravel sold or used by producers, by county 

1982 1984 | 

County Number of Quantity Value Number of Quantity | Value . (thousand . (thousand mines short tons) (thousands) mines short tons) (thousands) 

Barber __ 7 25 $30 5 9 $11 
Barton __________________ 2 349 838 2 WwW WwW 
Cherokee_________________ 3 W W 2 142 207 
Cheyenne _______________ 1 13 25 2 WwW 73 
Clark __________~______ Le 5 W 22 4 43 71 
Cloud ________~ ~~ _ 1 122 WwW 1 WwW WwW 
Coffey________________-_- ~- _- _- 2 30 30 
Comanche ____ _____~_______ _- _- __ 1 8 8 
Cowley ______~_~__________ 3 163 329 3 290 658 
Decatur. 22 -_-~-_______ 2 45 83 3 35 91 
Edwards ________________ _ 3 49 87 3 49 109 
Ellis... -_~_________ 2 61 216 4 246 512 
Ellsworth ________________ 3 23 36 3 W WwW 
Finney __~_~__-___-______-~ 2 WwW WwW 6 327 802 
Ford... $$ -§_--/ _-__________ 3 WwW WwW 7 346 1,141 
Geary.__________________ 3 WwW Ww 3 174 397 
Gove ____ ~~~ 2 WwW 50 -- — _- 
Graham ______~___________ 1 20 35 __ _ _- 
Grant___~~2~2~_~__~__________ 1 WwW 19. 2 52 65 
Gray _.-_________________ 1 27 33 1 5 7 
Greeley. ______-_________~- 2 Ww 14 4 5 6 
Greenwood. _ ~~ _§~§_________- 3 60 153 4 73 154 
Hamilton. _____.~________- 2 50 165 1 18 18 
Harper _____________----~~_ 3 WwW W 55 84 96 
Harvey — ----------------- 2 W Ww 2 261 583 
Haskell____~_-___..- ~~ ____ 1 WwW WwW 3 196 326 
Hodgeman ____-__________~~ 2 24 28 1 3 4 
Jackson____ ~~~ ___~______ 1 WwW 21 7 31 46 

See footnotes at end of table.
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Table 5.—Kansas: Construction sand and gravel sold or used by producers, by county 
7 Oe _—Continued oo 

| ~ "7982 | 1984 

| County 7 Number of | Quantity Value Number of Quantity Value 
. mines (thousand (thousands) mines eottang) (thousands) — 

Kearny_________________~_ 4 98 $346 . 8 241 $1,260 
Kingman. ___§_§_______~___- 2 20° 36 _- on —_ 
Kiowa___ 2 ee 2 153 274 2 65 75 
Lincoln. __~_ ~~~ ~~~ 20 61 73 1 10 Ww 
Logan______.~-~___~______- — od 13 13 2. Ct 17 46 

| Lyon ___________________ 2 49 49 6 9 9 
McPherson __ ~~ __-~-__-~-_~_ 1 6 6 — _- —_ 
Marshall ______=-_________- 2 WwW ws 3 105 ~ Bll 
Meade __________________ 1 27 40 2 53 91 
Morton _______~-__..-_-___ 1 2 4 2 22  460—” 
Neosho__________________ 1 85 248 _- __ ae 
Ness________ ~~ ~__~_ 6 94 94 6 142 142 
Norton _____§_}_ ~~ 6 36 34 5 60 60 
Ottawa___ 2 34. 112 1 16 64 
Pawnee__________________ 2 58 142 4 78 232 
Phillips. ________________ 2 18 35 2 10 26 
Pottawatomie ______________ 2 52 104 2 55 104 
Pratt _._-___~_ 2. Ct 2 W WwW 3 399 1,468 . 
Rawlins ______~ ~__~_______ 2 10 20 _- _- __ 
Reno _________~ ~~ ee 5 512 1,006 — 4 476 1,027 

| Rooks___________________ 2 10 19 , 1 12 81 
Russell _._-_______________- 5 8 47 4 56 89 
Sedgwick____--§_§__..--~---_ 13 2,189 3,765 16 2,336 4,794 
Seward__________2 5 - 108 314 5 124 316 
Shawnee __ _ ________________ 7 411 798 7 879 1,947 © 
Sheridan________~~~_~~___ 8 51 51 8 TT 17 
Sherman _____§_§______~~~-~-_ 12 Ww. Ww 2 34 88 
Stevens______________ ~~ 2 . 46 46 2 42 42 
Sumner______§_§________~_ 1 WwW WwW 1 99 173 
Thomas__________________ 4 74 144 1 16 37 
Trego___________________ 11 72 105 10 113 200 
Wallace. =~ 2 2 ee 1 2 4 —_ —_ _- 
Washington _______.._______ 1 Ww | Ww 4 134 218 
Wichita._________________ 1 Ww 20 1 22 24 
Wyandotte________________ 8 WwW WwW 4 999 1,989 
Undistributed? _____________ 21 4,355 10,479 21 2,672 6,005 

Tota?___- 229 9,720 20,612 271 11,796 26,358 

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”’ | 
1Includes Clay, Dickinson, Douglas, Johnson, Republic, Rice, Riley, Saline, Stafford, and Wilson Counties and data 

indicated by symbol W. . 
2Data may not add to totals shown because of independent rounding. 

Industrial.—Nationally, Kansas ranked _ stone, railroad ballast, and other miscella- 

26th of 38 States in industrial sand produc- neous uses. | 
tion. Production and. value dropped 29% In June, Midwest Minerals Inc., head- 
and 28%, respectively, in 1984. Industrial quartered in Pittsburg, Crawford County, 
sand was produced in Republic and Wyan- purchased the quarrying assets of O’Brien 
dotte Counties by three companies. Wyan- Rock Co. of St. Paul, Neosho County. The 
dotte County, with two operations, led the purchase included all crushing equipment, 
State’s production. Sales were made for quarries at Chetopa, Labette County, Ur- 
sandblasting and other uses. bana, Neosho County, and South Mound, 

Stone.—Stone is surveyed by the U.S. Neosho County, and real estate near South 
Bureau of Mines for odd-numbered years Mound. The acquisition was expected to 
only; therefore, this chapter contains only improve the supply and efficiency of Mid- 
estimates for 1984. Data for even-numbered west Minerals’ southeastern Kansas oper- 
years are based on annual company esti- ations that supply agricultural lime and 
mates made before yearend. crushed stone. Midwest Minerals also has 

Crushed.—Crushed stone production and operations in neighboring areas of Missouri 
value were estimated to have increased and Oklahoma. 
about 7% in 1984. Historically, Kansas’ Quartzite Stone Co. Inc., at Lincoln, 
crushed stone has been used for agricultur- Lincoln County, was acquired by J. H. 
al limestone, cement and lime manufacture, Shears & Sons, a sand and gravel producer, 
concrete and bituminous aggregate, filler of Hutchinson, Reno County. The acquisi-
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tion expanded Shears’ market area and ered as a byproduct of the petroleum refin- 
product lines. Both companies produced ing operations of Texaco Refining & Mar- 
aggregate used in concrete and road con- keting Co. at El Dorado in Butler County | 
struction. Quartzite Stone began to installa and Farmland Industries Inc. at Coffeyville 
new $2 million crushing plant that was jin Montgomery County. Sales increased 
expected to be completed during 1985. 19% during 1984, but the average value per 

The National Limestone Institute award- metric ton dropped $6.39. 

ed Bayer Construction Co. Inc. a special = Texaco acquired the El Dorado operation 
say vert ek for 5 years ot aac in February when it purchased Getty Re- 
without a disabling injury at its artin fining & Marketing Co. a | 

Quarry in Clay County. | | 

Dimension. Production . and value of di 1State Mineral Officer, Bureau of Mines, Minneapolis, 
mension stone were estimated to have Mn. ~ De, | 
dropped 19% and 15%, respectively, during 2Associate scientist, Mineral Information, Kansas Geo- 
1984 logical Survey, Lawrence, KS. . 

° 3Editorial assistant, Bureau of Mines, Minneapolis, MN. 
Sulfur (Recovered).—Sulfur was recov- | | 

Table 6.—Principal producers 

Commodity and company Address Type of activity County 

Cement: 
Ash Grove Cement Co.12 ________ — Box 25900 Plant and quarry ___ Neosho. 

Overland Park, KS 66225 
General Portland Inc., Victor Div., 7701 East Kellogg St. __--do___.____. - Wilson. 

LaFarge Corp. ? Suite 240) 
Wichita, KS 67207 

Lehigh Portland Cement Co., 718 Hamilton Mall ____do____ Montgomery. 
Heidelberger Zement AG? 2 Allentown, PA 18105 

Lone Star Industries Inc.? ________ Box 12449 ~---do______--~ Wyandotte. 
Dallas, TX 75225 | : 

The Monarch Cement Co. ?_______ Box 187 . ___-do_...___~  ° Allen. 
Humboldt, KS 66748 

Clays: 
Buildex Inc., a division of Clemens Box 62299 Pits and plants_____ Franklin and 

Coal Co. — Pittsburg, KS 66762 McPherson. 
Cloud Ceramics, a division of General Box 369° Pits and plant _____ Cloud. 

Finance Inc. Concordia, KS 66901 
W.S. Dickey Clay Manufacturing Co _ Box 6 Pit and plant ______ Cherokee. 

Pittsburg, KS 66762 
Ideal Basic Industries Inc ________ Box 8789 Pit ___._______~ |. Jewell. 

Denver, CO 80201 
Justin Industries Inc., Acme Brick Co _ Box 98 Pits and plants_____ ‘Cherokee and 

Kanopolis, KS 67454 Ellsworth. 
Kansas Brick & Tile Co. Inc __ _____ Box 540 Pit and plant ______ Barton. 

Hoisington, KS 67544 
Micro-Lite Inc _____________~__ 1100-South Katy St. ___-do_________ Woodson. 

Chanute, KS 66720 
Gypsum: 

Georgia-Pacific Corp ___________ 133 Peachtree St., NE. Underground mine and Marshall. 
Atlanta, GA 30303. plant. . 

National Gypsum Co ___________ 2001 Rexford Rd. Open pit, underground Barber. 
Charlotte, NC 28211 | mine, plant. 

Helium: . 
Cities Service Helex Co__________ Route 1, Box 14D Plants __________ Rush and 

Satanta, KS 67870 Scott. 
Kansas Refined Helium Co _______— Otis, KS 67565 _______ Plant. _~§_§_______ Rush. 
Northern Helex Co ____________ Bushton, KS 67427 _ __ _ _ do Ellsworth. 
Union Carbide Corp., Linde Div. _ _ _ — ___-do _.__________ Plants ___________ Ellsworth, 

Grant, 
Morton. 

Lime: 
The Great Western Sugar Co ______ Box 5308 Plant___~__~______ Sherman. 

Denver, CO 80217 
Perlite (expanded): 

Lite-Weight Products Inc ________ 1706 Kansas Ave. ___-do_________ Wyandotte. 
Kansas City, KS 66105 

Pumice and pumicite: 
Calvert Corp _______________-_ Box 97 Pit and plant ______ Norton. 

Norton, KS 67654 
Salt: 

American Salt Co ____________~_ 3142 Broadway Wells and underground Rice. 
Kansas City, MO 64111 mine. 

Carey Salt Co., a division of Processed 1800 Carey Blvd. Underground mine _ _ Reno. 
Minerals Inc. Hutchinson, KS 67501 

Cargill Inc., Salt Div _..--_-_____ Box 1403 Wells. __________ Do. 
Hutchinson, KS 67501 

See footnotes at end of table.
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: | | Table 6.—Principal producers —Continued | 
enn n nnn nn nn nnn nnn nnn nce SAL SS pe SS Sas nt 

Commodity and company Address Type of activity County 
reer e aera ac acc cc errr rae eS See SS SSS SSSA 

Salt —Continued oO 

Independent Salt Co ___________ Box 36 Underground mine __ Ellsworth. 
_ # _ Kanopolis, KS 67454 

Morton Salt Co., a division of  . _110 North Wacker Dr. Wells___________.__ Reno. 
/ Morton Thiokol Inc. . Chicago, IL 60606 

Vulcan Materials Co., Chemicals Div _ Box 7689 ~_--do_________ Sedgwick. 
7 Birmingham, AL 35223 | 

Sand and gravel: . - eo 
Construction: 

Builders Sand Co_____~_~____ 4150 Kansas Ave. Dredges and plants __ Johnson and 
Kansas City, KS 66106 / . Wyandotte. 

Holliday Sand & Gravel Co., 6811 West 63d St. Pits and plants_____ Do. 
a division of List & Clark Overland Park, KS 66202, 
Construction Co. 

Miles Sand Inc ____________— 4852 North Meridian - Pit and plant ______ Sedgwick. 
. Wichita, KS 67204 

Ritchie Paving Inc__________ 6500 West 21st St. Dredge and plant ___ Do. 
- oo _ Wichita, KS 67204 

- Industrial: “ . 
Holliday Sand & Gravel Co, 6811 West 63d St. . Pit and plant ______ Wyandotte. 

. a division of List & Clark Overland Park, KS 66202 
Construction Co. 

HUB Materials Inc ________~_ Box 11126 _~__-do___-_____ Do. 
- Kansas City, KS 66111 

Stone (1983): 
_ Crushed: . 

Limestone: 
Ash Grove Cement Co _ _ __ _ Box 25900 Quarries, underground Johnson and 

OS Overland Park, KS 66225 mine, plants. Neosho. 
N. R. Hamm Quarry Inc_ _ __ Box 17 Quarries and plants _ _ Various (8 

. Perry, KS 66073 counties). 
McAdam Limestone Products Moran, KS 66755 _ __ _ _ _ ___-do_________ Anderson, 

Inc. ‘ . ‘Bourbon, 
; . . - Cowley, 

. . Linn. 
Martin Marietta Aggregates, - Box 30013 __—-do____/____ Various (8 

; Central Div. Raleigh, NC 27622 counties). 
Midwest Minerals Inc ____ — Box 412 ___-do_________ ~° Cherokee, 

Pittsburg, KS 66762 Crawford, 
Labette, 
Mont- 

: gomery, 
Neosho, _ 

. - Wilson. 
Thompson-Strauss Quarries 7000 Holliday Dr. Underground mine and Wyandotte. 

Inc., a division of Beatrice Kansas City, KS 66106 plant. 

Whitfield Sand & Concrete Inc Route 4 Pits and plants_____ _. Pratt. 
Pratt, KS 67124 

Sandstone: . 
Quartzite Stone Co. Inc ____ Box97 Quarries and plant __ Lincoln. 

. Lincoln, KS 67455 — 
Dimension: ° 

Limestone: - 
. Bayer Stone Inc_________ 6th and Mission . Quarries_________ Pottawatomie 

St. Marys, KS 66536 - and Riley. 
H. J. Born Stone Inc ______ Box 45 + _~—-do___ Chase and 

Silverdale, KS 67005 Cowley. 
Sulfur (recovered): 

Farmland Industries Inc ____ __ ___ North Linden St. Secondary recovery Montgomery. 
Coffeyville, KS 67337 plant. 

Texaco Refining & Marketing Co_ _ __ Box 1121 ___do_________ Butler. 
El Dorado, KS 67042 

ee 

1Also clays. 
2Also crushed stone.



The Mineral Industry of 

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

| By Donald K. Harrison! and Garland R. Dever, Jr.? . 

The value of Kentucky’s nonfuel mineral duced, in order of descending value, includ- 
production in 1984 was nearly $257 million, ed portland cement, construction sand and 

$32.5 million more than that of 1983.Crush- gravel, common and fire clays, masonry 
_ ed stone was the leading nonfuel mineral cement, zinc, and industrial sand. Mineral 

produced,. accounting for more than one- commodities processed or manufactured but | 
half of the State’s total value. The State not included on table 1 included ferroalloys, 
ranked second nationally in ball clay and exfoliated vermiculite, pig iron, steel, iron 
primary aluminum production and fourth and steel slag, and regenerator iron oxides. 
in synthetic graphite, expanded perlite,and Nationally, Kentucky ranked 28th in the 
lime output. Other nonfuel minerals pro- value of nonfuel minerals produced in 1984. 

Table 1.—Nonfuel mineral production in Kentucky: | 

| 88 
Mineral Value Value 

Quantity (thou- Quantity (thou- 

8g) sa) 
Clays______________________-~- thousand short tons__ 2669 2$2,142 802 $7,27T 
Gem stones ____________.____ eee NA 1 NA 1 
Sand and gravel: 

Construction _______________-_ _ thousand short tons__ ©5,500 ©13,000 7,839 18,252 
Industrial ___ . § -§ - - -§ - 5 5 ee ee eee doi 10 124 Ww Ww 

Stone (crushed)____________________________do____ 33,399 117,842 37,300 ©133,000 
Combined value of cement, clays (ball clay, fire clay, 1983), lime, zinc, 
and value indicated by symbol W ~-------------------_._— XX_— 91,408 XX 88,468 

Total _-§_____ XX 224,517 XX 256,998 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes ball clay and fire clay; included with “Combined value” figure. 

253
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Table 2.—Value of nonfuel mineral production in Kentucky, by county! 

(Thousands) . . 

County 1982 1983 Minerals produced in 1983 

Adair ___________~__-_ (7) '  W_ Stone (crushed). 
Allen. ~~ ~~~ (?) $256 Do. 
Anderson __________-_~- (7) Ww Do. : 
Barren____§_§________-~ (?) WwW Do. 
Bel]. -__-____________~_ (?) | 
Boone _______________ $1,627 W _ Stone (crushed). 
Bourbon____________-_ () Ww Do. 
Boyd _______--__~~-~_-_ Ww W Clays. 
Boyle._____________~- (?) 1,063 Stone (crushed). 
Breckinridge ____ ____—_~ 65 WwW Do. ae . 
Bullitt =_-§_~§________ ee we 3,629 Stone (crushed), clays. 
Caldwell_ _________-_--~~ — W Stone (crushed). 
Calloway ___________-_~_ 159 123 Sand (industrial). 
Carlisle ____________~~_ Ww Ws Clays. . 
Carroll. ___________~-_~ WwW (3) 
Carter_______________ Ww WwW Stone (crushed), clays. 
Casey ____ ~~ __-- (?) 299 Stone (crushed). 
Christian ___§__________ (?) Ww - Do. 
Clark. __.___________- (??) -- 
Clinton ____._________ WwW WwW Stone (crushed). 
Crittenden ___________~ (?*) WwW Do. 
Cumberland __________- (*) Ww Do. | 
Daviess ____._._______ 1,102 (°) . 
Edmonson__ ~~ __ ~~ __ (?) W Stone (crushed). . 
Estill. __-§_-§_.________- (?) 389 Do. 
Fayette _____________~- (?) WwW Do. SO 
Fleming — ~~ __________-_ (?) WwW Do. 
Floyd._____-_________ ?) Ww Do. 
Franklin _____________ . (?) Ww Do. oo 
Garrard _____________ (7) WwW Do. 
Graves______________~- WwW WwW .. Clays. 
Grayson______________ C) W — Stone (crushed). 
Green _______________ (?*) Ww. Do. 
Hancock. ~~. _§______ 227 227 ~=C«c- Clays. . 
Hardin. ___§__________. (?) Ww Stone (crushed). 
Harlan. ______________ (?*) w - Do. 
Harrison _____________ ®) WwW Do. 
Hart .-§__§____________ Ww ‘WwW ‘Do. 
Henderson ___—_______- Ww 9) . 
Henry ______--__--_-~- (?) _ W _ Stone (crushed). 
Jackson -_—~___§________ (??) 659 Do. 
Jefferson ____________ 20,541 Ww Cement, stone (crushed), clays. 
Jessamine__§____§_______ WwW WwW Stone (crushed), zinc. 
Knott _.-.__§__________ (?*) 2 Stone (crushed). 
Laurel. __§_§_§__________ ?) 165 Do. 
Lee____________ ?) WwW Do. 
Letcher _____~_________ (??) Ww Do. 
Lewis ______________- 2 2 Sand (industrial). 
Livingston ____________ 2,443 Ww Stone (crushed). 

Logan _______________ (??) Ww Do. 
Madison______________ (7) Ww Do. 
Marion _____________~ (??) WwW Do. 
Mason _______________ WwW Ww Lime, stone (crushed). 
Meade ___- ___________ (??) 4,517 Stone (crushed). 
Menifee ______________ (?*) Ww Do. 
Mercer_ _._-§_-__________ (?) Ww Do. 
Metcalfe... ~. _________ (?*) WwW Do. 
Monroe ___ __§ ___ ___ __ (*) 129 Do. 
Montgomery ___________ (??) WwW Do. 
Morgan ______________ (?*) Ww Do. 
Muhlenberg ___________ (??) 2,758 Do. 
Nelson_______________ (?*) WwW Do. 
Nicholas. __ ___________~_ (7) 268 Do. 
Ohio __-______________ (?) Ww Do. 
Oldham ______________ Ww 2,516 Do. 
Pendleton_____________ WwW WwW Lime, stone (crushed). 
Pike ________________ (?) W Stone (crushed). 
Powell_______________ 285 1,593 Stone (crushed), clays. 
Pulaski ______________ (?) 2,987 Stone (crushed). 
Rockcastle ___________~ (?) WwW Do. 
Scott _..____________ (7) Ww Do. 
Simpson____ ~~~ (*) WwW Do. 
Spencer _______________ 2,348 WwW Do. 
Taylor___~____________ (*) WwW Do. 
Todd ________________ (?) Ww Do. 
Trigg-_____..________ (?) WwW Do. 
Union __.~~_~_________ Ww (3) 
Warren ______________ (?) W Stone (crushed). 
Washington___________~_ (7) WwW Do. 
Wayne____ __________ (??) Ww Do. 

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in Kentucky, by county’ —Continued 
(Thousands) 

i 
Minerals produced in 1983 . 

County | 1982 1983 in order of value 
nh a 

Whitley ________-~_--- Ww Ww Clays. 
Wolfe _.-____-------~~- _- $554 Stone (crushed). 
Undistributed*__________ . $73,848 189,382 , . 
Sand and gravel (construction) XX *13,000 
Stone (crushed)_ — — — —-__ ~~ ©104,300 XX : 

Total________-____ _ 206,947 5224,517 
ec 

“Estimated. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not 
applicable. 
INo production of nonfuel mineral commodities was reported for counties not listed. 
2Crushed stone was produced; data not available by county. Total State value is shown separately under . 

“Stone (crushed).” 
3Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” . 
“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
5Data do not add to total shown because of independent rounding. 

- Table 3.—Indicators of Kentucky business activity | | 
i 

7 1982" 1983 1984P 

Employment and labor force, annual average: 
Population ________________-__--------~--- ~~~ ~ thousands__ 3,692 3,713 3,723 
Total civilian labor force____. ______§_______-----~--------~-~-do____ 1,686 1,701 1,717 
Unemployment ____________-___---~---------~---~----do_+~- 179 198 160 a 

Employment (nonagricultural): . 
Mining total? _________________-_-----~--~------~--do___. 52.8 42.3 45.3 

Nonmetallic minerals except fuels? ______. ________-__.---do___~ 2.3 2.2 NA - 
Coal mining _____________---_---~---------~~-~-~-do___~_ ~ 46.9 36.7. 39.5 
Oil and gas extraction? _____________-___-----~---do____ 3.5 3.4 NA 

Manufacturing total. __.____________-__-_-_---~-~-~-~-~-do___~- 244.8 . 242.5 257.8 
Primary metal industries __ __________-_--_-_-------do___~ 16.3 163 18.2 
Stone, clay, and glass products __ _______-_--___~-~-—-do___~ 7.7 7.5 — 44 
Chemicals and allied preducts _______ _______--_---~-~-do____ | . 141 13.2 13.4 
Petroleum and coal products ____ ______-_.--._---~-~-do____ 3.9 4.0 3.9 

Construction ______________________~-_-_-~~~__~---do____ 50.3 .. 46.6 49.7 
Transportation and public utilities _.______________.-_--~-do___~_ 65.6 62.7 64.9 
Wholesale and retail trade__§____________-_. ~___-___~-do___~_ 260.5 . 265.6 280.2 
Finance, insurance, real estate ___________-______----~~-do____ 51.6 53.1 55.1 
Services _. __ ___ _______~___ ee do 216.2 222.9 232.3 
Government and government enterprises __ _ ____ ______~--~-do___~_ 218.9 216.6 220.8 | 

Total. __§_§_§_____ Le do 1,160.7 1,152.3 1,206.1 
Personal income: 

Total. ___________________ ~~ ~~ millions__ $33,515 $34,604 $38,347 
Per capita— — — — ~~~ = == = 22 nnn nee $9,077 $9,319 $10,300 

Hours and earnings: 
Total average weekly hours, production workers __________~-~~--~-~~~-~- 38.4 39.2 39.2 
Total average hourly earnings, production workers_ ___ —_—___—_-_--~-~--~- $8.38 $8.79 $9.28 

Earnings by industry: 
Farm income_______________~_~_~_____ ~~ ~~ millions_ _ $1,131 $572 $1,344 
Nonfarm _____________________~___-~-~_-~_~___---~-~-do___- 22,459 $238,519 $25,803 

Mining total _______________-___--------~-~---~~-~-do___~_ $1,789 $1,435 $1,637 
Nonmetallic minerals except fuels. ___________._______-do___~_ $44 $44 $48 
Coal mining ______-__-______----~--------~-~-~-~-do___~ $1,594 $1,287 $1,469 
Oil and gas extraction _____________-----------~~~-do___~_ $152 $105 $120 

Manufacturing total_____________.__--_--__---_~_--~-~-do___~- $5,521 $5,819 $6,548 
Primary metal industries ___________-_--_-_------~-~-do___~- $509 $531 $608 - 
Stone, clay, and glass products ________________--~-~-do___~_ $160 $169 $180 
Chemicals and allied products _________-_____-_-_--~~~-do___~_ $406 $414 $444 
Petroleum and coal products ___ ___________--_--_-~-~-do___~_ $155 $164 $173 

Construction ___________________-~~--~---------~~-do____ $1,233 $1,232 $1,359 
Transportation and public utilities __§ _-________________-__do____~ $1,818 $1,915 $2,053 
Wholesale and retai] trade_____________________~__~~-do___~_ $3,452 $3,631 $3,969 
Finance, insurance, real estate __________________~__~~-~do___~_ $961 $1,083 $1,197 
Services _____§______ ee do $3,613 $4,042 $4,439 
Government and government enterprises __ _ _ _ __ _______-_~~--do___~ $3,974 $4,254 $4,482 

Construction activity: 
Number of private and public residential units authorized __..-__-____-~~- 7,587 11,839 12,510 
Value of nonresidential construction __________-___-~~-~--—- millions__ $316.3 $392.2 $451.0 
Value of State road contract awards ____.______--~~-_-~----~-~-do____ $225.5 $452.2 $318.0 
Shipments of portland and masonry cement to and within the State 

thousand short tons_ _ 954 889 1,054 

See footnotes at end of table.
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| | Table 3.—Indicators of Kentucky business activity —Continued 
in 

oS 1982" 1983 1984P 
SSS LAL LL 

Nonfuel mineral production value: | . 
_ Total crude mineral value ____—______________.______-~_ — millions__ $206.9 $224.5 $257.0 
Value per capita. ___§____-___.~-____ $56 $60 $69 

PPreliminary. Revised. NA Not available. : 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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| Figure 1.—Total value of nonfuel mineral production in Kentucky.
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| Trends and Developments.—Two miner- Development of AFBC technology was 
al-related issues in the State during the expected to spur the use of western Ken- 
year concerned acid rain problems and the _ tucky high-sulfur coal. It would also greatly _ 
development of the State’s synthetic fuels expand the use of the State’s limestone 
plants. Although several synfuel projects resources, since about 1 short ton of lime- 

| were still struggling to survive at yearend, stone is mixed in the boiler with every 3 
many projects were abandoned or put on __ tons of coal used. In general, the limestone- 

| hold as the result of the continuing drop in __to-coal ratio is dependent upon sulfur con- 
world oil prices coupled with inactivity of tent of the coal and amount of sulfur 

| the U.S. Synthetic Fuels Corp., a Govern- emissions to be captured. Site preparation 
ment agency that subsidized projects involv- of the Paducah facility was expected to 
ing alternative energy sources. In addition, begin in the summer of 1985, with the plant 
the State’s synthetic fuels program received expected to come on-line in 1988. Although 
a setback near yearend when the Kentucky AFBC will be a major focus for the Board of 
Board of Energy Research announced it Energy Research in 1985, the agency was 
would no longer fund the synthetic fuels also increasing research efforts into various 
pilot plants. The board oversees the State’s coal cleaning and coal preparation methods. 
Energy Development and Demonstration Kentucky in 1984 again retained its rank 
Trust Fund, created in 1974 with legislative as the top coal producing State in the 
authority to commit $55 million of State Nation, accounting for nearly one-fifth of 

money to energy projects by yearend 1985. the total U.S. output. Production totaled 
| The State, which by yearend had invested 159.3 million short tons, based on U‘S. 

nearly $28 million primarily in synfuel pilot Department of Energy data, up from 131.5 
plants, redirected its emphasis from syn- million tons in 1983. The growth reflected 

- thetic fuels to coal-burning research to con- an increased demand by the utility market, 
trol acid rain. In 1984, the Kentucky Board partly in anticipation of a possible United 
of Energy Research obligated $10 million Mine Workers of America strike. Kentucky — 
for participation in the construction of a was also a major exporter of bituminous 
new $220 million, 160-megawatt atmos- . coal, which was the State’s principal miner- 
pheric fluidized bed combustion (AFBC) fa- al export in 1984. 

| cility at the Tennessee Valley Authority’s In 1984, Kentucky ranked sixth national- 
Shawnee plant near Paducah. The AFBC ly in terms of new manufacturing plants 

: facility would allow use of higher sulfur and expansions according to a report pub- 
coal to be burned cleanly and efficiently, lished by Conway Data of Atlanta, GA.> In 
thus eliminating expensive air pollution 1984, total investments in new plants and 
control equipment. In an AFBC boiler, expansions were more than $1 billion and 
crushed coal is mixed with limestone and created more than 22,000 new jobs in the 
burned while suspended by air forced State. Investments in new and. expanded 
through the bed of the boiler. The limestone manufacturing plants related to mining or 
absorbs most of the sulfur dioxide and other mineral processing in Kentucky during the 
pollutants from the flue gas before it leaves year totaled $209.7 million and are summa- 
the boiler. rized in table 4. 

Table 4.—Kentucky: Mineral-related investments in 1984 

New Expansions 

mmo ofplants Employment (thousands) of plants Employment (Rrestment EE NOs OE plant CCMHousanc’s 
Fabricated metal products ______ 11 519 $42,126 47 1,431 $65,181 
Primary metals_____________ 3 250 1,000 18 485 55,063 
Stone, clay, and glass products _ _ _ _ 6 189 10,750 21 601 35,580 

Total --- =e 20 958 58,876 86 2,517 1155,825 
EE es 

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

Source: Kentucky Commerce Cabinet. Kentucky Manufacturing Developments in 1984, Frankfort, KY.
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The State continued to lead the Nation in _ bridge or structure along the proposed haul- 
the apparent consumption of industrial ex- age route. 
plosives and blasting agents in 1984. Nearly The Kentucky Geological Survey (KGS), 
1 billion pounds was sold, primarily utilized established in 1854, continued to evaluate | 
by the coal mining industry. The State and investigate the State’s mineral re- 
ranked second in sales for quarrying and_ sources. During 1984, the KGS continued 
nonmetal mining with nearly 46.5 million investigating the sand and gravel deposits 
pounds sold for this use. . along the Ohio River Valley for sources of 

Legislation and Government Pro- construction aggregate. The KGS also par- 
grams.—In 1984, a number of bills were ticipated in the Midcontinent Strategic and 
signed into law concerning coal mining in Critical Minerals Program sponsored by the 
the State. One significant bill, House Bill U.S. Geological Survey (USGS). Other on- 
(H.B.) 514, contained the statutory amend- going projects involving nonfuel mineral 

| ments to the State’s surface coal mining resources concerned zinc mineralization in 
law, which were needed for Kentucky to the south-central part of the State and 

attain full “primacy.” The bill made the investigations of limestone and dolomite 
State’s strip mining law mirror the Federal resources for coal-related uses. 
Surface Mining and Reclamation Act of | During 1984, 10 new publications were 
1977. Although H.B. 514 was opposed by the issued by the KGS. These included a folio of 
coal industry, the changes were demanded geologic cross sections and columnar sec- 
by the U.S. Office of Surface Mining, which tions, which shows the general stratigraph- 
oversees Kentucky’s enforcement of the ic and structural framework for individual 
Federal act. | 7 , areas throughout the State; a study of 

Other bills concerning mineral resources reflectance and rank of coals in eastern ! 
and signed into law in 1984 included H.B. Kentucky; an oil and gas drilling activity : 
93, which exempts fluorspar, lead, zinc, summary for 1983; geologic descriptions and : 
barite, and tar sands from the State’s 4.5% coal analyses for cores drilled in the Daniel 
severance tax on the gross value of natural Boone National Forest; proceedings of the 

- resources. The law also allowed a credit 1981 meeting of the Kentucky Oil & Gas 
against the severance tax to the producer Association; and a generalized oil and gas 
that mines limestone or processes limestone map of Kentucky. Five open file reports | 
through the riprap construction aggregate (OFR) were also released during the year. 
or agricultural limestone stages, and that Two of the OFR’s concerning the State’s : 
sells in interstate commerce not less than nonfuel minerals were an evaluation of the ~ 
60% of such limestone. Tabb area in the western Kentucky fluor- 

In February, the Governor signed into spar district and a cross section prepared as 
law H.B. 32, the “broad-form deed bill.’ part of an investigation to determine the 
Under H.B. 32, mining methods, such as__ potential for the occurrence of strategic and | 

strip mining, that were not in use at the critical minerals in the western part of the 
time when the broad-form deeds were sign- State.‘ | 
ed (generally during the early part of this | During the year, the USGS released a | 
century) cannot be used by coal operators new 1:1,000,000 map entitled ‘“Aeromagnet- : 
unless they obtain the permission of the ic Map of Tennessee and Kentucky.” The 
current surface-land owners or unless they USGS also published nine new 1:100,000 
show evidence that signers of the deed topographic maps covering sections of Ken- 
intended for such methods to be used. Con- tucky. Sheets published included Beaver 
stitutionality of the law was expected to be Dam, Beckley, Corbin, Elizabethtown, Haz- 
tested in the courts. ard, Irvine, Madisonville, Somerset, and 

: Also during the year, the Kentucky De- Williamson. Publication of these 9 maps 
partment of Vehicle Regulation issued a brought the total number of published 
regulation dealing with the transport of 1:100,000 topographic maps in Kentucky to 
building materials to road construction 16. 
projects. The regulation allowed up to In July, the U.S. Bureau of Mines made 
80,000 pounds to be hauled to a road project an allotment grant to the Institute for 
across any public highway, provided axle Mining and Minerals Research at the Uni- 
weight limits and dimensional limits were versity of Kentucky, Lexington. The allot- 
met. In addition, the hauler must obtain ment was part of the mineral institute’s 
written notification from the district engi- program created under title III of Public 
neer attesting to the capacity of every Law 95-87. To receive the allotment, the
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school had to match the Federal funds with . occurred through short courses and confer- 
grants from non-Federal sources. The au- ences on both a State and national basis. 
thorization for the mineral institute pro- In fiscal year 1984, the U.S. Bureau of 
gram was extended through fiscal year 1989 Mines had two active contracts and grants 

| after the President signed Public Law 98- in the State totaling $638,535. The largest 
409. Research activities associated with the grant, more than $500,000, was awarded to 
grants at the University of Kentucky in- the University of Kentucky for studies re- 
cluded both surface and underground min- lated to development and field testing meth- 

, ing, reclamation, exploration, characteriza- ods of mine health and safety skills. — 
| _ tion, and legal issues.. Technology transfer a 

| REVIEW BY NONFUEL MINERAL COMMODITIES , 

| NONMETALS _ Clay markets are ceramics (mainly dinner- | 
: . . , ware), pottery, wall tile, and sanitary ware. | 

Increases in both quantity and value were During the year, Hecla Mining Co. ac- 7 

reported for cement, clays, lime, sand and quired Ranchers Exploration and Develop- 
gravel, and stone. These increases in indus- ent. Corp. and, as a result, acquired — 
trial minerals were largely attributable to Ranchers’ wholly owned subsidiary, Ken- 
the increase in housing starts and construc- tucky-Tennessee Clay Co. (K-T). K-T was 

| tion activity during the year. purchased by Ranchers in 1983 after the _ 
Cement.—Kosmos Cement Co. Inc., a sub- — company acquired more than 50% of K-T’s 

sidiary of Moore McCormack Cement Inc., outstanding stock. | | 

operated the State’s only cement plant at Fluorspar.—Although no fluorspar pro- 
Kosmosdale, Jefferson County » hear Louis- duction has been reported since 1978, sever- - 

ville. The coal-fired, dry-process plant, 4] companies.conducted limited exploratory _ 
which has an annual grinding capacity of drilling in the western Kentucky fluorspar __ 
670,000 short tons, produced both portland district, which is part of the Ilinois- ~ 
and masonry cement. In 1984, combined Kentucky fluorspar district. Prior to World _ 
shipments and value of portland and ma- War II, Kentucky ranked either first or 
sonry cement were higher than that of 1983 second in the Nation in annual fluorspar 

by 29% and 35%, respectively. During the production, with the No. 1 position switch- 
year, the company increased its limestone jing back and forth between Kentucky and - 
reserves to 55 million tons by purchasing [llinois. During that time, more than 2,000 
property with an additional 18 million tons. workers were employed in Kentucky in the 
Kosmos mined limestone for cement manu- mining and processing of this mineral com- 
facture at Battletown, Meade County, ap- modity. | 

| proximately 28 miles from the plantsite, Gem Stones.—Gem material and mineral 
and shipped the stone by barge to the specimens have been collected in various _ 

| plant.’ parts of the State. The State is well known 
| Clays.—In 1984, 13 companies produced for its Halls Gap millerite and honessite, 

common clay and shale, fire clay, and ball agate, and. coalfield fossils. Some of the 
clay from 19 pits. Common clay was pro- other minerals found in the State included 
duced by 10 companies at 12 pits in Boyd, _ barite, calcite, chalcopyrite, fluorite, galena, 
Bullitt, Carter, Hancock, Jefferson, Powell, pyrite, and sphalerite. 
and Whitley Counties. Although output of Graphite (Synthetic).—Three companies 
common clay dropped only 1% in 1984, produced synthetic graphite in 1984, one 
value increased nearly 18%. Principal uses more than in 1983. Superior Graphite Co. 
were for the production of common and face produced graphite powder at Hopkinsville, 
brick, cement lightweight aggregate for Christian County, for use as an additive in 
use in manufacturing, concrete block, and ironmaking. Sigri Carbon Corp. produced 
structural concrete products. graphite electrodes at a plant in Hickman, 

Fire clay was mined by one company, Fulton County. In late 1984, the Ashland 
Burchett Clay Co., in Carter County. The Petroleum Co. brought on-stream a 30- 
fire clay was used primarily for fire brick short-ton-per-year capacity, high-modulus 
and block. Ball clay, primarily used by the graphite fiber plant at Catlettsburg, Boyd 
ceramic industry for bonding, was produced County. Capacity of the plant was expected 
by two companies at three operations in to be increased to 300 tons per year by 1986. 
Carlisle and Graves Counties. Principal ball Lime.—In 1984, Kentucky continued to
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rank fourth of 38 States producing lime in substantially in 1984, the result of Interna- 
the United States. Two companies each tional Permalite attaining full production. 
operated an underground mine to produce The company had purchased the plant in 
feed for on-site calcining facilities. Both 1983. Most of the perlite was used for roof 
output and value increased 9% and 7%, insulation board, as a horticultural aggre- 
respectively, compared with that of 1983. gate, and oil absorbent. 

Dravo Lime Co., a subsidiary of Dravo Sand and Gravel.—Construction.—Con- | 
_ Corp., operated a 1-million-short-ton-per- struction sand and gravel production is : 

year capacity plant at Maysville, Mason surveyed by the U.S. Bureau of Mines for 
County. The plant, the second largest inthe even-numbered years only; therefore, this 
Nation in terms of total output, produced chapter contains only estimates for 1983. 
patented Thiosorbic lime, a scrubbing re- Data for odd-numbered years are based on | 
agent for removal of sulfur dioxide from annual company estimates made before 
stack gases of coal-burning powerplants. yearend. | 
Most of the plant’s output was committed Output of construction sand and gravel 
under long-term contracts to 14 electric increased nearly 43% in 1984 compared. 
utility generating units in the Ohio River with 1983 levels reflecting increased con- 
Valley region. In anticipation of more strin- tract construction in residential, nonresi- : 
gent regulations to limit SO. emissions, the dential, and public projects. 
company continued to plan for an addition-  —sIn 1984, 21 companies mined construction 
al kiln at Maysville late in the decade. Ifa sand and gravel at 27 operations in 17 
new kiln is added, it would increase the counties. Leading counties in order of out- 

plant’s capacity by one-third. Development put were Daviess, Livingston, Trimble, 
-work on other lime-based systems to control Boone, and Carroll. Main uses for the mate- 
emissions from high-sulfur coal was also rial were for concrete aggregate, asphaltic 
under way. . oo | ' concrete, and road base and coverings. _ 

The Black River Lime Co. produced both Controversy continued during the year on 
_ quicklime and hydrated lime at the Na- a proposed sand mining operation next to 
tion’s fourth largest plant at Carntown, some historic Indian mounds on the Ohio 
Pendleton County. The lime was principally River in Greenup and Lewis Counties. The 
sold for industrial and chemical use in the proposed mining operation by the Shaffer 
Midwest and upper South. , Co. is on a 69-acre tract near the Ports- 

Perlite (Expanded).—In 1984, Kentucky mouth Earth Works, which has been placed 
ranked fourth of 32 States producing on the National Register of Historic Places 
expanded perlite. Two companies expanded because of its archaeological significance. | 7 
crude perlite shipped in from out of State. Although the State Natural Resources and 
International Permalite Co. operated a Environmental Cabinet gave the permit | 

| plant at Florence in Boone County and application preliminary approval in No-- 
W. R. Grace & Co. at Wilder in Campbell vember 1983, the issue was still not settled 

- County. Both output and value increased at yearend 1984. 

Table 5.—Kentucky: Construction sand and gravel sold or used in 1984, 
by major use category 

antity 

Use | Ghonsand (thousands) per ton 

Concrete aggregate _______________~_____ Le 2,514 $5,642 $2.24 
Concrete products _______________~~~____-_ ~~ WwW Ww 4.88 
Asphaltic concrete ______ ___ _________.~~--__--_~--_--~-_____ 539 1,459 2.71 
Road base and coverings _____________~_~__________________ 214 654 3.06 
Fill _- 2 eee Ww Ww 2.14 
Other_________________-_ eee 4,571 10,497 2.30 

Total or average _____________-_-~-__-----~-~_----_--- 17 839 18,252 2.33 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Data do not add to total shown because of independent rounding.
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Industrial.—One company mined indus- National-Southwire’s plant was upgraded 
trial sand in the State in 1984. Industrial by 10,000 tons per year to 190,000 tons 
Supply House of Greenup Inc. produced through implementation of energy utiliza- 
silica sand from an operation in Lewis tion techniques that enhanced produc- 
County. Principal uses were for mold and _ tivity.*® | | oe , 

core and sandblasting. - In October, final approval was given. by | 
: . Slag—Iron and Steel—One company the U.S. Department of Justice on the sale 

processed slag produced by the State’s iron of part of the Atlantic Richfield Co. (ARCO) - 
and steel industry. The Heckett Co. process- aluminum facilities to Alcan. In June, the 
ed both air-cooled iron (blast furnace) slag Justice Department had intervened in the 
and steel (basic oxygen furnace) slag at a sale because of possible antitrust law vio- 

| plant in Ashland, Boyd County. The compa- lations. Earlier in the year, the companies 
ny also processed steel slag produced by . had announced an agreement for Alcan to 

electric arc furnaces at Owensboro, Daviess purchase ARCO’s Sebree smelter; a new | 
County. | $450 million can stock-rolling facility in 

_ Stone.—Stone production is surveyed by Logan County; the packaging products 
the U.S. Bureau of Mines for odd-numbered plant, laminating plant, and rolling mill in 

. years only; therefore, this chapter contains Louisville; a rolling mill in Terre Haute, IN; 
only estimates for 1984..Data for even- and a 25% interest. in the Aughinish, Ire- 
numbered years are based on annual com- land, aluminum refinery. Under terms of 
pany estimates made before yearend. the agreement, the Justice Department al- 

Based on preliminary estimates, 37.3 mil- lowed ARCO to proceed with the sale but 
lion short tons of stone was produced valued _ limited Alcan’s ownership and management 
at $133 million. Value of the total crushed of the Logan County mill to 40%, with 

| stone produced accounted for more than ARCO retaining a 60% share. Either com- 
, one-half of the State’s total. Both limestone Pany will be able to sell its share to a third 

and sandstone were produced, with lime- party, provided that party is not one of the 
stone accounting for the majority of the three top U.S. aluminum producers. The 
production. Major uses for the crushed Logan County plant produces sheet for alu- 
stone were for road base, road base aggre- ™inum cans, for which there is a highly 
gate, and riprap. 7 concentrated U.S. market (88% of total US. 

During 1984, the Kentucky Transporta- 1983 sales were made by four producers). - 
tion Cabinet Division of Materials approved During the year, both primary aluminum 
material from 18 limestone sources for use Companies served by Big Rivers Electric 
in experimental skid-resistant pavements. Corp. expressed concern over the utility’s 

The Transportation Cabinet Division also proposal to raise rates about 20% over the | 
_ approved one limestone source for general ¢xt 3 years. National-Southwire announc- 

uses. This approval means that material ¢4 that it might be forced to shut down its 
from this source may also be used on Fed- smelter in Hawesville if the rate hikes go 

eral-aid projects as well as State projects to effect, and Alcan said that the proposed | 
under specified conditions. rate increase was a potentially “crippling” 

Vermiculite (Exfoliated).—W. R. Grace ituation for aluminum smelters trying to 
exfoliated crude vermiculite mined in other Compete in the world market. Ironically, 
States at its plant in Wilder, Campbell National-Southwire and Alcan smelters 

County. The product was used primarily in Consume about 75% of the power supplied 
loose fill and block insulation, fireproofing, Penton a, sa the atility's se aluminum 

: agneweight aggregate, and soil condition secondary smelter and rolling mill operated 
, by Barmet Industries Inc., Livia; a rolling 

METALS mill in Hawesville owned by Alumax Inc.; 

and the Lewisport rolling mill, which was 
Aluminum.—Kentucky ranked second, sold at yearend by Martin Marietta Corp. to 

behind Washington, in primary aluminum  Conalco Ltd. of Melbourne, Australia. 
production in 1984. Two companies each Ferroalloys.—SKW Alloys Inc. continued 
operated smelters in the State; National- to produce ferroalloys at its plant in Calvert 
Southwire Aluminum Co. operated a City, Marshall County. The Calvert City 
190,000-short-ton-per-year plant in Hawes- plant is one of two facilities operated by 
ville, Hancock County, and Alcan Alumi- SKW, which produced 50% and 75% ferro- 
num Ltd. operated a 180,000-short-ton-per- silicon. The plant also produced blocking 
year smelter in Sebree, Webster County. chrome and silicomanganese. In 1984, the



THE MINERAL INDUSTRY OF KENTUCKY 2963 

company reopened the plant utilizing man- 580,000 tons per year and would allow the 
agement personnel after a strike in Septem- company to produce larger size pipe. 
ber 1983 shut the plant down. At yearend, — In late December, Green River Steel in- 
the labor issue remained unsolved. definitely laid off 138 production employees 

Iron and Steel.—Armco Inc., the nation’s at the Owensboro plant, the result of a 
sixth largest steel producer, operated two slump in sales of its carbon and alloy steels. | 
blast furnaces and two basic oxygen fur- Green River Steel produced specialty steel 
naces (BOF) at its integrated mill in Ash- in the form of bars, billets, and blooms, 
land, Boyd County. Both pig iron and car- which it sold to the aerospace industry 
bon and low-alloy steel were produced at and to manufacturers of heavy, off-road . 
the plant. The company also operated a six- equipment. According to the company, sales 
strand continuous caster, which has the to the latter had dropped substantially, 
capacity to produce 720,000 short tons per necessitating the layoffs. 
year of carbon and alloy blooms. Regenera- Zince.—Lexington Quarry Co. (Catnip Hill 
tor iron oxides were also produced at the | operation), Jessamine County, continued to 
plant. During 1984, the company considered recover and concentrate zinc ore as a by- 
plans to construct a second caster that product of underground limestone mining. 
would bring the continuous casting capabili- The zinc ore (sphalerite) occurs in a narrow : 
ty at Ashland to 100% capacity. vein deposit in the limestone. The zinc 

In addition to Armco’s integrated mill, concentrate was shipped to an out-of-State 
three companies operated minimills and smelter. Both output and value were up 
one operated a specialty mill in the State. substantially over 1983 levels. 
Companies operating minimills were New- , - 
port Steel Corp., Newport, Campbell Coun- pactate Mineral Officer, Bureau of Mines, Pittsburgh, 
ty; Kentucky Electric Steel Co.,. Ashland, . . - ong: 7 ; = 
Boyd County; and Ohio River Steel Corp. at tucky ole end Lenegie Re als Section, Ken 

__ Galvert City, Marshall County. Green River Kentucky, Commer Cabinet, rankfort, 1), Ken Steel Corp. operated a specialty steel millin “trace, R. D. Geology and Ore Deposits of the Tabb | 
Owensboro. . oe Area, Tabb Fault System, Crittenden and Caldwell Coun- 

During the year, Newport renewed plans “S.uerson WH. Proncremne Cron Sepen Along 88 
for a new $28 million welded pipe mill at Degrees Longitude, Western Kentucky. KY Geol. Surv. 

Newport that had been delay ed because of a OBMoors McCormack Resources Inc. Securities and Ex- 
severe drop in demand for pipe in 1982 and change Commission Form 10-K Report, 1984. p. 2. . 
1983. The mill would increase Newport’s 9) 19 VG) Nosh Far de igh Smelt Rate at 
welded pipe capacity from 180,000 to : :
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: Table 6.—Principal producers | 

Commodity and company Address . Type of activity County 

Aluminum (primary): a 
Alcan Aluminum Ltd ______—~_ Sebree, KY 42555 ______ Smelter ______ Webster. 
National-Southwire Aluminum ‘Box M ___-do ______ Hancock. 
Co. Hawesville, KY 42348 

Cement: , 
Kosmos Cement Co. Inc.,! a sub- Box 72319  Plant________ Jefferson. 

sidiary of Moore McCormack Louisville, KY 40272 
Cla Cement Inc. 

Ball clay: 
Kentucky-Tennessee Clay Co Box 449 Mines and plant _ Carlisle and 

; . Mayfield, KY 42066 Graves. 
Old Hickory ClayCo ____-_ —Box66 . ___-do ______ Graves. 

Hickory, KY 42051 oO 
Common clay: . 

General Shale Products Co _ Box 3547 CRS Mineand plant__ — Jefferson. 
. ' Johnson City, TN 37602 

Kentucky Solite Corp_ — — —_ — Box 27211 ___-do ______ Bullitt. 
Richmond, VA 23261 

US. Brick Inc., Sipple Div__ _ Box 567 ___-do ~~ Powell. 
a Stanton, KY 40380 | 

Fire clay: " . 
Burchett Clay Co _______ Route 1, Box 850 Mine _______~_ Carter. 

Olive Hill, KY 41164 
'  Ferroalloys: 

SKW Alloys Inc. __________ Box 217 Plant________ Marshall. 
. - Calvert City, KY 42029 

Graphite (synthetic): a 
igriCarbon Corp ___._____ Box 229 - —~___do =e Fulton. 

Hickman, KY 42050 
. Superior Graphite Co _______ Box 535 __—-do _____~_ Christian. © 

Hopkinsville, KY 42240 - 
Iron and steel (pig iron): _ 
Armco Inc ___________=_~_ Middletown, OH 45202 _ _ _ Plant____§____ Boyd. . 
Newport Steel Corp ________ Sth & Lowell Sts. Plants _______ Campbell. 

° oe Newport, KY 41072 oo 
Lime: . 

Black River LimeCo______.— . Routel Mine and plant _ _ Pendleton. 
Butler, KY 41006 

Dravo Lime Co., a subsidiary of 3600 Neville Rd. ___-do ______ Mason. 
Dravo Corp.” Pittsburgh, PA 15225 

Perlite (expanded): : 
W. R.Grace & Co.2_________ 62 Whittemore Ave. Plant________ Campbell. 

' Cambridge, MA 02140 
International Permalite Co_ _ _ _ 300 North Haven Ave. ~_—-do ______ Boone. oe 

- Ontario, CA 91764 
_ Sand and gravel: - 

Construction: 
Daviess County Sand& Rural Route 1, Box 28 Dredge_______ Daviess. 
Gravel Co. Owensboro, KY 42301 

Evansville Materials Inc_ _ _ Box 249 ~~—do ______ Do. 
Tell City, IN 47586 

Ingram Materials Inc_ _ _ _ _ 10 Fatherland St. ~__-do ______ Livingston. 
Nashville, TN 37213 

Martin Marietta Corp.? ___ Box 30013 Pits_________ Carroll, Jeffer- 
Raleigh, NC 27622 son, Oldham. 

Nugent Sand Co. Inc _____ Box 6072 Dredges ______ Oldham and 
1833 River Rd. Trimble. 
Louisville, KY 40206 

Industrial: 
Industrial Supply House of Box 647, 422 Harrison St. Pit _-_______ Lewis. 
Greenup Inc. Greenup, KY 41144 

Stone (crushed, 1983): 
Kentucky Stone Corp _______ 400 Sherburn Lane Underground Various. 

Louisville, KY 40207 mines, quarries, 
plants. 

Reed Crushed Stone Co ______ Box 35 arry and plant Livingston. 
Gilbertsville, KY 42044 Quarry P es 

Three Rivers Rock Co _______ Box 218 __—-do ______ Do. 
Smithland, KY 42081 

Zine: 2 2200 Ca Hil Lexington Quarry Co.*_______ tnip Hill Rd. Underground Jessamine. 
Nicholasville, KY 40356 mine and plant. 

1Also clays and stone. 
2Also stone. 
SAlso exfoliated vermiculite.
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This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Louisiana Geological Survey 
for collecting information on all nonfuel minerals. | a 

By James R. Boyle! and Charles G. Groat? 

The value of Louisiana’s nonfuel mineral minerals used mainly in the construction 
production in 1984 was $511.5 million, an industry increased slightly, paralleling con- | 
increase of $64.7 million over that of 1983. struction activities. Louisiana ranked 16th 

However, the value of 1984 output was still nationally in value of nonfuel minerals a 

below the record year of 1980 when the produced. | 
value was $583.8 million. Although increas- Trends and Developments.—The State’s | 
ed output of most minerals occurred, an economic advance started late in 1983 and 

increase in unit prices also contributed to continued through midyear 1984. At that 
the increased value of nonfuel minerals. time, the economy weakened and remained 

The State led the Nation in salt output, was weak throughout the rest of 1984. The 
second in Frasch sulfur output, and was performance of the economy was linked to 
sixth in the production of recovered elemen- weaknesses in the energy, petrochemical, 
tal sulfur from oil refineries. The combined and international trade sectors; employ- , 
value of salt and Frasch sulfur remained ment declined in these sectors in 1984. 
the major portion of the State’s total non- Weaknesses in these sectors were also re- 
fuel minerals value in 1984. Output of sponsible for the slack in construction activ- 

Table 1.—Nonfuel mineral production in Louisiana’ | 

1983 1984 

Mineral Value Value 
Quantity (thou- Quantity (thou- 

sands) sands) 

Clays__.__-____________.-.. ~~ — thousand short tons__ 2505 $10,793 547 2$10,858 
Gem stones _____________~~~~~-~-~-~-~~-~-~-~-_-__--+--+- NA 1 NA 1 
Salt _________________-. ~~~. thousand short tons_ — 11,544 100,936 13,101 112,142 
Sand and gravel: 

Construction _. ____________________~-~-~-do____ ©14,200 ©46,600 17,040 54,664 
Industrial. _________________________-__do___-_ 291 4,252 266 3,757 

Stone (crushed)_ _______..-.--------------~-do____ 5,758 25,702 “4,100 ©19,500 
Sulfur (Frasch)___________..__-_-_ thousand metric tons_ _ 1,643 WwW 2,007 W 
Combined value of cement, clays (bentonite, 1984), gypsum, lime, and 

values indicated by symbol W ____------------------_ = XK_— 258,477 XX 310,548 

Total _________________________ ee XX 446,761 XX 511,470 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes bentonite; 1984 value included with “Combined value” figure. 

265



966 | MINERALS YEARBOOK, 1984 , 

Table 2.—Value of nonfuel mineral production in Louisiana, by parish’ 

. oe (Thousands) . 

a 
; . : Minerals produced in 1983 

Parish 1982 1988 in order of value 

Allen _ =~ = Ww OW Sand (industrial). 
Ascension__ ~~ _~_______ $3,828 $6,250 Salt. 
Assumption. __—__~_-_-~- WwW Ww Do. . 
Beauregard. _________-~- WwW (?) 
Bienville _._________~~ WwW WwW Clays. 

. Caddo ~_________-+--- Ww Ww Do. 
Calcasieu ________---~-- W WwW Salt. 
Cameron _~______~__~-~- WwW WwW ~ Do. - 
Catahoula________~-_--- 308 —_ 
Claiborne __ _____—---~-- Ww 219 Clays. . 
East Baton Rouge ______-~-. Ww 1,234 Sand (industrial). 
East Feliciana ___~_____=~~ 1,581 (?) . 
Grant __.~___----_--- We  ? a 
Iberia ~--_§_~ ~~~ -_____- 60,801 Ww Salt. . 
Iberville... -_-~_____-~- Ww W . Do. 
Jefferson _~_.___~____--—-~ WwW WwW Sulfur, salt. 
Jefferson Davis_ ___——-—-- Ww (?) 
Lafayette _..______--+-=- Ww (?) 
La Salle -._-__-~----_--~-- 2,515 (?) | | 

| Livingston ~~ -~____~--- 782 (7) 
Natchitoches _______-—_~_ Ww W Clays. . 
Orleans __________~~-_ WwW 61,489 Cement, lime, stone (crushed). 
Ouachita ________----- 1,333 (?) . 
Plaquemines ______—~_~~--~- en 4 . Ww Sulfur, salt. a 

o Pointe Coupee ___—___~—~- . Ww W Clays. . 
Rapides _...§_____---~---~ §,944 (?) 
Red River __ ______-~___~ 396 226 Sand (industrial). . . 
Sabine. ______--_----~- 3 (?) 

- _ St. Bernard____-_------ | 501 (7) 
St. Helena_________---~ WwW Ww Clays. 

i St. Martin, _-_--__----- Ww . W Salt. 
St. Mary. ________----- WwW ~~: 26,819 Salt, lime, stone (crushed). 

, St. Tammany _ _ ____~~-_~_ W . Ww Clays. . 
Tangipahoa____-__-----~ WwW (7). 
Terrebonne _ _ _ ___ _ ______ W WwW Sulfur, salt. 
Union ____~_______---~- 254 (?) 
Vermilion. _~__ ____-_---- 252 (?) 

; Vernon _____________- 1,346 ' ?) 
Washington. __________~_ 3,634 (?) 

‘ Webster __________---- Ww Ww Sand (industrial). oO 
West Feliciana_________~- 1,453 (?) . 
Winn_____ W WwW Gypsum, stone (crushed). 
Undistributed?______.____ 332,677 304,424 
Sand and gravel (construction) XX ©46,600 
Stone (crushed)_ _____—— ~~ Ww XX 

Total___§__________- 4417,667 446,761 
nn 

“Estimated. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not - 
applicable. 

IN o production of nonfuel mineral commodities was reported for parishes not listed. 
2Construction sand and gravel was produced; data not available by parish. Total State value is shown separately under 

“Sand and gravel (construction).”’ 
3Includes gem stones that cannot be assigned to specific parishes and values indicated by symbol W. 
*Data do not add to total shown because of independent rounding.
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' Table 3.—Indicators of Louisiana business activity , 

1982" 1983 1984? 

Employment and labor force, annual average: 
Population ___________________-____--_______~__thousands__ 4,383 4,440 4,462 
Total civilian labor force___§_.§_~§_-»§_~»_/»_»_~»_~ eee do 1,863 1,913 1,940 
Unemployment ____________~______ ee __do___ SC: 193 225 194 

Employment (nonagricultural): 
Mining total_________________~___ ee _do__ 95.9 80.7 ~~ 81.1 

Nonmetallic minerals except fuels____§________________do____ 3.6 3.2 3.1. 
_ Oil and gas extraction -___§_§__>__§___-_-_ ee eee dol 92.3 TT,5 78.0 

Manufacturing total__._-§_-$_§_§____~____ edo 202.6 ~— 180.1 181.9 
- Primary metal industries___$_$§_.§_§_§ $$. ____~__~_______do____ 5.8 3.7 3.6 
Stone, clay, and glass products______________________do____ 75 © F.7T 8.1 
Chemicals and allied products __________._._________do____ 33.6 30.3 29.1 
Petroleum and coal products _______________________do____ 13.6 13.1 13.0 

Construction ___§__§_§__§___ do 123.0 115.2 . 1188 
Transportation and public utilities... _-.__-._.____________do____ 128.5 118.2 118.1 
Wholesale and retail trade. -_-_- -___/§ 5 5 eee eee do 367.7 369.4 380.9 
Finance, insurance, real estate ____.$__§________~__________do____ 79.9 82.0 83.1 

~ Services _-_-_ ___ do 302.1 304.6 312.1 
Government and government enterprises __________________do____ 307.3 315.0 320.6 

. Total. __-_- > --§ -§ eee eed 1,607.0 1,565.2 11,596.7 
Personal income: 
Total.______~___ LL millions__ $43,910 $45,368 $48,233 . 
Per capita. __§_~_ $$$ ~~ Le $10,019 $10,218 $10,808 

Hours and earnings: 
Total average weekly hours, production workers _______§_/§________~_____ 41.0 40.0 41.6 

Mining. ______}_ == Le 45.1 46.2 46.9 . 
Total average hourly earnings, production workers_________-_---____~- $9.36 $9.79 $10.06 

Mining___._§_§_§_§___ LLL $10.28 $11.29 $11.22 
Earnings by industry: : 

Farm income____§_~§_~§ _~§ ~~ > > 2 ee ee ___ millions__ $378 $462 $615 — 
' Nonfarm ____~_~_ = _  _ do $32,493 $82,588 $34,565 

Mining total._____§__§ _—§___ do LLL $3,143 $2,660 $2,791 
Nonmetallic minerals except fuels___._§$________._.______do____ $86 $79 $85 
Oil and gas extraction ~-__§_§ ~~~ do $3,053 $2,577 $2,702 

Manufacturing total. __§__-__}_-§ -> -§ 5 5 ew ee eee _do_ $5,306 $4,984 © $5,286 
' Primary metal industries _____.____-______________do____ $176 $119 $115 

Stone, clay, and glass products______________________do____ $163 $175 $193 
Chemicals and allied products _. _~§_§ ___§________________do____ $1,212 $1,155 $1,199 

. Petroleum and coal products ___________________.~ ~_do____ $596 $639 $686 
Construction ______=_§_~§___ dole $2,978 $2,891 $2,955 
Transportation and public utilities ___$_§$ 29 2-@2-2-§ ~>§ 5 _»§ 5 5 5 eee do ___ $3,267 $3,243. $3,365 
Wholesale and retail trade__§ $$ _-_- »§ $$ _§ 5 ee do $5,272 $5,369 $5,736 
Finance, insurance, real estate ________________________do____ $1,438 $1,636 $1,764 
Services _._§__ ~~~ dow $5,640 $6,067 $6,656 
Government and government enterprises ___._______________do____ $5,337 $5,623 $5,884 

Construction activity: . 
Number of private and public residential units authorized _______________ 20,332 33,867 26,865 
Value of nonresidential construction ______§_§____________~_- millions__ $1,183.7 $1,209.5 $1,214.4 
Value of State road contract awards________________________do____ $473.0 $390.0 $502.2 
Shipments of portland and masonry cement to and within the State 

thousand short tons__ 2,520 2,564 2,730 
Nonfuel mineral production value: 

Total crude mineral value ___§_§_§ $$ _-§___}§ /§ > eee ___ millions__ . $417.7 $446.8 $511.5 
Value per capita___§_$______ $95 $101 $115 

PPreliminary. ‘Revised. 
1Data do not add to total shown because of independent rounding. | 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines.
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‘Figure 1.—Value of salt and total value of nonfuel mineral production in Louisiana. 

ity. Construction activities peaked in 1981, tons), coke (944,000 tons), manufactured fer- 

and since then, about 30,000 jobs have been _tilizers (520,000 tons), clays (60,000 tons), 

lost; actions in the construction industry and ferroalloys (31,000 tons). Small amounts 
. severely impacted on the construction ag- of abrasives, gypsum, quartz, salt, sand | 

 gregate industry. Construction employment and gravel, and sulfur were also exported 
remained constant until September, then through the Port of New Orleans. The total 

dropped for the rest of the year, resulting in of 3.4 million tons of iron and steel exports 
lower employment at yearend 1984 than at was 121% higher than that of 1983. 
yearend 1983. Nonmetallic mining and pri- During 1984, 636,000 tons of cement was 
mary metals employment decreased slightly imported through New Orleans from Cana- 
during 1984.3 | da, Colombia, France, Mexico, Spain, and 

Severance tax receipts for 1984, as report- Venezuela; Canada and Mexico accounted 
| ed by the Louisiana Department of Reve- for 62% of the imports of cement. Imports of 

nue, totaled $3.6 million. Minerals included cement increased 386% over that of 1983. 

in the tax were brine ($50,000), gravel The port at Burnside handled predomi- 
($424,000), salt ($822,000), sand ($506,000), nantly minerals during 1984. The facilities 

shell ($262,000), stone ($18,000), and'sulfur handled 4.1 million tons of material during 

($2.0 million). Severance taxes, along with fiscal year 1984, up from 3.4 million tons 

lease and royalty income, provide for rough- in 1983. Of the total 4.1 million tons, 3.4 
ly one-half of all State revenues. The sever- million tons was imports and 700,000 tons, 
ance tax for shell, sand, and gravel was mainly coal and coke, was exports. The port 
increased to 6 cents per short ton in August. handled about 700,000 tons of bauxite for 

Waterborne imports handled by the Port the nearby Ormet Corp. and an additional 
of New Orleans in 1984 included iron and 200,000 tons of bauxite and 550,000 tons of 

steel (3.4 million tons), gypsum and lime- alumina for others. In order of tonnage, 

stone (690,000 tons), ferroalloys (520,000 other imports included fertilizers (850,000 
tons), and smaller amounts of bauxite, man- tons) and metallic ores (860,000 tons), which 

ganese ores, nickel matte, zinc ores, and _ were iron ore, manganese ore, and ferroal- 

other nonferrous ores. In addition, small loys; other minerals imported included bar- 
amounts of abrasives, clays, gravel, mica, ite, ilmenite, rutile, salt, olivine, zircon, and 

pyrites, and salt were also imported. Ex-  fluorspar. 
ports of minerals included coal (3.5 million
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Figure 2.—Principal mineral producing localities in Louisiana. 

The Dolet Hills Lignite Surface Mining of expansions was in the chemical industry. 
Co. in De Soto Parish continued develop- Products included in these expansions in- 
ment of its mine mouth facility with its cluded agricultural chemicals, anhydrous 
powerplant over two-thirds complete. The 6- ammonia, alumina and alumina chemicals, 
million-ton-per-year operation was schedul- calcined coke and petroleum coke, carbon 
ed for startup in 1985. The facility is ajoint black, caustic chlorine, foundry castings, 
venture of the Central Louisiana Electric hydrofluoric acid, phosphoric acid, and sul- 
Co. Inc. and South Western Electric Power uric acid; 17 companies were involved in 
Co. Toth Aluminum Corp., Vacherie, pro- expansions. PPG Industries Inc. will be 
duced test quantities of metal chlorides spending $35 million over the next 5 years 
during the year. The $8.5 million facility did to expand and modernize its high-purity | 
not reach commercial production during silica plant at Lake Charles. The first phase 
1984. Of the expected production, 65% will was completed late in the year resulting in 
be silicon chloride, 34% aluminum chloride, a 20% increase of capacity. Occidental 

and 1% titanium chloride. The operation, Chemical Corp. invested $30 million to mod- 

utilizing a kaolin chlorination process, re- ernize its caustic soda and chlorine facility 
portedly used kaolin shipped in from Geor- at Taft, with completion scheduled for 1986. 

gia. Vulcan Materials Co. was investing $48 
The Louisiana Department of Commerce million at its plant in Geismar to construct 

reported that expansions directly or indi- a cogeneration unit with a capacity of 100 
rectly affecting the mineral industries in megawatts; completion was scheduled for 
1984 totaled over $250 million; the majority 1985. Conoco Inc. invested $42 million at its
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coal calciner facility at Lake Charles. The programs included the directional drilling 
facility, to be completed in 1986, will process and/or well relocation program, the coastal 

300,000 short tons. of premium coke into geology program, and the Outer Continen- 
calcined coke. End uses will be in electrodes tal Shelf program. Other areas of involve- — 
for electric arc steel furnaces. Freeport ment included a study of the State’s near- 
Chemical Co. announced expansion pro-_ surface coal resources in cooperation. with 
grams totaling $4.2 million at its UncleSam the U.S. Geological Survey (USGS), a gas | 
phosphoric acid facility. _ recovery program, a flood control program, 

Legislation and Government Pro- and astudy of the Amite River to determine 
grams.—The Louisiana Capital Companies the effects of gravel mining. LGS also 
Tax Credit Program, passed by the State established a new carbon-14 dating labora- 
legislature in 1983, went into effect in July tory in cooperation with the Louisiana 
1984. The legislation encourages the devel- State University and published a new geo- 
opment of venture capital companies in the logic map of Louisiana. The new map was 
State. Corporate or individual investors in the culmination of many years of geologic 
the new capital companies would receive a mapping. | | 
35% tax credit against State tax liability The USGS conducted various basic geo- 
when capitalizations are for $3 million or logic studies within the State of Louisiana, 
more. The capital companies must invest some in cooperation with the LGS. The 

| 60% of their initial capital in new and USGS published Professional Paper 1300, 
developing Louisiana businesses with no ‘‘Wilderness Mineral Potential,” which in- 
more than 10% of capital invested in any cludes the Kisatchie Hills Wilderness in 
one business. The State reportedly took this Louisiana. The report was prepared in coop- 

oe _ action to reduce the heavy dependence on eration with the U.S. Bureau of Mines. | 
the oil and gas industry in Louisiana. | Late in the year, the U.S. Bureau of Land 

The State legislature passed legislation in Management (BLM) identified 64 parcels of 
1984 to provide assistance to depressed land in Louisiana covering 5,892 acres of 
energy-intensive industries. The legislation unleased Federal land presumed to contain 
specifies the following criteria: The cost of oil and gas. BLM proposed that in 1985 it 
electricity and natural gas used for power would publish a notice detailing the loca- 

| must exceed 33% of the total cost of the tion of these unleased parcels to seek a 7 
product; the industry agrees to dedicate response todetermine priority ofleasing. = 

; 29% of the facility’s profits to capital im- The Mining and Mineral Resources and 
° provements; the industry must certify that Research Institute at Louisiana State Uni- | 

its Louisiana plant has been substantially versity in Baton Rouge, which was created 
curtailed at least 12 months prior toJune1, under title III of Public Law 95-87, received 

1984; and it must certify that the energy a grant from the U.S. Bureau of Mines in 
available would substantially aid in reopen- fiscal year 1984 for operation and research. 
ing of the facility. The legislation set up Since 1980, the Institute has received 
special electric rates for depressed energy- $966,710 from the Bureau. 
intensive industries and will allow the State The U.S. Bureau of Mines published sev- 
to sell royalty natural gas at a negotiated eral reports pertaining to salt mining in 
rate tied to the market price of the product. Louisiana. Two Reports of Investigations 

The Louisiana Geological Survey (LGS) (RD, RI 8861, “Assessment of Methane Haz- 
conducted geological research to produce ards in an Anomalous Zone of a Gulf Coast 
information useful in developing the State’s Salt Dome,” and RI 8889, “Methane Con- 
natural resources and protecting the envi- tent of a Gulf Coast Domal Rock Salt,” were 
ronment. Programs were formulated to pro- the result of research in Louisiana. In 
vide data for use by regulatory offices with- addition, Technology News Release No. 213, 
in the department, industry, academic re- “Controlling Salt-Mine Cutting Machine 
searchers, and the general public. LGS Dust With a Low-Flow Foam Technique,” 
marked its 50th year of service in 1984,em- was the result of research sponsored by the 
phasizing coastal-related programs. These Bureau. | 7
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REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS terial mined was shipped by rail to Jackson, 
. | . . MS, to produce acid-activated clays, which 

Barite——Imported and domestic barite re used chiefly in clarifying mineral and 
was crushed and ground at 13 plants in vegetable oils. Because of problems associ- 
Louisiana for use in oil and gas drilling; .teq with clay suitability, the mine was 
output increased over that of 1983. Of the .-heduled to close by yearend. | 
imported barite shipped through the Port of | | 
New Orleans, the major portion was from | 
China. Demand in the drilling mud market Table 4.—Louisiana: Clays sold or used by 
remained at a relatively low level. | : producers 

Caleium Chloride (Synthetic).—Texas (Thousand short tons and thousand dollars) 

United Chemical Corp. produced calcium rr OT tatty Value 
chloride using hydrochloric acid and lime-__£_—————————__ 
stone at its Lake Charles plant. Production 1980 __--_~------------- 380 4,841 
and value increased over that of 1983; unit eee TITITITITTTT TTT TTT ore teers 
values decreased. Synthetic calcium chlo- 1983 __________________- 1505 «10,798 

ride was used in road deicing, dust control, 1984 ------------------- 547 -*10,858 
oil and gas drilling, concrete-set accelera- iRxcludes bentonite. 
tion, and other uses. 

Cement.—Lone Star Industries Inc. op- Fluorspar.—Agrico Chemical Co., Don- 

erated facilities in New Orleans, which  ajdsville, and Freeport Chemical, Uncle 
included two wet-process kilns. Most of the Sam, operated fluosilicic acid facilities dur- 
output was portland cement with a small ing 1984. Kaiser Aluminum & Chemical | 
amount of masonry cement. Output of port- Corp, announced a $2.5 million expansion | : 
land cement decreased, while masonry ce- program at its Gramercy plant producing 
ment output increased. The decrease in  fiyorocarbons. Allied Corp., Baton Rouge, | 
demand occurred as construction activities announced a $5 million expansion program 
remained relatively low and decreased fur- at its hydrofluoric acid facility. : | 

_ ther by yearend. Major end uses for port- Gypsum.—Anhydrite was mined by Winn , 
land cement were ready-mixed concrete, Rock Inc. at its quarry near Winnfield, | 
concrete products, building materials, and Winn Parish, with output decreasing from 
highway construction. Prices of portland that of 1983. National Gypsum Co., Jeffer- | 
cement increased more than $2 per short son Parish, and United States Gypsum Co., 
ton over those of 1983. Raw materials for Orleans Parish, produced calcined gypsum 

the 750,000-ton-per-year plant were receiv- from crude material shipped into the State. 
ed at Lone Star's bulk material handling Calcined gypsum output and value increas- 
dock on the Michoud Canal near the plant. eq over that of 1983. 
In 1984, about 600,000 tons of aragonite was Lime.—Production of lime increased 

imported from The Bahamas, down from slightly as markets remained weak during 
nearly 1 million tons in 1983. Gypsum was_ the year; despite the increase, output re- 
imported from Jamaica while coal was_ mained at one of the lowest levels in over 10 
received from domestic mines. Other raw years. Both hydrated lime and quicklime 
materials used included clays, iron ore, output were affected by weak market condi- 
limestone, and sand. tions with a resulting decrease in unit 

Clays.—Louisiana’s clay industry pro- values. U.S. Gypsum produced both quick- 
' duced common clay and bentonite in 1984; lime and hydrated lime from shells at its 

output of common clay increased while that New Orleans facility. S. I. Lime Co. received 
of bentonite decreased. Common clay was’ quicklime from Kentucky and converted it 
mined by six companies at eight mines in to hydrated lime at its plant in Amelia. 
six parishes. The major end use of common State production was used in water purifica- 
clay was primarily in manufacturing light- _ tion and softening, road stabilization, petro- 

weight aggregates for use in concrete block chemicals, and oil and grease. 
and structural concrete. The decrease in Nitrogen.—Of the 46 domestic producers 
construction activities adversely impacted of anhydrous ammonia, 14 had operating 
common clay output. Average price of com- facilities in Louisiana. Air Products & 
mon clay decreased to $20.13 per short ton Chemicals Inc. started up its $40 million 
from $20.94 per ton in 1983. The Harshaw- industrial gas plant at Convent. The plant 
Filtrol Partnership operated a bentonite will supply oxygen and nitrogen and also 
mine in Claiborne Parish; the bentonite liquid oxygen, nitrogen, and argon. An- 
mined was a calcium montmorillonite. Ma- nounced expansions of anhydrous ammonia
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facilities were by Air Products & Chemicals, Occidental announced expansion plans to- 
: New Orleans ($14 million), and Triad Chem- _ taling nearly $36 million. 

ical Co., Donaldsonville ($10.8 million). To-. Cargill Inc. permanently closed its Belle 
tal annual capacity of anhydrous ammonia Isle salt mine early in the year. The 1.5- 
in Louisiana was over 6.5 million short tons’ million-short-ton-per-year mine was in St. 
or over 37% of national capacity. Mary Parish. The company concluded from 

Perlite (Expanded).—Filter Media Co. of studies of the salt dome structural integrity 
: Louisiana expanded perlite from crude ma-. that mining should not continue; 155 em- 

terial shipped into the State. Output de- ployees were affected. Morton Salt Co. 
creased at its plant in Reserve, St. John announced plans to increase capacity at its 

the Baptist Parish, and was used as a filter Weeks Island Mine by more than 300,000 
aid, for insulation, and in concrete aggre- tons per year. Morton will increase hoisting, 
gate. | | _ handling, and loading capabilities and im- 

Salt.—Louisiana maintained its leading prove underground mining operations. 
position nationally in production of salt | International Salt Co. continued its sec- 
with approximately one-third of the Na- ond phase of a $5.5 million efficiency im- 

| tion’s output. Production in 1984 increased provement program at its Avery Island 
but still was below the record high output of Mine. Included in the second phase were 
the late 1970’s. Production and value in- solid-state power rectifiers for hoisting, new 
creased 13.5% and 11.1%, respectively, over drilling and scaling machines, extensions of 
that of 1988, indicating a decrease in unit hoisting to the mining level, and an in- 
prices. Twelve companies recovered salt at crease of underground storage capabilities. 
15 operations in 10 parishes. Of the oper- § Sand and Gravel.—Louisiana produced 
ations, five were underground mines with both construction and industrial sand and 
the remaining being solution mines. The gravel in 1984. Total sand and gravel output 

: Louisiana Department of Revenue reported increased for the first time since 1976. The 
that: nearly $400,000 was received in sever- Louisiana Department of Revenue collected 

ance taxes from salt and brine operations. $930,000 in severance taxes from sand and 
Markets for salt appeared to be increas- gravel operations in 1984. 

ing as at least four companies in Louisiana Construction.—Construction sand and 
| producing caustic chemicals and chlorine gravel production is surveyed by the U.S. | 

announced expansion plans in 1984. Chlo- Bureau of Mines for even-numbered years 
rine, caustic soda, and soda ash were the _ only; therefore, this chapter contains only 

| largest domestic markets, using over one-_ estimates for 1983. Data for odd-numbered 

half of the Nation’s output of salt. Kaiser, years are based on annual company esti- 
PPG Industries, Stauffer Chemical Co.,and mates made before yearend. 

Table 5.—Louisiana: Construction sand and gravel sold or used in 1984, 
— by major use category 

Quantity 

Use | (thousand (¢pousands) per ton 
Concrete aggregate _______________________ 8,632 $34,289 $3.97 
Plaster and gunite sands ___________________ ~~~ ~~_____ WwW W 2.51 
Concrete products ________________ LLL WwW W 2.16 
Asphaltic concrete... ~~) 5 2 LLL 390 1,756 4,50 
Road base and coverings?___________________--_-- ~~~ ______ 505 1,533 3.03 
Fill _-§-- 5 ee ee eee 583 692 1.19 
Other—- ---~__~~~~~~-~--~~~~~-~~~~~~~~~---~--~------_____ 698016895 2.87 
Total or average _________________________-~---+_-__-- 17,040 254,664 3.21 

W Withheld to avoid disclosing company proprietary data; included with ‘‘Other.”’ , 
1Includes road and other stabilization (cement) and uses indicated by symbol W. 
2Data do not add to total shown because of independent rounding. 

Construction sand and gravel was the early in the year, but decreased by yearend. 
third leading commodity in value among _ Facilities at times operated intermittently, 
the nonfuel minerals produced in Louisi- depending on proximity and extent of con- 
ana. Although output increased, it was still struction activities. Most operations were 

below the production levels during 1976-81. relatively small with no individual pit pro- 
Construction activities remained stable ducing over 1.5 million short tons. The top



THE MINERAL INDUSTRY OF LOUISIANA 973 . 

17 companies, with 37 operations, produced did not pass. Several suits were filed to stop 

80% of the construction sand and gravel. dredging, citing lack of an environmental 
Production was at 95 operations by 65 impact statement and failure to follow State 

companies and 1 State agency in 24 par-_ bid laws. The State Department of Natural 

ishes. Leading parishes, in order of output, Resources (DNR) proposed that the number 
were St. Helena, St. Tammany, East Baton of days for dredging be 265, down from the 
Rouge, and Webster. The major portion of present average of about 310. days. The 

the construction sand and gravel was ship- three dredging companies filed suit against 

ped by truck, with lesser amounts by rail the State late in the year because of the 

and water. | banning of dredging in Lake Maurespas. 

_ Industrial.—Three companies produced The companies claim the State illegally 
industrial sand and gravel in four parishes modified its shell dredging permits through 
mM 1984, with output decreasing slightly. failure to give adequate notice and the 

Primary markets s te glass ane foundry opportunity to be heard. Late in the year, : 

. pressed. Uperatlons DNR conducted hearings to review permits 
were relatively small with individual out- for dredgi ] : ; . or dredging along the State’s coast and in 
put below 150,000 tons per year. © the lakes 

Stone (Crushed).—Stone production is S - ws : . 
, . ulfur.—Louisiana ranked second in the 

surveyed by the U.S. Bureau of Mines for Nation i tout of Frasch sulf d sixth 

odd-numbered years only; therefore, this ~ ation In output of Frasca sullur, and six 

chapter contains only estimates for 1984. ™ * ecovered elemental sulfur. Sulfur re- 

Data for even-numbered years are based on mained the leading nonfuel mineral in 
annual company estimates made before terms of value in Louisiana. Frasch sulfur 

yearend. shipments and value increased over. those of 

Output of crushed stone in Louisiana was 1983; although output increased, production : 
estimated to have decreased from that of was still below that of the 1970's. The State | 

1983; material mined included anhydrite Department of Revenue reported severance : 

and shell. The State Department of Reve- taxes of over $2 million were collected on | 

nue reported that severance taxes of over sulfur production in 1984. Freeport Miner- : 

$260,000 for shell and $18,000 for anhydrite als Co. had Frasch facilities at Garden 

were collected in 1984. Shell continued to Island Bay, Grand Isle, and Caillou Island. | 

account for over 90% of the State’s total Freeport Minerals ceased drilling oper- 

output of crushed stone and more than one- ations at Caillou Island early in the year 

half of the national output of shell. Three with production ending at yearend. The 

companies produced shell in Orleans and facility, developed in 1980, closed because of 
St. Mary Parishes, while one company declining production and increased costs. : : 

mined anhydrite at one quarry in Winn — Output of recovered sulfur also increased 

Parish. Crushed stone was used primarily along with unit values; output was at its 

for coarse and fine aggregate, cement man- highest level in over 10 years. Byproduct 
ufacture, and lime manufacture. Anhydrite sulfur was recovered by nine companies in 
was used basically as a road base with ceven parishes. 

demand remaining at a relatively low level. Expansions in industries utilizing sulfur 

Winn Rock, operator of the anhy drite quar- were announced during the year. Both Olin 

ry, after conducting feasibility studies con- Corp. in Shreveport, and Stauffer Chemi- 

cerning 4 possible limestone quarry in cal, in Baton Rouge, announced expansion 

aan ed macket oon ed tio Gecision pending plans at their sulfuric acid facilities at a 

Oyster shell dredging remained under combined cost of $3.5 million. 

attack for environmental reasons, prompt- , 

ing the Governor to impose a 2-year morato- Table 6.—Louisiana: Sulfur produced and 

rium on any new dredging permits pending shipped from Frasch mines 
a 2-year study to determine the effects of (Thousand metric tons and thousand dollars) 

dredging on the environment. Late in the =——————__—___— 

year, shell dredging was banned in Lake Year Production __ Shipments 

Maurespas because sediment was blocking SSCS uantity Valve 

plant growth. In addition, protective zones 989 _________ 2,309 2,590 WwW 

around oil and gas wells and pipeline rights- 135 ~-------- at ert w 

of-way were established in Lake Pontchar- 3993 ~~ 7 | 1,286 1,643 WwW 

train, thereby banning dredging in these 1984 --------- 1,937 2,007 WwW 

areas. Several bills were introduced in the . oy . 
State legislature to prohibit dredging but dan. Withheld to avoid disclosing company proprietary
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Vermiculite (Exfoliated).—W. R. Grace for expansion and modernization during | 
& Co. exfoliated vermiculite at its plant in 1984. | 
New Orleans with output remaining at Iron and Steel.—Bayou Steel Corp. oper- 
about the same level as that of 1983. Princi- ated its minimill at LaPlace at near capaci- 
pal end uses were in concrete and plaster ty during the year with a scheduled mainte- 
aggregates, horticulture, loose fill insula- nance shutdown for 2 weeks. Earlier in the 
tion, and block insulation. year, Bayou rescinded a planned price in- 

| . | | crease for its bar and beam products when 
METALS other minimills failed to follow the move. 

- Aluminum.—Louisiana remained 1 of 17 Bayou reported a price squeeze because of 
States capable of producing aluminum, al- igh scrap price levels. The facility at La- 
though no production was reported in 1984. Place, in addition to producing light: bars 

| Reduced demand nationwide, along with and sections, produced forging billets and 

lower prices and high energy costs, caused a heavy bars. . 
| severe cutback throughout the industry. Seal past of foundries constituted only 

The Louisiana Department of Commerce 2 5™a Tal industry in 
reported expansion expenditures by Kaiser Louisiana. Raw materials consumed includ- 
of over $50 million for modifications at its ed scrap, coal, limestone, and sand, near- 
facilities at Baton Rouge, Chalmette, and ly all of which came from sources in the 
Gramercy, the major portion being at the Southeast. According to the “Directory of 
Gramercy alumina facilities. Kaiser closed Louisiana Manufacturers, 12 gray iron 
its aluminum production facilities at Chal- foundries, 6 steel foundries, and 1 malleable 
mette, citing high operating costs; the facili- iron foundry were in operation in the State. 
ty had not produced aluminum since 1983. The operations were relatively small with 

: Employment in Chalmette in 1981 was only 8 employing more than 100 people. 
2,700 workers, but by midyear 1984 had Avondale Shipyards Inc. announced a $6 
been reduced to about 85; only the:coke million expansion and modernization pro- 

| calciner remained in operation. Negotia- gram at its steel casting foundry at Wagga- 
tions to reopen the 260,000-short-ton-per- man. | a 
year plant continued during the year with Nickel.—AMAX Inc.’s Port Nickel nickel 

no success. The State legislature passed a_ refinery in Braithwaite was shut down 
bill, aimed at assisting Kaiser, by providing for over 1 month during the year. The 

. assistance to all depressed energy-intensive plant had a reported capacity of 80 million 
‘ industries. energy costs ior Raiser were pounds f onont y million pounds of cop- 

| estima at about mills per kilowatt per, an , short tons of ammonium : 

hour compared with a worldwide cost below sulfate. Although cobalt refinery capacity is 
| 20 ms sate acibeen hour. Raiser started < | mon poune®: fume cue year? cobalt 

up its new high-purity, catalyst-grade alu- hydroxide was shipped to Canada for refin- 
mina plant at Baton Rouge late in the year; ing into powder electrodes. The plant proc- 
Kaiser's Gramercy alumina plant remained essed a nickel-copper matte imported from 
in operation during the year. Botswana and Australia. Imports of nickel 

_ Reynolds Metals Co. announced a $5 mil- matte through the Lower Mississippi River 
lion expansion and modernization of its increased from 54,515 tons in 1983 to 80,738 
Lake Charles carbon anode plant. The re- tons in 1984. AMAX’s operation reportedly 
cently reopened plant produced calcined refined about 68 million pounds of nickel | 
petroleum coke and carbon anodes used in powder and briquet, 800,000 pounds of co- 
production of primary aluminum. Ormet halt (including intermediates), and 25,500 
operated its plant at Burnside at reduced tons of copper in 1984.4 
capacity during the year, shipping alumina 
to its smelter in Hannibal, OH. The port at area Mineral Officer, Bureau of Mines, Tuscaloosa, 
Burnside reported 900,000 tons of bauxite , 
and over 500,000 tons of alumina were Row? Eerlogist, Louisiana Geological Survey, Baton 

handled at its facilities; 700,000 tons of the F Pederal Reserve Bank of Atlanta. Economic Review. 
. . eb. , pp. . 

bauxite was destined for Ormet. Ormet ““syctais Week. V_56, Nc. 12, Mar. 25, 1985, p. 8. 
announced expenditures of about $5 million
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| Table 7.—Principal producers 

Commodity and company Address Type of activity Parish 

Aluminum: 
Kaiser Aluminum & Chemical Corp _ Box 1600 Plant ________ St. Bernard. 

Chalmette, LA 70043 
Cement: 

Lone Star Industries Inc ________ 1 Greenwich Plaza _~__-do_______ Orleans. 
Box 5050 
-Greenwich, CT 06830 

Clays: 
Big River Industries Inc_________ Box 66377 Mine and plant __ Pointe Coupee. 

Baton Rouge, LA 70806 
Kentwood Brick & Tile Manufacturing Drawer F _._._-_do_..____. | St. Helena. 

Co. Inc. Kentwood, LA 70444 
Gypsum: . 

National Gypsum Co_-_._______. Box128 Plant ________ Jefferson. 
Westwego, LA 70094 

United States Gypsum Co________ 101 South Wacker Dr. _~__-do_______ Orleans. 
Chicago, IL 60606 

Winn Rock Inc ___$_§__ ~~ Box 790 Quarry _______ Winn. 
Winnfield, LA 71483 

Lime: 
S. I. Lime Co., Pelican State Lime Div 3 Riverchase Office Plaza Plant ________ St. Mary. 

uite 
Birmingham, AL 35244 

USG Industries Inc ___________ 101 South Wacker Dr. ___-do_______ Orleans. 
. Chicago, IL 60606 

Salt: 
Cargill nc____~_~§_§_~§ >» 5 Cargill Bldg. Underground mine St. Mary. 

Minneapolis, MN 55402 
Domtar Chemicals Inc., Shifto Salt Div 4825 North Scott ____do_______ Do. 

Shiller Park, IL 60176 
The Dow Chemical Co___ __§___ ____ Midland, MI 48640 _____ Brine wells __ _ _ — Iberville. 
International Salt Co _~__§_______ Clarks Summit, PA 18411_ Underground mine Iberia. 
Morton Salt Co______________ 110 North Wacker Dr. _~___do_ Do. 

Chicago, IL 60606 
PPG Industries Inc____§_-§_/____ Box 1000 Brine wells _ _ _ _ _ Calcasieu. 

Lake Charles, LA 70604 : 
Sand and gravel: ; 

Gifford-Hill & Co. Inc _-__-______ _ Box 6615 Dredges, pits, _ Jefferson Davis, 
Shreveport, LA 71136 plants. Rapides, Web- 

ster. 
Louisiana Sand and Gravel Co_ ____ Box 963 Dredges and plants St. Helena. 

Baton Rouge, LA 70821 
Rebel Sand & Gravel Co_________ Box 245 ___-do_.____ Do. 

. Denham Spring, LA 70726 
Texas Industries Inc___________ Box 5472 Dredges, pits, Ouachita, Rapides, 

. Alexandria, LA 71301 plants. St. Tammany, . 
Vernon, Wash- 

: ington. . 
Stone: ; ; 

Crushed: 
Winn Rock Inc____§_~§_______ Box 790 Quarry and plant _ Winn. 

Winnfield, LA 71483 
Shell: 

Louisiana Materials Co ______ Box 8214 Dredge _______ Orleans. 
New Orleans, LA 70182 

Pontchartrain Dredging Corp_ _ _ Box 8005 ~_._dow_____ Do. 
New Orleans, LA 70182 

Radcliff Materials Inc _______ Box 151 Dredges_______ Orleans and St. 
Morgan City, LA 70381 Mary. 

Sulfur: 
Native: 

Freeport Minerals Co _______ 200 Park Ave. Frasch process _ _ _ Jefferson, Plaque- 
New York, NY 10166 mines, Terre- 

bonne. 
Recovered: 

Cities Service Oil Co ________ Box 300 Refinery ______ Calcasieu. 
. Tulsa, OK 74102 

Exxon Co. U.S.A___ Box 551 Plant ________ East Baton Rouge. 
Baton Rouge, LA 70821 

Vermiculite (exfoliated): 
W.R. Grace & Co. _ 62 Whittemore Ave. ~_.-do_______ Orleans. 

Cambridge, MA 02140





The Mi 1 Indust f 
I | e : 

This chapter has been prepared under a Memorandum of Understanding between the 
_ Bureau of Mines, U.S. Department of the Interior, and the Maine Geological Survey for 

collecting information on all nonfuel minerals. 

By L. J. Prosser,' Walter Anderson,? and Carolyn Lepage? _ 

The value of nonfuel mineral production the State’s production. The possibility for _ 
in Maine in 1984 was $37.9 million, a 44% development of a metal mine in Maine 
increase over that of 1983. The increase diminished as exploration activity waned in 
reflected improved demand from the con-_ the second half of the year. | 
struction industry, which consumes most of | : 

Table 1.—Nonfuel mineral production in Maine! 

| 1988 1984 

| Mineral Value Value 
Quantity (thou- Quantity (thou- 

sands) — sands) 

Clays_____..________________ thousand short tons__ 43 $93 43 $97 . 
Sand and gravel (construction) _____§_§____________do____ ©4,800 €12,100 7,885 19,228 
Stone (crushed)__ ______§_____________________do____ 848 2,851 “1,300 “4,400 
Combined value of other nonmetals ____________________ XxX 11,319 XxX 14,214 

Total_______________ eee XX 26,363 XX 37,939 
nee 

SS Ath Seis? 

°Estimated. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Maine, by county 

, . ~ (Thousands) " 

wn Minerals produced in 1983 

County 1982 1983 in order of value 

Androscoggin. ______--~--_------ Ww $30 Clays... oo 

Aroostook _____.___-~------------- $948 W _ Stone (crushed). 

Cumberland______~___----------- WwW. W _ Stone (crushed), clays. 

Franklin _~_§_________------~---=- Ww Ww Garnet. 

Hancock___§______~------~------- 524 | Ww Stone (dimension). 

Kennebec ________--------+----- 564 WwW Do. 

Knox _____________~--_-~--~---- WwW WwW Cement, stone (crushed). 

Lincoln. ___§__/_ -_- -__---___~------- 598 Q 

Oxford __________-_~------------ 284 (7) 

Penobscot ________--~------~----- 2,011 (7) 

Piscataquis __________--_-~-~---~---- 284 () . 

Sagadahoc__ = _________---------- Ww ~() 
Somerset _______________-~_-__-- 1,297 a) _ 

Waldo _________-__-_---------- Ww Ww Peat. 

Washington... _-_______-_---~----- 716 814 Peat, stone (dimension). 
York _________________--~-~------~ 2,819 (3) 
Undistributed?____._._____________ _ . 21,660 . 13,419 . 

. Sand and gravel (construction) ___-——_~—~ XX 12,100 
Stone (crushed). _ ________--------- 4,000 XX 

Total _~.-_______-__-------~~- 35,705 26,363 
I Ee 

Estimated. Revised. |W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. mo 

1Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” . 

2Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

| Table 3.—Indicators of Maine business activity 
a 

1982" 1983 1984 
nS 

Employment and labor force, annual average: 
Population LL ~~ thousands_ — 1,136 1,145 1,156 

Total civilian labor force ____________.___---------_-----~--do____ 516 5387  §52 

Unemployment ____________-------------------------do_-_-- 44 48 34 

Employment (nonagricultural): 
Mining total. __§____________---_----------------~-do___- l 2 2 

Manufacturing total__________-__-_-__------------~-----do___- 108.6 109.2 110.4 

Primary metal industries! ___________-------~-------do___~_ 24.8 20.9 NA 

Stone, clay, and glass products? ___________-__---_~---do___- 7.8 6.6 NA 

Chemicals and allied products?__________-__-------~--~-do___~- 13.1 12.5 NA 
Petroleum and coal products?___________--_~--------~~-do___- 8 8 NA 

Construction _________________~___~------+----~~--do___- 16.7 16.9 19.4 

Transportation and public utilities __________..___---------do___- 18.5 18.4 19.3 

Wholesale and retail trade _______________-_----------~-do___- 90.5 94.5 102.1 

Finance, insurance, realestate _.___________---~---------do___-_ 17.5 18.1 19.6 

Services ______________________ ee - dL 81.5 84.6 90.5 

Government and government enterprises ____________---_-~-do____ 82.1 83.1 84.0 

Total. _- 2 = = eed 415.5 425.0 445.5 
Personal income: 

Total... ___________________-__-_--_-~ ~~~ ~~~ millions__ $10,532 $11,835 = $12,505 

Percapita.___________-__--~..--~------------------------- $9,268 $9,900 $10,813 

Hours and earnings: 
Total average weekly hours, production workers ___—-_~-----~----~------ 40.0 39.9 39.9 

Total average hourly earnings, production workers ____________--------- $7.22 $7.61 $8.05 

Earnings by industry: 
Farm income _________________~_--__-_~____~---—-—~—- millions__ $77 $56 $108 

Nonfarm ______________~_____~--___-~-~---------~---~-do__ ~~ $7,115 $7,751 $8,566 

Mining total_______________---__--------------~--do__-- $3 $3 $3 

Manufacturing total_______/_________---_---------~--do__-- $2,094 $2,252 $2,449 

Primary metal industries ______________----_-_------do_~-~- $8 $10 $14 

Stone, clay, and glass products ____________-_____--_~-do__-_- $20 $20 $22 

Chemicals and allied products ___________--____------do__~_ $16 $19 $20 

Petroleum and coal products ___________-------__---~-do___-_ $5 $7 $8 

Construction ___________________~~___---_--_-~--_—-do___- $369 $399 $499 

Transportation and public utilities ___________________----do__~_- $441 $483 $524 

Wholesale and retail trade __ _______________-____-----~-do___~_ $1,129 $1,244 $1,386 

Finance, insurance, real estate ____________---_-_-~-----do___-_ $305 $351 $402 

Services __-_________________-__----- +--+ +--+ ~~~ - do $1,310 $1,433 $1,605 

Government and government enterprises __ __________-______-do___~- $1,413 $1,510 $1,618 

See footnotes at end of table.
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Table 3.—Indicators of Maine business activity —Continued 

1982° 1983 1984? 

Construction activity: 
: 

Number of private and public residential units authorized _~_____________-~-~ 3,171 4,174 5,902 . 
Value of nonresidential construction. _____.~_.____._. ~~ millions__ $147.2 $184.6 $161.5 
Value of State road contract awards ___$___~____-~_~______-~_.___do____ $38.1 $45.8 $22.0 
Shipments of portland and masonry cement to and within the State - 

thousand short tons__ 206 231. 275 
Nonfuel mineral production value: 

Total crude mineral value _____/§_§$_~»_~__ 9. ____________- ~~ millions__ $35.7 $26.4 $37.9 
Value per capita___§_§_~ ~~ ee $31 $23 $33 

PPreliminary. ‘Revised. NA Not available. 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and . 
U.S. Bureau of Mines. | 
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Figure 1.—Value of sand and gravel and total value of nonfuel mineral production in 
Maine.
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Figure 2.—Principal mineral producing localities in Maine. 

Trends and Developments.—Maine’s al commodities. Construction activity in 
mineral industry, as was typical of the New Maine (see table 3) improved significantly 
England region, increased production in in 1984 compared with that of 1983; corre- 
response to demand for construction miner- spondingly, cement, crushed stone, and con-
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struction sand and gravel output increased _ the State. oe 
| 41%, 538%, and 64%, respectively. Scintilore Exploration Ltd. conducted 

| Exploration Activities.—At yearend limited exploration for silver at its Big Hill 
1983, Freeport Exploration Co., a divisionof property in Pembroke, eastern Washington 
Freeport McMoRan Inc., and Getty Mining County, and concentrated on arranging fi- 
Co., a subsidiary of Getty Oil Co. both nancing. | . | oo 
announced plans to intensify exploration in Legislation and Government. Pro- 

7 1984. Freeport used reverse circulation grams.—In 1984, the Maine Legislature en- 
drilling to determine if higher grades of acted Public Law, chapter 819, giving the 
precious metals existed at the 36-million- Land Use Regulation Commission sole regu- 
ton copper-zinc deposit discovered at Bald latory responsibility for sand and gravel | 
Mountain in northern Maine by Superior pits, stream alterations, and projects af- 
Mining Co. and Louisiana Land & Explora- fecting lakes and ponds in the State’s 10.3 
tion Co. in 1977. Upon completion of drilling million acres of unorganized townships and 
about 70 new holes and a feasibility study, plantations. Previously, these activities 
the precious metal zone of the deposit was were regulated by three separate agencies 
not considered as promising as expected and under the Site Location Law, the Great 
activity was halted. The property leased by Ponds Act, and the Alteration of Rivers and 
Freeport reverted to Superior Mining and Streams Act. - | | 
Louisiana Land & Exploration. Highlights of Maine Geological Survey’s 

| Getty Mining discovered a multimetallic (MGS) activities in 1984 included publica- 
"ore deposit including precious metals north tion of a five-volume atlas on Maine’s peat 

of Patten at Mount Chase. In July, Texaco resources. Information for the atlas was 
Inc. acquired Getty, and work on the Mount collected through a 5-year research project 
Chase project by yearend was minimized funded by the U.S. Department of Energy. 
with only water quality monitoring continu-. This comprehensive assessment of Maine’s 
ing. Texaco announced plans to divest itself peat resources provided maps and data on | 
of Getty subsidiaries, and projects such as 235 peat deposits, covered 73,000 acres, and 

Mount Chase were expected tobe soldon an _ identified 136 million air-dried tons of | 
individual basis. commercial-quality peat. Peat deposits suit- . 7 
.The Mineral Resource Div. of Boise Cas- able for energy were the primary focus of | 

cade Corp. began a 5-year reconnaissance the study, but the information gathered was 
program to assess the mineral potential of also useful to those interested in peat for 
its corporate lands in Maine. The Penobscot agricultural, horticultural, and other appli- — 
Indian Nation’s Mining and Minerals pro- cations. | 
gram completed the first year of a total The MGS entered a cooperative agree- 
mineral resource evaluation of Penobscot ment with the U.S. Geological Survey to 
and Passamaquoddy Indian Trust Lands. update and add information to the nation- 
The tribal Trust Lands comprise about wide Mineral Resources Data System: In 
120,000 acres scattered across the central 1984, work began on recording information 
part of the State. -on location, exploration, development, and 

A number of other companies continued geology for each metallic deposit. 
exploring for base and precious metals in During 1984, the MGS released 11 open- : 
Maine. Chevron Resources Co. took over as_ file maps primarily relating to the hydrolo- 
operator of Superior Mining and Louisiana gy and geology of Maine and completed new 
Land & Exploration lands outside of the black and white 1:500,000 State bedrock and 

Bald Mountain joint venture. Chevron also _ surficial geologic maps. Both were expected 
has leases on other Aroostook County lands. __ to be printed in color in 1985. 

Utah International Inc. concentrated its The MGS began a 5-year project with the 
search for base and precious metals in the Minerals Management Service to determine 
Jim Pond area in northern Franklin Coun- the stratigraphic framework of the State’s 
ty. Noranda Exploration Inc. conducted pro- nearshore area and evaluate the potential 
grams in central Somerset and northern economic deposits. Work began in 1984 on a 
Franklin Counties. : map of the seafloor of the inner Continental 

F. M. Beck Inc. was actively involved in Shelf. | 
contract exploration work for several cli- Additional information on publications 

’ ents in the State. This work included the and MGS projects may be obtained from the 
Mount Chase deposit and other Getty prop- Maine Geological Survey, State House Sta- 
erties in Maine. Appalachian Resources Inc. tion No. 22, Augusta, ME 04333, telephone 
and J. S. Cummings Inc. were also activein 207-289-2801.
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| REVIEW BY NONFUEL MINERAL COMMODITIES 7 Oo , 

| a -NONMETALS Plumbago Mining Corp., which mined ‘tour- 
oe poe . maline from a pegamatite on Newry Moun- 

Cement.—Shipments increased 41% in tain in 1972 and 1973, planned to renew 
1984 compared with that of 1983, reflecting mining operations at Mount Apatite in 
improved demand from the construction 4995, | _ a - 

_ industry. Portland and masonry cement Peat.—Down East Peat Co. announced | 

were produced at the Dragon Cement Co. plans to construct a $20 million peat-fired 
plant in Thomaston. The wet process, coal- electrical generating plant in Deblois, 

| | fired plant is the only cement manufactur- Washington County. Previously, Down 

ing facility in N ew England. ; East, the State’s leading peat producer in 
Clays.—Late in the year, Royal River 1984, mined sphagnum moss at the 1,000- 

Brick Co. Inc. decided to cease clay mining acre Denbo Heath peat bog primarily for 
and brick manufacturing operations in horticultural applications. The new power 
Gray, Cumberland County. The company station, with a 12-megawatt capacity, was 
manufactured water-struck brick used pri- expected to be operational in 1986 and 

marily in restoration projects. With the provide the power equivalent to that needed 
closing of Royal River and the termination for a residential community of 20,000 peo- 

_ of clay mining by Dragon Cement in 1983, ple. Instrumental in Down East’s develop- 
only one clay mining company remained in ment plans for the plant was securing a 20- 
operation in Maine. The company mined year sales contract with Boston Edison Co. 
common clay at two pits, one in Androscog- of Massachusetts for about 80% of the 

_ gin County, the other in Cumberland Coun- _ electricity. That contract also helped Down 
ty. | - . East to obtain additional financing for the 
Garnet.—Maine again ranked second na- — project. The company also plans to convert: 

tionally in garnet production. Industrial about 20% of the peat into pellets for local 
_ Garnet Extractives Inc. (IGE), West Paris, sales at an estimated price of $70 per short 

was one of four garnet producers in the ton. me | | 
United States. IGE, two companies in New Nationally in 1984, about 11,000 of the 

York, and one in Idaho accounted for the 814,000 tons of peat mitied were used as a 
total domestic output of 27,672 short tons fuel to generate electricity. The Maine proj- 

_ (State and individual company data are ect was expected to add significantly to that 
proprietary). U.S. output declined slightly total. Maine’s peat resources, which includ- | 
compared with that of 1983, whereas IGE’s ed 235 peat deposits covering 73,000 acres of 
output increased 6%. commercial-quality peat portend the possi- 

IGE continued modernizing its plant add- bility of additional development of. peat- 
ing new screening, concentrating, and dust fired powerplants (see Legislation and Gov- 
collecting equipment and converting from ernment Programs). 
wet to dry processing. The new processing Plans by Signal Cleanfuels Inc. and Unit- 
system, in addition to increasing capacity, ed States Peat Co. to begin operations failed 

enabled year-round operation of the plant to materialize. Signal expected to begin 
by eliminating water from the processing construction on a $90 million peat-to-energy 
cycle. Previously, the plant was often forced plant after receiving preliminary approval 
to close in winter. The upgrading of the in June 1983 for the project from the fed- 

facility was considered an indication of the erally funded Synthetic Fuels Corp. The 
increasing market demand for garnet for project again remained on hold in 1984 
sandblasting and water filtration applica- pending a decision by the U.S. Congress on 
tions. Health concerns relating to use of funding for Synthetic Fuels Corp. U.S. Peat 
silica sand and slag have also boosted the failed to complete environmentally related 
use of garnet in sandblasting, primarily applications required by the Maine Depart- 
because of garnet’s inert composition. IGE ment of Environmental Protection. The 
also sold a utility grit, a byproduct material company’s plans for this project were 
of the processing that contained 10% to unknown at yearend. 
15% garnet. Perlite (Expanded).—Grefco Inc.’s acqui- 
Gem Stones.—Maine ranked fifth nation- sition of Chemrock Corp. included Chem- 

ally in the estimated value of gem stone and __rock’s plant at Rockland. Grefco, a subsid- 
mineral specimens sold commercially. iary of General Refractories Co., operated
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two perlite mines in New Mexico. At the yearend. | 
Rockland plant, perlite was expanded and Output of 7.9 million short tons of con- 
sold locally as a filter aid. struction sand and gravel in 1984 was the 

Sand and Gravel.—Construction.—Con- highest reported since 1979 when about 11 
struction sand and gravel production is million tons were produced. In 1979, the 
surveyed by the U.S. Bureau of Mines for unit price of sand and gravel was $1.85 
even-numbered years only; therefore, this (f.o.b. plant); in 1984, it was $2.44. National- 

chapter contains only estimates for 1983. ly, the unit price was $2.27 in 1979 and $2.90 
Data for odd-numbered years are based on in 1984. | 
annual company estimates made before 

Table 4.—Maine: Construction sand and gravel sold or used in 1984, 
| , by major use category . 

. Quantity Value Value 
Use (thousand (thou- per 

short tons) sands) §_ ton 

Concrete aggregate _____________________-_----__-_____- 552 $2,112 $3.83 
Plaster and gunite sands ___________-~~~~-_----------~----~-~- Ww Ww 3.46 
Concrete products _________~---_-~-~---~~-_---~--~~~-~-~-~-~-~~+~~-+- WwW WwW 3.00 
Asphaltic concrete ___§__________-_-_-_--~-~~-------------+-- 607 2,350 3.87 
Road base and coverings _..______~~_~~-~~_______~-~.~--~-~---- 2,580 4,446 1.72 
Fill _-.__-_§-_-_____ eee 637 1,422 2.23 

. Snow and ice control. _____________.-~_-________________-_- 357 836 2.34 
Railroad ballast _._._____--~.~-_____~~-~-~. WwW Ww | 4.17 

- Other. 3,152 8,060 2.56 

Total or average ____________~___________-------_---- 7,885 119,228 2.44 

W Withheld to avoid disclosing company proprietary data; included with “Other.” oe 
1Data do not add to total shown because of independent rounding. ~ ; | 

- Table 5.—Maine: Construction sand and gravel sold or used by producers, by county 
(Thousand short tons and thousand dollars) . 

1979 1984 —_ 
a County __S—S—_—$ 

Quantity Value Quantity Value 

Androscoggin ______________2______ ee 1,019 2,050 575 2,095 
Aroostook __ ~~ eee 1,109 1,855 1,028 2,487 
Cumberland ______§-»5 ee 1,936 3,476 1,193 3,168 
Franklin ____§____________-______~ ~~ ___--____ 345 851 165 526 
Hancock ________~~~___ ~~ ee 552 1,182 578 1,266 
Kennebec__________-___________-~~-___- ee 593 908 . 417 622 
Knox ________________ 395 966 353 1,372 
Lincoln __ 55 5 eee 300 478 319 625 
Oxford ____________ eee 170 288 236 589 
Penobscot. _____________ ~~ Le 1,694 3,106 782 1,668 
Piscataquis_ ____________~~_____--__-_~~~ ~~~ 246 489 145 243 
Sagadahoc ___________ ee 83 124 304 395 
Somerset ____________________-- ee 458 782 345 1,194 
Waldo_____________ eee 588 1,077 259 701 
Washington ______._-§_-_/»________ ee 335 506 250 343 
York_—————-__---------------~------------___ 1,200 2,896 985 1,985 

Total! $$» 5 eee 11,022 20,534 7,885 19,228 

1Data may not add to totals shown because of independent rounding. 

The eight leading producers (see table 6) only; therefore, this chapter contains only 
in 1984 accounted for 50% of the State’s estimates for 1984. Data for even-numbered 
production and operated 43% of Maine’s years are based on annual company esti- 
218 active pits. The Maine Department of mates made before yearend. 
Transportation, with operations in 13 of the Crushed.—Output of crushed stone in- 
State’s 16 counties, produced 15% of the creased 538% in 1984, recovering in line with 
State’s total output from 70 pits. the improved demand from the State’s con- 
Stone.—Stone production is surveyed by _ struction and cement industries. Limestone, 

the Bureau of Mines for odd-numbered years sandstone, marl, and traprock were the
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types of stone mined. marketability study on demand for granite 
Dimension.—The State’s dimension stone facing blocks. a 

industry, inactive since the 1970’s, resumed = —__ 7 | | 

production in 1983 at two granite quarries, 1State Mineral Officer, Bureau of Mines, Pittsburgh, 
n Deer Island, the other at Jonesport. PA. 

Rec ° . © ’ ' a oe Por 2State Geologist and Director, Maine Geological Survey, 
eopening of two more dormant quarries On augusta, ME. : — | 

Vinalhaven Island in 1985 was pending a 3Geologist, Maine Geological Survey, Augusta, ME. 

Table 6.—Principal producers . 

Commodity and company Address Type of activity . County . 

Cement: : 2 : 
Dragon Cement Co.? ___ _ ____ Thomaston, ME 04861_ _ Quarry and plant__ Knox. . . 

Clays: 
Morin Brick Co ____§.~______~_ Mosher Rd. Se Pits and mills _ _ __ Androscoggin and 

. Gorham, ME 04038 Cumberland. 
Garnet: os . 

Industrial Garnet Extractives Inc Box56A Mill__________ Oxford. 
. West Paris, ME 04289 

- Quarry. _____ Franklin. 
Peat: . 

Down East Peat Co_________ Star Route Bog and plant _ _ _ _ Washington. — 
Deblois, ME 04622 

Pioneer Peat Moss Co _______ Columbia Falls, ME ____do ~_____ '. Do. 

Perlite (expanded): 7 oe - 
Grefco Inc ____-__________ Box 177 Plant________~_ Knox. 

Thomaston, ME 04861 
Sand and gravel (construction): 

Cianbro Corp ______~__--~~— Box D Pits and plants _ __ Androscoggin, Franklin, 
Pittsfield, ME 04967 . Hancock, Somerset. 

_ Harry C. Crooker & SonsInc___ | R.F.D. 4, Old Bath Rd. _~__-do _______~ Lincoln and Sagadahoc. - 
Brunswick, ME 04011 

R. J.Grondin & Son __~____— Rural Route 4, Box 65 Pits__~________ Cumberland and York. 
Gorham, ME 04038 

Lane Construction Corp.? ____ _ Box 627 ~_--do ______ _ Aroostook, 
Presque Isle, ME 04769 Penobscot, 

Waldo, - 
a . Washington. 

Madawaska Brick & Block Co __ R.D. 1, Box 250s Pit and plant ____ Aroostook. 
Madawaska, ME 04765 

Maine Department of Trans- Augusta, ME 04333 ___ Pits and plants _ __ Androscoggin, 
portation. Aroostook, Franklin, 

o . Hancock, Kennebec, 
Knox, Lincoln, 
Oxford, 
Penobscot, 
Piscataquis, . 
Sagadahoc, Waldo, 

. Washington. 
Portland Sand & Gravel Co. Inc _ Gray Rd. Pit and plant ____ Cumberland. 

Cumberland, ME 04021 
Tilcon Inc ~_-_~ ~~~ Box 209 Pits and plants __ _ Cumberland, Somerset, 

Fairfield, ME 04937 York. 
Stone: 

Crushed: 
Blue Rock Industries _ _ _ _ — 58 Main St. Quarries and mill _ Cumberland and 

Westbrook, ME 04092 Kennebec. 
The Cook Concrete Co ____ 150 Causeway St. Quarry and mill __ Cumberland. 

Boston, MA 02114 . 
Lime Products Corp_ _ _ — — — Box 357 Quarries and mill _ Knox. 

Union, ME 04862 
Dimension: 

Maine-New Hampshire Box 207 Quarry .______- Washington. 
Granite Corp. Milford, NH 03055 

New England Stone Providence Pike ~__-do _______ Hancock. 
Industries Inc. Smithfield, RI 02917 

1A Iso stone.
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This chapter has been prepared under a Memorandum of Understanding between the | 
Bureau of Mines, U.S. Department of the Interior, and the Maryland Geological Survey 
for collecting information on all nonfuel minerals. 

| By William A. Bonin! 

In 1984, Maryland’s nonfuel mineral pro- iron slag and steel slag was used for con- 
duction, which also included very large struction aggregate and as road base and 
shipments of cement, was valued at $241.7 fill material. Gypsum and vermiculite ship- 
million. This $42.3 million increase was. ments were received for further processing, 
21% over that of 1983, the former record and some quicklime and hydrated lime was 

high. The leading commodities in terms of manufactured for industrial and agricultur- | 
value were cement, crushed stone, construc- al use. 

tion sand and gravel, common clay and Alumina and iron ore concentrate were 
shale, dimension stone, industrial sand, ball shipped into the State for the production of 
clay, and peat. metals. Titanium. dioxide pigments were 

Water-granulated blast furnace slag was also manufactured. 
processed for slag cement, and air-cooled | 7 

Table 1.—Nonfuel mineral production in Maryland! 

} 1983 1984 

Mineral Value Value 
Quantity (thou- Quantity (thou- 

sands) sands) 

Clays? _______________________~ thousand short tons__ 484 $1,747 347 $1,484 
Gem stones _______________~_ Le NA 2 NA 2 
Lime ___________________. ~~~ thousand short tons_ _ 7 383 7 419 
Peat __-_________~ LL do 4 WwW 5 WwW 
Sand and gravel (construction) _______.._________do____ “10,600 ©37,800 - 14,284 46,671 

tone: 

Crushed________________-_____________do____ 19,284 80,429 ©22,100 €94,000 
Dimension __________________~__________do____ 12 682 17 864 

Combined value of cement, clays (ball clay), sand and gravel 
(industrial, 1984), and values indicated by symbol W_________ XX 78.366 XX 98,261 

Total _-_-__-_-_-__ XX 199,409 XX 241,701 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes ball clay; included with “Combined value” figure. 

285
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Table 2.—Value of nonfuel mineral production in Maryland, by county? 

(Thousands) | 

Minerals produced in 1983 
County 1982 1983 in order of value 

Allegany _________~_--- (*) W ~~ Stone(crushed).. | - 
Anne Arundel ___ —~____-—~- $7,485 (°) 
Baltimore* ____________ Ww W Stone (crushed), clays, stone (dimension). 
Carroll... ___-__-----~- Ww W Cement, stone (crushed), clays. 

Cecil -_-_ _-____-~-____-_ Ww W Stone (crushed). 
Charles _______-_____-- 4,816 (3) . 
Dorchester _______-__--- Ww (3) . 
Frederick ______~______ WwW WwW Cement, stone (crushed), clays, lime. 
Garrett _____________- WwW $1,163 Stone (crushed), peat, stone (dimension). 
Harford __~____---~-~--~ 509 W Stone (crushed). 

: Howard _______ ~___ _-_ (?*) WwW Stone (dimension). 
Kent. -____--__-_-_--- (23 -- Ot . 
Montgomery _————___~~-- (?) WwW 
Prince Georges. — __ ___—-~~- 7,559 201 Clays. , 
Queen Annes_______~_-~~- (??) W _ Stone (crushed). 
St. Marys ________-__-~-~- 376 (3) . 
Washington. _________~_~- Ww W Cement, stone (crushed), clays. 
Wicomico _—_~_.___~---~ WwW (3) " a 
Worcester__—_______~-- 1,168 (3) . a 
Undistributed®__________ 75,081 160,245 
Sand and gravel (construction) XX €37,800 7 : 
Stone: 

Crushed ___. —~_____-~- ©73,500 XX . , 
Dimension _________~ F €470 XX 7 

Total _________-__ F 6170,991. 199,409 

Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. . : 
1No production of nonfuel mineral commodities was reported for counties not listed. re 
2Stone, either crushed or dimension, was produced; data not available by. county. Total State values are shown 

separately under “Stone.” - 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” _ 
“Includes Baltimore City. . | | - 
5Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
®Data do not add to total shown because of independent rounding. 

Table 3.—Indicators of Maryland business activity 

1982" 1983 1984P 

Employment and labor force, annual average: 
Population ___________.______~-----~------_~~ ~~~ thousands_ _ 4,270 4,299 4,349 — 
Total civilian labor force _____._____._._.-_______--~-----~-do____ 2,164 2,203 2,244 
Unemployment __________________----------~~~~-~~-~~~-do___~_ 183 152 121 

Employment (nonagricultural): 
Mining total? _____________-__~_______________--~-~-do___~_ 2.0 1.9 1.6 

Nonmetallic minerals except fuels? ____________._.---~-do___~ 8 7 NA 
Coal mining? __________________________--_---do____ 1.2 1.0 NA 

Manufacturing total________._-_________---_-_-_-_--~-do___~ 215.3 214.1 218.1 
Primary metal industries ___________________---_--~-do___~ 24.8 21.0 18.9 
Stone, clay, and glass products _______________-____-_~-_do____ 7.5 7.17 7.1 
Chemicals and allied products _____________________~-_do____ 13.2 13.1 12.5 
Petroleum and coal products ______.-______________~_do____ 8 8 9 

Construction ________________--_-~--~-__-_~_____~~-do___~ 89.3 101.4 114.5 
Transportation and public utilities ~ eee _do_ 88.0 87.1 90.1 
Wholesale and retail trade _______-.___________________do__~_~_ 406.9 427.8 449.2 
Finance, insurance, real estate _______________________~_do___~ 94.6 98.8 103.8 
Services ____________-___=_____ do 386.5 413.4 440.5 
Government and government enterprises _______________~---do___~ 393.2 379.6 383.9 

Total... -__________~___________ do 1,675.8 1,724.1 1,801.7 
Personal income: 

Total. _§_ == LLL millions__ $52,521 = $57,083 = $62,906 
Per capita.___________________--__--___-~~~-+---------~--~ $12,299 $13,279 $14,464 

Hours and earnings: 
Total average weekly hours, production workers _______~_______--_----~- 39.2 40.0 41.0 
Total average hourly earnings, production workers ________________----- $8.78 $9.02 $9.45 

See footnotes at end of table.
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Table 3.—Indicators of Maryland business activity —Continued 

1982" 1983 1984” 

Earnings by industry: 
Farninoome. millions_ _ $283 $250 $374 
Nonfarm ________________________~--_______------do____ $82,976 $36,119 $40,137 

Mining total.____________________ do $52 $46 $51 
Nonmetallic minerals except fuels. ___________-_-_-------do___~ $13 $15 $16 
Coal mining __________________~-____----------do___- $38 $31 $34 

Manufacturing total _____________________________--do____ $5,120 $5,418 = $5,925 
Primary metal industries _________._____---_------~--do___-_ $835 $735 $741 
Stone, clay, and glass products ____________-__-_--~---~-do___- $185 $189 $208 
Chemicals and allied products _________._____-___----do____ $336 $377 $381 
Petroleum and coal products ______ _____-___-__-__--~-~-~-do____ $27 $27 $31 

Construction ____________________ + do $1,912 $2,199 $2,644 
Transportation and public utilities ___________.._._-__--__-~--do___-_ $2,350 $2,522 $2,680 
Wholesale and retail trade _____§_§_______-_--___-_--_-~---~-do___~_ $5,665 $6,226 $6,986 
Finance, insurance, real estate ___________.___---_~-~--~-~-do___~_ $1,752 $2,063 $2,377 
Services ___________________e-----do___- $7,428 = $8,421 = $9,566 
Government and government enterprises ____-______—___----do___-_ $8,587 $9,097 $9,761 

Construction activity: 
Number of private and public residential units authorized __——._——-----~---- 21,085 39,799 36,302 
Value of nonresidential construction. __ _ ______________---~~--~-~ millions__ $910.5 $963.4 $1,368.3 
Value of State road contract awards _______________-~____--_~-~do___~_ $219.9 $250.1 $331.0 
Shipments of portland and masonry cement to and within the State 

thousand short tons_ _— 1,158 1,379 1,480 
Nonfuel mineral production value: 

Total crude mineral value _________________________— ~~ - millions__ $171.0 $199.4 $241.7 
Value per capita_______._____----------------------------- $40 $46 $56 

PPreliminary. ‘Revised. NA Not available. 7 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
US. Bureau of Mines. . 

Trends and Developments.—The State’s iron and steel, and “excellent” for alumi- 
nonfuel minerals industry in 1984, as in num. 
1983, showed significant gains in both pro- Operations remained curtailed at the cop- 
duction and value. The combined value of per processing plant of Kennecott Refining 
construction sand and gravel and crushed Corp. The Curtis Bay refinery near Balti- 
stone production was $141 million, 19% more remained closed following its shut- | 
over that of 1983. Also, the value of cement down in mid-1983. At the State’s sole in- 
shipments, calcined gypsum for wallboard tegrated steel mill at Sparrows Point, 
manufacturing, and ball clay for the manu- Bethlehem Steel Corp. shipped 25% more 
facture of floor and wall tiles and sanitary _ pig iron in 1984 than in 1983, whereas total 
ware increased 25%, 12%, and 10%, respec- U.S. shipment increased only 6% for the | 

tively, over that of 1983. Sales of exfoliated same period. According to the National 
vermiculite used in insulating fill and fire- Academy of Engineering, the Nation’s steel 
proofing increased 14%. Because these min- industry had been declining for 25 years 
eral commodities were used in residential and had yet to hit bottom. Several more 
and commercial construction, the State’s years of steel company mergers, mill shut- 
construction industry appeared to have downs, and company bankruptcies were 
moved out of its recent doldrums and to predicted before the industry stabilized and 
have joined the general economic recovery. was scaled down to profitability. The quan- 
Also, employment in the State’s contract tity and value of primary aluminum pro- 
construction increased to 114,500 in 1984,a duction at the reduction plant of Eastalco 

12.9% increase over that of 1983, while total Aluminum Co. in Frederick increased by an 
nonagricultural employment only increased estimated 15% and 32%, respectively, over 
by 4.5%. that of 1983 while total domestic production 

In the primary metals sectors of the increased by 11%. Also, compared with 1983 
State’s economy, which included aluminum, levels, employment in the State’s primary 

copper, and iron and steel, participation in metal sector fell by 10% to 18,900 workers, 
the general economic recovery ranged from while employment in fabricated metals in- 
“not at all’ for copper to “somewhat” for creased by 1% to 8,700.
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Legislation and Government Pro- basic and applied research. 

grams.—The Maryland Geological Survey Foreign Oceanborne Commerce.—The 

(MGS) conducted applied research in hydro- Port of Baltimore continued to maintain its 

geology and hydrology, environmental geol- position, second only to New York, as the 

ogy and mineral resources, coastal and most important container and general cargo 

estuarine geology, and archeology. MGS port on the East Coast. Additionally, the 

expenditures of $1.9 million in fiscal year downward trend of mineral commodities in 

1984 were about equal to 1988 funding overall foreign trade was reversed. 

levels. Mineral resources aspects of the Export trade in coal, which in 1983 re- 

MGS programs included publication of two corded its worst year, was 7.2 million short 

quadrangle geologic maps, an impact study tons in 1984—a 5% increase over that of 

of underground coal mining on surface and 1983. Coke exports (including asphalt, pe- 

ground water, evaluations of mineral troleum coke, and pitch) reached 61,000 : 

resource-mined land inventory, and geolog- tons, up 30% from that of 1983. Export 

ic framework studies of Chesapeake Bay trade in fertilizer and fertilizer materials 

and the inner Continental Shelf. MGS also was 2,000 tons in 1984, 60% over that of 

hosted the 20th Forum on the Geology of 1983. 

Industrial Minerals. ~ Import trade in minerals and materials 

The U.S. Bureau of Mines conducted min- included alumina, clay, ferroalloys, fertiliz- 

erals and materials research at its Avon- er and fertilizer materials, gypsum, iron ~ 

dale Research Center in Prince Georges and manganese ores, miscellaneous ores 

County. Major areas of mineral research and concentrates (including chrome ore), 

include the fields of flotation, corrosion, and petroleum and petroleum materials. — 

electrodeposition, secondary metallurgy, All posted large gains in tonnage as import 

- characterization of metals and minerals, trade in these commodities reached 9.3 

particulate mineralogy, and process evalua- million tons, 51% over that of 1983. 

tion. Its work was equally divided between | 

. REVIEW BY NONFUEL MINERAL COMMODITIES 

| NONMETALS 20,000-short-ton-capacity inverted silos. The | 
| slag cement, called Newcem, was shipped b 

Cement.—Lehigh Portland Cement Co., a truck and barge to East Coast terminal 
subsidiary of the West German company from Massachusetts to South Carolina. 
Heidelberger Zement AG, at Union Bridge, Company-owned, oceangoing barges, having 

and Lone Star Cement Inc., at Hagerstown, capacities of 17,000 tons, were used for 

produced portland and masonry cements. transport. The $77 million plant, which 

At Lime Kiln, Coplay Cement Co., a sub- began operation in mid-1982, had an annual 
sidiary of France’s Société des Ciments capacity of 800,000 tons. The facility, which 
Francais, produced only portland cement. was run by 9 people per shift, operated 24 | 
Shipments and value of both portland and hours per day and 7 days per week with a 
masonry cement increased 14% and 25%, total work force of 61 people. 

respectively, over that of 1983. The Union Bridge plant of Lehigh Port- 
Also, Atlantic Cement Co. Inc., a wholly land was shut down for 24 days after the 

owned subsidiary of Newmont Mining walkout of 160 union workers. The strike 

Corp., produced slag cement at its plant at began on May 24 when the company re- 

Sparrows Point. The company had process- jected a proposed contract patterned after 
ing facilities adjacent to the “L” blast fur- another union agreement with Lone Star 

nace of Bethlehem Steel at Sparrows Point. Industries Inc., a cement company not re- 
Molten slag was tapped from the furnace lated to Lehigh Portland. Late in the year, 
and entered a blow box, where the hot slag Coplay Cement, which also operates a ce- 
falling into cold water was fractured and ment plant in Nazareth, PA, acquired the 
granulated. The slag, which at this point Kentucky-based Louisville Cement Co. 

has a moisture content of about 6%, was Louisville Cement operated plants at Speed 

conveyed to intermediate silos and later and Logansport, IN. 
trucked to stockpiles near the processing Clays——Common clay and shale was 

facility from which it was conveyed by belt mined for the production of lightweight 

loader to the processing plant and driedina aggregate and the manufacture of bricks 

fluid bed dryer. The slag was then finely and portland cement. The quantity and 

ground in a ballmill and stored in two value of the State’s production decreas-
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ed 28% and 15%, respectively, from that of agricultural application. The remainder 
1983. Whereas, total U.S. production of was packaged and sold as a soil conditioner 
common clay and shale for construction under the trade name Free State Peat. 
materials increased for the second consecu- Production increased by 25% to 4,500 short 
tive year, reversing the downward trend _ tons, and value increased 14%. | 
that had persisted from 1978 to 1980. Total Sand and Gravel.—Construction.—Con- 
domestic production and value increased struction sand and gravel production is 
8% and 12%, respectively, over that of 1983. surveyed by the U.S. Bureau of Mines for 

Ball clay was mined for the manufacture even-numbered years only; therefore, this of wall and floor tiles, ceramics, and sani- Chapter contains only estimates for 1983. 
tary ware. Production remained unchanged Data for odd-numbered years are based on 
from that of 1983, while value increased annual company estimates made before 
10%. Maryland f onl States yearend. 7 | 2 ot at ene Of Only seven States YA" otal of 14.2 million short tons of that produced ball clay. | a d 
Gypsum (Calcined).—Crude gypsum im- eaB 7 atta sane 1 gravel valued at | 

| ported from Canada was calcined by Na- $ od od aM a . a aoe mine, was 
tional Gypsum Co. and United States Gyp- Produced in Maryland in 1904, an increase — . | ,. Of 34% and 23%, respectively, over that of sum Co. at plants in Baltimore for manu- 1983. Product; rted by the State’ 
facturing wallboard. Production and value pr oducers to the US. Hurenu oF Mines was 
Frags and 12%, respectively, over the material that was actually sold or used. | 

. The SCM Pigments Div. of SCM Corp. in socepiled. production was not reported un- 
altimore was one of seven domestic compa- _~ In 1984 as a ap . , production was reported from 83 

nies ee that sold a total Oe — operations that included 41 with stationary _ 
ont OF DYPFO a ope um, 1 u al at $6. d and/or portable processing plants, 38 oper- 

| million, principally for agricu tural use and ations with no:plants or not specified, and 4. : also for wallboard manufacturing. Some dredging operations. : 
byproduct gypsum, obtained from SCM, was Industrial.—Harford Sands Inc., Joppa, 
mixed with natural gypsum and commer- produced industrial sands at its Magnolia | cially used in the manufacture of wallboard operation in Harford County. Products in- 
at the Baltimore plant of U.S. Gypsum. cluded abrasive, filter, foundry, and special- 
Lime.—At its Woodsboro plant in Fred- ty sands. Specialty sand was used in sand 

erick County, S. W. Barrick & Sons Inc. traps on golf courses, foundry sand was used 
produced industrial and agricultural lime, for cores and molds for casting common 
as well as crushed limestone. Production at metals, filter sand was used in treating 
7,000 short tons remained unchanged from water supplies, and abrasive sand was used 
that of 1983, but value increased by 9% to for sandblasting. © 
$419,000. Of total production, 4,000 tons was Slag—Iron and Steel.—Two companies at 

__ hydrated, and 3,000 tons was quicklime. processing facilities on the property of 
Peat.—Garrett County Processing & Bethlehem Steel at Sparrows Point pro- 

Packaging Corp. mined reed-sedge and hu- duced water-granulated, air-cooled, and | 
mus peat near the town of Accident in the expanded iron slag. Another company, also 
western corner of the State. About 85% of at Sparrows Point, processed steel slag. 
the processed material was sold in bulk for : 

Table 4.—Maryland: Construction sand and gravel sold or used in 1984, by major use 
category 

ae 
PS rr a 

— 

° 

Quantity Val Val 

tons) eee 
Asphaltic concrete_________________ 1,734 $5,845 $3.37 Concrete aggregate __________________ 4,446 13,942 3.14 

Plaster and gunite sands _________________....._...~ 222272 "36 115 3.19 Road base and coverings _____________-=__________ 2,100 4,590 2.19 Snow and ice control. ___________________ 10 40 4.00 Other_____________ 3,252 14,498 4.46 
Total’ or average.___________________. 14,234 46,671 3.28 $$ ee See 

‘Data may not add to totals shown because of independent rounding.
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Atlantic Cement produced a finely The molten steel slag was carried from 

ground, water-granulated iron slag product the furnaces in rubber-tired ladle carriers, 

called Newcem, a slag cement that is mixed dumped into a pit, and later excavated with 

in a 50-50 blend by weight with portland bulldozers while still about 700° F. It was 

cement. The resultant concrete has a great- then crushed from 2-foot blocks to about a 4- | 

er compressive strength, but has a longer inch size. The crushed slag was trucked to 

curing time than concrete made with stand- stockpiles where it was cured for at least 1 

ard portland cement. | year to leach out the calcium and to allow 

At its 5,000-short-ton-per-day plant, for expansion. Cured steel slag was used as 

Maryland Slag Co. processed air-cooled and road base material. _ oO 

expanded iron slag into 15 different prod- Shipments and value of all iron blast : 

ucts. The company is presently operating furnace slag increased 12% and 42%, re-. 

under a contract with Bethlehem Steel to spectively, from 1983 levels, while total 

remove iron slag from Bethlehem Steel’s domestic sales and value increased 24% and 

“H,” “J,” and “K” blast furnaces, but since 32%, respectively. , 

these furnaces were shut down, Maryland Nationally, the average unit price, f.o.b. 

Slag has been recovering the iron slag that plant, for all iron blast furnace slag was 

was previously dumped into the pits of the: $5.09 per ton. Air-cooled iron slag was $4.33 | 

three furnaces. Atlantic Cement, which had per ton, and expanded iron slag was $11.49 

exclusive rights to the slag from Bethlehem per ton. The unit value of steel slag was 

Steel’s “L” furnace, has subcontracted with $3.28 per ton. Price. information from 

Maryland Slag to take slag from that fur- granulated slag was withheld to avoid 

nace’s four overflow pits. The air-cooled slag disclosing company proprietary informa- 

was crushed into various sizes for use for tion. oe | : 

road base material and as a substitute for Stone.—Stone production is surveyed by 

- natural aggregate. For some applications, the U.S. Bureau of Mines for odd-numbered 

the advantage of crushed slag over natural years only; therefore, this chapter contains 

aggregate was lower density—80 pounds per only estimates for 1984. Data for even- 

- eubic foot in comparison to 140 pounds per numbered years are based on annual com- 

cubic foot. The expanded slag was crushed pany estimates made before yearend... | 

and sold as lightweight concrete aggregate Crushed.—A total of 22.1 million short 

for use in manufacturing building blocks. tons of crushed stone valued at $94 million, | 

Processing for air-cooled iron slag began f.o.b. plant, was estimated to have been 

with the dumping of the molten material by produced in 1984, an increase of 15% and 

ladle cars into one of three 1/2-mile-long 17%, respectively, over 1983 production. | 

slag pits. Each ladle car held two 20-ton |§ The Arundel Corp., using low-interest . 

ladles. The pit was filled in thin successive rate industrial development bonds, began 

layers to allow for cooling. The solidified improving crushed stone quarrying oper- 

slag was processed after about a 6-week ations at its Greenspring Quarry in Balti- 

cooling period. Expanded iron slag was more. The 15-year plan for the 360-acre site 

processed similarly except that water was included sequential land use for residential 

sprayed into the hot slag creating steam, development and an office park. Also, Rock- 

which fractured the slag. The fractured ville Crushed Stone Inc. proposed to open a 

material was then excavated from the pit stone quarry and processing plant on 500 of | 

with bulldozers and dumped into a crusher. its 1,800 acres of land in the community of 

Free iron was separated from the slag inthe Boyd in Montgomery County. 

pit using bulldozers and a 50-ton crane with Genstar Stone Products Co., the State’s 

a 50-inch circular magnet. Additional iron largest producer of crushed stone and 1 of 

was removed from the crushed slag during the top 10 producers, mined white calcite by 

processing using belt magnets. The reclaim- surface and underground methods from a 

ed iron was sold as scrap to Bethlehem high-purity layered marble member within 

Steel. | its crushed stone quarry in Texas, 12 miles 

In 1984, C. J. Langenfelder & Sons Inc. north of the Inner Harbor. Fillers, includ- 

started operations under a contract with ing ultrafines, were produced at the on-site 

Bethlehem Steel to process steel slag from plant and marketed throughout the Eastern 

the basic oxygen and open-hearth furnaces. United States and Canada for use in paint, 

Maryland Slag acted as sales agent for the plastics, paper, caulks and sealants, and 

company and subleased part of the stockpile adhesives. 

area to it. Dimension.—A total of 221,000 cubic feet
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of dimension stone, valued at $864,000, f.o.b. Corp. resumed operations at its Halethorpe 

plant, was estimated to have been produced _heavy-press extrusion plant following ratifi- 
in 1984. The 65,000-cubic-foot increase in cation of a 5-year labor agreement. The 
quantity and the $182,000. increase in value plant had been closed since October 1983 

| represented 42% and 27% gains, respective- after the local union of the United Steel- 
ly, over 1983 levels. a __ workers of America rejected the company’s _ 

Production included granite gneiss, offer-of reduced wage and benefit conces- 

3 ’ ? 7 > extru uminum materials to the aero- 
flagging, and a small amount of veneer. - . 1 tee. feat 

, wre ar Be . : pace, aircraft, and transportation indus- 
Titanium Dioxide (P igments) -—The pig- tries. The new labor agreement allowed the 

ment plant of SCM in Baltimore produced reopened plant to more effectively meet titanium dioxide pigments for use in lac- wees a gee 
ar . . tition in those markets. quers, paint, paper, plastics, and varnishes. C°™P© 7 oe . . 

Annual plant capacity was 66,000 short tons Copp er.—Operations remained curtailed | 
by the sulfate process and 46,000 tons by the t Kennecott’s refinery near Baltimore. The 

| chloride process. - plant had been shutdown since mid-1983. 

| Total domestic production and consump- Prior to its shutdown, the refinery had been 
tion reached new record high levels in 1984 Processing primary toll material and had 
because of continued economic expansion been on a reduced work schedule since 
and increased demand from the homebuild- January 1983. The refinery, using the 

ing industry. There was a 5% increase in electrolytic process and mostly primary 
| production and a 3% increase in consump-_ feed, had produced cathode and rod. It had | 

tion over 1983 levels. Imports rose by 11%. an available annual capacity of 200,000 | 
Notable changes were increases in con- metric tons. a . 
sumption for paints and plastics and a For the domestic industry, 1984 was a 

— sharp decrease in consumption in paper. paradoxical year. Prices fell sharply to the 
ti Ve mculite Aiea aren Construc lowest level since the 1940’s. in real terms. 
10n rroaucts Viv. OF W. th. Grace - ab While production was stable, shipments 
Muirkirk in Prince Georges County exfoli- increased and inventories declined. The 

ated South Varolina-mined i ermicuite. average producers price for cathode of 66.85 
Ost OF the production was in insula cents per pound was the lowest average for 

ing fill and Monokote fireproofing. Sales the past 5 t deliveries t t 
value increased 14% from that of 1988. =“ repo ted by the American Bureau of 

| METALS | Metal Statistics were almost 12% higher 
than in 1983 and came close to matching 

Aluminum.—Alumax Inc., the fourth the deliveries reported in 1979, the indus- 
largest domestic aluminum producer, op- try’s previous record year. Also, compared 
erated _one of its three U.S. smelters in with that of 1979, U.S. mine, smelter, and 

Frederick. The company’s Eastalco reduc- refinery production were sharply reduced, 
Con ek near Buckeystown in Mrederick while similar data for the rest of the world 

un as an annual ra capacity of indicated greater output. 
: 176,000 short tons, 29% of Alumax’s domes- In March. American Teleph & Tel . , , phone ele- 

tic capacity. h Co are . . grap . (AT&T) initiated the planned 
As the economic recovery that began in shutdown of its Baltimore copper cable and 

mid-1983 continued into early 1984, Alumax wire plant. citing increased use of fiber 
continued to start up potlines at its Eastalco ° tes in lie f e ‘n telecommunica- 
reduction plant, and by the end of January, He, Th sha, c tof AT&T’s Balti nica 
production was up to 100% capacity. How- w. rks © P “TD. t 18 th ‘od was 
ever, metal prices began to decline in Janu- ‘Y°TSS Over a 12 to lo-month period was 

. os expected to affect 3,500 workers. A partial ary as U.S. and world inventories increased. 
To offset this trend, the Eastalco smelter, CUtback in 1983 reduced the plant’s work 

went from operating 100% to 87% capacity, transfers to other AT&T facilities. 

where it remained for the rest of the year as Iron and Steel.—The year 1984 witnessed 
foreign sources of aluminum gained alarger a revival in the US. steel industry as raw 
share of the U.S. market and net imports steel output increased by 11% over that of 
rose to a record high. 1983. The revival was strong for the first 5 

In April, Kaiser Aluminum & Chemical months of the year, as operating rates rose
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as high as 80% of capacity in March, April, | ployees on the payroll. 
and May. Output held up well through Stainless Steel.—The Baltimore Works of 
June. However, in the second half of the Ohio-based Armco Inc. produced stainless 

year, production fell significantly and con- steel, vacuum-refined alloy steel in ingots, 
tinually from July through December, forging billets, bar, rod, and wire, and 
which registered the lowest volume of the specialty shapes. It was the company’s main : 

year. | | stainless steel plant and had the third 

Construction activity at the Sparrows largest market share in the industry. 
Point plant of Bethlehem Steel Corp. peak- Eastern Stainless Steel Co. (ESS), a divi- 

ed in September with about 500 tradespeo- sion of Eastmet Corp.,; produced stainless 

ple working on the $250 million continuous steel in coils, flat bar, plates, sheet, and | 
slab caster that was scheduled to start up in strip. The Baltimore-based company was 
the first quarter of 1986. A second slab the largest domestic producer of stainless 

caster at Burns Harbor, IN, was scheduled plate. At yearend, in light of its weak 
to go into operation in the second quarter of financial performance, Eastmet was ex- 

: 1986. Along with the caster at the compa-- Ploring, with the help of an investment 
_ ny’s Steelton, PA, plant, the four would be banking firm, options ranging from raising : 

able to cast about 60% to 65% of Bethle- capital to selling the company. Eastmet had 
hem’s semifinished steel requirements. Con- @ third quarter net loss of $7.9 million— 
tinuous casters were expected to improve more than twice the loss of the previous : 

quality, increase yield, provide significant year. The company attributed the loss to its 
energy savings, and increase productivity. Problems in producing stainless steel plate 
Continuous casting produces steel with ex- and “a softening in the market for stainless 

cellent surface and internal qualities, which Steel products and accompanying price ero- 
led to improved quality of plates, rails, rods, sion.” A defective cooling mechanism onthe 
sheets, and tinplate. The company also continuous caster was creating serious sur- 

announced plans to spend $60 million to face defects in heavy gauge plate, requiring — 
upgrade plate, steel, and tin mills and a extensive reworking to bring the steel up to 

. Galvalume sheet line at Sparrows Point. At commercial quality. Plate accounted for 
midyear, two blast furnaces were continu- bout one-half of ESS’s production with 
ing production and four open-hearth fur- most of the other one-half consisting of 

naces and two basic oxygen furnaces (BOF) Stainless steel sheet. During September, . 
were converting iron to steel. However, at ESS operated at only 60% of capacity, 
yearend, the Sparrows Point plant was compared with 85% in June. Also in Sep- 
operating with only its “L” blast furnace tember, the facility was shut down for a 

and one BOF. Sluggish steel sales prompted Week because of poor demand. | 
the shutdown of furnaces. The resulting —_~— — 
400-worker layoff left the plant with 2,400 ,, State Mineral Officer, Bureau of Mines, Pittsburgh, 
on indefinite layoff and about 11,000 em- 

| Table 5.—Principal producers | 

Commodity and company Address Type of activity County 

Aluminum: 
Eastalco Aluminum Co. . 5601 Manor Woods Rd. Reduction plant Frederick. 

(Alumax Inc.). Frederick, MD 21701 
Cement: 

port conl Cement Co. (Société d 4120 Buckeystown Pik. Quarry and Do a men . es ucke wn e . 

Gimenta Francais). Lime Kiln, Box D plant. 
Frederick, MD 21701 

Portland and masonry: 
Lehigh Portland Cement Co. Box L _~—-do ___~_ Carroll. 

(Heidelberger Zement AG)'? Union Bridge, MD 21791 
Lone Star Cement Inc.}_ _ _ _ _ Box 650 ___-do____- Washington. 

Hagerstown, MD 21740 

as clay: 
Crm Industrial Minerals Co., 9420 Pulaski Highway Pit and plant _ _ Baltimore. 

rus Mines Corp. Baltimore, MD 21220 
Common clay: 

Baltimore Brick Co ____~_-- 9801 Rocky Ridge Ra: ___do_____ Frederick. 
Rocky Ridge, 21778 

Lehigh Portland Cement Co _ — Box L Pits and plant _ Carroll and 
Union Bridge, MD 21791 Frederick. 

Victor Cushwa & Sons Inc _ _ — Clearspring Rd. & Route 68N Pits. _ Washington. 

Williamsport, MD 21795 

See footnotes at end of table.
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_ Table 5.—Principal producers —Continued 

Commodity and company Address . _ Type of activity County — 

Copper: | 
Kennecott Refining Corp.? _____ Kenbo Rd. Refinery._.._. | Anne Arundel. 

’ Curtis Bay, MD 21226 mo, - 
Gypsum: . 

' Byproduct: 
SCM Corp., SCM Pigments 3901 Glidden Rd. Plant_______ Baltimore. 
Div. -_ Baltimore, MD 21226 . 

Calcined: — oe 
National Gypsum Co.,Gold .  —-. 2301 South Newkirk St. . do Do. . 

Bond Building Products. Baltimore, MD 21224 _ . . 
_ United States Gypsum Co _ __ 500 Quarantine Rd. ido. Do. 

ae Box 3472 . oo . . os 
Baltimore, MD 21226 - 

Iron and steel: . 
~ Armco Inc., Stainless Steel Div. _ _ 3501 East Biddle St. . Mill _______ Do. 

a. Box 1697 . , 
. Baltimore, MD 21203 . 

-: Bethlehem Steel Corp _______ Sparrows Point, MD 21219__ __ _ Mill (integrated) . Do. 
Eastern Stainless Steel Co., a divi- 7 00 Rolling Mill Rd. Mill _______ Do. 

sion of Eastmet Corp. Dundalk, 21222 
~. Box 1975_ a Be 

. Baltimore, MD 21203 a . 
. Lime: . ; 

“S. W. Barrick & Sons Inc.4__ ____ Woodsboro, MD 21798 _______ Quarry and ' Frederick. 
- oo _ plant. 

Peat: Se a 
Garrett County Processing & 2 RFD 1 Bog_.______~— Garrett. 

Packaging Corp. Accident, MD 21520 
. Sand and gravel: o CO 

Construction: a . 
Charles County Sand & Gravel Waldorf Industrial Center Pits and plants _ Anne Arundel, 

Co. Inc. Box 548 - Charles, St. 
3 Waldorf, MD 20601 Marys. 

_ Genstar Stone Products Co.*__ Executive Plaza 4 — ___-do_____ Baltimore. 
a . 11350 McCormick Rd. . 

- Hunt Valley, MD 21031 . 
Silver Hill Sand Gravel & Con- 4714 St. Barnabus Rd. SE. ___-do_____ Prince Georges. 

creteCo. — gemple Hills, MD 20748 oo 
-. '- York Building Products Co. 910 Old Philadelphia Rd. _~_—-do..____ Cecil. . 

Inc. Aberdeen, MD 20820 ae - 
_ Industrial: 

. Harford Sands Inc.5___ _ _ __ Box 25 _~__-do_____ Harford. 
40 Fort Hoyle Rd. 
Joppa, MD 21085 . 

Slag: “ 
Iron: 

Atlantic Cement Co. Inc _ _ _ _ Box 6687 Plant. _____ Do. 
Sparrows Point, MD 21219 

Maryland Slag Co. Sparrows Point, MD 21219___ __ ~__-do_____ Do. 
e Arundel Corp.) a 

- Steel: SS 
C.J. Langenfelder & Sons Inc _ 8427 Pulaski Highway _~——_do_____ Do. . 

Baltimore, MD 21221 
Stone: 

Crushed: . 
The Arundel Corp________ 110 West Rd. _ Quarries and Baltimore, 

Baltimore, MD 21204 plants. Frederick, 
Harford. 

Genstar Stone Products Co __ Executive Plaza 4 ____do_____ Baltimore, 
11350 McCormick Rd. Carroll, 
Hunt Valley, MD 21031 Frederick, 

Rockville Crushed Stone In Box 407 Qu d Monteone e ne Inc_ _ xX arry an ontgomery. 
13900 Piney Meetinghouse Rd. plant. 
Rockville, MD 20850 

Dimension: 
Butler Artcraft Stone Corp __ 1611 St. Paul St. ~__-do____ Baltimore. 

Hampstead, MD 21074 
Piccirilli Quarries ________ 795 iottsville Rd. _~__-do_____ Howard. 

Marriottsville, MD 21164 
Stoneyhurst Quarries______ Box 34463 ___-do_____ Montgomery. 

8101 River Rd. 
Bethesda, MD 20817 . 

Titanium dioxide (pigments): 
SCM Corp., SCM Pigments Div___ 3901 Glidden Rd. Chemical plant_ Baltimore. 

Baltimore, MD 21226 
Vermiculite (exfoliated): 

W. R. Grace & Co., Construction 12340 Conway Rd. Plant. ____ Prince Georges. 
Products Div. Beltsville, 20705 

—_ 

1A1so crushed stone. 
2Also common clay and shale. 
SShut down since mid-1983. 
*Also calcite. 
5Also construction sand and gravel.
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This chapter has been prepared under a Memorandum of Understanding between the 
.. Bureau of Mines, U.S. Department of the Interior, and the Massachusetts Department of 

- Environmental Quality, Office of the State Geologist, for collecting information on all 

nonfuel minerals. — | : : 

; : By L. J. Prosser, Jr.,1 and Joseph A. Sinnott? © . 

The value of nonfuel mineral production construction industry, resulted in a 24% | 

in Massachusetts surpassed the $100 mil- increase in the combined output of the 

lion level in 1984 for the first time in the State’s four principal construction mineral os 

: State’s history. Demand, primarily fromthe commodities. / / Oo 

| Table 1.—Nonfuel mineral production in Massachusetts! | 

: 1983 | 1984 
| Mineral value. = as aadlue 

Quantity (thousands) Quantity (thousands) 

Clays _____________________ thousand short tons__ 237 $1,298 240 $1,212 
Lime__________________________--_---do____ 156 - 10,671 171 12,426 

. Sand and gravel (construction) ___ _______-__~---do___~ ©10,400 ©36,200 . 14,168 42,139 
tone: ; 

‘Crushed_________-__------~----~-----do__-~_ 7,740 36,002 &8,400: ©39,000 
Dimension ______________~~_____~--~--do____ 51 . 10,488  &5T7 ©11,657 

Combined value of gem stones, peat, and sand and gravel 
(industrial) ____________.________---------- XX 1,016 XX 898 | 

Total _§__________________------------- XX 95,675 XX 107,332 
rer 

Estimated. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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| Table 2.—Value of nonfuel mineral production in Massachusetts, by county 
| a (Thousands) © 

a Minerals produced in 1983 . County 1982 1983 in order of value. 

Barnstable. _ $$ __§_-$_2______ __ $1,655 — . 
Berkshire _________..~________ 10,624 WwW Lime, stone (crushed), stone 

- . . __ (dimension). 
Bristol _____.--._----_-----_ . 2,662. W Stone (crushed). 
Dukes ______~_~-____________- 27 4 (a . 
Essex ee 1,115 $4,342 Stone (crushed). 
Franklin. ~~. -§ ~5 -- /§_-_ WwW W Do. 
Hampden ___- ~~ 5 - 2,378 . W Do. 
Hampshire _______§ 2 -________ 552 WwW Do. 

Middlesex ~------ eee Ww 16,367 Stone (dimension), stone (crushed), 
: oe a : . ~. gand and gravel (industrial). 

Norfolk_____..--_-.. ~~ _ |. . Ww -W_ ___ Stone (crushed), clays. a 
Plymouth _____~_~_~________ 2 .. WwW 1,377 Clays, sand and gravel (industrial), 

a oo me - stone (dimension). 
- Suffolk ~~~ 3) | WwW Stone (crushed). . - oe 

Worcester _______ 9 WwW WwW Stone (crushed), peat. 
. . Undistributed* _________________ 27,6382 . — 37,389 

Sand and gravel (construction)_ ____ __ XX ©36,200 
Stone: . boy 

Crushed ____~______._______ ©33,500 XX 
Dimension _—_~______.~_-____  F&11,399 XX . . 

. ; - Total _-.__________i___ T 591 543 ~ 95,675 
ee 

“Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”’ 
XX Not applicable. _ ' - . . 
‘No production of nonfuel mineral commodities was reported for counties not listed. 

- - Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).”’ : 
“Crushed and dimension stone was produced; data not available by county. Total State values are shown separately 
under “Stone.” 

OO “Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
_ 5Data do not add to total shown because of independent rounding. . 

: : Table 3.—Indicators of Massachusetts business activity 
Se 

. . 1982" 1983 1984P . ———_———$ 

Employment and labor force, annual average: . 
Population. ____ ___§_-_____._._______.______ thousands__ 5,750 5,763 5,798 
Total civilian labor force _...§-§ ». ~~ 5 5 ee do 3,000 2,978 3,051 | 
Unemployment—_______- dol 237 205 145 

Employment (nonagricultural): 
Mining total ________________ dol 1.1 ~ 1.0 1.1 
Manufacturing total _._-_. ~». > 5 5 5 ee eed 640.1 632.9 675.9 

Primary metal industries ____________________do____ 15.4 15.0 16.3 
- Stone, clay, and glass products ______________. _do____ 11.8 11.3 11.9 

Chemicals and allied products__________________do____ 17.2 16.8 17.6 
Petroleum and coal products!___§_§_§ >» _________do____ — 16 1.4 NA 

Construction_ ~____.~_______ ~~ dow 78.4 82.6 96.1 
Transportation and public utilities _._______________do____ 120.1 118.2 122.9 
Wholesale and retail trade _._-_-_§_§_$_§_§______-______do____ 577.0 610.3 657.9 
Finance, insurance, real estate___§_________________do____ 168.7 171.8 177.4 
Services____-___~~_-___ dow 682.0 704.3 750.7 
Government and government enterprises _____________do____ 370.7 371.4 369.7 

Total _-____________ ~~ _do____ 22,638.0 2,692.5 2,851.7 
Personal income: 

Total __-_________o ee ______ millions__ $70,626 $76,746 $85,709 
Per capita _____________ ~~ $12,283 $13,318 $14,784 

Hours and earnings: 
Total average weekly hours, production workers__________-______ 39.2 39.9 40.1 
Total average hourly earnings, production workers _______________ $7.58 $8.01 $8.50 

Earnings by industry: - 
Farm income _______________________________ millions. _ $149 $148 $172 
Nonfarm_________.~_______ dol $50,289 $55,495 $62,556 

Mining total - —__--------~------------------d0__-- $26 $27 $32 
Manufacturing total _.._______________________ do .___ $14,433 $15,415 $17,598 

Primary metal industries ____________________do____ $383 $340 $384 
Stone, clay, and glass products —oee do _ $277 $287 $329 
Chemicals and allied products__________________do____ $488 $483 $567 
Petroleum and coal products __________________do____ $60 $57 $65 

Construction. __-§ $2 = = do $2,037 $2,326 $2,817 
Transportation and public utilities __-_______________do.___ $3,234 $3,498 $3,688 

Wholesale and retail trade __-____________________do.___ $7,806 $8,814 $10,218 
Finance, insurance, real estate____________________do__.__ $3,438 $3,947 $4,455 
Services____________ ~~ dol $12,320 $13,940 $15,709 
Government and government enterprises _____________do____ $6,818 $7,305 $7,796 

See footnotes at end of table.
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Table 3.—Indicators of Massachusetts business activity —Continued 
a 

| | | —-1982F 1983 1984° 
eee 

Construction activity: oo, 
Number of private and public residential units authorized _ _________ 15,469 23,007 27,450 
Value of nonresidential construction _____~§__________~_~ millions. _ $997.0 $1,106.2 $1,627.8 
Value of State road contract awards ___________________do____ $307.0 $125.0 $228.6 
Shipments of portland and masonry cement to and within the State 

thousand short tons_ _ 1,023 1,111 1,836 
Nonfuel mineral production value: _ ot 

- Total crude mineral value ______________________~_ millions__ $91.5 $95.7 $107.3 
. Value per capita ______._.___----____----___--~------- $16 $17 $19 

Preliminary. "Revised. NA Not available. | 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
*Data do not add to total shown because of independent rounding. 

_ Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
US. Bureau of Mines. . | . 
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Figure 1.—Principal mineral producing localities in Massachusetts. 

Trends and Developments.—Output from average output totals of the past 5 years. 
the State’s mineral producers in 1984 was Housing starts, one indicator of improved 
indicative of the demand for industrial min- economic conditions, increased significant- 
erals during an economic upswing. Clays, ly. The relationship between mineral pro- . 
lime, construction sand and gravel, and duction and construction activity is exem- 

crushed stone production increased com- plified in the following table. 
pared with 1983 totals and surpassed the
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| Table 4.—Massachusetts: Mineral production and construction activity 

| | Clays Lime “@onstruction) (erushed)’ Housing 
Year short tons) short tons) -<¢housand (thousand starts" 

1980 - ee 210 180 13,925 «7,816 ~~ —~—«20,609 
1981-9 ee 259 170 ©12,500 7,997 19,627 
1982 _.______ ee ----- 210 135 12,008 £6,900 20,080. 
1983 _________-_____---------- 287 156 - £10,400 7,740 22,788 
1984 __________--__-__----_--- 240 171 14,168 ©8400 28,860 

Estimated. — BS — 

1Federal Reserve Bank of Boston. New England Economic Indicators, 1984 Index. Dec. 1984, p. B8. 

Legislation and Government Pro- the Monterey and Pittsfield East Quadran- 
grams.—The Massachusetts Office of the gles in Berkshire County. — | 
State Geologist, Department of Environ- . Research continued at the Massachusetts 

mental Quality, continued as the primary Institute of Technology in Cambridge with 
source of information on the mineral re- reauthorization of the Mining and Mineral 

| sources and geology of the State. Among the Resources and Research Institute program | 
cooperative projects with the Office of the for5years.. . mo Fa 
State Geologist was a U.S. Geological Sur- During the year, the U.S. Bureau _ of 
vey (USGS) evaluation of the environmen- Mines signed a research contract with 
tal effects of deep-water drilling that includ- Foster-Miller Inc. of Waltham to develop 
ed monitoring operations of Georges Bank better techniques for control of respirable . 
off the Massachusetts coast. The study iden- quartz dust in underground coal mines. The 
tified barite, a major element in drilling 4-year contract is aimed at finding methods | 
mud, as the only trace metal contaminant of lowering exposure to dust generated by 
stemming from offshore drilling..Explora- two types of continuous mining equipment. 
tion of Georges Bank ceased in 1982 when Another Bureau project involved develop-- 
attempts to discover oil and gas proved ment of a general beneficiation flowsheet 
unsuccessful. . for recovery of silicon carbide from granite 

Compilation of a surficial geology map of waste sludge. Samples from a Massachu- 
the State by the USGS, which began in setts dimension granite operation produced 
1940, continued in 1984; completion of the. concentrates containing 97.7% silicon car-. 
map was expected by 1986. Published dur- bide using a creosote-cresylic acid flotation 

- ing the year were bedrock geologic maps of scheme. | _ 

REVIEW BY NONFUEL MINERAL COMMODITIES | 

_ NONMETALS Grafton, processed emery purchased from 
| ; the DeLucca Mine near Peekskill, NY, and 
Abrasives.—Norton Co., Worcester, was fused aluminum oxide from a company- 

one of five US. companies that manufac- owned plant in Ontario, Canada. 
tured nonmetallic crude artificial abrasives General Abrasives Div. of Dresser Indus- 

in 1984. In Northboro, Norton began con- tries Inc. continued operations at two plants 
struction of a 100,000-square-foot, $10 mil- ' in Massachusetts. Natural abrasive corun- 
lion research and development facility for dum, fused aluminum oxide, and silicon 

its ceramics division. The facility is schedul- carbide powders were processed at the 
ed for completion in early 1985 with eventu- Westfield plant. High-quality Turkish em- 
al employment of 130. Manufacture of pilot- ery was processed at the Chester plant. 
line quantities of aluminum oxide powder  Clays.—In 1984, two companies mined 

designed for magnetic media applications common clay for brick manufacture in 

continued at the Northboro site. Plymouth County, and a third mined an- 
Washington Mills Abrasive Co., North thracite-bearing shales in Norfolk Coun-
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_ ty for manufacture of lightweight aggre- County, in north-central Massachusetts, 
gate. The State again accounted for about was the State’s sole peat producer. Reed- 
three-fifths of the New England region’s sedge peat was mined and sold mostly for 
clay and shale production. agricultural applications. _ Lo 

Graphite (Manufactured).—The Stack- Perlite (Expanded).—Whittemore _Prod- | 
pole Corp.:and Avco Corp., which were ucts Inc. expanded perlite at the company’s | 
acquired by Textron Corp. in 1984, produced facility in Andover, Essex County. Shipped 
high-modulus graphite fibers in Middlesex by rail from New Mexico, the perlite was 
County. Domestic output of high-modulus used in insulation materials and for horti- 
fiber in the past decade increased from 48 to cultural applications. In 1984, the firm sold 
1,174 short tons. Massachusetts accounted 2,300 short tons of expanded perlite valued : 

for over 15% of the 1984 U.S. production of at $779,000. oS 
this fiber, which was sold primarily to the Sand and Gravel.—Construction sand | 
aerospace industry. and gravel production is surveyed by the 
Gypsum (Calcined).—United States Gyp- U.S. Bureau of Mines for even-numbered 

_ sum Co. near Boston imported gypsum from years only; therefore, this chapter contains 
company-owned mines in Canada. The only estimates for 1983. Data for odd- 
crude gypsum was crushed and calcined for numbered years are based on annual com- 
use in wallboard manufacture, and the pany estimates made before yearend. | 
finished board was shipped throughout New Production increased after 3 consecutive 
England for use in construction. | years of decline, reflecting improved condi- 
Lime.—The State’s lime industry consist- tions in the construction industry. The 14.2 

ed of two companies operating in Berkshire million short tons produced in 1984 was | 
County in western Massachusetts. These significantly higher than the 10.4 million : 
were the only two lime manufacturing oper- tons produced in 1983. However, 1984 out- 
ations in New England since the closing of put was still well below the 18-million-ton 
Pfizer Inc.’s lime plant in Connecticut early average level of production recorded in the : 
in 1984. early 1970's. Construction aggregate 

About 90% of the output in 1984 was shipped from other New England States, 
quicklime, and 10% was hydrated lime. The particularly New Hampshire, has increased 
lime was used by the agricultural, chemical, in the past few years, supplementing Mas- | : 
and construction industries. sachusetts’ production. oo 

Peat.—Sterling Peat Co., Worcester | 

Table 5.—Massachusetts: Construction sand and gravel sold or used in 1984, 
| by major use category _ 

tity Value Value 

Use | hovsand -— gands) «Per ton 

Conerete aggregate — ~——--—~----~~---------------------- 3,401 $13,705 $4.08 
Plaster and gunite sands _________~_~._-____~__ WwW Ww 4.96 
Concrete products ________.__.---~-~--~--~~___ Le 133 566 4.25 
Asphaltic concrete ____.__________-~_~~__-- ~~~ ee 739 2,558 3.46 
Road base and coverings!_ ___._-§__________________________ 1,769 4,205 2.38 
Fill -- eee 1,748 3,359 1.92 
Snow and ice control. ____________.-_______ ~~ 434 1,134 2.61 
Railroad ballast _..__..--_-.----_______________ Le WwW W 5.68 
Other? __________ ee 5,944 16,611 2.79 

Total or average ______________~-~-~~----~--~- +--+ 14,168 342,139 2.97 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Includes road and other stabilization (cement). 
Includes roofing granules, other unspecified uses, and uses indicated by symbol W. 
5Data do not add to total shown because of independent rounding. 

During the year, R. M. Packer Co. Inc. land, and Long Island for use in construc- 
began construction of a $250,000 roll-on-roll- tion projects. The facility, which was term- 
off bulk water transport ramp in New ed one of the largest and most capable in 
Bedford for shipping sand and gravel, stone, New England by the New Bedford Harbor 
and other building materials. When com- Development Commission, was an indica- 
pleted, trucks hauling 30-ton loads will tion of the continuing demand for mineral 
unload aggregate into 300- to 1,000-ton- aggregate by the island communities along 
capacity barges for shipment to Martha’s Massachusetts’ southern coast. 
Vineyard, Nantucket, Cuttyhunk, Block Is- Stone.—Stone production is surveyed by
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the U.S. Bureau of Mines for odd-numbered ranked seventh among the 32 States pro- 
years only; therefore, this chapter contains ducing dimension stone. Dimension granite 
only estimates for 1984: Data for even- was mined in Berkshire, Middlesex, and 
numbered years are based on annual com- Plymouth Counties and sold primarily for . 

- pany estimates made before yearend. ~ curbing. | | | : 
Crushed.—Output in 1984 of 8.4 million Vermiculite (Exfoliated).—W. R. Grace 

short tons was the third highest total ree & Co. exfoliated vermiculite at its 
ported in the State’s history. As mentioned Easthampton plant in Hampshire County. 
previously for other commodities used in Output remained about the same in 1984 
‘construction, demand from that industry compared with that of 1983. Major uses 

: provided the impetus for the increased pro-_ were for insulation and fireproofing. 
duction. Traditionally, about three-fourths ———H——— 

| of the output is traprock; granite and lime- pasate Mineral Officer, Bureau of Mines, Pittsburgh, : 

stone are also mined. . . . os 2State geologist, Massachusetts Department of Environ- 
Dimension:—Nationally, Massachusetts mental Quality, Boston, MA. 

" : Table 6.—Principal producers 
ee 
Commodity andcompany -_. Address... - Type of activity County 

Clays: a . 
K-F Brick Co. Inc _--~ ____+_ - River St. ~ Pit. ~~ Plymouth. 

. . re Middleboro, MA 02346 
| Plainville Corp., Masslite Div.1 _ © Box 327 Pit__..._.___ Norfolk. | 

a Bs Walpole, MA 02081 
Stiles & Hart Brick Co___—__ ~~ ‘Box 367. . Pit________ Plymouth. 

: _ Bridgewater, MA 02324 
Gypsum (calcined): =  —_ 

United States Gypsum Co_ _ — — — 101 South Wacker Dr. Plant_____~ | Suffolk. 
Chicago, IL 60606 oo 

Lime: - oo . _ 
Lee Lime Corp.2_______..__. Marble St. Plant and Berkshire.. . 

— a a Lee, MA 01238 quarry. 
‘Pfizer Inc.?__ ee 260 Columbia St. ~___do ~__2 Do. 

: | Adams, MA 01220 . 
Peat: — oS a 

Sterling Peat Co __________ Sterling Junction, MA 01565 Bog ______~_ Worcester. 
_ Perlite (expanded): . 

Whittemore Products Inc _ _ _ — Dundee Park Plant _____~_ Essex. 
. - Andover, MA 01810 

Sand and gravel: 
- Construction: 

E. L. Dauphinais Inc __.._.__ ~ 160 Worcester St., Box 488 Pits _______ Worcester. 
| oT North Grafton, MA 01536. 

Kimball Sand Co.Inc___.. Providence Rd., Box 29 ~——-do ___- Do. : 
Mendon, MA 01756 

S. M. Lorusso-& Sons Inc_ _ — 331 West St. __.do ____ Norfolk. - 
| : : Walpole, MA 02081 

| Rosenfeld Washed Sand & Drawer E Pits _______ Worcester. 
- Stone Co. — , Milford, MA 01757 
San-Vel Concrete Corp — — - — Ayer Rd. Pit_______- Middlesex. 

Littleton, MA 01460 
Industrial: 

Holliston Sand Co. Inc _ — ~~ 303 Lowland St., Box 97 Pit._______ Do. 
Holliston, MA 01746 

Whitehead Bros. Co_ — _ — _ — Box 259 Pit________ Plymouth. 
Leesburg, NJ 08327 

Stone: 
Crushed: 

John S. Lane & Son Inc ~~~ 730 East Mountain Rd. Quarries __—_ Berkshire, Hampden, 
Westfield, MA 01085 Hampshire. 

S. M. Lorusso & Sons Inc_ _ — 331 West St. ___-do ~___ Middlesex, Norfolk, 
Walpole, MA 02081 Suffolk. 

Simeone Corp _____--~-- 1185 Turnpike St. ___-do ____ Bristol and Norfolk. 
Stoughton, MA 02072 

Tilcon Inc_______-__-~-- Box 114 Quarry _____ Bristol. 
Acushnet, MA 02743 

Trimount Bituminous 1935 Revere Beach Parkway Quarries __—_ Essex. 
Products Co. Everett, MA 02149 “ 

Dimension: 
H. E. Fletcher Co ______~_ West Chelmsford, MA 01863 _ Quarry ——__- Middlesex. 
Williams Stone Co. Inc _ — _ — Box 278 ~-—-do _-_- Berkshire. 

East Otis, MA 01029 . 
Vermiculite (exfoliated): 

W.R. Grace & Co____§_____-_ 62 Whittemore Ave. -— Plant ______ Hampshire. 
- Cambridge, MA 02140 

1 Also sand and gravel. 
2 Also stone.
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The Mi 1 Indust f 
| Michi 

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

| minerals. | 

By James J. Hill’ and Wanda J. West? | 

Nonfuel mineral production in Michigan and magnesium compounds and in ship- 
was valued at $1.4 billion in 1984, an in- ments of crude iron oxide pigments. The 

crease of 19% over the $1.2 billion reported State ranked second in production of bro- 
in 1983. This was the second consecutive mine, iodine, iron ore, peat, and industrial 

year that the value of the State’s mineral sand; third in production of crude gypsum 
output increased, as Michigan’s economy and construction sand and gravel; and 
continued to recover from the recessionary fourth in shipments of portland cement and | 
years of 1981-82. The State ranked sixth pig iron. In order of value, the State’s 
nationally in value of nonfuel mineral pro- leading mineral commodities were iron ore, 

duction and accounted for approximately portland cement, magnesium compounds, 
6% of the U.S. total. Michigan led the salt, crushed stone, and calcium chloride. 

Nation in production of calcium chloride Output increased for most commodities pro- 

| Table 1.—Nonfuel mineral production in Michigan! | 

| 1983 1984 : 

Mineral Value Value 
. Quantity (thou- Quantity (thou- 

sands) sands) 

Clays________________________ thousand short tons__ 1,199 $5,693 1,321 $5,052 
Gem stones _________~_~_ ~~ NA 15 NA 15 
Gypsum _____________________- thousand short tons__ 1,097 8,104 1,534 10,304 
Iron ore (usable) __________ thousand long tons, gross weight_ _ 10,713 W 13,263 WwW 

. Lime____ ee _____ thousand short tons_ _ 503 23,142 622 30,092 
Peat _____________ dol _ 215 4,286 227 4,341 
Salt _._________ Le _do____ 1,355 93,306 1,491 93,860 
Sand and gravel: 

Construction ___________________________do____ ©23,000 52,300 36,071 76,540 
Industrial____~§ ~§ ~§ ~§ -» ee doe 3,545 27,517 3,400 33,060 

Stone: 
Crushed ______. -______ edo 24,763 82,152 28,100 92,000 
Dimension ____________~_~_~____ do _ 4 112 &4 €199 

Combined value of bromine, calcium chloride, cement, iodine, iron 
oxide pigments (crude), magnesium compounds, and values indi- 
cated by symbol W _____________________ XX 7882,239 XX 1,063,214 

Tota] _--_-____-~__-__-_-~ Le XX 11,178,926 XX 1,408,607 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Michigan, by county’ 

(Thousands) 

. Minerals produced in 1983 
County 1982 1983 in order of value 

- Aleona____§_§______~___ $83- (?) , 
Alger-__-___________-_ 17 (?) 
Allegan ______~-_-_-~-- W WwW Stone (crushed). 
Alpena. __. .-___------ WwW W ~~ Cement, stone (crushed), clays. 
Antrim __..______~--- Ww W Clays. . 
Arenac____ ~~~ 26 $293 Stone (crushed). 
Baraga_____.__.--_--~~- 297 WwW Do. 
Barry ________.--_--~- 485 WwW Do. 
Bay______-.-__~---~~- 9,495 Ww Cement, lime, stone (crushed). 
Benzie__-____-_________ 80 (?) - . 
Berrien __._____.--_-—~ Ww W — Sand (industrial). 

. Branch _____________- 53838. 5 Stone(crushed). | 
Calhoun _____.-------~- 511 W Do. . 
Cass _____________--- 378 W Do. 
Charlevoix _..~_-_-=_____ 29,716 WwW Cement, stone (crushed). 
Cheboygan ______._____ 29 W__- Stone (crushed), peat. 
Chippewa___________-~- 322 WwW Stone (crushed). 
Clare___._______-____ 320 (?) 
Clinton _...-____-__-~- Ww . W Clays. . 
Delta... -_______-_-- 498 32 Stone (crushed). 
Dickinson__ _______~_~-~_—-~ WwW WwW Iron ore, stone (crushed). 
Eaton _~_-______ ~_--__-~ W WwW Peat, stone (dimension). 
Emmet _______---_---~ Ww (?) . 
Genesee ____ ________-~ Ww (?) . 
Gladwin______________ 4 (?) 
Gogebic ___________--- 82 (?) 
Grand Traverse ________~_ . 53 (?) 
Gratiot _._______----- 304 (?) 

| Hillsdale _________~__-_ 874, (?) 
Houghton____~______~-- W 27 Stone (crushed). 
Huron _____-___~~_____ WwW - W Stone (crushed), lime. 
Ingham _____ ~~ ~--___- 7 WwW _ WwW Peat. 
Ionia __. ~~~ -______ wal (?) 
Tosco __._ ~ --.-______- WW. WwW Gypsum. 
Iron _~__-_______~-. ~~ . 174 A) | . . 
Isabella _.______.----~~ 985 (?) : 
Jackson __-_ - _-§__ ~~ __ . 272 W_ _ Stone (dimension), stone (crushed). 
Kalamazoo __  - /§ 1,827 . W. Stone (crushed). 
Kalkaska ____________~_ 7 (7) 
Kent _______________- Ww Ww Peat, gypsum. 
Keweenaw ____________ 44 (?) 

Lake _____________u-- Ww (?) 
Lapeer________._~_____ WwW WwW Peat, calcium chloride. 
Leelanau ____________~_ WwW (7) 
Lenawee___________-—~_ Ww (?) oe 
Livingston ___________- 2,804 (?) 
Luce ___________-_-_- 60 : (7) . 
Mackinac_______.~__ ~~ 183 WwW Stone (crushed). 
Macomb______ ~~~ 4,596 Ww Sand (industrial). 
Manistee ______..§______ 101,431 111,961 Magnesium compounds, salt, bromine. - 
Marquette ____________ Ww WwW Iron ore, stone (crushed), iron oxide pigments. 
Mason ____§_§___-~_--- ~~ WwW WwW Calcium chloride, magnesium compounds, 

bromine, lime, sand (industrial). 
Mecosta ___._______-_--~ Ww WwW Peat. 
Menominee _ _~ ________~- 268 (?) 
Midland____~§_-________~_ Ww WwW Calcium chloride, magnesium compounds, 

bromine, iodine. 
Missaukee ____________ 51 (7) 
Monroe __________~___~ Ww W Cement, stone (crushed), clays, peat. 
Montcalm____________~- 142 (?) 
Muskegon. __________-~- Ww WwW Sand (industrial), salt. 
Newaygo ____________- WwW (?) 
Oakland____________._ Ww 173 Peat. 
Oceana ____________.- Ww WwW Sand (industrial). 
Ogemaw______________ 853 (?) 
Ontonagon ___________- WwW (?) 
Osceola __. ~~ _____ WwW (?) 

Otsego _______________ 80 (?) 
Ottawa ______________ WwW Ww Sand (industrial). 
Presque Isle.__§_._______— 617 Ww Stone (crushed), stone (dimension). 
Roscommon____________ 12 (?) 
Saginaw______________ WwW Ww Sand (industrial), lime. 
St. Clair_____________~_ Ww Ww Salt. 
St. Joseph___§__________ Ww Ww Peat. 
Sanilac _._-___________ Ww Ww Peat, lime. 
Schoolcraft ___._.____-- (3) Ww Stone (crushed), stone (dimension). 
Shiawassee ____________ 1,875 W séPeat, clays. 

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in Michigan, by county! —Continued 
(Thousands) 

a Minerals produced in 1983 
County 1982 1983 in order of value — eee a eee 

Tuscola _______________ WwW WwW Sand (industrial), lime. 
Van Buren ____________ $447 oo) 
Washtenaw____________ 2,175 (?) 
Wayne_______________- 53,774 $55,485 Lime, cement, stone (crushed), salt, sand 

(industrial). 
Wexford. _-§___________ W 2,182 Sand (industrial). 

'  Undistributed*__________ ™751,119 956,470 . 
Sand and gravel (construction) XX €52,300 
Stone: . 

Crushed ____________ “67,100 XX . 
Dimension __________ regs XX 

Total ___________ Ti ,035,169 51,178,926 
eee 

*Estimated. "Revised. |W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. 
1Crawford, Montmorency, and Oscoda Counties are not listed because no nonfuel mineral production was reported. 
2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).”’ 
3Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 

separately under “‘Stone.”’ 
Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
*Data do not add to total shown because of independent rounding. 

Table 3.—Indicators of Michigan business activity 
eee . 

1982" 1983 1984? eee 

Employment and labor force, annual average: 
Population ________________________. ____ thousands. _ 9,116 9,050 9,075 
Total civilian labor force___§_~§_-_-§_§__~__>_~ = do. 4,278 4,287 4,359 
Unemployment ______________~_____ ~~ dol __ 661 608 488 . 

Employment (nonagricultural): 
Mining total’____________________ do 10.4 9.0 9.4 

Metal mining? ________________________ dol 3.0 2.8 NA 
Nonmetallic minerals except fuels?__________________do____ 2.7 2.5 NA 
Oil and gas extraction? _-§__§________________ dol 4.6 4.1 NA 

Manufacturing total. _____________________ dol 876.9 880.5 945.8 
Primary metal industries____§_§___________________do____ 51.1 49.5 52.7 
Stone, clay, and glass products_____________________do.___ 15.1 15.7 15.9 . Chemicals and allied products ________.____________do____ 41.7 39.8 40.0 
Petroleum and coal products______________________do_.___ 3.2 3.0 2.3 

Construction _________________ do 89.5 86.5 89.2 
Transportation and public utilities_____________________do____ 143.3 139.4 138.5 
Wholesale and retail trade___§_-§_§§_§_= = do, 693.2 711.5 743.6 
Finance, insurance, real estate ________________________do____ 151.9 151.4 153.8 
Services ________________ edo 650.3 675.0 696.5 
Government and government enterprises_________________do____ 577.8 569.8 566.5 

Total _~___________ eee dol 3,193.3 3,223.1 3,343.3 Personal income: 
Total __-_________ millions _ $97,929 $104,017 $114,017 Percapita ________________ eee $10,743 $11,493 $12,607 

Hours and earnings: 
Total average weekly hours, production workers ____________________ 40.2 42.5 43.2 
Total average hourly earnings, production workers_.__________________ $11.18 $11.62 $12.18 

Earnings by industry: 
Farm income___________________________________ millions. _ $686 $685 $823 
Nonfarm _____________.__ = do $68,462 $73,225 $81,562 

Mining total __-__________________ do $320 $273 $303 
Metal mining ______________________ i _______do____ $96 $83 $93 
Nonmetallic minerals except fuels __________________do____ $62 $60 $69 
Oil and gas extraction__-§_§_-_____________________ _do.__. $162 $131 $142 

Manufacturing total. _______________________ dol, $26,450 $28,485 $33,107 
Primary metal industries_._______________________do.___ $1,748 $1,763 $1,929 
Stone, clay, and glass products_______________._____do____ $423 $454 $523 
Chemicals and allied products___________________._ _do.___ $1,274 $1,332 $1,436 
Petroleum and coal products______________________do.__. $97 $97 $100 

Construction _________________________ do $2,467 $2,549 $2,640 
Transportation and public utilities____________________ _do.__. $4,189 $4,424 $4,643 

Wholesale and retail trade... ~~~ 72777777777 $9,863 $10,410 $11,643 

See footnotes at end of table.
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: able 3.—Indicators of Michigan business activity —Continued 

. . 

a . 1982 - 1983 1984” 

Earnings by industry —Continued 

; Finance, insurance, real estate_______ __________~---~ millions__ $2,813 $3,090 - $38,315 
Services_________________ ~~ - doe $11,948 $13,166 $14,447 
Government and government enterprises _________------~-do___~_ $10,262 $10,755 $11,286 

Construction activity: " 
Number of private and public residential units authorized __—-_____-_---- - 14,276 21,638 26,474 

- Value of nonresidential construction __________-~-_~-—_—---~— millions_ _ $1,091.5 $1,193.3 $1,651.8 
Value of State road contract awards____________--_-__------do____ $186.4 $281.6 $221.5 
Shipments of portland and masonry cement to and within the State 

. thousand short tons_ _— 1,371 1,527 1,993 
Nonfuel mineral production value: 

Total crude mineral value______________________~ ~~~ - millions__ $1,035.2 $1,178.9 $1,408.6 
Value per capita.__§_§__________-___~ui--~-+-__-~------+------ $114 $130 $155 

errr Sn 

° PPreliminary. ‘Revised. NA Not available. . 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. . 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. . 
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Figure 1.—Value of construction sand and gravel and crushed stone and total value of 
nonfuel mineral production in Michigan.
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Figure 2.—Principal mineral producing localities in Michigan. 

duced in the State, with declines reported lion to bring the Ropes gold mine into | 
for iodine, magnesium compounds, industri- production. The funds were to be used for 
al sand, and dimension stone. mine development and purchase of an ore 

Trends and Developments.—Several de- processing plant. 
velopments occurred within the State’s min- Domtar Industries Inc. of Montreal, Que- 
eral industry. Two companies agreed to sell bec, Canada, refurbished the gypsum mine 
their subsidiaries during 1984. Gifford-Hill and wallboard plant near Grand Rapids 
& Co. Inc. agreed to sell Peerless Cement that it had purchased from Grand. Rapids 
Co., a wholly owned subsidiary based in Gypsum Co. in 1981. Idle since 1980, the 

Detroit, to St. Mary’s Cement Ltd., head- mine and plant resumed production in Feb- 

. quartered in Toronto, Ontario, Canada. The ruary. . 

Louisiana Land and Exploration Co. agreed PPG Industries Inc., Pittsburgh, PA, be- 
to sell its Copper Range Co. to Echo Bay gan construction of a test facility for solu- 
Mines Ltd. based in Edmonton, Alberta, tion mining potash in Grant Township, 
Canada. The sales agreement included the Mecosta County. The company had been 
White Pine Copper Co. complex in the’ exploring in the area since 1976. 
Upper Peninsula. Two companies announced plans during 

Callahan Mining Corp.’s board of direc- 1984 to end their brine operations. Morton 
tors approved the expenditure of $11.38 mil- Thiokol Inc. closed its Marysville salt plant
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in St. Clair County on December 31 after rights on 23,734.08 acres in Dickinson, 
almost 85 years of operation. The Dow Gogebic, Iron, and Marquette Counties. The 
Chemical Co. was to phase out its brine highest bid was $26 per acre for a 280-acre 
products business in Midland over a 2-year tract in Mansfield Township of Iron County 

" period. Dow Chemical began producing that reportedly had potential for diamonds. 
brine products in Midland in 1890 with the The average bid was $4.76 per acre, $1 more 
extraction of bromine. | _ per acre than the average bid in the State’s 

In the State’s steel industry, Rouge Steel first lease sale held in 1983. 
-. Co., Ford Motor Co.’s subsidiary, awarded a Six companies were reported to have 

, $130 million contract for a continuous slab active exploration programs during 1984. 
casting plant. The firm also announced that . Eighty-three test holes, totaling 15,007 feet, 

it would jointly construct and operate a_ were drilled on private and State lands. 
oe $130 million galvanizing plant with the This does not include holes drilled near the 

; | United States Steel Corp. National Steel Ropes gold mine that was under develop- 
Corp. began work on a new $70 million ment. Several of the companies were explor- 

oe galvanizing line and was to invest $20 ing for diamonds, although there were no 
“million to modernize the Ecorse mill’s steel public announcements of discoveries. 
processing and finishing operations. In another area of the Upper Peninsula, 

- Employment.—Michigan’s economy con-_ several companies applied for oil and gas 
tinued to expand. Michigan Employment leases in the Ottawa National Forest. Re- 
Security Commission statistics showed that portedly, about 129,000 acres. was applied 

: the State’s unemployment rate dropped for by July, mostly in southern Ontonagon 
| from 14.2% in 1983 to 11.2% in 1984, and County. This oil play is related to the mid- 

| the rate in the 15-county Upper Peninsula continent rift system and a similar play in 
_area dropped from 17.5% to 14.9%. Mining Wisconsin. — 
employment in the Upper Peninsula aver- In south-central Michigan, PPG In- 

| aged about 3,000 persons during 1984 com- dustries continued exploring for potash 
‘pared with approximately 2,600 persons in through its subsidiary, Willmet Corp. Re- 
1983. The entire State averaged about 9,400 _portedly, 10 holes were drilled in 1984. 
persons employed in mining during 1984. Shipping.—The 1984 commercial naviga- 
~The Michigan Department of Labor re- tion season began on March 25 with the 
ported three mineral industry strikes over | opening of the American locks at Sault Ste. 
contract renewals during 1984. Workers at Marie and ended on January 5, 1985. The 
the White Pine Copper complex in the late closing date for the locks was caused by 
Upper Peninsula went on strike on August a jammed vertical lift at a St. Lawrence 
1, 1983, and remained on strike throughout River bridge that shut down the seaway for 

1984. About 130 workers represented by the about 2 weeks and the need to clear the 
- United Steelworkers of America were em- seaway of ships before ice conditions set in. 

ployed at the mine at that time. The rest The Corps of Engineers reported that traffic 
were on a layoff status. | through the locks totaled 82.4 million short 

| Thirty-five workers represented by the tons in 1984, compared with 78.6 million 
General Teamsters Union struck Nugent tons in 1983. Mineral commodities account- 
Sand Co. Inc. of Muskegon on May 5, 1984. ed for the greatest percentage of the ton- 
The strike was not resolved by yearend. nage. A statistical summary of mineral 
Management personnel and some newly products shipped through the locks in 1983 
hired employees continued company oper- and 1984 is given in table 4. 
ations. During the 1984 shipping season, the 

Workers at Dundee Cement Co. at Dun- Lake Carriers Association reported 57.2 mil- 
dee, represented by the United Cement, lion long tons of United States and Canadi- 
Lime, Gypsum & Allied Workers Union, an iron ore was moved across the Great 

went on strike on June 20, 1984. The strike, Lakes. This was a 12% increase over the 

affecting 170 workers, was resolved on Octo- 51.2 million tons reported in 1983. Most 
ber 10, 1984. Canadian ore traveled the St. Lawrence 

Exploration Activities —Michigan held Seaway to southern Great Lakes ports with- 
its second metallic mineral lease sale in out passing through the locks at Sault Ste. 
May, at which mineral rights were offered Marie. Total U.S. iron ore shipped in 1984 
for lease on 50,230.54 acres of State-owned was 45.9 million tons compared with 41.0 

mineral lands in eight counties in the Up-_ million tons shipped in 1983. 
per Peninsula. The State received bonus Michigan’s iron ore is shipped through 
bids totaling $112,087.84 for mineral lease Lake Superior & Ishpeming Railroad’s
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Presque Isle terminal at Marquette and disposition of royalties and proceeds ac- 
Chicago & Northwestern Transportation crued from peat lands. | 

_ Co.’s terminal at Escanaba. The Presque Public Act 337 amended the State’s “Sand 
Isle terminal shipping season began on May Dune Protection and Management Act of 
2 and ended on December 27. Iron ore 1976” by increasing fees and bonding re- 
shipped through the terminal totaled 4.5 quirements of sand dune mining operations. 
million long tons in 1984, compared with 3.5 Fees were increased from 1 cent to 10 cents 
million tons shipped in 1983. per short ton of sand mined to fund the 

The terminal at Escanaba opened on State’s surveillance, administration, and 
March 8, and the final shipment in 1984 enforcement of the Sand Dune Protection 
was on December 24. About 8.7 millionlong and Management Act. Bonding require- 

: tons was shipped through the terminal in ments were increased fivefold. | 
1984 compared with 7.4 million tons shipped The Michigan Geological Survey Division 

— in 1983. continued to provide information on the 
‘ During 1984, Cleveland-Cliffs Steamship tate’s geology and mineral resources to 

Co. announced that it planned to sell two State and local officials and the public. The 
lake vessels to Rouge Steel. The lake carri- Survey staff completed a draft of a new 

ers are self-unloaders and will upgr ade State bedrock geology map that was in the 
Rouge Steel’s iron ore shipping capability. process of being digitized. Several staff 

| - members worked on a land exchange with 

os Table 4.—Michigan: Mineral products. the U.S. Forest Service. The exchange, to 
shipped through the Sault Ste. Marie locks consolidate State and Federal surface and 

. (Short tons) mineral ownership, involved 14,305 acres in 
a s«d COUNT. © a 

Commodity 1983 1984 The State received $1,213,250 from the | 
Cement._____________. 440,572 —-«.4e7,512. «Federal Government in fiscal year 1984 as 
Coal_____-__------_- | 9,867,111 11,446,950 its share of funds generated by activities on 
pron ore (manufactured), ee 40.788.507 national forest lands (timbering, mineral | 

pigiron ____________ | 284,356 226,877 leasing, recreation, user fees, etc.). This 

potash —---—~~~~--~-— | meet merit compared with $943,500 the State received 
Scrap (ferrous) —_ __— ~~~ 22,356 76,895 = in fiscal year 1988. Michigan also received | 
Stone” --------------__1,708,718 1,902,828 $1,275,610 from the Federal Government as . 

Total ________.---- 51,408,411 57,250,306 “‘payments in lieu of taxes” that go to local 
| “Revised 2 t=<“—s~=st‘s=CSst*‘s‘CsS:SSSCSS.-~«s«d OVENS for Federal tax-exempt lands , 

‘Includes broken stone, gravel,andsand. in the State. : 
oo In fiscal year 1984, the U.S. Bureau of 

Source: Corps of Engineers, Detroit District. Mines ex pen ded $ 482,207 for active con- 

Legislation and Government Pro- tracts and grants with industrial firms, 
grams.—Several mining-related bills were educational institutions, and consulting 

enacted during 1984. Public Act 116 elimi- firms in Michigan. Of these funds, over 
nated timbering and general underground $392,000 was awarded to Michigan Techno- 
work experience as requirements for a logical University to investigate the ef- 
county mine inspector post. Mine inspectors fectiveness of diesel emission controls for 

also were required to visit all mines inthe underground metal mines. 
county once every 60 days. The Mining and Mineral Resources and 

Public Act 204 provided for an inventory Research Institute at Michigan Technologi- 
of State-owned peat lands, authorized the cal University, created under title III of 
Michigan Department of Natural Resources Public Law 95-87, received $150,000 for 

to contract for the taking of peat from operations and research from the U.S. Bu- 
State-owned lands, and provided for the reau of Mines in fiscal year 1984. —
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REVIEW BY NONFUEL MINERAL COMMODITIES - 

| NONMETALS _ | Portland and masonry cement was pro- | 
. oo, duced by 5 companies at 5 manufacturing , 

Bromine.—Michigan was one of two plants with a total of 13 kilns and at 2 
‘States producing bromine. Bromine was  pyinding plants. All of the plants produced | 
extracted from well brines in Mason and Types I and II, general use and moderate 

Midland Counties by Dow Chemical and in heat, which accounted for 95% of the port- 
Manistee County by Morton Thiokol. Pro- jand cement output. Other types produced 
duction and value were estimated to have -by one or more of the plants included Type | 
been the same as in 1983. Bromine was used JJ high-early-strength; Type V, high- _ 

in manufacturing agricultural chemicals,  sylfate-resisting; portland-pozzolan and/or 
fire retardants, well-drilling and completion portland blast-furnace slag; and a. water- 

fluids, antiknock gasoline additives, and proof portland. More than 7 million tons of 
other chemicals. raw materials was consumed in the cement 

In October, Dow Chemical announced manufacturing process. : 

plans to phase out its brine products oper- In order of importance, major sales of | 
: ations at Midland in the next 2 years andto portland cement were shipped to ready- 

consolidate brine production at its Luding- mixed concrete companies, concrete product | 
ton, MI, and Magnolia, AR, facilities that manufacturers, highway contractors, and 

° are more competitive. The closing would building material dealers. Most cement was 
affect the jobs of about 200 people who shipped to consumers in bulk form by truck. 
would be reemployed elsewhere in the com- In August, Gifford-Hill sold its Peerless 

pany. At the same time, the company said it Cement subsidiary, based in Detroit, to St. — 
would construct two new specialty chemical Mary’s Cement of Toronto, Ontario, Cana- 

oS manufacturing plants in the Midland area. da, for about $20 million. The company will 
oe The new plants, to cost about $25 million be called St. Mary’s Peerless Cement Co. . | 

when completed in mid-1986, will make Workers at Dundee Cement went on 
polymers used in products such as hot tubs, strike on June 20 over a contract dispute 
satellite dishes, etc., and extrusion and that was resolved on October 10. During 
injection-molding grades of resins tobe used 1984, Dundee Cement established the Hans 
in products such as refrigerator doors and Gygi Foundation as a memorial to the. 
telephones. | company’s founder. The foundation will 

Calcium Chloride.—Michigan and Cali- provide college scholarships for the children | 
fornia were the only two States reporting of employees of Dundee Cement and its 
production of natural calcium chloride in wholly owned subsidiaries. The first schol- 
1984, with Michigan accounting for the arships were initiated in the fall of 1984. 
greater share of the output. Dow Chemical Medusa Cement Co. completed installa- 
produced calcium chloride from brine wells tion of a kiln-monitoring device to improve 
in Midland County, and Wilkinson Chemi- fuel use at its Charlevoix plant. The firm 

cal Corp. produced from brine wells in shipped its first 1984 boatload of cement to 
Lapeer County. Production and value were Milwaukee on the Medusa Challenger on 
estimated to have increased over the 1983 March 30. , 
output. Dow Chemical announced that it Clays.—Michigan ranked eighth nation- 
would move its calcium chloride operations ally in production of common clay and 
to Ludington when it phases out its brine shale, dropping from the seventh place 
well operations in Midland within the next ranking it held in 1983. Production in- 
2 years. creased about 10% in 1984 although value 
Cement.—Michigan continued to rank dropped 11%. Six companies produced clay 

fourth nationally in the production of port- in five counties. Alpena and Monroe Coun- 
land cement and seventh in the production ties accounted for most of the State’s pro- 
of masonry cement. Sales of portland ce- duction. Cement manufacture consumed 
ment increased 22% during 1984, and ma- most of the State’s clay and shale output. 

sonry cement sales climbed 27%. The value Other uses were for manufacturing drain 
per short ton of masonry cement increased tile, face brick, flue linings, pottery, and 

by approximately 15%, whereas the value sewer pipe. 
per ton of portland cement remained about Gem Stones.—Estimated value of miner- 
equal to the 1983 average. al specimens and semiprecious gem stones
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that dealers and rockhounds collected was increased about 24% during 1984 and aver- 
$15,000 in 1984. Agates, native copper, and age value per short ton increased $2.43. 

_ petoskey stones (a fossil coral) were the Production occurred in seven counties at 
most common specimens collected. Dia- eight plants. Wayne County led the State’s 
mond exploration activities continued production. All companies produced quick- 

7 throughout 1984 with as many as five com- lime; one company, Marblehead Lime Co. in - 
panies conducting exploration programs. Wayne County, also produced hydrated 
None of the companies involved has made lime. Michigan ranked fourth in total lime , 
announcements of discoveries. consumption. Lime consumed in 1984 from 
Gypsum.—Michigan ranked third nation- all domestic sources totaled 1,197,000 tons. | 

ally in the production of crude gypsum, the Lime was used principally in steelmak- 
highest ranking attained since 1979 when ing, alkalies, water treatment, and sugar | 
the State led the Nation. Production in- refining. Oo | 
creased about 40% and value increased 27% Magnesium Compounds.—Michigan led 
because of the increased demand generated the Nation in production of magnesium : 
by the construction industry. compounds. Dow Chemical had well brine 
_ Gypsum ‘was produced from underground operations in Mason and Midland Counties; 
mines in Kent County operated by Georgia- Martin Marietta Corp., Magnesia Special- 
Pacific Corp. and Domtar Industries and_ ties Div., and Morton Thiokol each had a 

from open pit mines in Iosco County oper- well brine operation in Manistee County. : 
ated by Michigan Gypsum Co., National Production and value were estimated to : 

Gypsum Co., and United States Gypsum Co. have been approximately the same as in 
With the exception of Michigan Gypsum, 1983. Magnesium compounds were used 
companies calcined most of their output at mainly in producing high-temperature, ba- 
associated plants. U.S. Gypsum shipped sic refractories. Other uses were in animal | | 

| crude ore by water to its plant at Detroit in feeds, construction materials, electrical . 

Wayne County. heating rods, fertilizers, fluxes, petroleum 
| U.S. Gypsum’s Alabaster Mine and Na- additives, and rayon. 

tional Gypsum’s Tawas Mine, both in Iosco Dow Chemical announced that it would 
_ County, ranked third and seventh, respec- relocate its magnesium hydroxide operation 

__ tively, in output in the United States during to its Ludington plant when it phases out its 7 
1984. | brine operations in Midland over the next 2 | 
Gypsum was used mainly in wallboard years. | 

manufacture. Smaller quantities were used Peat.—Of the 22 States producing peat, _ 
for agricultural purposes, building plaster, Michigan ranked second in production, 
and cement manufacture. _ dropping below Florida’s output after hav- 
Upon completion of a $3.8 million refur- ing led the Nation in 1983. Production 

bishing program, Domtar Industries began increased about 6%, but average value per 
production in February at the Kent County short ton dropped 4%. Production was by 13 
mine and wallboard plant that it acquired companies from 10 counties. Sanilac County : 
from Grand Rapids Gypsum in 1981. was the principal producer, followed by 
Iodine.—Dow Chemical continued to ex- Lapeer, Shiawassee, and Oakland Counties. 

tract iodine from well brine solutions at its Collectively, these counties accounted for 
Midland plant. Production and value were 87% of the State’s output. 
estimated to have declined in 1984. Iodine Reed-sedge was the most common type of 
was used in animal feed additives, catalysts, peat mined, followed by humus and sphag- 
disinfectants, inks and colorants, pharma- num moss. Most of the peat shipped was in 
ceuticals, and stabilizers. packaged form. The greatest quantity of 

Iron Oxide Pigments.—Michigan ranked _ peat was used for general soil improvement, 
first of four States in shipments of crude mushroom beds, and in nurseries. 

iron oxide pigments. All shipments originat- Perlite (Expanded).—Two companies 
ed from stockpiles at Cleveland-Cliffs Iron expanded crude perlite mined in Western - 

_ Co.’s Mather Mine in Marquette County. States. Harborlite Corp. had an operation at 
Shipments increased 44% during 1984. Vicksburg in Kalamazoo County, and U.S. 

Finished iron oxide pigments for use in Gypsum operated a plant at River Rouge in 
paint and other coatings were produced by Wayne County. Production and average 
BASF Wyandotte Corp. at its plant in value per short ton dropped during 1984. 
Wayne County. Expanded perlite was used as a filler, as a 

Lime.—Nationally, the State ranked filter aid, and for plaster aggregate. 
ninth in the production of lime. Output Salt.—Michigan ranked sixth of 16 States
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| in the production of salt. Sales increased chapter contains only estimates for 1983. 
10% during 1984, but average value per Data for odd-numbered years are based on ~ 
short ton dropped $5.90. Salt was produced annual company estimates made before 
at brine well operations of five companies yearend. oo 

| operating in three counties. Wayne County, Nationally, Michigan ranked third in the | 
which had shipments from three opera- production of sand and gravel for construc- —_ 
tions, led the State’s production. Interna- tion purposes. Output increased nearly 57% | 

° tional Salt Co. shipped some stockpiled salt over 1983 estimates because of the surge in | 
from its Detroit Mine that was closed in construction activity during 1984. Mining of 

| January 1983. Salt was used in food and _ sand and gravel occurred in 74 of the State’s 
a chemical processing, for ice control, and as 83 counties at 447 pits. Oakland County led 

table salt. a : the State in production, followed by Wash- 
Morton Thiokol officially closed its Mar- tenaw, Ottawa, and Livingston Counties. 

: ysville salt plant on December 31, citing Collectively, these counties accounted for 
- high fuel costs, the age of the plant, and a 38% of the State total. The greatest amount 

7 decline in table salt usage. | of the sand and gravel was used as road © 
Sand and Gravel.—Construction.—Con- base material and coverings. Most of the . 

struction sand and gravel production is output was hauled to the point of end use by 
surveyed by the U.S. Bureau of Mines for truck. a | 

: even-numbered years only; therefore, this . | : | 

OS Table 5.—Michigan: Construction sand and gravel sold or used in 1984, 
| - by major use category . 

Ho . Quantity Value Value 
. _ Use (thousand alue alue 

. short tons) (thousands) per ton — 

a EO 

Concrete aggregate _____________________-=_-_+--_------- 6,417 $20,548 $3.20 | 
Plaster and gunite sands _____.__________---------~-------- 172 463 2.70 
Concrete products ___________~~-_-+-~------~-----~------- 334 809 2.42 . 
Asphaltic concrete_____._______-----_--------~-+----------- 4,801 8,589 1.79 | 

- Road base and coverings!_ ______________.-___-_------------ 11,940 26,122 2.19 
Fill eee 1,362 2,261 1.66 

~ Snow and ice control. __§_-$_-»_/ ~~ $5 5 ee ee ee 368 540 —=—-—s«dL AT 
Railroad ballast _.________________________------------ 32 109  ~—-3.89 
Other? 5 eee 10,646 17,099 1.60 

Total or average ____________-_-_-_---__-_-_-_-_-_-_- = $36,071 76,540 212 

1Includes road and other stabilization (cement). 
2Includes roofing granules and other unspecified uses. 
3Data do not add to total shown because of independent rounding. a 

Table 6.—Michigan: Construction sand and gravel sold or used by producers, by county! 

: 1982 ] 1984 | 

County Number Quantity Valu Number Quantity Val 
of (thousand © of (thousand ue 

. mines short tons) (thousands) mines short tons) (thousands) 

Alcona ___ > = __ 42 $83 __ _— __ 
Alger _____.~_____~_--_--- 1 7 17 10 7 $9 
Allegan. ee 6 273 608 13 1,161 2,421 
Alpena___ 5 ee 10 196 373 11 221 718 
Antrim______.-__________ 1 87 206 6 105 207 
Arena _________________- 2 17 26 3 W WwW 
Baraga ______________--__ 8 141 297 8 Ww Ww 
Barry__________-~~--__--- 24 246 485 4 552 868 
Benzie _________________~_ 1 60 80 1 60 100 
Berrien________________~~- 4 Ww W 4 380 921 
Branch ________________-- 9 234 533 8 267 586 
Calhoun _______________-- 5 155 511 7 365 511 
Cass___________________- 8 237 378 8 663 987 
Charlevoix. _______________ 28 194 578 3 91 158 
Cheboygan. _______________ 2 16 29 2 WwW Ww 
Chippewa ________________ 1 178 322 3 143 256 
Clare _________________-- 7 172 320 3 184 355 

See footnotes at end of table.



7 THE MINERAL INDUSTRY OF MICHIGAN | 311 

Table 6.—Michigan: Construction sand and gravel sold or used by producers, by county’ 

| | _  —Continued | _ 

} 1982 | 1984 . | 

Count . Number Quantity | Number Quantity . 

omy of (thousand these ds) of . (thousand thee ds) 
mines short tons) u mines short tons) ousands 

Clinton _____-_-_---____- 9 430 $1,015 | 7 668 —« $1,318 
Delta ______-___ 4 115 498 8 390 885 
Dickinson .._.-__________-- 7 203 425 10 362 792 
Eaton _____-__________-- 5 156 334 4 121 234 
Emmet ______~____-~~-_~--- 11 Ww WwW 9 165 © 216 

Gladwin __ ~~ _____-~__-_-_-~- 1 3 7 OA — _- _- 

Gogebic.___._-_.-___-______ 23 63 82 21 186 203 
Grand Traverse____§_~-_____~_ 3 37 53 3 157 161 

Gratiot _._____.________-- 4 176 304 4 148 391 
Hillsdale________________- 5 391 874 4 436 1,060 | 
Huron __________________ 3 167 292 13 597 861 
Ingham_______.~~-_--_--- 2 WwW WwW 3 629 1,744 

Ionia ______~_~___ 8 47 71 9 167 238 

Iosco ~_ eee a — __ 1 35 88 

Iron________________~__- 3 65 174 3 71 _ 228 | 
Isabella. .___._._______---- 4 398 985 5 181 349 
Jackson__________-__----- 4 110 272 2 W W 
Kalamazoo________...----- 7 687 1,827 10 1,682 3,963 
Kalkaska____§___ ~~~ ___-~- 1 7 7 2 19 - 2) 

Kent __________________- 82 1,062 2,827 23 1,504 4,527 
Keweenaw___________-~~--- 1 17 | 44 1 11 23 

Lapeer __________-__-~--- 10 715 1,440 10 1,215 2,441 
Leelanau_____~___~~~--~~-- 3 Ww Ww 3 297 Ww 

Lenawee ___________ = ___- 1 WwW. wi. 3 - 391 957 
Livingston ______. 2 -=_ 11 1,234 °,  —-2,804 a 1,814 4,248 
Luce________..-_- ~~~ -+-_~-~ 1 14 — 60 1 22 65 

Mackinac __~—~______~-—---- 19 121 183 4 214 258 

Macomb ____________----- 5 594 1,831 5 914 2,720 
Manistee_______ ~~ ~~~, 2 40 58 1 W WwW 

Marquette____________-_-- 7 206 620 9 543 1,409 
Mason -_____________-__-- 2 36 41 1 60 60 | 
Mecosta _________-__----~_ | 2 WwW WwW 6 292 381 

Menominee ________-_----- 2 210 _ 268 2 WwW W 

Missaukee __ _________--~-~-~ 1 40 51 3 230 262 

Montcalm _______.______-- 2 69 142 4 257 894 
Muskegon ______—~__-_____- od 14 Ww 6 459 913 
Oakland _____________-__- 22 5,271 18,418 27 ~§~—Ss-‘ 7,818 16,901 

- Oceana___~~--___-----~-- 4 134 307 4 93 249 - 

Ogemaw ________________- 2 385 853 3 319 673 
Ontonagon________-~_----- 10 135 156 13 343 574 

Oscoda _._.-________~__-- Le _ _ 1 159 159 
Otsego _____________----_ 11 47 80 2 W W 
Ottawa ______________-_-- 11 538 1,361 9 1,874 8,792 
Presque Isle __ __.___-~~----- 3 281 617 4 411 891 

Roscommon _______-_--~---~~- 1 11 12 1 11 / 17 

Saginaw _________--_----~- 2 19 19 __ _— — 

St. Joseph __ __§ __ ___-__----- 2 WwW Ww 3 256 466 

Sanilac__§ ________~~-_~-_--- 1 WwW WwW 3 187 343 

Schoolcraft ______.______-- __ _ _ 5 127 200 : 
Tuscola._________-------- | 15 522 991 16 836 1,305 
Van Buren______—-----~--—-- . 3 245 447 2 Ww Ww . 

Washtenaw ______________- 14 1,269 2,175 18 2,286 4,345 
Wayne _______________--- 2 350 1,266 3 1,041 1,522 
Wexford ________________- 2 54 65 3 163 330 
Undistributed? ________--- -- 9 1,621 3,526 | 19 1,718 5,265 

Total?_____________---- 437 20,567 47,726 447 36,071 76,540 
ee 

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

1Bay, Crawford, Midland, Monroe, and Montmorency Counties are not listed because no production was reported. 

‘Includes Genesee (1982), Houghton, Lake, Newaygo, Osceola, St. Clair, and Shiawassee Counties and data indicated by 

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

Industrial.—Michigan ranked second na- Counties, respectively, led the State’s pro- 

tionally in industrial sand output, trailing duction, accounting for 44% of the total. 

Illinois by about 700,000 short tons. Produc- Major sales of Michigan industrial sand 

tion decreased 4% during 1984, although were for foundry applications. Most of the 

value increased about 20%. Some of the State’s industrial sand was shipped by truck 

decline in production could be attributed to to the point of end use. | 

the environmental obstacles facing industri- A 6-year battle over sand dune mining in 

al sand operators mining in environmental- southwestern Michigan ended with a settle- 

ly sensitive sand dune areas. Industrial ment that could protect most of the ecolog- 

sand was mined by 9 companies at 13 op-_ ically sensitive Bridgman Dunes. Under an 

erations in 9 counties. Ottawa and Berrien agreement with the Natural Resources
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Commission (NRC) and a circuit court put has been used mainly for cement manu- 

| : _ judge, dune owner Unimin Corp. was al- facture, lime manufacture, and as flux 
| lowed to mine 44.8 acres at the site. Howev- stone for steel mills. Demand in these areas, 

er, the State would have an option to pur- along with gains in highway construction, 
- chase 210 acres, appraised at $1.9 million to accounted for the modest increase in crush- 

| $2.7 million, to add to the Warren Dunes’ ed stone production. 
_ State Park. Martin Marietta applied for a Dimension.—Production was estimated to 

mining permit in 1978, asking to mine 144 have dropped slightly during 1984, but val- 
acres. In 1981, NRC issued that permit, but ue increased 15%. Napoleon Sandstone 
the State attorney general and environmen- Quarry closed on December 31, leaving only 
tal groups filed suit trying to prevent the one dimension sandstone producer in the 
mining of the sand. Martin Marietta later State. | | 

| sold the property to Unimin, a New Ca- Sulfur (Recovered).—Byproduct sulfur 
: naan, CT, firm. | was recovered at the petroleum refining 

Under the agreement, Unimin can mine operations of Marathon Oil Co. in Wayne 
| _ for. 10 years an area in the southeastern County, Shell Western E&P Inc. in Manis- 

| corner of the property, farthest from the tee County, and Total Petroleum Inc. in 
Lake Michigan shoreline. The State has Gratiot County. Most was used in manu-  — 
until November 1985 to purchase the 210 facturing sulfuric acid. Sales increased 3% 

additional acres. If the State fails to make over 1983 figures, and the value increased 
the purchase, the question of mining on 4n average of $2.44 per metric ton. BS 
that land reverts back to the circuit court Vermiculite (Exfoliated).—Crude _ ver- : 
judge. | miculite shipped in from other States was 

Construction Aggregates Corp. received a exfoliated at the W. R. Grace & Co. plant in : 
permit under the city of Ferryburg’s new Dearborn, Wayne County. Sales increased 

sand mining ordinance. The firm had been bout 31% during 1984. Major uses were for 
operating under a State permit issued in block and loose-fill insulation and fireproof- 
1982. The city permit required more gradu- ing. Other uses were for concrete and plas- 

al slopes around the pit and additional ter aggregates and agricultural purposes. — 
buffer areas. Construction Aggregates | 
would also pay a utility development fee of | METALS 

| $5,000 annually that would be placed ina = Abrasives (Manufactured).—Michigan . 
special account until the principal and in- ranked second of the four States producing 
terest totaled $100,000. When mining is metallic abrasives during 1984. Three com- 
terminated, the funds would be used to panies produced steel shot and grit: Abra- 
extend sewer, water, and other services to sive Materials Inc. had operations at Hills- 
the site on which a 140-acre lake would be dale in Hillsdale County, Ervin Industries 

| created. Inc. at Adrian in Lenawee County, and 
Slag—Iron and Steel.—Michigan ranked Metaltec Steel Abrasives Co. at Canton in 

fourth in sales of processed iron and steel Wayne County. Abrasive Materials also pro- 

| slag. Edward C. Levy Co. continued to duced cut wire shot. Sales of manufactured 
| process slag in Wayne County from the steel abrasives increased about 59% as the 

mills of McLouth Steel Products Corp., the State’s economy rebounded. Manufactured 
Great Lakes Steel Div. of National Steel, abrasives were used primarily by the auto- 

and Rouge Steel. Sales increased about motive, foundry, and steel industries. 
500,000 short tons during 1984 because of Copper and Silver.—Michigan had no 

the upsurge in construction activity. Proc- copper or silver production during 1984, 
essed slag was used for asphaltic concrete although some copper concentrates and cop- 
aggregate, fill, railroad ballast, and road per scrap were processed at White Pine 
base material. Copper’s new electrolytic copper refinery at 

Stone.—Stone production is surveyed by White Pine. The refinery was operated by 

the U.S. Bureau of Mines for odd-numbered management and salaried personnel as 
years only; therefore, this chapter contains union workers were on strike since August 
only estimates for 1984. Data for even- 1983. Late in 1984, Louisiana Land and 
numbered years are based on annual com- Exploration agreed ‘to sell its Copper Range 
pany estimates made before yearend. company, of which White Pine Copper is a 

Crushed.—Crushed stone production was_ division, to Echo Bay Mines, based in Ed- 
estimated to have increased 13% during monton, Alberta, Canada. The transaction 

1984, with the value increasing about 12%. was expected to be completed in early 1985. 
Historically, the State’s crushed stone out- No plans were announced for reopening the
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mine complex or the new electrolytic refin- totaled 12.9 million long tons with the 
ery that was shut down on September 7. Empire Mine producing 7.2 million tons; the 

Gold.—Callahan Mining continued mine Tilden Mine produced the remainder. At 
development at its Ropes gold property near the Tilden, only one pelletizing line was in 

_ Ishpeming in the Upper Peninsula. The operation for most of the year, and oper- 
| -7,000-foot-plus spiral decline to the ore body ations were shut down between July 21 and 

was completed near yearend, and develop- August 13. | 
| ment drifting was accomplished on several Cleveland-Cliffs Iron continued restruc- 

levels. Callahan Mining purchased the inac-_ turing its iron mining partnerships with a 
tive Humboldt Mining Co. iron ore flotation 10% interest in the Empire Iron Mining 
mill, situated about 16 miles from the mine, partnership being acquired by McLouth 
from Cleveland-Cliffs Iron and Rouge Steel Steel Products of Trenton, MI. This action 

and commenced refurbishment and con- reduced Cleveland-Cliffs Iron’s interest in 
| struction of the mill, which was to be de-__ the partnership to 5%. | 

, signed to process 2,000 short tons of ore per At yearend, about 1,100 production and 
| day from the Ropes gold mine. The mill was maintenance employees of Cleveland-Cliffs 

expected to be processing ore by August Iron remained on layoff status. Salaried 
| 1985. : | employees were also affected by layoffs or 

Iron Ore.—Michigan ranked second, be- reduced work schedules. .__ | 
hind Minnesota, in iron ore shipments in At the end of the 1984 shipping season, 

| __1984. Shipments increased about 24% over Cleveland-Cliffs Iron sold two of its largest 
of _ those reported in 1983 as the steel industry Great Lakes ore carriers, the SS Walter A. 

, | continued a modest recovery. All shipments Sterling and the SS Edward B. Greene, to 
were by Cleveland-Cliffs Iron from its Mar- Rouge Steel. 7 

-quette Range properties. The Empire and In October, The Hanna Mining Co. auc- | 
. Tilden Mines were the only active mining tioned off its equipment at the Groveland 

operations in 1984, with average operating Mine near Iron Mountain. This marked the 
rates of 90% and 72% of capacity, respec- official closing of the mine, which had been 
tively. The Republic Mine, owned entirely in existence since 1959. The Groveland | 
by Cleveland-Cliffs Iron, remained idle Mine was idled in January 1981. 

throughout the year. Production of pellets 

: Table 7.—Michigan: Usable iron ore! produced (direct shipping and all forms 
of concentrates), by range 

(Thousand long tons, gross weight, unless otherwise specified) 

Menominee Gogebic ta 

Year Range (Michigan (Michigan, se _— content 
2 part) part) Ore content (percent) 

1854-1979. = 493,156 314,187 249,625  —-1,056,968 NA NA 
1980_______________ ee 14,450 1,970 __ 16,420 10,482 63.8 
1981___ $e 15,508 75 __ 15,583 10,020 64.3 
1982. = ee 6,874 Le __ 6,874 4,426 64.4 
1988. 9,339 __ _ 9,339 6,024 64.5 
1984— —_____------------~ 12,982 1298288744 

Total _________________ 552,309  - 2316, 232 2249,625 «1,118,166 NA NA : 

NA Not available. 
1Exclusive after 1905 of iron ore containing 5% or more manganese. 
2Distribution by range partly estimated before 1906.
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Iron and Steel.—Michigan ranked fourth mid-1986, in time for the 1987 model year. . 
nationally in shipments of pig iron. Ship- The agreement called for a 50-50 commit-— 
ments climbed to 5.1 million short tons in ment of money and material with both . 

1984 compared with 4.4 million tons in 1983. companies supplying steel for galvanizing. | 

Although showing a modest improvement Rouge Steel also awarded a $130 million _ 

in 1984, most mills operated below capacity. contract for a continuous slab casting plant. 

During 1984, McLouth Steel Products that was expected to be operating in the 
| received a $4 million Urban Development spring of 1986. The plant was to have .an : 

Action Grant through the municipality of annual capacity of 1.8 million tons and to 
Wyandotte to apply toward a $25 million cut production costs considerably. a 

| project to replace electric induction reheat- National Steel's Great Lakes Div. invest- 
ing furnaces with gas-fired furnaces. The ed $20 million to modernize its steel process- 

a new furnaces were expected to be in oper- ing and finishing operations and $70 million | 
| | ation in the fourth quarter of 1985. on a new galvanizing line to make rust- 
- Ford Motor and U.S. Steel announced resistant steel for the automotive industry, 

that they would jointly construct and oper- its biggest customer.. a | 
ate a $130 million galvanizing plant at Ford —_——___ 
M ot or’s Rouge Works south of Detroit. The M wiate Mineral Officer; Bureau of Mines, Minneapolis, 

plant was scheduled to begin operation in 2Fditorial assistant, Bureau of Mines, Minneapolis, MN. 

| | _ Table 8.—Principal producers . oo = 

Commodity and company Address Type of activity County © 
eee 

. Cement: 7 : 
Aetna Cement Corp., a subsidiary of Box 80 Grinding plant _. _ _ — Bay. 

Lake Ontario Cement Ltd. . Essexville, MI 48732 . a 
Dundee Cement Co., a division of Box 122 Quarry, clay pit, plant Monroe. 

Holderbank Financiere Glaris Dundee, MI 48131 _ oo 8 

Medusa Cement Co., Medusa Corp.,a §— Box 5668 _ Quarry and plant ___ Charlevoix. 
. subsidiary of Crane Co.! 2 * Cleveland, OH 44101 Clay pit ~._-______ Antrim. 

National Gypsum Co., Huron Cement 4000 Town Center Quarry, clay pit, plant. Alpena. 
Div.! # Suite 2000 a 

Southfield, MI 48075 . 
~ St. Mary’s Cement Ltd.: 22 Yonge St. . 

a Toronto, Ontario M4S 2C6, 
. . - Canada 

St. Mary’s Peerless Cement Co _ _ oe ee Plant_________ ~~ Wayne. 
cl Wyandotte Cement Inc_______ ~ oe ee Grinding plant __ _ _ _ Do. 

ays: 
F. W. Ritter Sons Co____- -§ _-§_/ _ 12670 North Dixie Hwy. Clay pit and plant _ _ _ Monroe. 

South Rockwood, MI 48179 
Charles J. Rogers Inc ____~__-~_~_ Box 3080 Clay pit __. ~~ -___ Wayne. 

Melvindale, MI 48122 
USS. Brick Co., Michigan Div., a sub- 3820 Serr Rd. Clay pit and plant ___ Shiawassee. 

sidiary of Canada Brick Co. Corunna, MI 48817 
' Gypsum: : 

Domtar Industries Inc___—~_____~ Box 1670 Underground mine and Kent. 
Grand Rapids, MI 49501 plant. . 

Georgia-Pacific Corp. __ _-_____-~- 133 Peachtree St., NE. _~__-do_________ ' Do. 
Atlanta, GA 30303 

Michigan Gypsum Co __________ Box 6280 Open pit mine ___~—_— Tosco. 
Saginaw, MI 48608 

National Gypsum Co__________~- 2001 Rexford Rd. Open pit mine and Do. 
Charlotte, NC 28211 plant. 

United States Gypsum Co_ ___ ~~ ~~ 101 South Wacker Dr. Open pit mine ___—__ Do. 
Chicago, IL 60606 Plant___________ Wayne. 

Iron ore: 
Cleveland-Cliffs Iron Co.3___ __ - _ __ 504 Spruce St. Open pit mines and Marquette. 

Ishpeming, MI 49849 plants. 
Iron and steel: 

McLouth Steel Products Corp ___ ~~ 300 South Livernois Ave. Plant___________ Wayne. 
Detroit, MI 48217 

- National Steel Corp., Great Lakes Tecumseh Rd. ____do_ 2 Do. 
Steel Div. Ecorse, MI 48229 

Rouge Steel Co., a subsidiary of Ford 3001 Miller Rd. ____do_ 2 Do. 
Motor Co. Dearborn, MI 48121 

Lime: 
Detroit Lime Co., a subsidiary of 9300 Dix Ave. ____do_ ~~ Do. 

Edward C. Levy Co. Dearborn, MI 48120 
The Dow Chemical Co., Ludington Div 2020 Dow Center ____do_~.-____~_ Mason. 

Midland, MI 48640 
Marblehead Lime Co., a division of 300 West Washington St. Plants _____~_____ Wayne. 

General Dynamics Corp. Chicago, IL 60606 

See footnotes at end of table.
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a - . Table 8.—Principal producers —Continued 

Commodity and company Address . Type of activity County 

Lime —Continued 

Michigan Sugar Co____________ Box 1348 Plants _________- Huron, . 
Saginaw, MI 48605 Saginaw, 

Sanilac, 
Tuscola. 

Peat: 
Al-Par Peat Co _______________ 9551 Krouse Bog and plant ____— Shiawassee. 

: Ovid, MI 48866 
Fletcher & Rickard ___________ 25800 Haas Rd. | nn (0 Oakland. 

New Hudson, MI 48165 me . 
_ Hyponex Corp. ___ ~~~ > 8 2013 South Anthony Blvd. Bogs and plants _—__ Lapeer and 

, Fort Wayne, IN 46803 hiawassee. 
. Michigan Peat Co ___~_~_______ Box 66388 _~__-do___ 21 = Sanilac. 

Houston, TX 77266 
Perlite (expanded): os . 

Harborlite Corp______________ Box 458 Plant__________~_ Kalamazoo. 
Escondido, CA 92025 

United States Gypsum Co______-— 101 South Wacker Dr. Open pit mine _____ Do. 
. a . Chicago, IL 60606 . Plant______._____ +. Wayne. 
Salines (natural):* . 

The Dow Chemical Co_____~____~- 2020 Dow Center Brine wells and plants Mason and 
. Midland, MI 48640 Midland. 

Martin Marietta Corp., Magnesia Executive Plaza IT Brine wells and plant _ Manistee. 
. Specialties Div. © . Hunt Valley, MD 21030 

. ‘Morton Thiokol Inc _._________ . 110 North Wacker Dr. ~__-do__~_ ____ Do. 
ae Chicago, IL 60606 

Salt: . | 
Diamond Crystal Salt Co ________ 916 South Riverside. ~__-do__~____-- St. Clair. 

St. Clair, MI 48079 
Hardy Salt Co.__$___________- Drawer 449 . ___-do_______-~_ Manistee. 

St. Louis, MO 63166 . 
Morton Salt Co., a division of Morton 110 North Wacker Dr. do ______ Manistee and 

Thiokol Inc. Chicago, IL 60606 St. Clair. 
~ Sand and gravel: . an 

Construction: 
. American Aggregates Corp _ _ _ _ Drawer 160 Pits and plants_____ Kalamazoo, 

Greenville, OH 45331 Livingston, 
Macomb, 

. Oakland. . 
Blount Materials Corp ______— Box 1468 _~_~-do_ = Oakland and 

Saginaw, MI 48605 ‘Osceola. 
Holloway Sand & Gravel Co. Inc _ 29250 Wixom Rd. _~__-do________. Lapeer, — . 

Wixom, MI 48096 Oakland, 
Washte- 
naw. 

Edward C. Levy Co.: 
Lyon Sand & Gravel Co_ _ _ _ 4780 South Hill ~ do ~~ ______ Oakland. 

New Hudson, MI 48165 a 
Milford Sand & Gravel Co _ _ ___-do____ ee ___-do_______=- Do. 

Bill Smith Sand & Gravel Inc_ _ _ Box 23 ___-do_________ Allegan, Del- 
oe Otsego, MI 49078 ta, Huron, 

Kalamazoo, 
Tuscola. 

Whittaker & Gooding Co______ 5800 Cherry Hill Rd. ___-do__~_______ Lapeer, 
Ypsilanti, MI 48197 Oakland, 

Washte- 
, naw. 

Yerington Construction Co ____ 1055 North Shore Dr. ~__-do_________ Barry, Ber- - 
Benton Harbor, MI 49022 rien, Cass, 

Kalamazoo, 
Van Buren. 

Industrial: 
Construction Aggregates Corp _ _ Box 68 ‘Pit and plant ______ Ottawa. 

Ferrysburg, MI 49409 
Manley Brothers of Indiana Inc _ Box 538 Pits and plants _____ Berrien and 

Chesterton, IN 46304 Van Buren. 
Nugent Sand Co. Inc _______~ Box 1209 ~__-do__~______ Muskegon. 

Muskegon, MI 49443 
Ottawa Silica Co., Michigan Silica Box 577 Pit and plant ______ Wayne. 
Div. Ottawa, IL 61350 

Sand Products Corp ________ 1938 First National Bldg. ___-do_________ Oceana. 
Detroit, MI 48226 

Sargent Sand Co __________ Box 6280 Pits and plants _ _ _ __ Mason, Tusco- 
Saginaw, MI 48608 la, Wexford. 

Unimin Corp_ __.~.~_______ _ 258 Elm St. Pit and plant ______ Berrien. 
New Canaan, CT 06840 

Slag—iron and steel: 
Edward C. Levy Co_____._____- 8800 Dix Ave. Plants __________ Wayne. 

Detroit, MI 48209 

See footnotes at end of table.
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7 : Table 8.—Principal producers —Continued —_ mo 
eee 

Commodity and company | Address Type of activity County 
i a 

Stone (1983): . 
Crushed: - so 

Limestone: 
Drummond Dolomite Inc., a Martin Tower Quarry and plant ___ Chippewa. 
division of Bethlehem Steel Bethlehem, PA 18016 — oe i 

| rp. | | | 
France Stone Co________ Box 1928 ~-~--do________ Monroe. 

Toledo, OH 43603 - : 
. '. Inland Lime & Stone Co., a Gulliver, MI 49840____ __ Quarries and plants _ _ Mackinac and 

a division of Inland Steel Co. Schoolcraft. 
=: - Presque Isle Corp ______~— Box 426 Quarry and plant ___ Presque Isle. 

oe Alpena, MI 49707 
Rockwood Stone Inc_ _ _ _ __ Box 113 Quarries and plants__. Monroe and 

Rockwood, MI 48173 Wayne. 
United States Steel Corp., Rogers City, MI 49779_ _ _ _ ~——_-do_____.___.. Mackinac and 

. . Michigan Limestone Oper- oe Presque 
ations. - oe Isle. 

Mart: | . . 
Poehlman & Son________ Route 2 Pit _-_________~_ Cass. . 

Cassopolis, MI 49031 oo, oe 
Traprock: . . - . 

Houghton County Road Box 269 Quarries and plant __ Houghton. . 
Commission. - Hancock, MI 49930 - 

Dimension: Oo Dk 
Limestone:. a 

. - Inwood Stone Products Co _ _ Box 24 Quarry____§_ _____ Schoolcraft. 
. Cooks, MI 49817 oe 

Onaway Stone Co _______ 715 Three Mile Rd. LL do Presque Isle. 
Traverse, MI 49684 | ; 

Sandstone: . - 
Jude Stone Quarry Co ____ 338 AustinRd. . ~~ _-do_________ Jackson. 

o Napoleon, MI 49261 
Sulfur (recovered): 

. Marathon Oil Co __ ~~ ek 1300 South Fort St. Elemental sulfur re- Wayne. ae 
Detroit, MI 48217 covered as a byprod- 

. oe uct of oil refining. / 
Shell Western E&P Inc _________ Box 1523 os ~_~_-do_ ~~. ___ Manistee. 

Houston, TX 77251 
Total Petroleum Inc ___________ 999 18th St., 23d Floor ~__-do___~______ Gratiot. 

. Denver, CO 80202 . a 
Vermiculite (exfoliated): ° 

W. R. Grace & Co. 62 Whittemore Ave. Processing plant _ _ _ _ Wayne. 
. Cambridge, MA 02140 
a a 

1Also clays. - 
2Also crushed limestone. _ 
3Also crude iron oxide pigments. - . 
“Includes bromine, calcium chloride, iodine, and magnesium compounds. mo,
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Mi t 

This chapter has been prepared under a Memorandum of Understanding between the 

Bureau of Mines, U.S. Department of the Interior, and the Mineral Resources Research 

Center, University of Minnesota, for collecting information on all nonfuel minerals. | 

| | By James H. Aase’ | 

The value of nonfuel mineral production in value of nonfuel mineral production, 

in Minnesota during 1984 was $1.7 billion, accounting for 7% of the U.S. total. Seven of 

an increase of 15% over that of 1983 and the ten minerals produced in the State | | 

11% above the 10-year average. The in- during 1984 recorded increases in value 

crease over that of 1983 was primarily the over those of 1988, and the same number 

result of higher levels of iron ore shipments, registered production gains. Iron ore ac- 

supplemented by greater output of several counted for nearly 93 cents of every dollar 

other minerals. a : of the State’s total mineral value. . 
Minnesota ranked third among the States _ _ 

Table 1.—Nonfuel mineral production in Minnesota’ | 

| 1983 1984 | 
: Mineral Val - Val : 

: Quantity (¢nousands) Quantity (thousands) oe 

Gem stones____________~___------~-~-~-~-~------- NA $5 NA $5 

Iron ore (usable)_ ____ __ thousand long tons, gross weight_ — 30,699 1,342,455 35,602 1,561,516 

Manganiferous ore ________--_-_-----~—-— short tons__ 11,314 WwW 68,019 WwW 

Peat____________________~—- thousand short tons__ WwW WwW 24 WwW 

Sand and gravel: . 
Construction____________-------------do____ £24,600 ®53,000 22,612 49,087 

sponta _ oe doe 685 12,932 W W 
ne: 

Crushed______________--------------do____ 8,580 25,320 £8,900 €25,800 
Dimension ____________--------------do____ 28 11,365 €39 - ©13,369 

Combined value of clays, lime, and values indicated by symbol W XX 9,953 XX 26,470 

Total______________----s------------- XX 1,455,030 XX —-1,676,247 
eee 

€Estimated. NA Not available. |W Withheld to avoid disclosing company proprietary data; value included with 

“Combined value” figure. XX Not applicable. 

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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3 Table 2.—Value of nonfuel mineral production in Minnesota, by county: . 
(Thousands) _ 

Minerals produced in 1983 
= _ County 1982 1983 in order of value 

Aitkin ___-_-_____ Le $57 $27 ~— Peat. . 
Anoka ______~~ ~~~ Ww (?) . 
Becker _____ ~~~ 756 (??) : 
Beltrami_____ ~~~ ~__ 193 (?) 
Benton_____. ~~~. 38 (?*) 
Big Stone ________~_§_____________ WwW WwW Stone (crushed), stone (dimension). 
Blue Earth __-___________________ WwW 2,678 Do. 
Brown _____~_~___~_ Ww Ws Clays. 
Carlton. ___~_-______~____ Le WwW WwW Peat. 
Carver _____________-----_--___ W #A . 
Cass _________ ~~~ 188 A - 
Chippewa ___________~_____-____ Ww ?*) - 
Chisago ___..-______--_~___-__-- Ww (?) + | 
Clay __-___. ~___ 3,730 WwW Lime. oe 
Clearwater __..__.____----------- £W (7) ee 
Cook ___-___-_ ~~~ 32 (??) 
Crow Wing _____-§_-_________~______ | WwW WwW Manganiferous ore. 
Dakota. __-____--____---~~- LL 5,616 W _ Stone (crushed). 
Dodge ________---~~~----~-- eee Ww Ww Do. 
Douglas ______-_____-.--_--____- 418 (7) . . 
Fillmore _______~____~_~~ ~~~ ___ 36 963 Stone (crushed). 
Freeborn. —_ ~~ .§-§-_____-__-.____ 984 (7) | . 
Goodhue ____._~___~__~_~_-~ ~~ 293 _ 184 Stone (crushed). 
Grant ______. ~~ -- 325 — Do. | _ 
Hennepin —-____~____________-__ __ . 4,636 (7) . 
Houston _____-_______-~--______-_ _ 811 912 Stone (crushed). .. 
Hubbard_—____~_~ ~~~ 280 ® | . oO 
Isanti_ ~~ -_ ~~~ ~~~ 102 A | . 
Itasca ~§ - -§ -- -- Ww - W _ sifronore. — 
Kanabec__________~--~~_________ Ww ®) 

: Kandiyohi_ _~—_~_~_~_~~_~..~-~__________ WwW . ) LO 
Kittson_ ____-...____.-__--_---- Ww ) — 
Koochiching _____~._~__._____ ___ 85 (?*)« 
Lac qui Parle _______ ~~~ -. 107 4 . - 
Lake __ ~~~ ~~~ WwW A . 

Lake of the Woods _____.§-§_-_________ 56 (*) . . 
Le Sueur________~__~_ ~~ WwW ' W _ Sand (industrial), stone (dimension). 
Lincoln. __ ~~~ ~~ 5 5 8 ) 
Lyon _-_~___-~ ~~~ Ww ) 

_ McLeod ______ 296 (?) 
_  ~Mahnomen ____ 5 211 (??) 

Marshall. 79 ?*) 
Martin.__.-§_-______ ~~ ___ 60 ) : 

| Meeker_____ ~~~ ee Ww ?) 
’ Mille Lacs__ 2 ~~ 5 ee WwW Ww Stone (dimension). . 
Morrison_ __~__._____.-.. ~______ 487 (?) . 
Mower _____~___-__~_____ 366 W _ Stone (crushed). 
Murray ___~~_____.~_~__ ~~ ee 23 (7) 
Nicollet _.--_-____~ ~~~ ~~ Le WwW W_ __ Stone (crushed). 
Norman ____—~___~_~_~_~_~_~_________ Ww (?*) 
Olmsted _... -._____ i ____ 389 3,233 Stone (crushed). 
Otter Tail ___-__§_._-___________ WwW W sé. 
Pennington _____________.________ 81 (*) 
Pine ___~_-_____ LL Ww (?) 
Polk _.~ ~~~ LLL 3,343 WwW Lime. 
Pope _____________~_~ 319 (7) 
Ramsey _______________________ WwW ?) 
Redwood_____~__~________________ WwW WwW Clays, stone (dimension). 
Renville ___-§ _-___-____________ Le WwW WwW Lime, stone (dimension). 
Rice__________________________ 345 2) 
Rock _____-~_____--_______--_-_ Ww (??) 
Roseau ______-_--~--___________-- 63 (?) 
St. Louis. __§ -_- ~~ Le Ww WwW Iron ore, peat, stone (crushed). 

Scott _..-________ ee LLL WwW WwW Stone (crushed), sand (industrial). 
Sherburne__________________-___ 529 ) 
Sibley _._________________-____ Ww ) 
Stearns ________________ 239 WwW Stone (dimension), stone (crushed). 
Steele __-______________ 960 WwW Stone (crushed). . 
Stevens __________________ ___ WwW ) 
Swift ___§_$_§_§_§____~______ Le WwW (*) 
Todd ______§_- Le 238 ®) 
Wabasha__________________ 282 395 Stone (crushed). 
Wadena _________________ 35 ?) 
Washington_____________________ Ww W Stone (crushed), sand (industrial). 

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in Minnesota, by county: —Continued 

(Thousands) 

County 1982 1983 Minerals produced in 1983 

Watonwan__________-~-____-~-~--- $48 ®) 
Wilkin ______.-___-_-__-_-----~- 84 () 
Winona ____~-~_-~______-~~--~-_-_-- 606 $1,871 Stone (dimension), stone (crushed). 
Wright_______________--___-__- 871 | W Stone (crushed). 
Yellow Medicine _________.____--_- 15 W Do. 
Undistributed*_________ 1,048,893 1,391,492 
Sand and gravel (construction) ______—_-_ XxX “58,000 : 
Stone: . 

Crushed __ £20,900 XX 7 
Dimension. __ ____ ._____-_-----~- T €10,956 XX 

Total _.._._______.--____~ 471,109,142 1,455,030 

Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” . 
- XX Not applicable. 
1The following counties are not listed because no nonfuel mineral production was reported: Cottonwood, Faribault, 

Jackson, Nobles, Pipestone, Red Lake, Traverse, and Waseca. County distribution for crushed and dimension stone (1982) 
is not available; total State values are shown separately under “Stone.” 

2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).” 

5Includes gem-stones that cannot be assigned to specific counties and values indicated by symbol W. 
“Data do not add to total shown because of independent rounding. _ . 

Table 3.—Indicators of Minnesota business activity 

oo | . 1982" 1983 1984° — 

. Employment and labor force, annual average: ST 
Population... _____________ thousanda__ 4,182 4,144 4,162 
Total civilian labor force _.__________--_---------~-~-do___~ 2,166 — 2,176 2,229 
Unemployment______.________--------_--------do.___ ...__ 169 178 141 

Employment (nonagricultural): . 
Mining total? _._-.-._-____________-_-__-----~-do___~- 95 8.4 9.4 

Metal mining? ___._/§_/__________________-.-do____ 7.7 6.5 TA 
Nonmetallic minerals*® ____________.__.____..--do____ 1.4 1.5 NA 

Manufacturing total __ .______________..___._~_do____ 346.8 346.3 373.9 
Primary metal industries _____________-__--_-_--do___~ 5.6 5.5 6.2 
Stone, clay, and glass products _______________~-do___~_ 8.2 8.5 8.6 

: Chemicals and allied products* _______________--do____ 1.5 7.6 NA 
. Petroleum and coal products? _______________-_---do____ 1.6 1.7 NA 

Construction. __.___.____---_-__---------~~-do___~_ 59.9 60.4 68.4 
Transportation and public utilities __...___.____._---do___~_ 93.1 92.8 97.0 
Wholesale and retail trade _________________.---do___~_ 429.5 430.3 459.5 
Finance, insurance, real estate... ______._...._____do____ 98.2 101.2 106.1 
Services. ___________.-_--__--__~~~-~~--_~_do____ 380.8 392.4 417.8 
Government and government enterprises _____________do____ 289.6 © 286.6 292.0 

Totalt ~-___________ edo 1,707.3 1,718.4 1,824.2 
Personal income: 

Total __._____-_-___________--~-_-___-_---~_-~-~-~ millions_ _— $46,670 $49,088 $55,129 
Per capita — = —~--- = - == == = nnn nnn nnn $11,293 $11,845 $13,247 

Hours and earnings: 
Total average weekly hours, production workers_ ~~ —___.____-----~- 39.1 39.8 40.6 
Mining and quarrying? ____________________--_~---__ 37.6 35.1 38.5 
Metal mining?_ __________________-____~~~~~_____- 37.1 33.5 37.4 

Total average hourly earnings, production workers _________--~_~_-~ $9.11 $9.56 $9.75 
Mining and quarrying? _____________-____________-_-_ $13.20 $12.23 $12.94 
Metal mining?_ ____________..___---__------------- $14.11 $13.22 $13.82 

See footnotes at end of table.
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| Table 3.—Indicators of Minnesota business activity —Continued | 
A A SSS Ss SS SS SSS lS SSS Shs ss sf Ss ASSESSED 

“1982 1988 —— -1984P | 

Earnings by industry: | | | - , 
Farm income ___ 2 2 millions. _ $1,220 $1,001 $1,843. 
Nonfarm_______-...~ ~~ ~_____~ dol $32,742 $34,942 $38,900 | 

Mining total _________________-~_____________do____ $324 $262 $303 
Metal mining. ___________________________do____ $272 $209 $241 ; 

- Nonmetallic minerals. ______..________..____do____ $33 $38 “3 $44 
Manufacturing total ___________________.___.___do____ $8,537 $9,081 .. $10,233 

Primary metal industries ____.___/§_____________do____ $151 $157 — $194 . 
Stone, clay, and glass products ~---~-~---~-~-__~~-do.___ $185 $203 _ $219 . 

. Chemicals and allied products______.___________do____ $184 $206 $238 
Petroleum and coal products _______...._______do____ $63 $72. $78 

7 Construction__-__-__-._______-____~._____~_do____ $1,692 $1,812 $2,119 : 
Transportation and public utilities _________.._____.do____ $2,697 $2,868 . $3,112 

, Wholesale and retail trade ___.__._________________do____ $6,161 _ $6,389 $7,097 
Finance, insurance, real estate. ____._.§_...______.______do____ $1,993 $2,295 $2,528 
Services___________--~.-~-__-_-~~__________do___ $6,265 $6,889 _ $7,707 
Government and government enterprises ___________.do____ ($4,953 $5,225. $5,667 

Construction activity: - : Ce 
Number of private and public residential units authorized___________ 18,955 24,810 26,226 
Value of nonresidential construction _______._.________~ millions _ $1,006.0. $1,045.8 $1,300.3 

_ Value of State road contract awards _____._.____________do____ $216.0 $272.0 - $262.7 
. ' Shipments of portland and masonry cement to and within the State ° ae 

-- thousand short tons__ 1,145 1,162 ~ 4,213 . 
Nonfuel mineral production value: . . SS oo ae a 

Total crude mineral value ______— $$ _-__________~_~ millions. _ $1,109.1 $1,455:0  — $1,676.2 
. Value per capita ________-__~-~-___~-__- Le $269 $351 . $403 . 

PPreliminary. ‘Revised. NA Not available. - | | 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

_ sources. Oo 
2Minnesota Department of Economic Security. - oe 

_ SBureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. oe 
“Data may not add to totals shown because of independent rounding. | a - 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
_ U.S. Bureau of Mines. . . Oo 

| 3,000 : | 

ag 2 000 TOTAL “ee 
<I : Care °. . . 

—_J Pd fe, .° * . 

— a *e,e * . . . 

O ” IRON ORE . - CQ e e eo? °° . 

Za - ‘. 2° o° 

O ° ° 

_JI . * — 

e 

= 1,000 7% 
= ° . 

0 
1977 1980 1985 

Figure 1.—Value of iron ore shipments and total value of nonfuel mineral production in 
Minnesota.
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| Figure 2.—Principal mineral producing localities in Minnesota. | 

The quantity of iron ore produced in installed annual production capacity of 

Minnesota during 1984 ranked Ist among 8 __ these plants. 

producing States; manganiferous ore, Ist of — Employment.—During 1984, employment 

2: peat, 6th of 22; dimension stone, 10th of in the mining and quarrying industry 

32: industrial sand, 11th of 38; construction fluctuated significantly on a monthly basis 

sand and gravel, 11th of 50; lime, 22d of 38; due in part to closures, cutbacks, and re- 

crushed stone, 28th of 48; and clay, 40th of starts of the taconite pellet production facil- 

44, ities on the Mesabi Range. According to 

Although the output of iron ore increased statistics published by the Minnesota De- 

over the extremely depressed levels of the 2 partment of Economic Security, employ- 

previous years, a continuing weak demand ment in the State’s mining and quarrying 

for steel resulted in cutbacks and/or tempo- industry ranged from a high of 11,200 in 

rary closures at seven of the State’s eight July to a low of 5,500 in December. Peak 

taconite pellet production facilities. During employment during the year was about 7% 

the year, taconite production was equiva- above that of 1988. Workers in the metal 

lent to approximately 57% of the combined mining sector represented, on the average,
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about 79% of the total mining and quarry- freighters. The project would include the. 
ing work force. During 1984, the average building of 16 pipelines inside its Dock No. 
hourly earnings of the entire mining and 2—the main ore dock—that can load 1,000- . 
quarrying work force was $12.94; those in foot ore carriers. The pipelines would en- 
the metal mining sector received the high- able taconite pellets stored on one side of = 
est hourly wage, averaging $13.82, a 5% the dock to be shifted to storage bins on the 

| increase over that received at the close of other side. The $400,000 modification proj- = 1983. ect was to commence at the close of the 1984 : 
_ Trends and Developments.—The State shipping season. | | Department of Natural Resources (DNR) Legislation and Government Pro-  . 
awarded mineral exploration leases cover. stams.—Among the principal pieces of leg- ing 154,000 acres of State-administered islation enacted into law by the 1984 Minne- | - lands in northern Minnesota to 12 compa- sta Legislature, two impacted on the 
nies and 1 individual. Of the total 352 leases State’s mineralindustry. _ oe awarded, Kerr-McGee Corp. of Oklahoma _ The first, HF 2016—Omnibus Tax Bill, _ | City received the greatest number, totaling included the following provisions relating to ee 
191 for 81,396 acres in Koochiching, Lake of taconite: — ae the Woods, and St. Louis Counties. State 1. It freezes the current $2.08 per ton 

officials indicated that lands near Ely and Production tax for 2 years and thereafter = International Falls received particular at- increases it according to an index adjusted | tention during the lease sale as they have for inflation. 9 “3 an additional . rock outcroppings geologically similar to , > Itp weep rebel on thant ade pe 
greenstone belts near Hemlo in neighboring h or up $0. per te ik 18 0% on 

| " Ontario, Canada, where a recent major gold _ the iron content in taconite pellets. . find was under development. a 3. It bases taconite production taxes ona DO _ ards . 3-year average of production. Currently, the _ Exploration and drilling for nonfuel min- S y ag | . ” ea. - . tate can base the tax on the 3-year average : _ erals in the State involved 7 companies 5 . nae | . o wane te . or the current year’s production, whichever _ | completing drilling at 37 sites in 7 counties, ishigher. 

| aren hy we DNR. The DNR reported 4. It spreads over 5 years the repayment vistrations to ener eee ee of $17.9 million in overpaid production 
registrations to engage in exploration drill- taxes. The repayment was ordered by the 

| ing in the State. . . Minnesota Supreme Court in a decision that Under criticism from environmentalists, upheld the legality of production taxes, but 
the DNR declared a moratorium on grant- verturned the State’s method of computing | ing leases for mineral exploration of ecolog- the taxes. 
ically significant peatlands. The moratori- ‘The pill also includes a $250,000 per year . um was to remain in effect until the 1985 credit against production taxes for Reserve 
State legislature acted upon the matter. Mining Co. The credit, which will be in 
Environmentalists began criticizing the effect for 3 years, will be used to offset the 
DNR after learning that several sensitive cost of building a $1.5 million water filtra- 
peatlands had been included in mineral tion plant at the company’s Milepost 7 ». exploration leases approved by the DNR in tailings disposal site. In addition, the bill 
1983. ; — reduces the occupation tax on the remain- 

The Industrial Abrasives Div. of 3M Co. ing deposits of iron ore to make it compar- 
began manufacturing Cubitron mineral on able to that of taconite, which will cost the 
a production basis in new facilities in Cot- State about $800,000 in the next biennium. tage Grove. The Cubitron material was a The second, SF 881—Aggregate Planning 
gel-derived, Z-phase composition, 98% alu- and Protection, protects aggregate re- 
mina and 7% magnesium oxide, with a sources, promotes orderly and environmen- 
minor phase of spinel. The material has tally sound development, spreads the bur- 
high purity and does not contain fracture den of development, introduces aggregate 
lines. The product, which was made in resource protection into local comprehen- 
many grades, was used on grinding belts, sive planning and land use controls, and 
wood-planing belts, and fiber-backed discs. . provides for a 15-member committee of the 

The Duluth, Missabe and Iron Range Metropolitan Council to prepare a report 
Railway announced plans to modify one of identifying sources of aggregate (sand and 
its iron ore docks in Two Harbors in an gravel) in the Twin Cities metropolitan area 
effort to cut the cost of loading Great Lakes by December 31, 1985.
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| ‘The Minnesota Geological Survey (MGS) Fergus Falls, west-central Minnesota. This 
during 1984 actively pursued its ongoing is the second area in the United States | 

| role of conducting research and providing known to have living freshwater stromato- 
data on the State’s geology and water and lites. A method is being devised to age-date 
mineral resources. Among the activities the deposits, which are presumed to be 
within the various geologic areas of investi- younger than 10,000 years. Analyses of | 
gation were the following: ' speleothems and ground water, using the 

1. Quaternary geology. As an outgrowth uranium-thorium disequilibrium method, 
of a sand, gravel, and bedrock aggregate and of radon and radon daughter products 
resources inventory of the Twin Cities met- in various geologic materials and locations 
ropolitan area, a map showing the Quater- continued. 
nary geology of the Minneapolis-St. Paul 6. Geophysics. Geophysical data reduction 
area was published at a scale of 1:48,000, was completed for another large area in the 
and a map of bedrock geology and topogra- continuing program of detailed aeromagnet- 

_ phy of the seven-county metropolitan area ic surveying of the State. In addition, a 
was published at a scale of 1:250,000. shaded-relief aeromagnetic anomaly map of 

2. Stratigraphic geology. Stratigraphic northeastern and east-central Minnesota 
columns were published for the Northern was published. Several hundred new gravi- 
Midcontinent Region. ae _ ty observations were made in the Hibbing 

3. Precambrian geology. Twenty-one core quadrangle, and a revised Bouguer anomaly 
holes were drilled into basement rock in the map of the quadrangle was published. _ 
southern part of the Animikie Basin as part 7. Computer operations. Computerization 
of a continuing effort to elucidate the geolo- of MGS’s water-well log data base contin- | 
gy and economic potential of the area. Work ued. Geological, geochemical, and geophysi- 
continued on analyses of rocks for economic cal data from selected areas in northeastern 
mineral potential and of the relationship of Minnesota were compiled and digitized. 
structural geology of the Duluth Complex to 8. Engineering and environmental geolo- | 

| economic mineralization. : _ gy. The county atlas for Winona County was 
4. Hydrogeology. Work continued on published, consisting of plates showing bed- 

karst hydrogeology in southeastern Minne- rock hydrogeology, bedrock geology, surfi- 
sota.. Hydrogeologic studies, including cial geology, sinkholes, susceptibility of 
chemistry of ground water, continued on ground water to pollution, well construc- 
the University of Minnesota’s aquifer ther- tion, and geologic resources. In addition, a 
mal energy storage project. | project to establish geologic criteria rele- 

5. Geochemistry.. Freshwater stromato- vant to selection of landfill sites in Olmsted 
lites have been found in Eagle Lake, near County was completed. | 

REVIEW BY NONFUEL MINERAL COMMODITIES 

METALS Republic Steel Corp. merged with Jones & 
Laughlin Steel Corp., a wholly owned sub- 

Iron Ore.—Minnesota was the leading sidiary of LTV Corp. , to form Dry Steel Co. 
State in the Nation in iron ore production, ‘This new company assumed the 50% inter- 
contributing approximately 70% of the to- oct in Reserve Mining Co. and the 16% 
tal usable iron ore shipped from all U.S. interest in Hibbing Taconite Co., both pre- 
mines during 1984. The State’s output was viously held by Republic Steel, and Jones & 
obtained from nine companies operating on Laughlin’s 35% interest in Erie Mining Co. 
the Mesabi Range in Itasca and St. Louis and its wholly owned McKinley Extension 
Counties at eight taconite mines, two natu- natural ore mine. Armco Inc. increased its 
ral ore mines, and from five locations where ownership of Eveleth Expansion Co., part of 
natural ore mined in former years was  Eveleth Mines, from 40% to 56% by acquir- 

shipped from stockpile. ing the 16% interest held by Dofasco Inc. 
Taconite pellet production, which ac- At the Hibbing Taconite plant near Hib- 

counted for 98% of the State’s usable iron bing, the year marked the first self-fluxed 
production, improved slightly over that of iron oxide pellet production in the State. 
1983 but remained 8% below the 10-year The approximately 200,000-gross-ton output 
average. was utilized in trial blast furnace runs at a 

Several ownership changes occurred in Canadian steelmaking plant. 
the State’s iron ore operations in 1984.
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| Table 4.—Minnesota: Production and shipments of usable ironore: — 
. : (Thousand long tons, gross weight, unless otherwise specified) oe 

- . Production Oo . Shipments. oe 

a eg Proportion 

Year Gndooncen. Pellets Total content andooncen. Pellets ‘Total of Pellets | 
— trates (percent) trates | 7 - “@ercent) - i 

1980 __ 2,050 —«- 48,112 45,162 63.4 2371  . 48,101 $45,472 948 ‘ 
1981 __ 1,698 49,327. 51,025 . 63.7 2,719 ATA5T. 50,176 94.6 
1982 __ 527 23,372 «228,898 64.7 -. ‘752. 22,968 28,715 96.8 
1983 __ 865 ~—«- 25,890 26,255 64.4 1,118 29,586. 30,699 96.4 

| 1984 __ 853 35,844 36,697. . 64.7 1,193 34,409 85,602  96T 

. Exclusive of ore containing 5% or more manganese. _ . . 
2Data do not add to total shown because of independent rounding. a . - 

A project began on the Mesabi Range for from those of 1983. The exception wasanew ~~ _. 
testing a new “plasma smelting” processfor price offered for pellets introduced on the | 
producing pig iron ingots directly from iron market late in the year by Mineral Services 2 
ore concentrates, bypassing the blast fur- Inc. that was quoted at approximately 18% 3: 

| nace used in contemporary methods. The to 24% less than prices of other pellet 
. $3.2 million project, a joint venture of Pick- suppliers. The published prices in effect at. | 

ands Mather & Co., Minnesota Power, and yearend for ore delivered at rail-of-vessel at 
, : Westinghouse Electric Corp. and including lower lake ports and based on 51.50% natu- iy 

substantial State funding, will include a_ ral iron content were as follows: Mesabi 
prototype unit capable of producing 1,000 non-Bessemer, coarse ore, $30.03 per gross . 

tons of pig iron per year. Results of the ton; fine ore, $31.53 per gross ton; and 
testing will be evaluated to determine the manganiferous ore, $32.78 per gross ton. , 
economic feasibility for possible develop- The lower lake price for pellets was atthree 
ment of a commercial-size operation on the levels—86.9 cents, 80.5 cents, and 66 cents 

Range. | / per long ton iron unit. The average weight- 
According to figures the Lake Superior ed mine value of Minnesota iron ore ship- 

Industrial Bureau released, wages paid to ped in 1984 was $43.86 per long ton. 7 
employees of the State’s iron ore industry Published freight rates, including rail 
totaled approximately $212 million, upfrom and water, for transporting iron ore from . 
$207 million paid in 1983. Purchases of the Mesabi Range to lower lake ports, 
goods and services by the industry were ranged from $12.28 to $13.69 per gross ton 
approximately $575 million, up from $452 at midyear, compared with $11.70 to $13.45 
million in 1983. | per gross ton in mid-1983. These rates — 

With one exception, the published prices exclude storage and dock handling charges 
for various grade classifications of Lake that may be applicable. 
Superior iron ore remained unchanged a 

Table 5.—Dates of first and final cargoes of Minnesota iron ore 
shipped from Upper Great Lakes ports | | 

| 1983 | 1984 

Port and dock First Final tonnage First Final toneage 
shipment shipment (thousand shipment shipment (thousand 

long tons) long tons) 

Duluth, MN: DM&IR _________ Apr. 4 Dec. 16 6,560 Apr. 4 Dec. 13 7,764 
Silver Bay, MN: Reserve ____— ~~ Apr. 9 Dec. 21 2,717 Apr. 12 Dec. 14 3,628 
Superior, WI: Burlington-Northern _ Apr. 5 Dec. 21 8,668 Apr. 4 Dec. 22 — 11,150 
Taconite Harbor, MN: Erie __ ____ Apr. 2 Dec. 30 3,861 Apr.10 -Dec.1l - 3,399 
Two Harbors, MN: DM&IR _ _ _ _ _ _ Apr. 1 Dec.28 8,886 = Mar. 27 Nov.12 __ 6,805 

Total _-______________) Lee Le 30,142 LL 32,746 

Sources: American Iron Ore Association and various issues of Skillings’ Mining Review.
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Manganiferous Ore.—Shipments of man- facilities operated by two firms. Lime pro- 
: ganiferous ore (containing 5% to 35% man- duction by American Crystal Sugar Co. was 

ganese, natural) rose to the highest level of from plants at Crookston, East Grand 
the past 3 years but remained at about one- Forks, and Moorhead, and by Southern 
half of the 10-year average. The State’s Minnesota Sugar Coop. at Renville. Both 
entire output during 1984 came from the companies utilized the output in their sugar 
eae oe Mine, operated Oy cP teburgh refining operations at these same locations. So 
Pacific Co. on the Cuyuna ge near The high-quality limestone used in manu- , 
Ironton in Crow Wing County. The manga- facturing the lime all came from out-of- 
niferous ore concentrate shipped was all State sources. . 
processed from stockpiled crude ore mined = Peat.—Five companies harvested three | 
in prior years. types of peat (sphagnum, hypnum, and reed- 

| a sedge) from bogs in four counties. The | 

Table 6.—Minnesota: Shipments of qaantity atthe year in the material market , 
manganiferous ores a : 

| from the Cuyuna Range 1983. Reed-sedge peat was the principal | 
type harvested, accounting for about three- 

piritaree tote meaarein fourths of the total. Most of the material 
mo Year Contents (natural) marketed was sold in packaged form and 

Quantity — the remainder in bulk. Nearly four-fifths of 7 
(long tons) (percent) (percent) the marketed material was used for general 

oO SSSCS~~Ss«SA improvement; the remainder for a vari- | 

1981-7----~Ss«gIT? «(étage Of uses, including bedding for nursery , 
1982 ------- 14,560 25.99 15.66 stock, earthworm culture medium, and golf : 

— 19g4 2D TTT 60,731 26.36 1287 course maintenance. | 
SCA Plans were announced for a new horticul- - 
dust manganiferous ore shipped from the Cuyuna Range tural peat operation in northern Minnesota. = 
10% to 35% manganese. There have been no shipments of Peatrex Ltd. of Rockville, MD, planned to 

manganiferous iron ore containing 5% to 10% manganese harvest and package about 15,000 short tons 
| - of sphagnum peat in the Cromwell area of | 

- NONMETALS © | northern Carlton County. The firm has a 
: | 25-year lease on a 160-acre tract of State- . 

- owned peatland. 
_Clays.—Common clay and shale produc- “‘bertite (Expanded).—Conwed Corp. ex- 

tion rose modestly over that of 1983 but . . } 
. , panded perlite obtained from out-of-State 

remained about 46% below the 10-year . - 
. . : sources at its plant in Cloquet, Carlton 

average. Ochs Brick & Tile Co., the only County. The company consumed the ex- , 
producer in the State during 1984, obtained y: company ee | 
its raw material from pits in Brown and panded material exclusively in its manufac- 
Redwood Counties, using it solely in the ture of acoustic tile and other formed prod- 

manufacture of face brick at its Springfield ye . 0 
plant. The Ochs plant turns out more than. Sand and Gravel.—Construction. on 
20 million brick per year and has the capa- struction sand and gravel production 1s 
bility to manufacture hundreds of colors surveyed by the U.S. Bureau of Mines for 
and textures of brick. The company makes even-numbered years only; the 1983 chapter 

predominantly three sizes of brick: modu- 84V© estimates. Data aa odd-numbered 
lar, 8 inch; king size, 9-5/8 inch; and utility, sates a s. ‘te ase fore y sarend company estl- 
12 inch. | | Paar " a 

Gem Stoner No commerce oe cn ting Gaon mining operations were repo in e- uy : : 

oe ring 264, The vale a Ne eee oppel alghtl ot ie represents an estimate for ma col- ; 
lected by rock hounds and other hobbyists. estimated for 1983. The average unit value 
Lime.—The quantity of lime produced in for construction sand and gravel was $2.17 

Minnesota during 1984 rose slightly above _ per ton, an increase of 1% over that market- 
the level attained in 1983, but remained ed in 1983. 
about 10% nei the ieyear average. nee 207 hen during the year was reco rded or 

amount of domes y produ e and government agencies opera 
consumed in Minnesota during 1984 was __ ing at 428 sites located throughout 78 of the 
209,000 short tons. Of this total, a substan- State’s 87 counties. Hennepin County was 
tial amount was manufactured in-State at the leading county in production, fol-
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lowed respectively by Dakota and Washing- Approximately 89% of the construction - 
ton Counties, each recording production in sand and gravel produced during 1984 was 
excess of 1 million tons and collectively shipped by truck, and the remainder was : 
accounting for nearly one-third of the State either shipped by water or not transported. _ 

7 Table 7.—Minnesota: Construction sand and gravel sold or used in 1984, by major use 
| | category — | oe ; 

| Quan tity Value -Value - . 
_. Use (thousand ~~ (thou- per 
as Be short tons) sands) ton — 

Concrete aggregate - — ——__--------------------- 3,529 $10,807 $3.06 
Plaster gunite sands__.____. -2 . . 186 526 3.87 
Concrete products. _________--~_-----~_---___ - §10 1,369 2.68 : Asphaltic concrete _.___________ 3,582 7,292 2.04 

. Road base and coverings’ ____.. -.. 2 4,975 . 8,982 1.81 
Fill ~~ ee 1,752 2,976 : 1.70 
Snow and ice control __.§_§_§_____ ~~ LL . 248 © -  §22 2.10 

_ Railroad ballast______._____. 2 440 163 a 
Other? _________ ae 7,835 - 16,451 : 210 

' Total® or average _______--___ 22-2 eee 22,612 = —_—-._:« 49,087 217 | 

. ~_ lncludes road and other stabilization (cement and lime). oo ns Se 
“Includes roofing granules and other unspecified uses. oh 
‘Data may not add to totals shown because of independent rounding. - . os 

. Table 8.—Minnesota: Construction sand and gravel sold or ised by producers, | 
7 : | ae : by county’ ~ me | 

| ee 1982 . . } -. 1984 
— | Quantity _ Quantity : 

County Number (thou- Value Number (thou- Value 
. of ‘sand (thou- | of . - gand - (thou- 

. Bo mines short sands) mines short sands) 
tons) . tons) 

Aitkin _-- 1 11° $21 1. °° W WwW 
. Becker _.______._-________ . 6 255. 156 5. .80 $146 

Beltrami..___.__.________. = 2% 182 193 17 334 458 
Benton _._________---- 4 37 38 . 2 OW WwW 
Brown _~_________________ . 3 146 > 155 2 WwW WwW 
Carlton ___ 2 2 - 2 e 5 294 . 508 4 256 485 
Cass. 9 117 | 188 10 | 232 422 
Clay. ~~. 2 LL 13 1055 °° 2,928 - - 27 967 2,222 
Clearwater. __-.~__________ 1 WwW Ww 10 276 . 849 
Cook ____ 4 10 32 1 14 28 
Crow Wing. ___§____________ 8 127 = =——ts—sé«C VD. 9 356 ~ 961 
Dakota _-____=_______ =e Ul 2,934 5,616 11 2,458 4,784 
Douglas________.________ 7 175 418 7 205 455 
Fillmore _______~__________ 1 17 36 -- -— —— 
Freeborn. _-__-§_-___________ 5 447 984 6 420 954 
Goodhue _________________ 5 134 293 . 6 273 1,063 
Hennepin _________-______ 12 2,102 4,636 14 2,637 6,796 
Houston ____________.____ 20 238 811 20 WwW WwW 
Hubbard _________________ 14 121 280 17 331 848 

Isanti_.-_-_§_-§ $e 1 78 102 _- __ __ 
Itasca, 2 236 812 5 153 262 
Kanabec _________________ 2 WwW WwW 8 133 171 
Kittson -_-_-_-__§___ 2 Mf WwW 4 719 154 
Koochiching_______________ 19 84 85 3 67 90 
Lac qui Parle ______§________ 1 56. 107 2 50 WwW 
Lake __.-________________ 10 Ww WwW 10 161 208 
Lake of the Woods ___________ 14 56 56 14 55 55 
Le Sueur _________________ | 3 943 1,940 2 WwW WwW 
Lincoln_____-§_~ $e 1 4 8 7 33 86 
Lyon ~ eee - 1 WwW WwW 3 136 204 

cLeod_________________ 5 181 296 3 120 203 
Mahnomen _______________ 2 89 211 1 Af Mf 
Marshall___- >» = 4 61 79 9 228 345 
Martin ________________ 1 60 60 1 97 146 
Meeker_____- _-§_-_ ~~ 2 WwW Ww 3 242 534 
Mille Lacs _____-___________ 1 \ WwW 3 197 421 
Morrison_________________ 4 190 487 q 336 574 
Mower __________________ 3 218 366 4 63 210 

See footnotes at end of table. .
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| Table 8.—Minnesota: Construction sand and gravel sold or used by producers, 
| —_ a, | by county! —Continued ae | 

| . Quantity | Quantity - 
County — Number (thou- Value Number (thou- _ Value 

. of sand (thou- of sand — (thou- 
. . mines short sands) mines short — sands) 
_ tons) tons) . : 

Murray__—_—--__.._-.____ 2 23 $23 6 WwW WwW 
Norman ~~~ _-__.—-___ 3 wi. Ww 6 188 $333 . 

| Olmsted __-__ 6 199 389 4 324 156 
Otter Tail _§_-__ n:) 820 1,784 7 399 736 
Pennington ____§__2_ 222 3 43 81 3 81 156 
5 | a 6 386 - 551 6 486 712 
Pope ___-- 4 137 319 4 208 418 
Redwood_________________ __ Ww Ww 5 89 - 188 
Renville _.-_-_____~________ 2 WwW WwW 2 WwW 83 

* Rice = 3 313 345 4 66 119 
Roseau ~~~ ee 9 42 63 9 WwW  . W 

. St.Louis _- 14 736. 1,408 20 894 2,019 : 
Sherburne________________ __. 6 268 529 6 330 154 
Stearns______. = 4 -. 98 239 4 739 =~ ~Ss«1,280 , 

- Steele. 6 580 960 6 389 721 
| Swift 10 Ww W 9 94 120 

—  Modd ~~ 4 196 238 | 5 133 17% 
Wabasha. 2 84 282 2. 169 458 * | 
Wadena __- 2 W Ww 3 TT 105 | 
Washington _____.- =» 11 1,945 4,282 11 1,995 8,886 
Watonwan_______________- oe 2 Ww WwW 1 . 27 57 

| Wilkin ---_.--_-__________  ..° 2 50 84 1 W W - 
Winona__-_-- =e 4 191 606 4 - 205 673 , 

| Wright __________________ 4 209 871 6 291 574 
: . Undistributed? _____________ "26 3,355 8,351 36 4,439 11,184 

‘Total®, BB 20,276 44,222 428 22,612 49,087 

"Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” _ 
‘Faribault, Grant, Nobles, Pipestone, Traverse, and Waseca Counties are not listed because no production was 

 Fincludes Anoka, Big Stone (1982), Blue Earth, Carver, Chippewa, Chisago, Cottonwood (1984), Dodge, Jackson (1984), | 
Kandiyohi, Nicollet, Pine, Ramsey, Red Lake (1984), Rock, Scott, Sibley, Stevens, and Yellow Medicine Counties; sand and 

_ gravel that cannot be assigned to specific counties (1984); and data indicated by symbol W. . 
‘Data may not add to totals shown because of independent rounding. - 

— Industrial. —Industrial sand was pro- in quantity and value over that of 1983 : 
duced in Le Sueur, Scott, and Washington by 39% and 18%, respectively. Granite 

| Counties. Output increased markedly over accounted for the bulk of the production, 
that of 1983. The average unit price of the which was marketed principally for monu- 
material marketed was $18.01 per ton,a5% mental and cut stone purposes. Minnesota 
decrease compared with that of 1983. In- ranked 10th among the 32 States for which 
cluded among the uses for which the sand dimension stone production was estimated. 
was marketed were a proppant for the oil Lesser quantities of limestone were also 
industry in a process known as hydrofrac- quarried for dimension stone use. 
turing to enhance oil well production, glass Cold Spring Granite Co. announced a $5.0 

containers, and for foundry use. million expansion that would involve con- 
Stone.—Stone production is surveyed by struction of a new four-building facility 

the U.S. Bureau of Mines for odd-numbered near Cold Spring for producing thin granite 
years only; this chapter contains only esti- sheets, about 1-inch thick. The new facility 
mates for 1984. Data for even-numbered would have state-of-the-art equipment that | 
years are based on annual company esti- would reduce production costs and enable 
mates made before yearend. the company to compete better with the 
Crushed.—Crushed stone produced dur- thin, low-cost foreign granites that have 

ing 1984 was estimated to have increased been imported in large quantities during 
approximately 4% in quantity and 2% in the last 4 years. The existing operations 
value compared with 1983. The average unit that produce 3- to 4-inch thick granite slabs 
price for the material marketed was esti- and other products will continue to operate 
mated at $2.90 per short ton. unchanged. 
Dimension.—The estimated output of di- Delano Granite Inc. of Delano filed for 

mension stone during 1984 increased both bankruptcy on March 26, 1984. This one-
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time major producer of granite monuments =§- Vermiculite (Exfoliated).—W. R. Grace & 3 
| closed its plant late in 1983. , Co., at a plant in Hennepin County, exfolia- | 

Sulfur (Recovered).—Sulfur was recov- ted processed vermiculite obtained from 
ered as a byproduct of the petroleum refin- out-of-State sources. Sales of the exfoliated : 

ing operations of Koch Refining Co., a material decr eased In quantity and value 
division of Koch Industries Inc., near Pine Compared with 1983 levels. Approxi- 

. Bend in Dakota County, and of Northwest- mately two-thirds of the output was market- 

ern Refining Co., a division of Ashland Oil ed for loose fill and block insulation; the | ! 

Inc, near St. Paul Park in Washington Temainder was used in fireproofing and : 
County. Sales increased 20% in quantity concrete and plaster aggregate applications. 7 
and 23% in value compared with those of  igiate Mineral Officer, Bureau of Mines, Minneapolis, | 
1983. MN. | 

7 , Table 9.—Principal producers | oo | 

Commodity and company Address Type of activity County 

Clays and shale: 
a Ochs Brick & TileCo __.__.___ Box 106 Pits and plants... Brown and Red- So 

. — Springfield, MN 56087 wood. , 
Iron ore: . eo : 

- The Hanna Mining Co.: 100 Erieview Plaza : 
' Cleveland, OH 44114 “ 

Butler Taconite Project _____ -~----—-....__... Mine, concentrator, Itasca. a 
. . . agglomerator. - oS 

National Steel Pellet Project _ ~----~-~--_------ ~---do____---_ Itasca and St. Louis. 
Inland Steel Mining Co.: 30 West Monroe St. oe . 

Chicago, IL 60603 . ° 
Minorca ___ ~~~ ___ -----~- +e LL do St. Louis. _ os 

LTV Steel Co., — Box 196 ae 
Northwest Ore Div.: ; Aurora, MN 55705 . ce 
McKinley Extension _ ~~ — — — eee eee Mine and - Do. oe 

concentrator. So 
Oglebay Norton Co.: 1100 Superior Ave. . ae . 

Cleveland, OH 44114 ; ee : 
Eveleth Mines__._._______ a Mine, concentrator, Do. . . 

agglomerator. oe 
, Pickands Mather & Co.: 1100 Superior Ave. 

Cleveland, OH 44114 
Erie Commercial ________~_ --- ~__-do. i _- Do. . , 
Hibbing Taconite Co — - - - — —- —-----~------_-_--~ ~---do____~- Do. . - 

Pittsburgh Pacific Co.: _ 2521 Ist Ave. : Oe 
Hibbing, MN 55746 Ce 

Connie, Donora, Pittsburgh wae eee Stockpile Do. Oe 
Pacific Fee, and Silver. shipments.  —> a 

Reserve Mining Co: Silver Bay, MN 55614 ___ 7 
Peter Mitchell. ._.________ ~ oo Mine and primary ‘Do. . 

crusher. Fo 
Silver Bay plant. .________ ~------- + Concentrator and Lake. 

agglomerator. a 
Rhude & Fryberger Inc.: . Box 66 , . 

_ Hibbing, MN 55746 - 
Rana _______.________ —~----------~-+--- Mine and plant __ St. Louis. 
Sharon Culver. _________~_ woe Stockpile . Do. .- 

. shipments. 
United States Steel Corp. Box 417 . 

Minnesota Ore Operations: Mountain Iron, MN 55768 
Minntac ______________ ~--- ee Mine, concentrator, Do. 

agglomerator. 

ten Crystal S Co 101 North 3dS Quicklime and Cl d Polk nerican ugar —---- ort t. icklime an ay and Polk. 
. Moorhead, MN 56560 shaft kilns. 

Southern Minnesota Sugar Coop __ Box 500 _~__-do_______ Renville. 
Renville, MN 56284 

Manganiferous ore: 
Pittsburgh Pacific Co.: 2521 1st Ave. 

Hibbing, MN 55746 
- Algoma-Zeno ___________ eee Stockpile Crow Wing. 

. shipments. 

Peet Lakes Peat Prod Co 2305 Ford Parkw: Bog St. Lo reat Lakes Peat ucts Co____ ord Parkway and processing t. Louis. 
St. Paul, MN 55116 plant. 

Michigan Peat Co ___________ Box 66388 -~_-do_______ Carlton. 
Houston, TX 77006 

Peat Resources Inc___________ 700 North Lilac Dr. ~~ _-do_______ Aitkin. 
Golden Valley, MN 55422 

Power-0-Peat Co____§________ Box 956 -~~—-do_______ St. Louis. 
Gilbert, MN 55741 

Tamarack Peat MossCo _______ Underwood, MN 56586 _ _ _~__-do_______ Otter Tail.
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Table 9.—Principal producers —Continued : 

Commodity and company. Address Type of activity . County 

Perlite (expanded): 
. 

Conwed Corp ______________ Box 43237 Plant ______-_ Carlton. 
Do St. Paul, MN 55164 . 

Sand and gravel: 
Construction: - . 

Arsenal Sand & Gravel Co ___ Box 12707 Pit and plant____ Ramsey. 
New Brighton, MN 55112 . 

Barton Sand & Gravel Co _ _ _ _ 10633 89th Ave. North Pits and plants_ _ _ Benton, Dakota, 
. Osseo, MN 55369 __— Hennepin, Sher- 

. burne, Washing- 
: ton, Wright. 

. Fischer Construction Co.Inc_. 6801 West 150th St. its Pit and plant_ _ _ _ Dakota. 
; Apple Valley, MN 55124 - 

C.'S. McCrossan Inc _..._.__ Box 322 ~---do_______ Hennepin. 
Osseo, MN 55369 

North Star Concrete Co _____ Box 167 Pits and plants_ _ _ Le Sueur and 
. a Mankato, MN 56001 Nicollet. ; 

J. L. Shiely Co... = 1101 North Snelling Ave. Pit and plant_ _ _ _ Washington. . 
St. Paul, MN 55108 

Stommes Construction Co_ _ _ _ Route 4 SO -~ doi Stearns. 
St. Cloud, MN 56301 oo 

_ Industrial: - 
a Minnesota Frac Sand Co., a divi- 1101 North Snelling Ave. -~---do__.___ Scott. 

sion of J. L. Shiely Co. St.Paul,MN55108 ~~. 
oe Twin City Silica Ltd | 499 Cottage Grove Dr. ~---do_ 2 = Washington. 

Woodbury, MN 55125 - | 
Unimin Corp ___________ 258 Elm St. . ° . Pits and plants_ __ Le Sueur. © 

. a New Canaan, CT 06840 
Stone: ee . 

Crushed (1983):. . we 
; - Granite: = oe : . 

- Cold Spring Granite Co_ _ — Cold Spring, MN 56320 _ _ Quarries and plant Stearns. 
The Green Co. Inc_ — ____ 200 14th Ave. Quarry and plant _ Yellow Medicine. 

a Granite Falls, MN 56241. : 
Ortonville Stone Co.,asub- Box 829 ~_--do_ Big Stone. . 
sidiary of L. G. Everist Sioux Falls,SD 57102 oo . 

_ J.L.ShielyCo _..__... . 1101 North Snelling Ave. _~_—-do______- Stearns. 
. . - St. Paul, MN 55108 ° Soe 

Limestone: Ls . : " . 
Bryan Rock ProductsInc.. Box 215. _ Quarries and Scott and Washing- 

a Shakopee, MN 553879 - plants. ton. 
Edward Kraemer & Sons 1000 West 122d St. . Quarry and plant _ Dakota. 

7° Ine, se Burnsville, MN 55337 - 
Mankato Aglime & Rock Co Box 254 __—~-do_______ Blue Earth. 

an Mankato, MN 56001 
Mathy Construction Co., Route 3, Box15 me Quarries and Olmsted, Wabasha, 

— Patterson Quarries Div. St. Charles, MN 55972 plants. Winona. 
Midwest Asphalt Corp., Box 338 : Quarry and plant _ Scott. 

— River Warren Aggregates § Hopkins, MN 55343 . . 
c. 

Quarve & Anderson Co_ __ 2430 Marion Rd. SE. Quarries and , Goodhue, 
. Rochester, MN 55901 : plants. pee te Wa- 

J. L. Shiely Co 1101 North Snelling A | d Sco 1 Washing | . L. Shiely Co ________ 0 nelli ve. ~_~-do______- tt an ing- 
, St. Paul, MN 55108 Do ton. 

Quartzite: . an 
New Ulm Quartzite Route 5, Box 21 Quarry and plant _ Nicollet. 

Quarries Inc. New Ulm, MN 56073. 
Traprock (basalt): 

Arrowhead Blacktop Co —_ Box 6568 : ~---do_______ St. Louis. 
co Duluth, MN 55806 

Dimension (1983): 
Granite: | ; 

' Cold Spring Granite Co_ _ _ Cold Spring, MN 56320 _ _ Quarries ______ Big Stone, Mille 
Laca, Renville. 

Do __-__-~--..--- -~--------~-----+-- Quarries and plant Stearns. 
View Quarry Co., a division Box 924 Quarry and plant _ Redwood. 

of Rex Granite Co. St. Cloud, MN 56302 
Limestone: 

Biesanz Stone Co. Inc_ _ _ _ Box 768 _~-~-do_._____ Winona. 
Winona, MN 55987 

Oe Minnesota Quarries Inc _ _ Box 1358 ----do_______ Blue Earth. 
Mankato, MN 56002 

Vetter Stone Co ______— Route 5, Box 41 -~~~-do__.____ Le Sueur. 
Mankato, MN 56001 

Sulfur (recovered): 
Koch Refining Co., a division of Box 2302 Elemental sulfur Dakota. 

Koch Industries Inc. Wichita, KS 67201 recovered as a by- 
product of oil 

North Co., a di Drawer 9 refining: orthwestern i -» & Givi- wer ~-—-do_______ Washington. 
sion of ene doa foe St. Paul Park, MN 55071 

Vermiculite (exfoliated): 
W. R. Grace & Co., Construction 62 Whittemore Ave. Processing plant_ _ Hennepin. 

Products Div. Cambridge, MA 02140
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The Mi ] Industry of 
. i [i e e e | | : 

This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Bureau of Geology and Energy 
Resources, Mississippi Department of Natural Resources, for collecting information on 
all nonfuel minerals. | 

By James R. Boyle,’ Maylene E. Hubbard,? and Alvin R. Bicker? __ 

The value of Mississippi’s nonfuel miner- the production of recovered sulfur, and | 
al industry in 1984 was $94:2 million, an third in bentonite and fuller’s earth. Major 7 
increase of 5% over that of 1983. Although commodities produced were cement, clays, 
relatively small, the increase continued an sand and gravel, and stone. Although out- 
upward trend that has lasted for 2 years. put increased, total value was still below 
Mississippi's weak economy began to recov- the peak years of 1978 through 1980. The : 
er substantially early in the year, but the increased output was attributed to a slight 
onset of higher interest rates affected the upturn in construction activities, which 
economy severely after midyear, resulting peaked by midyear. Mississippi ranked 41st 
in only a minor recovery. : nationally in value of nonfuel minerals 

Mississippi ranked second nationally in produced. | : 

Table 1.—Nonfuel mineral production in Mississippi? | | 

} Z 1983 1984 
Mineral | Val Val 

) 7 . Quantity (¢housands) Qantity ¢housands) 

Clays_.______________________ thousand short tona._ _—_—‘1,446 $23,846 2,398 $30,565 
Sand and gravel (construction) _________.___...._.__do____ 11,000 ©34,600 12,205 $4,955 
Stone (crushed)____________-_._____________do____ 1,651 - 4,377 °2,000 ®5,800 
Combined value of cement and sand and gravel (industrial) _ _ _ _ _ _ XX 26,8820 XX 22,858 

Total___-~__-~~-----~-~-------------------- XX 89,705 XX 94,178 

¢Retimated. XX Not applicable. | | 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

331
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| Table 2.—Value of nonfuel mineral production in Mississippi, by county’ 

- (Thousands) 

. Minerals produced in 1983 
a County . 1982 1988 in order of value — . 

Adams ________---------~------ | Ww ) | ; 
Benton ____________-~--------~-~-~- Ww Ws Clays. 
Bolivar __-__________~-_-__---_--~ $227 3) 
Carroll _________-----------~---— WwW ?) ; 
Clay ___.----__----~----------=- Ww =. W Stone (crushed). . . 

. -Copiah _________-_----~--------- 4,814 (?) 5 
DeSoto _________-----~-~---~-~-+-+--~- 2,751 (??) ; 

Forrest _._______----_---------- WwW —?) i 
-George _____-_~----~~__-_~~------ 40 ?) . a : 

. Hancock ___~______-____---~~---~- 81 | ?). | ce oe 
Harrison ___—___-_____~------- ~~~ 40 A. — ee 
Hinds _______.__=_-__-~-~-~~--~___-— WwW $736 Clays. . . 
Holmes ._ 2 5 2 eee ee Ww - &@ 7 
TItawamba_..__ __-_______---~--_---~- 1,654 . ?) . 
Jackson _________~_~_--_-~-_----+-~ Ww W Sand and gravel (industrial). . 
Jasper..____________-~_____---~-- 54 7?) | 

. Jefferson Davis _____-_______-------~ 16 . & | 
Jones ____ ~~~. ___~-~--_---~-~-~-~- Ww . W Clays. . ” 
Kemper___.____=---_-_-_-__------ Ww Ww Do. Se 
Lauderdale____..________----~-~~-- WwW Ww Do. 
Lincoln __.-~_~__---~_-------~--~-+-- , WwW ? ° . 

Lowndes _______~_ eee WwW W — Cement, stone (crushed), clays. _ 
Marion ___-__________~_-_~~--~-- 1,260 (?*) : . 
Marshall _.._-_________------~---- Ww W Clays. . 
Monroe _________~ 1 -__~-~------- 7,373 5,952 Do: 
Noxubee _~ ~~ -__~__---+_----~-~--- Ww - W_ Clays, stone (crushed). 
Panola ___-_----__~~-~-----~--_~-- Ww W Clays. 
Pearl River. ._-______------_----- . 388 ?*) 
Perry ___.-__-_~-~~~~-~---_----- 11 A . . a 
Pike _______-----------~~+----- Ww __ ?) . 
Rankin ___ ~~ ~_~_______~~-~-~_-__-_ (3) oe 
Smith ___._.-__---------------- (°) ._-W_ Stone (crushed). a 
Stone _________+--+=------------ WwW (7). . 
dippah ~----- eee Ww ~ W Clays. 

Tishomingo_ _____.—_____-_------- WwW W __ Stone (crushed), sand and gravel (industrial). 
Walthall __-____________-_-__---- 154. ?) | . 
Warren ___ -______~-~------~------ WwW (?) . 
Washington ____________~-------- WwW (?) 
Wayne _______-_____----_----~-~-- (3) 216 Stone (crushed). . a 
Winston. ___-_______~----L_------- WwW W Clays. . 
Yalobusha _____________--_-----~~-~- WwW 9) 
Yazoo ____.___~___~~-~---~-----+-~- W. 4) ° 
Undistributed* _____________._---- 53,854 48,199 . 
Sand and gravel (construction) _______-~-- XX °34,600 
Stone (crushed) ____________------- W XX 

Total® Le 72,685 89,705 . 

“Estimated. W Withheld to avoid disclosing company proprietary data; included with ‘“Undistributed.” XX Not 
ap e. 
ENo nonfuels mineral production was reported for counties not listed. . 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
( “Crushed stone was produced; data not available by county. Total State value is shown separately under “Stone 
crushed). 
“Includes mineral production that cannot be assigned to specific counties and values indicated by symbol W. 
5Data do not add to totals shown because of independent rounding.
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Table 3.—Indicators of Mississippi business activity 

. 1982" 1983 1984” 

Employment and labor force, annual average: . . 
opulation _____________-____~-___---____----—~—~~thousands__ | 2,567 . 2,581 2,598 : 

Total civilian labor force ______§________..~-__----------~-~~-do____ — 1,065 1,064 1,074 
Unemployment _________________-~----~-~-~~~-~_~-~~__~-do____ 117 134 116 

Employment (nonagricultural): 
Mining total? _-_______________ do 11.8 8.8 9.2 

Nonmetallic minerals except fuels? _______._._____________do____ 9 7 ' NA 
Oil and gas extraction ______§_~§_~§_~____-_ do 11.0 8.1 8.4 . 

Manufacturing total_____§___________-__.________-~-~-do____ 203.2 204.7 218.6 
Primary metal industries? ________________________ do____ 12.5 12.2 NA 
Stone, clay, and glass products _______..-___________-_do____ 5.7 - &.7 6.2 
Chemicals and allied products ______..__._..__.-------.do._._.~—— 6.5 6.5 6.8 
Petroleum and coal products ____.______________-~~~_do____ 1.9 2.1 2.1 

Construction ~_______________ ~~ do 39.6 36.2 37.6 
Transportation and public utilities _. _._____________.____-_do____ 39.6 38.6 39.1 
Wholesale and retail trade __ $$$ -____.______~__________-_do____ 161.6 165.2 175.5 
Finance, insurance, real estate _________________-_--~~~-do____ 32.9 33.5 34.2 
Services _.. -_______~_ ee do 122.1 124.6 125.5 
Government and government enterprises _ — .._ _ ______-____—-do____ 180.0 181.1 183.5 

Total® _____________-___---__~_-__---~-_-~~~do___~ 790.0 7928 823.1 
Personal income: | —_ 7 

Total. ~~~ > Le millions__ $19,939 . $20,810 $22,862 
Per capita — — — — ~~~ == - = 2 oo nn nnn nnn nnn nnn sane ~ $7,762 - $8,062 $8,777 

Hours and earnings: a, ; 5 
Total average weekly hours, production workers _________1—~-_-~-----~-~- 38.1 40.1 40.6 
Total average hourly earnings, production workers __ __~_______~~----~--- $6.41 $6.70 $6.95 

Earnings by industry: a : - 
Farm income __ =~» /§ -_/. /»_/§ >» 5 ee Le millions_ _ $467 $332 $748 
Nonfarm ______§________~ ~~ eee doi )=— (318,275 = $13,918 $15,081 

Mining total. ________._________-_.___-_____~__.~~-do__~~ $380 $257 $278 . 
Nonmetallic minerals except fuels_ _____...___.____-----do_-__ . $14 $12 $13 
Oil and gas extraction _._§______.._.-__-.1---____-~~-do._.~ $366. $245 $265 

Manufacturing total________.......--______--__~.~~-do___~_ $3,404 $3,448 . $4,503 
Primary metal industries _-____________.-~-----_---~-~-do____ - $69 . $16 - . $93 
Stone, clay, and glass products — ~ - ~~~ ~~~ ---~--~~~---~~-do--~- $106 $114 $125 
Chemicals and allied products __.______...-__________do___=» $155 = $164 | $186 
Petroleum and coal products ___.._...-_+-_-__---_-—-do____ $74 $91 $99 

Construction ___________~_~~--_i______ doe $867 $798 $793 
Transportation and public utilities - - -—-—-----~~~-=---~~~~do- ~~~ ~ $1,015 $1,056 $1,124 
Wholesale and retail trade __-___.$____~______.._____..----do____ $2,087 = $2,229 $2,445 . 
Finance, insurance, real estate ______.._____.-___.___ ___do__=_ $583 $649 $702 mo 
Services __________________~~~_--~__~_______--__-do___~ — $1,984 $2,160 $2,341 oo 
Government and government enterprises _____ ... ________—_do____ $2,785 $2,985 . $3,123 : 

Construction activity; = ce 03 : 
; Number of private and public residential units authorized ~__________---- 6,207 © 9,770 10,877 

Value of nonresidential construction. _____..__._______. ~~ millions. — $169.3 $205.9 $254.8 
Value of State road contract awards _________-__-_--__--~~~~-~-do___~_ $108.0 $202.0 $235.2 
Shipments of portland and masonry cement to and within the State . ; Le 

. thousand short tons. — ' 712 | 167 850 
Nonfuel mineral production value: 

Total crude mineral value _______~..~___________....— ~~~ miillions__ $72.7 $89.7 $94.2 
_ Value per capita__________---------------~-~-+-~-~-~-~~+-+-~-+---- $28 $35 $36 

* PPreliminary. "Revised. NA Not available. | , . 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. . 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
3Data may not add to totals shown because of independent rounding. | . : 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines.
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oe Trends and Developments.—Mississippi’s the latter part of the year, the company 
ae limited output of minerals is tied closely to announced a second expansion of $8 million . 
— construction activities. The unemployment to. increase production to 72,000 tons per 

| rate, which also mirrors construction activi- year. The expansion, to be completed by | 
: _ty, declined to 9.5% at midyear as construc- mid-1986, will result in about 20 new per- HO 

- tion activity increased. The rate then rose manent jobs. Feedstock for the plant comes 

-.. .. sharply in the fourth quarter to 11:0% with from Kerr-McGee’s Mobile, AL, synthetic. | 
_ declines in construction-related manufac- _ rutile plant, which should be able to supply : 
ss turing sectors. Rising interest rates during all of the needs of the expanded Hamilton 

the second-quarter triggered the decline in plant. we : Co 

__.__ Mississippi’s interest-sensitive construction, . The Mississippi Department of Economic _ 
a textile, and apparel industries.t The State’s Development (MDED) announced 19 expan- 

recovery still remains one of the weakest in ‘gions in mineral-related industries during : 
| the Southeast; CS _ 1984. The expansions were noted as follows: | 
a. Mississippi’s exports of manufactured jay industry (eight), steel and foundries 

products grew faster than production and ix), concrete products (two), sand andgrav- 
generated about 9% of its manufacturing 9} (two), and titanium dioxide (one). : 

_ Jobs,* leaving the State vulnerable to new During fiscal year 1984, 177,428. short 
- --: economic setbacks because of the relatively tong of ilmenite from Australia was im- 

= high proportion of its work force in manu- ported through the Port of Gulfport and 
a facturing. The production tax on sand and shipped to E. I. du Pont de Nemours & Co.’s 

oe gravel ‘and. crushed stone, in essence a titanium dioxide operations at Pass Chris. 

a severance tax, increased to 6%, up from 5% tian This was a slight increase over that of | 
oe in: 1983.. However, with the exception of 4999 . ee 

_ operations in direct competition with near- ~“ KemaNord Inc, announced planned ex- 
Ce by out-of State operations, this tax had a pansions for its sodium chlorate plant in. 

ss minimal impact on output. Columbus to increase production from : 
ae _ The Tennessee-Tombigbee Waterway was . 58.000 to 98.000 short pre r year bi 

ae completed during 1984 and was expected to ‘dy 1988 Sodium chlora pe . eed i : 
one open early in 1985. Producers were adverse- bie wh ulp and as “™ ‘dizi: ave 8 ee he 

_ __. ly impacted by the completion as demand each pulp and as an Ox! g agent in tt eo 
"> fz sand and gravel and crushed stone fell. “78™U™ industry. KemaNord is the US. Maintenance requirements for. the water- subsidiary of KemaNord AB of Sweden, 

.. «way and the. Mississippi River amount to. which will become the world’s largest pro- 
a ESE about 1 million short tons of stone per year. ducer of sodium chlorate with expansions 
a. ‘The major portion of these requirements announced in 1984. Salt from Louisiana will | 

are for the Mississippi River and are obtain- ¢ bar ged up the Tennessee-Tombigbee Wa- 
-"-*_. @d'from sources‘in Arkansas and Tennessee. terway tothe plant. . 

°° = Renovation and. expansion have been start- Phelps Dodge Corp. sold its Starkville 
_° “ed at port facilities at Mobile, AL, Gulfport uilding wire and cable plant and its relat- — 

and Pascagoula, MS, and Pensacola, FL, ed businesses to Hi-Tech Cable Corp., a new | 

with ready access to the Port of New Or- independent company made up of the man- 
Ce leans for worldwide shipping. Major com- ®gement at the Starkville plant. The plant’s 

a  modities expected to move over the new Major product is copper building wire, and 
a waterway include aggregate, chemicals, the new owners announced plans to contin- | 

: | coal, metallic ores, nonmetallic minerals, ue and strengthen the existing operation. 
petroleum, and steel. In the energy sector, the oil and gas a 

o Development of the Tennessee-Tombigbee industry, despite weakening prices, improv- 
| Waterway could be a positive influence on ed in 1984 over depressed activity levels of 

Kerr-McGee Chemical Corp. to continue 1983. Employment was up 4% as drilling 
developing its Hamilton facility. The activity increased slightly; output from pro- 
Hamilton facility consists of titanium diox- ducing wells also increased slightly over 

ide, electrolytic manganese, and chemical that of 1983. Although lignite reserves in 
plants. About 100,000 short tons of material the State were estimated at over 5 billion 

. per year, currently shipped by rail, could be short tons, plans to develop this resource 
transported on the waterway. In 1984, the have been indefinitely delayed. — 
titanium dioxide plant completed a $4 mil- Legislation and Government. Pro- 
lion expansion program and increased pro- grams.—During the year, the Mississippi 
duction capacity to 63,000 tons per year.In Bureau of Geology and Energy Resources
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_ continued investigation of the geology and education in mineral sciences and engineer- 
_.. Mineral resources of the State. The Surface ing. - | 

Section completed field investigations in Late in the year, the U.S. Bureau of Land 
. Newton County and initiated work in Tisho- Management (BLM) identified 78 parcels of 

. mingo County. The Subsurface Section pre- land in Mississippi covering 6,013 acres of | 
pared. regional subsurface maps and main- unleased Federal land. presumed to contain 
tained the Sample and Core: Library. The oil and gas leases. BLM proposed to publish 
Mineral Lease Section leased State-owned a notice in 1985 detailing the location of | 
lands for mineral:exploration. Income de- these unleased parcels to determine priority 
rived from leasing, royalty, and permit of leasing. | | 
activity totaled $432,000 during.the year. :-The U.S. Bureau of Mines placed a , 
The Groundwater: Section: completed 244 $100,000 contract with Jackson State Uni- _- : 

| electric logs of water wells:and began ob- versity, Jackson, to study the characteris- | | 
taining ground water data in Alcorn and _ tics of respirable mine dust. a | 

7 Tishomingo Counties. An “Economic Miner- | The U.S. Geological Survey conducted me 
als Map of Mississippi’ and a “Minerals various basic geologic and geophysical 
Producers Directory—1984” were published studies within the State of Mississippi. The 
during the year. The Surface Mining Sec- Survey published Professional Paper 1300, 
tion continued to administer the Surface “Wilderness Mineral Potential,” which in- 

-.. +» Mining Act of 1977. re cludes the Sandy Creek Roadless Area in 
a The Mississippi Mineral Resources Insti- Mississippi. The report was prepared in 

_ tute at Oxford continued mineral resources . cooperation with the U.S. Bureau of Mines. 
investigations during the year. Programs |= The U.S. Department of the Interior sche- 

- conducted included studies of heavy miner- duled a meeting late in the year with repre- 
a als offshore, utilization of zeolite and vari- sentatives of seven coastal State governors, _ 

ous: clay types, examination of Landsat including Mississippi, to discuss issues un- | 
reflectivity, and several energy related der section 8g) of the Outer Continental 

_ studies: involving both lignite and oil and Shelf Lands Act. Section 8(g) requires the | 
} gas. The institute continued an ongoing Secretary of the Interior to offer the Gover- 

program designed to aid in the commercial- _ nor of the affected State the opportunity to 
- ization. of minerals in the State. The pro- enter into a fair and equitable agreement 
_° -. -- gram emphasized research to identify min- concerning the disposition of revenues gen- 
-.. erals with potential for development and _ erated by a Federal lease within 3 miles of | 

_ . methods to.assist bringing those minerals the seaward boundary of the State contain- 
into development. In fiscal year 1984, the ing pools of oil and gas that underlie both _ 
U.S. Bureau: of Mines. allotted $150,000 to State and Federal waters. No agreement 

- the institute to foster and support graduate wasreached during the year.. a 

| | ~ REVIEW BY NONFUEL MINERAL COMMODITIES | 

ao NONMETALS - cluded anhydrite, chalk, gypsum, iron ore, 
et .az:....... limestone, and sand. Clay was not required 

Nonmetals accounted forall of Mississip-  ecause of the high alumina content in the 
pis nonfuel mineral production in 1984. stone. The raw material is crushed, ground 
Commodities produced included cement, My aL » BF , 

_ Ty and fired with finely ground coal in the 
clays, sand and gravel, and crushed stone. kiln. Afte indin th the 
Cement.—United Cement Co. was the n. r oop g wi Oeein Gh ne ce 

sole producer of cement in Mississippi. The ment was shipped to markets in States in 
plant, in Artesia, Lowndes County, is in the the Southeast. . — 
east-central part of the State. The compa- Clays.—Total clay output increased ‘sub- | 
ny’s primary output was portland cement, - stantially over that of 1983. Seventeen min- 

with minor amounts of masonry cement. 98 companies operated 24 pits in 12 coun- 
Portland cement shipments decreased along ties, primarily in the northern and north- 
with unit prices; masonry cement output eastern part of the State. Ball clay, benton- 

increased. ite, common clay, and fuller’s .earth were 

Principal portland cement sales were to produced in Mississippi. The State ranked 
ready-mixed concrete companies, concrete third nationally in output of bentonite and 
product manufacturers, highway contrac- © fuller’s earth. Clays produced in the State 
tors, and building materials dealers. Raw were used in the automotive, construction, 
materials used in cement manufacture in- agricultural, and animal-feed industries.
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Output of common clay and fuller’s earth the remaining portion :in mid-1984.-Holly 
oO increased, while bentonite decreased and Springs Brick & Tile Co. announced a $4.5. __ 

a | ball clay remained at the same level asthat _ million expansion program at its plant in — 
of 1983. Common clay was mined at 18 pits, HollySprings. = 0 

| primarily in Benton, Noxubee, and Hinds Ky-Tenn Clay Co. was.the’only producer — 
Counties. Major uses were for brick, con- of ball clay in Mississippi; output was from 

| crete block, and structural concrete. Output a-surface mine in Panola County..The clay 
| was 1,871,000 short tons compared with was processed for a variety of ceramic uses 

943,000 tons in 1983; this was the highest with demand remainirig at:a relatively low | 
output in over 10 years. The resurgence of level. The product was shipped to markets 

7 construction activities through midyear had primarily out of State with some going to — 
| - a direct effect on brick companies in the export. markets..Columbus Brick Co, Co 

- State. Several companies operated at or lumbus, and Schneider Brick Co., Brookha- . 
__. ‘near capacity throughout the year. Merry ‘ven, announced expansion plans through | 

~~ Co., Augusta, GA, which purchased 50% of MDED. ©) 0 os of 

| Laurel Brick & Tile Co. in 1982, purchased a TR Ee eh 

- - Table 4.—Mississippi: Clays sold or used by producers = ~~ | 
os oe a (Thousand short tons and thousand dollars) ae car Se | 

a - Bentonite ‘clay, fuller’s. =. Commonclay . _ - Total . 
HE Year — o earth | Bees 

SO | -. Quantity Value Quantity | Value’ Quantity Value Quantity. Value | : 

| 1980 ________________- °° 215 6,284. We -W .. 1,054.. 3292 «1596 21714 
1981 --L 2 LL Ct:tséB 7,060 . WwW... Ww -649° 2,028 1,218 ~~ -23,309 
1982 __.______._.____ >. 882. «6,068 Ww Wo 380°. «1222 = 805-21, 181 | 

| 1988 _-__-___-. A 5952 W > We .. 948°. 2694. - , 1,446. 23846 
| 1984__... 2088 «6804060 COW WOT, «5,681, 2,898" 80,565 . 

W Withheld to avoid disclosing company proprietary data; included in “Total” . 

_ Mississippi’s bentonite producers, Ameri- ‘also announced expansion ‘plans through. = 
} can Colloid Co., Harshaw-Filtrol Partner- MDED. — RES 

ship, and International Minerals & Chemi- Two companies, IMC and Oil-Dri Produc- | 
_ : cal Corp. (IMC) operated four surface mines tion Co., mined fuller’s earth from pits in - 

in Monroe County. Bentonite was processed Tippah County. The clay was processed at 
. ‘for sale to the automotive industry, as a nearby plants for sale to the agricultural 

| foundry binder, and to the agricultural industry. Markets for fuller’s earth remain- _— 
industry for use as an animal-feed binder... ed low with production slightly higher than 
Demand remained relatively low with ship- that of 1983..Oil-Dri announced expansion : 

| ments mainly to out-of-State markets. Fil- plansthroughMDED. = © 
trol announced an expansion of its clay Nitrogen.—Cargill Inc., Chevron Chemi- 

_ desiccant facility at Jackson, which would cal Co., and Mississippi Chemical Co. pro- 
_ ‘double capacity. Clay desiccants are used as duced anhydrous ammonia during 1984. 

dehumidifying agents to prevent corrosion Total rated annual capacity of the three 
and mildew. Plant modernization of more facilities was.991,000 short tons. 
than $1 million would include a new dryer, Perlite (Expanded).—Mississippi ranked 
roll crusher, and improved storage facilities first in the Nation in output of expanded 
and was scheduled for completion in 1985. perlite. Manville Products Corp., Natchez, 
The calcium montmorillonite was shipped and the United States Gypsum Co., Green- 
by rail from Monroe County to Jackson. ville, expanded perlite shipped in from New 
Filtrol is developing a pit in Smith County Mexico. The product was used in roof insu- 
with ongoing tests to determine suitability lation and in formed products. Production 
of the material. American Colloid Co. plans and value increased over that of 1983. 

: to produce 15,000 tons per year of acid- Sand and Gravel.—Mississippi produced 
activated clay at its new $3.5 million facility both construction and industrial sand and 

- at Aberdeen. The plant is scheduled to start gravel in 1984. Production was from 100 
up by mid-1985. Acid-activated clay is used companies operating 107 pits in 35 counties. 

- to bleach and decolorize vegetable oils and Total output increased over that of 1983. 
animal fats and to refine mineral oils. IMC None of the operations in the State produc-
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ed over 1 million short tons in 1984. the 1970’s. The increase in 1984 was basical- 
Construction.—Construction sand and _ ly due to a surge in construction activities, 

gravel production is surveyed by the U.S. including highway work. Construction sand 
Bureau. of Mines for even-numbered years and gravel was produced at 105 operations 

| only; the 1983 chapter gave estimates. Data in 34 counties. Leading counties were DeSo- 
for odd-numbered years are based on annu-_ to, Copiah, and Holmes. The major portion 

| al company estimates made before yearend. of sand and gravel was shipped by truck. 
, Construction sand and gravel was the Valley Gravel Co., Bigbee Valley, and R. C. | 

leading commodity in value among the Cement Co., Hernando, announced expan- 
nonfuel minerals produced in Mississippi. sion plans at their pits through MDED; the 
Although production increased, it still has cost will exceed $4 million. | 
not returned to its peak production years of - a | : 

Table 5.—Mississippi: Construction sand and gravel sold or used in 1984, by major use 
| category 

mo Quantity 

| Use a (thousand (thousands) ton” | 

Asphaltic concrete__________________-___-__L en tLe ee 1,186 $3,623 $8.05 | 
Concrete aggregate _________—_~ ~~~ 3,334 11,840 “3.55 
Concrete products _____________________________ LL ie 58 178 ~~ s«83.86 
Fill 2 __ eee 76 87 1.14 
Plaster and gunite sands _____________~_---~~~ ~~~ 4 12 3.00 . 
Road base and coverings!______________-___2________ ie 1,166 2,652 227 
Other? _-- 5 6,387 16,568 2.59 

| Total or average ___._.-__.---------~----~------------ 312,205 - 84,955 2.86 

1Includes road and other stabilization (lime). | | 
7Includes roofing granules and other unspecified uses. a a 
5Data do not add to total shown because of independent rounding. 

Industrial.—Sand for industrial uses was pared with 722,000 metric tons valued at 
produced by two companies in Jackson and $67.9 million in 1983. 
Tishomingo Counties. Output decreased; | | 
the material was used in sandblasting, METALS | 
cores, and molds. — | Primary metal production is not a signifi- 

Stone.—Stone production is surveyed by cant industry in the State, yet contributed | 
the U.S. Bureau of Mines for odd-numbered ito the economic well-being of Mississippi. 

years only; therefore, this chapter contains Although the major production of the 
2 only estimates for 1984. The data for even- State’s extractive mineral industry was 

numbered years are based on annual com- nonmetallic, a significant metals industry 
pany estimates made before yearend. existed that depended mainly on out-of- 

Crushed stone output was estimated to State raw materials. According to the 
have increased mainly because of increased Mississippi Research & Development Cen- 
construction and road maintenance activi- ter, eight companies produced gray iron 
ties that started late in 1988 and continued castings and three produced steel castings. 
through most of 1984; demand for agricul- Shipments of ferroalloys decreased 15.3% 
tural purposes decreased. while value decreased 8.0%, indicating an 

Sulfur (Recovered).—Mississippi ranked increase In unl values. Kerr-McGee oper 
, second nationally in output of recovered H ‘Ito e oa orolmeite fe facia at 

sulfur. Five companies recovered sulfur nu ilizing pyrolusi om “radon, 
from refinery and natural gases. Production West Africa. 

ty al BASES. Corhart Refractories Co. Inc., Pascagoula, 
was reported by Shell Oil Co. in Clarkeand imported chrome ore from the Republic of 
Rankin County; Chevron U.S.A. Inc. in South Africa for the production of refracfo- 
Jackson County; Amerada Hess Corp. in ries. The primary use is in the form of 

Lamar County; Pursue Gas Processing & chromite to make refractory bricks for lin- . 
Petrochemical Co. in Rankin County; and ing metallurgical furnaces. 

Koch Hydrocarbon Co. in Clarke County. Six primary metal companies announced 
Sulfur sold or used in 1984 totaled 754,000 expansion plans through MDED at a cost of 
metric tons, valued at $74.4 million, com- over $3.5 million. Companies announcing
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oe . e e AL . : 

xpansi: ects ESCO p. a 
exp on Proj included : Corp 2Editorial assistant, Bureau of Mines, Tuscaloosa, AL. . 

_ (Newton), Forging Die Inc. (Olive Branch),  ; sat } | . sa State geologist, Bureau of Geology and Energy Re- 
Gipson Steel Inc. (Meridian), Shelby Die sources, Jackson, MS. - an 
Casting Co. Inc. (Shelby), Teledyne Irby ‘Wilson, G., and G. Sullivan. Mississippi: Moving Ahead, | 

. But Slowly. Economic Review, Federal Reserve Bank of 
Vink Co. ultport) , and Vicksmetal Corp. 41) ots Feb. 1985, pp. 69-76. 

icksburg). | _- 5Business America. State Export Series, Mississippi. 
LL . He Nov. 26, 1984,p.15. 

1State Mineral Officer, Bureau of Mines, Tuscaloosa, oe 

. Table 6.—Principal producers 2 

Commodity and company Address Type of activity . County 

Cement: - - 
United Cement Co —_______-----~- Box 185 | Plant__..... _-- Lowndes. . 

. Artesia, MS 39736 

_. American Colloid Co___~__-_-~----~ Box 75 . - Mine and plant _ _ Monroe. 
. a. Aberdeen, MS 39730 

Holly Springs Brick & Tile Co ______ ~~ Box 310 - ; 

, : : Holly Springs, MS 38635 
: - International Minerals & Chemical Corp _ Box 346A Mine____-_-_ = Do |: 

to, . . Aberdeen, MS 39730 . 
; - Jackson Ready Mix Concrete, adivision. Box 1292 _ --+-do ~~~ Hinds. 

_ of Delta Industries Inc. Jackson, MS 39205 Oo 
‘Sand and gravel: . 

American Sand & Gravel Co__ ~~ _---~- Box 272 Stationary plant _ Forrest. .. 
Hattiesburg, MS 39401 oe 

Blain Gravel Co ___.._____------— Box 278 Stationary plants Clay, Copiah, 
' . Mount Olive, MS 39119. _ Itawamba, 

. Marion. : 
Hammett Gravel Co_______----~-~-~- Box 207 oo Mines and plants_ Holmes, Mar- 

. Lexington, MS 39095 ‘jon, Pike. 
Stone (crushed): - ‘ 

Mississippi Stone Products _________- Box 338 Quarry. ____~_ Tishomingo. 
Iuka, MS 38852 Do Co 

_ State Department of Agriculture and Box 1609 Quarries _ _ — — _ — Clay, 
Commerce. . Jackson, MS 39205 Noxubee, 

ayne. 
United Cement Co ________-.----- Box 185 Quarry_____.— Lowndes. 

os Artesia, MS 39736 

th
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_ This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Missouri Department of | | 
Natural Resources, Division of Geology and Land Survey, for collecting information on 

| all nonfuel minerals. : | | : 

| By Jane P. Ohl,’ Heyward M. Wharton,? and Ardel W. Rueff? 

The total value of nonfuel minerals pro- the total value. Portland cement was Mis- 
duced in Missouri increased from $725.9  souri’s leading mineral product and ac- 
million in 1983 to $731.9 million in 1984, counted for more than 20% of total mineral 

and Missouri’s rank in the Nation as a_ value, including mineral fuels. Mine output | 
nonfuel mineral producer remained at of recoverable lead declined by nearly | | 
eighth. Missouri maintained its national 131,000 metric tons in 1984 and was the 
dominance in the production of fire clay lowest production since 1968—before three _ | 

_ and lead; was third in barite, lime, and zinc; of the new Viburnum Trend lead-zinc mines 

fifth in portland cement; and seventh in were in full operation. BO . 
7 crushed stone. Per capita value of nonfuel mineral pro- | 

- In 1984, 14 nonfuel minerals were mined duction was $146, compared with the na- 

| in the State, 6 metals and 8 nonmetals. tional average of $98. : 

Metals accounted for more than one-third of 

Table 1.—Nonfuel mineral production in Missouri! 

| _ 1983 1984 
Mineral “a Value =O tél 

Quantity (thousands) Quantity (thousands) 

Cement: . 
Masonry ________...___._-_- thousand short tons__ 146 $7,339 143 $7,033 
Portland ____________________________do____ 3,499 157,249 3,981 178,225 ee 

Clays?_____________________ doi 1,418 11,848 1,575 14,666 
Copper (recoverable content of ores, etc.) ___.____ metric tons_ _ 7,725 13,033 5,818 8,575 
Gem stones______~§_-_________ NA 10 NA 10 
Iron ore___§________._........- thousand long tons__ 877 27,054 1,370 WwW 
Lead (recoverable content of ores, etc.) _______-— metric tons__ 409,280 195,620 278,329 156,766 
Sand and gravel: 

Construction ____________ __-_L~ thousand short tons__ ©7700 ©17,700 7,967 19,364 
Industrial. __§_§-~§ _~§_-§__~§__~_ do 600 7,541 614 8,129 

Silver (recoverable content of ores, etc.)_ thousand troy ounces. _ 2,021 23,124 1,401 11,406 
Stone (crushed) ____________—__- thousand short tons__ 39,454 120,700 "41,600 ©137,000 
Zinc (recoverable content of ores, etc.) __.__ __ _ __ metric tons_ _ 57,044 52,052 45,458 48,707 
Combined value of barite, clays (fuller’s earth), iron oxide pigments 

(crude), lime, stone (dimension), and value indicated by symbol W XX 92,598 XX 142,016 

Total _________________ eee XX 77 25,868 XX 731,897 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Fxcludes fuller’s earth; value included with “Combined value” figure. 
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| ~ Table 2.—Value of nonfuel mineral production in Missouri, by county? 

(Thousands) . 

. uce County 1982 1983 Minerals produced in 1983 

Andrew __________~____ (?) WwW Stone (crushed). oe 
Audrain___~§_§_§_§_§_§____ $1,485 W Clays. 
Barry ___________----~- (?) $728 Stone (crushed). 
Barton____~_~____=--_-_ (7) Ww Do. . 
Bates___________-___~_ (?) WwW Do. 
Benton. ____~____—~____—_ (?) Ww Do. 

. Bollinger _______--_--_- W . (3) . 
Boone ______~-_~__~--~~- WwW Ww Stone (crushed), clays. 
Buchanan. ___~_________ _. Ww Stone (crushed). - . 
Butler. _-__________~_ wi... OW Stone (crushed), clays. oo, 
Caldwell. _§ 9 ~~ (7) WwW Stone (crushed). . So 

o Callaway ___~_~____2L___ Ww . W Stone (crushed), clays. = a 
Camden -______-~2--~__ — 182 578 Stone (crushed), stone (dimension). 
Cape Girardeau ___—___—~_ WwW W Cement, stone (crushed), clays.” 
Cass ________-__~~--- , (?) 769 Stone (crushed). . °- 
Cedar _______2_______ (?) W Do. 
Christian ____________~_ (?) 1,186. Do. 7 
Clark =~ Le 170 W Do. . 
Clay _-__--_________~- - WwW 5,021 Do. | 
Clinton _~____________ (7) WwW Do. 
Cole _-_-________-___ = 479 Ww Do. oe 
Cooper_____________-~- Ww 806 Do. : 7 

. Crawford _~___________~ W WwW Clays, stone (crushed). 
Dade_____ (?) Ww Stone (crushed). 
Dallas =_______-_~___~- (7) W -Do. - 

:. Daviess ~~~ ~_______. WwW Ww Do. 
De Kalb __ -§__ > (?) Ww Do. oo a 
Dent __. ____________ (7) (3) _ : . 

Douglas __ ___________~_ . 43 W Stone (crushed). So . 
Franklin _..____~--_--~ WwW W —_ Stone (crushed), clays. 
Gasconade ____________ Ww 4,163 Clays, stone(crushed). ~~ : . 
Gentry. ~~ ___.--___- Ww W — Stone (crushed). a 
Greene_____ = WwW W Lime, stone (crushed). 

- Grundy ____~____~_____ Ww 793 Stone (crushed).. a, 
' Harrison _-__---__------ . (7) 562 Do. : 

Henry .____.___.---~-- (?) ~~ —— a 
: Hickory __ 2 7 5 (?) W  ;Stone(crushed).- © ~ 

. Holt _-.- ~~ Le (?) WwW Do. a 
Howard _ Ww WwW Do. 
Howell. _-§ ->_-________ . Ww Ww Do. . 
Iron _-§_~_ LL 192,461 183,611 Lead, zinc, silver, copper, stone (crushed), 

7 stone (dimension). 
Jackson _____§._-________ Ww W Cement, stone (crushed). 
Jasper_-_$__§_§ = (?) 5,142 Stone (crushed). 
Jefferson __ ~~ __ i. __ Ww WwW Cement, stone (crushed), sand (industrial). 

~ Johnson (?) 519 Stone (crushed). 
Knox____..----------~ (7) _ Ww Do. 
Laclede ._______-_-_~~- (7) 480 Do. . 
Lafayette _.___________ 69 WwW Do. 

Lawrence __________~_ _ _ (?) WwW Do. 
Lewis _______________ 681 Ww Do. .- 
Lincoln ~_-__§__§_§_______ Ww 294 Do. 
Livingston ____________ WwW Ww Clays, stone (crushed). 
McDonald____§_________ (?) W Stone (crushed). 
Madison______________ 18 (3) 
Maries_______________ Ww WwW Clays. 
Marion ______________ (?) W Stone (crushed). 
Mercer______________ (7) WwW Do. 
Miller ~~ ~~ Le Ww 54 Do. 
Moniteau _____________ (?) 60 Do. 
Monroe ______________ (?) W Do. 
Montgomery _______-___ Ww WwW Clays, stone (crushed). 
Morgan ______________ (?) W Stone (crushed). 
Newton ______________ (?) 464 Do. 
Nodaway ____________~_ (?) Ww Do. 
Oregon. ____ ~~ _______ W 15 Do. 
Osage _______________ W WwW Clays. 
Ozark _~_-__§ ___________ 11 (3) 

Pemiscot __-___________ 225 (3) 
Perry _______________ 10 Ww Stone (crushed). 
Pettis _______________ (?) Ww Do. 
Phelps__-__§ —§_-_ > 152 702 Do. 
Pike __-____§__ 41,644 WwW Cement, stone (crushed), clays. 
Platte ___-_____________ WwW Ww Stone (crushed), clays. 

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in Missouri, by county: —Continued 

(Thousands) 

Minerals produced in 1983 
County 1982 1983 in order of value 

Polk _-_____--~-~-~_~_ - (?) WwW Stone (crushed). 
Pulaski ~-_-_~9_ ~~ ~__~_____ $165 wis Do. 

- Putnam ___~_-_-_~______ (?) WwW Do. 
Ralls_ ~~~ 27,321 WwW Cement, stone (crushed), clays. 

- Randolph ____~_____=___ (?) $535. Stone (crushed). 
Ray 2----.+---+--~-__ (?) _ . 

Reynolds -_~__~_~____.__ 127,277 73,648 Lead, zinc, silver, copper. . 
St. Charles _. 22.2 Ww - W.. Stone (crushed), sand (industrial). 
St. Clair. 2 (?) _— | 
St. Francois______2-2 1 _ W Ww Lime, stone (crushed). 
Ste. Genevieve _________- . Ww Ww Do. a 
St. Louis. $$$ ____ WwW Ww Stone (crushed), sand (industrial). - 
St. Louis City... _____ -- 118. (3) . a 
Saline _______________ (?) . 1,879 Stone (crushed). 
Scotland_________~__-_ oo (7) Ww Do. . 
Scott. -. -_-_- Le _ 68 . wis Do. 
Shannon ____ - (?) WwW Do. 
Shelby ________1--_-~_ : (?) Ww Do. 
Stoddard _____________ W WwW Clays. _ 
Stone. ~~~ Li LLL (?) Ww Stone (crushed). 
Sullivan. ~~. Le (?) 290 Do. . a . 
Taney ____________~_~_ 190 Ww Do. 
Texas _._--__-___----_ | 23 WwW Do. 
Vernon ________~____ (4) 992 Do. 
Warren _____________-_ Ww WwW Stone (crushed), clays. 
Washington. ___§______ == 66,343 55,521 Iron ore, lead, zinc, silver, copper, barite, iron 

oxide pigments. 
Wayne___ - (3) 4,075 Stone (crushed). 
Webster______________ 10 . 58 Do. 
Worth _______~_~__~__ (?) Ww Do. ; 
Wright_____._~________. . (?) ce WwW - Do. 
Undistributed*____2 2. 2 159,790 365,222, - - 
Sand and gravel (construction) . XX . ©17,700 — 
Stone: . a 

Crushed __ = ____ ©113,300 XX a . 
Dimension __________- "13 oo XX . Co 7 

7 Total® __________ ™732,856 725,868 . 

“Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with ‘“Undistributed.” 
XX Not applicable. . OO 

. 1No production of nonfuel mineral commodities was reported for counties not listed. 
- ‘Crushed and dimension stone was produced; data not available by county. Total State values are shown separately 

under “Stone.” 
3Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction). . 
. “Includes gem stones and stone that cannot be assigned to specific counties and values indicated by symbol W. 

5Data do not add to totals shown because of independent rounding. 

Table 3.—Indicators of Missouri business activity 

7 1982" 1983 1984” 

Employment and labor force, annual average: 
Population ______ ~~ _~__ ~~ ____________ thousands_ _ 4,942 4,963 5,008 
Total civilian labor force. __§_~§-§$ -§ -5./ - 2) 7 2 eee eee do 2,308 2,347 2,379 
Unemployment ____________--~.~_~____ do _ 213 232 172 

Employment (nonagricultural): 
Mining total’__ _.._._____________u_ ii _________do____ 7.1 6.3 6.0 

Metal mining? __§________________._~___________do____ 2.5 2.0 NA 
: Nonmetallic minerals except fuels? ___.._-__.____________do____ 2.8 2.6 NA 

Coal mining? ____________________ edo ___ 1.6 1.6 NA 
Oil and gas extraction? __________________________do____ 2 2 NA 

. Manufacturing total_______________________________do____ 406.8 405.4 430.9 
Primary metal industries _______§._________.________do____ 13.5 12.4 13.8 
Stone, clay, and glass products ______________________do____ 10.8 11.0 11.1 
Chemicals and allied products ___ ________.__._________do____ 28.1 27.6 28.8 
Petroleum and coal products? __-____________________do____ 1.3 1.2 NA 

Construction _____§.§_________~_______ doi 73.3 74.7 82.2 
Transportation and Public utilities. _-_-_______._.._______do____ 133.2 132.7 133.9 
Wholesale and retail trade__________._________._______do____ 459.8 463.7 480.4 
Finance, insurance, real estate ________________________do____ 108.9 111.8 113.8 
Services ___________-~________ doe 405.1 419.3 434.8 
Government and government enterprises __ ________________do____ 328.2 323.3 332.8 

Total® ~~ = ede 1,922.4 1,937.0 2,014.7 

See footnotes at end of table. .
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os Table 3.—Indicators of Missouri:business activity —Continued oe 

| | a 1982 _ 1983 1984P | 

Personal income: . Oo : . . 7 
Total. _-§__ -§_-§________-_ ~~ ~~ millions_ _ $51,679 $54,648 $60,847 
Percapita.____ 9 __~__ 2 $10,458 $11,010 $12,151 

Hours and earnings: . “ | - 
Total average weekly hours, production workers _______~—_.--~-~------ 38.1 40.1 40.6 

. . Total average hourly earnings, production workers _________~-_-__----~ $8.46 $8.89 $9.32 
Earnings by industry: . ; a 

Farm income_______________~_ i ue ~~ millions_ _ $585 $151 $794 ~~ . 
Nonfarm ___________~___=__~_ ~~ dot $36,515 $39,501 $43,722 | 

Mining total. ___-._-_________~_____i _________-~~~-do____ $201 ° + #&#&«+§$187  . $195, 
oe Metal mining ____._-/ 5 do $72 - $66.-- — $54 

Nonmetallic minerals except fuels_____~ ________..-____-do____ $53 $52 $61 
Coal mining ______~______---_-----~-~~--_~~~-do____ $63 $61 - $72 

_ Oil and gas extraction _____§__.__________~____-~-~-do____ $13 $7 . $8 
Manufacturing total___§___ ~~ 2-_-_____--.-_-_---~-~-do____ | $9,199 $9,829 $11,136 

. Primary metal industries...» __-_-/__ ____._.___--_---»--~-do_~_~_ $388 $369 | $422 
a Stone, clay, and glass products _________._______-----do____ = $248 $267 $293 

Chemicals and allied products ______________.--____~do____ $851 $901 ~ $983 
Petroleum and coal products _____~___1--_.-------=-~do___~_ $46 WwW WwW 

Construction _______________~ edo $1,899 $2,083 $2,476 
. Transportation and public utilities _. ____________-__-__-~~-do___~ $3,845 $4,178 $4,454 

. - Wholesale and retail trade __§_§_§ -_ _§$_-§ »§ » »§ ee ee do $6,589 © $6,830 $7,531 
Finance, insurance, real estate ____~§____________.___-__do____ $2,075 $2,398 $2,643 : 

- Services _____ 2 ee de $7,144 $7,962 $8,833 
Government and government enterprises __ = ________-~__-~-do___~ $5,459 $5,922 . $6,329 

Construction activity: - oo 
Number of private and public residential units authorized _-__.__._._.-_---- . 11,544 18,728 24,541 
Value of nonresidential construction ____—_~§ -2~__~.~__.__— millions__ $882.4 $875.6 $982.5 

- Value of State road contract awards__—______ ~~ _________~~~~-do____ $162.0 $364.0 $390.0 
Shipments of portland and masonry cement to and within the State : oo 

a ae thousand short tons__ | 1,278 1,420 1,698 
Nonfuel mineral production value: oo oe 

Total crude mineral value____§_______~__~~~~-_+-____~~~- millions_ _. $732.9 $725.9 . $731.9 
_ Value per capita_______~----~~--~--~---------------------- $148 $146 $146 

PPreliminary. "Revised. NA Notavailable. _W Withheld to avoid disclosing company proprietary data. . 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. . 
~ 2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

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

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and ~ 
U.S. Bureau of Mines. 
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| Figure 1.—Value of lead and total value of nonfuel mineral production in Missouri.
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Figure 2.—Principal mineral producing localities in Missouri. 

Trends and Developments.—A landmark will interpret mineral resources, mining 

decision on January 24, 1984, by the Nation- history, and mining technology—was ex- 
al Labor Relations Board allowed compa-_ pected to be opened to the public in early . 
nies to relocate jobs, even to other States, to 1986. 

avoid paying higher union wages. Employment.—According to the Missouri 
Strikes at lead-zinc mines significantly Department of Labor and Industrial Rela- 

reduced metal output and reduced union tions, Division of Employment Security, 
strength in Missouri. unemployment claims in the quarrying and 

In an effort to educate the public and mining category fell during the last quarter 
preserve a valuable part of the U'S. herit- of 1984. An increase of 200 mining employ- 
age, the Missouri Department of Natural ees (from 3,500 to 3,700) in the St. Louis, 

Resources began restoration of the old Fed- MO-IL, metropolitan area between Decem- 
eral lead-zinc-copper mill No. 3 in Flat ber 1988 and December 1984, was the area 
River, St. Francois County. About $1.2 mil- showing the greatest change. 
lion in State funds, generated by a 01% Missouri had 394 mineral establishments, 
sales tax for State parks and soil conserva- of which 24 were metal mining establish- 
tion, along with $20,000 given by St. Joe ments and 265 were industrial mineral 
Minerals Corp., will be used to restore the establishments, according to the Nation’s 
historic site. The Federal mill and historic latest 5-year survey, taken in 1982. Employ- 
site are in St. Joe State Park, an 8,500-acre ees in these two groups numbered 2,600 and 
tract donated to the State by St. Joe Miner- 2,800, respectively, in 1982, down from 3,400 

als in 1972. The initial phase of the proj- and 2,900, respectively, at the time of the 
ect—the establishment of a museum that 1977 survey.
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Environment.—In early 1984, the Envi- Missouri Department of Natural Resources. 

ronmental Protection Agency (EPA) issued Missouri’s future mined lead output 
a final rule limiting particulate emissions would be affected by the EPA announce- - 
from new plants started after August 24, ment in early August that it was consider- 

: 1982. The final rule limits the concentration ing reducing the permissible amount of lead 
: of. particulates in stack emissions to 0.05 in gasoline to 0.1 gram per gallon from the | 

| gram per cubic meter, based on the use of 1.1-gram-per-gallon standard in effect since 
the best demonstrated technology; in this November 1, 1982. The reduction was_to 
case, high-energy wet scrubbers. Plants af- become effective January 1, 1988; later, the 

| 7 - fected are those that process metallic ores effective date was moved up to January 1, | 
into concentrates containing one or more of 1986. An interim limit of 0.5 gram was set — 

the following: aluminum, copper, gold, iron, for July 1, 1985. At yearend 1984, a total 
lead, molybdenum, silver, titanium, tung- ban was being considered for January 1, 

~ gten, uranium, zinc, and zirconium.‘ 1988. Such a large reduction of lead in 

All primary and secondary lead smelter- gasoline would reduce that particular end 
refineries and lead-acid battery manufac- use of lead by a significant amount per year. - 

: turing plants were required to submit final § The State Division of Health and the os 
compliance plans for the U.S. Department Jefferson County Health Department, at oe 

| of Labor’s Occupational Safety and Health the suggestion of St. Joe Lead at Hercula- . 
Administration’s (OSHA) in-plant maxi- neum, planned to test children living near . 
mum permissible exposure limit standard of Missouri’s lead smelters for lead in blood: “ 
50 micrograms of lead per cubic meter of air Treatment for lead contamination is : 

_ by August 1, 1984. The operational deadline thought advisable when someone is found to | 
was June 29, 1991, for primary smelter- have 25 or more micrograms of lead for 
refineries. | each 100 milliliters of blood. 
‘On January 30, OSHA, the United Steel- The Hazardous and Solid Waste Amend- 

workers of America, and ASARCO Incorpo- ments Act, Public Law 98-616, was enacted 

rated agreed on feasible engineering con- on November 8, amending the Solid Waste | 
| trols to reduce worker exposure to lead at Disposal Act. of 1965, the Resource Conser- 

four of the company’s plants, including vation and Recovery Act of 1976, and the 
_ Asarco’s smelter at Glover. OSHA officials Solid Waste Disposal Act amendments of 

discussed similar agreements with AMAX 1980. Under Public Law 98-616, lead mine, 

Inc. and St. Joe Lead Co. The agreements concentrator, and smelter-refinery  ef- 

_ called for improving ventilation, enclosing fluents, including those associated with any 
some processes or workplaces, increasing solid or sludge, would be classified as haz- 
cleanup methods, providing filtered-air ardous if the concentration of lead or its 
clean rooms, and conducting research to compounds was 500 parts per million or 
develop or locate additional controls to fur- greater, and/or the pH was less than or 
ther reduce lead exposure.® equal to 2.0. 

| | A cooperative tailings stabilization pro- Exploration Activities.—Base metal ex- 

gram was discussed at a March meeting ploration, primarily for lead and zinc, con- 
between the U.S. Bureau of Mines and _ tinued to decline during 1984. In October, 
representatives of St. Joe Minerals, Comin- Noranda Exploration Inc. of Lakewood, CO, 

co American Incorporated, AMAX Lead Co. and Greenwich Resources (U:S.) Inc. agreed 
of Missouri, Barr Engineering Co., and the to form a joint venture to acquire and 
Missouri Department of Natural Resources. explore mining properties in Missouri and 

In April, in the eastern Independence four other Western States. Also still involv- 
area, two houses sank several feet, presum- ed in exploration were AMAX Exploration, 
ably owing to roof subsidence at the Pixley Asarco, Cominco American, Getty Mines 

Mine. A survey in May found that four Ltd., Newmont Mining Corp., St. Joe Miner- 

houses had been located over the abandoned als, United States Borax & Chemical Corp., 
underground limestone mine.® United States Steel Corp., and Utah Inter- 

As of mid-1984, five abandoned-mine national Inc. 
land-reclamation projects in the State were Legislation and Government  Pro- 
completed at a cost of more than $4 million. grams.—In March, the U.S. Congress ap- 
In addition, 1 project was in the construc- proved Interstate Cost Estimate legislation 
tion phase and 10 projects were in the that gave the U.S. Department of Transpor- 
design phase, at an estimated cost of ap- tation authority to disburse collected Fed- 

proximately $17.2 million, according to the eral Highway Trust Fund construction
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funds to the States. The action was 6 _ souricame largely from the State coffers. 
months late and released only one-half of | Such funds were to be used to expand the 
the funds already available in the trust scope of research on mining and mineral 
fund. Most funds were being used for high- processing and to operate at a higher level 
way construction and repair work, and. of activity at the University of Missouri- | 
their late release affected the demand for Rolla’s Generic Mineral Technology Center 

crushed stone. for Pyrometallurgy. : 
On May 21, the President signed Public - On the basis of ore values from mining in 

Law 98-289 establishing a wilderness inthe the Mark Twain National Forest in calen- 
Mark Twain. National Forest, southeastern dar year 1984, royalty payments to the - 
Missouri. The law designated 16,500 acres Federal Government amounted to $4.4 mil- | 

as the Irish Wilderness in northeastern lion. More than 738% of the lead concen- . 
Oregon County, and, to accommodate min- trates produced in Missouri during the year 
eral exploration, excluded 1,070 acresinthe originated from Federal leases. From the 

northwestern part of the proposed 17,562- $5,744,560 collected by the Federal Govern- | 

acre parcel. The excluded acreage is near a ment from all users of the Mark Twain — 
promising southern extension of the Vibur- National Forest, mineral rents and royal- 
num Trend—the world’s largest lead pro- ties paid by mining companies accounted 

_ ducing area from which 86.5% of the Na- for $3,608,000, or 63%, of total revenues in | 
tion’s lead was mined in 1984. fiscal year 1984. The Federal Government 

On August 29, the President signed Pub- paid 25% of its receipts, or $1,436,140, to the | 
_ lic Law 98-409, the Mining and Mineral State to be divided among the 29 counties 

Resources Research Institute Amendments, with acreages in the National Forest, plus . 

which reauthorized and streamlined the $647,585 in payments in lieu of taxes, for a : ' 

Minerals Resources Institute program op-_ total of $2,083,725. Dent, Iron, Reynolds, | 
erated by the U.S. Bureau of Mines. The and Washington Counties, combined, re- 
funds were to be matched at least 1-1/2 ceived 23% of that total. : . 
times by non-Federal funds; those in Mis- —_- | | | | 

REVIEW BY NONFUEL MINERAL COMMODITIES - 

METALS The smelter supplied ingot to its associ- 
, . ated plants producing rod, extrusions, and . 

Mining along the Viburnum Trend, or sheet and foil, and to the commercial mar- 
New Lead Belt, began in 1960. Since that jet, and accounted for more than 4% of the 
time, more than 183 million short tons of {total U.S. aluminum capacity in 1984. In | 
ore have been mined, containing more than jate October, as worldwide demand for pri- 

$5.1 billion in copper, lead, silver, and mary aluminum fell, Noranda Aluminum 
zinc values: copper,’ $248.2 million; lead, reduced its 1,376-person work force by 130 

$3,957.1 million; silver, $215.0 million; and 9 150 employees. 
zinc, $697.4 million. Sulfuric acid, cadmium, Cobalt and Nickel.—Although consider- 

and, possibly, other minor metals in the able quantities of cobalt and nickel were 
concentrates were recovered at some of the believed to remain in the old Madison Mine 
primary smelters, and research on cobalt at Fredericktown, Madison County,® An- 

and nickel recovery from these lead-zinc  gchutz Mining Corp. announced in April 

ores continued in 1984. that it was discontinuing its Madison Mine 
Aluminum.—Primary aluminum produc- cobalt project. At midyear, Inspiration 

tion in Missouri increased nearly 30%, and Mines Inc. announced that it had signed a 
value, 48% over 1983 levels. Noranda Alu- letter of intent that could lead to a joint 
minum Inc. continued to operate its 204,000- venture agreement for development of the 

metric-ton-per-year, three-potline alumi- project. The tentative agreement had been 
num plant at New Madrid, in the Missouri terminated, however, by December. 
Bootheel. The New Madrid plant was coal The U.S. Bureau of Mines, in cooperation 
powered. with the University of Missouri-Rolla, con- 

Alumina was supplied by Kaiser Alumi- tinued work to develop an economic cobalt 
num & Chemical Corp. of Baton Rouge, LA, and nickel extraction method. The lead-zinc 

and by Friguia of Guinea. Bauxite, the raw ores in the Viburnum Trend were known to 
material for the alumina manufacture, was_ carry values of these two strategic metals, 
supplied by Kaiser Jamaica Bauxite Co.and but their prices (cobalt, $10.40 per pound; 
Friguia. nickel, $2.22 per pound) did not encourage
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mining and recovery. 86.5% of the Nation’s much reduced total 
Copper.—Copper was recovered from ores lead output in 1984, compared with a 91.1% 

at all seven lead-zinc mines. Production fell share in 1983. Total mine production of 

nearly 25%, and value 34%, compared with recoverable lead from the State’s seven lead 

1983 figures. Average producer unit price of . mines decreased 32% from that of 1983 and 
copper cathode in 1984 was 66.8 cents per. was the lowest production since 1968, about 
pound. Missouri was 1 of only 10 States to 2 years before the Viburnum Trend oper- 

_ produce copper during 1984, ranking sixth ations came fully on-stream. Total value | 
among those States. | _ decreased 20% from that of 1983. Average 

Iron Ore.—Missouri ranked third of 10 unit price for lead in 1984 was 25.5 cents per 
States to produce iron ore in 1984. Output pound. The reduced production was the 

: increased about 56% over that of calendar result of prolonged strikes at the Nation’s 
year 1983. Pea Ridge Iron Ore Co., a subsid- _ two largest integrated primary lead produc- 

a _iary of St. Joe Minerals, in turn a subsidiary ers’ facilities—St. Joe Lead and AMAX. 
| of Fluor Corp., operated the only iron ore Strikes at these companies’ mines, which 

: mine in the State—the only underground began in the spring, were settled in De- 
iron ore mine in the Nation—in northwest- cember. | 
ern Washington County, near Sullivan. ' Among the 25 leading lead producing 

| The annual capacity of the Pea Ridge mines nationwide, Missouri’s mines were . 
mining facility was 2.5 million long tons of ranked first (Buick), second (Magmont), 
ore, and that of the plant, 1.6 million long third (Fletcher), fourth (Viburnum No. 29), 

tons ofiron ore pellets. | sixth (Viburnum No. 28), seventh (Vibur- | 
. : In 1984, the mine produced about 1.9 num No: 35), and eighth (Brushy Creek). — 

oo million long tons, average grade 45% iron, According to AMAX Inc.’s 10K Annual 
| and the plant produced about 1.2 million Report, the Buick Mine, mill, and smelter- _ 

tons of self-fluxing “olivine”. pellets, ac-. refinery in Iron County, equally owned by 
cording to Fluor’s 10K Annual Report for AMAX’s subsidiary AMAX Lead, the opera- 

| the fiscal year ending October 31, 1984. tor, and Homestake Mining Co., continued 
. Mine output increased nearly 63% over to be the Nation’s largest single lead pro- 

that of 1983. , ducing unit. 
| _ The Pea Ridge iron ore deposit was com- Buick milled 1.36 million metric tons of 

posed principally of magnetite, and lesser ore at an average grade of 8.1% lead, com- 
amounts of specular hematite. Proven ore pared with 1.93 million tons at an average 
reserves were approximately 166.25 million grade of 7.9% in 1983, according to the 
tons containing approximately 56% iron. company’s 1984 annual report. Production 

Pea Ridge was the only domestic producer was down nearly 30% from that of 1983, 
of iron ore pellets that was not affiliated owing to a strike by the United Steelwork- 
with a steelmaker. The mine’s location ers of America from May 31 to December 
provided a freight advantage in shipping to 29, 1984. During the strike, the mine, mill, 
the firm’s principal customer. The publish- and smelter were operated at reduced ca- 
ed freight rate for shipping Pea Ridge oreto pacity using management personnel and 
Granite City, IL, by rail was $6.41 per long workers brought in from other AMAX oper- 
ton, unchanged from that of 1983, and about ations. On December 29, a new 37-month 

one-third the amount charged for iron ore contract was ratified by local 7447. 
shipments by rail from the Mesabi Range in Estimated ore reserves at the Buick Mine 
Minnesota to Granite City. at yearend 1984 were 32.75 million tons of 

Four iron deposits were known but un-_ ore, down 1.65 million tons, at an average 

developed in southeast Missouri. St. Joe grade of 5.6% lead, down 0.1% from year- 
Minerals owned the Kratz Spring deposit in end 1983. 
southern Franklin County and the Camels The principal areas to be mined by 
Hump deposit in southern Crawford Coun- AMAX were held under long-term Federal 
ty. Gold Fields Mining Corp. and Granite mineral leases. The principal lease expires 
City Steel Div. of National Steel Corp. in 2013. Pursuant to the lease terms, royal- 
owned the Bourbon deposit in northeastern ty payments of 5% of the gross value of the 
Crawford County. Cominco American and minerals mined were paid to the U.S. Gov- 
Dresser Industries Inc. shared an interest in ernment. 
the Boss copper-iron deposit in eastern Dent In late June 1984, AMAX was restructur- 
County. ing its metals group and expected consider- 

Lead.—Missouri’s mines accounted for able cost savings and some staff reductions.
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In the restructuring, a new base metal and ated five lead-zinc mines and three mills in 

precious metal division was to include the southeastern Missouri and accounted for : 

lead and zinc division formerly at Clayton, about 34% of domestic recoverable lead 
and Clayton office personnel and functions output in 1984. According to Fluor’s 10K 
were transferred to the new metals group Annual Report, covering its fiscal year end- 
headquarters at Greenwich, CT. ing October 31, 1984, St. Joe Minerals’ five 

Asarco continued preliminary under- mines produced 122,700 metric tons of lead 
ground development at its new West Fork in concentrates. 
Mine, Reynolds County, and expected to be St. Joe Minerals’ Fletcher Mine in Reyn- 
completed in the first quarter of 1985. When olds County was the Nation’s third largest 
in full operation, West Fork was expectedto producing lead mine during the year. St. 
be capable of processing 3,130 metric tonsof Joe Minerals’ other mines were Brushy 
ore per day and producing 41,730 metric Creek (shut down indefinitely in April 1984 
tons of lead in concentrates per year. Ore at the beginning of the strike), Viburnum | 
reserves were estimated to be 13.6 million No. 28, Viburnum No. 29, and Viburnum 
tons, averaging 5.5% lead, 1.2% zinc, 0.04% No. 35. 

copper, and 0.80 ounce of silver per ton.?° Viburnum No. 35 Mine at Bixby began 
Cominco American, a subsidiary of Co- production of lead, zinc, and copper August 

| minco Ltd. of Canada, and Dresser Indus- 15, 1983; the ore was processed at the 
tries jointly owned the Magmont Mine in company’s nearby Viburnum mill, which © 
Iron County. According to Cominco Ltd.’s | was expanded in 1983 to accommodate the 
1984 annual report, 1.01 million metric tons new mine’s anticipated 3,600-ton-per-day _ 
of ore was milled at an average grade of ore production. The completed mill expan- 
7.1% lead, down 0.1% from that of 1983.In sion and mine development project cost 
August, the mine attained its highest ever $31.5 million. Further development of Vi- 

| monthly production of total concentrates— burnum No. 35 continued; at capacity, St. | : 
14,300 tons. . Joe Minerals expected to produce 41,000 

In the new Magmont West area, which _ tons of lead annually at the new operation. 
- . was opened November 21, 1982, higher- The three mills treated 2.67 million met- ' 

_ than-average zinc grades and improved ric tons of ore, grading 4.76% lead, a ton- 
mining equipment efficiencies helped to set nage decrease of 36% from that of fiscal 
a new annual record high for total concen- year 1983, and the concentrates produced _ 
trate production. . | were shipped to St. Joe Lead’s smelter at : 

| Total measured and indicated reserves at Herculaneum, Jefferson County. . 
the Magmont at yearend 1984 were estimat- - A strike involving 553 United Steelwork- : 
ed to be 7.17 million tons, grading 6.5% ers of America union employees of St. Joe 
lead, 1.2% zinc, and 0.4 ounce of silver per Minerals began on April 1, 1984, at the five 
ton, according to the Cominco American mines, when the workers’ 3-year contract 
1984 annual report. The average lead grade, expired. The strike ended December 9, 1984, 
however, dropped from 8.0% in 1983 to when agreement was reached on a contract 
6.5% in 1984. Cominco American’s share of that the company believed would permit St. 
the Magmont Mine’s lead production was Joe Minerals to remain competitive in the 
purchased by Asarco’s lead smelter-refinery worldlead market. _ 
at Glover, and Dresser’s share was tolled by St. Joe. Minerals had proven domestic 
Asarco. reserves in Missouri of 57.3 million tons of 

Ozark Lead Co., a subsidiary of Kenne- ore grading about 5% lead at its fiscal 
cott, did not operate in 1984. At yearend, yearend. Approximately 60% of the ore : 
Ozark Lead’s estimated ore reserves (proved contained in its lead ore bodies was on 
and probable) were 22.9 million metric tons, properties held under Federal mineral 
and recoverable lead and zinc were approx- __ leases for terms of 10 to 20 years, renewable 
imately 1.1 million tons and 90,000 tons, for like terms. St. Joe Minerals pays the 
respectively. Recoverable silver was esti- U.S. Bureau of Land Management a royalty 
mated at 4.1 million troy ounces." of 5% of the gross value of produced concen- 

St. Joe Minerals, the largest integrated trates from these ore bodies. 

producer of lead in the United States, oper- :
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Table 4.—Missouri: Tenor of lead ore milled and concentrates produced in 1984 

Total material________________-_____--u-_--- ee ~~ metric tons__ 4,748,910 
Metal content of ore:! . 

Copper _______________---_-------+----------+---------==--~-percent__ 0.13 
Lead_________________ eee ee 0 6.07 

| Zine_____..___._.-__ ee = 0 1.18 
Concentrates produced and average content: 

Copper oo eee eee + =~ ~~~ metric tons. _ . 8,402 
Average copper content _____________---------.+-------------percent__ 28.67 

Lead._______ ee ~~ -. metric tons__ 877,951 

Average lead content ____________--+------~---~-----~--------~--percent__ 75.83 

Zine. __ ee eee ee ~~ — metric tons__ 84,101 

Average zinc content _____________-----~--~----~--------------percent__ 58.15 
i 

1Figures represent metal content of crude ore only as contained in the concentrate. . | . 

Table 5.—Production and value of lead in Missouri and the United States 

. _ Missouri United States 

Year - Quantity Value — Percent of Quantity | V i 

| . . . (etn (thousands) . pr ont on. "fone) (thousands) 

1980 _________ 2 ee 497,170 $465,393 90.3 550,366 $515,189 
1981 ~__-_- ee 389,721 313,870 87.5 - 445,535 358,821 

1982... 474,460 267,150 - 92.6 - 12,516 288,579 
1983-8 eee 409,280 195,620 91.1. © 449,216 214,708 
1984 _______ . 278,329 156,766 86.5 321,897 181,305 

"Revised. : 

Three lead smelters operated during the the Cominco American-Dresser Magmont 
year. AMAX Lead operated the Buick Mine but supplemented by some foreign 

smelter, annual capacity of 127,000 metric concentrates. os 

tons of pig lead, in western Iron County, for The Glover smelter was reopened May 7 © 

itself and its partner, Homestake; Asarco and continued operating until the end of 

, operated the Glover plant in southeastern July. Glover celebrated producing its one- 

Iron County, annual capacity of 100,000 millionth ton of refined lead on May 31. 
metric tons; and St. Joe Lead operated the = On November 26, a new contract with 
Herculaneum plant in Jefferson County, Asarco was ratified by the United Steel- 
annual capacity. of 204,000 metric tons. . workers of America. The settlement called 

The AMAX smelter-refinery produced for a 10-cent-per-hour cap on the cost-of- 
104,650 metric tons of refined lead from living adjustment (COLA), with a 35-cent 

Buick Mine concentrates, down 19% from maximum COLA increase over the life of 

the record high set in 1983.12 The decline the contract (to March 31, 1988), and signifi- 

was attributed to the strike at the mine cant reductions in medical benefits. These 
during the second half of the year. The concessions on the part of workers resulted 
plant continued to operate under salaried in significant reductions in labor costs. Un- 
technical and administrative personnel at til its West Fork Mine opens, Asarco must 

one-third to three-quarters of capacity, but buy concentrates from outside firms.’ . 
was closed completely from November 10 to Despite the lengthy shutdowns, Glover 

: yearend to replenish feedstocks. The refined produced 74,200 metric tons of refined lead, 
lead was primarily used in manufacturing about 75% of capacity, and down about 19% 
storage batteries. from that of 1983, according to Asarco’s 

Asarco temporarily suspended operations annual report. 

and laid off 113 employees at its Glover St. Joe Lead’s lead smelter at Hercula- 
custom lead smelter and refinery on March neum, the Nation’s largest, was operated by 
4, owing to low inventories of lead concen- members of the Teamsters Union, and Her- 
trates. The low concentrate inventories culaneum was unaffected by the United 
were a standing problem since the shut- Steelworkers of America strike at the com- 
down of Ozark Lead’s Milliken Mine in  pany’s five captive mines, as long as the 
March 1988. Glover, however, continued to inventory of concentrates lasted. By early 
ship refined lead from inventory and to May, however, it became apparent that the 
receive lead concentrates, primarily from stockpiled concentrates would provide feed
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only until May 18, at which date the smelt- from the lead-zinc mines declined nearly 
er was officially shut for a 3-week vacation. 31%, and value, nearly 51% from those of 
After extended delays, it reopened in mid- 1983. Average unit price for silver was $8.14 
September, and smelting and refining oper- per troy ounce in 1984, compared with 
ations were resumed at the beginning of $11.45 in 1988. Silver was recovered from 
October at about one-half capacity. The both lead and zinc concentrates from all 
second blast furnace was not restarted until seven of Missouri’s Viburnum Trend mines 
after the December 9 mine strike settle- and was also reported from copper concen- 

ment. trates produced at the Magmont Mine. 
Silver.—Byproduct. silver production 

Table 6.—Missouri: Mine production (recoverable) of gold, silver, copper, lead, and zinc 

1982 1983 1984 

Mines producing: Lode_____~___.__________-_____ 8 8 7 
Material sold or treated: Lead ore ___ thousand metric tons_ — 8,031 7,303 4,749 
Production: 

‘Quantity: . 
Silver _-_______________.___ troy ounces_ _ 2,241,159 2,021,343 1,401,070 
Copper. ____~__~____________—-~-~ metric tons__ 7,941 7,725 5,818 
Lead do 474,460 409,280 _ 278,329 
Zine _____.__-___-_____~-________--do 63,680 57,044 45,458 | 

Value: . . 
Silver ___________________~_ ~~ thousands_ _ $17,817 $23,124 - $11,406 

. Copper___________~_~_~-___-____-~~~-do_~__ $12,745 $13,033 $8,575 
Lead _.__-____ doe $267,150 * $195,620 $156,766 | 

| Zine _______-_______ doe $54,009 $52,052 $48,707 

. Totalt._ -§ »§ do $351,721 $283,830 $225,452 

1Data may not add to totals shown because of independent rounding. - 

Zince.—The output of zinc, a coproduct of Cominco American was able to take ad- | 
lead at the mines, fell more than 20% from vantage of higher zinc prices by increasing 
that of 1983, because of extended strikes at mining activity in the new Magmont West 
six mines, and was the lowest output record- area, which contains higher-than-average 
ed by the State since 1969. Total value zinc grades. According to Cominco Ameri- 
decreased about 6%; however, the national can’s annual report, the company milled 
average unit price for U.S. High Grade zinc more than 1 million tons of ore grading 

was 48.60 cents per pound in 1984, compar- 2.1% zinc in 1984, compared with 1.4% in 
ed with 41.39 cents in 1983. 1988, and produced a record high 30,000 

Nationwide, zinc consumption had in-_ tons of concentrate containing 18,000 tons 
creased in 1983 and continued to do so for of zinc. Ore reserves at yearend were 7.2 
most end-use categories in 1984, partly be- million tons averaging 1.2% zinc. Magmont 
cause more zinc was used as a corrosion- was the only operating lead-zinc mine not 

inhibiting coating by the Nation’s top four struck during 1984. 
automakers. St. Joe Minerals produced zinc in concen- 

In 1984, 1.36 million metric tons of ore trates from all five Missouri mines; howev- 

grading 1.8% zinc was milled at AMAX’s er, output fell about 38% from zinc produc- 
Buick facility, yielding 20,800 metric tonsof tion in 1988, according to Fluor’s 1984 10K 
zinc in concentrate. Output fell more than Annual Report. At capacity, St. Joe Miner- 
8,700 tons from that of 1988, owing mainly als expected to produce 5,000 tons of zinc 
to the strike. At yearend, ore reserves atthe annually at the new Viburnum No. 35 
Buick Mine were 32.8 million tons, grading operation. 

1.4% zinc, down in grade 0.4% from that of St. Joe Resources Co. purchased National 

1983. Zine Co. for about $16.5 million in August 
Asarco’s West Fork mill was capable of and created a National Zinc Div. The acqui- 

processing 3,130 metric tons of ore per day sition created the country’s largest zinc 
and producing 6,800 tons of zinc in concen- producing company, with annual capacity 
trate annually. Ore reserves were estimated of 155,000 tons. The company’s future plans 
to be 13.6 million tons, averaging 1.2% for its plant in Bartlesville, OK, included 

zinc. 4 treating excess zinc concentrates from its
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mines in Missouri and from three St. Joe capacity (138% of Missouri’s annual clinker 

Resources mines in South America." capacity), partly owned by Cementa AB, 
Sweden; (2) Dundee Cement Co., wholly 

| NONMETALS owned by Holderbank Financiere Glaris SA, | 

. Switzerland; and (3) River Cement Co., of 

Gains were reported for virtually all fac- Festus, wholly owned by Instituto Finan- — 
ets of the industrial minerals industry in >... ,i9 Industriale S.p.A., Italy.6 : 

Missouri in 1984. Significant gains in the J, an effort to combat heavy economic 

portland cement, crushed stone, and con-  jogses over the last 3 recession years, Dun- 
struction sand and gravel industries were goo Cement, Clarksville, Pike County, pro- 

due to increased construction activity in the posed in early 1984 a $9 per hour decrease 

State. -- . gs an in hourly wages in an upcoming 3-year 

Abrasive Materials (Tripoli)—American contract. Represented by Local 469 of the 
Tripoli Co. produced finished tripoli at its United Cement, Lime, Gypsum and Allied 

Seneca, Newton County, plant. Raw materi- Workers Div. of the Boilermakers Union, 

al was mined from nearby deposits in Okla- employees, whose contract expired May 1, 

homa. Tripoli is used as a mild abrasive, aS struck June 11, the first strike at the plant 
a buffing and polishing compound, and asa since it opened in 1967. Most of the compa- 

fillerand extender. co, ny’s employees joined the ranks of strikers, 

Barite.—The domestic barite industry ex- but by the end of the second week, the plant 

perienced an upturn during the year, pri- continued to produce and ship cement by — 

marily owing to increased offshore drilling _yging supervisory and salaried personnel. 
activity and a generally improved domestic Union workers returned to work on No- 

economy. In Missouri, barite output increas- yember 13 under terms of an implemented 

ed significantly. Production data showed proposal, wherein union members would 

that increases in mine output could be ot receive a pay increase in the first year 
attributed directly to lower rail rates and ofthe new 3-year pact, but would be granted 

other improvements in transportation-. 4 35-cent-per-hour increase in the second 
related charges. Value per short ton, howev- year and a 30-cent-per-hour increase in the 

| er, fell nearly 43% from that of 1983... third year. Despite the strike, Dundee Ce- 
Three Washington County companies ment produced nearly one-third of the 

started up in January, shipping, on con-  tate’s portland cement output in 1984. 
tract, from barite stockpiles. De Soto Min- Average values of shipped portland ce- 

ing Co. Inc. operated at 25% of capacity ment and masonry cement in the State 

during the first half of the year, but, by were $44.77 and $49.02, respectively, down 
yearend, total shipments from its stockpile $0.17 and $1.11 from those of 1983. 

at the Richwoods No. 1 Mine were nearly In decreasing order of quantity, finished _ 

two-thirds greater than those of 1983. | portland cement was sold to ready-mixed 

| General Barite Co. also shipped from concrete companies, concrete product man- 

stockpiles at Its Old Mines pit and plant.NL yfacturers, highway contractors, building 

Industries Inc.’s Baroid Div. produced all of material dealers, miscellaneous customers, 
the State’s mine output from its Cadet and other contractors. 

Mine ee About 97% of portland cement was trans- 
| The principal use for barite was aS a ported in bulk by truck to the consumer; the 

weighting agent in oil and gas well drilling ;emainder was shipped by barge. 

muds. Chemicals, glass, and filler and ex- 

tender uses accounted for minor amounts of 
barite. Table 7.—Missouri: Portland cement 

Cement.—Portland cement production in- salient statistics 
creased nearly 14% over that of 1983, but (Short tons unless otherwise specified) 

masonry cement production fell about 2%. §§©=—__—______-‘j9¢3-__qog4 

| The trend continued toward more foreign —§_ ———_ 

investment in the U.S. cement industry. Number of active plants _ 5 5 

Three of five portland cement plants in Shipments from mills: ~~ 3,541,191 3,979,033 

Missouri were wholly or partly owned by Quantity--------- 15 d0o 125 Taos one 

foreign firms: (1) Continental Cement Co. Stocks at mills, Dec 31 _. $15 "444,227 > "384912 

Inc., of Hannibal, 599,000 short tons cinker —=_—-—-£-_—WH)J}H-Y YH _
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Table 8.—Missouri: Masonry cement put and 82% of total value. 
__. salient statistics Average values per short ton ranged from 

(Short tons unless otherwise specified) $3.87 for common clay to $72.87 for fuller’s | 

Se seeaarth, and averaged $16.57. Clays were used 

| 1983 _ 1984 in portland cement, firebrick, pet waste 

Number of active plants _ 3 3 absorbent, high alumina refractory special- a 

_ . Production _---_-_-~- 136,557 142,664 ties and grogs, face brick, aluminum sulfate 

Shipments from mills _ 146,398 143.455 production, pesticides and related products, 
Value _.________- $7,339,135 $7,032,799 flower pots, common face brick, and oil and 

Stocks at mills, Dec. 31 - - 17,903 23,325 crease absorbents. In addition, clay was 
. used in expanded lightweight aggregates, 

- - Clays.—Missouri ranked 10th in the Na- which were used primarily in manufactur- 
tion in clay and shale production. Total ing concrete blocks, structural concrete 

- output increased more than 11%, and total items, and in highway surfacing. — 

value, nearly 21%, compared with 1983 Buildex Inc. of Ottawa, KS, a lightweight | 

figures. The State ranked first of 15 States ager egate manufacturer, purchased the 

that produced fire clay, accounting for 37% New Market (Platte County) lightweight 
| of the total national fire clay output, and aggregate plant from Carter-Waters Corp. 

| fourth of 11 that produced fuller’s earth. of Kansas City. The transaction was com- 
Quantities of common clay and shale and __ pleted in early 1984. | | 
fire clay produced rose approximately 8% Kaiser Refractories & Chemical Corp. had 

and 38%, respectively, and the quantity of fire clay manufacturing, research, and ad- 

kaolin produced decreased about 34% com- ministrative facilities in Missouri as well as 

| pared with 1983 figures. its 22 fire clay pits in Audrain, Callaway, 

The State’s 20 companies operated 60 pits Gasconade, and Montgomery Counties. At 

in 17 of its 114 counties: 47 pits produced yearend 1984, employees were planning to 

: fire clay; 10, common clay and shale; 2, purchase selected Kaiser Refractories 

| fuller’s earth; and 1, kaolin. | plants through an Employee Stock Option 

: The six top-ranking companies each pro- Plan, or ESOP. The new firm, called Na- | 

duced more than 100,000 short tons of clay tional Refractory and Minerals Co., was to 
and accounted for 77% of accumulated out- be headquartered in California. 

Table 9.—Missouri: Clays sold or used by producers 

- (Thousand short tons and thousand dollars) 

Year Fire clay — Common clay _ Kaolin Total? 

Quantity Value Quantity Value Quantity Value Quantity Value 

1980 -._____________- 700 12,808 1,041 2,540 71 1,451 1817 16,798 
1981 ~-- ee 669 13,397 . 974 2,797 104 2,220 1,747 =: 18,414 
1982?7______ 448 8,833 851 2,605 84 1,971 1,383 13,409 
1983?_ = 311 5,480 1,004 3,716 103 2,652 1418 11,848 
19847___ = ee 428 8,540 1,079 4,179 — 68 1,947 1575 14,666 | 

1Data may not add to totals shown because of independent rounding. 
2Excludes fuller’s earth. 

Lime.—Lime output from Missouri’s 1984 than it did in 1983. 
three plants continued to increase moder- In 1984, 31% of the Nation’s lime for 
ately over that of the previous 2 years. water purification was produced in Missou- 
Missouri ranked third of 38 lime producing ri. 
States and was 1 of 6 States to produce more Perlite (Expanded).—No perlite ore was 
than 1 million short tons. Mississippi Lime produced in the State. Brouk Co.—the larg- 

. Co. at Ste. Genevieve was the Nation’s er of the two producing companies that ex- 
leading individual plant; its output of quick- panded perlite from out-of-State sources—at 
lime and hydrated lime was slightly more its St. Louis plant in St. Louis County, and 
than that of 1983. Georgia-Pacific Corp. at its Cuba plant, 

Resco Products of Missouri Inc. produced Crawford County, were Missouri's sole pro- 
substantially more quicklime at its Bonne ducers. 
Terre plant in St. Francois County during Sand and Gravel.—Compared with esti-
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mated output for 1983, Missouri produced than 1 million tons each. - : 
about the same amount of both construction Construction sand and gravel was used 

a and industrial sands and gravels in 1984. Of for asphaltic concrete aggregates, concrete 
Missouri’s 114 counties, 50 produced con- aggregates, concrete products, fill, plaster 
struction sand and gravel, and 2, Jefferson and gunite sands, road base and coverings, 

| and St. Louis Counties, also produced indus- _ road stabilization, snow and ice control, and 

trial sand and gravel. | miscellaneous uses. Use in concrete aggre- | 
Construction.—Construction sand and_ gates accounted for 28% of total volume: 

gravel production is surveyed by the U.S. Average value per short ton ranged from — 
Bureau of Mines for even-numbered years $1.96 for miscellaneous uses to $3.38 for 

_ only; therefore, this chapter contains only concrete aggregates. — | 
| estimates for 1983, Data for odd-numbered Trucks transported 70% of the construc- 

| years are based on annual company esti- tion sand and gravel output from -105 of the - 
mates made before yearend. | 115 pits; the remainder was shipped by. _ 

oo In 1984, 76 firms and highway depart- barge or other transportation or was not 
ments produced construction sand and grav- transported. | 
el from 115 pits; only 2 firms produced more oo | 

| Table 10.—Missouri: Construction sand and gravel sold or used in 1984, : 
| by major use category | : | 

Quantity oo 

| _ (Use - 7 _ Lhousand (thousands) pegton | 

Concreteaggregate ___.________ 2,258 $7,635 $3.38 
Plaster and gunite sands ___.- -__§_ > = 85 ee 71 2238 |... 3.14 
Concrete products _____________ ee 127 364 2.86 . 
Asphaltic concrete ________ = ee 311 770 2.48 
Road base and coverings!._-_.» »§_-§_» 5 we 235 543 2.31 
Fill _--- 2 56 | 171 3.05 
Snow and ice control. _-§ ~§_.- 5 5 5 ee ee 34 90 2.63 
Other? ___-_____ 4,875 9,569 1.96 

Total or average _._-________- =e 7,967 319.364 2.48 a 
Includes road and other stabilization (cement). ° | 
2Includes other unspecified uses. 
3Data do not add to total shown because of independent rounding. 

Industrial.—Production from three pits Pennsylvania Glass Sand Corp. planned 
amounted to 614,245 short tons of industrial to increase capacity for its ground silica 
sand, averaging $13.23 per short ton. Value product at its Pacific plant. Included in the 

_ ranged from $7.75 per ton for flux to $90.06 project would be automated production and 
per ton for silica flour. The largest volume quality assurance equipment and automat- 
of industrial sand, 28%, was used in flat ed packaging facilities. 

: glass; other uses, among many, were in Stone.—Stone production is surveyed by 
containers, foundry molding and core, and the U.S. Bureau of Mines for odd-numbered | 
chemicals. years only; therefore, this chapter contains 

In late September 1983, Martin Marietta only estimates for 1984. Data for even- 
Corp. completed the sale of its Festus plant numbered years are based on annual com- 
and nine other industrial sand plants in pany estimates made before yearend. 
eight other States to Unimin Corp. of New Crushed.—The Missouri Limestone Pro- 
Canaan, CT. Unimin was the main industri- ducers Association estimated that crushed 
al sand supplier for the PPG Industries Inc. stone output for aggregate increased by 
flat glass plant at Crystal City, Jefferson 15% to 20% during 1984. Increased demand 
County. On December 7, 1984, PPG Indus-_ was attributed to higher highway funding 
tries closed the flat glass plant rather than and lower interest rates. 
spend $10 million to $20 million to repair Bussen Quarries nearly completed under- 
the central float-glass production tank and ground limestone mining at its Jefferson 
to modernize the plant. About 350 workers Barracks quarry in southeastern St. Louis 
were laid off; 150 of them would be able to County. Rental of the mined-out space for 
apply for jobs at the firm’s Mount Zion, IL, storage began in 1984; when the mine is 
plant by the summer of 1985. fully developed, it is expected to have
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1 million square feet of rentable space. The ed to serve quarries as far away as Illinois 
well-located site is accessible by rail, river, and Kansas.'* 
and highway transportation. . _ Park Bend Quarries, Platte County, be- 

CMC Inc. mined and crushed gray marble gan operations in early 1984. The property 

from its underground mine at Carthage, was owned by Park College, Parkville, 

Jasper County. In 1984, the mined out areas which was to receive a royalty on each ton 
amounted to 1.6 million square feet, or of crushed stone produced. Plans called for 

about 37 acres, and was used for storage using part of the underground mined-out 
space. Much of the space was dehumidified space for the college library and, later, to 
and kept between 65° F and 70° F and use other space for maintenance facilities. 

leased to food product firms. Somewhat less Eventually, the college planned to develop 
space, 5,000 square feet, was devoted tocold space for commercial use and profit. 
storage, maintained at 38° F, and leased to a Dimension. —Dimension stone output was 
Colorado beer producer to store kegs and estimated to remain at the same. level as 

cases of the brew. The smallest amount of that of 1983. 
space was devoted to frozen goods kept at —_——__ . 
-10° F. The mined-out space also was used ete Mineral Officer, Bureau of Mines, Denver, CO. 

. Geologist, Missouri Department of Natural Resources, 
for offices and tennis courts. Division of Geology and Land Survey, Rolla, MO. 

; ity , U.S. Bureau of the Census. Mineral Industries— 
The crushing facilities at the firm s Geographic Area Series, Missouri. 1982, table 2a, p. MO.-3. 

Carthage site prepared marble for use by ‘Engineering and Mining Journal. EPA Burdens U.S. 
sugar refineries, sewage-filtration systems, Ae Osos With Tighter Ruling. V. 185, No. 4, 
ice control, concrete, asphalt, roofing, and ’Taylor, H. Controls To Cut Worker Exposure to Lead at 
ground cover. The finest grind calcium car- Four Asarco Plants Okayed. Am. Met. Mark., Feb. 1, 1984, 

. . p. 16. 

bonate was sold for use in pony ee stork “Independence Examiner. Council Member Takes Ride 
i 1 ssmaking, t _ ToCheck Mine Limits. May 16, , pp. 1, 14. 

. feed, agricultural lime, gia a 8) e Rock Products. Quarry Subsidence Fears Alleviated. 
manufacture of explosives, paper, synthetic v.87, No. 9, Sept. 1984, pp. 57-58. 

: flooring, paint, pharmaceuticals, and “Data missing for some years. 
tics.27 8Spisak, J. F., H. D. Peterson, and G. E. Butts. Solvent 

» Mis, ICS." Limest Co. also vl at Extraction of Cobalt From Nickel in Sulfate Leach Lige 
issourl Limestone Co. also planne oO uors. Miner. an etall. Processing, v. 1, No. 1, May 1984, 

, : . pp. 29-35. 
enter the business of offering undergr ound °Wall Street Journal. AMAX Inc. Restructures Metals 
warehouse space for rent. In Warren Coun- Group; Savings and Staff Cuts Seen. June 25, 1984, p. 49. 

. : ncorporated. nnual Report. 
ty, the first phase of developing 250,000 ithe Standard Oil Co. 1984 10K Annual Report. P. 10. 
square feet for refrigerated goods, to be *2AMAX Inc. 1984 10K Annual Report. 

completed the first part of 1985, was leased —_—,, American Metal Market, Mar. 7, 1985, p. 1. 
. ork cited in footnote 10. 

even before mining began. h that Nae american Mining Congress Journal St. soe To Buy 
o portable primary crushers that use ational Zinc. V. 70, No. 17, Aug. 29, 1984, p. 18. 

diesel and hydraulics as power sources have 39. Rock Products. Trends. V. 87, No. 11, Nov. 1984, pp. 28- 

resulted in lower power costs and more A ‘paitbanks, M. Moving Marble. Columbia Missourian, 
° e « e e u . ) ; pp. ~05. 

efficient operations for Missouri Limestone, “““8achertson, J. L. Portable Plants Cut Power Charge. 
of Warrenton. The crushers have been mov- Rock Prod., v. 87, No. 3, Mar. 1984, pp. 46-48. 

| Table 11.—Principal producers 

Commodity and company Address Type of activity County 

Barite: 
NL Industries Inc., Baroid Div _ _ _ _ — Box 2808 Mines and plant ____ Washington. 

Ce St. Louis, MO 63111 
ment: 
Dundee Cement Co.! ?7____ _______ Box 67 Quarry and plant ___ Pike. 

Clarksville, MO 63336 
Lone Star Industries Inc.2 _ ____ One Greenwich Plaza Quarries and plants _ _ Cape Girardeau, 

x 508 ackson, 
. Greenwich, CT 06836 St. Louis. 

Missouri Portland Cement Co __ _ _ _ i 7 11 Carondelet ‘Ave. _~__.do________ Jackson. 
t. Louis, 105 

River Cement Co., a subsidiary of IFI Box 14345 Quarry and plant ___ Jefferson. 
International of Italy (Instituto St. Louis, MO 63178 
Finanziario Industriale S.p.A.).4 

Clays: 
Dillon Clay Mining Co_____~-__~~- Box 115 Pits____________ Crawford. 

St. James, MO 65559 
A. P. Green Refractories Co., a 1018 East Breckenridge Mines ___._ ~____ Audrain, 

subsidiary of United States Gypsum St. Callaway, 
Co. Mexico, MO 65265 Gasconade, 

Maries, 
Osage. 

See footnotes at end of table.
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Table 11.—Principal producers —Continued 

Commodity and company Address Type of activity County 

Clays —Continued 

Kaiser Aluminum & Chemical Corp _ Box 499 Mines and plants __ _ Audrain, 
Mexico, MO 65265 Callaway, 

Gasconade, 
. Montgomery. 

Lehigh Portland Cement Co. Box 13128 Mine___________ Ralls. — 
(Continental Cement Co.). Port Everglades. 

Fort Lauderdale, FL 
33316 

. Southern Clay Inc. (Lowe’s Inc.) _ _ _ — Box 1086 Pits and plants ____ _ Stoddard. . 
Cape Girardeau, MO, . 

63701 . 
Iron: a 

. Pea Ridge Iron Ore Co., a subsidiary of Route 4- Underground mine and Washington. 
St. Joe Minerals Corp. Sullivan, MO 63080 plant. _ . 

Lead: — 
AMAX Lead Co. of Missouri and Boss, MO 65440_ _ _ _ — ___-do_ ~~ ____ Iron. 
Homestake Mining Co.* 2 

Cominco American Incorporated’ _ _ _ Bixby, MO 65439 _ _ _ _ _~_--do-________ Do. . 
St. Joe Lead Co., a division of St. Joe Box 500 Underground mines | Iron, Reynolds, 
Minerals Corp., a subsidiary of Viburnum, MO 65566 and plants. Washington. 
Fluor Corp.® . 

Lime: . 
Ash Grove Cement Co.?7_____ _ | 8900 Indian Creek Plant_______~____ Greene. 

Parkway 
Suite 600 

_ ' Overland Park, KS , 
2 66225 

Mississippi Lime Co __ ~~ _§____ 7 Alby St. ' Quarry and plant ___ Ste. Genevieve. 
Alton, IL 62002 

Resco Products of Missouri Inc., _ - Box 1110 - Plant__~___~_ St. Francois. 
Bonne Terre Limekiln. Bonne Terre, MO 63628. oo: 

Perlite (expanded): 
Brouk Co___§ $$ _-§___________ 1367 South Kings- ___-do_.2______ St. Louis. 

, highway Blvd. 
. " St. Louis, MO 63110 

Sand and gravel: — 
Construction: . . - 

Holiday Sand & Gravel Co., a 6811 West 63d. St. Dredges and plants _ _ Buchanan and 
subsidiary of List & Clark Con- Overland Park, KS Clay. 
struction Co. 66204 . 

Limited Leasing Co., a subsidiary Route 1, Box 158 ~__-do__~__ St. Louis and 
of St. Charles Sand Co. Hazelwood, MO 63042 St. Louis City. 

Missouri Gravel Co., a subsidiary 313 16th St. Pits and plants____ _ Lewis and 
of Moline Consumers Co. ~ Moline, IL 61265 St. Louis. . 

Winters Bros. Material Co___ _ _ 13098 Gravois Rd. Dredge and plant ___ St. Louis. | . 
St. Louis, MO 63127 

Industrial: 
Master Bros. Silica Sand Co_ _ _ _ Route 1, Box 204 ___-do_ ~~~ ___ Jefferson. 

Pevely, MO 63070 
Pennsylvania Glass Sand Corp _ _ Box 187 ~__-do_____~____ St. Charles and 

Berkeley Springs, WV St. Louis. 
25411 

Unimin Corp_____________ 258 Elm St. Mine and plant__ _ _ _ Jefferson. 
New Canaan, CT 06840 

Stone: 
Missouri Pacific Corp __________ Box 307 Quarry. ____§_____ Wayne. 

Piedmont, MO 63959 
Moline Consumers Co ___ _ - __ __ _ _ 313 16th St. Quarries_________ Jefferson, Knox, 

Moline, IL 61265 Lewis, Marion, 
Monroe, Pike, 

. Ralls, St. Louis, 
Shelby. 

Tower Rock StoneCo __________ Box 69 Quarry__________ Ste. Genevieve. 
Columbia, IL 62236 

Fred Weber Inc______________ 7929 Alabama Ave. Quarries_________ Jefferson, 
St. Louis, MO 63111 St. Charles, 

St. Louis. 
West Lake Quarry & Material Co _ __ 13570 St. Charles Rock ~~ _-do___ ~~ ___ Cape Girardeau, 

Rd. Jefferson, 
Bridgeton, MO 63044 St. Louis, Scott. 

Vermiculite (exfoliated): 
W.R.Grace & Co___§_§__ 62 Whittemore Ave. Plant___________ St. Louis. 

Cambridge, MA 02140 

1Also clays in Pike County. 
2Also stone iri Pike County. 
3Also stone in Cape Girardeau County. 
‘Also stone in Jefferson County. 
SAlso silver, copper, and zinc. 
Also stone in St. Francois County. 
7Also stone in Bates, Dallas, Greene, Hickory, Polk, and Vernon Counties.



The Mineral Indust f 

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

By W. L. Rice,1 Henry G. McClernan,? and D. C. Lawson® 

Montana’s nonfuel mineral production substantial reduction in the production of 
value dropped in 1984 to $249 million, a copper. 
15% decrease from the $292 million record- Gold was the leading commodity in terms 
ed in 1983. An increase in gold production, a of value, followed by silver, copper, and , 
stability in the amount of silver produced, portland cement. The metals—copper, gold, : 
and an increase in industrial mineral pro- iron, lead, and silver—accounted for 58% of . 

duction value were insufficient to offset the total nonfuel mineral value for the year, | 
depressed precious and base metals prices,a compared with 64% of the total value in | 
cessation of molybdenum production, anda _ 1982, and 65% in 1983. 

Table 1.—Nonfuel mineral production in Montana’ | , : 

| 1983 1984 . 

Mineral Value Value 
Quantity (thou- . Quantity (thou- 

| sands) sands) 

Antimony___________-___________~--~—-~-short tons__— 253 Ww _- oe 
Barite _______________.______-_L~ thousand short tons_ _— 10 $750 WwW WwW 
Clays__________________ doe 194 6,205 397 $15,260 
Copper (recoverable content of ores, etc.) _____—— metric tons_ _ 33,337 56,245 Ww WwW 
Gem stones _______________ ~~~ +++ ee NA 300 NA 450 
Gold (recoverable content of ores, etc.) ___._____-— troy ounces_ — 161,436 68,449 181,190 65,348 
Lead (recoverable content of ores, etc.).___._________. metric tons_ _ 1,163 556 WwW WwW 
Lime______________________-- thousand short tons__ 86 W 89 5,097 
Sand and gravel (construction) _____________--.--do___~ €5,000 ©10,200 7,776 21,269 
Silver (recoverable content of ores, etc.)___ thousand troy ounces_ _ 5,708 65,299 5,653 46,018 
Stone (crushed)_ _____.______——---~- thousand short tons_ _ 872 ¥2,320 “950 “2,400 
Combined value of cement, graphite, gypsum, iron ore, molybdenum 

(1983), peat, phosphate rock, sand and gravel (industrial), stone 
(dimension), talc, vermiculite, and values indicated by symbol W _ XX 781,644 XX 93,521 

Total ___-_______________--~~~----~_~~--~-+-- XX 291,968 XX 249,363 

“Estimated. TRevised. NA Not available. |W Withheld to avoid disclosing company proprietary data; value 
included with ‘Combined value” figure. | XX Not applicable. 

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

357
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Table 2.—Value of nonfuel mineral production in Montana, by county? 

(Thousands) 

ee 
Minerals produced in 1983 

County 1982 1983 - in order of value 
ante eS 

Beaverhead____________ $427 WwW Silver, stone (crushed), gold, lead, copper. 
Big Horn _____________ _- (?) 
‘Broadwater____________ 490 WwW Lime, gold, silver, graphite, lead, copper. 
Carbon. =~ _~__§________ - WwW Ww Clays. 
Carter_______________ Ww Ww Do. 

. Cascade __  ~§_- ~~ 1,714 °- WwW Silver, stone (crushed), gold, lead, copper. 
. Custer _ 2 ~~~ 1 (?) . 

’ Dawson ____ ~~ 494 (?) 
Deer Lodge __ __________ 209 W Clays. . 
Fergus________~_§___ WwW WwW Gypsum. 

. Flathead _____§____=___ 2,970 (?) 
_ Galatin ~~ ~~ LLL WwW W Cement, stone (crushed), clays. 

Granite ______________ 9,580 Ww Silver, gold, copper, lead. 
Hill... Ww (?) a 
Jefferson ~.-___________ 14,178 WwW Gold, cement, stone (crushed), silver, lead, 

. clays, copper. 
Judith Basin ___________ Ww W Gypsum. 
Lake _-_______________ Ww $60 Peat. . 
Lewis and Clark __ _._____ 531 W Gold, silver, copper, lead. 
Liberty __. _~_________ WwW (?) - 
Lincoln ~___ >_> 97,444 86,640 Silver, copper, vermiculite, lead, gold. 
Madison. _§__ ~~ _§__~___ 8,529 W Talc, gold, silver, copper, lead. 
Meagher... 5 5 5§ 5 Ww Ww Iron ore, stone (crushed), gold. - 
Mineral __-__§_§_§________ 29 () 
Missoula _.. ~~. Ww 750 Barite. 
Musselshell. __~9__.~~_§____ 45 (2) 
Park 22 ~~ 2 5 LLL Ww . 185 Stone (dimension), stone (crushed), sand and 

gravel (industrial). 
: Petroleum_____________ 44 (?) 

Phillips _.____________ 27,350 Ww Gold, silver, copper, lead. 
an Pondera______~._______ 22 (?) 

Powell. _~§_ W WwW Phosphate rock, gold, silver, lead, copper. 
Ravalli_~_~9_§_~ ~~~ ____ W W Peat. 

. Richland _____________ 1,564 1,475 Lime. 
Rosebud____§_ ~~ _______ WwW (?) oe 
Sanders _______________ Ww Ww Antimony. 
Sheridan _____________ 62 (?) ; 
Silver Bow ____________ WwW Ww Copper, molybdenum, silver, gold, lead. 
Stillwater__-___________ (3) __ 

' Toole__ = 2 Le 159 (?) 
Valley_____§__~________ Ww WwW Clays. 
Wibaux _-_ = = 8 (7) 
Yellowstone. ~~ _________ WwW WwW Lime. 
Undistributed*________ __ ¥120,187 192,660 
Sand and gravel (construction) XX ©10,200 
Stone: = 

| Crushed____________ ©4700 XX 
Dimension __________ WwW XX 

2 Total® ~-____ 270,731. 291,968 
ee 

“Estimated. ‘Revised. |W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”’ 
XX Not applicable. 

-1No production of nonfuel mineral commodities was reported for counties not listed. 
2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
C “Crushed stone was produced; data not available by county. Total State value is shown separately under “Stone: 
rushed. 
“Inclades gem stones and some stone production that cannot be assigned to specific counties and values indicated by 

sym . 
‘Data do not add to totals shown because of independent rounding.
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| Table 3.—Indicators of Montana business activity : 

; . 1982 1983 1984” 

Employment and labor force, annual average: 
Population ___.___-___.---~---~~-----______~ ~~~ thousands_ _ 805 815 824 
Total civilian labor force_______.~_______--_--___-_-___~--do___~_ 393 396 405 

- . Unemployment _________._~-~_ ~~~ _____-___________~-do____ 34 35. 30 

Employment (nonagricultural): 
Mining total? _~§_____§_____________ dole 9.3 7.4 7.5 

Metal mining?____§_§__________________________ doi 1.7 - 1.5 NA 
Nonmetallic minerals except fuels? _____._______________do____ 9 9 NA 

Coal mining? _______________o__ ee do 1.3 1.3 NA 
Oil and gas extraction? ______._-_-________________do____ 5.5 3.7 NA 

Manufacturing total. _._-_§_§__9~ ~~~ 2d 20.6 221 223 
Primary metal industries? ________________________do____ 1.4 1.2 NA 
Stone, clay, and glass products? ____________________ _do____ 1.1 1.1 NA 
Chemicals and allied products?_ ____________.._______do____ 5 5 NA 

. Petroleum and coal products? ____-§ _.._.______._______do___- 1.0 1.0 NA 
Construction __________________________ ee _do__ 13.4 13.3 12.6 
Transportation and public utilities ___._§_.§_/________...__.__do___~_ 22.0 | 20.4 20.5 

- Wholesale and retail trade ~~ )§ ~5 5 5 5-5 5 eee eee eee do _ 71.9 73.6 76.4 
Finance, insurance, real estate ________________..-.. __do___~_ 12.8 13.0 13.4 
Services ______________--~-------------~~-~~-~---~-d0____ 56.3 «878 59.8 
Government and government enterprises_____________..__do____ 67.4 ~  68.4 68.3 

Total___________-_-------------~-~-~~~--~--do____ 273.7 276.0 3280.9 
Personal income: . 

Total. 5 ee Cmillions__ $7,790 $8,196 $8,690 
Per capita.____§_________ ~~~ eee $9,679 $10,050 $10,546 OO 

Hours and earnings: 
Total average weekly hours, production workers _____ ___________-~~--~- 39.3 39.7 39.1 

Mining___$_§__§______ 41.9 41.3 39.4 
' Total average hourly earnings, production workers____________-~---~--~- $9.86 $10.44 $10.74 

Mining. $$ _-___- ~~ ~~~ eee $12.54 $12.94 $12.80 . 
Earnings by industry: . 

Farm income__________~___~____________-_ ~~~. ~ millions__ $585 $151 $795 
Nonfarm _______________~_~__~ ~~ eee dd $36,515 $389,502 $438,722 

Mining total.________________ ~~ ee do $201 $187 $195 
Metal mining _______________________ ~~ ~___do____ $72 $66 $54 

. Nonmetallic minerals except fuels... ...._-_-___.___do____ $53 $52 $61 
Coal mining ___________~_________-__ ee do $63 $61 $72 
Oil and gas extraction ____§_/_-_______-____________-do____ $13 $7 $8 

Manufacturing total... _.______._-.___-__ -_______~-do____ $9,199 $9,829 $11,136 
. Primary metal industries ____..______-_____________do___~_ $388 $369 $422 

Stone, clay, and glass products ___ _____._____________do___~_ $248 $267 $293 
Chemicals and allied products _____._.§_§___.___..2______do____ $851 $901 $983. 

. Petroleum and coal products ___ ~~ _________________do____ $45 W W 
Construction _____§_________~ ~~ do $1,899 $2,083 $2,476 
Transportation and public utilities _-_- __-__9 29. »§ 5 »§ 5 /¥ 7 7 _ _do____ $3,845 $4,178 $4,454 
Wholesale and retail trade ___ 2 2 25 5 7 eee do $6,589 $6,830 $7,531 
Finance, insurance, real estate ______.__________--_____-~do____ $2,075 $2,398 $2,643 
Services _______________ ~~ ed $7,144 $7,962 $8,833 
Government and government enterprises_________________do____ $5,459 $5,922 $6,329 

Construction activity: | 
' Number of private and public residential units authorized _______ ~~ ______.- 2,052 3,057 2,654 
Value of nonresidential construction ____________________~— mnillions_ _ $121.6 $130.0 $121.1 
Value of State road contract awards_____________§_________=_do____ $79.4 $144.5 $143.9 
Shipments of portland and masonry cement to and within the State 

thousand short tons_ _ 229 266 254 
Nonfuel mineral production value: 

. Total crude mineral value ____§_§_§$_§___________________—- mniillions_ _ $270.7 $292.0 $249.4 
Value per capita____§_§_§__~§_§_ LLL $336 $358 $303 

PPreliminary. "Revised. NA Notavailable. |W Withheld to avoid disclosing company proprietary data. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. = 
3Data do not add to total shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines.
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The impact of the June 1983 suspension __ was in full production and was concluding a | 
| of The Anaconda Minerals Co.’s Butte cop- small-scale drilling program to refine its 

per operations continued to be felt in 1984; knowledge of the district. Hopes for an ~ 
the State’s copper production suffered a early resumption of mining, bolstered by  __ 
significant drop, and no molybdenum was favorable union work rule changes, faded by 
produced during the year. Anaconda Miner- yearend as copper prices remained at a 
als sold a large part of the open pit mining depressed level. os 
equipment it used when the Berkeley Pit : 
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Figure 1.—Value of copper and total value of nonfuel mineral production in Montana.
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| Employment.—Overall mining employ-. AMAX Exploration Inc. participated with 
ment in Montana for 1984 was 7,500, slight- Gulf Titanium Ltd. in an exploration proj- 

| ly more than the number reported for 1983. ect at the Cruse-Belmont Mines- near _ 
| Average weekly earnings for mineral indus- Marysville, Lewis and Clark County. The _ 

try production workers was $419.93; it was Goldsil Mining and Milling Co.-Consoli- 
the second highest in the State, next to dated Paymaster Resources Ltd. joint ven- 
wages paid to construction workers. This ture completed three drill holes on the 400 _ 
figure represented a decrease of $30.10 per level of the Drumlummon Mine at Marys- 
week from that of 1983. ville; one hole intersected 14 feet of. vein © 
Exploration Activities.—The level of ex- with an 8-foot section assaying 0.44 troy 

ploration activity in Montana, largely for ounce of gold and 1.0 troy ounce of silver per 
precious metals, was up slightly from that ‘ton. Big Horn Minerals Corp. continued 
of 1988. The number of exploration licenses exploration drilling at its Scratchgravel 
granted by the Department of State Lands gold prospect near Helena; several drill 
increased from 201 granted to 75 companies intercepts with significant gold assays were , 

. in 1983 to 215 licenses issued to 91 compa- reported from relatively shallow depths. _ 
| | nies in 1984. The number of new mining Property in and near Rimini in Lewis and ~ 

~ Claims filed in 1984 with the U.S. Bureau of Clark County was drilled by Century Silver 
| _ Land Management (BLM) in Montana was Mines Inc.; 6 feet of massive sulfides bear-. 

| down about 30% from that for 1983, and the ing silver, lead, copper, and zinc was en- | 
So number of small mine exclusion permits countered in the second hole. | 7 

. issued by the State decreased in 1984 from Cominco American Incorporated’s explo- | 
| the 1983 level. | ration project in the Smith River Valley | 

_ASARCO Incorporated and United States near White Sulphur Springs was continued __ 
mo _ Borax & Chemical Corp. continued explora- during the year, and Cominco also drilled 

tion for stratabound silver-copper deposits .on the Gold Eagle Mining Co. Inc.’s High 
| in and adjoining the Cabinet Mountains Tariff property in the Neihart district. 

Wilderness in Lincoln County. Asarco sub- Beralynn Resources Inc. drilled several 
| mitted a plan of operations to permitting targets on its Goldstar gold property in the 

agencies at midyear and did baseline Silver Star district in Madison County. Gold 
studies for an environmental impact state- occurrences on the Plymouth, Three Forks, 
ment; U.S. Borax drilled on claims outside and Klondyke properties in the Elkhorn 
the wilderness area boundary. district, Jefferson County, were explored by. 

Drilling to firm up reserves continued in Mountain West Resources. ae 
1984 on the Centennial Minerals Ltd.-U.S. Legislation. and Government  Pro- 
Minerals Exploration Co. joint venture grams.—Work progressed on the Montana 
Montana Tunnels gold-silver project near Bureau of Mines and Geology (MBMG)-U.S. 
Wickes, Jefferson County. An engineering Geological Survey (USGS) cooperative effort 
feasibility study conducted during the year to produce Conterminous United States 
recommended the deposit be developed asa Mineral Appraisal Program (CUSMAP) 2° 
15,000-short-ton-per-day open pit mine geologic maps for incorporation into Mon- 

_ using conventional flotation-cyanide proc- tana’s Atlas Series. The Wallace sheet was 
essing methods. : well on the way to completion by yearend, 

Aries Resources began work in Auguston and progress was made on the Kalispell, 
a 2-year silver exploration project just west Hamilton, Butte, Dillon, Wolf Point, Jor- 
of Butte in Silver Bow County. The 1,705- dan, Glendive, Forsyth, and Miles City 2° 
acre area, owned by Anaconda Minerals, maps. 
contains up to 380 mineralized veins that Major current MBMG projects include a 
have values in gold, silver, zinc, lead, and compilation and review of Montana barite 
manganese. Lee Mining Corp. completed deposits, regional analysis of favorable 
drilling by midyear on an area north and_ geologic environments for stratabound 
west of Walkerville as part of a silver and stratiform precious and base metals 
exploration project. Lee also conducted pre- ore deposits, and a regional appraisal of 
liminary exploration at the Southern Cross economic mineral potential in the Belt 
Mine near Anaconda. Dragon Energy Corp. 1:100,000-scale quadrangle in central Mon- 
completed a percussion drilling program on tana. The MBMG released 11 formal publi- 
its 54claim group 12 miles southwest of cations and placed 34 titles on open-file in 
Butte; the company reported that signifi- 1984, and the ongoing MBMG-USGS hydro- 
cant gold mineralization was indicated. logic cooperative program worked on 7 proj-
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ects during the year. the total Montana Department of Revenue 

The Mining and Mineral Resources Re- collections for the year. | | 

search Institute of the Montana College of Montana’s congressional delegation intro- 

Mineral Science and Technology at Butte duced joint legislation in 1984 to add 

received an allotment from the U.S. Bureau 747,178 acres of land to the State’s wilder- 

of Mines in 1984. ness areas. In addition, 507,282 acres was 

Montana received $22.9 million in 1984 proposed for scenic, wildlife, or recreational 

from the BLM as receipts from the Mineral use, and 5 million acres would be released 

Leasing Act. for multiple purpose uses under USS. Forest 

Mineral taxes collected by the State on Service management. The proposed bill, 

nonfuel minerals, coal, oil, and natural gas which would have brought Montana’s total 

amounted to $148 million in fiscal year wilderness area up to 4,107 ,639 acres, was 

1984; mineral taxes represented 27.6% of not enacted by Congress. 

REVIEW BY NONFUEL MINERAL COMMODITIES 

METALS from nearly 80,000 troy ounces in 1983 to 

. about 97,000 ounces in 1984, and mill 

Aluminum.—Primary aluminum produc- throughput increased from 1.6 million short 

tion in Montana increased 65% in quantity tons in 1983 to almost 1.9 million tons in 

and 88% in value over that of 1983. Re- 1984. Mine development at the Mineral Hill 
flecting the mid-1983 economic recovery, open pit continued throughout the ‘year, 

ARCO Aluminum Co.’s reduction plant at and progress was made on studies to devel- 

Columbia Falls, Flathead County, operated op the mine’s deep West Mineral Hill zone. 
at the highest production level since 1981. The Golden Sunlight Mine was Montana’s 

Despite a worldwide aluminum oversupply » first-ranked gold producer in 1984, account- . 

which led to a 68% drop in aluminum prices ing for nearly 54% of the State’s production. 7 

by midyear, and despite increased electric Pegasus Gold Inc. (formerly Pegasus Gold 
power rates, the Columbia Falls smelter [td.) continued to produce gold and silver | 

finished the year operating at 100% ofrated from its Zortman and Landusky open pit 

capacity. mines and heap leach facility in the Little 
Copper.—Copper production was report- Rockies district in Phillips County. The : 

ed from 6 mines and 1 leaching operation in operation, which is constrained to 7 or 8 | 

5 counties in 1984, compared with output months per year because of severe winter a 

from 19 mines in 11 counties in 1983. weather conditions, added 5.7 million tons 

Montana’s copper production ranked fourth of ore to the leach pads in 1984, bringing the 

in the Nation. total amount of ore placed on the pads to 

The State’s three top-ranked producers 17.9 million tons. The construction of large- 

were Asarco’s Troy silver-copper mine in _ gcale leach pads was initiated in 1984, and a 
Lincoln County, Anaconda Minerals from rigorous grade control program, which con- 

leaching operations at Butte, and Black tributed to a lower waste-to-ore ratio, was 

Pine Mining Co.’s Black Pine Mine near implemented during the year. Exploration 
Philipsburg in Granite County. Montana’s and development work and the acquisition. 

copper production was down significantly of adjacent property increased ore reserves 
from that of 1983. ; at the Zortman-Landusky operations from | 

Gold.—Gold production was reported 22.7 to 43 million tons by yearend. The 

from 14 lode mines in 7 counties in 1984, Pegasus operations ranked second in the | 
compared with production from 24 minesin State in gold production for 1984. 
10 counties in 1988. Two placer operations Pegasus Gold Inc. was formed as a new 
reported production, and gold was recov- company by the merger in August of Pega- 
ered from retreatment of old mine tailings. sus Gold Ltd. and Montoro Gold Inc. The 

Montana’s gold production ranked fourthin company completed approximately 10,000 

the Nation, accounting for nearly 9% of the feet of drilling to further delineate reserves 

national total in 1984. The State’s 1984 gold at Montoro’s Beal property at German 

production was up 12% in quantity from Gulch, southwest of Butte in Silver Bow 

that of 1983, but value decreased by 5%. County. 
Placer U.S. Inc. increased production at The Homestake Mining Co.-American 

its Golden Sunlight Mine near Whitehall, Copper & Nickel Co. Inc. (a subsidiary of 

Jefferson County. Production increased Inco Ltd.) joint venture continued develop-
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ment work on its Jardine gold mine north of _ pressed silver prices caused a 30% drop in 
Gardiner, Park County. The proposed 750- production value from the 1983 level. The 

| ton-per-day mine would have a 20-year State again produced nearly 13% of the 
mine life. Formal application for operating Nation’s silver in 1984; however, it dropped 
permits was made in August; if permits are to third ranking in total silver production. 
granted, mine construction is projected to In 1984, silver production was reported 
begin in the spring of 1986, followed by from 14 mines in 8 counties and from 
production in 1987. retreatment of old tailings, compared with 

The Golden Maple Mining and Leaching production from 28 mines in 12 counties 
Co. operated its Gilt Edge open pit mine and during 1983. 
leach plant near Lewistown in Fergus Coun- Asarco’s Troy Mine in Lincoln County 
ty; the first gold doré bar was poured in was again Montana’s top silver producer, 
September from ore previously mined. The accounting for nearly 76% of the State 

_ company planned to mine and commence total; the Troy Mine also was the third- 
leaching on 150,000 tons of ore in 1984. Pilot ranked producer in the Nation for 1984. 

| mining and leaching operations were car- Black Pine Mining’s Black Pine Mine in 
ried out at the North Moccasin Mine by Granite County was the State’s second larg- 
Canadian Minerals Inc.; the mine is about _ est silver producer; ore from the Black Pine 
15 miles northwest of Lewistown. Triad Mine was beneficiated by Contact Mining 
Investments Inc., operator of the Judith Co. in its 1,200-ton-per-day mill at Phil- 
gold property at Kendall in Fergus County, ipsburg in Granite County. Contact Mining 

_ did additional development drilling north continued work on reopening the Granite- 
and south of the Muleshoe Claims and  Bimetallic Mine in the Philipsburg district. 
commenced heap-leaching operations. Byproduct silver reported by Pegasus Gold 
Lead.—Lead was recovered as a byprod- Inc. from its Zortman-Landusky gold oper- 

uct from six precious and base metals mines ation in Phillips County gave that company 
| in four counties, and from reprocessing old third ranking in 1984 silver production for 

tailings. Montana ranked fifth in the Na- the State. 
tion for lead production in 1984; the State’s CoCa Mines Inc. indefinitely deferred | 
lead production decreased 18% from the mine development and reopening of its 
1983 level. silver deposits in the Hog Heaven district, 

Asarco’s East Helena smelter, the only Flathead County. The company had fin- 
remaining lead smelter in the Northwest- ished exploration on an open pit minable 

| ern United States, operated at capacity ore body and on a mineralized zone to be 
throughout the year. Feedstocks were pre- developed for underground mining. Mine 
dominantly purchased and custom toll con- development and reclamation plans had | 
centrates from both domestic and foreign been approved by the State, a $350,000 
sources; bullion was shipped to Asarco’s reclamation bond had been posted, and 
Omaha, NE, refinery. The zinc fuming construction was to have begun in the fall of 
plant placed on standby in 1982 did not 1984. | 
operate in 1988 and 1984. Asarco submitted a plan of operations to 

Platinum-Palladium.—Stillwater Mining the U.S. Forest Service and to the State for 
Co., a joint venture between Manville Prod- its proposed Rock Creek silver-copper mine 
ucts Corp., Chevron Resources Inc., and in the Cabinet Mountains Wilderness area, 

| Anaconda Minerals, completed a bulk sam- Sanders County. Ore reserves estimated at 
pling program and continued a feasibility 143.7 million tons would be mined by room 
study during 1984. The proposed 1,000-ton- and pillar methods through double, 2-mile- 

_ per-day mine in the Stillwater Complex long adits with portals over 1 mile outside 
near Nye, Stillwater County, would produce the wilderness boundary. Ore would be 
about 350,000 to 360,000 troy ounces of transported by conveyor from an under- 
palladium per year; the ratio of palladium ground crusher to a surface mill complex. 
to platinum in the ore would be about 3.1to The mine would produce at a rate of 10,000 
1. A production decision is expected in 1986. tons per day, with an estimated annual 
_ Silver.—Although the quantity of silver production of 5.3 million ounces of silver 
produced in Montana in 1984 was nearly and 21,800 tons of copper; mine life was 
the same as that credited for 1983, de- estimated at 29 years.
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_ Table 4.—Montana: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
: in 1984, by class of ore or other source material 

Number Material _ Gold Silver Copper __ Lead Zinc | 
Source of treated? (troy (troy (metric (metric (metric 

mines? (metric tons) ounces) ounces) tons) tons) tons) 

Lode ore: 
Dry gold? ___-____________ 8 Ww W 170,149 __ WwW —_ 
Gold-silver ____________=_ 3 1,138 374 W Ww Ww _ 
Silver __-_____ ~~ ________ 4 Ww WwW Ww Ww W me 

Total _-.-__________- 15 Ww Ww Ww W Ww 
Copper? ________________ 1 WwW __ __ WwW __ __ 

Other lode material: 
Gold tailings __.__________ 4 | Ww W W __ __ _. 
Gold-silver tailings ________ _ 1 Ww Ww Ww — WwW _— 

_ Totallode ___________-_ 16 W W 45,652,847 WwW WwW __ 
Placer ___-__~_~_ ~~. Le 2 __ WwW __ — — _— 

Grand total ___________ 18 10,034,174 181,190 5,652,847 WwW WwW _— 

W Withheld to avoid disclosing company proprietary data. , 
1Details may not add to total because some mines produce more than one class of material. Operations from which 

metals were recovered only from tailings are not counted as producing mines. 
2Does not include gravel washed. 

~ 3Icludes material that was leached. 
“Includes items indicated by symbol W. . 

Table 5.—Montana: Mine production (recoverable) of gold, silver, | 
copper, lead, and zinc in Silver Bow County 

Material 
- sold Gold Silver 

Year Mines or treated (tro (thousand 
producing (thousand oun oe s) ‘troy 

metric ounces) 
° tons) — 

1980 ee 1 8,244 11,541 1,596 
1981__-_____ : 1 13,729 14,394 2,028 

ss 1982 ee 1 12,847 3,361 739 
1988_________________ ee 1 6,287 1,383 313 
1984_____ 3 W W W 
1882-1984. = _— WwW W w 

Copper Lead Zinc ; i 
(metric (metric (metric total value 
tons) tons) tons) ousands 

1980 _2 ee 37,467 __ _ $124,602 
1981 _-______ ee 59,477 __ __ 139,555 
1982 _-__________ ee 48,144 __ __ 84,410 
1988 ~o ee 18,694 111 __ 35,761 
1984-__________ W LL _ WwW 
1882-1984 __.___________ W WwW WwW WwW 

W Withheld to avoid disclosing company proprietary data. | 
1Derived from average values of the metals; includes average value of copper produced in wire bars prior to 1982 and 

average value of copper produced in cathodes for 1982, 1988, and 1984. 

NONMETALS and masonry cements were produced by 
Bari M Barite Co. b Kaiser Cement Corp. at Montana City in 
_Barite.—Montana Barite Co. Inc., a sub- Jefferson County and by Ideal Basic Indus- 

sidiary of NICOR Mineral Ventures, oper- tries Inc. at Trident, Gallatin County. Port- 
ated barite mines at Elk Creek and Coloma and cement produced in the State was used 

| in the Garnet Range and started mining at by ready-mixed concrete companies (67%); 
the Kenelty deposit east of Libby in Lincoln other contractors (20%); concrete products 
County. Barite was processed at the compa- manufacturers (6%); and building material 
ny’s mill in Missoula. dealers, highway contractors, government 
Cement.—The amount of cement pro- agencies, and miscellaneous customers 

duced in Montana in 1984 increased about (7%). Raw materials consumed in cement 
3% over that of 1983, but the continued low manufacture were limestone, clays, sand- 
level of construction activity precluded any stone, sand, iron ore, gypsum, slag, and 
significant change in production. Portland other additives. Shipments to consumers
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were mostly by truck and rail. Kaiser Cement plant at Montana City and _ 
Clays——Montana moved up to second to the Ideal Basic Industries cement plant 

ranking in bentonite production for 1984; at Trident. | | 
production doubled in quantity and was Lime.—The quantity of lime produced in 
nearly 2-1/2 times greater in value than the State increased about 3% and the value 

that reported for 1983. Bentonite was pro- nearly 16% over that recorded for 1983. 
duced by. 4 companies from 16 deposits in contental vine ne ae sugar Core 

arbon, Carter, and Valley Counties. an € Ureat Western ougar Uo. proauce 

American Colloid Co. processed previous- ‘ime in Broadwater, Richland, and Yellow- 
ly mined and stockpiled bentonite at its Stone Counties, respectively. 
plant in Malta. Aurora Industries Inc.'s _ Phosphate Rock.—Phosphate rock pro- 
Federal Bentonite Div. mined and field- duction in the State increased 11% in quan- 
dried bentonite from its Glasgow deposit; tity and 17% in value over that of 1983, 
the partially dried material was shipped to ©Wing to a continued partial recovery in 
Federal Bentonite Div.’s Burnett, MN, the agricultural fertilizer market. Mon- 

plant for further processing and sale to the . t#a's only producer, Cominco, continued to 
taconite industry. In April, Aurora signed a ™ine phosphate at its underground Warm 
letter of intent with IMCO Services of ‘Springs Mine near Garrison in Powell 
Dallas, TX, a Halliburton Co. subsidiary, to County. Cominco can now ship phosphate 
purchase Aurora’s Federal Bentonite Div. | ©" @ year-round basis to its fertilizer plant 

, A large share of Montana's bentonite was 2 Kimberley, British Columbia, Canada, as sold for drilling mud, iron ore pellet binder, 2 result of construction of a thawing facility 
| for railroad hopper cars at that plant. _ | and foundry sand. Stauffer Chemical Co. cited high 1 

| Common clay, produced by four compa- d au d al inven ‘ 0. C1 ‘d 18 valle ine 
nies from five pits in Gallatin and Jefferson TCCUCEG Plant inventory, and generally 1m- 

| Counties, was used in portland cement proved economic conditions as reasons for 
, ; , tarting the second furnace at its Silver 

concrete blocks, and in pottery. Bo. 
Gem Stones.—Montana ranked fourth in ow elemental phosphorus plant near 

the Nation in gem stone production in 1984 Butte. The plant processes phosphate ore 
é : ’ from the company’s Wooley Valley Mine in 

Intergem Ine. continued to mine commer- Idaho. 

| cial quantities of coru ndum gem stones, Sand and Gravel.—Construction.—Con- 
. including blue sapphires, from its Yogo .truction sand and gravel production is 

Gulch deposit in the Little Belt Mountains, surveyed by the U.S. Bureau of Mines for 

Fergus County. Sapphire-bearing dike rock  gyen-numbered years only; therefore, this 
is surface mined, allowed to weather for 3 chapter contains only estimates for 1983. 

: years, and processed by gravity methods to Data for odd-numbered years are based on 
re Oaahite sapphires. emained the Na annual company estimates made before 
a — na 7 - yearend. 

tion's only producing State for natural The 1984 output of construction sand and 
amorphous graphite in 1984. Production by gravel in Montana increased nearly 46% in 
National Minerals Corp. in Broadwater quantity and 66% in value, and the unit. 
County decreased about 50% in quantity value was up 14% from that reported for 
ane value from that reported 0 1983. M 1982, when the last complete canvass was 

ypsum.—ypsum production in Mon- taken. The largest increases were in the 
tana increased nearly 19% in quantity and asphaltic concrete and other uses catego- 
16% in value over that reported for 1983. A ries. 

limited recovery in building construction, In 1984, five counties—Flathead, Galla- 

with a resulting improvement in the wall- _ tin, Missoula, Silver Bow, and Yellow- 

board ny accounted con the increase. stone—accounted for 57% of the State’s 
nited States Gypsum Co. mined gypsum total construction sand and gravel produc- 

from its underground Shoemaker Mine at tion tonnage. Major uses were for road base 
Heath in Fergus County; the gypsum was and coverings (25%), asphaltic concrete 
used in the company’s wallboard plant. (25%), concrete aggregate (7%), and other 
Maronick Construction Co. Inc. reclaimed uses (36%); the bulk of Montana’s construc- 
two open pit mines at Raynesford, Judith tion sand and gravel (98%) was transported 
Basin County, and shipped gypsum to the _ by truck.
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Table 6.—Montana: Construction sand and gravel sold or used in 1984, 7 

by major use category , . 

. . Quantity Val Val 

Use (thousand ( thousands) per ton’ 

Concrete aggregate ___-____________~___-_~------------- 671 $2,183 $3.82 . 
Plaster and gunite sands __ __________-~--_-~----~---~------- W WwW 2.30 

Concrete products ______________-_---~~-—-~-~----------- Ww W 4.44 

Asphaltic concrete____________~---_-------—-------------- 1,936 6,517 3.37 

Road base and coverings?______________~---_-_------~------- 1,939 4,940 2.55 

Fill. = = e+e 452 803 77 
. Snow and ice control. __§ _-.___________-_-~---~--------~------ 65 99 1.51 

Railroad ballast _-_-____2_~__~________--~--------+-+--~------- 43 131 3.01 

Other? ______._____-------------------------------- 2,770 6,597 2.38 | 

Total or average _______________-~----_----~-~--------- 7,776 321,269 2.74 
i it A 

W Withheld to avoid disclosing company proprietary data; included with “Other.” | 
1Includes road and other stabilization (cement and lime). . 
2Includes other unspecified uses and uses indicated by symbol W. 
3Data do not add to total shown because of independent rounding. 

-Industrial.—Industrial sand and gravel south of Dillon. Uses for talc produced in a 

was produced only in Park County. Montana were in paint (29%), paper (18%), 
Stone.—Stone production is surveyed by. ceramics (10%), plastics (5%), cosmetics 

the U.S. Bureau of Mines for odd-numbered (4%), and other uses including rubber, roof- 

7 years only; therefore, this chapter contains _ ing, refractories, and miscellaneous. 

only estimates for 1984. Data for even- NICOR Mineral Ventures completed a 

numbered years are based on annual com- final feasibility study on its Montana Talc 

pany estimates made before yearend. project. The company plans to invest $10 

: - Travertine building stone was produced million in a new open pit talc mine near 

| by Livingston Marble & Granite Works © Ennis and a mill on rail at Sappington. The _ 

from quarries near Gardiner in Park Coun- mine, adjacent to Cyprus’ Yellowstone 

| ty and marketed from its plant at Living- Mine, has an identified 1-million-short-ton 

ston. reserve; estimated mine life is 13 years. 

: Sulfur (Recovered).—Montana Sulphur Exploration activity for talc increased in | 

& Chemical Co. and Farmers Union Central the Precambrian areas of southwestern 
Exchange recovered sulfur as a byproduct Montana in 1984. | 
from petroleum refining in Yellowstone Vermiculite.—Montana again led the Na- | 
County. The amount of sulfur produced tion in the production of vermiculite. Pro- 

declined 15% and the value was down 12% duction in 1984 was about 92% of the yearly | 
from that reported in 1983. average for the 5-year period (1980-84); the 
Tale.—Montana ranked second in the Value of production was 8% more than the 

Nation in 1984 for the quantity, and gained yearly average for the 5-year period. W. R. 
first ranking in the value of talc production Grace & Co. continued to mine and mill 
for the year. The 1984 production increased vermiculite at its Rainy Creek -operation 
32% in quantity and 28% in value over that north of Libby in Lincoln County. Robinson 
of 1983. All of the State’s talc was open Insulation Co. at Great Falls, Cascade Coun- 
pit mined from deposits in the Ruby and ty, produced exfoliated vermiculite, which | 

Gravelly Ranges in Madison County. Cy- Was sold for building aggregates, insulation, 

| prus Industrial Minerals Co. reactivated nd agricultural applications. 
and expanded production at its Beaverhead ~"TState Mineral Officer, B Mines. Sookane, WA 

* : : inera icer, Dureau Oo ines, ane, : 

Mine and step ped up production at its 2Acting director, Montana Bureau of Mines and Geolo- 
Yellowstone Mine; the ore was processed at gy, Butte, MT. 
its Three Forks mill. Pfizer Inc. operated its Staff field agent, Montana Bureau of Mines and Geolo 

» bu ’ . 

Treasure Chest Mine and Barretts mill BY 

2
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: Table 7.—Principal producers 
-_————— 

oe Commodity and company Address Type of activity County 
eee eee 

Aluminun: 
ARCO Aluminum Co., a division of Columbia Falls, MT 59912 Reduction plant _____ Flathead. 

- Atlantic Richfield Co. 
Barite: 

Montana Barite Co. Inc.,.a subsid- - 6700 Desmet Rd. Mine and plant____ __ Lincoln and _| oe 
- iary of NICOR Mineral Ventures. Box 3296 Missoula. — 

Missoula, MT 59806 
Cement: . 

Ideal Basic Industries Inc., Cement Box 8789 Plant____________ © Gallatin: 
Div.? Denver, CO 80201 

| Kaiser Cement Corp.t_________ 300 Lakeside Dr. ~---do _____~_____ Jefferson. 
Oakland, CA 94612 

Clays: 
“ American Colloid Co_ ~~~ __~____ 5100 Suffield Ct. Pits and plant_______ Carbon and 

Skokie, IL 60078 . _ Phillips. 
o Federal Bentonite Div., Aurora 609 Fifth Ave. Pit and plant _______ Valley. 

Industries Inc. Belle Fourche, SD 57717 
International Minerals & Chemical Box 460 Pits_______.______- Carter. 

Corp, Industrial Minerals Div. - Belle Fourche, SD 57717 
_ NL Industries Inc., Baroid Div_ _ _ _ Box 1675 . Pit and plant _______ Do. 

. Houston, TX 77251 
Copper: 

ASARCO Incorporated ________ Box 868 | -Underground mineand _Lincoln. 
Troy, MT 59935 plant. 

Gold: - 
Golden Sunlight Mines Inc., a Box 678 Open pit mine and plant .- Jefferson. . 

subsidiary of Placer U.S. Inc.” Whitehall, MT 59759 
Pegasus Gold Inc.?7__§_________ Zortman, MT 59546__ _ _ __ do ~~~ Phillips. 

Gypsum: oe 

Maronick Construction Co. Inc.? __ East Helena, MT 59635_ _ Open pit mine ______ Judith Basin. 
United States Gypsum Co ______ Heath, MT 59457 _____ Underground mine and Fergus. 

plant. . 
Lime: - 

Continental Lime Inc _________ 268 West 400 South Open pit mine ______ Broadwater. 
. Suite 201 

Salt Lake City, UT 84101 
The Great Western SugarCo ____ 1530 16th St. Surface mine and plant _ Yellowstone. - 

Denver, CO.80217 
Holly Sugar Corp ___________ Box 1052 ___-do ____ Richland. 

Colorado Springs, CO 
80901 

Phosphate rock: 
Cominco American Incorporated _ _ Box 638 Underground mine ___ Powell. 

Garrison, MT 59731 
Sand and gravel: . 

Jim Gilman Excavating Inc ____ _ 3105 Kossuth Pits___2- Silver Bow. 
Butte, MT 59701 

Konitz Contracting Inc ________ Box 595 Pit ~~. Fergus. . 
Lewistown, MT 59547 

Barry O'Leary Inc___________ 1041 North Fourth Ave. Pit _~.- 2 Yellowstone. _ 
Billings, MT 59103 

Shellenger Construction Co _____ Box 517 Pits____.._______ . Flathead. 
Columbia Falls, MT 59912 

United Industries, Midland Materi- Box 30238 ~__-do _~-_______ Cascade and 
als Co. Billings, MT 59107 Yellowstone. 

Washington Construction Co ____ Box 8989 Pit _-_--_-_~___ Missoula. 
Missoula, MT 59807 

Yellowstone County Highway Box 35023 Pits__§ 22 Yellowstone. — 
Department. Billings, MT 59107 

Silver: 
ASARCO Incorporated*_______ _ Box 868 Underground mine and Lincoln. 

Troy, MT 59935 plant. 
Black Pine Mining Co.*________ Box 610 Underground mine ___ Granite. 

Philipsburg, MT 59858 
Stone (dimension): 

Livingston Marble & Granite Works Box 851 Quarries and plant____ Park. 
Livingston, MT 59047 

Sulfur (recovered): 
Montana Sulphur & Chemical Co _ _ Box 31118 Plant___~_~_~§__~___ 2 Yellowstone. 

Billings, MT 59107 
Talc: 

Cyprus Industrial Minerals Co., a Box 3299 Plant and open pit mines Gallatin and 
subsidiary of Amoco Minerals Co. 7000 South Yosemite Madison. 

Englewood, CO 80155 
Pfizer Inc ___-_- §_- 5 Box 1147 Plant and open pit mine Beaverhead and 

Dillon, MT 59725 Madison. 
Vermiculite: 

W. R. Grace & Co., Zonolite Div _ _ _ 1114 Avenue of the ~_~.do __ ~~~ ___ Lincoln. 
Americas 

New York, NY 10036 
eee 

1 Also clays and stone. 
2 Also silver. 
3Also stone. 
4Also copper, gold, and lead. .
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This chapter has been prepared under a Memorandum of Understanding between the 

Bureau of Mines, U.S. Department of the Interior, and the Conservation and Survey ‘ 

Division of the University of Nebraska (Nebraska Geological Survey) for collecting : 

_ information on all nonfuel minerals. | : | 

_ By Karl E. Starch! and Raymond R. Burchett? | SO 

The value of nonfuel minerals produced of these industrial minerals recorded in- | 

- in Nebraska in 1984 was $100.4 million, a creases in production and value during 

- 15% increase over that of 1983. This was the 1984. In most cases, value rose more than. 

second year of increased output, following a output. | | OC 

3-year decline, and the highest value ever Cement was the most important commod-. 

- pecorded for nonfuel mineral output in the ity produced and was responsible for most of : 

State. Six nonfuel minerals were reported the increase in value. Construction sand . 

produced in the State: cement, clays, gem — and gravel and crushed stone were the > 

_ stones, lime, sand and gravel, and stone. All other leading commodities. - 

| : Table 1.—Nonfuel mineral production in Nebraska’ _ | - 

| 1983 © 7 1984 

, Mineral Value Value 7 
Quantity (thou- Quantity (thou- 

sands) sands) . 

Clays________--_-------------~ thousand short tons__ 164 $501 180 $556 
Sand and gravel: . 

Construction ____________-~--------------do_~-~- ©10,100 ©25,000 11,839 27,791. 

Industrial________________------+-------do___~- 4 Ww Ww WwW 

Stone (crushed)__________------------------do__-- 4,442 22,612 ©4,500 €23,400 

Combined value of cement, gem stones, lime, and values indicated by 

symbol W________---------------------------- XX 39,296 XX 48,621 

Total ________-------------------------- XX 87,409 XX 100,368 
eer ORR 

€Rstimated. |W Withheld to avoid disclosing company proprietary data; value included with “Combined value” 

figure. XX Not applicable. 

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

| 369
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~- ‘Table 2.—Value of nonfuel mineral production in Nebraska, by county! 
oe pe - . (Thousands) - _ 

Minerals produced in 1983 ; So County 7 _1982 . . 1983 in order of value : 

a Antelope _-__________. > Ww. x) co _ . 
_ Box Butte___--_~____-___. (3) A _— Oe 

_ Brown ____~~_-_-----__ $1 : ?) . So 
oO . Buffalo __-_________-._ 711 A .- 

Burt. 22 oe 6 Oo A - 
. . Butler __________2_=__ : 267 - (?) - 

’ Cass ~~ 26,525 $41,219. Cement, stone (crushed), clays. . 
ve Cedar ____________ 721 (7) : 

Chase ______________= 122 (?) . 
. Cheyenne __-___________ 66 a (7). Cs . 

oy Clay _._______~___i__ WwW (7) - oo a - Colfax — BB | , — Cuming ___ ~~ __~__-___ - Ww (?) ae oe 
Custer_._____________ . 158 ) .. a . Do 

. _ Dawson _____ = - . 959 FS Le 
os Devel _._- => _ 136 2 | — 

Dixon _2 W (?) 
- Dodge __--_-____-__u2__ . 641 -?). " 

. Douglas _- $$ == WwW | 10— Clays. 
— Fillmore___ ~~~ _~_____ WwW (7) . 

Franklin ___~___ 22 _____ 2360 (?) 
ms Frontier_--.--_-------.. 4 4) . 

Furnas______-________ 46 (7) 7 . oe 
oS Gage___=_ 2 WwW Oe W __ Stone (crushed). . 

Garden __-____________ 30 — FF | SO o a 
Hall ~-_ ~~~ 670 ) a : 

=. Hamilton ___ ~~~ Ww (?) ey 7 . 
Hayes _. ~~~ WwW (7) wo - 

.. Hitchcock 2-2-2 Ww a) oO . Holt _-- =e : 760 @ -. 7 Ao = 
©. Howard 2-2 eee. 45 (*) 

’ Jefferson _~__ WwW 247 Clays. , a . . * Kearney_—___~~________ : 58 CP) Keith _-_-_ ==> 6 @) , >) Kmox LC 313 (?) | . 
Lancaster_________-_ tt 81 Ww Stone (crushed), clays. 

. ~ Lincoln ~~ 72 (?) no, . . 
- Loup_____ ~~~ W (?) 

. Madison-__-___=___.___ 413 (?) _ 
_ Merrick ______________ . 550 ® - 

Morrill _-§ 22 W W Lime. . 
. Nance___________ ee 189 7°. 

Nemaha________ = __ Ww W Stone (crushed). 
Nuckolls___§_$ $9 5 5 5 W WwW Cement, stone (crushed). 
Pawnee ______._~______ ) W Stone (crushed). . oe 
Perkins ______________ 22 (7) 
Phelps____§___________ 28 (7) . 
Pierce _____~_________ WwW Cy ° 
Platte __.____________ 1,164 (?) . 
Polk ~-._~___~_ Ww (?) 

Red Willow___ _________ 758 7) 
Saline _._§_§_§_-» _-§_- 41 (?) 
Sarpy __-_____________ WwW WwW Stone (crushed), clays. 
Saunders _____________ 2,699 WwW Stone (crushed), sand (industrial). 
Scotts Bluff____________ W W siLime. 
Seward ______________ (°) 51 Stone (crushed). 
Sheridan _____________ 68 (7) 
Stanton ______________ WwW (7) 
Thayer____________ 1,166 (?) 
Thomas ______________ WwW (7) - 
Washington____________ ) WwW Stone (crushed). 
Webster______§__-______ WwW (?) 
York -~_~____ Ww (?) 
Undistributed*__________ 20,815 20,882 
Sand and gravel (construction) XX 25,000 
Stone (crushed)__________ “14,300 XX 

Total______________ 575,280 87,409 
eee 

"Estimated. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not ap e. 
ENo production of nonfuel mineral commodities was reported for counties not listed. 
*Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
, Crushed stone was produced; data not available by county. Total State value is shown separately under “Stone crushed). 

“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
“Data do not add to total shown because of independent rounding.
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Table 3.—Indicators of Nebraska business activity 

Employment and labor force, annual average: 
opulation Be e+ ~~ ~~ thousands___ 1,589 1,596 1,606 

Total civilian labor force ________________-------------~----do__-- 789 792 798 

Unemployment oe do 48 45 35 

Employment (nonagricultural): 
Mining total! ______________----------------------do_--- 1.9 1.9 1.7 

Nonmetallic minerals except fuels? ____________-_-----_---do___- 9 9 © NA 

Oil and gas extraction?___________-----------------do__-- 1.0 9 NA 

Manofacturing total____________--------------------do__-- 87.9 84.7 89.0 

Primary metal industries? ___________--------~------do_-_~_ 1.5 1.3 NA 

Stone, clay, and glass products? __________---~---------do.-_- 2.5 2.5 NA. 

Chemicals and allied products ________---------------do__~_- 2.6 25 . 26 

Petroleum and coal products ________----------------do___- 2 2 NA 

Construction ________________-_--L_-----------+---do---- 23.5 23.5 24.0 

Transportation and public utilities Woe - do 44.6 43.1 42.8 

Wholesale and retail trade______________------------~--do__-- 158.5 157.8 160.8 

Finance, insurance, real estate oe doe 41.4 41.9 43.2 

Services _______________-__~_---~-~------------ = - - doe 122.7 127.5 135.4. 

Government and government enterprises _ ____-__-----------do__-- 129.3 130.2 131.7 

Total? _________________-_--_----------~--do_~~- 609.8 610.8 628.5 

Personal income: 
. 

Total... _________-_----_-------------------~----- millions__ $17,261 $17,661 $19,962 

Per capita —— — ~~ ~~ mn mn nn $10,861 $11,068 $12,480 

Hours and earnings: 
Total average weekly hours, production workers —~--~-~~---~—----------- 39.9 40.3 40.5 . 

Total average hourly earnings, production workers _ _- ~~ -—--—----------- $8.47 $8.76 $8.93 

Earnings by industry: 
Farm income______________-_---------------------— millions__ $930 $642 $1,374 

Nonfarm _________._____-__---------~--------------do---- $11,001 $11,591 $12,686 

. Mining total______________-----------------------d0__-- $60 $45 $55 

Nonmetallic minerals except fuels__________-_--_----~---do__-- $14 $16 $20 

Oil and gas extraction __________------------------do-__- $46 $30 $35 

: Manufacturing total. ___________-_-------------------d0__-- $1,827 $1,870 $2,100 

Primary metal industries ________------------------4d0_-__- $40 $40 $51 

Stone, clay, and glass products — ——- --~~----~--~-~--~~~§8- 7 ~ $51 $54 $57. 

. Chemicals and allied products oe dL $65 $69 $74 

Petroleum and coal products _______--_---------------do_-~- $6 $6 $8 

Construction ________-_-___-_-_~-------------------do_--~- $569 $603 $696 

Transportation and public utilities __.__.§_._/§___________--_-~-~do___~ $1,297 $1,358 $1,434 

_ Wholesale and retai trade. ___________-___---.------~-~-do_ ~~~ $2,174 $2,218 $2,372 

Finance, insurance, real estate oo ee dL $797 $880 $959 

Services __________-___---_~~_-------------------d0__~- $2,011 $1,214 $2,452 

Government and government enterprises oe dL $2,214 $2,348 $2,509 

Construction activity: “ 

Number of private and public residential units authorized _———-~—-----—---- 8,851 5,526 - 6,053 

_ Value of nonresidential construction__—_———-—-—-------------- millions_ _ $200.6 $192.5 $289.8 

Value of State road contract awards ___________-_-------------do___- $110.1 $191.1 $154.3 

Shipments of portland and masonry cement to and within the State . ae 
thousand short tons__— 687 726 835 

Nonfuel mineral production value: 
Total crude mineral value _____________--_------------- millions__ $75.3 - $87.4 $100.4 

Value per capita_________-__------------------------------ $47 $55 $62 

ee 

PPreliminary. "Revised. NA Not available. : 
1Rureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. . 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

3Data may not add to totals shown because of independent rounding. . 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 

US. Bureau of Mines.
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Figure 1.—Value of sand and gravel and total value of nonfuel mineral production in 

| | Nebraska. oo 

_ A continuing, though modest, economic view, 1984,” published by the Nebraska 
recovery in the State was responsible for Geological Survey, reported 689 active min- 
the rise in demand for the industrial miner- ing operations in Nebraska in 1984, includ- 
als produced by the State’s nonfuel mineral ing 636 sand, gravel, and silt or siltstone 
industry. The Plains region did not keep pits; 29 limestone quarries; 18 sandstone 
pace with national gains in the 1982-84 pits; and 6 clay or shale pits. These oper- 
period; for example, employment growth ations disturbed 433 acres of land, and 
was 2.4%, compared with the national rate operators restored 574 acres during the 
of 4.2%. Nebraska, however, did a little year. A total of 3,349 quarries, pits, and 
better than most other Plains States, with mines, including 14 coal mines, were esti- 
an increase in employment of 3.1%. mated to have operated in Nebraska at 

Only 62 of Nebraska’s 93 counties report- various times over the past 85 years. 
ed nonfuel mineral production in 1983, the About 1,700 people were employed in the — 
most recent year for which county data are mining industry in Nebraska in 1984, in- 
available. Of these, 48 produced only sand cluding oil and gas workers, about 300 more 
and gravel, 10 produced crushed stone, and__ than in 1983. These 1,700 represented about 
2 produced cement. three-tenths of 1% of the total work force of 

“The Nebraska Mineral Operations Re- 628,500 people.
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Exploration Activities—Wyoming Fuels exploring a geologic structure known as the 
Co., a subsidiary of KN Energy Inc. (former- Midcontinent (or Keweenawan) Rift for oil 
ly Kansas-Nebraska Gas Co.), received a and gas. 
source materials license from the Nuclear Legislation and Government Pro- | 
Regulatory Commission for a pilot solution- grams.—No legislation pertaining specifi- 
mining operation at its large uranium pros-_ cally to the nonfuel mineral industry was 
pect in northwestern Nebraska. Approvals passed or considered by the Nebraska legis- 
from the U.S. Environmental Protection lature in 1984. 
Agency and the Nebraska Department of Among maps produced during 1984 by the 
Environmental Control were still required. Nebraska Geological Survey to aid mineral 
Wyoming Fuels estimated reserves of more development were Depth to Precambrian 
than 30 million pounds of U;Os in ore Rocks in Nebraska and Configuration Map 
grading an average 0.25% or more in its on Top of the Devonian (Hunton) Carbonate 
Crow Butte property, a mineralized trend in Nemaha and Richardson Counties. Proj- 
about 6 miles long and 1/2 mile wide, 22 ects in progress during the year included (1) 
miles south of Chadron. A pilot operation of a summary of the Niobrara Formation stra- 
about 100 gallons per minute was planned _tigraphy and geologic history in northwest- 
to test commercial feasibility. _ ern Nebraska, (2) geologic mapping in west- 

| Molycorp Inc. continued its evaluation of ern Nebraska, (3) sedimentology and chro- 
the Elk Creek carbonatite of southeastern nology of the Nebraska Sandhills, (4) a 

Nebraska, thought to have a potential for study of the Cherokee Formation (Pennsy]l- 
rare-earth production. Also in southeastern vanian) in Nebraska, and (5) stratigraphic 

. Nebraska, Texaco Petroleum Products Inc., test drilling in the eastern Nebraska: Sand- 
KEWA Exploration Inc. of Denver, CO, and hills. : : : 
Leasehold Ltd. of Englewood, CO, were 

| REVIEW BY NONFUEL MINERAL COMMODITIES | | 

NONMETALS |. produced at the Ash Grove plant. » 
a . | Nearly two-thirds of the cement produced 

Ammonium Nitrate.—The Homestead was sold to ready-mixed concrete compa- 
ammonium nitrate plant of Cominco Ameri- nies, nearly one-quarter to highway con- 
can Incorporated at Beatrice sold 9% more tractors, and the balance to concrete prod- 

fertilizer than in 1983, according to the  yct manufacturers, other contractors, and 
company s 1984 annual report. Several building material dealers.. Most cement was 
small energy saving projects had the cumu- shipped in bulk by truck directly to the 
lative effect of reducing by 15% the con- consumer. Shipments in 1984 were partially 
sumption of natural gas, the most expensive from existing stocks. 
component in the production of ammonium The Ash Grove plant used a dry manu- 

nitrate. The plant had 61 employees at facturing process, and the Ideal Basic plant 
yearend 1984, and production was 140,400 sed a wet process. Both plants were 

' metric tons, up 25.2% from that of 1983. A equipped with electrostatic precipitators. 
new $1 million urea-ammonium nitrate so- Clays, gypsum, iron ore, limestone, and 
lution facility was scheduled for completion sandstone were the raw materials used in 
in 1985 to meet increased demand for liquid cement manufacture. The average value of 
fertilizer in the Midwest market area. finished portland cement sold was $56.26 
Cement.—Cement led in value among per short ton. 

Nebraska’s nonfuel minerals in 1984. Both Clays.—Output of clay in Nebraska in- 

volume and value of output increased 21% creased about 10% in 1984 over that of 1983. 
over the 1983 level. Two companies produc- Only common clay was produced, and out- 
ed cement in Nebraska in 1984, Ash Grove put was by four companies in five counties. 
Cement Co. at Louisville, Cass County, and Endicott Clay Products Co., with an oper- 
Ideal Basic Industries Inc. at Superior, ation in Jefferson County, was the largest 
Nuckolls County, both in southeastern Ne- clay producer. Ash Grove, with an operation 
braska. Ash Grove’s plant was considerably in Cass County, was second largest; Yankee 
the larger of the two. Output at both plants Hill Brick Manufacturing Co., with one 
was primarily Types I and II, general use operation in Lancaster County, was third; 
and moderate heat portland cement. A and Omaha Brick Works, with two smaller 
smal] amount of masonry cement also was _ operations in Douglas and Sarpy Counties,
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_ was fourth. All four operated in Nebraska’s gravel production is surveyed by the US. a 
more populated southeastern corner, near Bureau of Mines for even-numbered years 
metropolitan Omaha and Lincoln. Three only; therefore, this chapter contains only | 
companies, Endicott Clay Products, Yankee estimates for 1983. Data for odd-numbered | 

Hill Brick, and Omaha Brick, produced years are based on annual company esti- 
mostly face brick for the construction indus- mates made before yearend.” Oe 
try. A very small amount of common brick _ Output of construction sand and gravel 
was produced. Ash Grove’ s clay output went increased 17% in 1984 over the 1983 level. 

into the manufacture of cement. Value of Douglas was the largest producing county, 
clay produced averaged $3.09 per short ton, | followed by Buffalo, Saunders, Hall, and 
but ranged from $3.00 to $8.00 per ton. - Cass. These five counties together account- 

Gem. Stones.—Numerous small firms ed for 397% of total State output. Three of 

around the State cut and polished gems and fhe leading colnties Were part of metropoli- , 
ornamental stones such as agate, chalcedo- tan tov 1a; the others were in or near | 

ny, chert, jasper, petrified wood, and quartz. ” Con t srcti, sand and 1 was ; 
| Lime.—The Great Western Sugar Co. re- d nd by 122. Sand ane gr 4¢ was vent | 

_ ported producing quicklime from limestone uced bY oe companies and governmen . 
tae _ . ; agencies from -205 pits. Most operations | 

quarried in Wyoming at Bayard in Morrill . . 
| : were small. The five leading companies 

County and at Scottsbluff, Gering, and. 
Mitchell in Scottsbluff County. Th t produced about 40% of the total from 22 

nee ‘e i m 10 wn ‘th y! 1983, and . pits. In contrast, the smallest 62.companies | 

| repo was %o “ caer "The lim » al@ produced 10% of the total from 84 pits. The 

the value was nearly double. the lime was jargest single producer was Lyman-Richey 
used at Great Western’s sugar beet plants Sand & Gravel Corp. in the Omaha area, 
in processing sugar beets into sugar. Great followed in size by Western Sand & Gravel 
‘Western announced at yearend that its (Co, and Hartford Sand.& Gravel Co., both of 
sugar refining facilities were forsale. —§ = which also operated in the Omaha area, and 
Perlite (Expanded).—The Zonolite Divi- by Central Paving Sand & Gravel Co. Inc. 

sion of W. R. Grace & Co. expanded perlite and Stalph Gravel Co. in the eastern Ne- = 

| near Omaha and sold it as filler material, § The major uses of construction sand and | 
an aggregate for plaster and concrete, and gravel in Nebraska included road base and ~ | 
asahorticultural product. coverings, 21%; concrete aggregate, 9%; 7 

Sand and Gravel.—Sand and gravel was asphaltic concrete, 3%; and fill, 2%. Lesser 
_ the most widely produced mineral in Ne- uses included concrete products, plaster and | 

braska; output came from 48 of 93 counties, gunite sands, roofing granules, and snow 
| and sand and gravel was second only to and ice control. Value averaged $2.35 per | 
“cement in total value. . short ton and ranged from $1.44 to $3.76 per 

. -Construction.—Construction sand and _ ton. | | a | 

Table 4.—Nebraska: Construction sand and gravel sold or used in 1984, . 
by major use category . 

OO QUREEY ee Value 
Use (thousand (thousands) per ton 

Concrete aggregate _ 4,115 $2,935 $2.63 
Plaster and gunite sands ______________~__~--~--~---------- 88 190 2.17 
Concrete products ________---_-~~-----_---~--~------------ 122 282 2.32 
Asphaltic concrete __________-__------~----------------- 390 1,279 3.28 
Road base and coverings!___._._____________------------+----- 2,454 6,277 2.56 
Fill eee eee 259 454 1.75 
Snow and ice control. __ ____/_____~-_--_-_----~--~-----~-+------+- 22 64 2.85 

Other? ____-____------~-----------------------------__7,888 16,811.21 
Total® or average... _________-_-__--_--_--_--------»--- 11,889 . 27,791 2.35 TOMA OF BNET ABE ~~ ~~ 

1Jncludes road and other stabilization (cement and lime). 
2Includes other unspecified uses. . 
SData may not add to totals shown because of independent rounding.
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| Industrial.—Industrial sand output in- cut by Nebraska firms, seven of which were 
creased about 25%, but was a miniscule in the Omaha area. Texasgulf Inc.. and 
portion of. total sand. and gravel production. American Cyanamid Co. produced dical- 

7 Qne ‘company, Western Sand & Gravel in cium phosphate and/or monocalcium phos- 
Saunders County, produced industrial sand. phate from limestone at facilities in Weep- _ 

_ Its output was used mostly for sandblasting ing Water for use in livestock and poultry 
but also for traction sand. Average value feed. = | | | | 
was about $7.60 per short ton. - Tale.—Cyprus Industrial Minerals Co.’s” . 

Stone.—Stone production is surveyed by United Sierra Div. plant near Grand Island 
the US. Bureau of Mines for odd-numbered in Hall County. was the only processor of 
years only; therefore, this chapter contains ground talc in Nebraska. The unground talc _ 
only estimates for 1984. Data for even-. Was obtained from outside the State. The 

a numbered years are based on annual com- = 8F ound product was used in paper, ceram- 

| pany estimates made before yearend. - __ ics, rubber, paint, insecticides, textiles, and 
| Only crushed stone was produced in Ne- toiletarticles, = 

braska in 1984. Stone was third in impor- Vermiculite (Exfoliated).—W. R. Grace 
| | tance among Nebraska’s nonfuel minerals. ©*foliated crude vermiculite brought in 

| Output in 1984 was little different from from Montana at its Construction Products 
output in +1983. There were approximately Div. plant near Omaha. The expanded prod- 
17 limestone plants in the eastern third of - UCt was used for insulation, concrete aggre- | 

. _ Nebraska. Principal producers were Fort 84, and fireproofing. = ot | 
Calhoun Stone Co., Kerford Limestone Co, _ MET ALS. - oe | 
and Martin Marietta Aggregates. Cass and | | Los ee | | 

Washington Counties were leaders in pro- —___ Lead bullion from smelters outside the 
duction. Crushed limestone was used for State was processed at the Omaha refinery 
concrete aggregate, cement manufacture, '. of ASARCO Incorporated to produce refined — 
road base and coverings, riprap, agricultur- and antimonial lead and refined bismuth. 
al limestone, and mineral fillers. ===. = The refinery also recovered antimony, anti- 

| Three firms produced agricultural lime- mony oxide, copper, zinc, and doré contain- 
| stone exclusively. They were situated near jing silver and gold. Total rated annual 

_ Garland in Steward County, near Nelson in capacity of the refinery was 180,000 tons of 
oo Nuckolls County, and near Ponca in Dixon metal. a oe 

- County. Most pulverized limestone plantsin 7 
southeastern Nebraska produced some agri- _—State Mineral Officer, Bureau of Mines, Denver; Co. 
cultural limestone. no oat , Researc. A geo . nservation and urvey vision, 

| Stone brought in from other States was Lins NE’ ; Nebroska (Nebraska Geological Survey),
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| | Table 5.—Principal producers | 

Commodity and company Address Type of activity County 

Cement: 
Ash Grove Cement Co.! ____-____- 920 Main St. Plant________- Cass. . 

. Suite 1000 
. Kansas City, MO 64105. 

Ideal Basic Industries Inc., Ideal Box 8789 ___-do __--- Nuckolls. 
al Cement Co. Denver, CO 80201 

ays: 
Endicott Clay ProductsCo _.______ . Boxl7 | Open pit and plant § Jefferson. 

. = a Fairbury, NE 68352 
Yankee Hill Brick Manufacturing Co_ Route 1 _-_-do ____~- Lancaster. 

Lincoln, NE 68502 . 
Sand and gravel (construction): ; 
_. Central Paving Sand & Gravel Co. Inc Box 626 . Pits and plants _ _ Butler, Platte, 
- Columbus, NE 68601 York. 

' Hartford Sand & Gravel Co_ __ ~~ —_— Box Z Dredges and pits _ Dodge, Douglas, 
Valley, NE 68064 Hall. | . 

Lyman-Richey Sand & Gravel Corp_ — 4315 Cuming St. Pits and plants _ _ Cass, Douglas, 
Omaha, NE 68131 . Morrill, Platte, 

. Saunders. 
- Stalph Gravel Co______.___-_-_.  Box6 | Pit and plant ___ Cuming. 

West Point, NE 68788 
Western Sand & Gravel Co.? ______ Box 28 ae ado ee Cass, Dodge, . 

P Ashland, NE 68003 . Saunders. 
tone: 

Fort Calhoun Stone Co _______-~- 1255 South St. Quarries and Washington. 
. Blair, NE 68008 - . plants. . OO 

Kerford Limestone Co_——___—_-~~ ‘Box 449 Quarry and plant Cass. 
Weeping Water, NE 68463 

Martin Marietta Aggregates, Box 30013 Quarries and Cass, Nemaha, 
Central Div. Raleigh, NC 27622 plants. Nuckollis, Paw- 

: nee, Saunders. oo 

1 Also clays and limestone in Cass County. | 8 
2Also industrial sand in Saunders County.
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This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Nevada Bureau of Mines and 
Geology for collecting information on all nonfuel minerals. | 

By Fred V. Carrillo’ and John H. Schilling? | 

The value of Nevada’s nonfuel mineral in value of gold production was the result of 
production in 1984 was $616 million, a lower gold prices in 1984. Total production 
slight increase from that recorded in 1983. of 997,508 troy ounces was a 9% increase 
Nevada ranked 11th nationally in the value overthatin 1983. . | 
of nonfuel mineral production. Gold con- The State continued to lead the Nation in 
tinued to be the leading commodity pro- the production of barite and gold and was 
duced in. terms of value, accounting for $360 the sole producer of mined magnesite and 

million or 58% of the total nonfuel mineral mercury. | | 
value produced in the State. The 7% decline ; 

| Table 1.—Nonfuel mineral production in Nevada’ 
ee 

| 1983 1984 | 
| Mineral Value ,SS”*«C«W dle 

Quantity (thousands). Quantity (thousands) 

Barite___________.__.___—. thousand short tons_ _— 663 $21,736 615 $14,924 
Clays _-___________________-____-----do____ 58 2,348 290 21,191 
Gem stones____________~_____ ee NA 1,200 NA 1,300 
Gold (recoverable content of ores, etc.)._..___. troy ounces... "914,531 *387,761 997,508 359,759 
Gypsum_____________.--_ ~~~ thousand short tons_ _ 998 7,896 1,192 8,860 
Lead (recoverable content of ores, etc.) _____—_~ metric tons__ 14 7 W W 
Mercury___________.~----_—.--.---~ 76-pound flasks__ 25,070 WwW 19,048 WwW 
Sand and gravel: 

Construction ________.____—-~--— thousand short tons__ ©7500 ©16,200 8,202 20,505 
Industrial. ___§_~§____.______~________.--do____ WwW Ww 489 WwW 

Silver (recoverable content of ores, etc.)_ thousand troy ounces_ _ 5,164 59,073 6,477 52,727 
Stone (crushed) ________._____-~- thousand short tons__ 1,269 5,358 1,100 “4,700 
Combined value of cement (portland), clays (fuller’s earth and 

kaolin, 1984), copper, diatomite, fluorspar, iron ore, lime, lith- 
ium, magnesite, molybdenum, perlite, salt, tungsten ore and con- 
centrate (1984), and values indicated by symbol W ______~-- XX ¥111,178 XX 151,787 

Total _______________________---------- XX 612,757 XX 615,753 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Fxcludes fuller’s earth and kaolin; value included with “Combined value’’ figure. 
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| Table 2.—Value of nonfuel mineral production in Nevada, by county! 
(Thousands) 

Minerals produced in 1983 
County 1982 1983 in order of value 

Carson City____________ $26 (?) 
Churchill _. -_-9_9_~§_______ 1,080 W Diatomite, salt, iron ore, silver, gold, lead. 
Clark___._~_~__________ 27,855 $23,883 . Lime, sand and gravel (industrial), gypsum, 

. stone (crushed). 
Douglas______________ 669 (?) 
Elko _-.-_-___________= 97,748 W Gold, barite, silver, lead, copper. 
Esmeralda ____________ 27,478 43,405 Lithium, silver, gold, diatomite, clays. 
Eureka ______________ 59,254 W Gold, barite, iron ore, stone (crushed), 

mercury, silver. 
Humboldt___ 2. ~~~ 33,899 WwW Gold, mercury, stone (crushed), clays. 
Lander____~§_~___~_~____ 71,141 - 77,937 Gold, barite, copper, silver, lead. 

. Lincoln ____.__~~_-~____ 8,230 . Ww Gold, silver, perlite. 
Lyon __-__ ~~~ . 20,220 WwW Cement, stone (crushed), gypsum, diatomite, 

gold, silver. 
Mineral. -§ > _-§ - 2 _~>__ 26,871 47,909 Gold, silver, lead, copper. 
Nye _-_____________ 91,692 61,083 Gold, clays, molybdenum, barite, magnesite, 

silver, copper, stone (crushed), fluorspar. 
Pershing _____________ 23,096 WwW Diatomite, gypsum, silver, gold, perlite, iron 

ore, copper, lead. 
Storey ___.____________ 5,870 16,068 Diatomite, silver, gold, stone (crushed). 
Washoe ______________ WwW , WwW Clays, gold, silver. 
White Pine _____________ W WwW Gold, silver. 

- Undistributed?__________. 32,833 326,270 © 
Sand and gravel (construction) XX 16,200 . 
Stone (crushed)_ _________ 4,500 XX 

Totalt_-§_-___ = . 582,463 612,757 . 

“Estimated. | W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not 
applicable. . 

Feounty distribution for construction sand and gravel (1983) and crushed stone (1982) was not available; total State 
values are shown separately under “Sand and gravel (construction)” or “Stone (crushed).” 
-2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).”’ . 
3Includes some gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
“Data may not add to totals shown because of independent rounding. 

| Table 3.—Indicators of Nevada business activity 

_ 19827 1983 1984” 
eee ee 

Employment and labor force, annual average: 
Population _________§_§____ ee ________ thousands_ _ 876 897 911 

-  Totalcivilian labor force __§ -_.§_/» ~~» >_> 5 5 ee edo 482 486 496 
Unemployment _____________________ do 49 48 39 

Employment (nonagricultural): 
Mining total? __-§_-_§_>§_-_-_- = 5 do 6.6 5.8 6.6 

Metal mining _________________ do 4.2 4.1 4.8 
. Manufacturing total. _________________ doe 18.8 19.1 21.0 

Primary metal industries ____§______________________do____ 1.4 1.1 1.1 
Stone, clay, and glass products _______________________do____ 1.3 1.2 1.4 
Chemicals and allied products __-_____________________do____ 8 1 A 

Construction __________~_____ do 20.0 19.4 22.3 
Transportation and public utilities ___.___._._-_______________do____ 24.9 24.5 24.8 
Wholesale and retail trade ____$_§_§_§_§__ do 79.9 80.3 86.0 
Finance, insurance, real estate __-_______________________do____ 17.9 18.5 20.1 
Services _______________~~____ dol ___ 174.8 177.2 187.3 
Government and government enterprises ___________________do____ 58.2 58.0 59.0 

Total______________~______ doe 401.1 402.8 427.1 
Personal income: 
Total___________________~_____________________ millions__ $10,474 = $11,074 = $12,182 
Per capita_________________ ~~ ~~ $11,742 $12,351 $13,320 

Hours and earnings: 
Total average weekly hours, production workers ______________________ 37.3 38.8 39.8 

Mining _______________~______ ~~ ee 41.2 43.0 42.8 
Total average hourly earnings, production workers_________~____________ $8.80 $9.02 $9.12 

Mining __________________~____ ~~ $11.53 $12.27 $12.87 
Earnings by industry: 
Farmincome______~_9_~§_~§_§_§_ >_> ee ____ millions__ $49 $50 $54 
Nonfarm ________~______~_ ~~ ___ do $7,754 $8,203 $8,963 

Mining total______________________________ doi ___ $135 $149 $176 
Metal mining ________~_____________ doi ___ WwW $101 $124 
Nonmetallic minerals except fuels_____§________________do____ W $38 $39 
Oil and gas extraction ____§_§_______________L_______do____ WwW $10 $13 

See footnotes at end of table.
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Table 3.—Indicators of Nevada business activity —Continued 

oo _ 19827 1983 1984? 

Earnings by industry—Continued . . 

Manufacturing total.__._______--_-_-___------------ millions. $417 $489 $508 
Primary metal industries ___________-_-_--------~----do__--~ $47 $36 $39 

Stone, clay, and glass products ________._-_--__-_------do___~ $33 . $35 $41. 

Chemicals and allied products __________-_-_---------do___- $23 ~ $22 $22 

_ Petroleum and coal products _______~----------------do__-_- Ww $2. $2 

. Construction ___________~______~__-___---------~-~-do___~ $592 $581 $620 

Transportation and public utilities _o------- +--+ ~~~ ~~~ ~~ -do___- $657 $709. $745 

Wholesale and retail trade ______.________.-___--------~-do__~- $1,139 = $1,172 $1,301 

. --Finance, insurance, real estate ____________=------------do___- $300 $339 $387 

Services __________________ 0 $3,138 $3,338 $3,700 

Government and government enterprises _ ____—-———_-—------- do____ $1,352 $1,448 $1,502 

- Construction activity: 
Number of private and public residential units authorized ______-_----~---- 8,319 16,170 13,184 

Value of nonresidential construction. ________---.------~---- millions__ $257.9 $456.9 $430.3 

Value of State road:contract awards ______._____--_--_---~-~-~-~~-do_~_-~ $77.0 $64.0 $168.0 

Shipments of portland and masonry cement to and within the State 
a thousand short tons_ — 405 459 503 

Nonfuel mineral production value: 
~ Total crude mineral value_______________---____-------~ millions__ $582.5 $612.8 $615.8 : 

Value per capita. __________-------------------~----------- $608 $683 $676 

TRevised. Preliminary. W Withheld to avoid disclosing company proprietary data. 

_ Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

-  gources. ~ 

. Sources: US. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and . 

_ USS. Bureau of Mines. ° 
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Figure 1.—Value of gold and total value of nonfuel mineral production in Nevada.
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Figure 2.—Principal mineral producing localities in Nevada. 

Trends and Developments.—Mineral levels throughout the year, owing to reduc- 
prices were depressed, and several mines in ed demand for the commodity by the oil 
Nevada suspended operations during the industry and to foreign competition. Lower 
year. Barite mining remained at depressed prices and a lessening of demand also re-
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sulted in a nearly complete curtailment of payroll for the State’s mining industry was 
copper and molybdenum mining in the approximately $183 million. | 
‘State and the closure of several silver pro- —- Statistics collected by the Nevada Divi- 
ducers at yearend. Gold production contin- _ sion of Mine Inspection showed that 6,218 
ued to be the one bright spot in metal workers were employed in 408 active oper- 7 
mining in the State. Despite lower prices ations during 1984. The largest number of 
than in 1983, heap leaching operations at employees were in the sand and gravel | 

- open pit disseminated gold deposits nearly industry and in gold operations. | 
doubled. | , a Legislation and Government: Pro- 

Exploration for minerals declined in Ne’ grams.—Two grants were made during 1984 
vada during 1984, with continuing layoffs to the Mackay School of Mines, University 
and the closing of exploration offices. An of Nevada—Reno, for research in the treat- 
intensive interest in gold deposits contin- ment of mineral industry waste for the 
ued, however, and exploration for that com- recovery of critical minerals and metals. 
modity remained at a relatively high level The U.S. Bureau of Mines allotted $150,000 —— 
(for details, see the “Gold” section), despite to the Mineral Research Institute and | 
reductions in exploration efforts for barite, _ $773,000 to the Waste Treatment and Re- 
copper, molybdenum, and silver. The U.S. covery Generic Center at the Institute. 
Bureau of Land Management (BLM) report- . The Nevada Economic Development Com- 

- ed that more new claims (36,698) were re mission funded a study entitled “A Custom 
corded in Nevada in 1984 than in any other Mill Feasibility Study” to be conducted in 
Western State. Ro, Mineral County. | re | 
With the exception of barite, exploration § The N evada Bureau of Mines and Geolo- 

for most other industrial minerals increas- gy published 12 reports and maps on miner- 

’ ed as demand for these commodities con- _ al resources during the year and reprinted 4 | 
tinued to expand rapidly from the lows others. Thirty-one projects were under way 
experienced in 1982. Industrial minerals at yearend, including geochemical, gravity, 
that appeared to be most sought after were and geologic maps; statewide studies of 
swelling clays, diatomite, gypsum, lime barite, gold, manganese, mercury, and tung- _ 
stone, salt, and silica. | / sten; and an inventory of mineral occur- __ 
- Employment.—According to the Nevada rences and deposits in several large areas of 

_ Employment Security Department, approx- _ the State. - : | 
imately 6,600 workers were employed inthe | Total payments made by the BLM tothe _ 

_ Nevada mineral industry in 1984. The de. State of Nevada as its share of Federal 
partment reported an annual average of mineral leasing receipts in 1984 amounted 

_ 4,800 employees in metal mining and 1,800 to $8,862,000. | 
in other mining categories. The annual | : . | 

- -. REVIEW BY NONFUEL MINERAL COMMODITIES | | 

METALS | mine openings were announced during the 
- year. | 

Copper.—Nevada dropped to seventh “ Freeport Gold Co.’s Enfield Bell (Jerritt 
place in the ranking of copper producing (Canyon) Mine continued to be the State’s 
States for 1984. Production was principally largest gold operation. Freeport Gold re- 
byproduct copper from a Pennzoil Co. sub- ported that production was down from the 
sidiary, Duval Corp.’s Battle Mountain 262,000 troy ounces produced during 1983, 
Mine in Lander County, and an Atlantic but still well above the designed capacity of 
Richfield Co. subsidiary, The Anaconda 200,000 troy ounces. Total ore mined during 

_ Minerals Co.’s Nevada Moly operation in the year reached a record-high level, and 
Nye County. Kennecott’s copper smelter in mill throughput rose 11% over that of 1983. 
White Pine County remained closed during Newmont Mining Corp. began develop- 
the year owing to a shortage of concentrates ment early in-the year of the Gold Quarry 

for custom smelting. gold deposit north of Carlin, in northern 
Gold.—Nevada was the leading gold pro’ Eureka County. Reported reserves of more 

ducing State in the Nation in 1984, with 11 than 8 million ounces of gold make the 
mines among the top 25 producing gold deposit the second largest in the State. 
mines in the Nation. Exploration activity AMAX Inc. announced the discovery of a 
was brisk, and several new discoveries and _gold-silver ore body at its Sleeper property
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in the Awakening (Slumbering Hills) min- _ services. | : 
, ing district, Humboldt County. Initial plan- The Standard Slag Co. began production 

ning was announced for a 500-ton-per-day in August at its new Lewis Mine, a 3,500- 
open pit.mine to be under way in 1985. _ ton-per-day open pit heap leach gold and 

_ Atlas Corp. announced the discovery of a ‘ silver operation in Humboldt County. It was 
new gold deposit—the Gold Bar—on the the first mining project to receive a State 

| southwest flank of the Roberts Mountains authorized loan ($2 million) to partially 
in Eureka County. More than 200 test holes finance development—the first industrial 
have indicated at least 2.25 million tons of development bond for a mining operation in 
ore averaging 0.09 ounce of gold per ton. Nevada. | 
Production is planned before the _end of Production was also reported from Tenne- 
198. oo oe . co Minerals Co.’s Manhattan Mine, 50 miles 

Lacana Gold Inc. of Reno, a.70% owned northeast of Tonopah; Sunshine Mining 
subsidiary of Lacana Mining Corp. of Toron- Co.’s 16-to-1 Mine near Silver Peak, which 

| * to, Ontario, Canada, began operations at the processed a record high of 20,840 tons of ore 
: Relief Canyon open pit gold mine 20 miles. in October; Placer U.S. Inc.’s Bald Moun- 

east of Lovelock, Pershing County. Con- © tain Mine in northwestern White Pine 
struction of the gold recovery plant and. County, which produced 3,500 troy ounces 
leach facilities began in June. Leaching of gold from 66,000 tons of ore during 2 
began in September, and the first bullion months of operation; and Minex Resources | 
was poured in October. Annual recovery of Inc.’s heap leach Fire Creek gold mine in 
approximately 24,500 troy ounces of gold — Crescent Valley, northern Nye County. 
was anticipated. 7 | Cominco American Inc.’s open pit Buck- 

| Lacana Gold, together with its joint ven- horn Mine in Eureka County started up in 
ture partners including Rayrock Mines Inc., June but was shut down in N ovember for | 

: began production at the Dee gold mine, modification of the ore handling and crush- 
northwest of the Carlin gold mine, in Elko ing equipment. The small heap leach oper- 
County. The mine is expected to produce ation utilized a cement agglomeration step 

_ about 38,000 troy ounces of gold per year to enhance the effectiveness of the leaching 
plus an equal amount of silver. a process. a 

Production also began at Pinson Mining ‘Exploration continued at high levels 
_ Co.’s Preble deposit northeast of Winne- throughout the State. Aurun Mines Ltd. 

_ mucca, with an expected annual yield of explored the Bluebird property in north- 
about 17,000 troy ounces of gold. Earlier in west Lander County. Black Hawk Mine 
the year, Pinson began testing its new CX Corp. drilled a property in Goldfield. Nevex 
Zone, an ore body discovered immediately Gold Co. conducted exploration at the 
northeast of the Pinson pit: . Haywood-Santiago Mine near Virginia City 

: _ Duval began production at its new Forti- and began mining operations in the fall. 
tude gold and silver mine adjacent to its Pacific Silver Corp. explored the old Buck- 
Battle Mountain Mine in Lander County. skin Mine in Douglas County. Placer Devel- _ 
When fully operational, the new mine is opment Co. Ltd. completed drilling on the 
expected to yield 200,000 troy ounces of gold summit of Mount Tennabo near the Horse 
and more than 250,000 troy ounces of silver Canyon Mine in Eureka County and also 
per year. Fortitude, discovered in 1981, is drilled near the Bald Mountain Mine in 
considered to be the fifth largest deposit in White Pine County. United States Steel 
Nevada. | Corp. did exploratory drilling in the Ivan- 
FMC Corp. announced early in the year hoe mining district in southwestern Elko 

the discovery of a major gold-silver deposit County. Westley Mines Ltd. drilled the 
at Paradise Peak in northwestern Nye Atchison gold property in the Santa Fe 
County. The deposit is estimated to contain mining district of Mineral County in a joint 
1.2 million troy ounces of gold and 43.2 venture with Lacana Gold. Coeur d’Alene 
million troy ounces of silver, according to Mines Corp. explored its Rochester claims 
FMC’s 1984 annual report. Late in the year, east of Oreana in Pershing County. Free- 
FMC contracted with Davy McKee Corp. for port Minerals Co. explored its Mesona gold 
engineering, procurement, and construction property in Elko County.
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Table 4.—Nevada: Mine production (recoverable) of gold, silver, copper, lead, and zinc, by 
county 

| Mines M : . 
7 producing? faterial Gold Silver 

County —__—— OO 
treated Troy Troy. | Lode Placer (metric tons) ounces. Value ounces Value 

1982, total __-___~ 9 _____ 45 3 11,541,462 757,099 $284,601,088 3,142,268 $24,980,993 
1983, total _-_____.._______ 34 A T15,283,956 914,531 387,761,144 5,168,724 59,073,002 

1984: | | 
Churchill _. 9-92 1 oe 200 13 4,689 1,656 13,481 
Clark. ~ 2 2 5 1 __ WwW Ww WwW WwW WwW 
Elko ~~~ 1 __ Ww Ww wis. WwW WwW 
Esmeralda _____________ 1 — W W WwW WwW W 
Eureka______________ ~~ 4 _- Ww Ww Ww. WwW WwW 
Humboldt_____________ _ 1 — WwW ws. W __ _ 

Lander____~§_~_~__~________ 3 1 WwW WwW W W WwW 
‘Lincoln ~-_-__~_~_~________ 1 __ Ww | WwW Ww WwW Ww 
Mineral __ ~~ _________ 3 —_ WwW Ww Ww \ WwW 
Nye. _ 4 —_ 11,853,589 192,525 69,435,681 177,265 1,448,054 
Pershing. ______________ 1 _— WwW — WwW Ww WwW —W 
Storey ________________ 2 _- W 4 Ww W Ww . 
White Pine _-____________ 2 __ WwW WwW Ww WwW Ww 

Total __-_____._______ 25 1 324,243,883 %997,508 3359,759,244 36,477,082 352,727,314 

. Co Lead Zinc . | | —__Covrer____iteed Fine at 
Metric Value — petri Value Metric Value value 

1982, total _. ~~ W WwW Ww Ww __ __ $820,640,459 
~ 1988, total _.._.-________-~- Ww WwW 14 $6,576 _— _ W 

1984: . | TS 
Churchill _. 2 5 25 5 5 pe (4) $26 (4) 279 __ _- 18,475 
Clark ~.~.~__________ Le — _- —- _- _— _— | WwW 
Elko ___ ~~~ _— __ — a __ — WwW 
Esmeralda __.-___--_----_ -- -- -- _ -- _- Ww 
Eureka ___~_~_~___________ _— am ~- _— _— — WwW 
Humboldt__ ~~~ ~~ _____ — ee) __ __ __ Ww 
Lander ______.._ ~_______ Ww WwW __ _- __ __ . Ww 
Lincoln ___§_ ~~ — __ _— __ _— — W 
‘Mineral _~_§_§ ~~ ee __ __ W - WwW __ — Ww 
Nye ______________ eee Ww Ww Ww WwW Lo _— WwW 
Pershing ________________ _- _- _- _- _- _- Ww 
Storey_________________ _ _- . __ __ __ __ __ W 

White Pine___ ~___________ — _ — __ _— -- We 

Total _.._~§ _-§___________ W WwW Ww Ww __ _. %3420,812,256 

TRevised. W Withheld to avoid disclosing company proprietary data. 
1Qperations from which gold and silver are recovered as byproducts from sand and gravel operations and operations 

from which silver and copper are recovered as byproducts of tungsten ore are not counted as producing mines. 
2Excludes gravel washed. 
Includes items indicated by symbol W. | 
“Less than 1/2 unit. .
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| -_ Table 5.—Nevada: Mine production (recoverable) of gold, silver, copper, lead, and zinc | 
- in 1984, by class of ore or other source material a | 

- . Material — : . _ 
; Number _ soldor . Gold - Silver Copper Lead Zinc 

. Source . of treated? (troy (troy (metric (metric (metric 
mines! (metric ounces) ounces) - tons) — tons) tons) 

_ | tons) 7 7 7 

Lode ore:? — | . | | 
Drygold_______-_____ 16 14,350,889 948,505. 592,854 eo a __ 
Gold-silver _______~____ 3 — WwW WwW WwW a ae — 
Silver.______________ 6 2,733,381 17,352 4,589,445 Ww Ww __ 

| Total _--_----_-_- ti Ww woo Ww Ww we 
Copper_—_—_§ ~~ _§______ 1 — WwW __ _- WwW oe __ 

Other lode material: . . 
Gold cleanup _________- — 1 WwW WwW WwW _- os Ue 

_ Silver tailings._.________ _- Ww . W Ww -_- _-. — 
Copper precipitates ______ 1 WwW __- — WwW nn 

_ Molybdenum ore______~_ —- W wi WwW WwW WwW _- 

Total -p§ ee 2 Ww Ww Ww Ww Ww. oe 

Total lode _________ 25 494,243,883 w 6,477,082 © W Ww. __ 
‘Placer _______-_~_-~--_- . 1 ee Ww. _— _- oe -- 

| Grand total ________ 26 424,243,888 #997,508  #6,477,032 Ww w _- 

-  W Withheld to avoid disclosing company proprietary data. - . - a oe 
1Detail may not add to totals shown because some mines produce more than one class of material. Operations from 

which metals were recovered from tailings or as byproducts from molybdenum ore are not counted as producing mines. . 
-?Excludes gravel washed. oo a 

. Includes material that was leached. — — . 
_ Includes items indicated by symbol W. | a . 

Table 6.—Nevada: Mine production (recoverable) of gold, silver, copper, lead, and zine in 
| 1984, by type of material processed and method of recovery | . 

. : Gold Silver Copper Lead Zinc 
Type of material processed ' (troy (troy (metric (metric (metric 

vty ounces) | ounces) tons) tons) tons) 

Lode: . a : , : oo 

Cyanidation_ ~__$-$.9_~_~__~_~_ LL 917,107 5,131,084 __ a __ 
Acid leaching (vat, tank, heap)... _-_/_/_________~_ 68,397 78,598 — a __ 
Smelting of concentrates ___§_-§_-§_§___~§___ 1,356 1,268,334 W WwW __ 
Direct smelting of: 

Ore ____________ Ww WwW __ __ __ 
Precipitates ________________-____-__ _- _ = WwW __ __ 
Cleanup _____ ~~~ ee WwW Ww ee __ __ 

Total lode material ____ ~~ -__§_______ W =: 16,477,032 OW Ww. __ 
Placer ________.-_______------------~-~- Ww a _- _- _- 

Grand total. _-§_-__§____-_-______ 1997,508 16,477,032 Ww Ww __ 

W Withheld to avoid disclosing company proprietary data. 
1Includes items indicated by symbol W. 

Iron Ore.—Nevada ranked seventh in Mercury.—Nevada accounted for all of 
1984 among the 10 States that reported the mercury production reported in the 
shipments of usable iron ore. Quantity and Nation during 1984. The McDermitt Mine 
value rose 43% and 47%, respectively, from in Humboldt County, operated by Placer 
that reported in 1983. Three producers U-.S., was the principal producer. Pro- 
shipped iron ore in 1984 from Eureka, duction was 19,048 76-pound flasks, or 
Churchill, and Pershing Counties. Nevada- about 24% less than that of 1983. Smaller 
Barth Corp.’s Eureka County operation was amounts of mercury were also produced as 
the State’s largest shipper. a byproduct from gold mining residues at 
Lead.—Small amounts of lead were re-_ the Carlin and Pinson Mines. 

covered during the year as byproducts of Molybdenum.—Nevada’s molybdenum 
gold and silver production from Churchill production was restricted to operations at 
and Mineral Counties. Byproduct lead was Anaconda Minerals’ Nevada Moly oper- 
also reported from Anaconda Minerals’ Ne-_ ations near Tonopah. Kennecott’s Ely and 
vada Moly operation in Nye County. McGill operations in White Pine County
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remained closed during the year. Exxon ducers with excess inventories. Cutbacks in 
Minerals Co. continued with development domestic mine production and grinding 
plans for its Mount Hope molybdenum proj-_ plant activities still persisted throughout 
ect in Eureka County, but stretched out the State. : 

plans for completion owing to unfavorable Dresser Industries Inc., Magobar Miner- 
market conditions. als Div.’s Greystone Mine and mill in Land- 

Silver.—Nevada ranked second among er County, and NL Industries Inc., Baroid 
the Nation’s silver producers in 1984. Pro- Div.’s Queen Lode and Sage Hen Mines in 
duction of nearly 6.5 million troy ounces of Elko County were the largest producers. 
silver was 25% more than that of 1983, Additional production was reported from 
although value decreased to $52.7 million six mines in Lander County and two mines 
owng oo wer prices suring the year in N ye, County. virele 4 ne o. con. 

inerals Co. announced the ac-_ structed a jig plant no O ells an 

quisition of a 50% nonoperating interestin began production at midyear. Eisenmann 
_ the Taylor silver mine in White Pine Coun- Chemical Co., a subsidiary of Newpark Re- 

ty ROD nine wa bea ‘ee ere between sources Inc., reopened its Lakes Mountain 
and silver King Mines inc. wi jig plant for a 3-month period. 

| Suver ing comunuing as mine PST Nevada continued to produce about 80% 
_ dn Uctoper, Asamera Minerals (U.9.) inc. of the total U.S. output of barite. A compre- — 
reached full production capacity of 350 tons hensive report on Nevada barite (Bulletin 

Boers mine Sioa Downy ache Stee nail bythe Nevada Burea of . ! | . -Mines and Geology in . 
Silver continued exploration at the Buck- § Cement.—Nevada Cement Co. continued 

| skin Mine in 5 Mining Cot reopened the to produce from a plant spear Rernley in | 
| : . on County, utilizing freshwater lime- 

Lucky Boy Mine near Hawthorne for silver stone mined. nearby ond clay mined in 
exploration. The Wonder Mine near Fallon central Washoe County. Nevada Cement 
began shipments in April. Belmont Re- operates the only cement plant in Nevada. 
sources Inc. began silver MG Ing at of The company began operation of a 45- to 48- 
ations at its Silver Center Mine east of ay cement unit train between its plant at 
on ‘on R a erocensnns in Toronto. Fernley and its distribution terminal near : 

ntario, Vanada, operated a plant no Sacramento, CA, in February. 
Tonopah to reprocess tailings from an old ~—CJays.—The largest producer of Nevada | ° 
silver mine; the plant was shut down late in clays, Industrial Mineral Ventures Inc., 
the year because of coctining silver bors f mined and processed sepiolite and bentonite | 
A ae Oy een od etals orp. tal in southern Nye County. Hectorite from 
\merica ( qi ? be uc ee California and bentonite from Wyoming 

wentrate g t ite H nde: imported “TMC A | were also processed at the plant to make 
cen le a U P enderson p etal od 1S high-value organoclad clays. 
me argest U. al titanium f . bo a 1 5 000 Diatomite.—Three companies produced 
oles Pe annu ai? 400% ° ry u t ’ diatomite from Miocene or Pliocene fresh- 
* Tur ren’ Me t N dn tu octo, . water lake deposits. Eagle-Picher Industries 
ti ngs ve cl ed d eva 1984" The Oper- Inc. was the State’s largest producer from 

al ded the E clos Mir ing d mill Ur in- properties in Lyon, Pershing, and Storey 
Car bid Co 5 at Te wut an ai ‘c in Coun. Counties. Grefco Inc. in Esmeralda County 

ee vand General Elctrie Co's Sprincer 2nd Cyprus Diatomite Co. in Churchill 
y, and wener . , Pring County also produced diatomite during the 
Mine, mill, and ammonium paratungstate ltine in Nevad nb . 
lant in Pershing County. The Geo-A tung- °8% Testlling in Nevada again becoming 

P . . the second largest diatomite producing 
sten mine near Wells in Elko County State in 1984 

amupped lant entrates to the Umetco Miner- Fluorspar.—Metallurgical-grade _fluor- 
*P " spar from the Daisy Mine in Nye County 

m Stones.—An estima 8 milli 
Barite.—Nevada continued to be the Na- value of gem stones was produced. Tur- 

tion’s leading producer of primary barite quoise and opals were the most sought after 
despite a 7% decrease to 615,000 short tons gems. 
in 1984. The continuing downturn in oil Gypsum.—Continuing improvements in 
well drilling left many Nevada barite pro- building and construction activities in the
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West resulted in an increase in Nevada’s 1984 came solely from the United States 
gypsum production for the second year. Gypsum Co., which sold expanded perlite | 
Crude gypsum mined increased 19% to 1.2 from its Empire plant in Washoe County. 
million short tons, and calcined gypsum Salt.—The Huck Salt Co. operation in 
produced increased 16% to 779,000 short Churchill County, owned by Leslie Salt Co., 
tons. Production was reported from four was the only reported 1984 salt producer in 
companies in Clark, Lyon, and Pershing _ the State. 
Counties. . | Sand and Gravel.—Construction.—Con- — 
Lime.—Genstar Lime Co. mined car-_ struction sand and gravel production is 

bonate rocks at three locations in Clark surveyed by the U.S. Bureau of Mines for 
County—dolomite at Sloan, and limestone even-numbered years only; therefore, this : 
at Apex and Henderson. A deposit of dolo- chapter contains only estimates for 1983. 
mite near the Apex plant was being explor- The data for odd-numbered years are based 
ed late in the year. on annual company estimates made before 

Marblehead Lime Co. opened a large yearend. — a | 
limestone mine near Pilot Sighting in east- Sand and gravel for construction, used 
ern Elko County. The crushed rock was. primarily in concrete aggregate, asphaltic 

: hauled by truck to the company’s lime plant concrete, road base and coverings, and as 

_ in Utah. : fill, increased 36% in quantity produced 
Lithium Compounds.—Foote Mineral and 75% in value from that of 1982, the last 

Co., a subsidiary of Newmont Mining, was’ year in which surveys were conducted. Pro- 
the State’s sole producer of lithium com- duction in 1984 was reported from 62 oper- 
pounds, which were recovered from brines ations throughout the State, with 3 compa- 
in Esmeralda County. Lithium carbonate nies reporting more than 600,000 short tons 
was produced by solar evaporation and and 17 companies reporting less than 25,000 | 
chemical processing of lithium-rich brines__ short tons. The major portion of the produc- 
pumped from beneath the Silver Peak dry tion was from Clark and Washoe Counties. 
lake. : Douglas, Elko, and Lyon Counties also. had 

Magnesite.—Basic Inc.’s magnesite oper- production of more than 300,000 short tons. 
ation at Gabbs in Nye County continued to Industrial.—Simplot Industries Inc.’s Sil- 
operate at a low and intermittent level. It ica Products Div.’s plant in Clark County 
remained the only magnesite producer in was the only reported producer of industrial _ 

: the United States, with output and value sand during 1984. Silica sand was used for 
| slightly below that of 1988. The material containers, flux, molding, and silicon car-: 

was used in refractories, in steel, and to bide production. Production in 1984 decreas- 
make magnesium oxide. | ed 45% and value decreased 3% from that 

Perlite —Nevada’s perlite production in reported in 1982. : 

Table 7.—Nevada: Construction sand and gravel sold or used in 1984, 
by major use category | 

Ue thousand Yelue Value 
tons) sands) ton 

Concrete aggregate _________________ ee 1,378 $3,951 $2.87 
Plaster and gunite sands_______________~_~_____~__ Le 43 138 3.24 
Concrete products_______________-___-~~__ Le 249 1,183 4.76 
Asphaltic concrete ___§_§_§_____________ LL 1,375 2,774 2.02 
Road base and coverings ________________~_____ Le 1,550 3,618 2.33 
Fill__-_-_____________ ee 291 755 2.60 
Snow and ice control ___________________ Le 78 229 2.93 
Other?______________ eee 3,239 7,858 2.43 

Total? or average ________________________ 8,202 20,505 2.50 

1Includes other unspecified uses. . 
2Data may not add to totals shown because of independent rounding. 

Stone.—Stone production is surveyed by pany estimates made before yearend. 
the U.S. Bureau of Mines for odd-numbered =—H———_ 
years only; therefore, this chapter contains 1State Mineral Officer, Bureau of Mines, Reno, NV. 
only estimates for 1984. Data for even- 2Director and State geologist, Nevada Bureau of Mines 

and Geology, Reno, NV. 
numbered years are based on annual com-
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Table 8.—Principal producers . 
a NT 
Commodity and company Address Type of activity County 

Barite: 
Dresser Industries Inc., Box 370 Surface mine and mill Lander... - 
Magobar Minerals Div. * Battle Mountain, NV 89820 

NL Industries Inc., Baroid Div _ ~~~ _ Box 414 _~__do__~__~-___ Elko. 
Battle Mountain, NV 89820 

Cement: 
Centex Corp., Nevada Cement Co _ _ _ Box 840 Plant___~.___-_-- Lyon. 

Fernley, NV 89408 
Clays: . 

industrial Mineral Ventures Inc ~~ _— 4800 Bast Sahara Ave. Surface mine and mill Nye. 
uite 

. . Las Vegas, NV 89104 
Copper: 

The Anaconda Minerals Co_ _ __ — — — Box 1268 ___-do _________ Do. 
Tonopah, NV 89049 

Duval Corp _________---__-- Box 451 7 Lodo ee Lander. 
Battle Mountain, NV 89820 . 

Diatomite: 
Eagle-Picher Industries Inc., Box 12130 Surface mine and Lyon, 

Minerals Div. Reno, NV 89510 plants. Pershing, 
Storey. 

Grefco Inc., Dicolite Div_ ___— ~~~ Box 288 Surface mine and plant Esmeralda. 
a Mina, NV 89422 

Fluorspar: 
J. Irving Crowell, Jr.,& Son ____-_- Box 96 Underground mine __ Nye. 

Beatty, NV 89003. 
Gold: 

Carlin Gold Mining Co., a subsidiary of | Box 979 Surface mine, mill, Eureka. 
Newmont Mining Corp. Carlin, NV 89822 . refinery. 

Copper Range Co., Smokey Valley Box 480 ____do_____~_~ ~~ Nye. 
Mining Div. Round Mountain, NV 89045 

Freeport Gold Co., Joint Venture _ __ Mountain City Star Route Surface mine and mill Elko. 
Elko, NV 89801 . 

Gypsum: 
Genstar Building Products Co _ ____ Box 2580 Surface mine and plant Clark. 

Irving, TX 75061 
Pacific Coast Bldg. Products Inc _ _ _ — Box 405 __~_-do___- ~~~ Do. 

37851 Cherry St. 
Newark, CA 94560 

United States Gypsum Co___~___~- 101 South Wacker Dr. _.._do______. _~ _ . Pershing. 
Chicago, IL 60606 

Iron Ore: 
Nevada-Barth Corp., Barth Div _— —_ Box 425 . _~___do ~~ Eureka. 

Carlin, NV 89822 
Lime: 

Genstar Lime Co ___.______-~--- 215 Market St., Suite 1000 do ___ Clark. 
San Francisco, CA 94105 

Lithium compounds: 
Foote Mineral Co. ________-_-~~- Route 100 Dry lake brines and Esmeralda. 

Exton, PA 19341 plant. 
Magnesite: 

Basic Inc_________--------- 845 Hanna Bldg. Surface mine and mill Nye. 
Cleveland, OH 44115 

Mercury: 
Placer U.S. Inc., McDermitt Joint Box 497 ___-do. + Humboldt. 

Venture. McDermitt, NV 89421 
Molybdenum: 

he Anaconda Minerals Co_ _ _ — —__ Box 1268 ___-do_________ Nye. 
; Tonopah, NV 89049 

Perlite: 
sated States Gypsum Co______~_~_ Empire, NV 89405____ __ Plant__________-— Washoe. 

t: 
Leslie Salt Co., Huck Salt Co_____~- 895 Harrigan Rd. Solar evaporation Churchill. 

Fallon, NV 89406 plant. 
Sand and gravel (construction): 

ARC Materials Corp., WMK Transit Box 14697 Pits and mills_ _ _ ___ Clark. 
Mix. Las Vegas, NV 89114 

Robert L. Helms Construction Co _ __ Drawer 608 Pits and mill __—_ ~~ Lander and 
Sparks, NV 89432-0608 Washoe. 

Industrial Construction Inc., 565 Lalif Rd. Pit and plant ______ Clark. 
Bonanza Materials Inc. Henderson, NV 89015 

Las Vegas Building Materials Inc _ _ _ Box 530 Pit _._-_____---_ Do. 
Las Vegas, NV 89101 

Las Vegas Paving Corp ___--___-- 1770 South Industrial Rd. Pit _.-_________-_ Do. 
Las Vegas, NV 89102 

Rilite Aggregate Co. Inc________-_ Box 11767 Pit and mill______~— Washoe. 
Reno, NV 89510 

Southern Nevada Paving Inc_ _ — _ __ 3555 Polaris Ave. Pits and mill _____~_ Clark. 
Las Vegas, NV 89103 

Stewart Bros. Co ________----- Box 42755 Pit and mill_ _____~— Do. 
Las Vegas, NV 89116 

Wells Cargo Inc. ______------~- Box 14037 __.-do____---_ Do. 
Las Vegas, NV 89114
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Table 8.—Principal producers —Continued 
eee 

Commodity and company Address Type of activity County 
I ES 

Silver: ; oO 
NERCO Minerals Co___.- -§ = Box 1246 ~  s  , Surface mine and plant Mineral. 

Hawthorne, NV 89415 cS 
Silver King Mines Inc__________ Box 324 ~___do______ White Pine. 

. - East Ely, NV 89315. ~~ 
Sunshine Mining Co________-_~ + Box 97 ..° * * * Underground mine and Esmeralda. 

Silverpeak, NV 89047 mil: 
Stone (1983): 

Centex Corp., Nevada Cement Co ~ _ _ Box 840 Quarry._________ Lyon. 
Fernley, NV 89408 

Genstar Lime Co ______ _§_____ 901 Mariner’s Blvd. Quarries_________ Clark. 
. Suite 425 . 

, San Mateo, CA 94404 a , 
Glass Mountain Block Inc _______ 355 Gregg St. a - Quarry__________ Storey. ~. 

Sparks, NV 89431 a .



_ The Mineral Industry of 

This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the New Hampshire Department 
of Resources and Economic Development for collecting information on all nonfuel 
minerals. _ | | 

By L. J. Prosser, Jr.,1 and Lincoln R. Page? : 

The value of nonfuel mineral production sand and gravel. With the signing of the 
in New Hampshire in 1984 was $23.1 mil- New Hampshire Wilderness Bill, an addi- | 

lion, an increase of $4 million compared tional 77,000 acres of the White Mountain - | 

with the 1983 total. This was the result of National Forest (WMNF) were designated : 
improved conditions in the construction as wilderness. oo 
industry and, thus, a greater demand for | 

| _. « Table 1.—Nonfuel mineral production in New Hampshire’ oe 

| - — 1983 1984 : 
Co , Mineral — ES i aS a 
Oe ~ Quantity ¢nousands) Quantity 4p, asands) 

Sand and gravel (construction) ______ thousand short tons__ 4,000 ©$12,100 5,687 $16,054 | 
tone: . ; 

Crushed__---------- to 946 2,858 &850 ©2,700 
Dimension _______-$__»_§_»___~_- do 58 4,032 €59 €4,198 : 

Combined value of other nonmetals ___§_§_-_/§__/__________ _ XX 101 XX 160 | 

| Total_______________-- ee XX 19,086 XX 23,112 

©Estimated. XX Not applicable. 
"Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

7 391
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Table 2.—Value of nonfuel mineral production in New Hampshire, by county 

(Thousands) . ; . 
ere et Pr SS SS A SS SAS 

: Minerals produced in 1983 
County 1982 . 1983 in order of value. 

Belknap___...--_----__ | Ww (4) 7 cr 

Carroll. _._-___-------- $2,924 ~() | Co 
_ Cheshire. _~$_____---~- WwW W Stone (crushed). 

Coos _ 2 566 _ W__ Stone (dimension). 
Grafton _._~____._----~ 460 WwW Stone (crushed). 
Hillsborough _~_——.~—~-~ - 2,486 -. : W Stone (dimension). 
Merrimack ________~-~-- 2,327 - W__ Stone (dimension), stone (crushed). , 
Rockingham __________~ 928 W Stone (crushed). 
Strafford _.___---_---~- WwW W Clays. . 
Sullivan __.-..---_---- 701 4) ; 
Undistributed?_ ________— 2,302 $6,985 . 
Sand ard gravel (construction) xX Oo ©12,100 ~ / a an _ 

Stone: os . 
. Crushed_____-.----~~ €3,100 XX Ss ee . 

Dimension ________~~ T €3,593 XX . 

Total __________- 19,387 . 319,086 
ne 

€Rstimated. ‘Revised. © W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. - So a 

1Construction sand and gravel was produced; data were not available by county. Total State value is shown 
separately under “Sand and gravel (construction).” 

. Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
3Data do not add to total shown because of independent rounding. . 

| : Table 3.—Indicators of New Hampshire business activity | 

; De ~ 1982" 1983 1984? : 
a TE 

Employment and labor force, annual average: ae 
opulation __________________-___-~-------~_~-~ ~~ thousands__ 948 958 977 

Total civilian labor force ____._._____________---_-~--------~-do___~_ 486 . 500 - 520 
: Unemployment ______________~--__--~-------~---~~-~~-~~-do____ 36 27 22 

Employment (nonagricultural): . . . 
Mining total... -_. ____-_-__-____.-_-~__-___-------~~~_do____ A A A 

Nonmetallic minerals except fuels! _...____________..~-do____ - 4 A NA 
Manufacturing total____________.____--.--_-----~~~-do___~_ 111.7 © 118.3 123.3 
Primary metal industries __ ._____.______---~---.-~-~-do___~_ 3.7... 3.9 4.6 
Stone, clay, and glass products ________+_______--_----do____ 26 - °* 2.5 2.9 
Chemicals and allied products?____.________.___--_--~-do____ 9 9 NA 

Construction __._______~____-___._~___~~~___----~-do____ 22.8 24.4 25.5 
Transportation and public utilities ________________-------do____ 144.7 ~~. 15.0 15.1 

Wholesale and retail trade _. ________________~-~_-__--_-do___~_ 88.4 94.1. 104.5 
Finance, insurance, real estate _.________________-~._- ~~ -do.___ 21.0 21.6 23.5 

. Services _-_________ ee do 79.5 84.6 91.1 
-. Government and government enterprises _______________---~~do____ 55.9 56.1 57.5 

Total__-_-____§___ Led 394.4 409.5 440.9 
Personal income: : ot 

Total. ~§_-_- 5 LLL millions.__ $10,469 $11,528 = $12,885 
Per capita. _§____________~___~~____ e+e ~~ = ($11,044 = $12,028 = $13,192 
Hours and earnings: 

Total average weekly hours, production workers _____________-__-~-~-~-~- 39.6 - 40.5 41.0 
Total average hourly earnings, production workers ____——_____-~---~---~- $6.94 $7.42 $7.85 

Earnings by industry: 
Farm income _____________~_____~_____ ~~ millions. _ $31 $30 $30 
Nonfarm ___________________-_ doe $6,868 $7,702 $8,677 

Mining total. ______________-_~__-__~_______---~-~-do____ $7 $8 $9 
Nonmetallic minerals except fuels____._________.____-_-~~— -do____ $7 $8 $9 

Manufacturing total____________________~~_~__~_~_--do____ $2,261 $2,486 $2,881 
Primary metal industries ___.___._-______-_-_-__--_---~--do___~_ $91 $91 $100 
Stone, clay, and glass products __ _________________-~-~--do____ $50 $55 $67 
Chemicals and allied products ____________.______~___do___~_ $21 $22 $27 

Construction __________________~__-~__-_~~-__~~~-_do____ $560 $657 $649 
Transportation and public utilities _.._._______________---~-~do___~_ $380 $425 $457 
Wholesale and retail trade _. -__-_____________~____--~--_do____ $1,127 $1,277 $1,475 
Finance, insurance, real estate ____________________-__-_-do___~_ $344 $396 $467 
Services ____9__________ do $1,278 $1,471 $1,673 
Government and government enterprises ___________.______~~do___~_ $889 $958 $1,039 

See footnotes at end of table.
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- Table 3.—Indicators of New Hampshire business activity —Continued 
a 

— | 1982" 1983  =1984P | 

Construction activity: 
Number of private and public residential units authorized ___——~~-~---~---- 4,508 7,809 9,787 

Value of nonresidential construction_________._.__._-_——-—~--— mniillions_ _ $142.3 $275.8 $266.8 

Value of State road contract awards _____________..__-_---~~-do____ $51.4 $68.0 . $71.5 

Shipments of portland and masonry cement to and within the State . 
thousand short tons_ _ 297 268 ~ 329 

Nonfuel mineral production value: 
Total crude mineral value _______.________-________--~~~-~- mnillions__ $19.4 $19.1 ' $23.1 

Value per capita____________---------------------~--------- $25 $20 . $24 

_ PPreliminary. ‘Revised. NA Not available. 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and . 

_ U.S. Bureau of Mines. . 

| Legislation and Government Pro- (1:250,000), which covers portions of New 

grams.—Public Law 98-322 designating Hampshire along with parts of Maine and 
77,000 acres as wilderness in the WMNF Vermont, was completed by the USGS as 
was signed by the President on June 19. part of the Conterminous United States . _ 

Lands designated as wilderness are pro- Mineral Appraisal Program (CUSMAP).‘ 

. tected and managed by the Federal Govern- This map was part of a report for the area 

ment to preserve natural conditions to al: that also included sections on resources 

low nature to dominate the environment. associated with Jurassic plutons, uranium 

The wilderness designations in the WMNF in peat, historical data of past mineral 

essentially preclude mining activity. The production 1900-77, and principles and ap- 

77,000 acres included three areas—one near plications of mineral resource assessment.* 

the Pemigewasset River north of Loon Also, as part of the CUSMAP program, | 

Mountain (45,000 acres), the Sandwich initial geochemical exploration in the Glens 

Range (25,000 acres), and the Dry River Falls 2-minute quadrangle resulted in iden- 

Extension (7,000 acres). With these lands, a_ tification of several anomalous zones. In 
total of 102,000 acres of the 751,000-acre New Hampshire, these anomalies included | 

WMNFE are wilderness. | scheelite-gold-bismuth-silver related to : 

: In October, the Draft Forest Plan andthe sources in the Ammonusuc volcanics, and 
Environmental Impact Statement for the tungsten-tin-beryllium in granites. Further | 

WMNTF were released for public comment. investigations were planned in these zones . 

These reports provide a framework for U.S. in 1985. Also published by the USGS in 1984 

Forest Service management of the forest was a map on the mineral resource poten- 

lands for a 10-year period. Potential for tial of the wilderness and roadless areas of | 

mineral development in the forest was con- the WMNF-.* 
sidered low.® A small research project on sand and 

New Hampshire, through the Office of gravel deposits on the Continental Shelf 

the State Geologist, continued cooperative along the State’s coastline was funded by 

projects with the U.S. Bureau of Mines, U.S. the Minerals Management Service. In 1984, 

Geological Survey (USGS), and Minerals samples were obtained by vibracoring to 
Management Service relating to the geology confirm the seismic units previously recog- 
and mineral resources of the State. A coop- nized along the shelf. Analyses of the sam- 
erative surficial mapping project with the ples were to be completed in 1985. 
USGS continued; the Derry and Candia 1- A cooperative program for collection of 
1/2-minute quadrangles were completed data on mineral production in the State 
and work in the Merrimack Valley was continued with the U.S. Bureau of Mines. 
begun. A preliminary geologic map of the The data provide a historical perspective of 

_ Sherbrooke-Lewiston 2-minute quadrangle trends in the State’s mining industry.
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| - _ REVIEW BY NONFUEL MINERAL COMMODITIES — 

| ‘NONMETALS | _ Gypsum Co., operated a plant in Massachu- 

Clays.—One company mined a small Sand and Gravel.—Construction sand amount of clay for use in brick manufacture and gravel production is surveyed by the 
in Gonic, Strafford County. As a small-scale U.S. Bureau of Mines for even-numbered 
producer and because of higher fuel costs1n years only; therefore, this chapter contains 
the Northeast, operations of this type rely only estimates for 1983. Data for odd- _ 

| on restoration projects for a majority of numbered years are based on annual com- their sales. Modern facilities in the South- pany estimates made before yearend.  —-—ai«{ 
| east usually produce a standard colored — Construction sand and gravel production _ 

. brick while the small northeastern oper- jncreased in 1984, ending a period of 5 ~ 
ations often manufacture a multicolored consecutive years of decline. The positive 
brick compatible with older structures un- effect on sand and gravel output resulting _ 
dergoing renovation. from improved conditions in the construc- | 

Gem Stones.—With a long history of past tion industry isshown below: = | | 
mining operations, New Hampshire re- —_ So 
mains an area of interest to rockhounds and OS oe 

- mineral collectors. One site often investi- uantity , 3 : oe aay Number of (th d Val H gated by collectors is the Ruggles Mine in Year deposits short per ton starts” | 
Grafton, which opened.in 1803 and was the toms) 
first pegmatite mining operation in New 90 __ 48 «6,884 $2.50. 5,278. 
England.” a 1982 __ 8843820 2.91 — 4,508 
Gypsum (Calcined).—National Gypsum eT 28 8B 

Co., Portsmouth, Rockingham County, im- | ae Cc , | 
ported crude gypsum from company-owned In 1984, about 1.3 million tons of sand and | 
mines in Nova Scotia, Canada, for the gravel, or nearly 25% of the State total, was 
manufacture of gypsum wallboard. A small produced in Merrimack County .in the | 
quantity. of vermiculite was also used by south-central part of the State; in 1982, — 
National Gypsum in the production of a about 898,000 tons was produced. The in- 

_ fire-resistant wallboard. The company was creased output in 1984 reflected the eco- 
one of the two active gypsum calciners in nomic growth of that area and, in particu- 
New England; the other, United States lar, in Manchester, the State’s largest city. 

Table 4.—New Hampshire: Construction sand and gravel sold or used in 1984, / 
: by major use category oe | 

a antity Wale Walue 
Use (thousand (thou- _ per 

short tons) sands) ton meee SOE ONS) Sands) ton 
Concrete aggregate ____________________ ee 942 $3,543 $3.76 
Plaster and gunite sands ______________________ Ww WwW 3.80 
Concrete products ________________ Ww WwW 2.28 
Asphaltic concrete _____________~_~_~_____ 523 1,336 2.55 
Road base and coverings'._.§ -§_-§__-/_________________ 893 2,740 3.07 Fill _-_- 171 357 2.09 Snow and ice control.___-__._§_____________o 87 196 2.24 Other. __ $e 3,020 7,881 2.61 — 

Total? or average._-__§_____-_-_-_ 5,637 16,054 2.85 
eee 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Includes road and other stabilization (cement). 
2Data do not add to totals shown because of independent rounding. 

Stone.—Stone production is surveyed by but well above 1982 production of 600,000 
the U.S. Bureau of Mines for odd-numbered tons. Traprock was mined in four counties 
years only; therefore, this chapter contains and granite in one county. Primary uses 
only estimates for 1984. Data for even- were for concrete aggregate and bituminous 
numbered years are based on annual com- aggregate. | 

pany estimates made before yearend. Dimension.—Output remained about the 
| Crushed.—The estimated output of same in 1984. Dimension granite was mined 

850,000 tons was 10% below the 1983 level, by four companies with each operating one
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‘ : agement Plan White Mountain National Forest Abstract. 

quarry. Leading uses for the granite were =p. 2. For information contact White Mountain National 

for rough blocks, curbing, and irregular- Forest, Box 638, Laconia, NH 03247; 603-524-6450. 
shaped stone 4Moench, R. H. (ed.) Geologic Map of the Sherbrooke- 

° . Lewiston Area, Maine, New Hampshire, and Vermont. 

J. Swenson Granite Co., Concord, one of US. Geol, Surv. Open-File Rep. 84-650, map scale 
’ * ; * :250,000, . 

the State’s four producers in a partnership 5Cameron, C. C. Peat Resources and Preliminary Evalu- 

with a group of investors, purchased Rock of ation of Uranium Resources a Holocene Organic Sposits 
. - as oO , Lewiston an erbrooke 1° by 2° Sheets, 

Ages Corp. from Nortek Inc. of Providence, Noysthern New England. U.S. Geol. Surv. Open-File Rep. 
RI, for an estimated $20 million. Rock of 84,569, 1984, J. Mineral Prod (1900-1977) of th 

* 1) * ° awiec, W. J. Miner uction of the 

Ages, one of the Nation’s leading granite gy erbrooke-Lewiston 1° by 2" Quadrangle; Maine, New 
producers, operated three granite quarries Hampshire, and Vermont. U.S. Geol. Surv. Open-File Rep. 

in Vermont and one in New Hampshire in 6Moench, R. H., et al. Mineral Resource Potential Map | 

1984. of the Wilderness and Roadless Areas of the White 
Mountain National Forest; Coos, Grafton, and Carroll 

. ; . Counties, New Hampshire. U.S. Geol. Surv. Map MF-1594- 
1State Mineral Officer, Bureau of Mines, Pittsburgh, _B, scale 1:125,000, 1984. 

PA. 7Cameron, E. N., D. M. Larrabee, A. H. McNair, J. J. 
State geologist, New Hampshire Department of Re Page, G. W. Stewart, and V. E. Shainin. Pegmatite 

sources and Economic Development, Durham, NH. Investigations, 1942-45, in New England. U.S. Geol. Surv. 
3Forest Service, U.S. Department of Agriculture. Draft Prof. Paper 255, 1954, p. 7. 

Environment Impact Statement, Land and Resource Man- 

Table 5.—Principal producers | : 
a 

Commodity and company Address antiy County 

Clays: — | 

ane-Gonic Brick Corp _—__——-——-- Gonic, NH 03867______---- Pit _______-~- Strafford. 

Gypsum (calcined): SS 

National Gypsum Co____——-~-~- 4500 Lincoln Plaza Plant_____..-— Rockingham. 
Dallas, TX 75201 

Sand and gravel: oe SO 
Granite State Concrete Inc _____—- Box 185 . Pit _-----_-- Hillsborough. 

Milford, NH 03055 _ 

Manchester Sand & Gravel & Cement Box 415 Pit _______-- Merrimack. — 

Co.Inc. . Hooksett, NH 03106 
Ossipee Aggregates Corp _____— ~~ Box 134 - - Pit _--_ Carroll. 

-  Ossipee, NH 03864 . 
Plourde Sand & Gravel Co. Inc_ _ ~~~ Suncock, NH 03275 _____-~- Pit and plant __— Merrimack. 

A. Whitcomb Inc ___________~~— .— Lancaster Rd. Pits________- Belknap, 
Gorham, NH 03581 a - Carroll, 

. -’ . Cheshire, 
Coos, 
Grafton. 

F. W. Whitcomb Construction Corp _ — Box 429 Pit _______-- Cheshire. 
Bellows Falls, VT 05101 

Stone: ; 
Crushed: 

Boston S&G Cook Concrete Co __ 150 Causeway St. Quarry__——__~ Merrimack. 
Boston, MA 02114 

Iafolla Industries Inc____—_—-_- Peverly Hill Rd. ___.do ___---— Rockingham. 
Portsmouth, NH 03801 ‘ 

Lebanon Crushed Stone Inc_ — — — Plainfield Rd. ~___do ~__ Grafton. 
West Lebanon, NH 03784 oO 

Dimension: 
Kitledge Granite Corp _____~~- Armory Rd. ___-do __-_-~- Hillsborough. . 

Milford, NH 03055 
Maine-New Hampshire Granite Box 207 ~__-do ~__-_~— Do. 
Corp. Milford, NH 03055 

J. Swenson Granite Co_____-_~- North State St. ___-do __~-_~ Merrimack. 
Concord, NH 03301 
i
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This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Geological Survey, Division of 
Water Resources, New Jersey Department of Environmental Protection, for collecting 
information on all nonfuel minerals. | | 

| By Donald K. Harrison’ 

The value of New Jersey’s nonfuel miner- tured included aluminum, copper, ferroal- 

al production in 1984 was $156.2 million,a loys, gypsum, iodine, iron oxide pigments, 

$1.6 million increase over that of 1983. perlite, quartz crystal, selenium, talc, and 

Crushed stone continued to be the leading vermiculite. Elemental sulfur was recov- 

nonfuel mineral produced, accounting for ered as a byproduct at four oil refineries. 

nearly one-half of the State’s total value. Nationally, New Jersey ranked 35th in 

Other minerals produced, in order of de- the value of nonfuel minerals produced. The 

scending value, included industrial sand, State ranked third in output of industrial 

construction sand and gravel, zinc, green- sand, fifth in zinc production, and sixth of 

sand, clays, dimension stone, and peat. Min- 29 States that exfoliated vermiculite. 

eral commodities processed or manufac- 

Table 1.—Nonfuel mineral production in New Jersey! 
a 

| 1983 1984 
Mineral ——CWalue”=0 4, Vaiue_— 

Quantity (thousands) @2ntity (thousands) 

Clays_________________________ thousand short tons__ 62 - $596 62 $611 
Gem stones ___________~__~-~-~-_-~--+_--~-+-- ~~ +-+----+ NA 1 NA 1 
Peat _.______________._____. ~~ thousand short tons_ _ Ww Ww 5 128 
Sand and gravel: . . 

Construction _.______.-------------------do___.  °10,800 £34,300 9,545 31,878 
Industrial __________________------------do__~- 2,386 31,819 2,712 32,287 

Stone (crushed). __________------------------do_-___ 12,301 70,421  °13,500 75,000 
Zinc (recoverable content of ores, etc.) ____.___——- metric tons__ 16,475 15,033 WwW Ww 
Combined value of magnesium compounds (1983), greensand, stone 

(dimension), and values indicated by symbol W ~------------__ XX 2,445 XX 16,881 

Total _..___________-_____--------------- Xx 154,615 XX . . 156,236 

ucuttimated.| oN A Not available applicable to avoid disclosing company proprietary data; value included with 

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

397
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Table 2.—Value of nonfuel mineral production in New Jersey, by county! 
(Thousands) 
eee 

Minerals produced in 1983 
County 1982 1983 in order of value a 

Atlantic. _~§__-_.___+___ Ww (?*) 
Bergen.______________ $1,263 (?) 
Burlington ____________ Ww ?) 
Camden______________ — 2,652 ® 
Cape May _____________ Ww (7) Magnesium compounds. 

- Cumberland __-________ Ww Ww Sand (industrial), clays. 
Essex. _-_______ — 8) W Stone (crushed). 
Gloucester ____________ Ww W ~~ Greensand, sand (industrial). 

- Hudson __~___ =~ 8) _— 
Hunterdon ____________ ) Ww Stone (crushed), stone (dimension). 
Mercer___ = ~~~ ___ °) W _ Stone (crushed). 
Middlesex. _§___._.____ WwW W _ Sand (industrial). 
Monmouth _______.____ 1,648 a) . - 
Morris______~ ~~. = _ 4,736 $6,692 Stone (crushed). 
Ocean __ 2 WwW W _ Sand (industrial). 
Passaic _.._-__________ 1,787 10,126 Stone (crushed). 
Salem _____~_________ Ww ® 
Somersep __._§_________ W 27,300 Stone (crushed), clays. ; 
Sussex... _____ 17,178 | . W Zinc, stone (crushed), peat. 

. Warren __.___~~_______ WwW . W sSséWPPeat. . 
Undistributed*__________ 45,268 76,197 
Sand and gravel (construction) XX 34,300 
Stone: 
Crushed _.__________ °57,800 XX 
Dimension __________ WwW _ XX . 

Total ____.-_____ ' 5132 333 - 154,615 
ee, SS STS SSS rer SSS sir PSPSPS 

“Estimated. ‘Revised. _W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. _ . 
1No production of nonfuel mineral commodities was reported for Union County. 
*Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” | 
*Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 

separately under “Stone.” oo 
Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
‘Data do not add to total shown because of independent rounding. 

Table 3.—Indicators of New Jersey business activity 

1982" 1983 1984” —_————— eee 

Employment and labor force, annual average: 
Population. thousands 7,428 7,464 7,515 
Total civilian labor force _.____§_§____.______________do____ 3,619 3,673 3,829 
Unemployment________________________ dol 325 288 236 

Employment (nonagricultural): 
Mining total? _____.____________________ do 2.1 2.0 2.2 

Nonmetallic minerals except fuels? ______________do____ 1.9 1.8 NA 
Oil and gas extraction?______________________do.___ 1 1 NA 

Manufacturing total ___.§______________________do____ 729.7 715.1 729.4 
Primary metal industries _.._________________do____ . 21.8 20.7 21.7 
Stone, Clay, and glass products ~~ doe 27.1 26.8 26.4 
Chemicals and allied products__________________do____ 124.5 119.1 120.7 
Petroleum and coal products _.________________do____ 11.2 10.3 10.1 

Construction ________.______________ do _ 107.3 112.1 132.6 
jransportation and public utilities —~—-----~ ~~~ do 197.1 203.0 215.9 
Wholesale and retail trade _._____.______________do____ 701.2 735.3 795.9 
Finance, insurance, real estate.___________________do____ 167.1 172.7 182.8 
Services_____-___._-______ dol 662.1 701.0 754.7 
Government and government enterprises _____________do____ 510.6 521.2 525.3 

Total ____________________-_________do____ 3,077.2 3,162.4 $3 338.7 
Personal income: 

Total __-_-_-________________ millions__ $97,093 $104,823 $116,029 
Percapita -___---~--------~--~--------------------- $13,073 $14,044 $15,444 

Hours and earnings: 
Total average weekly hours, production workers_________________ 39.9 40.6 41.1 
Total average hourly earnings, production workers_______________ $8.66 $9.11 $9.50 

See footnotes at end of table.
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-. ‘Pable 3.—Indicators of New Jersey business activity —Continued | 
ec 

1982" 19838 1984” 

. Earnings by industry: | | 
Farm income _._—_______~____~~~________---~-~-~-~ millions__ $205 $194 - $206 
Nonfarm___________~________~ ~~ Led $63,881 $70,032 $78,127 

Mining total ____. _.._-_-_-_----_-__------~~--do___-~ $56 $54 $62 
Nonmetallic minerals except fuels _____ ________-~-—do___~_ $44 $45 $52 
Oil and gas extraction _..______-_--_-------~-do___~_ $9 $6 $7 

Manufacturing total _______......---__--_-~----do___- $17,429 $18,783 $20,269 
' Primary metal industries _________.______--~--do___-~ $604 $621 $666 - 
Stone, clay, and glass products ______________-~-~-do___~_ $639 $657 $693 
Chemicals and allied products_______._____---~--do___~_ $3,795 — $3,910 $4,240 

. Petroleum and coal products ___._._ ___ _______---—-do___~ $518 $548 $567 
Construction. ____ 9. _-___-______~------~-----do____ . $2,840 $3,209 $3,997 
Transportation and public utilities _______.__.____-__-do___~_ $5,754 $6,153 $7,015 
Wholesale and retail trade _~. _-___-___________---~-~do____ $11,182 $12,348 $14,077 
Finance, insurance, real estate______________.~----do___- - $3,307 $3,883 $4,378 

. Gervices.____________.____~----____-+---~-do____ $13,107 $15,051 $16,919 
Government and government enterprises ___ _______-~-do___- $9,685 $10,348 § $11,173 

Construction activity: . a 
Number of private and public residential units authorized__—_—__---- 21,327 36,077 43,024 

_ Value of nonresidential construction _ __ ____---------- millions_. — $1,422.8 $1,344.8 . $1,792.4 
Value of State road contract awards _______________._--do___~_ $188.0 $208.0 $244.3 

_'.. Shipments of portland and masonry cement to and within the State 
. thousand short tons_— 1,288 1,393 1,740 . 

Nonfuel mineral production value: 
‘Total crude mineral value ___________._________ ~~~ millions__ $132.3 $154.6 . $156.2 
Value per capita ______-____~--~~----L------~-----~------ $18 ~ $21- $21 

re 

| Preliminary. Revised. NA Not available. a 
1Bureau of Labor Statistics, U.S. Department of Labor; totals do not add because of inclusion of data from other 

sources. — : 

oS - *Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. a 
SData do not add to total shown because of independent rounding. . OS 

_ Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and - 
U.S. Bureau of Mines. | . - 
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Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 
production in New Jersey.
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‘Trends: and Developments.—Two con- voting by the State Assembly expected in | 

cerns in the State during 1984 were the early 1985. New Jersey legislators defeated 

reported discovery of rich uranium deposits a similar bottle bill in 1983. The State’s 

several years ago and the effects of acid rain glass industry, which has sustained recent 

- on the ecosystem. In the case of the urani- losses, has opposed the legislation. In 1984, | 

um deposits identified, the State, in 1981, New Jersey was the Nation’s third leading 

imposed a 7-year moratorium on all urani- industrial sand producer, primarily used for 

um activities until 1988. In the interim, a the manufacture of glass products. 

commission was established to examine the | During the year, legislation was enacted 

ramifications of uranium mining. The com- providing aid to municipalities that lost tax 

mission was to consider the potential for revenues as a result of the 1979 Pinelands 

- new jobs, new industries created, and in- Protection Act. The Pinelands Municipal 

creased revenue for the State. These eco- Property Tax Stabilization Act will reim- 

nomic issues will be weighed against the burse pinelands municipalities for losses in 

potential health and environmental dan- tax revenues resulting from vacant land : | 

gers posed in every step of the process: devaluation. The bill was intended to pro- 

exploration, mining, milling, transporta- tect property owners from tax increases | 

tion; uses, and disposal. Counties identified that would have occurred as a result of 

with: promising deposits included Sussex, vacant land devaluation in their towns. 

Passaic, Warren, Hunterdon, Morris, and Land use measures within the Pinelands 

Bergen. . oo : | include restrictions on the extractive miner- 

| In an effort to better understand the al industries. | , 

effects of acid rain on the environment, the In August, State Senate Bill 1635 was 

New Jersey Department of Environmental signed into law appropriating nearly $10.4 

Protection (DEP) funded four acid rain re- million for specific shore protection proj- | : : 

search projects in the State utilizing a ects, which included construction of bulk- 

special $100,000 State legislative appropria-. heads, revetments, and a seawall. The new | | 

tion and matching Federal funds. The first law (Chapter 103, Public Laws of 1984), 

project, in the New Jersey Pinelands, con- which should benefit local construction ag- 

cerned the role of acid deposition in the gregate producers, provides $5.4 million for 

acidification of streams in the region. In State projects — and for State matching | 

this project, the U.S. Geological Survey grants to counties and municipalities; $4.5 

(USGS) is conducting the research. The million for State loans to counties and 

Pinelands region is a major source of pota’ municipalities to provide the local share of | , 

ble water in the State and the composition a State grant; and $0.5 million to the DEP a 

of the rocks and soil in the area makes it for administrative expenses incurred in im- , 

especially susceptible to the effects of acid plementing the law. The funds were appro- — 

rain. Two other projects, coordinated by priated from the Shore Protection Fund, | 

Rutgers University faculty, concern the created under the Shore Protection Bond 

study of whether acid deposition affects the Act of 1983. —_ 

- movement of toxic metals from soils into The New Jersey Geological Survey 

the lakes and fish, and how acid deposition (NJGS) was officially reorganized in No- 

affects the growth rate of soybeans—one of vember 1984 into three bureaus: the Bureau 

New Jersey’s principal crops. The fourth of Geology and Topography; the Bureau of 

project, under the direction of faculty from Ground Water Pollution Analysis; and the 

the New Jersey Institute of Technology, Bureau of Ground Water Resources Evalua- 

concerns laboratory studies of the effects of tion. Since its merger with the Bureau of | 

acid deposition on common building and Ground Water Management, the NJGS has 

construction materials, such as aluminum, expanded its role, especially in the ground 

cast iron, copper, and steel. water quality and quantity areas. Although 

Legislation and Government Pro- not a regulatory agency, the NJGS services 

grams.—In February, Assembly Bill 794, all regulators dealing with ground water 

the Beverage Container Redemption and and geologic problems and receives a large 

Recycling Act, was reintroduced. The bill, share of its funding from these agencies. 

opposed by the State’s glass and industrial Water, an important resource essential to 

sand producers, would place a 10-cent de mining, mineral processing, and reclama- 

posit on all cans and bottle containers. At tion, received additional emphasis in con- 

yearend, the bill was still in the Agricultur- nection with a number of NJGS projects 

al and Environmental Committee with and programs.
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: : In November, the Bureau of Geology and ping and mathematical, computer, and geo-— 
_ Topography took delivery of a second drill physical techniques to ground water re- 

rig and will be receiving a second geophysi- sources evaluation. The Bureau provided 
cal logger early in 1985 as part of the NJGS © information, guidance, and assistance on _ 
water bond project to revise the State geo- ground water resources to Federal, State, 
logic map and evaluate its aquifers. The and local agencies as well as to the general. 

| mapping will be done jointly by the NJGS__ public. During 1984, the Bureau partici- 
and USGS under the COGEOMAP pro- pated in several cooperative programs with 

_ gram. Full-scale field mapping will begin in the USGS Water Resources Division and 
the spring of 1985. Several quadrangles had conducted an assessment of the State’s Qua- 
been mapped to established geologic units, ternary buried valley aquifer systems utiliz- 
and a new 1:100,000:scale USGS base map ing geophysical techniques and convention-. 

_ was nearing completion. — 8 _ al mapping methods. | | 
_ The Bureau of Ground Water Pollution § During fiscal year 1984, local units of 

_ Analysis, which provided hydrogeologic ex- government of the State of New Jersey 
pertise to State regulatory agencies dealing received $50,312 from. the U.S. Department 
with ground water pollution, continued of the Interior as compensation for “pay- 
investigating over 300 ground water pollu- ment in lieu of taxes” for the fiscal impacts 
tion cases in the State. In addition, this of certain tax exempt Federal lands within | 
bureau received additional responsibilities their boundaries. The payments were based 
under the new Environmental Clean Up on a formula approved by Congress ina __ 

| _ Responsibility Act, which requires indus- 1976 law. - a a i 
‘tries to obtain certification that the soil and ‘Also during the fiscal year, the U/S. - 
ground water at a site is clean before selling Bureau of Mines had four active contracts 
their property. | : in the State, valued at $63,572. The con- 
~The Bureau of Ground Water Resources tracts, awarded to Stevens Institute of Tech- 
Evaluation was charged with the develop-. nology and three private firms, were for _ 

7 ment and application of hydrogeologic map- mineral-related studies. | 

| REVIEW BY NONFUEL MINERAL COMMODITIES — , 

NONMETALS . material was as a conditioner for organic — 
| | soils. Glauconite is a hydrous iron potassi- 

| Clays.—Clay production in New Jersey in ym silicate containing various amounts of . 1984 totaled 62,000 short tons valued at aluminum, magnesium, sodium, and trace _ 
| _ $611,000. Both production and value re- glements | oe | 

| mained essentially the same as that of 1983. Gypsum.—Crude gypsum, imported from 
Two companies produced clay in the State. Nova Scotia, Canada, was calcined by Na- New Jersey Shale Brick & Tile Corp. pro- tional Gypsum Co., Burlington County, and 
duced common clay and shale at one oper- Genstar Building Products Co., Camden 
ation in Somerset County, and The Morie County. Calcined gypsum production and Co. Inc. produced fire clay in Cumberland value increased 19% and 26%, respectively, 
County. Common clay was used primarily compared with that of 1983. The calcined for the manufacture of common brick, and gypsum was used primarily in the manufac- 
fire clay, primarily for foundry uses. ture of wallboard and industrial and build- 
Gem Stones.—Value of gem stones and ing plasters. 

mineral specimens collected’ by mineral § The United States Gypsum Co., which 
dealers and amateur collectors in New employed more than 350 people at sites 
Jersey was estimated at $1,000 in 1984. throughout New Jersey, was modernizing 

Greensand.—Inversand Co., a subsidiary and expanding its operations in Clark, with 
of Hungerford & Terry Inc., near Clayton, the help of a $3.45 million Industrial Devel- 
Gloucester County, produced greensand in opment Bond issued by the New Jersey 
1984. Deposits of greensand, also known as Economic Development Authority. The 
the mineral glauconite, occur from Sandy Clark plant was one of the company’s major 
Hook south to the Delaware Bay near Sa- facilities for the production of paper used at 
lem. Greensand was processed and sold for other plants that produce wallboard. As a 
use mainly as a filtration medium to re-_ result of the expanded operations at the 
move soluble iron and manganese from well Clark plant, the manufacturer of building 
waters. A secondary use of the unprocessed products expected to bring another 40 per-
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manent jobs and 20 construction jobs to the ren County had one operation. Production 
State. | amounted to 5,400 short tons valued at 

Iodine.—Crude iodine was shipped into nearly $128,000. Both reed-sedge and hu- 
New Jersey and utilized by eight companies mus were produced and were either shipped 
at nine plants to manufacture various packaged (43%) or sold in bulk (57%). The 
iodine-containing compounds. Iodine com- peat was used primarily for soil improve- 
pounds were used for laboratory reagents, ment and in potting soil. | 
in pharmaceuticals, specialty organic and Perlite (Expanded).—Crude perlite 
inorganic chemicals, and sanitary pur- shipped in from out of State was expanded 
poses. The companies that produced iodine- by The Schundler Co. in Edison, Middlesex 
‘containing compounds were Allied Corp., County. Both production and value were 
Morristown; Cooper Chemical Co., Long below 1983 levels. 
Valley; Fisher Scientific Co., Fair Lawn; Quartz Crystal.—Rowan Industries Inc., 
GAF Corp., Linden; Ganes Chemicals Inc., Red Bank, Monmouth County, used cul- 
Carlstadt; J. T. Baker Chemical Co., Phil- tured quartz crystal for the manufacture of 
lipsburg; Troy Chemical Corp., Newark; and electronic components. | | 
White Chemical Corp., Newark. Sand and Gravel.—Construction.— Con- 

Iron Oxide Pigments.—Two companies struction sand and gravel production is | 
produced finished pigments during the surveyed by the U.S. Bureau of Mines for 
year. Columbian Chemicals Co. operated at even-numbered years only; therefore, this 
Monmouth Junction, Middlesex County, chapter contains only estimates for 1983. 
and American Minerals Inc. operated a Data for odd-numbered years are based on 
plant in Camden, Camden County. The annual company estimates made before 
American Minerals plant was owned by yearend. | | oo , 
Combustion Engineering Co. until its sale in Output totaled 9.5 million short tons val-. | 
January. ued at $31.9 million in 1984, a decrease in 

Magnesium Compounds.—Harbison- both quantity and value compared with | 

Walker Refractories Co.’s plant in Cape 1983 estimates. Construction sand and grav- 
May County, closed in October 1983, re. el was produced by 63 companies at 74 pits | 

mained idle throughout 1984. - in 15 of the State’s 21 counties and was used 
Peat.—In 1984, peat was produced by four primarily for concrete aggregate, asphaltic 

companies at four operations in two coun- concrete aggregate, fill, and road base and | 

ties. Sussex County with three operations coverings. 
accounted for most of the production; War- | 

Table 4.—New Jersey: Construction sand and gravel sold or used in 1984, by major use 
category 

ee 

: Use (housand | (thou. ‘er 
short tons) sands) ton 

| Gonerete aggregate —45----n2-n---n2crcccvccccccc hs 
Concrete products ________--------------~-~--+------------ 222 791 . 3.56 
Asphaltic concrete ___________------~-~------------------ 1,559 6,144 3.94 
Road base and coverings!____________.--_----------------- 337 1,004 2.98 
Fill eee ------ 409 1,187 2.90 
Snow and ice control. ____.._-_----------~+-----~~--------- 71 298 4.21 
Other? ____________________------------------------ 2,900 7,726 2.66 

Total® or average. ___________----_--~--------------~-+-- 9,545 31,878 3.34 

1Includes road and other stabilization (cement and lime). 
7Includes roofing granules and other unspecified uses. 
SData may not add to totals shown because of independent rounding. | 

Industrial.—Nationally, New Jersey counties were Cape May and Atlantic. Prin- 
ranked third in industrial sand production cipal uses of industrial sand were for glass 
in 1984; 11 companies operated 16 pits in 8 products, mold and core, and in sandblast- 
counties and produced 2.7 million short tons ing. 
valued at $32.3 million. Most of the indus- The Morie Co. (formerly Jessie S. Morie & 
trial sand was produced in Cumberland Son Inc.) changed its name near yearend to 
County, which accounted for 75% of the “reflect the organization’s increasing size 
total State output. Other major producing and scope of mining activities,” according
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to the company. The company, started 50 mining’s most prestigious safety award, for 
years ago, had become the Nation’s fourth the second time in 4 years. The quarry won 

| largest sand and gravel producer. Also, the national honor by working 363,293 
during the year, the company acquired the employee-hours in 1983 without a single lost 
Upper Township Sand and Gravel Co. time injury. The national safety award, 
(UTS&G) in Cape May County for $2.5 which is presented each year to mines in six 
million. The Morie Co. entered into an categories with the best safety records in 

agreement with UTS&G to purchase assets the country, was cosponsored by the Ameri- 
including all of its mineral reserves. Acqui- can Mining Congress and the Mine Safety 
sition of UTS&G’s 359 acres extended the and Health Administration of the U.S. De- 
mineral reserves of The Morie Co.’s New partment of Labor. | 
Jersey operation at least 25 years and will Sulfur (Recovered).—Elemental sulfur 
allow additional penetration into the sand was recovered as a nondiscretionary by- 

_ and gravel market in the southern part of product at four petroleum refineries in the 
the State: . | | State. Mobil Oil Corp. and Texaco Inc. each 

| Owens-Illinois Inc. officially closed its operated a refinery in Gloucester County; 
| glass container plant in Bridgeton, Cumber- Chevron U.S.A. Inc. operated a refinery in 

land County, in February owing to a con- Middlesex County; and Exxon Co. USA. 
sistent lack of profits caused by area overca- operated the Bayw ay refinery in Union 
pacity in the glass container industry; high County. In 1984, shipments amounted to 
operating costs, especially for natural gas; 58,136 metric tons valued at $6.6 million. 

and the effect of the forced deposit law in This represents a decrease in quantity and 
_ New York and proposed deposit law in New value of 20% and 17%, respectively. Sulfur 

_ Jersey. The plant, which employed over 600 was used in the manufacture of sulfuric 
workers, was operating 2 melting furnaces Cid, fertilizers, plastics, and other prod- — 
and 5 forming machines at the time of the ucts. . . | oe 
shutdown. The primary product was bottles Tale.—Tale mined in other States was 
for the soft drink industry. . shipped into New Jersey and processed by 

Stone.—Stone production is surveyed by Amoco Minerals Co. at a plant in South 
the U.S. Bureau of Mines for odd-numbered Plainfield. The talc was used primarily in 
years only; therefore, this chapter contains the manufacture of paper, cosmetics, paint, . 
only estimates for 1984. Data for even- plastics, and ceramics. | 
numbered years are based on annual com- Vermiculite (Exfoliated).—Crude _ver- 
pany estimates made before yearend. miculite was shipped into the State and 

Estimated crushed stone production to- exfoliated by W. R. Grace & Co., Construc- 

taled 13.5 million short tons valued at $75 tion Products Div., Trenton, Mercer County, 
| million, a 10% increase in output and a 7% and by Schundler, Edison, Middlesex Coun- 

increase in value compared with 1983 fig- ty. Both output and value rose 15% and 5%, 

ures. Major uses of crushed stone were for respectively, compared with 1983 levels. 
concrete aggregate, road base, and bitumi- Principal uses were for fireproofing, loose 
nous aggregate. fill and block insulation, and as a horticul- 

In March, the West Amwell Township ‘Ural agent. : 
Committee, Hunterton County, rejected a METALS 

request by Fort Commanche Inc. for a 

zoning change to permit a quarry operation Aluminum.—A new company, Alumet 
at the former Washington Rock Boy Scout Smelting Corp. at Newark in Essex County, 
camp. The 216-acre property, purchased by was formed during the year as a fully 
the company in 1983 for $600,000, is zoned 3- integrated secondary smelter. The stock 
acre residential. In rejecting the company’s _ feed for the aluminum scrap will be provid- 
request, the Township Committee cited ed by an adjacent scrapyard. The plant had 
strong local opposition and the Township the capacity to produce about 1,400 metric 
master plan, which called for keeping the tons of secondary ingot per year. 
Scout property recreational or 3-acre resi- Copper.—United States Metals Refining 
dential. Near yearend, however, Fort Com- Co., a subsidiary of AMAX Inc., Carteret, 

manche filed a use variance application changed its emphasis from secondary cop- 
with the Township. The controversy was _ per smelting and refining and began gear- 
expected to continue into 1985. ing its operations toward recovering pre- 

Trap Rock Industries Inc.’s Kingston cious metals. The company also announced 
Quarry won the Sentinels of Safety Trophy, that it may undertake an $11 million capi-
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tal investment program in 1985, involving year from its 1984 full capacity level of 

the construction of an electric furnace. 250,000 tons. Capital plans for the expan- 

AmRod Corp., a newly formed New Jer- sion, which would be done through modifi- 

sey-based company, announced that it cations to the company’s electric arc fur- 

would proceed with the construction of a nace, were being prepared. New Jersey 

60,000-metric-ton-per-year state-of-the-art Stee nae been increasing us oo steay 

continuous cast copper rod mill, at Port ‘y Since it resumed production in r 

Newark. The facility would be built by lengthy labor disputes closed the plant. 
Southwire Co., Carrollton, GA, and would Near yearend, the company announced that 

include the installation of the Southwire Nall Oe productivity 0° rein foreing 

continuous rod system. Along with produc- 8! °V'” U% as a result of a technology 

ing rod, the plant would provide a complete. 28" eement with Co-Steel International Ltd. 

y integrated, highquality copper race sa en ee eeslingvecnel 
ing facility. The plant was scheduled to . ; 7 

begin operating the first quarter of 1985. | Oni  seveloped sel eotenany Te ee 

ASARCO Incorernated. Fe ently clsced ogy enables bar mills to produce multiple 

its Newark plant during the year. Citing Strands ee small-diameter rebar from a 

unprofitability, the company announced a Raritan. Riv er Steel Co., Perth Amboy | 

that it would no longer produce brass and, nounced it would spen d. at least $5 mil. 

bronze ingots or copper hardeners. The ion as part of a continuing $10 million 
plant, with nearly 90 employees, had been jnodernization and modification program; : 

operating at about 30% capacity. $2.2 million of it to raise its rolling speed 
_ Copper sulfate continued to be produced from 15,000 feet per minute to 20,000 feet 
by two companies in the State. CP Chemical per minute, putting it on a par with the 

Inc. operated a plant in Sewaren and Madi- world’s fastest rolling operations, which are 
son Industries Inc. operated a plant in Old in Japan. Work also would be undertaken to : 

Bridge. | ; improve Raritan’s electric furnace by in- 
Ferroalloys.—Shieldalloy Corp., a subsid- stalling eccentric bottom tapping to make _ 

iary of Metallurg Inc., Newfield, Gloucester cleaner steel. A $350,000 computer installa- 
County, was the sole producer of ferroalloys tion was also planned. Expected completion 

in the State. The company, which employed date for the entire project was December 

about 250 workers, operated metallother- 1985. : | 

mic furnaces and produced ferroalloys of Zine.—New Jersey ranked fifth among 

aluminum, boron, columbium, titanium, the nine States producing zinc, up from 

and vanadium. The products were used by sixth place in 1983. The New Jersey Zinc ' 

other companies for the manufacture of Co. Inc., the State’s only producer, operated 

cast iron products, auto parts, tool steel, and the Sterling Mine at Ogdensburg in Sussex 
other products. County. In terms of total output, the mine 

Selenium and Tellurium.—Primary sele- was the Nation’s ninth leading producer. 

nium was produced by the United States Min August, 60 mer at the Ogdensburg 
Metals Refining Co., a subsidiary of AMAX, Ine went on strike, shutting down tne 

at its copper refinery in Carteret, Middlesex 1,850-foot-deep mine. Members of the com- 

County. In 1984, production was sharply P&@nys United Steelworkers of America 
curtailed because copper production at the Union at the Depue, IL, zinc dust plant and 

facility had been reduced in December 1983. the Palmerton, PA, plant, where the Ster- 
The facility changed its emphasis to pre- ling zinc ore 1s processed into zinc oxide, 
cious metals recovery and was processing also walked off their jobs after rejecting a 

little or no primary blister and no longer proposed contract offer. However, in early 

toll refined anode slimes. Although tellu- September, workers at the three facilities 

rium production at Carteret ended in 1982, 20cePted the company’s original contract 
AMAX remained a major consumer of tellu- offer and returned to work ending the 18 

rium for use in tellurium copper alloys day strike " During the strike, there had 
produced at Carteret. then no disruption of shipments from any of 

Steel.—_New Jersey Steel Corp. at Sayre- , 

ville was considering a 60% increase in its 1 , 

raw steel output to 400,000 short tons per PAs” Miners! Officer, Bureau of Mines, Pittsburg,



406 MINERALS YEARBOOK, 1984 

Table 5.—Principal producers | 
CO 

Commodity and company Address Type of activity County 
a 

ce 

Clays: 
The Morie Co. Inc.) _-.. -§_-__§_______ 1201 North High St. Pit ______ Cumberland. 

Millville, NJ 08322 
New Jersey Shale Brick & Tile Corp ____ Box 490 Pit ______ Somerset. 

Somerville, NJ 08876 
Greensand: 

Inversand Co., a subsidiary of Hungerford Box 45 Pit _~.____ Gloucester. 
& Terry Inc. Clayton, NJ 08312 

Gypsum (calcined): 
Genstar Building Products Co________ 1101 South Front St. Plant _____ Camden. 

G Co | 5001 Recford Rd. d Burlingto National Gypsum ~~ --e 0 . __~-do ___ urli n. 
Charlotte, NC 28211 

Iron oxide pigments: 
American Minerals Inc ____________ Foot of Jefferson St. ___-do ___ Camden. 

Camden, NJ 08101 
Columbian Chemicals Co___________ Box 37 ___-do ___ Middlesex. 

Tulsa, OK 74102 
Peat: . . 

Glacial Soils Lab________________ 346 Grand Ave. . Bog ______ Sussex. 
Englewood, NJ 07631 

Kelsey Humus Co ____________ Kelsey Park | Bog ._____ Warren. 
| Great Meadows, NJ 07838 

Netcong Natural Products __________ R.D. 3, Box 578AA Bog ______ Sussex. 
Flemington, NJ 08822 

Stan’s Soils __ ~~ ____ R.D. 2, Box 129 Bog ______ Do. 
. Sussex, NJ 07461 

Perlite (expanded): 
The Schundler Co.? ______________ Box 251 Plant _____ Middlesex. 

Metuchen, NJ 08840 
Sand and gravel: _ 

Construction: : 
Clayton Sand Co _____________ Box 928 Pit _.____ Ocean. 

Lakewood, NJ 08701 
Dallenbach Sand Co. Inc. ___ Box 333 Dredge — _ _ _ Middlesex. 

Dayton, NJ 08810 
Tri-County Asphalt Corp ________ Box 247, Wheatsworth Rd. Pit ______ Sussex. 

Tuckahoe Sand & Gravel Box 2g NY O7at9 Dredge __. Cape Ma ckahoe ravel __._____ x ee pe May. 
Tuckahoe, NJ 08250 

Industrial: 
Pennsylvania Glass Sand Corp___ __ Box 187 Pit ______ Cumberland. 

Berkeley Springs, WV 25411 - 
_ Unimin Corp., Dividing Creek Plant _ 258 Elm St. . Pits_____ . Do. 

New Canaan, CT 06840 
Whitehead Bros.Co ___________ Box 259, River Rd. _.—-do ___ Do. 

Leesburg, NJ 08327 
Stone (1983): 

Granite (crushed and broken}: 195 burg Turnpik . M 
verdale Quarry Co___________ Hamburg Turnpike Quarry _ ___ orris. 

Riverdale, NJ 07457 
Tri-County Asphalt Corp ________ Route 15 __.-do ___ Sussex. 

Hopatcong, NJ 07843 
Traprock (basalt, crushed and broken): 

Little Ferry Asphalt Corp________ Soe alley Ra. ~.—~-do ___ Passaic. 
‘Clifton, NJ 07643 

Stavola Construction Materials Inc _ _ Box 482 __.-do —__ Somerset. 
Red Bank, NJ 07701 

Trap Rock Industries Inc ________ Box 419 Quarries _ __ Hunterdon, 
‘Kingston, NJ 08528 Mercer, 

. Somerset. 
Sulfur (recovered): . 

Chevron U.S.A. Inc ___-__§_________ 1200 State St. Refinery _ __ Middlesex. 
Perth Amboy, NJ 08861 

Exxon Co. U.S.A... 5 Box 23 —_--do ___ Union. 
Linden, NJ 07036 

Mobil Oil Corp ___-___§___________ Paulsboro, NJ 08066 _______ __—-do ___ Gloucester. 
Texaco Inc._____§ ~~~ __ Eagle Point, Box 52332 _~_ do ___ Do. 

Houston, TX 77052 
Vermiculite (exfoliated): 
W.R Grace & Co.__ 62 Whittemore Ave. Plant _____ Mercer. 

Zin Cambridge, MA 02140 
c: 

The New Jersey Zinc Co. Inc_________ Sterling Hill Mine Mine _____ Sussex. 
t St. 

Ogdensburg, NJ 07489 
eee 

1 Also industrial sand and gravel. 
2Also exfoliated vermiculite.
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This chapter has been prepared under a Memorandum of Understanding between the a 

Bureau of Mines, U.S. Department of the Interior, and the New Mexico Bureau of Mines" 
and Mineral Resources for collecting information on all nonfuel minerals. | 

| | By Jane P. Oh}: and Robert W. Eveleth? — | : 

| The total value of nonfuel minerals pro total value; nonmetals, 47%. New Mexico | 

duced in New Mexico increased to $619.1 ranked first nationwide in production of 

million in 1984 from $517.2 million in 1983, perlite and potash, and second in copper — 

which was still less, however, than the peak and pumice. The State also produced note- | | 

of $696 million produced in 1981. New worthy values of cement, gold, sand and | 

| Mexico ranked 10th in the Nation, up from gravel, stone, and silver. _ eS 

18th in 1983. | - Per capita value of nonfuel mineral pro- 

In 1984, 17 nonfuel minerals were pro- duction was $435, compared with $98 na- > 

duced in the State, 12 nonmetals and 5 tionally. , 

metals. Metals accounted for 53% of the | | | | 

| : Table 1.—Nonfuel mineral production in New Mexico! a 

- _ | | 1983 1984 

. | Mineral - Value’ Value 

mo Quantity (thou- Quantity (thou- 

; - oo _ sands) © sands) 

Clays. _____.-____----_--- ~~~ thousand short tons_~ 50 $115 67 $143 

Gem stones ______________________------------- NA 200 NA 200 
Gypsum _____________.-_--—-~~~- thousand short tons__ 169 1,016 318 1,622 

Lead (recoverable content of ores, etc.)_ __ ______—~— metric tons__ 258 123 _- _- 

Lime__________.___-__-__---~-~- thousand short tons_-_ 17 Ww _- _- 

Perlite.___________________ 1 -__---_--- -do____ 394 13,297 416 14,115. 
Potassium salts __________.____- thousand metric tons__ 1,278 174,700 1,418 204,100 

Pumice _________________ ~~ - thousand short tons_~_— 110 1,070 132 1,269 
Sand and gravel (construction) ____.—-___---------do___-_ ©7,000 €20,000 8,363 22,389 

Stone: 
. 

Crushed» 5 5 ee e+ -- do 4,730 15,118 | °%4,700 ©17,000 
Dimension ____________----------------do___- 18 141 €19 ©149 

Combined value of cement, copper, gold, helium (Grade-A), mica 
(scrap), molybdenum, salt, silver, tungsten ore and concentrate 
(1984), and value indicated by symbol W ________-------- XX 291,411 XX 358,157 

Total _._________----------------------- XX "517,191 . XX. 619,144 
i 

ae 

€Rstimated. "Revised. NA Not available. |W Withheld to avoid disclosing company proprietary data; value 

included with “Combined value” figure. | XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

407
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Table 2.—Value of nonfuel mineral production in New Mexico, by county! : 
| oO (Thousands) oS oe 

: Minerals produced in 1983 | County 19820 1088 “in order of value 
Bernalillo______._______________ © $28,148 W Cement, stone (crushed), clays. 
Catron _________~___------______ @ $17 Stone (crushed). . . . 
Chaves_______. 1,281 W Do — a 
Cibola -___.____.______ wis WwW Do. . 
Colfax _.- 2 oe w- Do... - . 
Curry___~ Ww WS Do. oe | . De Baca ____ ~~ _-_____-_-________ WwW (°) _ 
Dona Ana ____ 2 1,004 W Stone (crushed), stone (dimension), clays. 
Eddy _-________-___.__________ WwW W Potassium salts, salt, stone (crushed). oo Grant --__________ 119,652 . W Copper, silver, gold, lime, stone (crushed). . Guadalupe _____.____~ -- . 2 ‘Stone (crushed). a 

— Harding _ = 5 5 Ww. WwW oe Do. : . - Hidalgo _-. = Lt 164 . WwW Silver, gold, stone (crushed), clays, lead, 7 
copper. - . Lea__ WwW WwW Stone (crushed), salts. — 

Lincoln.____._22-- 241 (°) 
Luna_____ wi WwW Clays. 
‘McKinley __ ~~~ 5 2 W _.W_- Stone (crushed), molybdenum. | . 

- Otero. 354 W _ Stone (crushed). ae 
| Quay. —- 98 Do. . 
Rio Arriba_______~_____ 2 Le WwW W _ Stone (crushed), pumice. . Sandoval. $= _-§- . W . W_ _ Silver, gypsum, gold, copper, pumice, lead. San Juan -____=__~ 2 Ww : W _ Stone (crushed), clays. . co 

. San Miguel _.--_----_------- eee UW | () Ce So 
| Santa Fe.._ =~ ~-§_____ 21,740 _._W__ Gold, pumice, gypsum, stone (crushed). 

Sierra 2 ‘10,765 9,360 Silver, copper, gold, lead. 
Socorro. ~~~ Ww _.._:W__ Perlite, stone (crushed), stone (dimension). 
Taos ~--______ 11,934 . 13,649 _— Perlite, molybdenum, mica (scrap). — 
Torrance______-__ 2 90 =. W_~ Stone(crushed). - eo 
Union --_-_~ Ww. Ww Do. ar, - 
Valencia_____-___-~ ~~ ______ — WwW _W_Perlite,stone(dimension). == «sy Undistributed*________. 220,085 474,069 . Bo ~ Sand and gravel (construction) _________ XX ©20,000 ee oe 
Stone: . | oe 

Crushed _- ©13,700 XX ee - 
Dimension_ ___~_______..._____  FCi4) XX . 

Totals____________________ "429,308 517,191 | : 

“Estimated. Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not applicable. - io : “| 1No production of nonfuel mineral commodities was reported for counties not listed. . 
“Crus ished and dimension stone was produced; data not available by county. Total State values are shown separately under ne.” 
5Construction sand and gravel was produced; data not available by county. Total State value is shown separately under “Sand and gravel (construction).” 7 oe 
“Includes some stone (crushed), helium (Grade-A) , and gem stones that cannot be assigned to specific counties, and oe values indicated by symbol W. 
*Data may not add to totals shown because of independent rounding. . .
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| . - Table 3.—Indicators of New Mexico business activity 
: 

; 1982* 1983 1984?. 

Employment and labor force, annual average: 
opulation _____________-_--~------------~~-- ~~~ thousands__ 1,367 1,399 1,424 

Total civilian labor force ___ ____. ___/_____-----_-----------~-do__~_~ ~ 695 609 628 

Unemployment ___________-------------------~------do_~_- 55 62 47 

° - Employment (nonagricultural): . 
Mining total!________.______-_------------------do___- 26.3 21.0 21.4 

Metal mining ______._______-------------------do__-~ - 5.8 4.0 3.9 | 

Nonmetallic minerals except fuels? ______________--_----do___~_ 3.1 2.4 NA. 
Coal mining? _.____________------------------do___- NA NA NA 

Oil and gas extraction ____.____-_-----{--~--~----~-do___- ‘15.4 13.0 13.3. 

. Manufacturing total. ___________---_----------------do__-- 34.1 34.4 36.6__ 
- Primary metal industries? _______-_--___-__-_--------do___~- 18 1.3 NA 

| Stone, clay, and glass products? ______-______--------do___- 2.3 2.4 NA 
Chemicals and allied products?_____._-_-__-_--~---~----do___-_ 1 — 8 NA 

7 Petroleum and coal products? _______-----------~---~-do____ 1.1 1.0 NA 
Construction _______________-___-_.--~----------~~-do__-- 32.1 33.7 36.3 

Transportation and public utilities ~~~ —-------~~~--~~~~---90---- 29.9 29.5 29.9 | 

Wholesale and retail trade_-§ __________-.-------~---~~--~-do___~_ 108.3 110.7 117.8 

, Finance, insurance, real estate ______..__-___-----------do___- 21.9 23.2 24.5 
Services ___________________----.-~~---~+---~-~-~-~do__ ~~ 95.5 99.7 107.1 
Government and government enterprises __________+--------do____ 125.6 127.2 129.6 

Total® _§___§_§_ 5 _-___ edo TBE 479.5 503.2 _ 
Personal income: . my, 

Total. ____________._~____ eee millions__ —--: $12,749 $18,473 = $14,610 

Per capita 8 — — — ~~ =a oe - $9,327 $9,628 $10,262 

Hours and earnings: . , 

Total average weekly hours, production workers ____———-~-—----------- 39.2 39.7 39.9 

Mining. .___._______--_----------------------------- 42.2 42.4 41.9 

Total average hourly earnings, production workers___——————_----------- $7.22 $7.60 $7.97 

Mining __--§-__-__________~_-_---------------------- $11.15 $11.21 $11.49 
Earnings by industry: . a oo - 

Farm income_____________________-_-----~----~-~-~ millions__— $149 $154 $136 

- Nonfarm __________________ ee eee - dL $8,905 $9,458 $10,294 

‘Mining total. _____..._-___-_------------~---------do___- $828 $646 $700 
Metal mining ____________--_-------------------do-_-- | $170 $124 $126. 
Nonmetallic minerals except fuels.__._____-_-____-------do__~~ | . $80— $68 $72 . 

. = Coal mining ____________-_~--_-+-L---------~-~-do___- WwW $73 $86 - 

Oil and gas extraction ___________--+-------------do____ > WwW $381 $416 

Manufacturing total. ____________----------------do___- $651 $718 $803 

Primary metal industries _____ _ _____+-____------~---do___~_ $34 $38 $43 

‘Stone, clay, and glass products — - ~~ -----------~--~~---4@--- $46 $50 $58 - 

Chemicals and allied products ____._.._____--_------dé__ ~~ $15 $17 $23 
Petroleum and coal products ________-._-.2.---------do-__. ° $42 . $42 $43 : 

Construction _____________ ____-----=-------~-~-do____ $665 $701 $767 
Transportation and public utilities __§ 22 --..-__.____-~---do-___ $820 $865  . $915 
Wholesale and retail trade __ __§ ___ _______.- --~-..-_-do____) $1,374 $1,452 $1,591 ; 
Finance, insurance, real. estate W-----------------------do- _ $3338 . $404 $460 
Services _______________2_ 1-0 $1,717 $1,934 $2,149 
Government and government enterprises _ _ _--______—--~~--do___~ $2,485 $2,704 $2,870 

Construction activity: . 
Number of private and public residential units authorized ~__———---—__~-~-- $8,600 $10,742 $16,726 

Value of nonresidential construction ________-____-_-——~-~-- millions_ _ $382.1 $390.1 $438.2 

Value of State road contract awards. _______________~.--_~~-do__~_~_ $150.3 $164.0 $220.1 
Shipments of portland and masonry cement to and within the State . an 

7 . thousand short tons__ » 553 610 628 
Nonfuel mineral production value: a 

Total crude mineral value_____________.._-____-_--~~-~~ millions__ $429.3 $517.2 $619.1 
Value per capita. ____.___._------------------------------ $314 $370 $435 
ere SS St 

PPreliminary. "Revised. NA Notavailable. W Withheld to avoid disclosing company proprietary data. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. . . 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
5Data may not add to totals shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
US. Bureau of Mines.
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Trends and Developments.—The year tional Minerals & Chemical Corp. (IMC), 
was very difficult for the minerals industry Kerr-McGee Chemical Corp., Ideal Basic 
of New Mexico. All of the base and precious — Industries Inc.’s subsidiary Potash Co. of 

‘metals producers (excepting perhaps one’ America (PCA), AMAX Chemical Corp., and 
gold mine), all of the uranium producers, Duval Corp. 
and most of the potash industry operated at - Non-Metallic Mining Milling and Manu- 
or near a reported loss throughout 1984. facturing Inc. asked the city of Lordsburg, 
The situation was little changed at yearend Hidalgo County, for an Urban Development | 
despite large investments in plant improve- Action Grant, which the firm planned to 
ment, renovations, and new facilities. _ use to build a chemical plant in the south- 

National and international conditions western part of the State. The plant would 
contributing to the status of mineral pro- react sulfuric acid and fluorspar to produce 
duction in New Mexico were (1) competition calcium sulfate (gypsum) and hydrogen flu- 

| from foreign producers who were subsidized _ oride. Locating a fluorspar deposit of a 
by their own governments, (2) significantly sufficient size and grade to sustain the 
lower foreign labor costs, (3) little or no operation was a problem. Such a plant 
pollution-control costs borne or required of would employ approximately 45 persons.’ 
foreign producers, (4) often higher grade Employment.—Employment in the cop- 
ores in foreign lands, and (5) a policy of per industry continued to decline. 
some foreign governments to produce, re- Members of the Carlsbad-area Interna- 
gardless of world supply and demand, in _ tional Brotherhood of Electrical Workers 
order to maintain domestic employment. Local 643 voted in March 1984 to freeze - 

Also within New Mexico, single access wages for contract work for as many as 2 
rail freight rates, high fuel and energy years to give union members a better oppor- 
costs, and organized labor costs were factors tunity to compete for contracts. 
of major interest to mineral producers. Environment.—The State Environmental 

Educational programs and financial aid Improvement Board held a public hearing 
were offered to laid-off employees in the on proposed rules and national stand- 
New Mexico potash industry by Interna- ards for three hazardous air pollutants—
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Figure 2.—Principal mineral producing localities in New Mexico. 

asbestos, beryllium, and mercury. Regula- Exploration Activities.—Mineral explo- 
tions proposed would cover new, large air ration activity in the State in 1984 was even 
pollution sources and were being written to slower than in 1983. Gold and silver were 
allow the State to assume enforcement the main targets. 
authority from the Federal Environmental Boliden Minerals Inc. did some offset 
Protection Agency (EPA). New Mexico re- drilling at its Pinos Altos property near 
quired that new powerplants, sulfuric acid Silver City. 
plants, and metal processing plants meet Challenge Mining Co. and Cordex Explo- 
EPA standards, but the State had no en-_ ration Co. (a Canadian joint venture group, 
forcement authority. | with headquarters in Reno, NV) explored 

In early 1984, the EPA issued a rule the Mogollon District in Catron County. 
limiting particulate emissions from new Challenge had maintained an aggressive 
plants started after August 24, 1982. The drilling and evaluation program in the area 
rule limited the concentration of particu- since 1977. Cordex Exploration moved into 
lates in stack emissions to 0.05 gram per the Mogollon District in June, concentrat- 
cubic meter, based on the use of the best ing its efforts on properties previously held 
demonstrated technology, which, in this by St. Joe American Corp. 
case, is high-energy wet scrubbers.® Dynapac Inc. of Santa Clara, CA, explor- _
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| ed its 290 placer claims on and near the the Sangre de Cristo Mountains.’ 
Ladder Ranch property in the Las Animas Legislation and Government — Pro- 
(Hillsboro) mining district. Exxon Minerals grams.—The royalty rate on potash produc- 

| Co. was active in Dona Ana County. tion was revised from 5% to the Federal 
Federal Resources Corp. of Salt Lake rate of 2% to 5%, effective January 1, 1984. 

. City, UT, participated in a joint venture New Mexico and seven other Western 
with Phelps Dodge Corp. and Westar Re- States filed an Amicus Curiae Brief in 

: sources Inc. at Phelps Dodge’s Lordsburg December 1984 in the Ninth U'S. Circuit 
property; a drilling program delineated Court, asserting that States were partners 
about 450,000 metric tons of material suit- with the Federal Government in regulating 
able for smelter flux.® mining activities on Federal lands and 
FRM Minerals Inc. completed drilling could require a mining company to secure a 

silver-gold targets in the Winston-Chloride State permit before operating on Federal 
area. The company planned some develop- land, even though the U.S. Forest Service 
ment work. had approved a plan of operations. The 

Long Lac Exploration Inc., a wholly own- _court’s decision, however, denied State and 
ed subsidiary of Lac Minerals Ltd. of Cana- county governments the right to permit and 
da, continued to evaluate a 34-square-mile regulate mining operations on Federal 

\. area on the Ortiz Mine Grant, including lands. | 
| Lukas Canyon, that had been acquired from The 3,968-acre Bisti Badlands and the 

Conoco Inc. in 1983. 23,872-acre De-na-zin were designated “wil- 
, Phelps Dodge’s Small Mines Div. evalu- derness” areas by the U.S. Congress on 

ated the Virtue Group of claims, about 1-1/2 October 30, the first areas to be so named in 

miles northwest of Tyrone in the Little New Mexico. The areas are in the heart of 
Burro Mountains, Grant County. The divi- the coal-rich San Juan Basin, northwestern 

sion hoped to locate deposits of precious- New Mexico. 
metal-bearing flux; initial sampling and In a decision that may have far-reaching 
exploratory work were said to be encourag- implications for mining operations on Indi- 

ing. an reservations, the Ninth U.S. Circuit 
Santa Fe Mining Inc., the exploration Court of Appeals in San Francisco ruled on 

arm of SF Minerals Corp., in turn a subsid- April 17 that the Navajo Tribe does not 
iary of Santa Fe Southern Pacific Corp., need Federal approval to tax companies 
continued to explore and develop existing holding mining leases on reservation lands.°® 
mines in northern and southern New Mexi- The first phase of a study of silver and 
co for precious and base metals and coal. gold deposits in New Mexico was completed 
The company surface-drilled a massive sul- and a report published by the New Mexico 
fide deposit in the old Pecos Mine area of Bureau of Mines and Mineral Resources.’° 

REVIEW BY NONFUEL MINERAL COMMODITIES 

METALS als Department, listed the following active 

; . . mills and smelters in 1984: Challenge mill, 

During the year, no placer mines were Challenge of Deming, Catron County; 
operated; however, 14 gold-silver-copper Homestake mill, Homestake Mining Co., 
lode mines reported output. Six lode mines Cjbola County; Ivanhoe Concentrator mill, 
were in Grant County, two in Hidalgo Chino Mines Co., Grant County; Tyrone 
County, one each in Sandoval and Santa Fe mill, Phelps Dodge, Grant County; St. Cloud 
Counties, and four in Sierra County. Grant, mill, St. Cloud Mining Co., Sierra County; 

Hidalgo, and Sierra Counties produced all and Molycorp. mill, Molycorp Inc., Taos 
three metals. Sandoval County produced County." 

silver and copper, and Santa Fe County Copper.—The U.S. copper industry con- 
produced gold. Operations at which metals tinued to retrench and to make major 
were recovered only from tailings or precip- efforts to lower operating costs. Average 
itates were not counted as producing mines. copper prices dropped to their lowest clos- 
Lode material was processed to recover gold _ ing price, $0.595 per pound, in almost 2 
by cyanidation, by acid leaching (vat, tank, years on the Commodity Exchange (COM- 
and heap), and by smelting of concentrates. EX) on June 20, 1984, continuing the gradu- 

The State Bureau of Mine Inspection, al price decline of the spring of 1984. 
Division of New Mexico Energy and Miner- Some analysts attributed as much as 15%
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of the decline in price for copper to the In late April 1984, Chino Mines shipped 
strength of the dollar against most curren- some of its copper concentrates to a Mitsu- 
cies. | bishi smelter in Japan. By the end of May, | 

Boliden Mineral AB of Sweden approved shipments cleared up the large inventory 
$4.8 million for additional underground that had developed during the construction 
work at Pinos Altos, north of Silver City.2 of the new, larger concentrator. Kennecott’s 

Earlier, underground exploration along a_ share of concentrates was shipped to the 
decline went no deeper than 100 meters Garfield smelter in Utah. 
from the entry; the company planned to At Chino’s Hurley smelter, construction 
explore at a depth of about 150 meters. was ahead of schedule, and the older rever- 

Boliden was in its second year of investi- beratory furnace was shut down for the last 
gations at the Pinos Altos copper-zinc- time on September 4. The new INCO flash 
silver deposit, under a 3-year option from furnace was first charged with concentrate 
Exxon.'* When the agreement with Exxon October 15. It nearly doubled Chino’s capac- 
was announced in the spring of 1982, about ity and brought the plant into environmen- 
7 million tons of ore, grading about 2.5% tal compliance by capturing more than 90% 
copper, 3.5% zinc, and 2.5 ounces of silver of SO2 gases. | . 
per ton, already had been delineated. Phelps Dodge reported its third year of 

- Boliden completed a one-time sale of financial losses in 1984, and was forced to 
about 8,000 metric tons of chalcopyrite ore, sell off or trim marginal operations and 
containing about 296,000 pounds of copper, implement new technologies. Among these . 
to Chino Mines’ concentrator at Hurley, changes were the expansion of its solvent 
late in 1984. The ore had been stockpiled at extraction-electrowinning (SX-EW) plant at 
the minesite north of Silver City, Grant Tyrone, Grant County, and a major rebuild- 
County, and was moved so that a new ing of its INCO flash furnace at Playas, 

decline could be extended about 200 feet. Hidalgo County. | , 
Late in 1984, Boliden contracted with J. S. Production of electrowon copper began at | 

Redpath Corp., Tucson, AZ, to drive about Tyrone in April 1984, just 18 months after 
4,000 feet of new workings into the lower initial groundbreaking and about 5 weeks 
ore zone at Pinos Altos and to bore an 800- ahead of schedule. The first shipment of 
foot ventilation hole. Additional explora- high-purity copper cathodes left the plant 
tory drilling was to be done from the new April 17, and by May, a daily production 
decline. In early 1985, Boliden was to file an rate of 90,000 pounds was attained.’ The 
operations plan with the Gila National finished product was trucked to the firm’s 
Forest to dispose of mill tailings in an El Paso, TX, refinery. 
arroyo near the underground mine. Although the Tyrone SX-EW plant, op- 

Chino Mines, a partnership of Kennecott erated by Burro Chief Copper Co., cannot 
(a subsidiary of Standard Oil Co. of Ohio recover any gold or silver, it did achieve 
(Sohio)) and of Mitsubishi Metal Corp. (a better copper recovery than traditional 
subsidiary of Mitsubishi Corp. of Japan), leaching-precipitation techniques and was 
produced about 96,600 metric tons of copper highly labor efficient; only 16 persons were 
during 1983 and 88,000 in 1984, according to required to operate the plant around the 
the 1984 Sohio 10K Annual Report submit- clock. SX-EW copper was produced for as 
ted to the Securities and Exchange Commis- little as 28 cents per pound, about 50% of 
sion. the cost by conventional mining and smelt- 

In 1984, Kennecott’s modernization pro ing. According to the Phelps Dodge 1984 
gram, designed to reduce operating costs annual report, the firm started an esti- 
and increase capacity at Chino Mines, was mated $30 million program to double SX- 
completed; a new concentrator had become EW capacity by 1986, by adding 72 electroly- 
fully operational in 1983, and the rebuilt tic cells to the earlier group of 84 cells. 
smelter became operational in late 1984. The Hidalgo smelter, 10 miles south of 

The concentrator at Chino Mines, rated Playas, underwent major overhaul and im- 
in 1983 at 37,500 tons of copper ore per day, provements during the year. About 1.64 
actually achieved about 40,000 tons per day, billion pounds (743,904 metric tons) of cop- 
and plant engineers determined that capac-_ per had been produced in the plant’s INCO 
ity could be increased to 42,500 tons per day furnace without any major repair during 
by early 1985. The average grade of ore the 6-year campaign that began in July 
mined in 1984 was 0.888% copper, slightly 1978. In July 1984, the plant was shut down 
higher than that of either 1983 or 1982. for a scheduled 14-week overhaul to rebuild
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the flash furnace, replace fire brick, and recovery fell to about 80% because of in- 
make general repairs and improvements to creased sulfide mineralization in the ore.’® 
other parts of the facility, including the Gold Fields operated the mine under a 

- electrostatic precipitators and acid plant. series of temporary permits effective until 
Newly installed concentrate burners were May 20, 1985, and sought changes to bring 
designed to use a higher percentage of coal. the mine into conformity with the Environ- 
in the fuel mixture. The $27 million over- mental Improvement Division and County 
haul was expected to generate substantial Hydrologist requirements. : 
unit-cost savings."® The Goldfield Corp., a Melbourne, FL, 

The inactive Copper Flat porphyry copper firm reported a $1.8 million operating loss 
deposit in western Sierra County, 4 miles from its St. Cloud-U.S. Treasury Mines in 
northeast of Hillsboro, continued temporar- the Black Range, near Chloride, Sierra 

ily under the ownership of Quintana Miner- County. In an effort to curtail losses, as ore 
als Corp., of Tucson, and its partner, Phibro grade decreased concurrently with metal 
Mineral Enterprises Inc., of New York. prices, monthly production was cut back 

| Geologic studies during the development of 50% in August to 5,000 tons. Nevertheless, 
this small, low-grade porphyry copper de-_ total tonnage mined at the St. Cloud-U.S. 

posit, followed by engineering studies and Treasury in 1984 increased 10% over that of 
estimates on capital and operating costs, 1983 to 95,914 short tons. Tonnage mined 
were described in the literature.*¢ - during 1984 averaged 0.87% copper, 5.3 

, After keeping the Copper Flat operation ounces silver, and 0.034 ounce gold. Approx- 
on standby since the spring of 1982 in the imately 4% of the year’s output was shipped 
hope of better metal prices, Quintana and_ directly to ASARCO Incorporated’s El Paso, 
Phibro turned the property over to the TX, smelter for use as siliceous flux.” - 
Canadian Imperial Bank of Commerce in Iron Ore.—Sharon Steel continued to 
Toronto, Canada, and First City National ship magnetite concentrates from its stock- 
Bank of Houston, TX.1” oe pile at Silver City. Shipments were signifi- 

| Sharon Steel Corp. (formerly known as_ cantly higher than in 1983. The magnetite 
- UV Industries/U.S. Smelting & Refining was a byproduct of copper ore produced at 

Co.) did not operate its Continental Mine at the Continental Mine, which was closed in 
Fierro, Grant County. May 1981. 

Gold.—In 1984, 11 operations (see “Sil- Molybdenum.—New Mexico ranked 
ver” section for names) in New Mexico fourth among seven States in the Nation .- 
produced gold. Only Gold Fields Mining producing molybdenum concentrate. Aver- 
Corp.’s Ortiz Mine, of the 11 gold producers, age value increased to $3.47 per pound, 
did not also report silver values. Gold out- about 6% higher than that of 1983. By 
put was higher by nearly 6% than in 1983, yearend 1984, the molybdenum outlook had 
but total value fell about 10%. | not improved.?! 

Federal Resources and its two partners, Three companies produced molybdenum 
Phelps Dodge and Westar Resources, pro- disulfide (MoS.) during 1984: Chino Mines; 
duced precious-metal-bearing siliceous flux- Unocal Corp.’s Molycorp, Questa Div.; and 
ing ores at a surface mine near Lordsburg, Quivira Mining Co. (a subsidiary of Kerr- 
Hidalgo County, but recorded a net loss of McGee), which recovered small amounts of 
$411,000 in the quarter ending January 31, molybdenum as a byproduct of uranium- 
1985. The net loss compared with a $402,000 vanadium mining and milling. 
net loss for the corresponding period ending Chino Mines started up its new molybde- 
January 31, 1984. The partners expected to num circuit at Hurley in July. Among the 
suspend operations in the spring of 1985, as new processing techniques investigated dur- 
smelter returns were failing to justify con- ing the year to reduce treatment costs was 
tinued operation.'® the use of nitrogen in place of oxygen in the 

Maintaining careful control of ore grade, flotation circuit. Use of an inert gas such as 
Gold Fields mined and processed 914,000 nitrogen was expected to extend the life of 
short tons of ore and produced 39,900 troy flotation reagents (which oxidize quickly), 
ounces of gold, valued at $15.6 million, at its resulting in substantial cost savings.? 
Ortiz surface mine, Santa Fe County. In the In December 1984, Molycorp was produc- 
period 1980-84, 158,000 ounces of gold was ing 12,000 short tons of molybdenum ore per 
produced, according to Gold Fields Ameri- day and employed about 850 people.” By 
can Corp.’s 1984 annual report, although 1986-87, the company expected the mine to 
mining costs increased and metallurgical employ about 900 people and produce
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about 18,000: tons of ore per day. Explora- processed 531,000 short tons of uranium ore 
_ tion at adjacent Goat Hill increased esti- during 1984 and from this amount recover- . 

- mated reserves to 131 million tons, grading ed about 75,000 pounds of MoS,.?¢ _ 
about 0.294% MoS.. According to Unocal’s Silver.—Silver production was 10.5% 
annual report, improved ore recovery, higher in 1984 than in 1983; total value, 

- higher-than-expected ore grade, and effec- however, plunged more than 21%. Eleven 
_ tive cost control programs made Questa’s mines recorded silver production. In 
_ operation one of the most efficient in the decreasing order of output, the top four 
United States. Questa, once again New were Phelps Dodge’s Tyrone Mine, The 
Mexico’s leading producer—and the third Goldfield Corp.’s St. Cloud Mine, Resources 

- largest molybdenum mine in the world— America Corp.’s Great Republic Mine, and 
produced 10,504,000 pounds of molybdenum Volcano Mining Co.’s Campbell Mine. The 
in concentrates during the year. > 11 mines were in Grant, Hidalgo, Sandoval, 

The Bureau of Land Management (BLM) Santa Fe, and Sierra Counties. All but 
office in Taos released in mid-February an Bland Mining’s Washington Claim were | 
environmental analysis on Molycorp’s pro- also gold producers. 

_ posed Guadalupe Mountains tailings proj- | Tin.—No tin was reported produced in 
ect, which would be on Federal land. Questa New Mexico; however, interest in tin min- | 

Mine had been using a tailings site on ing in the Black Range, Catron County, has 
private land 1/2 mile east of Guadalupe _ been high. The most recent operation, 
-Mountain, but the site had capacity for only though idle in recent years, was Getman | 

_ several more years’ use. Environmentalists Tin Inc.’s Hiawatha placer and lode mine. . 
contemplated legal action to force BLM to |§ Tungsten.—The Bit by Bit Mine reported- 

_ prepare a full-scale environmental impact ly mined and treated tungsten ore in 1984. 
statement for the proposed tailings site on The ore mineral was scheelite. All the 

_ Federal land, but BLM felt the proposal had recovered concentrate, containing nearly 
been adequately addressed in the environ- 52% WOs, was sold to Umetco Minerals 
mental analysis report. om -Corp., a subsidiary of Union Carbide Corp. 

Molycorp also must meet State Environ- No other tungsten output has been recorded . 
mental Improvement Division water- from New Mexico in the past decade, and 

discharge standards before construction of almost none was recorded in earlier times | 
the tailings project can begin. © through 1954.27 2 
Employees of Questa Mine received stock Natural scheelite concentrate, if nodul- 

in the mine’s parent company, Unocal, as_ ized, is ideal for direct addition to steel 
part of their new contract. Unocal was to melts. Tungsten carbide and alloys impart 
purchase for each employee shares worth hardness, wearability, and other desirable 
0.5% of 1% of the employee’s salary in qualities to steel products.”* | | 
1984.24 © , | Vanadium.—At yearend, Quivira Mining 

Quivira Mining laid off 277 employees anticipated closing what was once the larg- 
from its Ambrosia Lake uranium-vana- est uranium-vanadium mining and milling 
dium-molybdenum mining and milling op- operation in the Nation, at Ambrosia Lake, 
erations near Grants, reporting a $5.4 mil- McKinley County,.in early 1985. Its closure 
lion loss for the first half of 1984, compared would leave only seven uranium mills in 
with a loss of $1.7 million for the first half of the United States, most operating on a 
1988, and reducing the work force to about curtailed basis. 
430 persons from a 1982 high of 1,000.* Three mining companies, Western Nucle- 
The layoffs were stated to be necessitated ar Inc., Energy Fuels Nuclear Inc., and 
by continuing delays in getting nuclear Uranium Resources Inc. planned to file suit 
powerplants operational and by depressed in U.S. District Court against the U.S. 
uranium prices. | Department of Energy, charging that its 

Quivira Mining produced molybdenum policies had encouraged foreign uranium 
only because, by agreement with the Envi- imports and caused the collapse of the U.S. 
ronmental Improvement Division, it was uranium industry.” 
required to reduce the MoS, content of the Zinc.—Zinc deposits at Hanover in Buck- 
uranium tailings. Tailings from the U;O, horn Gulch and at the Groundhog Mine at 
circuit were split—50% went directly tothe Vanadium, both in Grant County, were 
tailings dump and 50% was sent through considered for development but no ore was 
the molybdenum circuit. Quivira Mining produced.



416 MINERALS YEARBOOK;,:1984 oe | 

-. . \NONMETALS _. produce desiccant clay products from Ari- 
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The New Mexico Energy and Minerals Gem Stones.—Gem stone production in 
Department, Bureau of Mine Inspection, 1984 was estimated by the U.S. Bureau of © 
listed 21 active industrial minerals mills in ines to be at the same level as that of 

1984, in Bernalillo, Cibola, Eddy, Luna, Rio 1983. The New Mexico Bureau of Mine ~ 
Arriba, Sandoval, Santa Fe, Socorro, and Inspection stated, however, that no active 
Taos Counties. The mills processed clays, turquoise mines have been registered and 

gypsum, perlite, potash, pumice, and salt.°° that no one has commercially mined tur- 
Cement.—Portland cement output in- quoise in New Mexico since 1982.22 

creased about 15% and total value rose 16% The most recent turquoise mining was at 
over figures for 1983, owing to greater Turquoise Hill and Mount Chalchihuitl, 
activity in the construction fields. Masonry north of Cerrillos, Santa Fe County. Older 

_ cement output remained level with that of sources were in the Burro Mountains, 6 
| 1983, but value rose nearly 9%. | miles south of Tyrone, and the Eureka 

Ideal Cement Co., a subsidiary of Ideal District on the eastern side of the Little 
| Basic, operators of New Mexico’s only ce- Hatchet Mountains, near Hachita, both in 

ment plant, at Tijeras in Bernalillo County, Grant County, and at Orogrande in the 
reported a loss from continuing operations Jarilla Mountains, Otero County. — 

of $2.1 million (down substantially from the Gypsum.—Crude gypsum production in- 

| 1983 loss of $12.7 million), according to the creased a significant 88.2% over that of 

| firm’s 1984 annual report. Ideal Basic sold 1983; however, the average value declined 
its Tijeras plant in December 1983 toGener- from $6.01 per short ton in 1983 to $5.10 in 
al Electric Credit Corp. (GECC) for $53 1984. In Sandoval County, White Mesa Gyp- _ 

_ million and leased back the plant from sum Co., a subsidiary of Pomeroy Inc., and 
GECC for 20 years; after 20.years, the lease Ernest Teeter, at the San Felipe Mine, were _ 

| may be renewed. . | producers; in Santa Fe County, Western 
A test project on U.S. Highway 180 (New Gypsum Co. mined gypsum at Rosario. Ad- 

Mexico 62) between Carlsbad and Hobbs in ditionally, Western Gypsum and Allied 

extreme southeastern New Mexico was the American Gypsum Co., of Albuquerque, also 
first major concrete highway project in the calcined gypsum; calcined gypsum value 
State since 1976, and was the first major rose to an average of $20.39 in 1984. Late in 

| test of concrete in highway use in 7 years. the year, Centex Corp. of Dallas, TX, pur- 

The project was developed ta study the chased Allied American Gypsum’s wall- 
comparative maintenance requirements of board plant at Albuquerque and the White 
asphalt and portland cement concrete pave- Mesa gypsum mine and crushing plant, 30 
ments in this particular New Mexico miles north of Albuquerque in Sandoval 
environment.®? ee County. The yearend purchases were re- 
Clays.—Clays sold or used in the State. named the Centex American Gypsum Co. 

increased 34% in total volume and 24% in Mica.—Mineral Industrial Commodities 

total value. Five companies each operated a of America Inc: (M.I.C.A.), Santa Fe, was 
single pit in 5 of the State’s 33 counties; 3 one of the Nation’s five leading producers of 
of the pits produced common clay and shale, scrap (flake) mica; it was also a leading 
and 2 produced fire clay. a producer of ground mica. Its mill in Rio 
Common clay and shale output increased Arriba County employed 20 workers.** 

36% over that of 1983; average value was M.I.C.A.’s production in Taos County in- 
$2.04 per short ton, compared with $1.98 in creased by 18.7% over that of 1983. | 
1983. Fire clay output was about 19.5% less Perlite.—Production of crude perlite ore 
than in 1983; average value was $6.11 per increased almost 9% to 567,000 short tons 

short ton in 1984, compared with $9.01 in in 1984; five mines in the State accounted 
1983. for 87% of the Nation’s total production and 

In decreasing order by volume, clays were 84% of the total processed perlite sold and 
used for face brick, roofing granules, refrac- used. Producers were Grefco Inc., in Socorro 

tory grogs, and quarry tile. | and Taos Counties, and Manville Products 
United Desiccant, a division of United Corp.,%* Silbrico Corp., and United States 

Catalysts Inc., of Louisville, KY, and a Gypsum Co. in Taos County. 
member of the Siid-Chemie Group of Mu- Potash.—Five companies produced pot- 
nich, Federal Republic of Germany, opened ash in the State, at least intermittently, 
a new facility at Belen, Valencia County, to from underground, bedded sylvinite and
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langbeinite deposits east of Carlsbad. The Pennzoil Co.’s subsidiary, Duval, put its 
companies were AMAX Chemical, Duval, potash operation near Carlsbad on the sales . 
IMC, Kerr-McGee, and PCA. New Mexico block in November. The decision followed 
potash producers accounted for 89% of the Pennzoil’s decision to take a one-time,, 
Nation’s total production. _aftertax $67 million writedown in the 

All companies produced at reduced levels fourth quarter. 
but were on normal work schedules for the IMC, in its 1985 annual report for the 
year until December 3 when AMAX Chemi- fiscal year ending June 30, 1985, stated that 
cal temporarily closed to reduce inventor- its 1985 potash ore reserves in New Mexico 
ies. Much of its 483-person work force was amounted to 187 million metric tons, down 
laid off until January 29, 1985. The closure from 192 million tons at June 30, 1984. The 

was attributed to depressed market condi- average combined K:O content for both _ 
tions, including substantial worldwide in- years was 10%. 
ventories that resulted in a significant de- IMC developed a commercial process for 
crease in the price of potash. High rail- producing large granular size particles of 
freight rates and relatively poor fertilizer potassium sulfate at its Carlsbad operation, : 
sales, owing to Federal farmland withdraw- enabling the firm to provide key fertilizer 
al programs coupled with a poor agricultur- markets with potassium sulfate products 

_ al season, were other problems faced by having superior physical and chemical 
_ the industry. AMAX Chemical anticipated _properties.** 

some recovery in the market as the spring © The Kerr-McGee plant employed about 
1985 fertilizing season approached. — 395 people in 1983 and represented about | 

__ Early in 1984, AMAX Chemical and Kerr- 18% of the remaining U.S. potash capacity. 
McGee brought a lawsuit against the Demo- The facility produced about 3 million tons of 
cratic Republic of Germany, Israel, the oreeach year. | 
Soviet Union, and Spain for illegally dump- PCA reduced operating costs and improv- . 
ing potash into U.S. markets at unfair ed operating efficiency at its aging Carlsbad 

_ prices. One foreign potash exporter not facility, which, combined with higher ore 
involved in the dispute was Canada, which grades and somewhat higher prices, re- , 
supplied 90.3% of the total U.S. imports in sulted in the first operating profit at its 
1984, - | Carlsbad mine in 3 years.’ The firm : 

The U.S. Department of Commerce im- shipped 786,000 tons of potash from its | 
posed temporary import duties on potash Carlsbad operation in the last half of 1984. 
coming in from Israel and Spain, beginning The potash-bearing deposits amounted to 18 
June 27, 1984. Commerce found both coun- million tons, but would not be considered 
tries to be subsidizing their potash indus- ore reserves unless market prices increased 
tries, and, to offset those subsidies, an or production costs were reduced, according 

8.71% duty was placed on Israeli imports to Ideal Basic’s 1984 annual report. Ideal 
and a 7.54% duty on Spanish imports. Basic decided in November 1984 to put the 
These import duties, however, were subse- property on the market in early 1985. 
quently dropped by order of the U.S. Inter- An updated potash map became available 
national Trade Commission. in mid-June from the Roswell District Of- 

For sale at yearend were the AMAX fice of the BLM. The map identified potash 
Chemical sylvinite mine and mill, the Du- ore deposits northeast of Carlsbad and was 
val langbeinite mine and mill, the Kerr. compiled from the drill log data of 1,918 
McGee sylvinite mine and mill, the Mis- holes within the 365,488-acre Known Potash 

Sissippi Chemical sylvinite mine and mill, Leasing Area. The map was to ensure prop- 
which had been closed since January 1983, er multiple mineral development in the 
and the National Potash Co., which had designated potash area and to provide pro- | 
been closed in February 1982. tection for oil, gas, and potash lessees.**
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| Table 4.—Production and sales of potash in New Mexico Ss 
| (Thousand metric tons and thousand dollars) . / 

Crude salts! . Marketable potassium salts. 

_ (mine production) Production Soldorused - 
Period -__-- OR?— Oan—X—XvlclcllT Oke eoeem—=> 

K20 . K20 K,20 G 2 G 2 G Be 
weight “eq — weight © qIva- weight equiva: . Value” 

1983: : | 
January-June_______________ .. 6,562 — 851 1,251 653 1,395 717. 96,900 

| _ July-December ——------------___ 5,878 748,129 GL 2956800 
Total®_________________ 12,440 __ 1,600 2,380 (1,214 2,525 1,278 174,700 

1984: a a 
January-June. ._§ __________- 7,209 973 1,434 733 1,575 801 118,000 

July-December _-------------__ 5,884 725) 1,802 655 22561886100 
| —— Total®___ 18,098 1,697 2735 «1,888 2,799 1,418 . 204,100 

-Agyivinite and langbeinite. | | - : : | 
2F ob. mine. . . 
5Data may not add to totals shown because of independent rounding. ; : Oo : i 

| Pumice.—New Mexico pumice producers and 16%, respectively, in Eddy County, and 
accounted for more than 26% of U.S. pro- about 46% and 34%, respectively, in Lea 

duction. Four companies processed pumice County, over those of 1983. Solar salt was . 
in Rio Arriba, Sandoval, and Santa Fe sold for an average of $13.57 per short ton, 
Counties. In order of quantity mined, the $0.38 less than in 1983. | 

| firms were Copar Pumice Co. Inc. and Sand and Gravel (Construction).—Con- _ 
General Pumice Corp., both at Espanola; struction sand and gravel production ‘is 
Utility Block Co. Inc., at Ponderosa; and surveyed by the U.S. Bureau of Mines for . 

| American Pumice Co., at Santa Fe. Average even-numbered years only; therefore, this 
value of pumice was $9.62, down from $9.70 . chapter contains only estimates for 1983. 

| in 1983. New Mexico pumice was used in Data for odd-numbered years are based on 
building and decorative blocks, for abrasive annual company estimates made _ before 
uses, and in concrete aggregate. yearend. | | ee 

Salt.—Four companies produced evapor- Compared with estimated figures for. 
ated salt in Eddy and Lea Counties. In 1983, New Mexico produced 19% more con- 

_ decreasing order of output, the companies struction sand and gravel in 1984. Of 33 
| were United Salt Corp., Pioneer Water Co. counties in New Mexico, 27 produced con- 

 .Ine., New Mexico Salt & Mineral Corp. struction sand and gravel. Ninety-six firms 
(formerly called SPN Dismantling Inc.),and and highway departments operated 122 pits 
Williams Brine Service. Total value and and transported 92% of the output by truck; 
quantities produced increased about 14% the balance was not transported. | 

Table 5.—New Mexico: Construction sand and gravel - 
sold or used in 1984, by major use category , 

. Use (thousand ; (thousands) per ton 

Concrete aggregate eee ee 1,915 $6,344 $3.31 
Plaster and gunite sands __ _.________________-~-~-~-~-~-_-_--- 101 248 2.45 
Concrete products _______________~-------~~~~~~~~~------ 1 2 1.73 
Asphaltic concrete_____ . ________-~--~-------~-~~-~-+~-~----~~-- 1,362 2,765 2.03 
Road base and coverings?____.§________.__-__________-----_- 2,785 7,318 2.63 
Fill 425 738 1.74 
Other? _-____ ee 1,775 4,974 2.80 

Total or average ___._-_-_______________~_-_-~-~-~~-+-~~---_--- 38 363 22,389 2.68 — 

1Includes road and other stabilization (cement and lime). 
2Includes other unspecified uses. 
3Data do not add to total shown because of independent rounding.
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. . 8American Mining Congress. Public Lands Committee 
Twenty eight percent of the operators Memorandum, January 28, 1985, Granite Rock Company 

each produced more than 100,000 short tons —_y. California Coastal Commission, 9th Cir. No. CA 84-2146. 
of product; Springer Building Materials | "New Mexico Pay Dirt. May 1984, p. BA. | 
Corp. was the State’s top producer from its © Occurrenes in New Mexico NM Bur Mines and Mice | 
Sandia Vista pit in Bernalillo County. Resour. Open File Rep. 191, 1984, 27 pp. 

i ? New Mexico Energy and Minerals Department, Bu- aout one tied ofthe States output wat sau ns hagsi Bl nal apo ee ee we . nding Dec. 31, 1984. Pp. . 
stabilization. Construction sand and gravel rapoliden Mineral AB. 1984 Annual Report Planned : 
also used ilver City Daily Press. Undergroun oject Planned. 

| Was for concrete aggregates, 5,074 Gives Approval for Additionel Work. May 19, 1984 
unspecified uses, asphaltic concrete, fill,  ™“fpler, B. What Will Phelps Dodge Do With $200 
plaster and gunite sands, and concrete prod- Mon In cash? NM Pay Dirt, Leet Pp. BA10A. ial 
, ew Mexico Pay Dirt. Phelps e Comple idal- 
ucts. Values ranged from $1.73 per short  ,. smelter Overhaul. Nov. 1984, p. 3A. 
ton for sand and gravel used in concrete 46Dunn, P. G. Geological Studies During the Develop- 
products to $3.31 per short ton for that used ment vi the Copper Flat porphyry Deposit. Min. Eng., 
° v. 36, No. 2, Feb. » pp. 151-159. 
in concrete aggregates. oo, . 17New Mexico Pay Dirt. Pay Dirt Past Deadline. No. 82, 

Stone.—Stone production is surveyed by Mar. 1984, p. 2A. 
the U.S. Bureau of Mines for odd-numbered, Walenga, K. Federal Resources Seeking New Partner 

en : or New Mexico Mine. NM Pay Dirt, May 1985, p. 26A. . 
years only; therefore, this chapter contains — Rubio, D. M. Mining and Ore Control Procedures at 

: for 1984. ta for even- Gold Fields’ Ortiz Mine. SME-AIME 1984 Annual Meeting, 
only oe nates ° t Da ° al e Los Angeles, CA, Feb. 26-Mar. 1, 1984. 
numbered years are based on annual com- “Gold Fields American Corp. Annual Review for 1984. 
pany estimates made before yearend. , P. 25. | 
Crushed.—Estimated volume of crushed P Consolidated Gold Fields PLC. Annual Review for 1984. 

stone decreased from that of 1983, but § 2°The Goldfield Corp. 1984 10K Annual Report. p.3. . 
estimated value increased about 12%. *4Stott, C. E., Jr. Molybdenum: Production Outstrips 

stone output and value increased 5.6% over —_?*Russell, W. Chino Mines Fires Up Moly Circuit At 
those of 1983 OO Hurley. NM Pay Dirt, Aug. 1984, p. 3A-4A. 

. Unocal Corp. 1984 Annual Report. _ 
Sulfur (Recovered).—Elemental sulfur Tao News. Miners Receive Stock. Apr. 5, 1984. . 

was recovered from natural gas and petrole- *5New Mexico Pay Dirt. Quivira Lays Off Another 277 

um refinery operations in Lea, Eddy, San iiaihieny Saansy 9r-oe siaerap On for Halt put Urani- 
Juan, and Roosevelt Counties. Producers in} um Arm Lost Money. Sept. 1984, p. 16A. 

Lea County, ranked first among the four . anor MeGiee Corp. 1984 Annual Report. + New Mex; | 
counties, were El Paso Natural Gas, at Jal and Their Economic Features Through. 1954. NM ‘Bur. 
and Eunice; Northern Natural Gas Co., at Mines and Miner. Resour. Bull. 39, 1957, 183 pp. . 
Hobbs; Phillips Petroleum Co., at Buckeye; ,, Dale V. B. and W. A. McKinney. Tungsten Deposits of 

ew Mexico. BuMines RI 5517, 1959. 72 pp. 
and Warren Petroleum Co., at Monument. 28Stafford, P. T. Tungsten. Ch. in Mineral Facts and 

Production in Lea County amounted to PN ee ee on. HuMines Be PP. nner 
27,173 metric tons. Total production in the is Killing Mincag Industry Feb 1985. GSA , ment is Killing Mining Industry. Feb. 1985, p. 5A. 
State rose about 5% over that of 1983 and s°Work cited in footnote 11. 
1.6% over that of 1982, but fell short of the way Fut In Yoon jan isin os ‘M. Concrete High- 
1981 production level by 8.7%. 32Reid, D. Turquoise, So Precious, So Few. Albuquerque 
—————— J. Mag. Mar. 20, 1984, p. 10. . 

1State Mineral Officer, Bureau of Mines, Denver, CO. New Mexico Energy and Minerals Department. Bu- 
2Mining engineer, New Mexico Bureau of Mines and @8U Of Mine Inspection. 72d Annual Report for the Year 

Mineral Resources, Socorro, NM. Ending Dec. 31, 1984.62 pp. . . . 
’New Mexico Labor Market Review. Silver City/- *“Turner, L. M. “No Agua” Perlite Mine. Min. Mag., 

Lordsburg Area. V. 13, No. 1, Feb. 29, 1984, p. 8. v. snr NO. J. duly ape foo +t/Anaconda V 
_—_ Artesi Area rl e et. enneco acon: en- 

1984, p. 6. Carlsbad = - V. 13, No. 2, Mar. 30, ture, Planned Duval Sale Stir Conjecture. Nov. 27, 1984, 
5Engineering and Mining Journal. EPA Burdens U.S. P- !- . 

Nonferrous Metals With Tighter Ruling. V. 185, No. 4, Pennzoil Co. 1984 Annual Report. 
r. . . rnation iner; emi rp. n Apr. 1984, pp. 23-25 $¢International Minerals & Chemical Corp. 1984 Annual 
*Austin, G. S., and Staff. New Mexico. Min. Eng., v.37, Report, p. 11. 

No. 5, May 1985, pp. 408-409. 57Ideal Basic Industries Inc. 1984 Annual Report. 
7Clemms, R. E., and G. A. Brawn. Geology of the Gym ; 5®Bureau of Land Management. Preliminary Map Show- 

Peak Quadrangle, Luna County, New Mexico. NM Bur. _ ing Distribution of Potash Resources, Carlsbad Mining 
Mines and Miner. Resour., Geologic Map GM 58, 1:24,000, District, Eddy and Lea Counties, New Mexico. 1984, scale
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: Table 6.—Principal producers 

Commodity and company _ Address Type of activity County 

Cement: . 
Ideal Basic Industries Inc., Ideal Box 8789 Dry process, 2rotary- Bernalillo. 

cI Cement Co. (Tijeras plant)" Denver, CO 80201 iln plants. — 
ays: 
El Paso Brick Co. Inc ____-~___-~ Box 12336 Open pit mine _____ Dona Ana. 

“ . E] Paso, TX 79912 
. New Mexico Brick Co. Inc., doing Box 1804 ~_~-do____.____ Bernalillo. 

business as Kinney Brick Co. Inc. 100 Prosperity Ave. SE. 
. Albuquerque, NM 87102 

are | ino Mines Co., a Kennecott- Hurley, NM 88043 ____ Open pit mine, flota- Grant. 
Mitsubishi Metal Corp. tion mill, precipita: 
partnership.2 - tion plant, smelter. 

Phelps Dodge Corp., Tyrone Branch? __ Treen Ba 88065 Open pit mine and-mill | Do. 
: ne, 

The Goldfield Corp. (St. Cloud Min- 65 East Nasa Blvd. Underground mine, Sierra. 
ing Co.)* Suite 101 flotation mill. | 

Melbourne, FL 32901 . 
, Gypsum: - 

- Allied American Gypsum Co_ _ — _ — Box 6345, Station B Processing and Bernalillo. — 
Albuquerque, NM 87197 wallboard plant. 

Western Gypsum Co., a subsidiary of Box 2636 - Open pit and wallboard Sante Fe. 
Drywall Supply Inc. Sante Fe, NM 87501 plant. 

White Mesa Gypsum Co. 10147 North 2d St. Open pit________-_ Sandoval. | 
Mi (Pomeroy Inc.) Albuquerque, NM 87114 

ca: | 
Mineral Industrial Commodities of Box 2403 ~-—-do _-_~~-___ Taos. 

America Inc. Santa Fe, NM 87501 
Molybdenum: | 

- Molycorp Inc.,.a division of Unocal Box 760 Underground mine and Do. 
Corp. Questa Div.) . Los Angeles, CA 90051 flotation mill. 

Quivira Mining Co___________ Box 218 Underground mine McKinley. 
| Grants, NM 87020 — and mill. 

Perlite: 
Grefco Inc., a subsidiary of General Box 308 Open pit mines; crush- Socorro and Taos. — 

RefractoriesCo. Antonite, CO 81120 ing, screening, and 
Se air separation. 

Manville Sales Corp., a division of Box 338 ___do_________ Taos. 
Manville Products Corp. Antonito, CO 81120 

Silbrico Corp _________~---~ Box 367 - Open pit________~_ Do. 
- Antonito, CO 81120 

United States Gypsum Co ______ Box 216 Open pit mine and Cibola. 
. Grants, NM 87020 - crushing plant. 

Potash: 
AMAX Chemical Corp __—~___-~ Box 279 Underground mine and Eddy. 

Carlsbad, NM 88220 plant. 
Duval Corp., a subsidiary of Pennzoil Box 511 _~~--do________- Do. 
Co.5 Carlsbad, NM 88220 

International Minerals & Chemical Box 71 _~_--do. ~~ Do. 
Corp. Carlsbad, NM 88220 . 

Kerr-McGee Chemical Corp., a Kerr-McGee Bldg. ___-do___~______ Do. 
subsidiary of Kerr-McGee Corp. Oklahoma City, OK . 

Potash Co. of America, a subsidiary Box 31 __~-do_ Do. 
of Ideal Basic Industries Inc.5 Carlsbad, NM 88220 : 

Pumice: 
American Pumice Co., a division of Box 4305 'Milland mine _____ Santa Fe. 
Beatrice Foods Co. (Rhodes Pum- Santa Fe, NM 87502 
ice). 

Copar Pumice Co. Inc __ ______ ~~ Box 38 Open pit_________ Do. 
Espanola, NM 87532 

General Pumice Corp ________~_ Box 449 Open pit mine and Rio Arriba. 
Santa Fe, NM 87502 crushing and 

screening plant. . 
Salt: 

United Salt Corp_________-_~~- Box SS Salt lake_________ Eddy. 
Carlsbad, NM 88220 

Pioneer Water Co. Inc________~ Box 1196 ___-do_________ Lea. 
Eunice, NM 88321 

Sand and gravel: 
Albuquerque Gravel Products _ _ _ _— Box 829 Dredge and plant ___ Bernalillo. 

Albuquerque, NM 87103 
Springer Building Materials Corp_ _ Drawer S Pit and stationary Do. 

Albuquerque, NM 87103 crushing and 
screening plant. 

Stone: 
Peter Kiewit Sons Co _________ Box 521 Quarries_________  . Colfax and Union. 

Littleton, CO 80120 

1 Also clays and stone. 
2Also silver and molybdenum. 
3 Also silver, gold, sandstone. 
4 Also silver. 
5 Also salt.
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This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the New York State Education 
Department, New York Geological Survey, for collecting information on all nonfuel 
minerals. | 7 

| By Donald K. Harrison! 

The value of New York’s nonfuel mineral New York was the only State in which 
production in 1984 was $612.5 million, an emery was mined and accounted for most of 
increase of $109 million over that of 1983. the Nation’s wollastonite production. The 
Leading mineral commodities produced in State ranked first in the production of 
terms of value were portland cement, crush- synthetic calcium chloride and synthetic 
ed stone, salt, construction sand and gravel, graphite; second in zinc; third in salt, pri- 
zinc, lime, wollastonite, and dimension mary aluminum, selenium, and garnet; and 

stone. Nationally, the State ranked 12th in fourth in talc and lead. 
the value of nonfuel minerals produced. | | 

Table 1.—Nonfuel mineral production in New York’ 

1983 1984 

Value Value 
_ Mineral Quantity (thou- Quantity (thou- 

sands) sands) 

Clays?______________________ thousand short tons__ 371 $869 548 $2,435 
Gem stones _____________ ~~ ~~ ~~ NA 30 NA 30 
Lead (recoverable content of ores, etc.) _________.__ metric tons__ 1,299 621 WwW W 
Peat ___________________.— . thousand short tons_ _ 18 WwW Ww WwW 
Salt -- eee do 4,859 100,119 5,644 123,755 
Sand and gravel: 

Construction ___________-_____-----------do___~_ “18,700 54,200 25,968 80,866 
Industrial. $$$ ~§_-§ > »§-§ § 5 5 5 eee do _ Ww W 25 260 

Silver (recoverable content of ores, etc.) ___ thousand troy ounces_ _ 33 379 Ww WwW . 
tone: 
Crushed __________._______-_ — thousand shert tons__ ™31,991 134,752 ©33,100 ©135,000 
Dimension ______________~------..-_-~--do__~- 24 4,310 "15 4,271 

Zinc (recoverable content of ores, etc.) ___________—metnc tons_ _ 56,748 51,783 WwW WwW 
Combined value of cement, clays (ball clay), emery, garnet (abrasive), 

gypsum, lime, talc, titanium concentrate (ilmenite), wollastonite, 
and values indicated by symbol W_______-____-_-----_~- XX 156,351 XX 265,873 

Total _.____________________-__-_---___- XX "503,414 XX 612,490 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes ball clay; value included with “(Combined value” figure. 
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| Table 2.—Value of nonfuel mineral production in New York, by county? 

(Thousands) 

Minerals produced in 1983 
County 1982 : 1983 . in order of value 

Albany______§___~---_- WwW Ww Cement, stone (crushed), clays, stone (dimen- 
sion). 

Allegany _____~~~--.____ $1,338 (7) 
Broome _____________~— WwW — WwW Clays, peat. 
Cattaraugus __________- 6,582 Ww Peat. 
Cayuga _____.~_.______ 401 (?) 
Chautauqua ___________ 572 (?) 
Chemung _.___________ 552 (?) - . 
Chenango_____________ 643 (?) . 
Clinton ______________ 338 W .- Stone (crushed). - 
Columbia ____________~ 647 Ww. Do. — 
Cortland__________---- 1,009 () 
Delaware ______________ 39 W _ .Stone (dimension), stone (crushed). 
Dutchess _____________ WwW Ww Stone (crushed), peat. 
Erie ~~~ $$ WwW WwW Stone (crushed), clays. | 
Essex. 5 2 — 13,234 W Wollastonite, stone (dimension), titanium, 

abrasives. . 
Franklin ~~~ _~§_~9________ 148 ' $172 Stone (crushed), stone (dimension). 
Fulton ~~~ _~§_~§_~_~_______. 378 (?) . 
Genesee __ .._  -- _____ Ww WwW Gypsum, stone (crushed). 
Greene___§_§_ ~ _-§_ Ww WwW Cement, stone (crushed). 
Herkimer __ ~~~ -______~ . 852 W Stone (crushed). . 7 
Jefferson _~._§__.~______ 705 W Do. . 
Lewis ~~ ___________ WwW . WwW Wollastonite, stone (crushed). 
Livingston ____________ W W Salt, stone (crushed). 
Madison_____________~- 99 1,458 Stone (crushed). 
Monroe _____________-— 1,121 W Do. , 
Montgomery ________-~_ Ww 3,566 Do. oat 
Nassau ______~________ Ww (7) a 
Niagara__§_§_§_$_._______ (3) W _ Stone (crushed). 
Oneida____§_§_§_________ 940 WwW Stone (crushed), sand (industrial). 
Onondaga___~__ ~~ _~_____ 34,184 WwW Lime, stone (crushed), salt, clays. 
Ontario _____________~_ 674 Ww Stone (crushed). 
Orange ______________ Ww W Stone (crushed), clays. — 
Orleans ______~____ ___ W WwW Stone (crushed); stone (dimension). 
Oswego ______________ 830 (?) a 
Otsego_____~__ 284 . (?) 
Putnam ___§_§_~__~__ (3) W Stone (crushed). 
Rensselaer ____________ 2,212 W Do. 
Rockland ____________ _ (3) 17,709 ~ Do. 
St. Lawrence ___________ WwW W Zinc, talc, stone (crushed), lead, silver. 
Saratoga ~____________ 245 W Stone (crushed), sand (industrial). 
Schenectady ___________ Ww (?) 
Schoharie______~_______ W W Cement, stone (crushed). 
Schuyler______________ W W Sait. . 
Seneca_________~______ W WwW Stone (crushed), peat. 
Steuben _______________ 1,482 WwW Stone (crushed). 
Suffolk. $$ ~§ 2 Le 3,998 (7) , 
Sullivan ~~ ~~ ~~~ 362 Ww Stone (crushed). 
Tioga, __$ $$ ~~~ Le 952 (?) 
Tompkins____________~_ W Ww Salt, stone (crushed), stone (dimension). 
Ulster ____-___________ WwW W Stone (crushed), clays. 
Warren _____§_________ Ww W Cement, stone (crushed), abrasives. 
Washington. __ _-________ 158 WwW Stone (crushed), stone (dimension). 

. Wayne_____ 737 Ww Stone (crushed). 
Westchester ___________ WwW W Abrasives, peat, stone (dimension). 
Wyoming _____________ Ww Ww Salt. 
Yates _~.-__§_§______ 89 (?) 

Undistributed*__________ 291,351 426,308 
Sand and gravel (construction) XX €54,200 
Stone: 

Crushed ___________~_ ©132.800 XX 
Dimension _________~ Fe€3 952 XX 

Total _._-________ 503,858 5503,414 

“Estimated. ‘Revised. |W Withheld to avoid disclosing company proprietary data; included with ‘“Undistributed.”’ 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 
2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
“Crushed and dimension stone was produced; data not available by county. Total State values are shown separately 
under “Stone.” 

“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
5Data do not add to total shown because of independent rounding.



THE MINERAL INDUSTRY OF NEW YORK 423 

Table 3.—Indicators of New York business activity 

1982" 1983 1984? 

Employment and labor force, annual average: 
Population _____-_-__________________--_--~-~~~-~-~-~ thousands_ _ 17,567 17,663 17,735 
Total civilian labor force____§_ $$ -. -________________~___—-do____ 7,991 8,051 8,089 
Unemployment _______________~-~--~--__-~__+----+-~~~do___~_ 684 688 584 

Employment (nonagricultural): 
Mining total?__________________ edo 6.5 6.7 6.8 

Metal mining?_ __ ______.__________-___-_____~--do____ 130 1.2 NA 
Nonmetallic minerals except fuels?___________________-do____ 3.6 3.6 NA 
Coal mining? __________________________---_~_do____ (3) (3) NA 
Oil and gas extraction? ~_______.______..-_________do____ 2.5 2.7 NA 

Manufacturing total. __.______________.--________---do___~_ 1,352.5 1,302.4 1,330.2 
Primary metal industries ___ _________.___.____.-__-_--_-do__~_~- 40.6 35.4 34.1 
Stone, clay, and glass products__________.______-----do___~_ 33.0 31.8 32.2 . 
Chemicals and allied products ________________-_-__-do____ 66.8 64.7 65.6 
Petroleum and coal products _______...-__-__-____~-do___-~ 6.0 6.2 5.6 

Construction ________~__ ~~~ edo 219.6 230.8 251.8 
Transportation and public utilities _______________---_--~-do___~_ 422.0 406.7 417.6 
Wholesale and retail trade__§ -.. -___________.-...______do___ _ 1,468.4 1,503.4 1,567.9 
Finance, insurance, real estate ____________..________.-do____ 670.6 686.7 703.5 
Services ______________=___ edo 1,821.3 1,876.9 1,962.0 
Government and government enterprises __.______________-~—-do____ 1,293.7 1,299.6 1,317.3 

Totalt ~~ _ ~~ do 7,254.6 7,313.3 7,557.0 
Personal income: 

Total. _§_-_~__ = LLL millions__ $214,974 = $231,054 $258,934 
Per capita. ______-____________--~--~--~-+--- $12,237 $138,081 $14,318 

Hours and earnings: oo 
Total average weekly hours, production workers ___~___________---~-~~- 38.8 39.3 NA 
Total average hourly earnings, production workers_____________~----~-- $8.35 $8.85 NA 

' Earnings by industry: . 
Farm income_______________~_~_________-.~-~-__—~~-~ millions_ _ $537 $476 = $528 
Nonfarm ___________________________ ee _do____ = $156,652 += $169,781 $186,351 

Mining total... ._§_______________----_----~-~~-~-~-do___~_ $288 $289 $289 
Metal mining ________________________~--_____~-_do___ $38 $45 $37 
Nonmetallic minerals except fuels. _._._________________-do.__~- $89 $91 $105 
Coal mining __________-~_.~--___~__----_-____~-_do____ $1 $1 $1 
Oil and gas extraction _______________-___~-_______do___-_ $161 $151 $146 

Manufacturing total.__§_$____._________-_-_____~__~~do____ $33,805 $384,846 $37,453 
Primary metal industries___._._______._-_________-~-do___~ $1,238 $1,142 $1,180 
Stone, clay, and glass products______-_._._._________.~do___~_ - $842 $896 $942 
Chemicals and allied products _.__/______________~-__—do____ $2,011 $2,055 $2,228 
Petroleum and coal products _____________~___-__~_-do___~_ $965 $1,051 $982 

Construction __-____§__________ ee edo $5,726 $6,547 $7,604 
Transportation and public utilities ___$_$_»_____....________do____ $13,689 $13,636 $14,727 
Wholesale and retail trade __§ -§_§_-/ -_-_ > 5 do $24,144 $25,978 $28,639 
Finance, insurance, real estate ________~________________do____ $17,748 $20,677 $22,877 

Services ___-___~___________ ee edo $36,527 $41,001 $45,688 
Government and government enterprises ____ __ .__ _ __________do___~_ $24,292 $26,325 $28,541 

Construction activity: 
Number of private and public residential units authorized _______________ 25,369 37,958 43,160. 
Value of nonresidential construction _____~9_~___________ ~~ ~~ millions_ _ $2,151.5 $1,644.38 $2,105.2 
Value of State road contract awards___~§_~9_9_ ~~ ~_~___§_§_§_________do____ $561.0 $570.0 $979.9 
Shipments of portland and masonry cement to and within the State 

thousand short tons_ — 2,362 2,533 2,785 
Nonfuel mineral production value: 

Total crude mineral value. -._-___§_§________________ ~~ millions_ _ $503.9 $503.4 $612.5 
Value per capita... _________-~------ ~~~ $29 $29 $35 

PPreliminary. "Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
3Less than 50 employees. 
“Data may not add to totals shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines.
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Figure 1.—Principal mineral producing localities in New York. 

Trends and Developments.—Environ- in the talc mines of St. Lawrence County 
mental issues continued to be major topics were being disabled from exposure to toxic 
of concern in the State. One key issue has elements in the mines, including asbestos. 
been the acid rain controversy and its However, controversy continued during the 
effects on water quality and vegetation, year as to whether or not to exclude talc 
primarily in the Adirondack Mountains. In from the definition of asbestos. There were 
an effort to combat the problem, the State conflicting opinions by both the Occupation- 
passed the New York State Acid Deposition al Safety and Health Administration and 
Control Act and has conducted or authoriz- the National Institute for Occupational 
ed numerous studies on the controversial Safety and Health as to how to classify the 
subject. In addition, Maine, New York, and talc, which is composed basically of the 
Pennsylvania filed petitions with the Envi- mineral tremolite. 
ronmental Protection Agency (EPA) to im- Legislation and Government  Pro- 
pose stricter sulfur dioxide levels on seven grams.—Near yearend, the New York State 
Midwestern States. The petitions, filed in Acid Deposition Control Act was signed into 
1980 and 1981, stated that emissions from law. The legislation required large de- 
Midwestern power and industrial plants creases in sulfur dioxide and nitrogen oxide 
were preventing the Northeastern States emissions and applied to all major steam 
from meeting air quality standards. EPA electric plants and industrial plants in the 

| denied the petitions, however, noting that State. It mandated the reduction of New 
the States that filed the petitions “have not York State’s emissions by 12% or 100,000 
made a persuasive technical case that the tons by 1988 and by an additional 18% by 
existing requirements of the Clean Air Act the early 1990’s. It was contingent upon no 
were being violated by interstate transport similar Federal plan being enacted. 
of air pollutants.” In August, a new bonding requirement 

In an environmentally related issue re- law was passed. It enacted new provisions 
garding mineral resources, the State De- fixing bonding or other financial security 
partment of Health began a widespread requirements for wells less than 6,000 feet 
investigation to determine whether workers in depth for which the New York Environ-
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mental Conservation Department has_ studies. Projects under way in the environ- 
issued permits on or after June 5, 1973. The mental and engineering studies included (1) | 
bondng requirement law affected (1) oil production of county bedrock maps for engi- 
pools or fields, (2) natural gas pools or fields, neering purposes; (2) study of landslides in 
and (8) solution mining areas. the Hudson River Valley, funded by the 

Near yearend, the Governor was plan- U.S. Geological Survey (USGS); (3) state- 
ning to add a new dimension to the bottle wide evaluation of potential siting of low- | 
law, which became effective in October level radioactive waste disposal; (4) state- _ 

1983. The proposed legislation would enable wide appraisal of data relevant to the siting 
the State to collect unrefunded 5-cent depos- of a high-level radioactive waste disposal in 
its from beverage distributors. According to crystalline rock, funded by the U.S. Depart- 
State officials, New York State consumers ment of Energy; (5) geochemistry of glacial 
failed to claim $54 million in deposits dur- soils; and (6) study of Outer Continental 

ing the first 10 months after the bottle law Shelf petroleum development, funded by 
was in force. the Minerals Management Service. 

On a local level, the town of Olean passed Regional geologic studies included (1) sub- 
an ordinance regulating strip mining and_ surface stratigraphy of the Devonian Age 
oil well drilling within the city limits, and _ rocks of central and western New York; (2) 

at yearend, the town of Ulster completed quadrangle mapping of the Adirondack 
revisions of the local mining ordinance. The Mountains at 1:24,000 and 1:62,000; (3) 

revisions were expected to be voted on as Cambro-Ordovician Age biostratigraphy, | 
the town’s first local law of 1985 after a funded by the National Science Foundation; 
public hearing in January. (4) regional structures of the Adirondack . 

The New York State Geological Survey, Mountains; (5) quaternary geologic mapping 
which has operated continuously since 1836, of New York at 1:250,000; and (6) cataloging | 

has two basic functions: (1) to act as the of mineral resource localities in the Ad- 
geological research arm of the State Muse- _irondacks, funded by the USGS. . 

um, and (2) to act as keeper of the State During fiscal year 1984, the U.S. Bureau 
geologic map for provision of geological of Mines had 13 active contracts or grants 
advice to the government, industry, andthe in New York valued at $374,415. The con- | 

public. In 1984, major projects continuing or tracts were awarded to educational institu- 
under way were concerned with environ- tions and industrial and consulting firms 
mental and engineering or regional geologic for mineral-related studies. 

REVIEW BY NONFUEL MINERAL COMMODITIES , 

NONMETALS tion at its Solvay plant near Syracuse. The 
. . calcium chloride was used for ice and snow _~ 

Abrasives (Manufactured ).—High-purity removal and as a dust suppressant. 
fused aluminum oxide was produced by Cement.—In 1984, cement was the lead- 

Sohio Electro Minerals Co. and by the ing nonfuel mineral produced in terms of 
General Abrasives Div. of Dresser Indus- value. Four companies operated five plants 
tries Inc., both in Niagara Falls. General in the State. All five produced portland 
Abrasives also produced a small amount of cement and three produced masonry ce- 

high-purity fused aluminum oxide from ment. The four plants producing both port- 
abrasive-grade bauxite. Sohio Electro Min- land and masonry were Lehigh Portland 

erals (formerly the Electrominerals Div. of Cement Co. at Cementon, Atlantic Cement 

The Carborundum Co.) was formed in 1983 (Co. Inc. at Ravena, Moore McCormack Re- 
when Carborundum consolidated with the sources Inc. at Glens Falls, and Independent 
Processed Mineral Sector of Sohio Chemical Cement Corp. at Catskill. Moore McCor- 

& Industrial Products Co. mack also operated a second plant at Howes 
Pellets Inc. produced cut wire shot for Cave but produced only portland cement 

abrasive purposes at a plant in Tonawanda, there. In 1984, both shipments and value of 
Erie County. portland cement increased 11% and 40%, 

Calcium Chloride (Synthetic).—New respectively, compared with those of 1983. 
York ranked first among three States that Shipments and value of masonry cement 
produced synthetic calcium chloride. Allied increased by 9% and 10%, respectively. 
Chemical Corp. recovered synthetic calcium During the year, Lone Star Industries 
chloride as a byproduct of soda ash produc- Inc. sold its Catskill cement plant and
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| distribution network to St. Lawrence Ce- gem collecting localities included Gore 
. ment Inc. for $30 million. St. Lawrence Mountain near North Creek, Warren Coun- 

Cement is a Canadian concern based in ty; magnetite refuse areas of NL Industries 
Mount Royal, Quebec, with a subsidiary, Inc. near Tahawus, Essex County; and Her- 
Independent Cement, in Albany. Because kimer County, where double-terminated 
Independent distributed cement produced clear quartz crystals are found in a dolomite 

| in Canada, it was barred from supplying matrix. : 
Federal and State highway projects because Graphite (Synthetic).—New York led the 
they are covered by the “Buy America” Nation in the production of synthetic graph- 
restrictions of the Federal Surface Trans- ite, accounting for about one-fourth of the 
portation Assistance Act of 1982. However, U.S. output. Production amounted to 65,013 | 
with the acquisition of the Catskill plant, short tons, an 11% decrease compared with 
Independent Cement was expected to bid that of 1988. Four companies, all located in 
again on State and Federal highway proj- Niagara County, produced synthetic graph- 
ects. ite. The four companies were Airco Carbon, 

In May, a nationwide strike by workers a division of Airco Inc.; Carborundum’s 
against Lehigh, closed the Cementon plant Graphite Products Div.; Great Lakes Car- 

| to all but limited shipping. In June, howev- bon Corp.; and Union Carbide Corp., Carbon 
er, the 130 Cementon plant employees went Products Div. Principal uses of the synthet- 
back to work pending negotiations with the ic graphite were for electrodes, cathodes, 

| company through a Federal mediator. anodes, crucibles and vessels, lubricants, 
, Clays.—In 1984, both common and ball and unmachined graphite shapes. 

. _ Clay were produced in the State. Common Gypsum.—United States Gypsum Co., the 
clay was produced by eight companies in six State’s only producer, mined gypsum from 
counties. Leading counties in order of its underground mine at Oakfield in Gene- 
output were Albany, Ulster, Onondaga, see County. In 1984, both output and value 
Broome, Orange, and Erie. A small amount _ of crude gypsum increased appreciably com- 
of slip clay (statistically tallied as ball clay) pared with those of 1983. The crude gypsum 
was produced by one company, Industrial mined at the Oakfield Mine and gypsum 
Mineral Products Inc. in Albany County. imported from Canada was calcined at two 
Both quantity and value of common clay company-owned plants in Oakfield and at 
increased substantially in 1984; output was Stony Point, Rockland County. In terms of 

_ 46% more than that of 1983, while value total output, the Stony Point plant ranked 
increased nearly threefold. seventh of 71 plants that calcined gypsum 
Emery.—New York continued to be the in the United States. 

only State that produced emery. Two com- Two other companies calcined imported 
panies, De Luca Emery Mine Inc. and John = gypsum in the State. National Gypsum Co. 
Leardi Emery Mine, both operated mines operated a plant in Rensselaer County, and 

| | near Peekskill in Westchester County. Pro- Georgia-Pacific Corp. operated a plant in 
duction and value rebounded in 1984, in- Buchanan, Westchester County. Calcined 
creasing 48% and 53%, respectively, over gypsum was primarily used for wallboard 
those of 1983. and plaster. State output and value of 

Garnet.—In 1984, two of the Nation’s four calcined gypsum increased somewhat com- 
garnet mines operated in the State. New pared with those of 1983. 
York ranked third in production but second The site of National Gypsum’s former 
in value after Idaho. Barton Mines Corp. wallboard plant in Clarence, closed since 
operated an open pit mine in Warren Coun- 1982, was in the process of becoming the 
ty and sold the garnet for use in coated city’s newest industrial park. The plant had 
abrasives, glass grinding and polishing, and _ been in operation for 50 years. 
metal lapping. The NYCO Div. of Processed Iodine.—Crude iodine was shipped into 
Minerals Inc. operated a mine in Essex the State by RSA Corp., Westchester Coun- 
County and sold the material for use in ty, and Sterling Organics U.S., Rensselaer 
sandblasting and in bonded abrasives. The County. RSA, the largest producer in New 
recovered garnet at the NYCO operation York, produced specialty organic chemicals. 
was a byproduct of wollastonite mining. Sterling used the iodine for the manufac- 
Gem Stones.—Value of gem stones and ture of pharmaceuticals, catalysts, and sani- 

mineral specimens collected by mineral tation products. 
dealers and amateur collectors in New York Lime.—One company, Allied Chemical, 
was estimated at $30,000 in 1984. Popular produced quicklime in 1984 at its Syracuse
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Works plant in Onondaga County. In terms produced by Cargill Inc. in Tomkins County 
of total output, the plant was the Nation’s and by International Salt Co. in Livingston 
sixth leading lime plant, down from third County. Brine was produced at one oper- 
place in 1983. The quicklime was used for ation—Allied Chemical, Onondaga County. 
manufacturing synthetic soda ash. Both Evaporated salt was produced by Cargill 
output and value remained essentially the and International Salt, each operating a 
same as those of 1983. , | plant in Schuyler County, and by Morton 
-~Mullite (Synthetic).—Carborundum, Ni- Thiokol Inc., at a plant in Wyoming County. 

agara Falls, was the only producer of elec- The brine was primarily used in the manu- 
tric-furnace-fused mullite in New York. The facture of soda ash, chlorine, and other 

mullite was primarily used by the steel chemicals. 
industry for furnace linings. In March, International Salt’s Retsof salt 
. Peat.—New York ranked eighth of 22 mine, Livingston County, became the first 
States that produced peat in 1984. Four deep salt mine in North America to produce 
companies (two less than in 1983) mined 100 million tons of rock salt. The mine has 
peat from four operations in Broome, Cat- been in continuous operation since 1885. 
taraugus, Dutchess, and Westchester Coun-. Most of the rock salt mined at Retsof is : 

ties. Both reed sedge and humus were pro-_ shipped in bulk by rail for use in highway 
duced primarily for soil improvement and _ ice removal and as an essential raw materi- 
potting soil. A demonstration project to al for the chloralkali chemical industry. 
mine and burn peat at the Fort Drum In October, Du Pont Chemical Corp., a 
Military Reservation continued to be eval- subsidiary of E. I. duPont de Nemours & Co. 
uated. The project, sponsored by the New _Inc., and Olin Chemical Co., a subsidiary of 
York State Energy Research Development Olin Corp., began test drilling at four sites 
Authority, was an effort to evaluate the near the village of Wyoming to evaluate the 
State’s renewable energy resources. To salt brine potential of the area. The test : 
date, test borings, water sampling, and _ wells will be approximately 30 feet deep and 

_ survey work have been undertaken at the 500 feet apart. : 
project site. : | , Sand and Gravel.—Construction.—Con- 

Perlite (Expanded).—Crude perlite min- struction sand and gravel production is 
ed in other States was expanded by Buffalo surveyed by the U.S. Bureau of Mines for 
Perlite Corp., a division of Pine Hill Con- even-numbered years -only; therefore, this : 
crete Mix Corp., Erie County, and by Solite chapter contains only estimates for 1983. 
International Corp., Rensselaer County. Data for odd-numbered years are based on 
Both output and value rebounded in 1984, annual company estimates made _ before 
increasing 26% and 35%, respectively. The yearend. : 
expanded perlite was primarily used in Output of construction sand and gravel 
lightweight acoustical building plaster, increased nearly 39% in 1984 compared 
loose-fill insulation, soil conditioning, and with the 1983 level, reflecting increased 
for filtration. contract construction in residential, nonres- 

Salt.—New York ranked third in the idential, highway, and public projects. 
Nation in salt output, after Louisiana and In 1984, 379 companies and government 
Texas. Production totaled 5.6 million short agencies mined construction sand and grav- 
tons valued at nearly $124 million, re el from 478 operations in 53 counties. Lead- 
flecting an increase of 16% in quantity and ing counties in order of output were Suffolk, 
24% in value. Both rock salt and brine were Nassau, Cattaraugus, and Dutchess. Main 
produced by four companies at five oper- uses for the material were for road base and 
ations in five counties. Rock salt, used coverings, concrete aggregate, and fill. 
primarily for snow and ice removal, was
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Table 4.—New York: Construction sand and gravel sold or used in 1984, 
| - by major use category | 

Quantity 

Use | (thousand (thousands) penton 

Concrete aggregate _________________________- ee 3,849 $15,041 $3.91 
Plaster and gunite sands _______________-_______~_+~_-~- 150 586 3.91 
Concrete products _________-_---~--~-~-~~~-~--~-~-~--------- 468 1,362 2.91 
Asphaltic concrete ____________-_--------------~-~--L----- _ 1,692 6,372 3.77 
Road base and coverings?_____9__________________- ee - 8,921. 10,195 2.60 
Fill --______~__ eee 2,088 4,220 2.02 
Snowand ice control. ___.$_$___/$___§_§_____ ee 1,321 3,217 2.43 
Railroad ballast _-.._________________--~_=___i--~-_~--+--- (?) (7) 2.00 

Other? ________--~----------------------------------____ 12,479 39,872 3.20 
‘Total or average _______________=--------------------- 25,968 420 866 3.1 

1Includes road and other stabilization (cement). . 
2Less than 1/2 unit. 
3Includes roofing granules and other unspecified uses. 
‘Data do not add to total shown because of independent rounding. 

Industrial.—Whitehead Bros. Co. was the Dimension.—The survey of dimension 
only industrial sand producer in New York _ stone producers was not conducted in 1984 
in 1984. The company operated one pit in since data is collected only for odd-num- 
Saratoga County. Major sales were for bered years. The preliminary survey for 
glassmaking, moldings, and foundry pur- 1984, which collected production informa- 
poses. tion on a sample basis for the first 9 months 
Slag—Iron.—Buffalo Crushed Stone _ only, was used to generate the State’s pre- 

Corp. was the only company that processed liminary estimates. Based on these esti- 
air-cooled iron (blast furnace) slag in 1984. mates, dimension stone production in 1984 

Main uses for the slag were for road base, amounted to 14,859 short tons (184,200 cubic 

asphaltic concrete aggregates, fill, and rail- feet). Types of stone quarried were sand- 
road ballast. stone, granite, and slate. 

Sodium Carbonate (Synthetic).—New Tale.—New York ranked fourth of 11 
York was the only State that produced States that produced talc in 1984. The 
synthetic sodium carbonate in 1984. Allied Gouverneur Talc Co. Inc., a subsidiary of 
Chemical mined a chemical-grade limestone R. T. Vanderbilt Co. Inc., was the only 

at its Jamesville quarry south of Syracuse producer in the State. The company mined 
and shipped the limestone to its Solvay- a steeply dipping massive white tremolite- 
process plant in Solvay situated west of talc ore body approximately 300 feet wide. 
Syracuse. Synthetic sodium carbonate was The ore was used primarily for ceramics 
used primarily in glass, chemical, deter- and paint additives. | 
gent, and paper manufacture; for leather During the year, the New York State 
tanning; and for water treatment. At year- Department of Health launched a $150,000 

end, Allied Chemical sold its sodium bicar- investigation to determine whether workers 
bonate facility at its synthetic soda ash _ in the talc mines of St. Lawrence County 
plant to Church & Dwight Co. were being disabled from exposure of toxic 

Stone.—Stone production is surveyed by elements in the mines. The study will try to 
the U.S. Bureau of Mines for odd-numbered determine whether there is a link between 
years only; therefore, this chapter contains a high incidence of lung disease in the area 
only estimates for 1984. Data for even- and talc mining. 
numbered years are based on annual com- Vermiculite (Exfoliated).—W. R. Grace 
pany estimates made before yearend. & Co. exfoliated crude vermiculite shipped 

Crushed.—Estimated crushed stone pro-_ in from out of State at its plant in Weeds- 
duction totaled 338.1 million short tons val- port, Cayuga County. In 1983, both output 
ued at $135 million, nearly the same asthat and value decreased 9% and 8%, respective- 
of 1983. Limestone was the leading type of ly, compared with those of 1983. The exfoli- 
crushed stone produced. Other types includ- ated vermiculite was primarily used for 
ed traprock, sandstone, granite, and dolo- loose-fill insulation, block insulation, horti- 

mite. Main uses for the crushed stone were culture, lightweight concrete aggregate, 
for road base, bituminous aggregate, ce- and soil conditioning. 
ment manufacture, and fill. Wollastonite.-—New York led the Nation
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in the production of wollastonite, account- tons of ore. - | 
ing for virtually all of the Nation’s output. Iron and Steel.—In 1984, both pig iron 
A small amount was also produced in Cali- shipments and raw steel production de- 
fornia. Two companies mined wollastonite creased substantially, the result of Bethle- 
in the State in 1984. NYCO, a division of hem Steel Corp.’s closure of the massive 
Processed Minerals and leading world sup- Lackawanna plant near Buffalo. The plant 
plier of this unique mineral, operated both at one time produced 13 million short tons 
an yudenground mw and surface operation of raw steel annuay and employed nearly 
in Essex County. s surface operation , workers. Raw _ steel production 
uewis Mine), which began development in decreased from 1.3 million tons in 1983 to | 
1982, was expected to replace the under- 0.5 million tons in 1984. 

_ ground Willsboro Mine, which was near At yearend, Republic Steel Corp. wrote 
depletion. “ the Lewis operation, the com- off its idled Buffalo plant. The integrated 
pany installed a 300-short-ton-per-hour plant, which produced bar products and 
portable cre System. hee crushes re semifinished steel, was idled in 1982. The 

| was trucke miles to the mill at Wills- mill had one blast furnace and a basic 
boro. The State’s other producer, R. T. Van- oxygen process furnace shop. A coke facility 
derbilt, operated the Valentine under- there, 50% owned by Republic, has also 

ground mine in Lewis County. Major usesof been idle since 1982. ] : 
wollastonite are aS a filler in ceramic tile, In March, Al Tech Specialty Steel Corp. . 

: marine wallboard, paint, plastics, and re-started operating a new two-strand billet 
fractory liners in steel mills. caster at its Watervliet melt shop. The 

| | caster, which cost $7.5 million, was expected 
| | METALS to increase production and cut costs of 

Aluminum.—In 1984, New York ranked progucing Pret or the Durkirh s Minch . 
third in output and value among the 17 Yolling and rod mills at Dunkirk. In addi- 
States that had primary aluminum produc- tion, Al Tech announced that it would start 
tion facilities. Although output was nearly @ $6.5 million capital improvements pro- 
the same, value increased nearly 5%. Pri- gram at its Watervliet and Dunkirk plants. 

panies, both in Massena, St. Lawrence Vamping of its 21-inch mill, installation of 
County. Aluminum Co. of America (Alcoa) ew electric controls at its bar and rod mill, 

operated a 226,000-short-ton-per-year smelt- and installation of new finishing equip- 
er, and Reynolds Metals Co. operated a ment. — | | 
126,000-ton-per-year smelter. Both smelters _ Early in the year, Allegheny Ludlum 
operated at full capacity throughout the Steel Corp. acquired the assets of the 
year. : ever Guterl Special Steel Corp. for $9.5 

During the year, Alcoa earmarked be- million at a court-ordered auction, putting 
tween $20 million and $25 million annually the specialty steelmaker into the vacuum 
over the next 5 years for capital expendi- melted superalloy and high-temperature 
tures in facility modernization, principally metals pusiness. No iuneneraten the Sart 
in automation and new technology. A new up Of the facility was established, but Alle- 
continuous caster and rod rolling mill un- gheny Ludlum estimated that 60 to 90 days 
der construction was expected to come on- would be required to commission the equip 
stream in January 1985. The new caster ment and staff the plant. Guterl Specia 
would produce nonconductor redraw rodfor Steel, which once employed 1,200 workers 
the cable mill of Alcoa Conductor Products at its plant, and its parent, Guterl Steel 
Co., also in Massena. Corp., filed for reorganization bankruptcy 

Ferroalloys—New York was 1 of 17 in August 1982. The sale had to be approved 
States that produced ferroalloys in 1984. by the U.S. Department of Defense because 
The State’s three producers, all in Niagara some of the specialty steel products made at 
Falls, were Elkem Metals Co., SKW Alloys the plant were used by the nuclear indus- 
Inc., and Union Carbide, Metals Div. try. 

Iron Ore.—Stockpiled byproduct magne- In February, Cyprus Corp. approved an $8 
tite from NL Industries’ MacIntyre Mine million program for the modernization of 
continued to be shipped by rail mainly for facilities at the company-owned Special 
use in coal preparation plants. Estimates of Metals Corp., a New Hartford, NY-based, 
the stockpiled magnetite from the mine, producer of superalloys. The melting, finish- 
closed since 1982, were 5 to 6 million short ing, and inspection facilities and research
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and development activities were scheduled a byproduct of zinc mining operations of the 
| to be included in the modernization project. _ St. Joe Resources Co., a unit of Fluor Corp., 

~The company made superalloys and other at Balmat. Both output and value increased 
specialty metals for aerospace and other in 1984. Silver, also recovered during the 
industries. | lead processing, increased in output. 

Lead and Silver.—Lead was recovered as a 

Table 5.—New York: Mine production (recoverable) of silver, lead, and zine 

. . | 1983 - 1984 

Mines producing: Lode ___________-_--_-__________ ee 30 2 
Material sold or treated: Zinc ore ___ _____.____... _ thousand short tons__ . 683 WwW 
Production: 

Quantity: . 
Silver__________________~-~_UL_________-_troy ounces_ — 33,137 WwW 
Lead ___ LLL metric tons__ 1,299 WwW 
dine -_-~-_-_~--~-~~-~~---~-~----~~-----~---~-------do----_ 86,748 UW 

Value: | | 
Silver... 22 eee LLL ___ thousands_ _ $379 W 
Lead __________ dow . $621 : WwW 
Zine_______~ = 2 do $51,783 - W 

Total. ___ ~~ LLL _doe $52,783 WwW 

W Withheld to avoid disclosing company proprietary data. | 

| Titanium Concentrate.—NL Industries ny’s Balmat mill, which had an ore milling 
ceased ilmenite production at its Tahawus capacity of 4,300 short tons per day. Zinc 
facility in Essex County, the result of the recovery was about 94% with a concentrate 
1982 closure of its titanium dioxide pigment grade of about 58% zinc. The concentrates 
plant in Sayreville, NJ. However, some were mainly processed at the company’s 
stockpiled material was shipped during zinc smelter at Monaca, PA. Concentrates 
1984. _in excess of smelter requirements were sold 
_ Zinc.—In 1984, New York ranked second to other zinc producers or refined to metal 
in zinc output, up from third place in 1983. for St. Joe Resources under tolling agree- 
Tennessee continued as the leading produc- ments with other companies. The compa- 
er in the Nation. St. Joe Resources, the sole ny’s zinc metal is used primarily in galva- 

producer in the State, operated two mines nizing and in brass and bronze fabrication.? 
(Balmat and Pierrepont) in St. Lawrence 

County. In 1984, the Balmat Mine became _igtate Mineral Officer, Bureau of Mines, Pittsburgh, 
the Nation’s leading zinc mine in terms of PA. . 
total output; the Pierrepont Mine ranked , or K EE. pecurity and Exchange Commission 1984 
seventh. All ore was milled at the compa-
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Table 6.—Principal producers 

- Commodity and company Address Type of activity County | 

Abrasives (manufactured): 
General Abrasives Div. of Dresser 2000 College Ave. Plant_______ Niagara. 

Industries Inc. Niagara Falls, NY 14305 ° 
Pellets Inc _-__________________ 531 South Niagara St. ___.do_____ Erie. 

, Tonawanda, NY 14150 
Sohio Electro Minerals Co.1_________ Box 423 ____do_____ Niagara. 

‘Niagara Falls, NY 14302 
Aluminum (primary): 

Aluminum Co. of America. __ _______ 1210 Alcoa Bldg. Smelter _____ St. Lawrence. 
Pittsburgh, PA 15222 

. Reynolds Metals Co____§_§_§__§___ Box 27003-2A __ido_____ Do. 
Richmond, VA 23215 . 

Cement: 
Atlantic Cement Co. Inc., a subsidiary of Box 30 Quarry and Albany. 
Newmont Mining Corp.? Stamford, CT 06904 plant. 

The Glens Falls Portland Cement Co. Inc., Box 440 Quarries and Schoharie and 
a subsidiary of Moore McCormack Glens Falls, NY 12801 plants. Warren. — 

| Resources Inc.” . 
Lehigh Portland Cement Co.?7_____ _ _ 718 Hamilton Mall Quarry and Greene. 

Allentown, PA 18105 plant. 
St. Lawrence Cement Inc __________ Mount Royal ___-do_____ Do. 

Quebec, Canada 
Clays: 

Norlite Corp., a subsidiary of P. J. Keating Box 367 Pit __-______ Albany. 
Co. Fitchburg, MD 01420 

Northeast Solite Corp., a subsidiary of Box 27211 Pit _._-_____ Ulster. 
Solite Corp. Richmond, VA 23261 

Powell & Minnock Inc., a subsidiary of Coeymans, NY 12045 ____ Pits________ Do. 
General Dynamics Corp. 

Emery: 
De Luca Emery Mine Inc __________ 929 Constant Ave. Pit _-__ LL Westchester. 

Peekskill, NY 10566 
John Leardi Emery Mine _~___ _____ Gillman Lane Pit _..-____ Do. 

Peekskill, NY 10566 
Garnet: . 

_ Barton Mines Corp_____________ NorthCreek, NY 12853_ _ _ Pit and plant _ _ Warren. 
_ Gypsum: 

Georgia-Pacific Corp__-._- __________ Box 105605 Plant_______ Westchester. 
133 Peachtree St., NE. . 
Atlanta, GA 30348 : 

National Gypsum Co______~__~_____ 2001 Rexford Rd. _~__-do___ i Rensselaer. 
. . Charlotte, NC 28211 . 

United States Gypsum Co__________ 101 South Wacker Dr. Underground Genesee and 
Chicago, IL 60606 mines and Rockland. 

plants. . 
Iron ore: 
Li NL Industries Inc. ~§_~§~§ 29292 Tahawus, NY 12879___ __ Pit ~_-______ Essex. | 

ime: 
Allied Chemical Corp.2 *# ~-___§_____ Box 70 Quarry and Onondaga. 

Morristown, NJ 07960 plant. 
_ Peat: 

Good Earth Organics Corp _________ 5960 Broadway Bog________ Cattaraugus. 
Lancaster, NY 14086 

Hyponex Corp_______ ~~~ 20135 Anthony Blvd. Bog________ Dutchess. 
Fort Wayne, IN 46803 

Perlite (expanded): 
Buffalo Perlite Corp _____________ 100 Sugg Rd. Plant_______ Erie. 

Buffalo, NY 14225 
Solite International Corp __________ 6 Madison St. ~__-do_____ Rensselaer. 

Troy, NY 12181 
Salt: 

Cargill Inc ___-.-__.~_ ~~ ~~______ Box 5621 Underground Tompkins. 
. Minneapolis, MN 55440 mine. 

International Salt Co_____________ Clarks Summit, PA 18411 _ Underground Livingston and 
mines. Schuyler. 

Morton Thiokol Inc______________ 110 North Wacker Dr. Well _______ Wyoming. 
Chicago, IL 60606 

Sand and gravel: 
Broad Hollow Estates Inc __________ Box 483 Pit ~_-______ Suffolk. 

Farmingdale, NY 11735 
Buffalo Crushed Stone Inc__________ 861K Wherle Dr. Pits. _§_____ Allegany and 

Williamsville, NY 14221 Cattaraugus. 
McCormack Sand Co_____~§_~ Box 448 Pit __-______ Nassau. 

Port Washington, NY 11050 
Slag—iron: 

Buffalo Crushed Stone Corp.3?_ __ _ ____ 2544 Clinton St. Plant_______ Erie. 
Buffalo, NY 14216 

See footnotes at end of table.
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Table 6.—Principal producers —Continued 

Commodity and company . Address Type of activity County , 

Stone (1983): 
Crushed: . 

The General Crushed Stone Co., a Box 231 Quarries_____ Herkimer, Jef- 
subsidiary of Koppers Co. Inc. Easton, PA 18042 ~  ferson, Liv- 

ingston, Onon- 
. , daga, Ontario, 

Wayne. 
New York Trap Rock Corp., a subsid- Box 432 . Quarry______ Rockland. 

iary of Lone Star Industries Inc. Montvale, NJ 07645 
Dimension: . 

= Heldeberg Bluestone & Marble Co _ _ Box 36 Quarries__ __ _ Albany and 
East Berne, NY 12059 Delaware. , 

Hilltop SlateCo _____._______ Middle Granville, NY 12849 Quarry______ Washington. 
Johnson & Rhodes Bluestone Co _ __ East Branch, NY 138756_ _ _— ___.do_____ Delaware. 
Lake Placid Granite Co_________ 202 South 3d Ave. ____do_____ Essex. 

Cold Spring, MN 56320 
_ Medina Sandstone Quarry Inc ___ — 8875 Quarry Rd. ___-do_____ Orleans. — 

Niagara Falls, NY 14304 
Ritchie Bros. Slate Co. Inc ___ ~~~ — Main St. Quarries_____ Washington. 

Middle Granville, NY 12849 
Stone Culture Inc _____§________ Box 48, Route 111 ___-do_____ Albany. 

. Alcove, NY 12007 | 
Tale: 

Gouverneur Talc Co. Inc., a subsidiary of Box 89 Underground St. Lawrence. 
R. T. Vanderbilt Co. Inc. Gouverneur, NY 18642 mine. 

Wollastonite: - 
NYCO Div. of Processed Minerals Inc.* _ _ Box 368 Surface mine _ _ Essex. 

Willsboro, NY 12996 7 
R. T. Vanderbilt Co. Inc __________~_ 30 Winfield St. Underground Lewis. 

Norwalk, CT 06855 mine. . 
Zinc: 

St. Joe Resources Co.6 ~~ = = 7733 Forsyth Blvd. Underground St. Lawrence. 
Clayton, MD 63105 mines. 

1Alsosynthetic mullite and synthetic graphite. 
2Alsoclays. | | 
3A lso stone. 
4Also salt. 
5 Also garnet. . 
6 Also byproduct lead and silver.
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North Caroli 

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 Land Resources, 

North Carolina Department of Natural Resources and Community Development, for 
collecting information on all nonfuel minerals. | 

By Doss H. White, Jr.,1 and P. Albert Carpenter ITI? | 

_ The value of nonfuel mineral production State excluding talc and pyrophyllite. — 
in North Carolina reached $451.5 million in North Carolina led the Nation in the output 

1984. Mineral sales established a new _ of feldspar, mica, olivine, pyrophyllite, and 
record—$52.9 million over the previous’ lithium (spodumene) and ranked second in a 
high noted in 1988. : common clay, crushed granite, and phos- 

Production increased for every mineral phaterock. . 
commodity mined or manufactured in the 

Table 1.—Nonfuel mineral production in North Carolina! 

| 1983 1984 | 
Mineral Value Value 

Quantity (thou- Quantity (thou- 
sands) : sands) 

Clays__________________________ thousand short tons._ 2,068 236.681 2,327 $8,987 
Feldspar_________________________-.. —~—-_short tons__ 508,641 13,610 510,275 13,994 
Gem stones __________________ ee ee NA 50 NA 50 
Mica (scrap)____§_.________._-..—--_- thousand short tons_ — 69 4,266 719 3,762 
Sand and gravel: 

Construction _____________________-____~~-do___~_ ©5,600 ©16,900 6,312 18,159 
Industrial _______________________________do____ 1,066 11,689 1,158 12,864 

Stone: 
Crushed __________________---_-_--_-_-—-do.___ 38,694. "145,001 °38,100 += ©168,000 
Dimension___________ ~~ ~____ ee _ do 87 8,267 W W 

Talc and pyrophyllite _____~__.__._._.-__________— -_do____ 89 1,452 87 1,587 
Combined value of cement, clays (kaolin, 1983), lithium compounds, 

olivine, peat, phosphate rock, and value indicated by symbol W ____ XX 190,641 XX 224,077 

Total ______________________.------------- XX ™398,557 XX 451,480 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes kaolin; value included with “Combined value” figure. 
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| Table 2.—Value of nonfuel mineral production in North Carolina, by county’ 
(Thousands) 

Minerals produced in 1983. 
County 1982 . 1983 in order of value 

Alamance____ ~~ _~_____-— $104 : W Stone (crushed), clays. ~ 
Anson ___ = 2 WwW W __ Sand and gravel (industrial), stone (crushed). 
Ashe__________ (?) $902. Stone (crushed). 
Avery _______~~~~____~ WwW 1,452 Stone (crushed), clays, mica. . 

. Beaufort______..-_____ W Ww Phosphate rock. 
Bertie _______________- Ww (3) 
Bladen__ ~~ _§_§_~ ~-_____- 51 (3) 
Buncombe______——____-_ 740 WwW Stone (crushed). , 
Burke _~__§_§_§ ~~~ 27 WwW Do. . 
Cabarrus _____________ WwW W Stone (crushed), clays. 
Caldwell_ _________--- - WwW W.. Stone(crushed). _ . . 
Camden ______________.- 4 8. 
Caswell ~-. ~~~ (?) WwW Stone (crushed). 
Catawba. . (?) W Do. . 
Chatham ___________-~_~- 940 1,386 Clays. a 
‘Cherokee ____________- WwW W Stone (crushed), talc. . 
Chowan ______________ Ww (3) . 

~ Cleveland _—__§_$________ 30,367 22,847 Lithium, stone (crushed), feldspar, mica, sand 
and gravel (industrial), clays. 

Craven. $$$ _§______- WwW WwW Stone (crushed). 7 
Cumberland __________-~ 643 (3) 
Currituck ____________~_ Ww (3) —— 

. Dare__________---~--- Ww (3) . 
Davidson ____§_____ ___ WwW W Stone (crushed), stone (dimension), clays. 
Davie __-______~--~__~-- ~ 212 W _ Stone (crushed). 

. Duplin. ~__-_§_____---~- (?) Ww Do. 
Durham ________~.~__-~ | OW Ww Stone (crushed), clays. 
Edgecombe ________—~__-~ 275 Ww Stone (crushed). 
Forsyth ___________-~_~- (?) Ww ‘Do. 

. Franklin _____________ WwW (3) 7 
Gaston. __§___~___~_____ 41,233 WwW Lithium, stone (crushed), mica, feldspar. 
Granville __-_- 22 — WwW Olivine. | 
Greene___§_§___________ Ww (3) . 
Guilford ~~~ ~_____ WwW W __sSttone (crushed), clays. 
Halifax ______________ Ww W Clays. 
Harnett _____§_§________ W WwW Stone (crushed), sand and gravel (industrial), 

clays. 
Haywood ____________~- 1,010 1,281 Stone (crushed). 
Henderson ___________-_ Ww Ww Stone (crushed), clays. 
Hertford. _____________ W (3) 
Hyde________________ 95 WwW Peat. 
Iredell -0 2 2 5 WwW W Stone (crushed), clays. 
Jackson ___ WwW W Olivine, stone (crushed). 
Johnston _____________ Ww Ww Stone (crushed). 
Jones__ (?) 70 Do. 
Lee____-§_ ~~ ee 456 WwW Stone (crushed), clays. 
Lenoir __§_$_$_$_§_§________ WwW (3) , . 
McDowell __ _~_________ _ 430 137 Stone (dimension). 
Macon ______________~— WwW (3) 
Martin, ~~ 14 (3) 
Mecklenburg __________ (?) WwW Stone (crushed). 
Mitchell __§_§ $$ => 5 => = 5 11,149 16,372 Feldspar, stone (crushed), mica, olivine, stone 

(dimension). 
Montgomery ___________ Ww Ww Stone (dimension), clays. 
Moore ______________~— 807 WwW Talc, clays. 
New Hanover __________ WwW WwW Stone (crushed), cement. 
Northampton___________ WwW (3) 
Onslow ______________ (?) Ww Stone (crushed). 
Orange ______________ WwW Ww Stone (crushed), talc. 
Pasquotank____________ WwW (3) 
Pender___§_§_§_§_§________ (?) WwW Stone (crushed). 
Pitt... 244 Ww Do. 
Polk ~_-___§______ __ WwW Stone (dimension). 
Randolph ___ ~~~ ______ (?) WwW Stone (crushed). 
Richmond___—_——-~__~___-— WwW Ww Sand and gravel (industrial), stone (crushed). 
Rockingham ___________ WwW 2,273 Stone (crushed), clays. . 
Rowan_______~________ W WwW Stone (crushed), clays, stone (dimension). 
Rutherford __ $$ _-_______ (?) Ww Stone (crushed). 
Sampson _____________ _- 24 Clays. 
Scotland. ~_~§___.~~______ WwW (3) 
Stanly __-___~__________ 513 845 Clays. 
Stokes __-______________ 125 99 Do. 
Surry ______________ _ Ww WwW Stone (dimension), stone (crushed). 
Swain _______________ (?) Ww Stone (crushed). 
Transylvania___________ (?) Ww Do. 
Tyrrel]. =§ 5 =» 5 3 (3) 

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in North Carolina, by county’ 
—Continued 

(Thousands) 

Minerals produced in 1983 
County 1982 1983 | in order of value 

Union ______~_-_~_~___ $248 WwW Stone (crushed), clays. oo 
Vance ____ ~~ ~~~ (7) WwW Stone (crushed). 
Wake ________~_______ WwW Ww Stone (crushed), clays. 

, Washington. ___________ 28 $22 Peat. 
Watauga _____________ () 2,084 Stone (crushed), stone (dimension). 
Wayne________~_______ 357 (3) 
Wilkes. ______________ (7) WwW Stone (crushed). 
Wilson. _~______~_______ (?) Ww Do. 
Yadkin ~_~____________ WwW (3) 
Yancey _____________~_ Ww WwW Olivine, mica. 
Undistributed*____§______ 88,953 331,864 
Sand and gravel (construction) XX ©16,900 
Stone: 

Crushed ____________ ©117,600 XX . 
_ Dimension _________~ reg 457 XX 

Total® ~-________ 305,079 398,557 . 

"Estimated. ‘Revised. |W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 
“Crushed and dimension stone was produced; data not available by county. Total State values are shown separately 

under “Stone.” . 
3Construction sand and gravel was produced; data not available by county. Total State value is shown separately under . 

“Sand and gravel (construction).” . 
“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
5Data do not add to totals shown because of independent rounding. 

Table 3.—Indicators of North Carolina business activity 

1982" 1983 1984P 

Employment and labor force, annual average: 
Population _______________________-_______~ ~~~ thousands_ _ 6,019 6,076 - 6,165 
Total civilian labor force____§_~_~__-~_.~___~__________ -______do____ 2,945 2,935 3,083 
Unemployment _________________~~~___________--__~~_do____ 266 261 205 

Employment (nonagricultural): 
Mining total.__-§_-___________________-_____-- ~~~ -do___~_ 4.6 4.3 4.6 
Manufacturing total___.__§_§_§_§___________~.-_______~_do___~_ 782.2 796.1 830.6 

. . Primary metal industries ____________________-----do___~_ 8.7 9.3 10.9 
Stone, clay, and glass products _________-_______-_~-do___~_ 16.0 16.9 18.7 
Chemicals and allied products ___._____________-.~-.~~-do____ 38.1 37.9 38.2 
Petroleum and coal products! ______________________do____ 7 7 NA 

Construction ______________~________-___ do 106.8 112.4 133.0 
Transportation and public utilities... ._./$_-$_..___.__.________~-_do___~_ 114.7 120.5 127.5 
Wholesale and retail trade -§_-§_-_-_-/__-________~_~_____~. do____ 482.7 508.0 549.3 
Finance, insurance, real estate _____________________—__do____ 97.8 100.4 104.9 
Services ___.~-_-_____________ ede 357.9 370.4 © 398.2 
Government and government enterprises ___ _______________do____ 400.3 407.1 413.7 

Total. ~§_-_-_______________ do 2,347.0 2,419.2 2,561.8 
Personal income: 

Total. _-§_______ ~~~ eee ee millions_ _ $55,005 $59,778 $66,891 
Per capita— —— — ~~ - - =~ == <= == 5 2 2 2 2 nnn $9,138 $9,839 $10,850 

Hours and earnings: 
Total average weekly hours, production workers _____________----_~-- 37.3 40.0 39.9 

Mining_________~_~____-_____~~________ ee 41.3 39.7 42.7 
Total average hourly earnings, production workers___-_____________-_~~~- $6.35 $6.68 $7.01 

Mining__________________________-~ ~~ $6.79 $7.15 $7.74 
Earnings by industry: 

Farm income_____~______________~_________~--- ~~~ miillions__ $1,354 $1,100 $1,651 
Nonfarm ___~______________~_________ edo $39,723 $43,874 $49,218 

Mining total. ______________~~_____---~-_____~~_do____ $90 $94 $108 
Manufacturing total. ______________--_-..-_-_-_---~-do___~_ $13,256 $14,883 $16,456 

Primary metal industries ____________.-____-__-~~-do____ $202 $242 $297 
Stone, clay, and glass products _________-_____-__----~-do____ $303 $341 $422 
Chemicals and allied products _________-_______-__-~-do____ $932 $982 $1,060 
Petroleum and coal products ____._____.._.-____-_-_ ~~ -do____ $16 $20 $22 

Construction _____~_~__~__~______ eee _ doe $1,886 $2,129 $2,648 
Transportation and public utilities _._._.___.-..________.__do____ $2,978 $3,304 $3,612 

Wholesale and retail trade _____-§_-_____~____~_-____________do____ $6,400 $6,914 $7,671 
Finance, insurance, real estate ________________________do____ $1,707 $1,974 $2,183 
Services ______________--_--~______-_ ~~~ ~~ doe $5,761 $6,461 $7,423 
Government and government enterprises _______________--~-do___-_ $7,517 $7,967 $8,656 

See footnotes at end of table.
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Table 3.—Indicators of North Carolina business activity —Continued | 

: | } | | 1982" 1988 —s«1984P 

Construction activity: os | 
Number of private and public residential units authorized ____________~_~_ 33,326 54,762 57,081 

“ Value of nonresidential construction ______.____~-_----~ ~~~ mnillions_~_— $886.7 $1,438.1 $1,641.6 
_ Value of State road contract awards______________~-_~ ~~ -~--do____ $145.6 $202.5 $403.5 
Shipments of portland and masonry cement to and within the State 

thousand short tons_ _ 1,532 1,668 1,948 
Nonfuel mineral production value: 

Total crude mineral value ____§______________________~—~ millions__ $305.1 $398.6 $451.5 
Value per capita. ________________-~~-~-~-~-~-~-------~-------- $50 $66 $73 

PPreliminary. ‘Revised. NA Not available. - 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

| Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and - 
US. Bureau of Mines. . 
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| Trends and Developments.—The trend of head City Port facilities. North Carolina 
increased demand for North Carolina’s min- Phosphate Corp. continued work on its Can- 
eral production continued into the second vas Creek phosphate mine and beneficia- 
consecutive year. The construction indus-_ tion-calcining complex adjacent to the 

try, which uses a large portion of the State’s Texasgulf operation. The company was also 
extractive mineral output in the manufac- engaged in preconstruction studies on a $31 
ture of brick, clays, concrete, glass, mortar, million phosphate handling facility at 
paint, tile, wallboard joint compound, and Morehead City Port. North Carolina Phos- 

many other related products, experienced phate and the State Port Authority finaliz- . 
a strong year as noted in table 3. This ed the project in December 1983. 

_ strength in mineral utilization in conjunc- Pollution, in the form of sediment eroded 
tion with a strong demand for mineral raw from abandoned feldspar, mica, and clay 
materials used by industry in the manufac- mines in Avery, Mitchell, and Yancey Coun- 
ture of fertilizer, fillers and extenders, ties, has washed into the North and South 

grease, insecticide carriers, plastics, refrac- Toe and Nolichucky Rivers in western 

tories, rubber, and a myriad of other prod- North Carolina. These rivers feed several 

| ucts, combined to raise the value of North Tennessee Valley Authority (TVA) reser- 
| | Carolina’s mineral output to a new record- voirs in eastern Tennessee, and in 1972, 

 . high. — : TVA was forced to abandon the hydroelec- 
The major developments during 1984 re- tric facilities at Davy Crockett Lake when 

lating to the mineral industry involved turbine intakes were covered by sediment. 
peat, phosphate, and pollution. | Sediment also threatens the water supply 

Plans for a controversial $540 million | for Greeneville and Jonesboro, TN. 

peat-to-methanol plant proposed for a In 1981 and 1982, TVA and the State of 
° Washington County site were terminated in North Carolina inventoried the abandoned 

_ February when the Synthetic Fuels Corp.,a mines in the three-county area and deter- 
Federal agency, refused additional funding mined those areas contributing sediment to 
for the project. The project, which would the waterways. The study identified 155 | 

_ have mined up to 115,000 acres of peat, was mines covering almost 1,500 acres; 607 acres 
| opposed by several scientific, environmen- were eroding and needed reclaiming. At the 

tal, and commercial groups. beginning of 1984, approximately 250 acres 
_Early in the year, geologists at the Uni- had been reclaimed and 357 acres remained. 

versity of North Carolina announced the In 1984, the North Carolina General As- 

results of a 4-1/2-year investigation into the sembly appropriated $48,000 to be shared by 
. State's peat reserves. The study, funded by the three counties for continued reclama- 
| $450,000 in grants from the U.S. Depart- tion work; the counties were required to 

ment of Energy and the North Carolina provide matching funds. A special $8,000 
Energy Institute, found that reserves to- appropriation was voted for Yancey County, 
taled approximately 530 million short tons which will decrease matching fund require- 
of harvested and dried peat. This was signif- ments by 50%. Officials in Avery and 
icantly below an earlier study that estab- Mitchell Counties contended the action 
lished the State’s fuel-grade peat reserves at would provide a hardship and questioned 
2 billion tons. counties having to fund an environmental 

In April, Carolina Methane Inc. announc- problem that was actually a State environ- 
ed plans to apply for the necessary permits mental issue.® 
to construct a test facility to extract meth- In other developments, the Interstate 
ane dissolved in water within the peat beds. Mining Compact Commission scheduled the 
Methane would be extracted in a vacuum 1985 annual meeting for September at a 
chamber and the water returned to the conference center in Asheville. 
beds. The International Association of Common 

Later in the year, Carolina Co-generation Surface Mining Equipment Troubleshooters 
announced tentative plans to construct a (COSMET) held a 3-day meeting at New 
peat-fired power generator facility in the Bern and toured Texasgulf’s phosphate op- 
New Bern area if necessary permits could eration at Lee Creek, Beaufort County. 
be obtained. ~ COSMET members were from Australia, 

With the improvement in the internation- Canada, Guyana, the Republic of South 
al economy, the demand for fertilizer in- Africa, and the United States. In the United 

creased. This had a positive effect on the States, 3 of the 30 large draglines are in 
two phosphate companies located in-State. Beaufort County. 
Texasgulf Inc. announced plans to expand In July, scientists and government per- 
the Lee Creek fertilizer complex and More-_ sonnel from 10 Central American countries
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met at East Carolina University for an investigation; among these are glass, graph- 
intensive overview of how phosphate could ite, mica, and silicon carbide. The depart- 
provide jobs and food for Latin America. ment was also working with nickel alumi- 
The 6-day conference covered a variety of nide alloys and was prominent in the devel- 
topics, including phosphate formation opment of “synroc,” a synthetic rock with 
and exploration. Participants toured the applications in radioactive materials stor- 
Texasgulf phosphate mine in Beaufort age.‘ 
County. Exploration Activities.—Several compa- 

The Materials Engineering Department nies were actively engaged in exploration 
at North Carolina State University was work, primarily for gold, during all or part 
actively reseaching fiber-reinforced compos- of 1984. A number of these are summarized 
ites. The properties and interaction of sever- _as follows: 
al mineral commodities have been under 

Company Area Remarks 

Billiton Metals and Ores Inc _ — Western Piedmont __-__~— Conducted tin exploration program. 
Cominco American Incorpo- Union County ________ Dewatered and sampled Howie Mine. 

bate” Mining Management _ _ Person County ________— Applied for gold mining permit. 
Gold Fields Mining Corp_ — — — — Gold Hill district, Randolph Core drilling and sampled Sawyer Mine. 

Petromet Resources Ltd _ _ _ — — Franklin County_ ~ oe Drilled and trenched Portis Mine. 
Tenneco Minerals Co_ ___ —_— Montgomery County _——— Drilled and geophysical work at Russel Mine. 
Pegaseult Minerals and Metals Cleveland County ______ Drilled Kings Mountain Mine. 

Legislation and Government’ Pro- _beneficiation of several minerals and ores. 
grams.—lIn its 1984 session, the North Caro- Among these were barite, feldspar, glass 

lina General Assembly passed an act regu- sand, kaolin, marble, olivine, phosphate, 

lating the practice of geology. The Geologist quartz, spodumene, talc, and zinc. | 
Licensing Act requires individuals who pub- The U.S. Bureau of Mines conducted sev- 
licly practice geology to meet minimum eral programs relating to North Carolina’s 
educational qualifications and pass a li- mineral production. During the year, all. 
censing examination. mineral producers in the State were can- 

The General Assembly also authorized assed to develop baseline data on mineral 
$16,000 for abandoned mine land reclama- production and value. This was part of a 

tion for Avery, Mitchell, and Yancey Coun- nationwide program to track domestic min- 
ties. The counties were required to provide eral production and determine demand, 
matching funds. mineral trends, and possible areas of short- 

The North Carolina Geological Survey age before the shortages occur. 
(NCGS), a section of the Division of Land Bureau research personnel, in conjunc- 
Resources, consists of several programs: tion with Atlas Powder Co., conducted a 
(1) Geological Survey, (2) Geodetic Survey, number of production blasts at the Central 
(3) Land Quality, (4) Earth Resource Plan- Rock Granite Quarry at Greensboro to de- 
ning, and (5) Land Resources Information termine relationships between blast initia- 
Series. tion and efficient fragmentation. 

The Geological Survey Section is con- Dewatering tests were conducted on clay 
cerned with the investigation, evaluation, wastes generated by a North Carolina mica 
conservation, and development of North producer. Based on the Bureau of Mines test 
Carolina’s land and mineral resources. Dur- results, the company installed a dewatering 
ing 1984, work continued on the production unit to mitigate the waste problem. 
of a new State geologic map, scale 1:500,000, A report released in July by the General 

projected for publication in the fall of 1985. Accounting Office noted that although the 
The NCGS continued its cooperative 7.5- Federal Government had some regulatory 
minute topographic map program with the control, it could not deny development of 
U.S. Geological Survey, and the State will private mineral rights in Federal wilder- 
have complete coverage by the end of 1986. ness areas. In North Carolina, most of the 

The North Carolina Mineral Laboratory wilderness areas are in the western part of 
in Asheville, part of the University of North the State in the Nantahala, Pisgah, and 
Carolina system, ranks among the top min- Uwharrie National Forests. Private miner- 
erals beneficiation research organizations al rights in North Carolina’s wilderness 
in the world. During 1984, the laboratory areas are summarized as follows:® 
conducted research into the evaluation and
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Approximate . 

. Approximate acreage 
Wilderness area of private 

acreage mineral 
rights 

Shining Rock _______ 5,100 4,200 - 
Middle Prong _______ 7,900 4,000 | 
Lineville Gorge ___=.___ 10,975 300 
Southern Nantahala _ _ _ 10,900 700 
Birkhead Mountains _ _ _ 4,790 700 

| The U.S. Forest Service controls the sur- could not be adequately reclaimed. 
face rights in the wilderness areas and can During the year, the U.S. Congress passed 

| control access to an area, requiring explora- the North Carolina Wilderness Bill, which 
tion equipment to be moved to the property expanded wilderness holdings in the State. 
by helicopter if it is believed access roads | 

| REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS Clays.—For the second consecutive year, 
Loy. _ | the value of clay production increased over 

North Carolina s mineral industry report- that reported for the previous year and was 
ed record high sales as the demand for the within $1.2 million of the record high $9.1 __ 
State’s mineral commodities, the raw mate- million established in 1978. The strong 

- . . ? e : ° e rials for many of the Nation’s manufactu- showing by the State’s construction indus- 
ring industries, continued to grow for the try was the principal reason for the increase 
second consecutive year. Industrial mineral jn the sales of clay products. | 

production increased $52.9 million in value In 1984, the North Carolina clay industry 
_ over that reported in 1983. consisted of 19 companies operating 53 pits 

Cement.—The State’s only cement plant, jin 25 of the State’s 100 counties. All but two 
located at Castle Hayne and owned by Ideal of the mines produced common clay used in 
Basic Industries Inc., closed late in 1982. the manufacture of brick and other struc- 
High energy costs and a decrease in con- tural clay products. Two companies, Kings 
struction activity were cited as reasons for Mountain Mica Co. in Kings Mountain and 
the 1982 closing. Early in 1984, Moore Harris Mining Co. in the Spruce Pine area, 
McCormack Cement Inc. purchased the Cas- recovered kaolin during mica beneficiation. 
tle Hayne facility, a cement terminal at Kaolin sales, in descending order of quanti- 
Statesville, and a cement bulk transfer ty, were to the insulator, ceramic, and 
facility in Wilmington. specialty brick industries. 

Table 4.—North Carolina: Common clay and shale sold or used by producers, by county 
See 

1983 1984 

County Number Quantity Number Quantity 
of mines (short tons) Value of mines (short tons) Value Eins Short tons) 

Alamance _________________ 2  —- 70,122 $184,842 2 72,487 $199,339 
Buncombe ________________ __ _ __ 4 56,000 150,000 
Cabarrus and Durham_______ __ 3 297,926 1,196,629 5 331,916 1,533,705 
Chatham. ________________ 3 270,500  —-1,385,960 3 317,094 1,155,847 
Iredell and Rockingham. _______ 3 230,908 416,664 9 228,849 417,100 
Lee and Stanly ~ oe 6 532,030 1,345,005 6 504,704 1,302,837 
Montgomery,’ Hanover, Guilford, 

Davidson ~______________ 6 144,065 297,919 5 165,628 389,120 
Rowan __________ 4 156,297 953,416 4 221,299 1,380,718 
Sampson_______________ 1 W W 1 14,000 16,800 
Stokes _-_______ 1 35,538 98,796 1 35,538 98,796 
Union. 1 157,467 330,681 1 181,184 815,328 
Undistributed? _____________ 5 173,094 471,047 6 151,935 451,503 

Total _-_--_-__________ 35 2,067,947 6,680,959 47 2,280,634 ~—- 7,911,098 
mS pspkXkckEmEe' 

W Withheld to avoid disclosing company proprietary data; included with ‘“‘Undistributed.” 
1Montgomery data for 1983 only. 
Includes Halifax, Harnett, Henderson, Moore, and Wake Counties and data indicated by symbol W.
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| Brick sales increased for the second con- ducers faced strong competition from plas- 

secutive year and for the first half of the tic bottles. Feldspar producers also faced 

year were 26% above those of 1983 and 60% competition in the N ortheast from nephe- 

above the 1982 sales level. line syenite, a feldspar substitute produced 

During 1984, Pine Hall Brick & Pipe Co. in Canada. 

of Winston-Salem purchased the stock of Alaskite, an ore that contains approxi- 

Redford Brick Co. and Redford Brick Sales mately 65% feldspar, is mined in the Spruce 

Co. of Richmond, VA. Redford Brick, which Pine area by three companies. All three 

was founded in 1871, is the oldest contin- companies used a three-phase flotation 

uously operating brick company in the process to separate mica, iron minerals, and 

United States. The company’s market area silica from the feldspar concentrate. One 

is the Richmond and Tidewater areas of company upgraded the silica into a high- 

Virginia. purity industrial silica product. Feldspar 

Triangle Brick Co. of Durham completed concentrates were dried and shipped in bag 

a major reconstruction of the plant’s un- or bulk to glass producers throughout the 

loading and packaging system. _ United States and in several foreign coun- 

Duramic Products Inc. announced plans tries. A pottery-grade product was produced 

for a 4,000-square-foot expansion to its by removing iron minerals using magnetic 

existing facility. The addition will house separation followed by dry grinding. 7 

computer-operated equipment for three-axis A mica producer and two lithium produc- 

contouring and for machining of ceramics ers in the Kings Mountain-Cherryville area — 

to any configuration or geometric shape.° recovered feldspar concentrates during mi- © 

Feldspar.—The State again led the Na- ca and/or lithium beneficiation. Kings 

tion in the production of feldspar, an alumi- Mountain Mica recovered feldspar concen- . 

num silicate of varying chemical composi- trates during mica flotation and from : 

=. tion used in the manufacture of ceramics feldspar-silica tailings purchased from . 

and glass. North Carolina produced 72% of Foote Mineral Co. Foote Mineral recovered | 

the Nation’s total; output increased 1,634 the concentrate during lithium (spodumene) | 

short tons over the level produced in 1988 beneficiation. Lithium Corp. of America 

but was 13,400 tons below the record high Inc. (Lithcoa) recovered a feldspar-silica 

production of 1979. concentrate during lithium beneficiation, a 

Although an increase in construction ac- and the concentrate was trucked to Pacolet, 

tivity and automobile sales increased the SC, for grinding. | 

demand for flat glass, container glass pro- : 

Table 5.—North Carolina: Feldspar industry in 1984 
ce 

Company Location Ore type Comments 

Primary producers: 
The Feldspar Corp ___—__-~-- Spruce Pine ________-~~- Alaskite_ _~_____~_ Byproduct mica and 

construction-grade 
sand. 

Indusmin Inc __ ~~ ___---~~- _~__-do _____~-_---- ___-do___ Do. 

International Minerals & ___-do ~~ ~~---_-~+-- ___-do______ Byproduct mica and 

Chemical Corp. industrial-grade 
sand. 

Secondary producers: 
Foote Mineral Co___—--~-~- Kings Mountain ___ ~~ ~_~- Spodumene-rich Feldspar-silica con- 

pegmatite. centrate from flota- 
tion cells. 

Kings Mountain Mica Co. Inc _ ~__-do ____-------- Mica-rich pegmatite Byproduct with mica, 
clay, and silica re- 

Lithium Corp. of America Inc _ Cherryville ______---~-~- Spodumene-rich Feldspar-silica con- 
pegmatite. centrate from flota- 

tion cells. 
ne 

Gem Stones.—The State ranked first in were open to the hobbyist and provided the 

the Eastern United States in the number of opportunity to collect a variety of precious 

mines and businesses producing or selling and semiprecious stones at a minimal cost. 

gem stones and mineral specimens. Several In July, Franklin, in the southwestern 

score small mining operations in the west- part of the State, held its 19th annual 

ern and southwestern parts of the State Gemboree. Sponsored by the Franklin Area



449 MINERALS YEARBOOK, 1984 — : | | 

| _ Chamber of Commerce and the Gem and mines in Canada. | oe | 
Mineral Society of Franklin, the Gemboree Texasgulf produced a byproduct gypsum 

| has contributed to Franklin’s image as the during phosphoric acid manufacture at the 

“Gem Capital of the World.” Cowee Valley, fertilizer complex at Lee Creek. Although a 
the principal gem-bearing area in the State, limited tonnage was used by local farmers 
is a few miles from Franklin. as a soil conditioner, a tremendous tonnage 

Principal gem stones and gem stone areas _ has accumulated since the operation began. 
in the western part of North Carolina areas With the current disposal system, dozers 
follows: _ and backhoes load gypsum onto a conveyor 

: system that moves it to two 85-foot-diameter 
ee Csélasy-blendiing’ tanks. The mixture is then 

| County Near est Principal gem stones Piped to the mine and used as backfill.® | 
— Lithium.—North Carolina continued to 
Alexander_ _ Hiddenite — _ Emeralds and lead the world in the output of lithium 

, Macon... Franklin... Rutnes cavphires, minerals; the lithium industry is in the 
| | garnets. Kings Mountain-Cherryville area in the 

Mitchell--_ Spruce Pine _ Emeralds an aqua- —_ southwestern part of the State. Foote Min- 
—_—— ————-__ eral at Kings Mountain and Lithcoa at 

: , | Cherryville both mined a _ spodumene- 
A large mineral collection was donated to bearing pegmatite by open pit methods. 

_ Gardner-Webb College in Boiling Springs. Lithcoa also produces lithium metal. A 
The collection contains specimens from portion of Foote Mineral’s lithium carbon- 
many yori cations, as wer as sever- ate output is shipped to company plants in 
al rare minera S Irom ; oO aroiina, — un rig t, , Frazer, ,an ew John- 

| Graphite (Synthetic)—Two companies,  sonville, TN, for lithium chemical manufac- 

| and Morganite Inc. at Dunn, manufictured ‘ue: Litheoa’s production was sold on the : ’ open market. Major markets were the alu- 
a variety of products from synthetic graph- minum, glass, and grease industries. 
ite. During the year, Great Lakes was sold Mica.—In 1984, North Carolina mica pro- 
to Horsehead Industries Inc. of New York, a ducers accounted for 58% of the value and 
700-employee firm that produces anodes, 49% of the tonnage produced in the Nation. 

electrodes, crucibles, and gr aphite vessels. d Production increased 10,000 short tons but 
» ean OO OI RY et beidtnry ip Value fell $500,000 below that of 1983. 
rushes. ¢ company, a subsidiary 0 The industry produced both wet and dry 
ondon-based Morgan crucibe se . PLC, ground mica; the former was used primarily 

that of 1 jee approximate y b %o f "850 in paint manufacture while the latter found 
| aL ° ; » and sales were about $ application in wallboard joint cement and 

mi’ion. ; in oil well drilling mud. Several companies Gypsum.—National Gypsum Co. operated ; 
: processed mica purchased from other a wallboard manufacturing plant in Wil- dt fj fabricated mi 

mington. Crude gypsum, the basic raw ma- *OUTCeS, and two lirms fabrica mica | . ae shapes from imported mica. terial, was obtained by ship from company 

Table 6.—North Carolina: Mica industry in 1984 
$e 

Company Location Grinding Comments 
eee CESS 

Producers (mica): 
Deneen MicaCo _________ Spruce Pine __________ Dry____~§~______ Primary mica. 
The Feldspar Corp ________ Kings Mountain _______ XX Byproduct mica; 

sum . 
Foote Mineral Co.________ ~---do _________ XX Byproduct mica: 

said tos Asheville 

Harris Mining Co ________ Spruce Pine __________ Dry___________ Primary mica. 
J.M. Huber Corp. ___§_____ ~_--do _. ~~~ Wet __________ Processes mica 

schist and scrap 
from mica fabrica- 
tors. 

Indusmin Inc ___________ ~_-do ___~__ XX Byproduct mica: 
sold to Harris 

International Minerals & _~__-do ________ XX Do. 
Chemical Corp. 

See footnote at end of table.
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Table 6.—North Carolina: Mica industry in 1984 —Continued 7 

” . : . G . di - 

Company Location proc eae Comments 

Producers (mica) —Continued | | a | 

Kings Mountain Mica Co _ _ _ — Kings Mountain ____ ~~~ Dry and wet ___ ~~ Primary mica. 

Lithium Corp. of America Inc _ Cherryville __-____--~- XX Byproduct mica; 
sold to various 
firms. . 

Producers (sericite): 
Piedmont Minerals Co_ _ _ _ __ Hillsboro______.__——-_ XX Sold to brick 

and ceramics 
. industries. 

Processors of purchased mica: 
Asheville Mica Co ________ Asheville ~______--—- Dry______-_- _- 
Franklin Mineral Co____— —— Franklin __________~—- Wet __________ Mica received 

from Georgia. 
United States Gypsum Co_ _ _ — Spruce Pine and Kings Dry_-_~-.----_~- 

Mountain. 
Fabricators: 

Spruce Pine Mica Co___ ~~ _~— Spruce Pine _________~- XX Mica obtained from 
foreign sources. 

Tar Heel Mica Co_______~~- Plumtree__________-- XX Do. 
a 

| XX Not applicable. 7 . 

Kings Mountain Mica completed a At yearend, J. M. Huber Corp. had ap- 
$250,000, 100-short-ton-per-day spiral sepa- plied for mining permits for a new mine in 

ration mica plant; Harris Mining completed the Kings Mountain area. Industry sources 

construction of a mica schist flotation plant; have noted that when the Huber mining- 
and Asheville Mica Co. completed a new processing complex is completed it will lead 

~ mica warehouse facility. the world in new beneficiation technology. 

| Table 7.—North Carolina: Ground mica sold or used by producers, by use 

| 1988 — 1984 | 

Use tit tit 
| Gost tone) Value (hort tone) Value 

Paint __-_____________________----_- 6,608 $2,238,100 Ww OW 
Joint cement__________.______--___-- 38,523 6,344,452 43,635 $7,298,227 
Other!_____------------~--~~-------___ 21,549 4,648,648 33,080 7,639,487 

Total.______________________----- 66,675 13,226,195 76,715 14,937,664 . 

W Withheld to avoid disclosing company proprietary data; included with “Other.” . 
Includes insulation, plastics, textile coatings, wallpaper, welding rods, well drilling, other miscellaneous uses, and use 

indicated by symbol W. . 

Olivine.—North Carolina and Washing- to the manufacturer of magnesium pellets. 
ton were the only States with an extractive National Olivine Co. production was used 
olivine industry. During 1984, output and by a variety of customers; approximately 
value reported by the State’s three produc- 60% of the company’s output was sold to the 
ers increased 56% and 43%, respectively, steel industry. End products included 
over those of 1983. The State’s olivine indus- foundry sand, sandblasting aggregate, in 
try consisted of three companies operating steel rolling mill soaking pits, refractory a 
four plants and six mines. backing for tundish linings, and lump oli- 

Approximately 90% of International Min- vine for blast furnace use. 
erals & Chemical Corp.’s (IMC) output, A small tonnage was exported to South 
which was sold under the trade name Oli- America for steel soaking pit applications. 
flux, was used in blast furnace application. National Olivine declared bankruptcy in 
The company also produced foundry sand. December. 
Spruce Pine Olivine Co.’s material was sold Phosphate Rock.—North Carolina rank- 
as lump aggregate for slag conditioning and ed second following Florida in phosphate
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rock production. In 1984, Texasgulf operat- will be calcined on-site and shipped by 
ed a mining, beneficiation, and phosphoric _ barge to the Morehead City Port for foreign 
acid complex at Lee Creek in Beaufort export. | 

| | County. Dredges and draglines stripped the Pyrophyllite—In 1984, North Carolina 
overburden and draglines mined the ore, and California were the only States with 
which was slurried to a beneficiation plant pyrophyllite production. Pyrophyllite, a hy- 

, where flotation was used to produce a phos-  drous aluminum silicate, is used as an 

phate rock concentrate for the production of extender and/or filler in a variety of prod- 
phosphoric acid. The complex houses the ucts and in the production of refractory 
world’s largest sulfuric acid plant. shapes. | 

In July, the company announced plans to Standard Minerals Co. Inc. and Glendon 
expand annual output by 250,000 short tons Pyrophyllite Inc., both with surface mines 
of phosphoric acid. The expansion, to be and processing facilities in Moore County, 

| accomplished by increasing the efficiency of produced a product used as an insecticide 
existing facilities and adding some new _ filler and carrier, wallboard and latex foam 
equipment, will raise the capacity of the filler, and refractory material. 

| complex to 1.27 million tons per year. A Piedmont Minerals Co., Orange County, 
completion date in 1986 was announced. In produced an andalusite pyrophyllite con- 

. addition to phosphate rock and phosphoric centrate by surface mining and heavy me-__ 
acid, the Lee Creek complex produced su- dia beneficiation. Piedmont was _ experi- 
perphosphoric acid, ammonium phosphate, menting with the addition of a second-stage 
and granular triple superphosphate. _ heavy media separation step to upgrade the 

Texasgulf also operated a calcium phos- plant’s output. Concentrate from the Or- 
phate animal feed supplement manufactur- ange County operation was trucked to 
ing facility at Kingston. Oe Greensboro for refractory manufacture. 

In support of the Lee Creek expansion, Sericite and quartzite are recovered during 
the company leased an additional 3 acres the mining operation and marketed as a 
from the North Carolina State Ports Au- brick clay additive and for aggregate. 
thority at the Morehead City Port facility. Sand and Gravel.—Construction.—Con- _ 
The company. planned to construct bulk struction sand and gravel production is 
unloading facilities for rail cars and barges. surveyed by the U.S. Bureau of Mines for 

At yearend, Texasgulf had requested a $9 even-numbered years only; therefore, this 
million tax-free bond issue, and the indus- chapter contains only estimates for 1983. 
trial bond sale had been approved at county Data for odd-numbered years are based on 
level. . annual company estimates made before 

North Carolina Phosphate, owned by Ag- yearend. 
rico Chemical Co., continued work on the About 50% of the State’s construction 
State’s second phosphate mine adjacent to sand and gravel production came from 4 
the Texasgulf operation. The 3.7-million- areas in 10 counties. These included, in 
short-ton-per-year Canvass Creek Mine is descending order of tonnage: (1) Cumber- 
scheduled for production in 1987, 2 years land and Harnett Counties; (2) Anson, 
behind the initial schedule. Bucket wheel Montgomery, and Richmond Counties; (3) 

excavators and draglines will be used to Buncombe, McDowell, and Yancey Coun- 
strip and mine the phosphate rock, which _ ties; and (4) Cabarrus County.
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Table 8.—North Carolina: Construction sand and gravel sold or used in 1984, | 
by major use category | . 

Quantity 
Use (thousand Value Value 

short (thousands) _—per ton 

Concrete aggregate _-___________________-------~-------- 1,941 $6,235 $3.21 

Plaster and gunite sands ___________~---__---------------- - 326 584 1.79 

Concrete products ____________-__------_~-------------- ~ 185 - 669 3.61 

Asphaltic concrete ____________--_-----~-~---------------- 1,069 3,668 3.43 - 

Road base and coverings ____._______~___----------~-------- 851 2,297 2.70 

Fill. eee +--+ Ww W 1.31 
Snow and ice control______~§_§_________-_-~----~---~--~-------- w =. WwW 2.27 

Other! ______-~-------------------~----------------___1,989__ 4707248 

Total? or average______________________-------------- 6,312 _ 18,159 2.88 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 

1Includes other unspecified uses and uses indicated by symbol W. 

2Data do not add to totals shown because of independent rounding. | . oS 

Industrial.—Industrial sand and gravel Co. The Clinton facility was one of four sold 

was produced by seven companies operating by Kerr; primary output at the plant was 

seven mines in five counties. Approximately beverage bottles. — a | | 

90% of the output reported was from the —_— Libby Owens Ford Co. announced plans to 

Anson-Richmond Counties contiguous area_ sell the glass coating, heat treating, and 

in south-central North Carolina. Mines in insulating glass fabricating plant. at Clin- 

Cleveland, Harnett, and Mitchell Counties ton. This facility was one of six plants that 

supplied the remainder. _ | the company planned to sell to concentrate 

- Production and value data were reported on the clear, tinted, and coated float glass _ 

by six companies operating six mines. Out- products for the construction and associated 

put increased 92,000 short tons and value. markets. | 

was up almost $1.2 million above the 1983 Stone.—Stone production is surveyed by 

level. Over 50% of the production was used the U.S. Bureau of Mines for odd-numbered 

in the manufacture of flat and container years only; therefore, this chapter contains 

glass. Other specified uses, in descending only estimates for 1984. Data for even- 

tonnages, were for the manufacture of fer- numbered years are based on annual com- 

— rosilicon, filtration uses, sandblasting medi- pany estimates made before yearend. 

um, and for traction sand. Crushed.—The estimate of North Carolli- 

Unimin Corp. began construction of a $6 na’s crushed stone production for 1984 to- 

million silica flour facility at Marston. Sev- taled 38.1 million short tons, an increase of 

eral grades of ground silica will be produced 4.4 million tons over that reported in 1983. 

for the chemical, fillers, and fiberglass in- The industry was represented by 36 compa- : 

dustries. The plant, designed for future nies with operations in 50 of the State’s 100 

expansion, is scheduled for completion in counties. : | 

the first quarter of 1985. | Martin Marietta Corp.’s proposal to de- | 

IMC continued construction to expand its velop quarries in Cabarrus and Gaston 

high-purity quartz facility at the feldspar Counties met with strong opposition from 

beneficiation complex near Spruce Pine. local residents. At yearend, the Cabarrus 

When completed, the expansion will allow County Planning Board postponed a deci- 

IMC to triple production. Primary markets sion on granting the Midland Community 

will be the semiconductor, refractory, and Association another hearing on its petition . 

fiber-optics industry. to outlaw the “extraction of earth products” 
One of the State’s oldest industrial sand in most of the county. 

and gravel producers, the Southern Prod- In September, the Gaston County Com- 

ucts and Silica Co., is also one of the most mission passed a resolution requesting the 

diversified. The Hoffman-based operation North Carolina Department of Natural Re- 

marketed quartzite ranging from sand to sources and Community Development to 

pebble size for use in chemical plants as deny a Martin Marietta mining permit. In 

inert filters, tower packing converters, and June, the company’s Raleigh-Durham quar- 

other applications. ry was presented (1) the top Showplace 

The Kerr Glass Manufacturing Corp. Award in the National Crushed Stone Asso- 

plant at Clinton was sold to National Can  ciation’s “About Face” contest for 1983;
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(2) the Governor’s Award for Conservation berta, Canada. In 1984, Texasgulf received 

| in the mineral resources category, sponsor- 50 railroad tank cars of sulfur each day; the 
ed by the North Carolina Wildlife Federa- sulfur is used in the manufacture of sulfuric 
tion; (8) the 1988 honor award for erosion acid. | 7 | 
control planning from the North Carolina During the year, Texasgulf agreed to — 

| Chapter of the American Society of Land- close one of five sulfuric acid production 
scape Architects; and (4) the 1983 Grand plants because of potential problems with 
Award for environmental improvement air pollution. Under an agreement between 
from the Association of Landscape Contrac- the company and State Environmental 
tors. oe co _.° Management officials, Texasgulf will close 

Martin Marietta’s quarry at Reidsville the plant when a new facility with up-to- 
celebrated 25 years in.July without a lost- date pollution controls is built, or by Decem- 
time accident. The company presented em- ber 1987, whichever comes first. A new 
ployees with savings bonds. - - OS plant is scheduled to be completed in Au- 

Wake Stone Corp. completed the con- gust 1986. Although the current acid plant 
struction of a berm along property lines meets existing air pollution standards, com- 

fronting I-40 to shield the 222-acre quarry puter predictions of “worst-case” conditions 
site. Oe , ~:..<s .s* * Indicate the potential for the plant to ex- 

- Hendrix Industries began production at ceed acceptable standards.’° 
its Lake Norman quarry‘and crushing plant § Tale.—Warner Corp. operated the State’s 
north of Charlotte early in the year. The $6 Only underground mine in Murphy. The 

| million facility will provide stone for resi- Cherokee County operation produced talc 
dential and commercial construction, road from deposits associated with the Murphy 
building, and stabilization for the central Marble. Crude talc was milled into a cos- 
North Carolina market. °° - metic powder and sawed into talc pencils for 

In December, the Dickerson quarry in the metals industry. Tale imports continued 
Richmond County was permanently closed. to have a serious negative impact on domes- 

The quarry and associated equipment, own- _ tc tale demand and sales. — St 
. ed by the Dickerson Group Inc., are sched- : | | | 

uled to be sold in 1985. | METALS a 
Dimension.—The dimension stone indus- Aluminum and steel are the principal 

try in North Carolina produced granite, primary metals produced in North Caroli- 
sandstone, and argillite from surface quar- na and 1984 was a disappointing year for 
ries in the western part of the State. Gran- the former though a rewarding year for the _ 
ite output was centered in the northwestern _|atter. Other metal producers experienced a 
part of the State where North Carolina mixed demand for their products. Imports 
Granite Corp. operates the world’s largest proved to be the major problem faced by 

granite quarry near Mount Airy. The com- this segment of the minerals industry. _ 
pany produces a myriad of stone products Aluminum.—Aluminum Co. of America 
ranging from veneer and curbing to mauso- (Alcoa) operates a 115,000-metric-ton-per- 
leums and chicken grit. Dimension sand- year smelter at Badin. Production at the 
stone operations in the west-central part of Badin facility, operating at 100% capacity 

the State produced stone slabs for building for the first 9 months of the year, was cut by 

facing and patio applications. Jacobs Creek 28750 tons in September as the company 

Stone Co. in Davidson County produced removed one-half of a potline from produc- 
dimension argillite for both construction tion.” 

and monument uses. At yearend, Alcoa wrote off $5 million in 
Several small businesses in Cherokee, construction costs for a third potline at the 

Macon, and Swain Counties shipped field- Badin smelter that will not be completed.” 
stone to Florida markets. The stone, used Cobalt.—Cobalt metal imported from 
for patio, wall, and fireplace construction, is Zaire was processed into extra-fine cobalt 
shipped by truck in 24-ton loads.® powder at a plant in Laurinburg in the 

Sulfur.—Texasgulf signed an agreement southern part of the State. The plant, own- 
with a Canadian petroleum company tobuy ed by Carolmet Inc., a subsidiary of Métal- 
approximately 200,000 metric tons of sulfur lurgie Hoboken-Overpelt SA of Belgium, 
annually. The sulfur will be shipped to purchased plant feed from La Générale des 
Texasgulf's Lee Creek fertilizer complex Carriéres et des Mines (GECAMINES), also 
from the petroleum company’s gas process- of Belgium. Powder produced by the plant, 
ing facility at Ram River and Windfall, Al- _ the only extra-fine powder production facili-
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ty in the United States, was used to manu-_ mill in Charlotte with two electric furnaces 

facture tungsten carbide. In 1984, Carolmet and two 2-stand continuous casters. In mid- 

began production of cobalt nitrate and co- year, the Charlotte facility was operating on 

balt chloride. Annual capacity is 330,000 a 15-turn schedule.** | 

pounds for each product. a Titanium and Superalloys.—Teledyne 

- Copper and Copper Alloys.—Scrap cop- Allvac operated a superalloy plant at Mon- 

per was converted to powder form by SCM roe. In March, an 11-million-pound-capac- 

- Co., Glidden Metals Div., at a facility in ity, $1 million peeler was installed. During 

Durham. The copper powder is used by the the year, an increase in production of com- 

bearing and friction products industries. mercial jet engines and a steady demand for 

In June, ground was broken for a $40 military jet engines and related spare parts 

million narrow strip plant in Shelby. The increased company orders by approximately 
Chase Brass & Copper Co. facility is design- 20%." 7 | 
ed to produce 50 million pounds of strip §_The Teledyne facility produced both tita- 

upon completion in 1985. The plant is de- nium and nickel superalloys. The aerospace 
signed to use smaller equipment than tradi: and chemical process industries are the 

tional brass mills and will be constructed at principal markets for the titanium alloys, 
a significant cost savings over. a full-size while the nickel-based alloys find applica- 
mill. | tion in parts manufacture for gas turbine 

Gold.—Although there was no gold pro- and jet engines, chemical processing plants, 
duction during the year, several companies and components for sour gas deep-drilling 
continued active exploration programs in [!!8s. 
the western part of the State. Texasgulf —————— ___. : 
Minerals and Metals Corp. renewed drilling apt Mineral Officer, Bureau of Mines, Tuscaloosa, | 

activity in the Kings Mountain area. The a, Geologist North Carolina Geological Survey Section, 
AB). 1t in- eigh, NC. , 

company leased a 450-acre tract that in- ‘4 Winton Salem Journal. Mining Mess. July 29, 1984. 
cludes the old Kings Mountain gold mine. 4Laurinburg Exchange. Materials Research at NCSU 

Gold Fields Mining Corp. of Lakewood, Provides Basis for Innovation. Aug. 8, 1984. 

CO, investigated property in the Gold Hill wiiderness May Fee at Chances Called Slim, Aug 
area in Rowan County: The company’s 26,1984. . 

- Southe astern Div. was based in Charlotte. Fe » 198! p . Industries. Duramic Expands NC Facilities. 

Geologists from several other major min- 3 "Raleigh News & Observer. Prosperity Follows Carbon 
. ° . . UL: m 0 . t. Z, . 

ing companies. were active in the Cabarrus- "tLe Cresk News. Results Take Many Years of Testing. 
Rowan Counties area, which once contained Jan-Feb. 1985, p. 4. 
several dozen mines. ®Asheville Citizen. This Rocky Business Is Solid. Mar. 

vans . , 20, 1984. | 
Lithium.—Lithcoa, using molten salt 10] ee Creek News. Where’s the Sulfur? Sept. 1984, p.2. 

electrolysis, produced lithium metal ingots, To American Metal Market, ALOOA Cutting Output at 

rod, wire, shot, and dispersions. The plant is maT COA Not B on ‘ad Despite 4th Quarter 

located at Cherryville in the southwestern Less. Jan. 23, 1985. Slack Restricts Output. Feb. 27, 1984 
: . : : : ———. Summer lac Stric utput. Feb. ’ : 

part of the State. _ 14____ Falling Inventories, Surge in Jet Engines 
Steel.—Florida Steel Co. operated amini- Sparking Market for Superalloys. Aug. 9, 1984.
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, Table 9.—Principal producers 

Commodity and company Address Type of activity County 

Aluminum, smelter: . 
Aluminum Co. of America _ _ — 1501 Alcoa Bldg. Plant _~___=___ Stanly. 

Pittsburgh, PA 15219 FB oo 
Clays: 

Pine Hall Brick & Pipe Co ___ Box 11044 - -'Open pit mines and Rockingham and 
Winston-Salem, NC 27105 plant. Stokes. 

Sanford Brick Corp _______ Drawer 458 _~__-do_____.__° Leeand . 
Sanford, NC 27330 Stanly. 

Solite Corp. ____________ Box 27211 _~__-do_____.__ Rockingham and 
Richmond, VA 23261 Stanly. 

Feldspar: ; 
_ The Feldspar Corp. _____ __ Box 99 Open pitminesand = Mitchell. 

, Spruce Pine, NC 28777 plants. 
Indusmin Inc __________~_ Box 309 / — ----do_______ Do. 

. _ Spruce Pine, NC 28777 _ 
International Minerals & 23157 Sanders Rd. - ___.do________ . Do. 
Chemical Corp. Northbrook, IL 60062 7 oo 

Gypsum: . 
National Gypsum Co ______ Box 1379 . Plant ~~~ ___ New Hanover. 

Wilmington, NC 28402 _ a . 
Lithium: ” 

Foote Mineral Co.?_____ ___ Box 792 + Qpen pit mine and Cleveland. . 
Kings Mountain, NC 28086 _ ‘plant. 

Lithium Corp. of America Inc.” 449 North Cox Rd. - ~~ do ie Gaston. 
_ Gastonia, NC 28052 a 

Mica: . | . . 
Deneen MicaCo _________ Box 28 ~ Open pit mines_ _ _ _ Yancey. 

Micaville, NC 28755 . oo oe, oo 
Harris:Mining Co.3________ Box 628 _~_--do___ Avery. ° 

Spruce Pine, NC 28777 : ue . 
Kings Mountain Mica Co. Inc.” Box 709° . __Jdoi i -___ . Cleveland. 

Kings Mountain, NC 28086. ~ * 
Olivine: : oO 

International Minerals & Box 672 © _~__.do___._.__  ..Jackson and. 
Chemical Corp. Spruce Pine, NC 28777 Oo a Yancey. . 

Perlite (expanded): . So 
Carolina Perlite Co. Inc ___ _ _ Box 741 ‘Plant ________= Rowan. 

Hillside, NJ 07205 7 
Phosphate rock: . ; 

Texasgulf Inc.* ___§_§_§______ Box 48 Open pit mine and Beaufort. - 
Aurora, NC 27806 plant. oo, ; wo 

Pyrophyllite: - 
Glendon Pyrophyllite Inc_ _ _ _ Box 306 Open pit minesand ~ Alamance and 

Carthage, NC 28327 plant. Moore. 
Piedmont Minerals Co.5_ _ _ _ _ Box 566 . Open pit mine and Orange. . 

Hillsborough, NC 27278 _ .plant. oo ee 
Standard Minerals Co. Inc _ __ Box 278 ___-do._..____ | Moore. © 

Robbins, NC 27325 oO 
Sand and gravel (construction): - , _ 

Ashland Oil Co; APAC- Box 399 Open pit minesand .__—«—~Varrious.. 
Carolina Inc. Kingston, NC 28501 plants. —~ 

Becker Sand & Gravel Co_ _ _ _ Box 848 Pits __._______ |. Cumberland and 
Cheraw, SC 29520 Harnett. ; 

B. V. Hedrick Gravel and Sand Box 425 ___-do_ Anson, Buncombe, 
Co.} Swannanoa, NC 28778 , ~ McDowell. © 

Stone: . . 
Martin Marietta Corp______ Box 30013 ~__-do__ i i ‘Various. 

Raleigh, NC 27622 
Nello L. Teer Co _________ Box 1131 © LU dow Do. 

Durham, NC 27702 
Vulcan Materials Co., Mideast Box 4195 dow Do. : 
Div. Winston-Salem, NC 27105 

Tale: 
Warner Corp ___________ Box 459 Underground mine _ Cherokee. 

Murphy, NC 28906 
Vermiculite (exfoliated): 

W. R. Grace & Co.__ 62 Whittemore Ave. Plant _________ Guilford. 
Cambridge, MA 02140 

1AJso mica. 
2 Also feldspar. 
Also clays. 
4Also byproduct gypsum. 
5 Also sericite.



~The Mi ] Indust f 

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

By James H. Aase’ and David W. Brekke? | 

The value of nonfuel mineral production cluded lime, salt, clays, and peat, all regis- 
in North Dakota during 1984 was $21.8 tering gains in either quantity or value over 
million, a 14% decrease from the record 1983 figures. 

high set in 1983, but 14% above the 10-year North Dakota, in 1984, was 48th among 

average. The decrease was attributed prin- all the States for nonfuel mineral produc- 
cipally to a lower unit price for construction tion value, accounting for less than 1% of 
sand and gravel. Construction sand and the U‘S. total. Nationally, the quantity of 

_ gravel was the State’s leading nonfuel min- salt produced in the State during 1984 was 
eral commodity in value, constituting 52% ranked 12th among 16 producing States; 
of the total output value in 1984. Other peat, 22d of 22; lime, 30th of 38; construction 

nonfuel mineral commodities produced, in sand and gravel, 37th of 50; and clays, 41st | 
descending order of production value, in-_ of 44. 

: | Table 1.—Nonfuel mineral production in North Dakota? 

| 1983 1984 
Mineral — 

| ~ Quantity (,oaands) Quantity (thousands) 

Gem stones______§_§__~__ NA $2 NA $2 
Lime___________________ _ _-_-_ thousand short tons__ 57 6,798 60 5,912 
Sand and gravel (construction) ___.__.____________do____ £3,800 €15,000 6,426 11,351 
Combined value of clays, peat, andsalt __-_______________ XX 3,570 XX 4,529 

Total. ________________ ee XX 25,370 XX 21,794 

“Estimated. NA Not available. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in North Dakota, by county’ - 

(Thousands) 

a 
Minerals produced in 1983 

County 1982 1988 in order of value 

Barnes _____§_______~___~-___---~- $78 (?) . 
Bottineau__—_§ _§ -§ -§ -§ -§ -$ 5 WwW WwW Peat. 
Bowman _______._—____-_-~.~---~-- WwW W Salt. 
Burke __- >_> 5 5 5-5 5 5 ee WwW (?) 
Burleigh ____ __.._____-_--_-------- 525 (?) 
Cass_____ Le WwW (7) 

Dickey. ________---------------- 41 (7) . - . 

Divide__§_§_9$_§_§__~___-_ eee - 42 (?) 
Eddy_________--_------~-------- Ww (?) 
Kidder __________~____---_--+--~-- 36 - (2) 
McHenry _______~--_-~~---~----~--- W (?) . 
McKenzie_______~--~---~-------- 350 (7) a 
McLean _____ ee 218 (?) . , - 
Morton _______~___~-__--~---~------ WwW WwW Clays. - ~ 
Mountrail ______________~-__---~- 300 — & . 
Pembina __________~___------~---- Ww. WwW Lime. 
Pierce__§________21 ___ WwW (?) . 
Richland ________—___-___----~--- WwW Ww Lime. 
Rolette ~--_________~~___-_--~---~- 67 (?) | 

Stark ~~~ WwW (?) . 
Stutsman ________._____-------- 548 (?) 

“ Towner ___._.- ___ ~~ __ ~~ WwW () _ a 
Traill _._ _-_- 9 -§_- ~~ 5 WwW WwW Lime. : 
Walsh _____§_______~-~___-----~-~--~- 114 (?) . oe ee 

Ward ___________~__ ee Ww (?) 
Wells __________ ee Ww (?) 
Williams ___________.~-___------- Ww WwW Salt. . 
Undistributed? ~.____________--_~_ 10,658 $10,370 
Sand and gravel (construction) _________~_ XX ©15,000 

Total. ____________________--_- 12,977 25,370 | 

“Estimated. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” |XX Not 
applicable. 
ENo production of nonfuel mineral commodities was reported for counties not listed. a 
2Construction sand and gravel was produced; data were not available by county. Total State values are shown 

separately under “Sand and gravel (construction).” ! 
Includes gem stones and some sand and gravel (construction, 1982) that cannot be assigned to specific counties and 

values indicated by symbol W. 

Table 3.—Indicators of North Dakota business activity : 

1982" 1983 1984P 

Employment and labor force, annual average: 
Population ______________~______--_____--~~--~-~-~-~ thousands_ _ 672 681 686 
Total civilian labor force ____._/ ___/_________---_____---~~----do___~_ 316.0 319.0 327.0 
Unemployment ______________-__~-------~---~-~-----~--~-do____ 18.0 18.0 17.0 

Employment (nonagricultural): 
Mining total______________~___----_-~---~--~--.-~~-~-~-do___-_ 9.4 7.0 7.4 

Nonmetallic minerals except fuels! ____.______________~-do___-_ 3 A A 
Coal mining ________________-_________~~--~~~-do____ 1.2 1.2 1.3 
Oil and gas extraction _______________-__--_-_~~~--do___~_ 7.9 5.4 5.7 

Manufacturing total_______________-__-_--_--~-~--~-~-~-do___~_ 14.9 14.8 15.5 
Stone, clay, and glass products ______________-_.---__~-do___~- 8 8 8 
Chemicals and allied products?______.____._....________~do___-_ al 1 NA 
Petroleum and coal products*_________._.___________~-do___~ 4 A NA 

Construction ___________________ ~~ do 15.7 17.5 14.1 
Transportation and public utilities __________________-.---do___-_ 16.8 16.1 16.4 
Wholesale and retail trade ____§ _-__________-_~__~-_____-~do___~_ 66.6 66.1 67.7 
Finance, insurance, realestate ______________________~~-do___ _ 11.8. 12.0 12.2 
Services __-_________________ ee dot 54.2 56.0 57.5 
Government and government enterprises _____________.-_---do___~_ 60.3 61.3 61.9 

Total. -________-____-_-__-~---~----- ~~~ -do____ 249.7 3250.6 252.7 
Personal income: 

Total. _§_§_§_§_§_§_ _ _ _  - ~Cmillions__ $7,394 $7,944 $8,479 
; Per capita. $$$ _§___~ ~-___ ee $11,008 $11,667 $12,352 

Hours and earnings: 
Total average weekly hours, production workers ____________----_--~--- 37.6 38.0 38.4 
Total average hourly earnings, production workers ______~________------ $7.50 $7.73 $7.86 

See footnotes at end of table.
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Table 3.—Indicators of North Dakota business activity —Continued : 

1982" 1983 1984” 

Earnings by industry: 
Farm income ____ ~~ ~~~ >_>) 5 5 ee ________ millions__ $517 $769 $838 
Nonfarm ___—~_~____~__ do $4,583 $4,829 $5,065 

Mining total______§_~9_______~__ edo _ $331 $225 $257 
Nonmetallic minerals except fuels___.__.________________do____ $7 $8 $9 
Coal mining _____~__~__~_§____ doe $46 $50 $56 
Oil and gas extraction _. $$ 5 $5 5 5 ee ee eee do _ $279 $167 $191 

. Manufacturing total________________-_-_-______--~-~-do____ $300 $313 $343 
Primary metal industries __ $9922 2922 edo (4) (4) (4) 
Stone, clay, and glass products _______________________do____ $17 $18 $18 
Chemicals and allied products ______.._-...___________do____ $3 $3 $3 

. Petroleum and coal products ____-$__~__~9_________________do____ $16 $16 $18 
Construction ______§_~§_§____9__ LL doi $415 $517 $422 
Transportation and public utilities _._-._..9§ ~_._-_-._____________do____ $474 $506 $541 
Wholesale and retail trade __ -__§_§_§_§____________________do____ $964 $981 $1,041 
Finance, insurance, real estate _____________§_§_§________=_do____ $223 $245 $266 
Services _._-- ~~ do $892 $997 $1,094 
Government and government enterprises —__.. __ _.___________do___~_ $964 $1,024 $1,000 

Construction activity: 
Number of private and public residential units authorized _________.~______ 2,805 4,392 3,046 
Value of nonresidential construction. ______—§_§_._/§__-_.__________~_ millions__ $95.7 $102.4 $99.1 

. Value of State road contract awards ________._________________do____ $78.7 $102.8 $119.6 
Shipments of portland and masonry cement to and within the State 

thousand short tons__ 272 323 352 
Nonfuel mineral production value: 

Total crude mineral value __§_$_§_§_$______________________~ millions__ $13.0 $25.4 $21.8 
Value per capita__________~__~-~~~__---~---- Le $19 $37 $32 

PPreliminary. "Revised. NA Not available. . 
1Job Service North Dakota. . 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

- 3Data do not add to total shown because of independent rounding. 
“Less than 1/2 unit. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
US. Bureau of Mines. . 
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Figure 1.—Value of sand and gravel and total value of nonfuel mineral production in 
North Dakota.
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| Figure 2.—Principal mineral producing localities in North Dakota. 

7 Surface mining for minerals other than and situations that have potential to cause 
coal, as reported by the North Dakota State environmental damage; several paleon- 
Soil Conservation Committee (NDSSCC), af- _tological studies of near-surface fossils with 
fected 462 acres, from which 3,567,697 cubic emphasis on excavation of one site and 
yards of mineral material was mined and _ preservation of others; two paleoclimatic 
575,271 cubic yards of overburden was dis- investigations; six detailed studies on sub- 
turbed in 1984. NDSSCC indicated that 153 surface geology, environments of deposition, 

pits were operated, ranging from 0.10 to 10 depositional history, distribution, and other 

acres; clay, gravel, sand, and scoria were properties of the State’s subsurface rocks; 

mined from these pits. and six.studies of various geologic problems 
_ Exploration activities, directed toward with the intention of gaining a better un- 
identifying occurrences of nonfuel minerals derstanding of the State’s geologic history, 
in the State, were at a standstill during landforms, and economic geology. 

1984. During the year, the NDGS published the 
The North Dakota Geological Survey results of 11 research projects, including the 

(NDGS), primarily a research organization following: geology of Emmons and Towner 
dedicated to providing geologic input for Counties; ground water resources of Bot- 
resource development in the State, was tineau, Rolette, and Towner Counties; re- 

engaged in work on more than 40 projects port on oil exploration and development in 
during 1984 designed to provide a better North Dakota during 1982 and 1983; two 
understanding of North Dakota’s geology volumes of annual oil and gas production 
and mineral and water resources. Included _ statistics; a new series of oil and gas field 
among these projects were appraisals of the maps; reports on the environmental effect 
geology of various counties with five studies of oil and gas well drilling fluids on ground 
under way; three major mapping projects; water; occurrence of mid-Paleozoic salts; 
several studies of specific geologic problems anda brochure describing the geology along
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' North Dakota Interstate Highway 94. The Mining and Mineral Resources and 
North Dakota received $9.0 million as its Research Institute at the University of 

50% share of receipts collected on all miner- North Dakota, Grand Forks, was awarded a 

al leasing rents, royalties, and bonuses col- grant by the U.S. Bureau of Mines in fiscal 
lected during Federal fiscal year 1984 with- year 1984. The grant was made to assist in 
in. the State by the Federal Government. the Institute’s operations and research de- 
The Federal payments were made under signed to encourage the training of engi- 

- provisions of the Mineral Leasing Act of neers and scientists in mineral-related disci- 
1920. | plines. 

Additionally, during fiscal year 1984, lo- According to records maintained by the 
cal governmental units within the State Job Service North Dakota, employment in 
received $533,728 from the U.S. Department the nonfuel minerals sector of the mining 

of the Interior as compensation for the loss industry during 1984 averaged 420 workers, 
of revenue caused by the presence of certain ranging from a high of 590 in August to a 
tax-exempt Federal lands within their low of 210 during January, February, and 
boundaries. The funding, commonly re- March. These workers represented less 
ferred to as “payments in lieu of taxes,” was than 1% of the total average nonagricul- 
based on a formula approved by Congressin tural work force in 1984. 
a 1976 law. | 

REVIEW BY NONFUEL MINERAL COMMODITIES | 

| NONMETALS ed for the total State output in 1984. Mar- 
| keted exclusively in bulk form, the output 

Clays.—Compared with 1983 figures, increased over that of 1983; however, total 
clays mined in North Dakota during 1984  gojes value decreased. 

Increased in quantity but decreased slightly Salt.—Production of salt increased mod- 
in total value. All production was obtained erately in both quantity and value compar- 

from two operations in Morton County. _—eq_ with the levels of 1983. The brine and 
At Hebron, Hebron Brick Co. utilized its evaporated salt was marketed for a variety 

entire output in manufacturing face brick. of uses, including special salt for food proc- 

Near Mandan, US. Noonlite Ltd. manu- essing and water softening and as a compo- 
factured lightweight aggregate from its lo- nent in drilling muds. Two companies in 
cally mined clay. The lightweight aggregate Bowman and McKenzie Counties accounted 
manufactured was used principally in mak- for the brine output, and a single firm in | 
ing building blocks and in structural con- Williams County produced evaporated ma- 

. crete products. terial. . 
Gem Stones.—No commercial gem stone Sand and Gravel.—Construction.—Con- 

mining was reported in the State during struction sand and gravel production is 
1984. The value shown in this chapter is an surveyed by the U.S. Bureau of Mines for 
estimate of the material that rockhounds, even-numbered years only; the 1983 chapter 

mineral collectors, and other hobbyists col- gave estimates. Data for odd-numbered 

lected. years are based on annual company esti- 
Lime.—Production of quicklime in the mates made before yearend. 

State during 1984 increased in quantity but In 1984, 114 companies and government 
decreased in value when compared with the agencies reported production of construc- 

levels attained in 1983. Two firms reported tion sand and gravel from 171 pits in 44 

output: American Crystal Sugar Co. from North Dakota counties. Output increased 
plants near Drayton, Pembina County, and 69% over the estimated 1983 figure. The 
at Hillsboro, Traill County; and Minn-Dak average value of the commodity was $1.77 
Farmers Coop. at its plant near Wahpeton per short ton, a 55% decrease from that 
in Richland County. The entire output of marketed in 1983. Williams County, the 
the two firms was used in their respective leading county in production, followed 
sugar-refining operations at these same lo- by McKenzie, McLean, Walsh, and Stark 
cations. Counties, collectively accounted for nearly 

In 1984, approximately 114,000 short tons one-third of the State output. 
of lime, obtained from all domestic sources, Approximately 94% of the construction 
was consumed in the State. sand and gravel produced during 1984 was 

Peat.—In Bottineau County, a single op- shipped by truck, and the remainder was 
eration producing reed-sedge peat account- not transported.
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Table 4.—North Dakota: Construction sand and gravel sold or used in 1984, 
. - by major use category | 

i 

" Quantity — Val Val 
Use © (thousand ale alue per short tons) (thousands) ton 

Concrete aggregate ~ oe ee ee ee 95 $325 $3.44 

Asphaltic concrete._ _______----_--------~--------------+- 16 31 1.92 

Road base and coverings!____. _________-__---_-------------- | 1,175 - 1,594 1.36 
Fill ~§_--_-__________ eee 67 145 2.18 
Snow and ice control. _____/______-----~--~---~-~--~-~---------- 6 21 3.30 
Railroad ballast __________-__------~-_-~---------------- 195. 489 2.51 
Other___________________~-=_----~~-+--~---+--~-+-+------- 4,872 8,746 1.80 

Total or average _____________-_~-~-~~-~_~-----~-~--------- 6,426 11,351 1.77 
nD 

"Includes road and other stabilization (cement). . 

Table 5.—North Dakota: Construction sand and gravel sold or used by producers, 
by county — | ° 

ne 
1982 1984 | 

Quantity Quantity 
County Number (thou- ' Value Number (thou- Value 

of sand (thou- of sand (thou- 
mines short sands) mines short — sands) 

tons tons) 
ee 

Barnes ________~_______~-- 2 37 $78 6 127 $222 

Benson ___________--_---_- _. ee a 11 79 79. 

. Bottineau __-_____-_------- | _- 8 11 ae —_ | 

Bowman ___________------ 1 WwW W 3 134 232 

Burleigh ____________--_~-~ 2 214 525 6 Ww Ww 

Dickey ________-__---_---- __ 30 41 7 80 — 140 

Divide ~_____________-_-~-— 1 28 42 _- __ __ 

Eddy ________--_------~-+- 2 W Ww 3 308 597 
Grand Forks. _____.~-____-~-- — __ ee 3 57 88 
Kidder ___ _____~____-_-_~-- 3 31 36 3 63 98 

Logan. __________-_-~_---- _- _- — 1 3 7 12 

MciIntosh_____ —~ -____+---~-~- -- _- _— 1 5 16 
McKenzie ____________-~-~- 1 189 350 5 442 738 
Mclean ________~_~___~--_~~- 3 118 218 14 406 533 
Mercer ___ _ ___- _____-____-~--~-— _- _- _- 4 231 346 
Morton ____§____-~_____-__- 1 35 59 5 184 . 288 
Mountrail ____________-~-~~_ _ 4 300 300 4 162 256 
Ransom _______~____-~-~~~-+ ae _- _- 3 166 290 
Renville ~.__§_$_-$_________-~- _- _- —_ 3 137 227 
Richland________--___-__- . 1 40 60 4 243 605 
Rolette ___________--~----~- 15 60 67 14 159 291 
Stutsman _____________-_~-_ 5 224 548 4 264 575 
Traill _.§.§ $9. -_-_-_-________-_ 2 Ww W 3 57 105 
Walsh___ _§___.____-~-~---~~~- 3 71 114 7 359 682 

Ward _________~~-~_~__--~- . 4 W WwW 3 223 391 

Williams ____________-___- 1 29 94 15 540 906 
Undistributed? ____________- 14 934 2,330 39 1,998 3,632 

Total?__§_§ =§ > 5 5 ee 65 2,347 4,873 171 6,426 11,351 
a Y 

TRevised. |W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”’ 
1Includes Adams (1984), Billings (1984), Burke, Cass (1982), Dunn (1984), Foster (1984), Golden Valley (1984), Grant 

(1984), Griggs (1984), Hettinger (1984), La Moure (1984), McHenry, Oliver (1984), Pembina (1982), Pierce, Ramsey (1984), 
Sargent (1984), Sheridan (1984), Sioux (1984), Slope (1984), Stark, Towner, and Wells (1982) Counties, sand and gravel that 
cannot be assigned to specific counties (1982), and data indicated by symbol W. 

2Data may not add to totals shown because of independent rounding. 

Sulfur (Recovered).—Elemental sulfur 112,000 metric tons, valued at $5,572,000, 

was recovered as a byproduct at the natural representing increases of 10% and 14%, 
gas processing plants of five companies in respectively, over 1983 figures. 
Billings, McKenzie, and Williams Counties ————___— 
in western North Dakota, and at Amoco Oil une” Mineral Officer, Bureau of Mines, Minneapolis, 

} * . 

Co.'s petroleum refinery in Mandan, Mor- 2Geologist, North Dakota Geological Survey, Grand 
ton County. Shipments during 1984 totaled Forks, ND.
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: Table 6.—Principal producers | . 
ee 

Commodity and company Address Type of activity County | 
ee 

Clays: 
Hebron Brick Co _____________ Hebron, ND 58638______ Pit and plant ______ Morton. 
USS. Noonlite Ltd_____________ Box 117 , ~_._do_________ Do. 

Mandan, ND 58554 
Lime: 

American Crystal Sugar Co _____ _ 101 North 3d St. Shaft kilns at beet Pembina and 
Moorhead, MN 56560 sugar refineries. Traill. 

P Minn-Dak Farmers Coop ________ Wahpeton, ND 58075 _ _ _ _ ~__-do_._______ Richland. 
eat: 

Peat Products Co. => _->§ 821 4th St. Bog__~..-______ Bottineau. 
Bismarck, ND 58501 

Salt: . 
Hardy Salt Co_______________ Drawer 449. Brine well and plant _ Williams. 

St. Louis, MO 63166 
Koch Exploration Co.___§_§______ Box 2256 ~__-do_________ Bowman. 

Wichita, KS 67201 
Williams Exploration Co ________ 3025 South Parker Rd. ___~-do_________ McKenzie. 

Suite 600 
Aurora, CO 80014 

Sand and gravel (construction): 
Badinger Sand & Gravel Co ______ Box 306 Pits and plants ____ _ Bowman, 

Dickinson, ND 58601 Dunn, 
Eddy, Gold- 
en Valley, 
Grant, 
Sioux, 
Slope. 

Des Lacs Sand & Gravel Co_____ _. ~ Box 66 ___-do_________ McLean, 
Des Lacs, ND 58733 Mountrail, 

Rolette, 
Ward, - 
Williams. 

Earth Builders Inc____§_§_______ Box 838 —~__-do__ Le Adams, Bow- ; 
Bismark, ND 58501 man, Ward, 

Williams. 
Fisher Sand & Gravel Co ____ Box 1034 _~__-do ee Bowman, 

Dickinson, ND 58601 Hettinger, 
McKenzie, 
McLean, 
Mercer, 
Morton, 
Oliver, 
Stark. 

Holen Construction Co ___._____ Box 126 © do Billings, 
McClusky, ND 58463 Kidder, 

McKenzie, 
. Sheridan. 

Lindteigen Construction Co. Inc_ _ _ _ Turtle Lake, ND 58575 _ _ _ __-do_________ Foster, . 
. Griggs, 

McLean, 
Morton. 

Northern Improvement Co _______ Box 1254 —~-~~do__ ~~  ___ Burleigh and 
Bismarck, ND 58501 Morton. 

Schriock Construction Inc _______ 3009 South Broadway _~_._do___ 2 Golden Val- 
Minot, ND 58701 ley, Kidder, 

McKenzie, 
Mercer, 
Mountrail, 
Renville. 

Sulfur (recovered): 
Aminoil USA Inc_ > 2 5 ee Box 94193 Plant__ ~~~ Williams. 

. Houston, TX 77018 
Koch Hydrocarbon Co__________ Box 2256 —~__-do__._____ McKenzie. __ 

Wichita, KS 67201 
Warren Petroleum Corp., a division of Box 1589 ~_~-do_._____ Le Billings. 

Gulf Oil Corp. Tulsa, OK 74101 
eee
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| By William A. Bonin? 7 

Ohio’s nonfuel mineral production in pigments were manufactured. Iron and 
1984 was valued at $552.9 million. The steel slag was processed for use as construc- 
15.4% increase over 1983 ranked the State tion aggregate and fill, and elemental sulfur 

13th nationally. Principal mineral commod- was recovered as a nondiscretionary by- 
ities produced included crushed stone, salt, _ product of petroleum refineries and coke 
construction sand and gravel, lime, cement, ovens. | 

and industrial sand. Clays, dimension stone, Fluorspar, perlite, talc, and vermiculite 

gypsum, and peat were also mined. Natural were received and processed into higher 
and manufactured abrasives, including arti- value-added products. Zinc oxide was manu- 

ficial industrial diamonds, were produced. factured from shipments of zinc concen- 
Cultured quartz crystals were grown, and trates, and refined zinc and zirconium mate- - 
synthetic graphite was manufactured. rials were manufactured. Also, various 

Iron ore concentrates, alumina, beryllia, strontium compounds and barium chemi- 

and titanium raw materials were shipped cals were produced from out-of-State ship- 
into the State for the production of metals; ments. | 
titanium dioxide and synthetic iron oxide | 

Table 1.—Nonfuel mineral production in Ohio’ 

1983 — 1984 

Mineral Value Value 
Quantity (thou- Quantity (thou- 

sands) sands) 

Cement: | | 
Masonry______________..-__-_-_ thousand short tons__ 97 $7,454 101 $8,092 
Portland... $=» 5 5 5 edo 1,575 71,599 1,525 69,810 

Clays______.~_~________ doe 1,716 8,061 1,960 10,473 
Lime _____________~___ doi 1,906 84,928 1,859 87,951 
Peat __-____ ~~ do WwW WwW 13 345 
Salt _-__-_-_ do 2,565 85,988 Ww Ww 
Sand and gravel: - 

Construction ______________-------------do____ £27,200 *84,600 31,748 104,709 
Stosndustrial - ------------------------~---do_--- 1,226 17,848 1,506 20,829 

Crushed________ dol 32,937 114,059 °88,500 + —-°139,000 
Dimension ______~____~__________________do____ 49 2,923 e97 ©3454 

Combined value of abrasives, gem stones, gypsum, and values 

indicated by symbol W ——— —----—------------------___ XX 1,684 XK__108,240 
Total __-_________ ~~~ XX 479,144 XX 552,903 

“Estimated. ot wv ohebhe to avoid disclosing company proprietary data; value included with “Combined value” 

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

457
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-- able 2.—Value of nonfuel mineral production in Ohio, by county’ 

(Thousands) . 

Minerals uced in 1983 
County 1982 1983 rear cal 

Adams___________~-_~ (?) WwW Stone (crushed). . 
Allen. ~~~ ~~ (7) $3,727 Do. . 

, Ashland _______.._-__~ Ww W Clays. 
Ashtabula. ______—-__ Ww 2,186 Lime. 
Athens_______.____-_-~ Ww W ~~ Stone(crushed)._. 
Auglaize. _§_§ _-§_________~- Ww W Stone (crushed), clays. 
Belmont___________--~- Ww WwW Stone (crushed). 

. Brown ____________-__ (?*) 14 Do. 
Butler __ _________--~_~- $4,458 (8) 

Carroll. 2 129 726 Stone (crushed), stone (dimension). 
Champaign ___________~_ a 572 ea | 
Clark. ~~~ ~~~ _____ 2,198 WwW Stone (crushed). 
Clermont _________~~-~- 144 . °) 

~ Clinton ~~ ~~_~__~_____-- - @& W _ Stone (crushed). 
Columbiana. ____~_____—_~ WwW WwW Clays, stone (crushed). 
Coshocton_____.____-_—- Ww W ___ Stone (dimension), clays. 
Crawford __________-~-- ao) W __ Stone (crushed). | 
Cuyahoga _______._____ 25,995 W _ Salt, lime, clays, peat. 
Darke __________---_- 1,765 W __ Stone (crushed). 
Delaware _____________ (*) WwW Do. 
Erie __________--~---- . Ww W Lime, stone (crushed), sand and gravel (indus- 

Fairfield... ___________ _ WwW ) 
Fayette _._________._. - 1,160 Stone (crushed). 
Franklin _~____________ 6,519 OW Stone (crushed), clays, industrial diamonds. 
Gallia ~~ _-.______-_— 197 30 Sand and gravel (industrial). _ 
Geauga ____-~____----_ 7,108 _W_ _ Sand and gravel (industrial), stone (crushed). 
Greene______..~.-_----~ WwW . W Cement, stone (crushed), clays. 
Hamilton _____________ _ 8,078 ©) 
Hancock. ~~~ (?) 1,644 Stone (crushed). 
Hardin. ~~ _~§-______ ~~ ) Ww Do. . 
Harrison ____~______~~ WwW WwW Clays. 
Henry _______________ WwW Ww Do. 

Highland —e eee (?) W _ Stone (crushed). 
Hocking... ~~ 520, 93 Clays. 
Holmes _____§______=__ Ww . WwW Stone (crushed), clays, stone (dimension). 
Huron ______________- WwW WwW Stone (crushed). 
Jackson __-___--.___--- .. a WwW ' W_ Clays, stone (crushed). 
Knox____§_§_>_ W. Ww. Sand and gravel (industrial), stone (dimen- 

: sion). 
Lake_________~___ 31,110 WwW Lime, salt. 
Lawrence ______.________ Ww WwW Cement, stone (crushed), clays. 
Licking _.._~_~________~_ WwW Ws Clays. 
Logan _______________ WwW WwW Stone (crushed), peat. 
Lorain __ Ww WwW Stone (dimension), stone (crushed), natural 

abrasives. 
Lucas _____ WwW W __ Stone (crushed), cement, clays. 
Mahoning. ____________ WwW W Stone (crushed), clays, peat. 
Marion ____-___§_______ 92 1,758 Stone (crushed), clays. 
Medina ______________ WwW W Clays. 
Meigs _______________ 7,482 (°) 
Mercer_____§_§_________ (?*) W _ Stone (crushed). 
Miami _______________ 1,052 4,151 Do. 
Monroe _____________-_ (*) WwW Do. 
Montgomery __..______~_ 2,071 1,439 Do. 
Morgan ______________ Ww (°) 
Morrow _____________-_ 191 (3) 
Muskingum____________ WwW WwW Cement, stone (crushed), clays. 
Noble __-____________ (*) 1,035 Stone (crushed). 
Dttawa ______________ Ww WwW Stone (crushed), lime, um. 
Paulding _.__________- WwW WwW Cement, stone (crushed), clays. 
Perry _____~~_____~__- Ww Ww Sand and gravel (industrial), stone (crushed), 

clays. 
Pickaway ____________~_ Ww ) 
Pike ________________ WwW W __ Stone (crushed). 
Portage ______________ 7,615 (3) 
Preble ____§___________ WwW WwW Stone (crushed). 
Putnam ______________ WwW WwW Stone (crushed), clays. 
Richland _____________ W Ws Clays. 
Ross ________________ WwW Ww Sand and gravel (industrial). 
Sandusky ____________ _ WwW WwW Lime, stone (crushed). 
Scioto ___-_-__-_________ WwW WwW Stone (dimension). 
Seneca_ ~~ WwW 7,344 Stone (crushed), lime, stone (dimension). 
Shelby. ___.________ 552 810 Stone (crushed). 
Stark. ~~~ 11,103 WwW Cement, stone (crushed), clays. 
Summit ______________ WwW W Salt. 
Trumbull _____________ WwW WwW Stone (crushed). 
Tuscarawas___________~ Ww WwW Clays, sand and gravel (industrial), stone 

(dimension). 
Union ~~~ ________ ?*) W _ Stone (crushed). 
Van Wert _____________ (7) 1,352 Do. 
Warten ______________ 2,783 WwW Do. 
Washington. ___________ 712 18 Do. 

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in Ohio, by county’ —Continued 
(Thousands) 

Minerals produced in 1983 
County 1982 1983 in order of value 

Wayne_____-_-__-_~_~ Ww W _ Salt, stone (crushed). 
Williams _____________ WwW WwW Peat. 
Wood__ ~~ ~~ (7) $3,147 Stone (crushed). 
Wyandot _____________ $4,396 WwW Stone (crushed), lime, peat, clays. 
Undistributed*__________ ¥214,318 363,909 
Sand and gravel (construction) ; xx ©84,600 . 
Stone: . 

Crushed ____________ “105,200 XX 
Dimension __________ Fr €2.765 Xx - . 

Total _._________ T449,120 5479,144 

©Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 
“Crushed and dimension stone was produced; data not available by county. Total State values are shown separately 

under “Stone.” 
SConstruction sand and gravel produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
5Data do not add to total shown because of independent rounding. 

: Table 3.—Indicators of Ohio business activity | 

1982" 1983 1984” 

Employment and labor force, annual average: 
opulation _________________________________~_-_~ thousands__ 10,772 10,736 10,752 

_ Total civilian labor force ________________-__--_--_-_-__-_--do____ 5,114 5,100 5,099 

Unemployment ----~---------~-----~--~----~-~---~~~-~-do__- 640 621 481 

Employment (nonagricultural): . . 
Mining total? ______§_-§_-§_-_-_-/ 2 edo 30.3 26.6 27.6 

_ Metal mining?__~§ ->-/ ->- -5- 5 eee doe (°) 2) NA 
Nonmetallic minerals except fuels? ____.._______________do____ 4.3 4.2 NA 

_ Coal mining _________-_-~~__~__ 2 doi 13.3 11.1 11.7 
Oil and gas extraction _______---.~___.___________do____ NA 11.2 11.6 

Manufacturing total. _~_§_$__.§_-§_______________________do____ 1,099.9 1,066.0 1,125.1 
Primary metal industries ______________._______.___do____ 112.7 104.1 108.3 
Stone, clay, and glass products - - --—-—------~--~---~~o-~~- 54.2 52.1 52.5 . 
Chemicals and allied products _________~_____________do____ 65.5 63.4 62.8 
Petroleum and coal products? ______________________do____ 9.2 9.0 NA 

Construction ___._____§___-~_~___ ee _ do 134.6 130.8 142.9 
Transportation and public utilities ___._$§_§$_$______.__.______do____ 206.8 198.5 205.7 
Wholesale and retail trade... _2_ 222222227777 7002 2 929.3 933.5 976.8 
Finance, insurance, real estate _____§_§_.§_________________do____ 206.4 207.0 211.5 
Services ___._______ do 857.3 873.3 903.8 
Government and government enterprises ___________________do____ 659.6 656.1 654.5 

Total _______________ doi 4,124.3 4,091.7 4,248.0 
Personal income: 

Total_________---------~-------~-___-~~__~ ~~~ millions__ $114,881 $1200,854 $132,842 
Per capita— — — =~ - ~~ - == 2 2 nnn nnn n= $10,664 $11,257 $12,355 

Hours and earnings: 
Total average weekly hours, production workers __________._§__________ 40.1 41.4 42.3 

Mining. _______________~~~ ~~ ee 43.1 43.1 43.9 
Total average hourly earnings, production workers_ ______________--_-- $10.07 $10.56 $10.96 

Mining________~~~__~___~~_~ LLL $10.37 $10.61 $11.26 
Earnings by industry: 

Farm income_—__________~~~-~_-__~-~~_-________~- millions__ $704 $325 $1,234 
Nonfarm ___~_______-~--_-~~---~---~~~__~~-~~~~~-~-~do____ $81,182 $85,533 $94,175 

Mining total___________---~-~-_----~__~~_-~__~-~-do____ $991 $852 $951 
Metal mining ___________~ ~~~ do $-13 $-5 $-6 
Nonmetallic minerals except fuels. ______________.___--do____ $93 $90 $104 
Coal mining -_-_______-~-~-~~___-------__~~~-do___~ $460 $415 $468 
Oil and gas extraction ______________--__-__-_--~-do____ $451 $351 $385 

Manufacturing total_ ___________-.-~-____---~~----~-do____ $28,875 $30,022 $33,513 
Primary metal industries __.__$______________.______do____ $3,717 $3,584 $4,005 
orone, clay, and glass products - - - - -~—-----~-~-------do---- $1,375 $1,403 $1,500 
Chemicals and allied products __________.___________do____ $1,924 $2,008 $2,116 
Petroleum and coal products —_ _ . _ _______._______.___-do____ $393 $411 $454 

Construction ____________-~-~___~~-~-_--~ ~~ doe $3,540 $3,634 $4,146 
{ransportation and public utilities - - - ~~ —---------~---~--~-do_~-- $5,777 $5,927 $6,356 
Wholesale and retail trade _______________-__-__----~-do____ $12,692 $13,236 $14,546 
Finance, insurance, real estate _.______________________do____ $3,724 $4,223 $4,589 
Services ___________~-_--~-~--~~-_~_~-~~ ~~ doe $14,420 $15,864 $17,609 
Government and government enterprises __________________do____ $10,908 $11,552 $12,216 

See footnotes at end of table.
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Table 3.—Indicators of Ohio business activity —Continued 
rr tere 

| 1982° - 1983 1984? . nn 

Construction activity: 
Number of private and public residential units authorized _______________ 16,640 26,741 28,946 
Value of nonresidential construction ____________________~_ millions _ $1,534.2  $2,066.5 $2,103.9 
Value of State road contract awards_=________________.__-___do____ $345.0 $548.0 $590.3 
Shipments of portland and masonry cement to and within the State 

thousand short tons__ 2,139 2,427 2,736 
Nonfuvel mineral production value: | 

Total crude mineral value ______~______._______________/_ millions. _ $449.1 $479.1 $552.9 
Value per capita__________---_____~_~_______~ ee $42 $45 = $51 

PPreliminary. ‘Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U. S. Department of Commerce. - . 
SLess than 50 employees. . 
“Data may not add to totals shown because of independent rounding. ce 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
US. Bureau of Mines. oo 
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Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 
production in Ohio.
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Figure 2.—Principal mineral producing localities in Ohio. 

Exploration Activities.—Despite modest Intrusions and faulting in the Precambrian 
gains, 1984 was a slow year for the mineral basement along a north-south zone from 
industry in Ohio. The value of nonfuel western Lake Erie to the Ohio River were 
mineral production increased 15.4% to suggested. Late in the year, the DGS drill- 
$552.9 million; while, according to the Ohio ing capacity was increased from 2,200 feet 
Division of Geological Survey (DGS), coal to 3,000, and the rig was moved to north- 
shipments increased 15% to $1.3 billion and western Ohio to drill three holes sited on 
the combined value of crude oil and gas_ the basis of some of these impressive mag- 
production increased 11.7% to $1.0 billion. netic anomalies. The drilling was intended 
No major exploration programs were con- to provide unique continuous core informa- 
ducted during the year. tion for the lower Paleozoic and Upper 

An important exploration tool became Cambrian rocks and zones of potential sul- 
available in 1984 with the release of an fide mineralization. Also, financial support 
aeromagnetic map of the State. The map, from a university research group allowed 
produced by the DGS and the U.S. Geologi- for additional coring in the Precambrian to 
cal Survey (USGS), showed a 30-mile-wide obtain rock samples for age dating to pro- 
zone of relatively intense circular magnetic vide important new geologic insights into 
anomalies and steep magnetic gradients. this essentially unstudied sequence in Ohio.
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‘The DGS also completed its ongoing deep- __ reservoir that has received much interest-in 
coal exploration program in Guernsey recent years, was published by DGS. Also, 
County. The 15 holes drilled produced over the USGS published aeromagnetic and 
9,000 feet of core that revealed the possibili- . gravity maps of the State. These maps were | 
ty of substantial new resources. Columbiana compiled as a cooperative project with DGS. 
and Mahoning Counties in northeastern DGS was also heavily involved with detailed 

_ Ohio were scheduled next in this drilling analysis of Ohio coals. In this cooperative 
program. _ program with the USGS, representative 

The possibility of diamond-bearing kim- samples were collected for proximate, ulti- | 
berlites in the Upper Midwest, including mate, and major-, minor-, and trace-element 
Ohio, sparked some exploration interest. analyses in both whole coal and ash. Anoth- 
However, there was little public informa- er major DGS project in 1984 was the 

_ tion on these activities. At least one com- investigation of chemical and physical prop- 
pany was researching the occurrence of erties of carbonate aggregates. _ 
diamonds in the region. The U.S. Environmental Protection 

Legislation and Government Pro- Agency awarded the Limestone Multistage 
grams.—From a legislative standpoint, 1984 Burner (LIMB) project to a joint venture 
was a quiet year for the State’s minerals involving Babcock & Wilcox Co., Ohio Edi- 
industry. However, the Ohio Supreme Court son, and the Ohio Coal Development Board. 
had a far greater effect. The Court, in a The LIMB project, totaling more than $18 
historic ruling, handed down a decision million in Federal, State, and private sector 
related to ground water. It ruled that the financing, would be at the Ohio Edison 
English rule of “absolute ownership” doc- Edgewater plant in Lorain County. The 

© trine would no longer apply in Ohio, and demonstration project would consist of a 
that the “reasonable use” doctrine would small, 100-megawatt unit that would inject 
now apply in the resolution of ground water pulverized limestone into the boiler to neu- 
conflicts. With this decision, the extractive tralize the sulfur dioxide released from the 
industries that dewater or use ground water burning coal. — a 
for processing were placed in the position of The U.S. Bureau of Mines made a grant 
not having guidelines to define “reasonable to Ohio State University, Mining and Min- 

| use.” | eral Resources and Research Institute, at 
The DGS, founded in 1837 and legislative. Columbus, which provided a focal point for 

ly authorized since 1869, conducted investi- mineral engineering research in support of 
gations of the geology and mineral re- the minerals industry. Ohio State Universi- 
sources of the State of Ohio. During 1984, ty was also an affiliate of the University of 
the DGS responded to over 64,000 public Missouri at Rolla, one of the five generic. 
inquiries and distributed nearly 300,000 mineral technology centers in the United 

: maps, publications, and related geologic States with expertise in the area of pyro- 
records. The DGS duties and responsibilities metallurgy. 
were carried out by a staff of 58 employees During 1984, U.S. Forest Service planners 
including 34 professional geologists and were heavily involved in the different 
chemists. phases of the land management plan for the 

DGS experienced considerable expansion Wayne National Forest. Land management 
during the year in order to implement the goals were developed that addressed issues 
statewide geologic mapping program. This and concerns identified by the public and 
program would result in the eventual com- the forest planning team. Forest conditions 
pletion of bedrock, glacial, and various de- were described in terms of vegetation, wild- 
rivative maps of each county in the State. life, recreation, minerals, and other re- 
Mineral resources investigations and strati- sources. Data were collected to analyze costs 
graphic studies were greatly facilitated in and benefits of various land use alterna- 
1984 by DGS acquisition of a core-drilling tives. Minerals management would be par- 
rig. Core drilling was largely concentrated ticularly complex on the Wayne National 
in the coal-bearing Pennsylvanian rocks of Forest because 90% of the mineral rights 
eastern Ohio. Investigation of lower Paleo- are owned by private organizations and 
zoic, high-carbonate limestone and zones of individuals. The draft plan for the Wayne 
potential sulfide mineralization were also National Forest and the accompanying en- 
conducted in western Ohio. A report on the vironmental impact statement would be 
Ordovician Trenton Limestone of north- completed in 1985. . 
western Ohio, a major turn-of-the-century Mine reclamation projects were planned
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in both the Ironton and Athens Districts by There are 832,000 acres within the Wayne 
the Forest Service in cooperation with the National Forest boundary, of which 177,485 
State of Ohio. Two projects in the Ironton acres (21%) are in National Forest owner- 
area would be completed in cooperation ship. During 1984, no additional land was 
with the Ohio Department of Natural Re- purchased. However, there were 138 oil and 
sources, Division of Reclamation. One proj- gas leases with 65 more pending, over 900 
ect would involve quenching the fires of a estimated oil and gas wells, and an addition- 

- burning waste coal pile and the related al 141 mineral-related permits. In 1984, | 
restoration activities. The second project financial returns to counties within the 
would involve reclamation of 73 acres of Wayne National Forest totaled $192,712. 

. abandoned surface mined land. Initial plan- Payments in lieu of taxes were $37,201. 
ning was also scheduled for reclamation County revenue for timber sales and camp- 
projects on the Glen Ebon and Rock Run ing and mineral leases was $155,511. 
sites of the Athens District. | 

| | REVIEW BY NONFUEL MINERAL COMMODITIES . 

_ NONMETALS it is the largest producer and fabricator of 
. ee 7 sandstone in the world; it is the sole report- 

Abrasives.—Manufactured.—The manu- ing producer of natural grindstone in the 
factured abrasives industry, which had been Nation. | 

particularly depressed since 1981, showed Cement.—Although U.S. cement produc- , 
strong signs of recovery during the year. tion and consumption increased to near 
However, this turnaround was hamperedby record high levels, reflecting a growth of 
the modest recovery in heavy industries, yilding and construction activity and con- 
the prime outlet for metallic abrasives. tinuing improvement in the U.S. economy, 
Three companies produced metallic abra- the quantity and value of Ohio shipments | 

sives during the year. Globe Steel Abrasives decreased 8.7% and 1.5%, respectively, 
Co. at Mansfield in Richland County and from 1983 levels. Also, percent of capacity | 
National Metal. Abrasive Co. at Wadsworth utilization for Ohio’s portland cement pro- 
in Medina County produced steel shot and duction was only 58% compared with 72% 
grit. Steel Abrasives Inc., sister company of for the Nation. Contributing to this under- 
Globe Steel Abrasives, at Hamilton in But- utilization of capacity in Ohio was the | 

ler County, produced both chilled and an- strike against General Portland Inc.’s plant 
nealed iron shot and grit. Ohio, along with at Paulding, beginning in July and ending _ 
Indiana, Michigan, Pennsylvania, and Vir- in mid-November, which totally shut down 
ginia, supplied 100% of the metallic abra- production. The company’s other oper- 
sives sold or used in the Nation. The quanti- ations—two in Texas, and one plant each in 

ty and value of sales in Ohio increased by Alabama, Florida, Kansas, and Pennsy]l- 
22% and 27%, respectively, over 1983 lev- vania—continued to operate with manage- 
els. Only two companies, Steel Abrasivesin ment and contract personnel during the 
Ohio and one company in Indiana, produced labor dispute. 
chilled and annealed iron shot and grit in Five companies operated six cement 

the United States. Shipments increased 9% plants in Ohio during 1984. Columbia Ce- 
in both quantity and value. ment Corp. at Zanesville, General Portland 

The General Electric Co. (GE), Specialty at Paulding, Lone Star Marquette Co. at 
Materials Department at Worthington in Superior, and Southwestern Portland Ce- 
Franklin County, manufactured industrial ment Co. at Fairborn produced both port- 
abrasives and diamonds. GE is one of five land and masonry cement. Only portland 
companies that produced artificial indus- cement was manufactured by SME Cement 
trial diamonds in the United States. The Inc. at its Middlebranch and Sylvania 
United States remained the largest con- plants. Moore McCormack Resources Inc. 
sumer of natural industrial diamonds, but operated a cement distribution terminal in 
was totally dependent on foreign sources. Cincinnati. Late in the year, principals 
Natural.—Cleveland Quarries Co. pro- involved in SME Industries Inc. acquired 

duced grindstones and deburring media asa _ the Zanesville cement plant and cement 
coproduct of its dimension sandstone quar- terminals in West Virginia and Ohio that 
rying operations in the South Amherst area were formerly operated by Columbia Ce- 
of Lorain County. The company stated that ment. The acquired company was named
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Columbia Portland Cement Corp. Also, over that of 1983, while value increased 
Southwestern Portland Cement continued 46%. This was the second consecutive year 
plans for a quarry expansion at its Fairborn of significant increases in both production 
plant. | and value. In 1984, the State’s reported 

: production was 303,000 tons, valued at $5 
—_Ohia: | : million—55,000 tons and $1.6 million more Table 4. Ohio: Masonry cement salient than in 1983. This increase was caused 

| _ , | largely by an improved overall economy 
| (Short tons unless otherwise specified) and a modest recovery, which continued for 

. | 1983 1984 the depressed major refractory consumers— _ 
Number of active plants _ 4 4 Steel mills and foundries. The end uses of — 
Froduction — — ~~ 97,707 103,021 ore clay, which occur as underclays below | 

ments trom ° coal seams, were in the manufacture of fire Guat n 7.454010 $8,091821 brick, floor and wall tile, refractories, and Stocks at mills, Dec. 31 _ _ 20,897 23,262 foundry sand. | | . | 
Ina final move to divest itself of refracto- 

, . | ry holdings, Kaiser Aluminum & Chemical Table 5.—OQhio: Portland cement salient Corp. announced plans to sell its North 
statistics | American refractory operations to a compa- 

(Short tons unless otherwise specified) ny organized by management of the compa- 
_ SS '71'9¢RB OT ggg:~=é‘éw’’SS RReefaattoiess Div. and Kelso & Co., an 

| | on ——n—nn——_———=* investment banker. The Refractories Div. 
Number of active plants _ 6 6 had manufacturing, research, and adminis- : Shipmetefrom mils ~~ POZMIT_— 1,508,087 tive. facilities in Columbiana, as well as 
Suantity— ——----~- s7i’sas oe $69’00'one California, Indiana, Missouri, and Ontario, 
Stocks at mills, Dec. 31 __ 212491 244717 Canada. | 

TTT Fluorspar.—Inverness Mining Co. dried | 
imported acid-grade fluorspar from the Re- 

| 0 coy 6 ommon ray and shale Voy by public of South Africa at its East Liverpool 
tonnage and 18% in value over 1983 levels, "Ving Plant on the Ohio River. Most of it 
This increase, for the second consecutive also for the ceramics market. The fo, pany year, continued to reverse the downward fis operated drying plant using fori trend in production that had persisted from in-Rock, IL. Its mines near Cave-in-Rock. 
1978 to 1982. The increased demand for the rem ain ed closed and after 2 years of main- _ State's clay building materials—brick, port- | ine and tls ting. th 
land cement, lightweight aggregate, floor nance pumping and ventilating, the un- 
and wall tile, flue lining, vitrified sewer dergr ound equipment was removed and the 
pipe, and other structural clay products— Gr, sowed to flood. . 
followed the upturn in the construction raphite (Sy nthetic) -—Two companies 
industry, the largest consumer of heavy manufactured sraphite—the Carbon Prod- 
clay products. This upturn in construction ucts Div. of Union Carbide Corp. at Fosteria activity was due in part to the softening of and Ohio Carbon Co. in Cleveland. Union 
interest rates and an improving business Carbide’s products included anodes, elec- 
climate. The continued growth of the ener- des, unmachined shapes, motor brushes, gy intensive clay-based industries could be POWder, cloth, and high-modulus fibers. A 
slowed again by the return of higher energy ™€W market for gr aphite fibers was in the costs and lower construction costs. cathodic protection of reinforced steel in 

In 1984, the State’s reported produc- concrete bridge decks. Ohio Carbon pro- 
tion was 1.7 million short tons, valued at duced motor brushes and unmachined $5.5 million—189,000 tons and $829,000 shapes. _ 
more than in 1983. Of these totals, 920,000 Synthetic graphite scrap and powder, in- 
tons was used for the manufacture of build- cluding electrode scrap, was in ample sup- 
ing bricks valued at $3.2 million. Crescent Ply to meet demand of manufacturers in Brick Co. Inc., based in western Virginia, 1984. This was because the steel industry, 
purchased the mines and plants of Cedar __ the principal user of electrodes, grew about 
Heights Clays Co. of Oak Hill. Cedar 10% in volume over its depressed 1983 
Heights was the State’s largest producer of levels. There was also a continued trend 
prepared clays in 1984. toward electric-furnace melting of steel in 

Production of fire clay increased by 22% 1984. It grew to about 30% of all domestic
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steel produced. When more steel is pro. ty, produced industrial flushed and dry 

duced in electric furnaces, more electrodes colors for worldwide markets. 

are produced to meet demand. Hence, more Lime.—In Ohio, following a good first two 

electrode scrap is generated. a quarters in 1984, lime sales slipped badly 

Gypsum.—Ohio’s gypsum industry in during the last half of the year. Production a 

1984 followed the high activity in construc. decreased by 2.5% from that of 1983, while : 

tion and housing, as this sector was spurred value increased 3.6%. This was the second . 

on by lower interest rates and pent-up year of increased value since the deep 

demand. Wallboard shipments set monthly recession of 1982; however, the increase was | 

records for the first 5 months of the year relatively minor, making the 1984 sales | 

and then leveled off slightly through De volume 46% below the record high set in 
cember. _ : 1978. | 

Celotex Corp., a subsidiary of Jim Walter Ohio continued to lead the Nation in lime 
Corp:, was the only producer of crude gyp- production and ranked second in consump- 
sum in Ohio. The company reported a_ tion. In 1984, 8 companies at 11 plants | 
substantial increase in production and val- produced 1.9 million short tons of lime | 
ue from its captive America No. 2 open pit valued at $88 million. The Woodsville No. 1 
mine on Marblehead Peninsula in Ottawa plant of Martin Marietta Corp. in Sandusky 
County. . | County was the 3d leading producer of lime 

National Gypsum Co. at its Lorain plant in the United States, and the Grand River 
in Lorain County and United States Gyp- plant of LTV Steel Co. in Lake County 
‘sum Co. at its Ottawa County plant at ranked 10th. About 52% of lime production 

Gypsum, calcined crude gypsum shipments was used in basic oxygen furnace (BOF) | 7 

from out-of-State. Celotex calcined crude steelmaking. In that use category, although | 

gypsum at its captive mine plant. These sales remained essentially unchanged, val- 

three facilities calcined 404,000 short tons of ue increased 6.5% over that of 1983. Howev- 

crude, valued at $9.4 million—a 39% in- er, lime used for electric-furnace steelmak- | 

crease in production and a 45.5% increase ing decreased 41% while value fell by | 

in value over 1983 levels. | 44.5%. As markets for lime continued to be : 
Iron Oxide Pigments (Synthetic).—The depressed, particularly in the iron and steel 

Hilton-Davis Chemical Co. Div., Sterling industries, three Ohio plants were perma- 

Drug Inc., was the State’s sole producer of nently closed—Cuyahoga Lime Co. in Cleve- 
finished pigments. The company, at its Cin- land, Pfizer Inc. at Gibsonburg, and Basic 
cinnati manufacturing and research facili- Inc. at Maple Grove. a 

, Table 6.—Ohio: Lime sold or used by producers, by use 

CO BSSs~=<Ssé‘S™~*é~wOKSC‘C®S 
Use Quantity Value § —-_ Quantity Value 

(short (thou- . (short (thou- 
| tons) sands) tons) sands) 

Steel, basic oxygen furnace _-_____________----__~- 966,898 $43,528 960,929 $46,366 
Refractories _________~-_-_-____-___-_--------- 149,998 7,508 W Ww 

Steel, electric ________-___-__-__-__----------- 81,235 4,091 47,886 2,266 
Water purification ____________------~-----~---~--+ 43,600 1,984 w. WwW 
Steel, open-hearth ________~------------------~-- 27,077 1,417 we WwW 
Sewage treatment_________-_______--~_-~-+-~----- 22,121 974 19,169 862 
Other! ________________----------_-~-----_-- 614,905 25,426 830,816 38,457 

Total ___.__________-------------------- 1,905,834 84,928 1,858,800 87,951 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Includes acid water neutralization, agriculture, calcium carbide, finishing lime, glass, ladle desulfurization (1984), 

magnesia from seawater or brine, mason’s lime (1984), magnesium, other chemical and industrial uses, paper and pulp, 
road stabilization, sand-lime brick (1984), sugar refining, sulfur removal from stack gases (1984), and uses indicated by 
sym . 

Peat.—A total of 13,000 short tons of peat, culture. Kalo Inc. at its humus plant at 
valued at $345,000, was sold from six active Crawford in Wyandot County processed a 
operations in seven Ohio counties during small volume of peat and marketed the 
1984. About 75% of sales was packaged. high-value product for legume innoculation. 
Reed-sedge, sphagnum moss, and humus Kalo was formerly Agricultural Laborato- 
produced at five of the operations were used _ries Inc. 
for mulch, soil conditioning, and worm Perlite (Expanded ).—Celotex, Cincinnati,
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and Cleveland Builders Supply Co., Cleve- indication of the move from natural to 
land, discontinued operations in 1984. How- cultured quartz, the National Material Ad- — 
ever, for the total U.S. expanded perlite visory Board under contract from the Fede- 

_ industry, 1984 was better than 1983 owing ral Emergency Management Administra- _ 
to strengthening in the construction and tion was assessing the advisability of re- 
industrial markets. Construction and placing some of the natural quartz in the 

. industry-related. uses of expanded perlite National Defense Stockpile with cultured 
include roof insulation board, acoustic ceil- quartz. However, imported natural quartz 

| ing tile, pipe insulation, plaster and con-_ crystals continued to be required as seed 
| crete aggregate, paint texturizer, loose-fill material for growing quartz crystals. They 

insulation, masonry and cavity fill insula- were also used for highly sensitive pressure 
7 tion, and refractories. These account for gauges in the petroleum industry. 

about 75% of domestic consumption. Sales Salt.—Ohio ranked fourth in salt produc- 
increased 5% in 1984 to reverse a 6-year tion behind Louisiana, Texas, and New 

decline in the U.S. expanded perlite indus- York. These States accounted for 70% of 
try. o / domestic shipments. According to the “1984 

| Quartz. Crystal (Cultured).—Sawyer Re- Report on Ohio Mineral Industries,”’ Ohio’s 
| search Products Inc., the leading grower of salt production totaled 4.1 million short 

- cultured quartz in the United States, was tons, 74% over that of 1983, while ship- _ 
one of seven domestic producers. At the ments rose to 3.8 million tons.? Rock 
Eastlake facility in Lake County, the inde- salt was produced from two underground 

| pendent grower produced quartz bars for mines—International Salt Co. in Cuyahoga 
: domestic and. foreign consumers in the County and Morton Thiokol Inc. in Lake 

| crystal-device-fabrication industry. The County—with a total production of 3.5 mil- 
company operated at-near full capacity for lion tons. There were three brining oper- 
most of the year because of the strong ations in the State. Diamond Crystal Salt 
worldwide demand in piezoelectric applica- Co. in Summit County and Morton Thiokol 

_. tions of cultured quartz crystals, which is in Wayne County produced 617,000 tons of 
the primary quartz material used in elec- evaporated salt. R. H. Penick produced 
tronics. The piezoelectric effect is achieved 16,000 tons of salt in brine. PPG Industries _ 
when a suitable electrical signal is applied Inc., Chemical Div., abandoned its Summit 
to a quartz wafer or blank with appropriate County brining operations in September 
electrodes, and the wafer then vibrates 1983. PPG’s captive brine production had 
mechanically throughout the bulk of the been used by the company to produce chlo- 

| material at a characteristic natural reso- rine and caustic soda by electrolysis. 
nance frequency. The quartz resonators are Rock salt for ice control continued to be 
uniquely suitable for military-aerospace the primary use of Ohio salt. Salt from 
and commercial bandpass filter applications artificial brine was used for table salt, food 
that require very high selectivity or in preservation and processing, water treat-_ 
oscillator applications that require very ment, salt licks for livestock, and salt need- 
high stability. Usage in new products—such ed for various chemical processes. Also, 
as videocassette recorders, personal comput- natural brine was sold for deicing and dust 
ers, and cordless telephones—and in more control on secondary roads. 
established products—such as_ watches, Because 85% of the State’s total salt 
clocks, radios, electronic games, televisions, production was used for road salt, Ohio’s 
and microprocessors in industrial, automo- shipments are subject to the vagaries of 
tive, and consumer products—accounted for winter, government stockpiles, and environ- 
much of the demand. mental concerns. About 24% of U.S. produc- 

Estimated as-grown cultured quartz crys- tion in 1984 was used to deice highways. 
tal production in the United States rose to The 74% increase in Ohio’s salt production, 
approximately 1 million pounds in 1984 which reversed the downward trend of the 
after recovering from a 2-year decline. previous 4 years and a return to 1981 
Based on company reports, total sales in production levels, resulted from a return to 
1984 were 667,000 pounds, and yearend more normal demand for deicing salt in 
stocks rose to 134,000 pounds from about 1984. Large quantities had been purchased 
53,000 pounds at the beginning of the year. by State and municipal governments in 

Natural electronic-grade quartz con- 1982. These large quantities and the rela- 
tinued to decline and has been replaced by tively mild winter of 1982-83 combined to 
cultured quartz for most applications. Asan reduce demand in 1983, but these stockpiles
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were consumed during the winter of 1983- operations in Ohio—American Aggregates 
84. Corp. with 12 operations, Dravo Corp. with 

Salt consumption by food-related indus- 6, and Koppers Co. Inc. with 2. 
tries remained virtually unchanged; table Also, Ohio ranked fourth in the Nation 
salt sold to grocery stores declined, indicat- behind California, Texas, and Michigan in : 
ing that consumers had become more con- 1984 production of construction sand and | 
scious of the allegedly harmful effects of gravel. Compared with the estimated 1983 
excess salt in the diet and were restricting tonnage and value of production, 1984 Ohio 
their intake. Salt sold for animal feed uses sales increased 17% and 24%, respectively, | 
also declined in 1984. | whereas total U.S. output and value in- 

Sand and Gravel.—Construction.—Con- creased 18% and 16%, respectively. — 
struction sand and gravel production is = The State’s sand and gravel producers 
surveyed by the U.S. Bureau of Mines for were greatly impacted in 1984 by an addi- 
even-numbered years only; therefore, this tional soundness test to determine the qual- 
chapter contains only estimates for 1983. ity of asphalt aggregate when the Ohio | 
Data for odd-numbered years are based on Department of Transportation (ODOT) Divi- 
annual company estimates made before sion of Test instituted a slotted screen test 
yearend. : as a supplement to the conventional sodium 

A total of 31.7 million short tons of sulfate soundness test. Silt stone, defined as 
' construction sand and gravel, valued at a fine-grained sandstone particle, was pres- 

$104.7 million, f.o.b. plant, was produced in ent in most sand and gravel deposits from 

_. Ohio in 1984. This tonnage is the highest Fredericktown eastward into Pennsylvania 
_ production reported since 1981. It is 28.2% and was causing popouts. Most gravel pav- 

below the record-high production of 1979; ing mixes in northeast Ohio had always 
but 21.5% higher than that of 1982, when experienced this problem, but not to the 

| the last complete annual canvass was con- point of being detrimental to pavement 
ducted. An additional estimated 25 million performance. However, when early raveling 
tons of crushed stone and about 3.5 million and payment deterioration occured on a 

| tons of iron and steel slag aggregate were large resurfacing project in the Youngstown 
used in 1984 for construction in the State. | area, excessive silt stone was felt to be a . 

__ » In 1984, production was reported from 232 major factor. The implementation of the 
operations—161 with stationary processing additional test procedure caused some de- 
plants, 30 with portable plants, 5 with both lays in getting material approved by ODOT | 
stationary and portable plants, 17 pit-run or and resulted in a number of producers 
unspecified operations, and 19 dredging op- modifying their excavating and processing 
erations. Three of the Nation’s top 10 pro- procedures. — | 
ducers of construction sand and gravel had . | 

Table 7.—Ohio: Construction sand and gravel sold or used in 1984, by major use category 

Use Coe thon vere 
short tons) sands) ton 

Plaster and gunite sands ~~ ~_2~27772227777777 7777772227 fee Bat 
Concrete products _________~~___-------~-~---------~----- 410 1,286 3.14. 
Asphaltic concrete ____ __.____________-~--~ ~~ 3,149 10,903 3.46 
Road base and coverings!_____.____________________________ 2,581 8,669 3.36 
Fill _-_-______ ee eee eee eee 3,299 6,341 1.92 
Snow and ice control. _________._.~_______~_____~__ ~~ Lee 156 415 3.04 
Other? ______-§_-§- eee 16,344 58,715 3.59 

Total® or average. _____§___ 31,748 104,709 8.30 

1Includes road and other stabilization (cement). | 
2Includes roofing granules and other unspecified uses. 
SData may not add to totals shown because of independent rounding. 

Industrial.—A total of 1.5 million tons of and 17%, respectively, over 1983 levels. All 
industrial sand and gravel, valued at $20.8 of the State’s production came from crushed 
million, f.o.b. plant, was produced in Ohio in sandstone and conglomerate. The primary 
1984. Production and value, reported by 7 uses for the State’s industrial sand were 
companies at 10 operations, increased 23% foundry sand, glass sand, and silica flour.
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| Metallurgical pebbles were also produced duced by the State’s construction aggre- 
from crushed conglomerate. Other uses _ gates industry in 1984. 
were for refractory, silicon carbide, flux, Stone.—Stone production is surveyed by © 

| blasting, fillers, filtration, fracking, grind- the U.S. Bureau of Mines for odd-numbered 
- ing, roofing granules, and cement manufac- years only; therefore, this chapter contains 

ture. Ohio ranked sixth nationally in both only estimates for 1984. Data for even- 
quantity and value of its production in 1984. numbered years are based on annual com- 

Walter C. Best Inc. at two operations in pany estimates made before yearend. | 

| Geauga County produced foundry and Crushed.—A total of 38.5 million short 
_ fracking sand. Central Silica Co. at two tons of crused stone valued at $139 million, 

operations in Knox and Perry Counties fob. plant, was estimated to have been 
_ produced glass sand, silica flour, and found- produced in Ohio in 1984. This tonnage was _ 

. ry sand. Central Silica is a subsidiary of the fifth largest production ever recorded in 
| Oglebay Norton Co. of Cleveland, 1 of the Ohio, ranking the State ninth in the Na- 

: __ Nation’s top 10 producers of industrial tion; yet output was 24% below the record- 
sand. Southern Silica Inc. at its Ross County high production of 1979. The quantity and 
operation produced glass sand, foundry yalue of sales in the State increased 17% 
sand, and traction sand. Best, Central Sili- and 22%, respectively, over 1988 levels. 

| ca, and Southern Silica, the State's leading These increases were among the most sig- . 
_  - companies m order of total output, also jificant in the major producing States. | 

_ produced industrial sand for other uses. “almost all of the State’s crushed stone 
R. W. Sidley Inc., Geauga County, was the ya. produced from sandstone and conglom- | 
State’s sole producer of industrial gravel— erate; less than 1% was produced from 

metallurgical pebble. In 1984. Ohi limestone and dolomite. Almost all of the 
| Slag—Iron and Steel.—In » \nl0 State’s crushed sandstone and conglomer- _ 

| ranked second in the Nation in both quanti- ate was used primarily for industrial sand 

_ ty and value of processed slag. Because of and gravel; a minor amount was used for 
| the modest increases in the State’s produc- construction esate. The primary uses 

. tion of iron and steel in 1984, slag produc- | f hed i etn * d dol P ite ry f 
tion increased only 2% over that of 1983 to oe rece ea aee iene ae rae Were or 
3.7 million short tons. Value increased by construction aggregate, cement manufac- | 

. -11.8% to $16.9 million, in part, because of ture, acid water treatment, stone dust, agri- 
| increased construction activity. _ cultural limestone, and mine dusting. Other 

In 1984, 8 companies at 17 operations USS included high-value-added products, 
produced both: air-cooled and water-gran- such as pe: ane on dead pumed dolo- 
ulated iron slag and processed steel slag for UU, ane whlting-whiting substitutes. — 
construction materials. Air-cooled iron slag Dimension.—In 1984, an __ estimated 

| was used mainly for road base, fill, and 500,000 cubic feet of dimension stone, val- 
concrete and asphaltic aggregate. Water- ed at $3.5 million was produced in Ohio. 

granulated iron slag was used as light- Rnantity too ee by now while vaiue 
_ weicht The mai owth areas increas 0. oug 0 continue 
for ron tos neluded replacement for ce- lead the Nation in production of dimension 
ment in concrete construction, use in bi- Sandstone, its share of the total domestic 

tuminous mixtures, and use in lightweight building stone market was only 3%. The 
concrete applications. Steel slag was State’s production was used for sawed and 
typically used as road base, fill, and as- Cut stone, rough irregular-shaped stone, 

phaltic concrete aggregate or recycled to flagging, and curbing. A minor amount of 
the blast furnace. Steel slag usage for as- rough irregular-shaped limestone blocks 
phaltic concrete aggregate was expected to was also quarried. 
be a major growth area. Statistics developed Strontium Compounds.—Barium & 
by the U.S. Bureau of Mines indicated that Chemicals Inc., Steubenville, continued to 
about 60% of steel slag was recycled to blast produce various strontium compounds from 
furnaces in 1984. shipments of strontium carbonate produced 

The Ohio Aggregate Association has esti- in the United States from Mexican celestite 
mated that 3.5 million tons of slag aggre- ore. The major end use was in the manufac- 
gate in 1984 was used for construction in ture of color television tubes, which contain 
the State. This represented about 6.5% of 5% to 7% strontium oxide, supplied as 
the 53.6 million tons of crushed stone and __ strontium carbonate. There was a decline in 
processed sand and gravel that was pro- consumption for this end use with the clos-
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ure of a large television picture tube plant Telephone & Telegraph Corp. (ITT) in 1984. 
in 1983. Another major end use of the Cleveland Gypsum, which reported neither | 
carbonate was in the manufacture of ferrite production nor sales in 1984, had produced 
ceramic magnets. loose fill, block, and high-temperature insu- 

Strontium nitrate, used in pyrotechnics lation. | 
| and signals, continued as the second largest §_ Nationally, the consumption of exfoliated 

end use. Other compound uses included vermiculite for agricultural uses increased 
chromate, which was used as a corrosion slightly over those of 1983, whereas insula- 
inhibitor in pigments; phosphate, which tion uses increased 7%. The principal min- 
was used in the manufacture of fluorescent ing and beneficiation operation continued 
light; and chloride, which was used in the to be that of W. R. Grace & Co. in Montana 

manufacture of toothpaste for sensitive and South Carolina. The ore was also mined 

teeth. in Virginia. | | 

Sulfur (Recovered).—Elemental sulfur —sT. : 7 
was recovered as a nondiscretionary by- : METALS 
product from petroleum refining operations Aluminum.—Ormet Corp., 66% owned b 
by Standard Oil Co. of Ohio at its refineries Coneolidated Aluminum Corp. (Conalco) 
in Lima and Toledo and Ashland Oil Inc. at ng 34% owned by Revere Copper & Brass 
Canton. Also, LTV Steel recovered sulfur Inc., produced primary aluminum in Hanni- 

from its coking plants in Cuyahoga and 4], Alumina for the State’s sole producer of 
Trumbull Counties. Production in Ohio re- )imary aluminum was produced at its : 

mained essentially unchanged while value Burnside, LA, refinery from Sierra Leone 7 
increased 4% over that of 1983. bauxite. Conalco, the 66% owner, operated a 
Tale.—The AFC Corp. Canfield oper- 4 rolling mill, also in Hannibal, and pro- 

ations in Mahoning County processed crude duced sheet and plate for nationwide | 
: ore ‘imported from France. Ground talc, markets. 

shipped within Ohio and to Pennsylvania, As the economic recovery that began in 
West Virginia, and Texas, was used in mid-1983 continued into early 1984, Ormet 
ceramics. i. . restarted two idled potlines in the first 

Titanium — Dioxide Pigments——SCM quarter. The six-potline plant was brought 
Corp., SCM Pigments Group, manufactured to full operating capacity (270,000 short tons 
titanium dioxide at its two Ashtabula per year) and 450 laidoff workers were 
plants. Titanium dioxide is a white pigment recalled. Ormet closed out the year with all 
and opacifer used in the manufacture of ix potlines active, although perhaps at 

paint, paper, plastics, and rubber products. reduced power. In contrast, the U\S. pri- 
The plants’ combined annual pigment ca- mary aluminum industry increased its op- 
pacity was 86,000 short tons by the chloride erating rate from 78% in January to 87% at 
process. In 1984, SCM was spending $25 midyear and cut back to 78% by yearend. In 
million to upgrade the technology and ex- 1984, foreign sources of aluminum gained a 
pand the capacity of the plant that it larger share of U.S. markets, and net im- 
acquired from Gulf + Western Industries ports rose to a record-high level as world 
Inc. (G+ W) in 1983. production increased, also to record high 

Vermiculite (Exfoliated).—Ohio yielded levels. 

first place in production of exfoliated ver- The leveraged buyout of U.S. Reduction 
miculite to California, yet continued to lead (Co. from American Can Co. by executives in 
in the value of production among the 28 the secondary aluminum industry resulted 
producing States. In 1984, sales increased in the late-year startup of the mothballed 
17.6% in quantity and 20% in value. O.M. 40-million-pound-per-year U.S. Reduction 
Scott & Sons Co. in Marysville, Union secondary smelter at Toledo. The new own- 
County, became the State’s sole producer of ers viewed the market for ingots from the 
exfoliated vermiculite in 1984 when Cleve- casting industry as very favorable, noting 
land Builders Supply discontinued oper- that “1984 will be one of record shipments 
ations. | and that the casting market had previously 

O. M. Scott exfoliated vermiculite for peaked in 1979.’ Also in the secondary 
captive use as a fertilizer carrier. The com- aluminum market, Vulcan Materials Corp. 
pany sold fertilizer and control products for closed its 50-million-pound-per-year ingot 
turf grass, ornamentals, and vegetable gar- plant in Sandusky and transferred a por- 
dens throughout the United States and for tion of this total output to the company’s 
export. Scott was acquired by International other three plants—one in Arkansas and
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two in California. The company’s aluminum In mid-1984, Brush Wellman doubled cop- 
billet plant in Sandusky was not affected by _ per rod, bar, and tube capacity at its Elmore 
the closure of the ingot plant. | plant. The project included a computer- 

Also, Aluminum Smelting & Refining Co., controlled electric furnace complex, ‘two | 
the fourth largest smelter in the United draw benches for cold-working large- 
States and the largest in Cleveland, planned diameter and long-length tubular products, 
to expand its more efficient Painesville and processing improvements. Also, Brush 
Township plant and phase out its Maple Wellman announced plans to spend $30 
Heights plant in response to the substantial million for new casting furnaces and rolling 
drop in ingot prices. | . equipment at the Elmore plant and another 

_ Beryllium.—Brush Wellman Inc., with $4 million to construct facilities to reclaim 
administrative offices and research and de-_ beryllium and copper from waste material 
velopment facilities in Cleveland, produced at the plant. a 
beryllium alloys (primarily beryllium- | Copper.—The Nippert Co., a subsidiary of 
copper), beryllia ceramics, and metallic be- Outokumpu, Finland, was proceeding with 
ryllium at its Elmore plant for worldwide plans to construct a 30-million-metric-ton- 
markets. Brush Wellman’s other Ohio oper-__per-year, $4 million copper rod and wire 
ations include its S. K. Wellman Corp. mill adjacent to its existing plant in Dela- 
subsidiary, which manufactures specialty, ware, OH. Nippert, a manufacturer of 
high-energy fraction materials at Bedford, drawn copper shapes and cold-formed com- 

, and its Bucyrus Blades Inc. subsidiary, ponents, also produced heat sinks for power 
which manufactures impact and abrasion- electronic applications and dispersion- 
resistant cutting edges at Bucyrus. =s_— hardened copper for use in resistance weld- 

_ Brush Wellman was the Western World’s ing. The new mill, scheduled to begin oper- 
only fully integrated producer of products ations in early 1985, was designed to pro- 
containing beryllium.: Beryllium ore con- duce both high-chemical and surface quality : 

'  centrate from the Delta, UT, plant was used rod and wire with special emphasis on 
| in all beryllium-containing products. This material to be cold-headed or used in 

plant is capable of processing bertrandite cryogenic applications. © 
from the company’s Juab County, UT, mine Initial production was expected to be 15 
as well as imported berylore. | million pounds per year with 50% for cap- 

_ By September, Brush Wellman reported tive consumption and 50% to be sold under 
that its backlog of orders was at a new the name Coppermetal Rod & Wire, a divi- 
record high as consumption of beryllium sion of Nippert. 
metal and beryllium product showed record Ferroalloys.—The quantity and value of 
strength in 1984. Brush Wellman was Ohio ferroalloy shipments increased 28% 

_ awarded a $13,467,000 contract in late Sep- and 31%, respectively, over 1983 levels 
tember to supply the General Services Ad- owing to increased demand by the steel, 
ministration (GSA) with 60,000 pounds of ferrous foundry, and aluminum industries. 
98% beryllium metal for the U.S. National The State’s six producing companies 
Defense Stockpile to be delivered by the end shipped 411,315 short tons, valued at $273 
of 1985. However, demand for the metal million, from eight plants. Ohio again led 
from GSA, the U.S. Department of Defense, the United States in shipments and ac- 
and the aerospace industries were only part counted for 36% of total U.S. tonnage. 
of the 1984 increased sales. Demand grew Norway’s Elkem A/S, one of the world’s 
for beryllium-copper strip, used in elec- largest ferroalloy producers, raised its par- 
tronic application; and beryllium-copper ticipation in Elkem Metals Co. from 49% to 
rod, bar, tube extrusion, and billets, used 67% in 1984. Elkem Metals operated plants 
increasingly by the oil sector for instrument in Ashtabula and Marietta, as well as West 
housings, measuring systems, and drilling Virginia and New York. Also in 1984, Globe 
applications. Beryllium for brushings and Metallurgical Div. of Interlake Inc., a major 
welding tips also increased. Additionally, producer of ferroalloys and silicon metal, 
the company’s beryllia ceramic line oper- was sold to Moore McCormack Resources 
ated at nearly full capacity. This material Inc. The $37 million sale included the Globe 
was used for semiconductor packages and headquarters and plant at Beverly and a 
chip carriers. The largest consumption in- plant in Selma, AL. Including management, 
creases came from the electronics industry about 350 people are employed at both 
in 1984, while defense and aerospace uses operations. The plants manufactured silicon 
remained beryllium’s largest market. metal and ferroalloys for the aluminum,
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silicone chemical, and steel and iron found- Co., and Pre-Finish Metals Inc. joint ven- 

ry industries. Pickands Mather & Co, ture to build a 400,000-ton-per-year, $80 | 
Cleveland, had been the exclusive sales million line at Pre-Finish Metals’ Wal- 
agent for Globe for over 30 years, and bridge plant. At yearend, LTV Steel and 
products would continue to be marketed Sumitomo Metal Industries Ltd. were form- 
under the Globe trademark. On September ing a $130 million joint venture to produce 
1, Ohio Ferro-Alloys Corp. ceased produc- electrogalvanized sheet at LTV Steel’s 
tion of ferrosilicon at its Philo plant. At the Cleveland Works. , 
time of closure, only two of the seven The integrated steel mills also continued 
electric furnaces were in use for the produc- to add continuous casting capacity. United 
tion of ferrosilicon. While the Philo plant States Steel Corp. at its Lorain Works 
was idle, the company maintained its silicon began production on the new $145 million 
metal production in Alabama but ceased caster, and LTV Steel was completing a 
production of silicon metal at its Powhatan large caster at its Cleveland Works. 
Point plant. In the fourth quarter, Foote The Timken Co. continued construction of 

Mineral Co. reduced operations at its ferro. a $500 million “greenfield” plant in Canton. 
vanadium plant at Cambridge. The plant’s The minimill, using electric furnaces, would 
two furnaces were shut down throughout increase the firm’s steel productivity by 
October and November to reduce inventory 200% with a plant capacity of about 500,000 
and the high cost of maintenance. tons per year. The mill wil] produce high- 

Iron and Steel.—The Ohio steel industry strength alloy steel bars. Startup was ex- 
witnessed a revival in 1984 as raw steel pected in late 1985. : 
production and shipments continued to re- Hunt Steel Co. filed for bankruptcy. The 
cover from the very low levels of 1982. company had installed two electric fur- | 
Although imports rose to record high levels, naces, a continuous caster, and a pipe mill 
capacity utilization remained low, and _ at its Youngstown plant, but ran into finan- 
strong competition restrained prices, yet cial problems during startup. , 
the State’s steel shipments increased about Titanium.—The Timet Div. of Titanium 
5% compared with those of 1983. Metals Corp. of America (TMCA) and RMI, 

In 1984, Ohio’s production, shipment, and __the Nation’s two leading integrated produc- 
consumption of pig iron were 9.6, 9.8, and ers of the metal, produced titanium mill | 
10.3. million short tons, respectively, an products at their Ohio facilities. The light- 
increase of 3.2%, 5.2%, and 8.2%, respec- weight, high-strength, corrosion-resistant 
tively, over 1983 levels. The State’s raw metal was used principally in jet engines 
steel production was 15.4 million tons, 5.8% and frames, space and missile applications, _ 
over that of 1983. Ohio produced 16.7% of condenser tubing for power generating 
the Nation’s steel in 1984 and continued to plants, and chemical processing applica- 
rank as the Nation’s No. 2 steelmaker. tions. 

Jones & Laughlin Steel Corp., a subsid- At yearend, negotiations were begun for a 
iary of LTV Corp., and Republic Steel Corp. leveraged buyout of Timet by a group of 
merged to form the LTV Steel Co. The new __ investors, including its current top manage- 
LTV Steel, the second largest domestic steel ment, and Kelso & Co., a management 

producer, had about 24 million tons per consulting firm specializing in leveraged 
year of raw steel capacity. However, as buyouts. Allegheny International Inc. and 
operations are consolidated, capacity was NL Industries Inc., the former 50-50 joint 
expected to be reduced to 19 million tons. As owners of Timet, would each retain 5% 
one of the conditions of the June merger, shares of the company. Timet, the largest 
the new company had to divest itself of the integrated producer of titanium, produced 
stainless steel finishing mill at Massillon. mill products at its rolling mill in Toronto 
By yearend, the plant was sold to CDH from 'TMCA-produced ingots. 
Metals Inc., owner of steel distribution cen- RMI, the Nation’s second leading inte- 

ters. grated producer of the metal, made tita- 
Major additions to galvanizing capacity, nium sponge at its Ashtabula facility. The 

largely in response to the automobile indus- sponge was then processed into semifin- 
try’s need for better corrosion-resistant ished and finished mill products at the 
sheet, were advanced in Ohio. One was the company headquarters plant in Niles. 
400,000-ton-per-year, $50 million line at the United States Steel and National Distillers 
Middletown plant of Armco Inc. The other & Chemical Corp. continued to be the 50-50 
was the Bethlehem Steel, Inland Steel joint owners of RMI.
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Timet’s sponge and ingot capacities were by the American process, 22% over the — 
| 15,000 short tons and 17,000 tons, respec- depressed level of 1982. Production was 

tively, whereas RMI’s sponge and ingot from zinc concentrate shipped from the 
capacities were 9,500 tons and 12,000 tons, company’s Tennessee Mines Div. and from 
respectively. Their combined ingot capaci- slab zinc. During 1984, the plant operated at 

| ties represented 65% of the U.S. total. 74% of normal operating capacity. The 

Demand for mill products increased appre- increased production was primarily due to 
ciably in 1984, mainly because of increased the continued high level of demand from 
orders for commercial and military aircraft, the tire and rubber industries, which was 
including the B-1B bomber. About 75% of the end use for over 50% of Asarco’s zinc 
shipments was for aerospace applications. oxide production. The company also sup- 
Consumption of titanium dioxide pig-. plied zinc oxide to the coatings, plastics, 

ments rose to a new peak for the second chemical, electronics, ceramics, and glass 
consecutive year because of continued eco- industries. The company also operated a 

nomic expansion and increased demand inc oxide plant in Hillsboro, IL. Because of 
from the homebuilding industry. SCM at gperating losses at these two plants, Asarco 
the former G+ W plant also manufactured rote down their value by $5 million in 
titanium tetrachloride, the intermediate 1984, however, they would continue to oper- 
raw material used to produce titanium ate. | 
sponge. Domestic consumption of titanium Zirconium.—In 1984, eight companies 

sponge rebounded sharply from the low preduced zirconium materials in Ohio. Re- 
pom sort ned in 288. trate thetic ru- fractories, welding rods, milled zircon, ox- 

tile and some iron-titanium sl were used ides, alloys, zircon ores, ceramics, and ce- 
. uum slag wel ramic colors were among the products. Zir- 
in the manufacture of titanium dioxide and ar . . : 

os . | con, the principal ore of zirconium, was 
titanium tetrachloride. About 98% of US. mined as a coproduct of ilmenite and rutile 
consumption of titanium concentrate in f dd pr ts in Florid 
1984 was for manufacturing titanium pig- “TO™ S@N@ Ceposiis in Biorida. 

ments. The rest was used mainly for tita- "1... Mineral Officer, Bureau of Mines, Pittsburgh, 
nium metal. PA. 

Zinc Oxide.—ASARCO Incorporated at Ohio Department of Natural Resources, Division of 

its Columbus refinery produced 17,000 short —(icological Survey, £984 Report on Ohio Mineral Indus 
tons (metal content) of lead-free zinc oxide : 

Table 8.—Principal producers 

Commodity and company Address Type of activity County 

Abrasives (manufactured): 
Carborundum Grinding Co _____-— Box 759 Plant (bonded Hocking. 

Logan, OH 43138 abrasives). 
General Electric Co., 6325 Huntley Rd. Research activities Franklin. 

Specialty Materials Dept. Worthington, OH 43085 (eynthetic 

Globe Steel AbrasivesCo __._.__ 288 1st Ave., Box 1179 Plant (metallic Richland. 
Mansfield, OH 44901 abrasives). 

National Metal Abrasive Co_ ___ __ 142 Auble St., Box 158 __--do ______ Medina. 
Wadsworth, OH 44281 

Steel Abrasives Inc ___________ 2727 Symmes Rd., Box 97 _~__-do _~_____ Butler. 
Fairfield, OH 45014 

Aluminum (primary): 
Oregon Metallurgical Corp _____~— Box 176 Plant________ Monroe. 

Hannibal, OH 43931 
Beryllium: 

rush Wellman Inc___________ 1200 Hanna Bldg. ___-_do ______ Ottawa. 
Cleveland, OH 44115 

Cement: 
Columbia Portland Cement Corp.1?73 Box 1531 _~_--do ______ Muskingum. 

Zanesville, OH 43701 
General Portland Inc.’ ?7__§_§_-§____ Box 109 ____-do ______ Paulding. 

Paulding, OH 45879 
Lone Star Marquette Co.? ________ Box 8, Route 93 ____do _ Lawrence. 

Pedro, OH 45659 
SME Cement Inc. ? __________ Box 1187 Plants _______ Stark and Mahon- 

Uniontown, PA 15401 ing. 
Southwestern Portland Cement Box 191 Plant________ Greene. 

Co.! 2 Fairborn, OH 45324 

See footnotes at end of table. "
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Table 8.—Principal producers —Continued 
pe 

~ Commodity and company Address Type of activity County 

mmon: 
Belden Brick Co ________~~ Box 910 Pits______--_ Tuscarawas. 

Canton, OH 44701 
Hydraulic Press Brick Co_ _ —_ ~ Box 7786 Pit _.________ Cuyahoga. 

Fire Independence, OH 44131 

Crescent Brick Co. Inc.*_ _ _ _ __ 50 Portsmouth Rd., Box 368 Pits________- Jackson. 
Oak Hill, OH 45656 

Ferroalloys: . 
Ashland Chemical Co_ _____——- - 5200 Blazer Parkway Plant_______--~- Franklin. 

Box 2219 
Columbus, OH 43216 

Elkem Metals Co., Elkem A/S®_ _ _ _ Box 80, Lake Rd. East Plants ______~ Ashtabula and 
Ashtabula, OH 44004 Washington. 

Foote Mineral Co., Ferroalloys Div_ — Box 310  Plant____-_-- Guernsey. 
Cambridge, OH 43725 

Interlake Inc., Globe Metallurgical Box 157 _~_--do ____-_ Washington. 
; Div.® Beverly, OH 45715 

Ohio Ferro-Alloys Corp ___-~~-_~- Box 158 __~-do _____~ Muskingum. 
Philo, OH 48771 

Do ____________-~------ Box 517 _~—-do __-_-4 Monroe. 
Powhatan Point, OH 43942 

Union Carbide Corp., Metals Div _ — — Box 299, Route 7 _——-do ______ Washington. . 
Rd. Four St. 
Marietta, OH 45750 

Fluorspar: 
Inverness Mining Co _____-—_-~-~- 29525 Chagrin Blvd. Plant (drying). —— Columbiana. 

Cleveland, OH 44122 
Graphite (synthetic): 

hio Carbon Co ________-~--~- 12508 Berea Rd. Plant___.____.. Cuyahoga. 
Cleveland, OH 44111 

Union Carbide Corp ____~_—_--- Box J, 200 North Town St. ___-do _~__ Seneca. 
Fostoria, OH 44830 

Gypsum: 
Celotex Corp________-__---- 320 South Wayne Ave. Pit and plant _ _ _ Ottawa. 

Cincinnati, OH 45215 
National Gypsum Co.” ____ —~___~- 1901 Henderson Dr. Plant__—___ ~~ Lorain. 

Lorain, OH 44052 
United States Gypsum Co. 5 ___ __ Gypsum, OH 43433 ______ ___.do ____—- Ottawa. 

Iron oxide pigments (synthetic): 
The Hilton-Davis Chemical Box 37869 ___-do ~____~ Hamilton. 

Co., Div. Sterling Drug 2235 Langdon Farm Rd. 
Inc. Cincinnati, OH 45222 

Iron and steel: 
Armco Inc., Advanced Materials Div 1724 Linden Ave. Mill. ________ Muskingum. 

Zanesville, OH 43701 
Armco Inc., Marion Steel Co __ —_—~— 912 Cheney Ave ___-do ______ Marion. 

Marion, OH 43302 
Copperweld Steel Corp_——_____~- Box 351, 4000 Mahoning Ave. ~__-do ______ Trumbull. 

Warren, OH 44483 
Cyclops Corp., Empire Detroit Steel Box 247, 913 Bowman St. ___-do _.___-_ Richland. 
Div. Mansfield, OH 44901 

LTV Steel Co.® 9 = = 3341 Jennings Rd. Mills _______-_ Cuyahoga and 
Cleveland, OH 44109 tark. 

The Timken Co __________-__- 1835 Dueber Ave., SW. Mill and plant __— Stark. 
Canton, OH 44706 . 

United States Steel Corp., 912 Salt Spring Rd. Mill. _~_-____-~ Mahoning. 
Youngstown Works. Youngstown, OH 44509 

Wheeling-Pittsburgh Steel Corp — —__— South 3d St. _~__.do ___ Jefferson. 
Steubenville, OH 43952 

Lime: 
Huron Lime Co ______-_--—-~-~- Box 451, 100 Meeker Quarry and plant Erie. 

Huron, OH 44839 
LTV Steel Co.¥®°__§_§_§ _-_- - - Box 6778, Room 1629 Plant. _~______ Lake. 

Republic Bldg: 
Cleveland, OH 44101 

Martin Marietta Corp.’?_ _____ __ 755 Lime Rd. Quarry and plant Sandusky. 
Woodville, OH 43469 

Ohio Lime Co.!!__§_§ ~~ $e 128 East Main St. Quarries and Do. 
P Woodville, OH 43469 plants. 

eat: 
Kalo Inc.!?_~_ > 5 - 1145 Chesapeake Ave. Bog______--- Wyandot. 

Box 12567 
Columbus, OH 43212 

Lingvai Peat Co________---~-- Route 2, Box 107 Bog _____-__- Williams. 
Edgerton, OH 43517 

Sphagnum Moss Peat Farm _ — _ _ _ — 9797 Thompson Rd., Route 1 Bog __..___-- Champaign. 
West Liberty, OH 43357 

Perlite (expanded): 
Celotex Corp.45 ____________- 320 South Wayne Ave. Plant. _~______ Hamilton. 

Cincinnati, OH 45215 
Cleveland Builders Supply Co.?* _ _ _ 2100 West 3d St. _~_ do _._ Cuyahoga. 

Cleveland, OH 44113 

See footnotes at end of table.
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Table 8.—Principal producers —Continued 
ee 

Commodity and company Address Type of activity County 
eee ee? OO ee 

Quartz crystal (cultured): 
Sawyer Research Products Inc _ _ _ _ 35400 Lakeland Blvd. Plant ___§_____ Lake. 

Sal Eastlake, OH 44094 
t: 

Diamond Crystal Salt Co__._ _ _____ Box 149 Well and plant _ _ Summit. 
2065 Manchester Rd. 
Akron, OH 44309 

International Salt Co__§___ ~~ __ 2400 Ships Channel | Underground Cuyahoga. 
Cleveland, OH 44101 mine and plant. . 

Morton Thiokol Inc., Morton Salt Div Box 390 Underground Lake and Wayne. 
Painesville, OH 44077 mine, wells, 

plant. 
PPG Industries Inc., Chemical Div.!4 Box 31 Wells and plant _ Summit. 

| Barberton, OH 44203 
Sand and gravel: 

Construction: 
American Aggregates Corp.'5 _ _ Drawer 160, Garst Ave. Pits and plants Belmont, Butler, 

Greenville, OH 45331 (12 operations). Champaign, 
Clark, Franklin, 

- Greene, 
Hamilton, 

| Licking, War- 
. . ren. 

. Dravo Corp _____________ 5253 Wooster Rd. Pits and plants Butler, Hamilton, 
Cincinnati, OH 45226 (6 operations). Meigs. 

Industrial: 
Walter C. Best Inc_________ Box 87, 11830 Ravenna Rd. Quarry and mill _ Geauga. 

Chardon, OH 44024 
Central Silica Co. _____.____ . 806 Market St. - Quarries and mills Knox and Perry. 

' Zanesville, OH 43701 
Southern Silica Inc ________ Box 22, Whiskey Run Rd. Quarry and mill _ Ross. 

5 Richmondale, OH 45673 

IF on: 
Standard Slag Co. #7__§_ Box 1378 Plants (5 Cuyahoga, 

Youngstown, OH 44501 . operations). efferson, 
Trumbull. 

United States Steel Corp _____ 1807 East 28th St. Plant________ Lorain. 
Lorain, OH 44055 

Iron and steel: , 
Heckett Co _____________ Box 1071, N. Main St. Plants (3 Richland, Stark, 

Butler, PA 16001 operations). Trumbull. . 
Stein Inc_______________ Box 31178 Plants (2 Cuyahoga and 

Cleveland, OH 44131 operations). Lorain. 
Stone: 

Crashed Aggreg: Co Dra 160, G A Quarri d Clark, F erican ates Corp ___ wer 160, Garst Ave. ies an ark, Fayette, 
Greenville, OH 45331 plants. Franklin, 

Greene, 
Montgomery, 
Warren. 

The France Stone Co.? ____ __ Box 1928, 1800 Toledo Trust Quarries and plant —_ Lucas, Sandusky, 
Toledo, OH 43603 Seneca, Wood. . 

Martin Marietta Refractories _ _ 755 Lime Rd. Quarry and plant Sandusky. 
Woodville, OH 43469 

National Lime & StoneCo____ _‘ First National Bank Bldg. Quarries and Allen, Auglaize, 
Findlay, OH 45840 plants. Crawford, Dela- 

ware, Hancock, 
Marion, Put- 
nam, Wyandot. 

Sandusky Crushed Stone Co. Inc., Box 527 Quarry and plant Erie. 
a subsidiary of Ralph Rodgers Sandusky, OH 44870 

SME Lime & Chemical Co ___ _ Box 1187 Quarries and plant —_ Lucas. 
Uniontown, OH 15401 

Dimension: 
Briar Hill Stone Co ________ Box 148, State Route 520 ~~ _.do _~_____ Coshocton, 

is Glenmont, OH 44628 Qu Holmes, Knox. 
Cleveland Quarries Co.48____ _ Quarry Rd. arry and plant Lorain. 

Amherst, OH 44001 my P 
The France Stone Co _______ Box 1928, 1800 Toledo Trust Quarries and plant Seneca. 

Toledo, OH 43603 
Waller Bros. Stone Quarry Co __ 134 County Rd. _~__-do ______ Scioto. 

McDermont, OH 45652 
Sulfur (recovered): 

Standard Oil Co. of Ohio_ _______ 1750 Midland Bidg. Refineries __ __ _ Allen and Lucas. 
Cleveland, OH 44115 

Tale Ground): 
Corp., Pine Lake Clay Div ___ _ Western Reserve Rd. Plant________ Mahoning. 

Canfield, OH 44406 
Titanium: 
RMICo ______ Box 269, 1000 Warren Ave. Plants _______ Ashtabula and 

Niles, OH 44446 Trumbull. 
Timet Div., Titanium Metal Corp. of 100 Titanium Way, Box 309 Mill = > Jefferson. 
America. Toronto, OH 43964 

See footnotes at end of table.
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| Table 8.—Principal producers —Continued | 

Commodity and company Address Type of activity County 

Titanium dioxide: 
SCM Corp., SCM Pigments Group _ _ 2900 Middle Rd. Plants ______~_ Jefferson. 

Ashtabula, OH 44004 
Vermiculite (exfoliated): 

Cleveland Builders Supply Co.'* _ _ _ 2100 West 3d St. Plant_______- Cuyahoga. 
Cleveland, OH 44113 

O. M. Scott & Sons Co.!®__ 14111 Scottslawn Rd. ___-do ______ Union. 
Marysville, OH 43047 

Zinc oxide: 
ASARCO Incorporated?®________ Box 327 | ~___do ~~ ___ Franklin. 

Columbus, OH 43216 

1Also crushed stone. 
2Also clays. 
$Formerly Columbia Cement Corp., acquired by SME Industries Inc. 
“Formerly Cedar Heights Clay Co. he 
5Also lime. 
®Sold in November to Moore McCormack Resources Inc. 
7Also expanded perlite. 
8Formed in June by the merger of J & L Steel Corp. and Republic Steel Corp. 
®Also sulfur (recovered). 
10Formerly Republic Steel Corp. 
11Refractory dead-burned dolomite and dolomitic lime. 
12Formerly Agricultural Laboratories Inc. 
48Discontinued operations in 1984. . 
14A bandoned operations in September 1983. _ 
15 Also iron slag. " 

. 16Subsidiary of Oglebay Norton Co., Cleveland, OH. 
17 Also construction sand and gravel. 
18A]so natural abrasives. 

ee 19 Acquired by International Telephone & Telegraph Corp. (ITT) in 1984. 
290A Iso sulfuric acid. .
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The Mineral Indust f 

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

| By Lorraine B. Burgin! 

The value of nonfuel minerals in Oklaho- clays, and feldspar. Of the minerals survey- 
' ma rose to $246 million in 1984, surpassing ed, value of production increased in all 

1981’s record high of $235 million. Construc- except iodine, lime, and salt; a decline in 

_ tion materials continued to represent most quantity of production was noted only in | 
of the output value, with cement, crushed iodine. Nationally, Oklahoma ranked first 
stone, construction sand and gravel, and in output of iodine and second in crude 

gypsum leading the commodities, followed gypsum and tripoli. | 
by industrial sand and gravel, iodine, lime, 

: Table 1.—Nonfuel mineral production in Oklahoma! 

1983 1984 

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

Cement: 
Masonry ___________.—___. _ thousand short tons_ — 45 $3,074 49 $3,506 
Portland _~________~ 2 2 LL _dow 1,719 83,685 1,732 84,701 

Clays _________~______ do 862 2,288 979 2,498 
. Gem stones_______________ Le NA 2 NA 2 
Gypsum_____________.._ + — thousand short tons__ 1,351 11,571 ~~ 1,549 13,485 
Pumice ______~__ Ld LL 1 WwW WwW W 
Sand and gravel: 

Construction _______________~__________do___~_ €7,500 ©17,300 10,984 26,582 
Industrial_______~~_~_~___~_______________do____ 1,184 13,221 WwW WwW 

Stone: 
Crushed________ ~~ _--__ edo 23,865 76,941 ©25,500 ®86,000 
Dimension _____~_~ ~~ 222222 _____do____ 10 737 €12 e771 

Combined value of feldspar, iodine, lime, salt, tripoli, and values 
indicated by symbol W_____§_§___§_______ ee XX 17,367 XX 28,187 

Total ~~~ 2 LLL LLL XX 226,186. XX 245,732 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

477
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- Table 2.—Value of nonfuel mineral production in Oklahoma, by county! 

- (Thousands) 

Minerals produced in 1983. - 
County 1982 1983 in order of value 

Atoka __~____§_ = (7) $1,900 Stone (crushed). os 
Beaver _____ Le Ww WwW Pumice. 

- Blaine__ = WwW Ww Gypsum. 
Bryan______________~_ Ww Ww Stone (crushed). a. 
Caddo_________ ~~ __ ee $2,278 WwW Stone (crushed), gypsum. 
Canadian ___________~~-~--~______ Ww. 1388 Clays. 
Carter_-_-_§__§_ = (?) — 
Cherokee _____ ___________________ (?) Ww Do. 
Choctaw ________________ ee 768 Ww Stone (crushed). 
Cleveland____§_~___§_ ~~~ 1,382 (3) 
Coa] ~~ 2 (?) WwW Stone (crushed). _ 
Comanche _______ ~~~ WwW W___ Stone (crushed), gypsum. 
Cotton. __$_§__§____~____ Le 1,278 (3) 
Craig ~~. ~___ LLL (?) 1,012 Stone (crushed). 

- Creek 2 Le Ww WwW Stone (crushed), clays. 
Custer____________~_~____ LL Ww W Clays. 
Garfield___§_§__§_ = 5 5 LL Ww a 
Garvin _________ WwW (3) 
Greer ____§____ Le Ww WwW Stone (crushed), clays. 
Harmon__—____~~ ~~ LL WwW Ww Salt. 
Haskell ____§_§_§_____~__~_ (?) W Stone (dimension). , 
Hughes ___________~2 WwW (3) ; 
Jackson_______ ~~ Le W WwW Gypsum. oo 
Johnston ______§__ > WwW WwW Sand (industrial), stone (crushed), stone 

(dimension). 
Kay ____________ LLL 599 WwW Stone (crushed). . . 
Kingfisher ______________________ WwW Ww Iodine. 
Kiowa__ ~~~ ~~~ ~~ ~~ () WwW Stone (crushed), stone (dimension). 
Le Flore. ___§____~ ~~ WwW Ww Clays, stone (dimension). . 
Logan _______~___ ~~~ ~~~ ~~ WwW (3) 
McClain __~_~_ 2 WwW (3) 
McCurtain _____§_§__ 565 896 Stone (crushed). . 
McIntosh ____~§_-§_§_§_~__ (7) Ww Do. . 
Major ____________________ (?) Ww Do. 
Marshall _-__§_>_§_-§_~§_~§_§__ = ee (?) Ww Do. 
Mayes_______~ ~~ ~__~__________ W W Cement, stone (crushed), clays. 
Murray _____~$~§_____~_~_~_ WwW 7,426 Stone (crushed). 
Muskogee_____§ >_> >_> Le WwW W Feldspar, sand (industrial). 
Noble ____§_§____________________e (?) Ww Do. 
Nowata______________ —_ WwW Stone (crushed). 
Oklahoma _____§________ = Ww WwW Clays. . 
Okmulgee ____________________ (7) WwW Stone (crushed). 
Osage _____§____ (7) - 41,473 Do. 
Ottawa ________ Le Ww WwW Stone (crushed), abrasives. 
Pawnee ________§_§_~>__ W 2,346 Stone (crushed). 
Payne__________ WwW 500 Do. : 
Pittsburg _-§__§_§__________________ Ww: Ww Stone (crushed), stone (dimension). 
Pontotoc __-__§___§_§___ 31,896 Ww Cement, sand (industrial), stone (crushed), 

clays. 
Pottawatomie ____________________ Ww. (3) y 
Pushmataha________§__ 2 WwW (3) . 
Rogers. _§____.~________~____ 407 WwW Cement, stone (crushed), clays. 

Seminole _____________________ Ww Ww Stone (crushed), clays. 
Sequoyah_______________ W Ww Lime, stone (crushed). 
Texas ____ WwW (3) 
Tillman __~_~ ~~~ = (?) — 
Tulsa __~_~_ 5 3,016 Ww Stone (crushed). 
Wagoner ___________ 180 (3) 
Washington _____________________ (?) Ww Stone (crushed). . 
Woodward ______________________ W WwW Iodine, stone (crushed), gypsum. 
Undistributed* _~__________________ 97,508 193,195 
Sand and gravel (construction) __________ XX ©17,300 
Stone: 

Crushed_______ ~~~ Le €84 200 XX 
Dimension ____________________ r e5g9 XX 

Total_____________________ 5224665 226,186 
meee 

“Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with ‘“Undistributed.” 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 
2Crushed and dimension stone was produced; data not available by county. Total State values are shown separately 

under “Stone.” 
3Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
“Includes gem stones and some sand and gravel (construction, 1982) that cannot be assigned to specific counties and 

values indicated by symbol W. 
*Data do not add to total shown because of independent rounding.
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- Table 3.—Indicators of Oklahoma business activity . 7 
i 

. 1982" 1983 1984P 
ON 

Employment and labor force, annual average: 
Population ______ _______-_---~~-~~---_----~- ~~~ ~~~ thousands_ _ 3,226 3,010 3,298 
Total civilian labor force ______§ ~~~ ~~ ~~ ed 1,486 1,552 1,548 
Unemployment ___ _____-_-__-_-_--_--_~-~------------do____ 85 140 109 

Employment (nonagricultural): | . 
Mining total. _-§__- ~§ 5 eee ~~ do 105.6 770.7 75.0 

Metal mining? _-_-_-_-§_________________ a __--do___ Al dl l 
. Nonmetallic minerals except fuels! ___._._.__/______.____-do___~- 1.7 1.7 1.7 

Coal mining! ~§ 5 edo 1.7 1.2 1.2 
Oil and gas extraction _______.. se ee doe 102.1 . 74.7 72.0 

Manufacturing total. _.__§ ~~ 5 5 5 5 5 eee do 180.8 166.2 174.1 
Prirnary metal industries —.§_§ -/§ __/ ________-___--_-.-~---do___~ 5.0 3.9 4.1 
Stone, clay, and glass products ______..___.--__~-~--~-do____ 10.7 10.9 11.0 
Chemicals and allied products!_____________________--do___~ 2.1 2.1 NA . 
Petroleum and coal products _______.._-_---_-__--~~-do___~- 8.4 8.4 8.6. 

ot Construction __________ ~~ 2 eed 59.7 52.4 51.0 
Transportation and public utilities __ _______-____--____-~--do____ 70.7 66.3 64.5 
Wholesale and retail trade ___ $5 _-_-__ ~~ 5 ee ee do 289.4 284.5 288.3 
Finance, insurance, real estate ______________~__~--_-_~-~do____ 61.2 62.8 64.6 . 
Services ___________________ eee 0 216.0 215.5 221.6 
Government and government enterprises ___________--_____-do___~_ 237.2 245.2 245.5 

Total__-_________ ee do 1,216.6 1,170.6 1,184.6 
Personal income: uo 

Total__________________ eee LL  ~Cmillions_ _ $35,739 $36,013 $38,438 
Per capita. _-____._~_-__ ~~ eee eee $11,080 $10,880 $11,655 

Hours and earnings: - 
Total average weekly hours, production workers ___..._______-~----~---- 39.5 40.5 41.6 
Total average hourly earnings, production workers ____________-_~-_~--- $8.69 $9.21 $9.64 

Earnings by industry: | 
Farm income_______________~_~__ ~~ eee ~Xmilhons_ — $694 $400 $599 

_ . Nonfarm ______ 2-_-__--_-~--------------------------do-_-~ $24,895 $24,815 $26,238 
'  °“ Mining total. = _-_._____-__~_~_ = ----------2----do.___ $3,541 $2,594 - $2,561 

Metal mining _________________~-_--~--------~---do___~_ (?) WwW WwW 
Nonmetallic minerals except fuels________.____+-~-.---do___-~ $35 $36 $38 

Coal mining _________________----__------~--~--do____ $52 WwW WwW 
Oil and gas extraction ____.___ ~~ 7» - --_-- do $3,453 $2,516 $2,474 

Manufacturing total_____.§______.______------~------~-do____ $4,226 $4,144 $4,628 
Primary metal industries _____._____--.---_------~--do___~_ $129 $116 $130 
Stone, clay, and glass products -_ _____.._-_-___-_---~~-do___~— $249 $272 $287 

yO Chemicals and allied products _______-----_-_--__---~-do___~- $89 $98 $107 
Petroleum and coal products ___________-___~_____-~~~-~do___~ $342 $352 $411 

Construction _________/=________ eee do.___ Ss“ $1,869 $1,386 $1,512 
Transportation and public utilities _._______-______-_-..--do___~_ $1,987 $2,059 $2,098 
Wholesale and retail trade __§__ ~§ 5 »§ 5 = eed $4,186 $4,170 $4,376 
Finance, insurance, realestate ______________________-__do____. $1,195 $1,368 $1,454 
Services _-_-___-~_~______ eee dd $3,786 $4,129 $4,480 
Government and government enterprises ___________.._____--do___ _ $4,536 $4,890 $5,050 

Construction activity: 
Number of private and public residential units authorized ___._-______--~-- 28,741 40,125 22,004 
Value of nonresidential construction. ______.__- ~~. _—~— millions__ $835.6 $785.9 $791.4 
Value of State road contract awards _____________________~---do____ $179.1 $195.4 $203.6 
Shipments of portland and masonry cement to and within the State 

thousand short tons_ _ 1,912 1,824 1,811 

Nonfuel mineral production value: 
Total crude mineral value _____________~_~__________ ~~ ~~ millions. — $224.7 $226.2 $245.7 
Value per capita___..__$__/__- ~~~ __ eee $70 $68 $75 

PPreliminary. ‘Revised. NA Notavailable. W Withheld to avoid disclosing company proprietary data. ' 
1O0klahoma Employment Security Commission. 
2Less than 1/2 unit. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines.
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Figure 1.—Principal mineral producing localities in Oklahoma. 

Trends and Developments.—The Center | Exploration Activities.—Exploration for 

for Economic and Management Research at nonfuel minerals in the State was limited, 
, the University of Oklahoma reported that however, several instances were reported. 

definite weaknesses were beginning to de- Two religious groups, claiming the discov- 
velop in Oklahoma’s economy. Although ery of submicroscopic gold, leased acreages 
some gains were made in retail sales and for mining in the Caney and Mount Carmel 
income, in manufacturing, and in the vol- areas south of Atoka, Atoka County. Mo- 
ume of oil production, total construction lybdenite mineralization occurring as frac- 
activity fell nearly 23% in 1984. Sharp _ ture fillings and as disseminations in a 10- 
drops were noted in residential, industrial, foot-wide zone in the Wichita Mountains 
and institutional nonresidential construc- province of southwestern Oklahoma was 
tion; however, commercial construction and noted, and at the T. Boone Pickens School of 

streets and highways posted increases. The Geology, Oklahoma State University, a 
unemployment rate declined to 7.2% in project was initiated to examine the genesis 
1984 from 9.1% in 1988.? - and extent of the mineralization found in 

Mining employees, including those in oil the Reformatory Granite at the Willis 
and gas production, declined from 77,700 in Quarry, Greer County.’ 
1983 to 75,000 in 1984.3 According to the Legislation and Government  Pro- 

Oklahoma Employment Security Commis- grams.—On April 30, 1984, the U.S. Office 
sion, the oil and gas production industry of Surface Mining (OSM) took over the 
employed 72,000 in 1984, a 3.6% drop from Oklahoma Department of Mines responsi- 
that of 1988. Average employment in the bility for inspecting and regulating the 
coal mining industry steadied at 1,200 work- quality of Oklahoma’s strip mines. OSM 
ers in 1984, the same as that of 1983. In the charged the State with lax enforcement of 
nonfuel, nonmetallic mining industry, em- Federal mining laws, violation of Oklahoma 

ployment was also the same as that of 1988, regulations, and disregard of public com- 

1,700 workers, and in the metal mining plaints about environmental dangers. In its 
industry, the number of workers remained first such takeover under the 17-year-old 
about 100. mining law, OSM assumed responsibility
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for inspections and assessment of fines, but methods of halting depletion of ground 

allowed the Oklahoma Department. of water supplies in the Ogallala aquifer and 7 

Mines to continue to issue and review min- ways to replenish underground reservoirs. 

ing permits. : 7 Known as the High Plains States Ground- 

During the year, Oklahoma took steps to water Demonstration Program Act, the leg- 

regain full control of the surface coal min- islation affected 156,000 square miles in 

ing regulatory program. The State legisla’ Oklahoma and parts of Colorado, Kansas, 

ture nearly doubled the Oklahoma Depart- Nebraska, South Dakota, Texas, and Wyo- 

ment of Mines budget and number of em- ming. 
ployees, bringing the total from $1.2 million The Oklahoma Geological Survey pub- 

and 29 employees in fiscal year 1984 to $2.2. lished Special Publication 84-2, a revised 

million and 49 employees in fiscal year and updated catalog of the Oklahoma Geo- 

1985. The Oklahoma Department of Mines _ logical Survey Core and Sample Library of 

submitted a plan to OSM that called for the well cores, on the South Campus of the 
State to resume inspecting mines first in University of Oklahoma. The catalog con- 

Okmulgee and McIntosh Counties Novem- _ tains 2,306 records of the cores identified by 

ber 15, to expand to a multicounty region by _ locality, operator, owner, depth, and geolog- 

December 15, and statewide by February 15, ic formation. In existence since 1937, the 

1985. library stored an extensive collection of 

In October 1984, the President signed into cores from coal-bearing rocks and other 

_ law a bill providing for a $20.5 million study economic mineral deposits.* 
and demonstration project to determine : | 

| REVIEW BY NONFUEL MINERAL COMMODITIES | 

NONMETALS shale, iron ore, and sandstone. Consumption 

; of natural gas, the chief fuel used in the 

Cement.—Cement producers in Oklaho janufacture of cement, declined, while the | 

ma included Blue Circle Inc. (formerly Mar- amount of electricity purchased rose. The 
tin Marietta Corp.’s Martin Marietta Ce- very small amount of bituminous and an- 

ment Western Div.) at Tulsa, Ideal Basic thracite coal used increased slightly. 
Industries Inc. at Ada, and Lone Star Indus- Clays.—Production of clay and shale con- 

tries Inc. at Pryor. _ tinued to increase in quantity and value. 
Production of finished portland cement (Common clay and shale was used principal- 

increased 4.6%, and shipments of gray and ly in manufacturing portland cement, pot- 
white finished portland cement increased tery, face and common brick, and light- 

slightly. Shipments of gray and white fin- weight aggregates. The aggregates are used 
ished portland cement, classified as general mostly in fabricating lightweight blocks and 
use and moderate heat type, declined in structural products. The average unit value 
quantity and value. Shipments of other declined from $2.66 in 1983 to $2.55 in 1984. 
varieties of gray cement, such as high-early- In late 1984, after a 2-year shutdown, 
strength, high-sulfate-resistance, and oil Acme Brick Co. started a multimillion dol- 
well, increased in tonnage and value. Fin- lar expansion and modification of its Tulsa 
ished portland cement was used principally brick plant. The annual capacity was to be 
by ready-mixed concrete companies, follow- increased from 25 to 45 million bricks per 
ed by building material dealers, highway year, with the replacement of periodic kilns 
contractors, concrete product manufactur- by a computerized continuous tunnel kiln 

ers, and others. Highway contractors’ use and automated equipment for setting and 

rose about 30%, while building materials’ stacking. 
use declined 59% from its high consumption Merry Companies of Augusta, GA, acquir- 

in 1983. ed the Oklahoma Brick Corp., which had 
Most cement was shipped from plant to clay pits at Union City and Muskogee. The 

terminal by rail, thence to consumers by Oklahoma Brick concrete block production 
truck; a small amount was barged from the facilities in Union City were acquired by 

terminal to consumers. Prepared masonry Thomas Concrete Rock Products Co. and 
cement produced and used rose with the moved to Oklahoma City. 
value of sales, increasing more than 14%. Frankoma Pottery Co. resumed produc- 

Principal raw materials consumed included _ tion from its clay pit and newly constructed 

cement rock, limestone, clays, gypsum, plant west of Tulsa. Situated at Sapulpa,
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Creek County, the original plant, with sum Co. Inc. quarry near Cement will sup- 
| 79,000 square feet, was destroyed by fire in ply additional raw material.  _—s_. ae 

1983 and replaced in 1984 with a 55,000- Iodine.—Most. of the iodine produced in 
square-foot facility. Of the 140 people em- the Nation is recovered from brines- in 
ployed before the $2 million fire, nearly 80 Oklahoma; however, in 1984, output declin- 
were rehired when production resumed... ed about 20% in quantity and 25% in value, 
Feldspar.—Oklahoma was one of six in part, because of the economy, competi- 

States reporting feldspar production. Ark- tion with imports, and until October, with. 
hola Sand and Gravel Co. continued to sales of surplus iodine from the General 
recover feldspar from sands dredged from Services Administration stockpile... | 
the bed of the Arkansas River near Musko- . Woodward Iodine Operations, 51% owned. 
gee. The acid-washed product was 25% feld- by PPG Industries Inc. and 49% owned by 

| spar and 75% quartz and was used by glass Amoco Production Co., recovered iodine 
| industries in the State. The quantity and from brines associated with natural gas at. 

value of output continued to gradually in- its plant approximately 8 miles northeast of . 
crease as markets improved. Woodward, Woodward County. The facility 
_ Gem Stones.—Oklahoma’s barite rose was the largest crude iodine recovery unit 
rocks are found unevenly distributed in a_ in the United States. On July 16, the op- 
narrow band of Permian Garber Sandstone — eration was sold to Woodward Iodine Corp., 
from Paul’s Valley, Garvin County, on the a subsidiary of Asahi Glass Co. Ltd. of | 
south to Guthrie, Logan County, on the Tokyo, Japan, owner of Ise Chemical Indus- . 
north. Locating and collecting barite roses try Co. Ltd., the world’s largest producer of 
at an area east of Norman was described in iodine. Almost three-fourths of the iodine 
the literature.® : consumed in the United States was import- — 
Gypsum.—Oklahoma rose from being the ed, mostly from Japan. Acquisition of the 

Nation’s third largest producer of crude property by Asahi Glass was expected to 
gypsum in 1983 to second place in 1984. increase production by providing capital for 

| Output increased more than 14%, and its the drilling of new wells. No new wells had 
value increased about 16% as the industry been drilled in the area since 1981, and 
expanded. - a , output was declining at the existing wells.’ 

Production of calcined gypsum increased North American Brine Resources, a joint 
dramatically in both quantity and value. venture of Beard Oil Co. of Oklahoma City 
Republic Gypsum Co. and United States (40%) and two Japanese firms—Godoe USA 
Gypsum Co. operated calcining facilities in Inc., a subsidiary of United Resources In- 

| the State. Republic Gypsum planned to dustry Co., (50%) and Inorgchem Develop- | 
build a second gypsum wallboard produc- ment Inc., a subsidiary of Mitsui & Co. — 
tion line parallel to the existing line at its (10%)—recovered iodine from oilfield waste | 
Duke facility. About 75 new jobs were ex-_ brines at its miniplants in Dover and Hen- 
pected to be added upon completion of the nessey, Kingfisher County. 
new line in October 1985. To fully integrate Iodine from Oklahoma was used chiefly 
its operation and to utilize its 1,000-ton-per- for catalysts, animal feed additives, phar- 
day gypsum capacity, the company pur- maceuticals, disinfectants, and stabilizers, 
chased two paperboard plants from Packag- followed by inks and colorants, photograph- 
ing Corp. of America, a Tenneco Inc. compa-__ic equipment, iodized salt, smog inhibitors, 
ny. In December, U.S. Gypsum became a_ and other products. 
subsidiary of USG Corp., which was formed Lime.—St. Clair Lime Co. continued un- 
as a holding company to provide manage- derground mining of a high-calcium lime 
ment for nine operating subsidiaries. for producing quicklime and hydrated lime 

Temple-Eastex Inc. announced construc- at its operation in Marble City, Sequoyah 
tion of an $18 million gypsum mill and County. By December 1984, the company 
wallboard manufacturing plant adjacent to completed the fourth phase of an expansion 
its gypsum quarry near Fletcher. The new and modernization project at its facility, 
plant was expected to produce approximate- boosting capacity to about 900 short tons 
ly 300 million feet of gypsum wallboard per’ per day. Two kilns were improved, and 
year by the second quarter of 1986, and to _ storage, bagging, and loading space was 
employ about 100 people on a 7-day sched- increased. Production rose 5% in quantity, 
ule. Markets for the wallboard were to but value declined about 1%. 
include Kansas, Oklahoma, and Texas. On Pumice (Volcanic Ash).—Volcanic ash 
completion of the plant, the Harrison Gyp- was mined and processed at Axtell Mining
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Corp.’s Beaver No. 1 Mine near Gate, Bea- even-numbered years only; therefore, this - 

ver County, in the eastern Oklahoma Pan- chapter contains only estimates for 1983. 

handle area. Deposited in a Pleistocene Age Data for odd-numbered years are based on 

lake, the 40- to 70-foot-thick volcanic-ash annual company estimates made before 

bed consisted largely of volcanic glass yearend. . 

shards, mixed with lesser amounts of clay, Production of construction sand and grav- 

‘feldspar, mica, quartz, and diatom fossils. el increased about 46% in quantity and 

- Qutput stabilized and value increased dur- nearly 54% in value over that. of estimated 

ing 1984; the product was used mostly in 1983 data. Leading producers, in descending 

abrasives, with a small amount for road order of tonnage, included The Dolese Co. | 

construction and maintenance. with four pits, Anchor Stone Co. with two 

Salt.—Salt output remained the same as_ pits, and seven other producers. operating 

that of 1983; however, its value declined one pit each. Of 106 companies and govern- 

nearly 7%. Natural brines in Oklahoma ment agencies with 123 operations and 127 | 

originate in shallow underground salt beds pits, these 9 companies produced 52% of. 

in the Permian Flowerpot Shale. Commer- Oklahoma’s construction sand and gravel. _ 

cial brines are pumped from shallow wells _ Industrial.—Industrial sand output fell 

drilled into brine-filled solution cavities in in volume, but its value inched upward. The 

salt beds. Acme Salt Co. at Erick, Harmon unit value of industrial sand was $11.89 per 

County, produced crystal salt from brines ton in 1984. The two producers were Penn- | 

- evaporated in solar ponds. sylvania Glass Sand Corp., with its Oklaho- | 

Cargill Inc. of Minnesota bought the ma plant and works near Mill Creek in __ | 

Blackmon Salt Co. of Freedom and com- Johnston County, and Mid-Continent Glass’ | 

~ menced building a 200,000-short-ton-per- Sand Co., with its Roff pit near Ada in. 

year salt processing plant. On completion of Pontotoc County. In descending order of | 

construction in early 1985, about 50 people volume, industrial sands were used for spe- 

were expected to be employed, processing cialty glasses, containers, flat glass, foundry 

salt harvested from 10 solar evaporation molding and core, ground fiberglass, roofing 

ponds. Natural underground brines from granules and filler, hydraulic fracturing for a 

the Flowerpot salt deposit near the Cimar- stimulating hydrocarbon producing forma- 

ron River will provide the feeder stock for _ tions, chemicals, scouring cleansers, porce- 

the new plant on 1,900 acres of land 8 miles lain pottery, blasting, and refractory pur- 

west of Freedom, Woods County. Blackmon _ poses. | 

Salt mined, processed, and marketed the Pennsylvania Glass Sand announced a oy 

salt for approximately 75 years until the $6.6 million modernization and expansion | 

operation was sold to investors in 1981. At program at four of its operations for pro- : 

its peak, production totaled 30,000 short ducing micrometer-sized ground silica, one | 

- tonsannually. — of them being the plant in Mill Creek. 

Sand and Gravel.—Construction.—Con- Automated production and quality assur- 

struction sand and gravel production is ance equipment, in addition to packaging. 

surveyed by the U.S. Bureau of Mines for facilities, were expected to be installed. , 

Table 4.—Oklahoma: Construction sand and gravel sold or used in 1984, 
. '. by major use category. 

i 

Quantity 

Use housand (enousands) per ton 
EEE 

Concrete aggregate __________-___--_--~------------------ * 3,415 $10,146 $2.97 

Plaster and gunite sands __________-__-------------------- 263 537 - 2.04 

Concrete products ________.---------------------------- 16 42 2.66 

Asphaltic concrete _______.___---~----------------------- 443 828 1.87 

Road base and coverings ___________----~------------------ 449 1,009 2.25 

Fill _______________._-_--____--------------------- 1,589 2,546 ‘1.60 
Other! _________________.-__----------------------- 4,808 11,475 2.39 

Total? or average___________---_------~---------------- 10,984 26,582 2.42 

1Includes roofing granules and other unspecified uses. 
2Data may not add to totals shown because of independent rounding.
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| Stone.—Stone production is surveyed by Mississippi, Missouri, Nebraska, Oklahoma, 
the U.S. Bureau of Mines for odd-numbered and Texas.® _ a oo 
years only; therefore, this chapter contains Sulfur (Recovered).—Production of sulfu- _ 
only estimates for 1984. Data for even- ric acid recovered in smelting and refining 
numbered years are based on annual com- zinc concentrates increased about 6% in — 
pany estimates made before yearend. = quantity and declined 0.9% in value. | 

Preliminary estimates indicated crushed Tripoli.—Of three States producing tripo- | 
and dimension stone production increased li in the Nation, Oklahoma continued to 
in quantity and value. | | = rank second; Illinois and Arkansas were the 

| Rock producers continued to face environ- other. States where the product was mined. 
mental problems of quarries placed in sub- Tripoli is a naturally recurring microcrys- 
urban or rural areas where homeowners talline, finely particulated, friable form of 
protested the close proximity of the plants. silica leached from a siliceous limestone or 
Tulsa Rock Co., a subsidiary of Koppers Co. calcareous chert. The American Tripoli Co. _ 

7 _Inc., sought an extended 5-year surface mined tripoli in east-central Ottawa Coun- 
“mining permit to operate its limestone ty, northeastern Oklahoma, and processed 
quarry near Owasso in the northwest cor- the material in Seneca, MO, for use as an _ 
ner of Rogers County. The company sup- abrasive in polishing and buffing com- 
plied crushed stone to concrete producers pounds. Output of tripoli increased 35% in 

: and sold other products from riprap to quantity and 38% in value in 1984. - 
_ agricultural limestone. Although the oper- Vermiculite (Exfoliated).—W. R. Grace __ 

: __ . ation was carefully planned to minimize. & Co. produced exfoliated vermiculite at its 
| | dust and noise pollution, residents of the plant in Oklahoma City from raw material __ 

_ area, in 1984, continued to protest that, shipped in from out of State. Production 
under the new 5-year permit law passed by and sales of the material declined slightly 

_ the legislature in 1983, their complaints jn quantity and value. Uses of the product 
about the plant would only be heard once included block insulation, loose-fill insula- _ 
every 5 years instead of yearly as it was in tion, and concrete aggregate; a small 

. the past. oe ~ amount was sold for horticultural applica- 
In 1983, The Quapaw Co. constructed a tions | 

~ new 600-short-ton-per-hour crushed lime- | 
stone plant west of Tulsa at Drumright, _— : METALS | 
Creek County. Following the leasing of _ | a 
some 2,000 acres of reserves, the facility was No ore for the production of metals was’ 

. built to replace a closed, smaller nearby mined in Oklahoma during 1984. Several 

| plant. Production was from a-12-foot-thick metals, however, were recovered from 
limestone bed overlain by 15 to 30 feet of smelters that used recycled materials from 
overburden containing large boulders and local and out-of-State sources and from ore ~. 
shale that were blasted and retained for concentrates from out-of-State producers. 
reclaiming the land..The new plant was Gallium.—Eagle-Picher. Industries Inc. 

7 ordered in February 1983, construction produced gallium metal from residues of 
started in May, and the first limestone zinc production at the company’s Quapaw 
crushed on August 29.8 plant in Ottawa County. | 

The Burlington Northern Railroad ob- Iron and Steel.—Tublar Corp. of America 
tained granite for ballast at its Clarksdale announced plans to build a 450,000-short- 

- quarry near Mill Creek, Johnston County. ton-per-year integrated seamless. pipe and 
The company estimated the deposit contain- tube plant next to the company’s 180,000- 
ed a minimum of 85 years’ supply based on _ short-ton-per-year tubular processing plant 
production of 2 million short tons per year; in Muskogee’s port area. The new $350 
overburden ranged from zero to 35 feet million minimill will utilize an electric arc 
deep. Construction of the 400-ton-per-hour furnace and advanced treating facilities, 
crushing plant began in January 1981 and continuous casting, and tubemaking tech- 
was completed in May 1982. With planned niques and equipment. About 2,000 workers 
expansions and fine tuning of the facility, will be employed, compared with 500 in 
the plant capacity could be brought up to 1984. Pipe for the petroleum industry, line 
1,000 tons per hour should the need arise. and standard pipe, and mechanical or pres- 
The primary market for the product was as__ sure tubing will be produced. 
ballast on the Burlington Northern Rail- Allegheny-Ludlum Steel Corp. planned to 
road rights-of-way in Arkansas, Colorado, expand its Claremore, Rogers County, tub-
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ing pipe facility to accommodate all the . system, threatening to contaminate potable 
company’s production of stainless, specialty water supplies in the Roubidoux aquifer 

. alloy, and titanium tubing. Floor space was and Grand Lake. ._. . 
to be increased from 48,000 to 188,000 By early 1984, the Governor and the 24- 
square feet. Construction was to begin in member Tar Creek Task Force announced a 
January 1985 and was scheduled for com- cleanup plan consisting of diverting surface 
pletion by the fourth quarter of 1985. - water runoff away from mine shafts; plug- 
Vanadium and Uranium.—No vanadium = ging 66 abandoned water wells, 40 in Okla- 

was produced in Oklahoma in 1984. The homa and 26 in Kansas; monitoring Roubi- 
Bartlesville vanadium extraction operation doux aquifer water supplies; developing 
of Continental Resources and Development emergency plans for alternative water sup- : 
Group Inc. remained idle throughout the plies; and treating remaining acidic waters. 
year. Constructed in 1979, the chemical The cleanup was estimated to cost more 

leach plant was built to process power than $3.97 million, with $346,000 of the. 

station boiler ash, refinery residues, and total to be paid by Oklahoma, and in mid- 
spent refinery catalysts to recover a 95% to 1984, the State received $2.1 million from 

96% VO; fused-oxide flake. The plant was_ the Environmental Protection Agency un- 
shut down in 1982 because of technological der the Environmental Response, Compen- 
problems and a plummeting demand for sation, and Liability Act of 1980 (Superfund) 
vanadium. | . . to cover engineering and construction costs 

The uranium potential of the Rush of plugging the wells. An 18-month time- 
_ Springs Formation in the Cement District frame was estimated for the entire project, 

of southwestern Oklahoma was described.’° and after several delays, the contract for . 

- The only commercial production of urani- closing the wells was signed in November - 
um in Oklahoma had been at Cement in and work began. 
Caddo and Grady Counties and was found _ Kighteen individuals and companies were 
within a west-northwest joint in a sand- identified as partially responsible for the 
stone unit near the crest of the Cement Tar Creek pollution and faced possible legal 
anticline. Carnotite and tyuyamunite min- action to reimburse the Federal Govern- 
eralization occurred disseminated in a se- ment for Superfund expenditures. The com- 

ries of poorly defined pods 8 to 5 feet wide panies included Eagle-Picher, Cincinnati, 

and 5 to 6 feet deep along a 150-foot length OH; Beck Mining Co. and United American 
of the upper surface of the southwest- Development Corp., Oklahoma City; Jones — 

_ dipping fracture. About 13 tons of ore aver- & Laughlin Steel Corp., a subsidiary of LTV 
. aging 2.2% uranium was mined from the Corp. of Dallas, TX; St. Joe Minerals; and 
Permian Upper Rush Springs Formation. Azcon Corp. of New York City. | 
The average uranium-vanadium ratio of the 
ore was 2:1 and the average calcite content 1State Mineral Officer, Bureau of Mines, Denver, CO. 
was 9%. 2Dikeman, N. J., Jr. Business Highlights. OK Bus. Bull., 

"ye . v. 58, No. 3, Mar. 1985, pp. 1, 5. (Center for Economic & 
Zinc and Lead.—St. Joe Minerals Corp.,a Business Management Research, University of Oklahoma). 

wholly owned subsidiary of Fluor Corp., Vaya Department of Labor. Employment and Earnings. 

acquired the National Zinc Co. at Bartles- ““4).Shaieh, Z. Molybdenite in the Wichita Mountains, 
villé on August 21. Included in the nearly Southwestern Oklahoma. OK Geol. Surv., Oklahoma Geol- 

$16.5 million transaction was National *\otenv No.9, Oct 1084 pp iets 
Zinc’s 55,000-short-ton-per-year electrolytic Notes. V. 44, No. 5, Oct. 1984, p. 158. _ . 

zinc refinery and some oil and gas reserves. _4,ydson 5, Colledting Qahoma's arite Roses, Lap 
National Zinc’s inventories and accounts — “Toon, S. Iodine—Tight Supplies, Price To Rise. Ind. 
receivable were reportedly purchased for Miner. Kondon). No. 211, Apr. 1985, pp. 63-65. ts Changi 7 

$18.5 million. Feed material included zinc Market Necds Pt & Quarry, « TT. No & Now 1984 oe 30. 
concentrates from St. Joe Minerals’ mines 33, 
in Missouri and from three of the compa-  Quarry.v. 77 No 6, Doe 084 oe Dead oe Costs: Pit & 
ny’s mines in South America." Allen, R. F., and R. G. Thomas. The Uranium Poten- 

‘In the Picher Field of Ottawa County, {slot Diggenetically Altered Sandsiones of Permian Rush 
OK, and Cherokee County, KS, acidic wa- ma. Econ. Geol., v. 79, No. 2, Mar.-Apr. 1984, pp. 284-296. 

ters from abandoned lead-zinc mines contin- Zine ene Noneress os 1 st Joe To Buy National 
ued to empty into the Tar Creek drainage |



486 /: . -MINERALS YEARBOOK, 1984 —.:. 

. _. *. Table 5.—Principal producers ae 

- Commodity and company. ig Address . Type of activity _ County 

Cement: BT Z 
Blue Circle Inc., a subsidiary of Blue: 2609 North 145 East Ave. ’ Quarry and plant _ . - Rogers. . - 

Circle Industries Ltd. ? Tulsa, OK 74116 mo 
Ideal Basic Industries Inc., Ideal... - Box 8789 oe do Pontotoc. 
Cement Co.! ? Denver, CO-80201 - 

Lone Star Industries Inc.1?2 _.____° __ Box 68 . _~_-_-do___.___.... Mayes: ©. 
Pryor, OK 74361. 

Clays: . a 
‘Acme Brick Co., a subsidiary of Justin Box 24012 °°’ co Pits and plants_ _ _ Custer and 
Industries Inc. Oklahoma City, OK 73124 ~~ Oklahoma. 

Chandler Materials Co _________ 5805 East 15th St. . . ___-dov~___—___ Oklahoma and 
a 8 Tulsa, OK 74102 : Rogers. 
Commercial Brick Corp _________ Box 1382 = — Pit and plant__ __ Seminole. 

Wewoka, OK 74884 ©. - Ds 
Frankoma Pottery Co __________ Box 789 ~—~-dow =. Creek. 

Sapulpa, OK 74006 
Mangum Brick Co ______§_____ Box 296 — ~-~-do Greer. 

So : Mangum, OK 73554 a . 
Oklahoma Brick Corp., a subsidiary of Box 75368 ‘ _~_—-dow ~~ ___ Canadian. 
Merry Companies. Oklahoma City, OK 73147 : sO bet 

Sapulpa Brick Inc ____§___~§_____ 704 West Dewey Pit_-___-___= . Creek. . 
Sapulpa, OK 74006 

Feldspar: - - a . SO aa wt 
Arkhola Sand and Gravel Co., a divi- Box 1401 ~ Dredge and plant _ Muskogee. 

sion of APAC-Arkansas Inc.? 3 Muskogee, OK 74401 a | 
Gypsum: os . me . 

Harrison Gypsum Co. Inc___ _ _ __ _ Box 336 , me Quarry _______ Caddo. 
: eo no Lindsay, OK 73052 ~ . . 

Lehigh Portland Cement Co ______ Box 1882 ~_.-doo Blaine. 
Allentown,PA 18105 ; a 

Republic Gypsum Co____ ~~ Drawer C Quarry and plant _ -Jackson. 
Duke, OK 73532 : . _ 

. Temple Eastex Inc ___§__§_______ Box 101 . Quarry _______ Comanche. 
Fletcher, OK 73541 . ° 

United States Gypsum Co________ Box 187 : ~ Quarry and plant — Blaine. 
Southard, OK 73770 

Western Plains Materials________ Box 979 Quarry __~____ Woodward. 
_ Weatherford, OK 73096 . oO 

Iodine: 
North American Brine Resources _ _ _ c/o Beard Oil Co. Oilfield brines and Kingfisher. 

a 2000 Classen Center Bldg. plant. ~ , 
Oklahoma City, OK 73106 

Woodward Iodine Corp., a subsidiary Box 1245 ‘Brine field and _ Woodward. > 
. i of Asahi Glass Co. Ltd. Woodward, OK 73801 plant. . 

ime: oO, 
St. Clair Lime Co____ ~~ _§____ Box 569 Mine and plant __ Sequoyah,  — 

. _ Sallisaw, OK 74955 
Pumice (volcanic ash): : 

Axtell Mining Corp ___________ Box 92 Open pit ______ Beaver. 
Gate, OK 73844 a 

Salt: : . 
Acme Salt Co _______________ Box 420 Solar evaporation _ Harmon. . 

Erick, OK 73645 
Sand and gravel: a 

Construction: . 
Boorhem-Fields Inc_ __ ______ Box 1177 , Pit and plant_ _ _ _ Choctaw. 

Paris, TX 75460 
The Dolese Co ____________ Box 677 Pits and plants_ _ _ Canadian, King- 

- Oklahoma City, OK 73101 fisher, Logan, 
. Oklahoma. 

E& A Materials Inc ________ Box 365 Pit and plant__ __ Cotton. 
Wichita Falls, TX 76307 

Lemon Haskel Construction Co. of Box 24044 Pits and plant ___ Cleveland. 
General Materials Co. Inc. Oklahoma City, OK 73124 

McMichael Concrete Co., a subsid- Box 3878 Pit and plant_ _ _ _ Tulsa. 
iary of Koppers Co. Inc.” Tulsa, OK 74102 

Murphy & Perkins Ready Mix Box 82099 ~__-do_______ Oklahoma. 
Concrete Co. Oklahoma City, OK 73108 ~ 

Shoffner Sand of Oklahoma Inc _ Box 863 Pits and plant __ _ Do. 
Edmond, OK 73083 

Industrial: , 
Mid-Continent Glass Sand Co_ _ _ Box 248 Pit and plant___ _ Pontotoc. 

Roff, OK 74865 
Pennsylvania Glass Sand Corp., Box 187 ___-do 2 Johnston. 
Oklahoma Works. Berkeley Springs, WV 

25411 
Stone: 

Crushed: 
Anchor Stone Co.2 _________ 3300 North Mingo Valley Quarries and plant Creek and Tulsa. 

Expressway 
Tulsa, OK 74116 

Dolese Bros.Co ____ ___ ______ Box 677 Quarries ______ Comanche, Kio- 
20 NW 18th St. wa, Murray, 
Oklahoma City, OK 73101 Pittsburg, 

Seminole, 
Tulsa. 

See footnotes at end of table.
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Table 5.—Principal producers —Continued 

Commodity and company Address Type of activity County 

Stone —Continued 
Crushed —Continued . . 

Hallett Construction Co ______ Box.13— Quarry _______ Murray. 
Boone, IA 50086 

Material Producers Inc _____~ Box 577 ~ oo do oe Do. 
Norman, OK 73070 

McNabb Coal Co. Inc__ _ _ _ _ _ Drawer C ~~--do.______ Rogers. 
Catoosa, OK 74015 

The Quapaw Co ____ = __ Box 72 ~-~--do______ Creek. 
Drumright, OK 74030 — 

Standard Industries, a division of Box 580670 Quarries _____— Cherokee, Kay, 
APAC-Oklahoma Inc. Tulsa, OK 74158 Tulsa. 

_ Tulsa Rock Co., a subsidiary of Box 9486 West 23d St. Quarry _______ Rogers. 
The McMicheal Co. of Koppers Tulsa, OK 74107 
Co. Inc. 

Dimension: 
Bodie L. Anderson Quarries Inc _ Box 106 - 12 -do02 Johnston. 

Mill Creek, OK 74856 — - 
Fairfax Granite Inc., a subsidiary c/o Rock of Ages Corp. ~---do_ ~~ Kiowa. 

of Rock of Ages Corp. Box 482 . 
Barre, VT 05641 

Roosevelt Granite Co________ Box 307 Quarries and plant Do. 
Synder, OK 73566 

Tripoli: . 
American Tripoli Co. _§_ ~~. ____ Box 489 Mines _.______ Ottawa. 

Seneca, MO 64865 

1Also clays. ( 
2Also stone. . 
3Also sand and gravel.





The M1 1 Indust f | 

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

By Herbert R. Babitzke’ and Howard C. Brooks? © 

Oregon’s nonfuel mineral production val- 37th in the Nation in the value of nonfuel 
ue rose in 1984 to $120 million, an increase mineral production for 1984. | 

of about 9% from the $111 million recorded |= Oregon did not regain prerecession levels 
in 1983. Industrial minerals accounted for of employment in its mineral industry in 
nearly all of the nonfuel mineral value 1984, but year-over-year gains continued at — 
reported for the year. Stone was the leading about 3%. From the standpoint of employ- 
commodity in terms of value, followed by ment in the industry, i.e., wages and sala- 
construction sand and gravel, cement, and ries, Oregon’s recovery rate was about 50% 
lime; these commodities accounted for near-by yearend. 
ly 93% of the total value. Oregon ranked ee 

| Table 1.—Nonfuel mineral production in Oregon! | 

. . 1983 1984 

| Mineral . Value . Value 
: : 7 Quantity (thousands) Quantity (thousands) 

~ Clays_________________________ thousand short tons__ 188 $275 189 $288 
Gem stones __________~_~_~_ ~~ NA ' 600 NA 400 
Gold (recoverable content of ores, etc.)______.________troy ounces_ _ 322 137 sf W 
Nickel (content of ores and concentrates) _________-_short tons__ a = 14,540 WwW 
Sand and gravel (construction) ________-_ thousand short tons__  °11,000 37,000 12,776 37,117 
Silver (recoverable content of ores, etc.) ___ thousand troy ounces_ _ 1 10 WwW WwW 
Stone (crushed)_____________._ ~~ thousand short tons__ 13,089 ™39,873  °12,500 ©37,500 
Talc (soapstone) _____________.~..~__________do____ (?) 123 (?) 66 
Combined value of cement, copper (1983), diatomite, lead (1983), lime, 

pumice, sand and gravel (industrial, 1983), stone (dimension, 1983), 
and values indicated by symbol W ___________._________ - XX 32,922 xXx 45,031 

Total ____---____-~~--__--------------_--_-_ XX T110,940 XX 120,402 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Less than 1/2 unit. — 
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| Table 2.—Value of nonfuel mineral production in Oregon, by county! 
(Thousands) 

ago Minerals produced in 1983 County | 1982 1988 | in order of value 

- Baker ~~~ Le $11,299 W Cement, stone (crushed), clays, pumice, silver, 
oo oe . copper, lead. 

Benton. ~~~ 1,075 -—- $636 Stone (crushed). 
Clackamas ~~~ 2222 ue - Ww oo Ww Cement, stone (crushed). 

. Clatsop __.____.. Lu. WwW 510 Stone (crushed). 
Columbia 22222222 l Ww 271 Do. 

. Coos - : Ww 1,910 -- Do. 
Crook _____---------~ . . WwW Ww __iDo. 
Curry __-__--~~~-2 ae . W 485 Do. 

Deschutes eee eee eee . WwW OW Pumice, stone (crushed). 
- Douglas __.2 ee, - WwW 1,361 Stone (crushed). 

Gilliam. _~_~ ~~~... . WwW 7) | . 
Grant __.--~--- . Ww . _W_ __ Stone (crushed). 
Hamey ——------~--~-~ , a 258 Do. ° . 
Hood River ~0 222202 LL oo 8) 213 Do. — 
Jackson _____.-.._-_-.= 1,628 W _ Talc, stone (crushed). 
Jefferson ~.0 2222-2 8 _  W _ _ Stone (crushed). 

_ Josephine _ Ww ~~ 187 ~~ Gold, silver. 
Klamath ~.~2 ee Ww | WwW Stone (crushed), clays. 
Lake ~~ 2 ee . W _ W-_ Diatomite, stone (crushed). 
Lane____ - 2,905 - 2,279 Stone (crushed). 
Lincoln _--_-_-_.--~-~-- . (°) 1,616 Do. |. . . 

~ Linn 2 ee. 685 - 118 ~~ Do. 
Malheur. ~~~ - - a e 1977 W Lime. = . 
Marion ______.------- : 1,653 . W Stone (crushed). 
Morrow __ ~~~... = . — Wo Ww - Do. 
Multnomah. 16,474 , Ww Lime, stone (crushed), sand and gravel (indus- 

trial), clays. 
Polk _- 22 * 122 : 318 Stone(crushed). — 
Sherman __.~-~_~._ 2. 2 ae WwW Do. 

. Tillamook... .~--__ Ww 273 Do. 
. Umatilla ...-.2222 2. 470 1,044 Do. . 

Union __-2 ~~ ee . 143 (?) . . 
Wallowa... 2 eee . 4 W _ Stone(crushed). | 

. Washington. __________- 182 - 6,506 Do. 
Yamhill _. ~~ -_- — 305 1,872 Do. , 
Undistributed*___. ..____ 127,165 54,132 | 
Sand and gravel (construction) XxX. €37,000 
Stone: . - 

Crushed __ __ 2 &41,900 .©.¢ . 
Dimension ___ ~~. TW XX 

Total® ~~ 107,840 110,940 . 

“Estimated. "Revised. _ W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”’ 
XX Not applicable. . 
1Wasco and Wheeler Counties are not listed because no nonfuel mineral production was reported. 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).’”’ - 
‘Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 

separately under “Stone.” 
“Includes some gem stones, stone (crushed), and stone (dimension) that cannot be assigned to specific counties and 

values indicated by symbol W. 
‘Data may not add to totals shown because of independent rounding.
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Table 3.—Indicators of Oregon business activity §—. 

1982" 1983 1984” 

Employment and labor force, annual average: : 
Population _____~____________________________~ ~~~ thousands_ _ 2,668 . . 2,658 | 2,674 
Total civilian labor force _._ __.--.-_.___---_~__~~-~________do____ 1,324 1,341 1,336 
Unemployment _______ -§_ = Ld 153 145 * 125 

Employment (nonagricultural): LO a 
Mining total._________________~__ do 1.8 16 1.6 

Metal mining!____________~__ 2 doe 2 . J NA 
Manufacturing total_____.______________________-_~-do___- 185.7 188.8 198.7 

Primary metal industries _______._§_____~____________do____ 8.1 75° 91. 
Stone, clay, and glass products ________________.______do____ 3.4 3.0 ' 2.6 
Chemicals and allied products _____§____.____-._.._____do____ 2.1 2.2 21 
Petroleum and coal products _______./.~.________-___.do___~_ 5 oO 5 

Construction __________§_ ee LLL do 28.9 27.0 — 29.9 
Transportation and public utilities _._.__._§________._______--do____ 56.8 55.4 56.2 
Wholesale and retail trade _-. $$ - __ _-_____________i______do____ 238.7 242.6 252.4 
Finance, insurance, realestate ___________~___~_________ dot 64.9 64.5 65.7 

. Services _._§_________ eed 188.6 194.6 205.0 
Government and government enterprises __ ___________.+____.do____ 195.5 192.3 194.6 

. Total? __-_____=___ 2 ee edo 961.1 966.7 1,000.4 
Personal income: . 

Total. 25 eee LL millions... —-—- $27,100 = $28,545 = $31,052 
Per capita.__-§_$_._- 2 5 2 Le $10,156 $10,737 $11,611 

Hours and earnings: 
Total average weekly hours, production workers __________+-______----~-~ 37.9 389 39.2 
-Total average hourly earnings, production workers _________________---~- $10.02 $10.21 $10.44 

Earnings by industry: : 
Farm income_____§____________-_-~-~--_-~-~_~-_~ ~~~ - millions__ $471 $493 $574 
Nonfarm __-~____ ee ee LL do___— ~=— $18,121 = $19,188 © $20,829 

Mining total___________~___________-__-______----do___~_ $42 $38 $37 
Metal mining ______-/§ -__»_~/> >_> Ld (3) $1 (3) 
Nonmetallic minerals except fuels__—-§__~§_-_/_______.____~__do___ _ Ww $24 $23 
Coal mining _______________-___-_-_--~~-~~--~-~-do____ WwW $11 $11 

' Oil and gas extraction __________._---__~----__. ~~ do___. - WwW $2 a: 
- Manufacturing total. __-_-§___ ~~ _ ee dow $4,449 $4,716 $5,211 © 

Primary metal industries ___ _____~__________________do____ - $264 $253 $305 
‘Stone, clay, and glass products ______ 2_~§_-_._~_____.1_____do____ $85 $81. - $79 
Chemicals and allied products ________-_.____._.+.__-_do____ $43 $48 $49 
Petroleum and coal products ________________________do___ _ WwW $17 $17 

Construction ____ ~~~ LLL dow Ct ( ; C812 séS8 $909 
Transportation and public utilities ___.__._________________do____ $1,568 $1,625 $1,725 

Wholesale and retail trade ___$_§_$__9__ 2 ee do $3,478 $3,656 $3,983 
Finance, insurance, real estate _~_____.~____________-_____do____ | $942 $1,025 $1,096 
Services _.___________ dol Le $3,328 $38,599 $4,011 
Government and government enterprises ________________— ._do____ $3,376 $3,534. $3,701 

Construction activity: : — . a . 
Number of private and public residential units authorized _____.________--~ 7,720... 8,694 8,036 
Value of nonresidential construction_ _____._~9___._______— _- millions_ — $484.1 $439.0 $525.9 
Value of State road contract awards ___________-__--_---_-____do____ $172.4 $2268 $217.1 
Shipments of portland and masonry cement to and within the State — . - 

thousand short tons__ 574 ——s-554 609 
Nonfuel mineral production value: . Se 

Total crude mineral value ___§_§_-_§______ =~ ~__ Le _ ~millions_ _ $107.8 $110.9 © $120.4 
Value per capita. 9-2 = LLL $40 $42 $45 

PPreliminary. ‘Revised. NA Notavailable. |W Withheld to avoid disclosing company proprietary data. 
1Bureau of Economic Analysis, Regional.Economic Measurement Division, U.S. Department of Commerce. 
2Data may not add to totals shown because of independent rounding. . 
3Less than 1/2 unit. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines.
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Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 
| production in Oregon. | 

Trends and Developments.—The Hanna _ plans to build a $13 million diatomite plant 
Mining Co. produced about 1 million pounds 7 miles west of Vale in eastern Oregon’s 

_ of nickel per month at its integrated mine Malheur County. The diatomite would be 
and smelter complex near Riddle. The oper- mined from deposits on public and private 
ation, the sole domestic nickel producer, lands near the Malheur-Harney County 
resumed production in late 1983, following line. The Eagle-Picher plant would be the 
an 18-month shutdown. Aluminum compa- second in the State producing diatomite. 
nies curtailed production during the year. The other, in Lake County, was not ex- _ 

| Reynolds Metals Co. idled two potlines at its pected to be in competition because end-use 
Troutdale smelter in July, reducing produc- destinations are dissimilar. Oregon Port- 
tion by 38% to 80,000 shor: tons of metal land Cement Co., a wholly owned subsidiary 
per year. Martin Marietta Aluminum Inc. of Ash Grove Cement Co., was redesignated 
reduced its operating rate at The Dalles. as Ash Grove Cement West Inc. in July. Ash 
reduction plant to one-half capacity in June Grove is the largest cement producer in the 
and announced a complete shutdown of the Northwest. 
plant by yearend. Both companies blamed Exploration Activities—Most metallic 
the reduction on faltering aluminum prices mineral exploration projects in 1984 were 
and higher power rates. In addition, Alu- for gold and silver. Exploration efforts were 
max Inc. abandoned plans to build a $660 concentrated in the northeastern and south- 
million, 220,000-ton-per-year-capacity alu- western parts of the State, where most of 
minum smelter near Umatilla. Oregon’s productive precious metals mines 

Titanium markets improved in 1984, and have been situated. Several major compa- 
production increased at Oregon Metallurgi- nies, however, continued to explore parts of 
cal Corp. in Albany, the Nation’s third southeastern Oregon for gold deposits. 
largest producer. Albany Titanium Inc. (AL- American Copper & Nickel Co. Inc. con- 
Ti) was building two pilot plants to test a tinued exploration programs in the Susan- 
new process that would produce titanium ville District, the Sunrise Butte area, and 
sponge from domestic ilmenite. the Bald Mountain-Ibex Mines area. 

Eagle-Picher Industries Inc. announced The Susanville District is a small area in
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Grant County in the western part of the Reevaluation of the property was started 
| Blue Mountains gold belt. District gold and was to be continued in 1985. 

| output was mainly from placers. American Exploration in the Keating area of Baker 
Copper & Nickel began its exploration pro- County included work in the vicinity of the 
gram in the district in 1980. Target areas. old Mother Lode Mine. This property pro- 

| include parts of the old Badger, Bull of the duced about 1 million pounds of copper and 
Woods, and Gem lode gold mines. Work 8,000 troy ounces of gold in the late 1930’s. 
included rehabilitation of some under- Some drilling was done in 1983 and 1984. 
ground workings, surface trenching, and Work continued on a massive sulfide 
drilling. About 6,000 feet of diamond drill- deposit in the McCullogh Creek area near 
ing was done during the summer. Glendale in southern Douglas County. Ex- 

Sunrise Butte is in the western part of the ploration was started by Exxon Minerals 
Greenhorn District, also in Grant County. Co. in 1978. Boise Cascade Corp. entered 
Old mines in the vicinity include the Ben _ into a joint venture on the project in 1984. 

| Harrison, Morris, and Tiger. Work by Some diamond drilling, soil geochemistry, 
American Copper & Nickel included surface and geophysical work was done. Boise Cas- 
sampling, mapping, geophysics, and drill- cade also did some exploration work at the 
ing. About 2,000 feet of drilling was done in old Gold Note Mine on the Josephine- 
1984. | | Jackson County line. — 

: Bald Mountain and Ibex Mines are ad- Mega Gold Resources Ltd. continued its 
joining properties in Grant. and Baker evaluation of the Greenback gold mine in 
Counties in the Cracker Creek mining dis- Josephine County near the head of Tom 
trict, about 5 miles northwest of Sump- East Creek, 1-1/2 miles north of the old 
ter. These old properties produced small settlement of Placer. The main vein, with a 
amounts of gold at various times in the past length of more than 500 feet, averages 20 
and were acquired by NERCO Minerals Co. inches in width and terminates in a fault to 
in mid-1980. Ibex Mining Co. was formed as_ the west and against serpentinite to the 
the operating company. During 1981 and_ east. Gold was 75% free milling. Geologic 
through 1983, 3,200 feet of old workings was mapping by Mega Gold indicated 18 parallel 
reopened, and 54,000 feet of exploration quartz veins in a 4,500-foot-long band of 

diamond drilling and 2,000 feet of new greenstone. 
underground work were done. In 1984, Wesley Pieren and Associates was doing 
American Copper & Nickel joined the ven- development work at the old Sugar Pine 
ture and became the operating partner. The gold mine west of Galice in Josephine Coun- 
company surface drilled about 12,700 feet ty, where about 3,000 feet of old workings 
(33 holes) during the summer. An under- was explored. Old adits were opened and 
ground exploration program was being con- sampled, and a new lower level adit was 
sidered for 1985. started. | 

M and S Associates did some exploration Ray Rock Mines Inc. continued explora- 
and development work at the Friday and _ tion at the Turner Albright Mine near the 
Hidden Treasure Mines in the Virtue gold California border of southern Josephine 
mining district, about 8 miles east of Baker. County. Considerable exploration work has 
Work accomplished by M and S included been done in recent years, including work 
‘some large dozer cuts and the construction by Beretta in 1980 and 1981 and by Noranda 
of a small vat-type cyanidation plant. Exploration Inc. in 1982 and 1983. Noranda 

The Sunday Hill Mine, in the northern reported reserves of 3.3 million short tons 

part of the Mormon Basin mining district in averaging 0.114 troy ounce of gold per ton, 
Malheur County, was acquired in 1983 by 0.443 ounce of silver per ton, 1.46% copper, 
Capri Resources Ltd. of Vancouver, British 3.82% zinc, and 0.055% cobalt. Ray Rock 

Columbia, Canada. Seven diamond drill acquired the property in 1983 and has 
holes were drilled in 1984; additional work reportedly increased the reserves reported 
was planned. by Noranda. 

In 1984, Manville Products Corp. acquired Exploration continued in the vicinity of 
the old Record gold mine at the northwest- the old Axehandle and Red Jacket mercury 
ern end of the Grouse Spring property in mines, now called the Rejax Prospect, in 
Baker County. The Record Mine produced Jefferson County. Over the years, total 
about $100,000 in gold prior to World WarII mercury output was about 150 flasks. Ocelot 
from narrow quartz veins along the contact Industries Ltd. prospected epithermal gold 
between quartz diorite and serpentinite. occurrences in the area for several years
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and was joined by Meridian Land and and the Secretary agreed to reduce the 
Minerals Co. in 1984. Some drilling was proposed Gorda Ridge lease offering within 
done during the 1984 field season. the 200-mile Exclusive Economic Zone off 

Major mining companies active in east the Oregon coast from 40 million offshore 
central Oregon during recent years are acres to not more than 4 million acres. At 
-Manville, Freeport Exploration Co., Home- the same time, a joint Federal-State work- 
stake Mining Co., and Meridian. The Birch ing group was formed to carry out the 
Creek, Vale Butte, and Red Butte properties mandate. The agreement also eliminated 
are owned by Manville. Some drilling was from the lease offering the near-shore sec- 
done at Birch Creek and Vale Butte by tions of the original proposed area. The 
Meridian in 1984. oo Gorda Ridge is a large underwater range 

The Anaconda Minerals Co. continued seaward of the Continental Shelf thought to 
prospect drilling in the Quartz Mountain contain deposits of polymetallic sulfides. 
area of Malheur County in 1984.. Drilling Strategic minerals potentially worth bil- 

- began in 1983 and plans were to continuein lions of dollars may be present in a vast 
1985. Anaconda land holdings in the area undersea area off the Oregon coast. The 
total about 5 square miles. For many years, 70,000-square-mile area is in the new Exclu- 
the Quartz Mountain District has been sive Economic Zone and is between 30 and 
known to contain small mercury depositsof 200 miles offshore, extending from Lincoln 
theopalitetype. == —=-—s : City south beyond Eureka, CA. Sampling on 

_.  Noranda continued. to surface diamond sections of the Gorda Ridge by the USS. 
_ drill in the Idol] City area in Harney County, Minerals Management Service produced re- | 

north of Burns. The exploration target was — sults indicating the presence of large quan- 
a zone of gold-silver mineralization. The tities of copper, iron, and zinc, and lesser 
area had previously been placer mined ona quantities of other strategically important 

- gmall scale. a oo > metals. - 
Legislation. and Government  Pro- Mineral leasing payments to Oregon by 

grams.—The Oregon Wilderness Bill be- the U.S. Bureau of Land Management to- 
came law when legislation approved May taled$1.65million. HO 

24, 1984, by the U.S. Senate was signed by To date, over 1,400 acres of mined land in 

the President. This action put another Oregon has been reclaimed to agriculture, 
935,000 Oregon acres into Federal wilder- forestry, housing, industry, recreation, wild- 

| ness. status; Oregon now has 2.1 million life habitat, and other uses. The 1984 Award 

acres in wilderness. . | for the Outstanding Mined Land Reclama- 
The Governor of Oregon and the Secre- tion Project went to two nominees—the 

tary of the Interior formed a joint Federal- Oregon State Highway Division (OSHD) and 
State working group in February to consid- Portland General Electric Co. (PGE). PGE 
er the economic, engineering, and environ- was honored for the reclamation of its 
mental aspects of possible ocean mining of proposed Pebble Springs nuclear site in 
polymetallic sulfide resources from the Gor- Gilliam County. The site was returned to 
da Ridge, and to share in.the scoping and _ productive grazing land. OSHD reclaimed 
preparation of an environmental impact approximately 16 acres of a basalt quarry 
statement to assess the development poten- on Rattlesnake Butte, south of Cottage 
tial of these resources. Both the Governor Grove, Lane County. , 

REVIEW BY NONFUEL MINERAL COMMODITIES 

| NONMETALS 1983; Ash Grove Cement West Inc. (former- 

; ; ly Oregon Portland Cement Co.) was the 
The value of industrial mineral produc-  goje producer. Ash Grove operated its lime- 

tion in Oregon increased 4% over that stone quarry and cement plant near Durk- 
recorded for 1983. _. ee, Baker County, throughout the year. 

There were 422 sites under permit in 1984 Oregon Portland began operating the Durk- 
under the Surface Mined Land Reclamation ee quarry in 1959, and until 1981, produced 

Program, most of which were for industrial limestone for its cement plants at Lime and 

minerals (primarily sand and gravel and Lake Oswego. In 1980, a new plant was built 
stone). at the Durkee site, and the clinker produc- 
Cement.—Cement production in the State _ ing facilities at Lime and Lake Oswego were 

for 1984 increased 7% over that reported in phased out. The plant at Lime is now used
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only for bagging, and the Lake Oswego handled by. Oil-Dri. Between 30 and 35 
plant is used as a distribution facility. The people were employed year-round. Retailing 
Durkee plant has an annual capacity of was done through food and drug chains in 
500,000 short tons of cement and employs 11 Western States and in western Canada. 
about 100 people year-round. Company Lime.—Lime production in Oregon for 
management indicated that current orders 1984 increased 11% in volume and 12% in 

_ for cement would require near-capacity pro- value over that. reported in 1983. Ash Grove 
duction through 1985. in Multnomah County and Amalgamated . 

Portland cement produced in 1984 was Sugar Co. in Malheur County continued 
used as follows: 73% by ready-mixed con- lime production throughout the year. Most 

_ crete companies, 138% by highway contrac- of the lime produced was quicklime; some 
_ tors, 7% by concrete products manufactur- hydrated lime was produced by Ash Grove. 

ers, and 7% by building material dealers The Ash Grove lime was used by the pulp 
_ and others. Raw materials used to produce and paper and electric steel industries, 

cement were clays, gypsum, iron ore, lime- while that produced by Amalgamated Sug- 
stone, and shale. , ar was used in the company’s own sugar | 

Clays.—Common clays, used chiefly in refinery. The hydrated lime was used pri- 
brick and cement, were produced in Baker, marily for oil and grease treatment, road 
Klamath, and Multnomah Counties. Both stabilization, and animal feed. 
quantity and value increased slightly over Peat.—Clatsop Peat Co. was formed to 
those in 1983. At Adrian, in Malheur Coun- mine and market peat from a 5- to 12-foot- 

_ ty, Teague Mineral Products Co. continued thick deposit 1-1/2 miles northeast of Gear- 
to produce bentonitic clay and zeolite for hart, Clatsop County. Approximately 8 

| various uses. Bentonite production was at acres of cleared, nearly flat land is available 
the rate of about 12,000 short tons per year; for mining. Excavation was to be done with 
about 10,000 tons of zeolite was produced in floating equipment. - | ee 
1984. The bentonite and zeolite were mined Pumice.—Oregon ranked first. in the Na- 
from deposits in the Sucker Creek area; the tion for pumice production in 1984. The 
grinding, drying, and bagging plant is in quantity of pumice produced in the State 

_ Adrian. Teague reported that development increased slightly over the 1983 production 
of a new bentonite deposit 20 to 25 feet thick level, but the value was up more than 10% 
with a dip of 19° was begun in 1984. A total over that reported in 1983. Pumice was 
of 12,000 feet of drilling was done on the produced by Central Oregon Pumice Co. 
deposit during the year. _ and Cascade Pumice Co./Graystone Corp. | 

Diatomite.—In January, Eagle-Picher an- from two pits in the Bend area, Deschutes 
nounced plans to invest $13 million in a County. Primary uses were for concrete 
diatomite mine and treatment facilities in aggregate (52%), decorative building block 
Malheur and Harney Counties. The plant- (88%), road construction and maintenance 
site is 7 miles west of Vale, and the minesite (5%), and landscaping and roofing (5%). 
is near Drewsey, 65 miles further to the Sand and Gravel (Construction).—Con- 
west. Production was expected to be from struction sand and gravel is surveyed by the 
140,000 to 150,000 bank cubic yards of diat- U.S. Bureau of Mines for even-numbered | 
omite ore per year. Mill waste at 30,000 to years only; therefore, this chapter contains 
33,000 cubic yards per year would be back- only estimates for 1983. Data for odd-num- 
hauled to the minesite for final disposal. bered years are based on annual company 
The company has obtained conditional estimates made before yearend. 
mine-use permits on 3,700 acres, and long- Oregon’s 1984 output of construction sand 
term mining plans call for development on and gravel increased more than 34% in 
private, State, and Federal lands over the quantity and 21% in value over that report- 
next 15 to 20 years. The operation would ed for 1982, when the last complete canvass 
employ 30 to 35 people. Construction of the was taken. Construction sand and gravel 
plant began in the fall of 1984 and was was produced from 198 operations by 83. 
expected to be completed in mid-1986. companies in 27 counties. Six companies 

Oil-Dri Production Co. continued to pro- and one Government agency produced 50% 
duce diatomite at its quarry and plant in of the State’s construction sand and gravel 
Christmas Valley. Most of the product was in 1984; the leading 22 producers accounted 
used for cat litter and as an oil absorbent; for 80% of the total. The product was trans- 
some was used as an anticaking additive in ported by truck (86%), waterway (1%), and 
animal feeds and as a carrier for hazardous by other means (4%), and 9% was used on- 
wastes. Mining, processing, packaging, ship- site. Uses of construction sand and gravel 
ping, and marketing of the diatomite was are shown in table 4.
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Table 4.—Oregon: Construction sand and gravel sold or used in 1984, | 
| by major use category 

: Quantity 

| Use thousand (¢nousands) per ton 
Concrete aggregate. ___._____+-__~-__-_~--------~+~------- 1,738 $5,773 $3.32 
Plaster and gunite sands ___. ______________~-_--_~_~----~---- WwW WwW 7.81 
Concrete products _______________-_-~~--~--~-~-~--~---—----- WwW WwW 3.90 
Asphaltic concrete __________.-_--------------~----------- 950 3,133 3.30 
Road base and coverings!_ ______________.---_------------- 2,354 7,319 3.11 
Fill == = eee 503 1,099 2.18 
Snow and ice control. ___§_§_________~___~~_--_----~~-~+=------~- 40 121 3.01 

Other? ________-___--_-~~~~------------------------__7191_ 19,678 ed 
Total or average ______________-----~---------------- 12,776 337,117 2.91 

| W Withheld to avoid disclosing company proprietary data; included with “Other.” 
~  ncludes road and other stabilization (cement). 

2Includes other unspecified uses and uses indicated by symbol W. 
3Data do not add total shown because of independent rounding. 

Stone.—Stone production is surveyed by smelters were operating at full capacity at 
the U.S. Bureau of Mines for odd-numbered the start of 1984. A worldwide aluminum 

_ years only; this chapter contains only esti- oversupply, however, led to a 68% drop in 
mates for 1984. Data for even-numbered aluminum prices by midyear. This factor, 

years are based on annual company esti- together with increased power rates, led 
mates made before yearend. = first to layoffs and finally to a permanent 

The Quartz Mountain silica mine in east- shutdown at one smelter. Martin Marietta | 
ern Douglas County supplied metallurgical- Ajyminum laid off 175 workers in June at - 
grade silica for use in the reduction of its reduction plant in The Dalles and re- : 
nickel ore to ferronickel at the Hanna  quced the operating rate to 50% of capacity. 
Mining smelter near Riddle. About 7,300 1, December, the company proceeded to a os 

snort rons or sihica Ww as mined rom uart. total shutdown and the permanent layoff of 
Mountain during the year, and silica was the remaining 240 workers. The company | | 

also shipped from a stockpile of previously . , : | 
. , | rebuffed bids by private investors and em- 

mined material. j t hase th lter and refused : 
Bristol Silica and Limestone Co.’s mine POs '0 purchase the smelter and retused : 

near Gold Hill produced about 24,000 tons to delay closing of the plant to allow time : 
of dolomite, limestone, shale, and silica "4 feasibility study preparatory to a buy | 
during 1984. Most of the silica was market- 0Ut. > as 
ed at the Dow Corning Chemical Co. metal-_. Reynolds Metals shut down 2 potlines at 
lurgical plant in Springfield. its Troutdale smelter in July, reducing its 

Genstar Stone Products Co. optioned the Output by 50,000 short tons of metal per 

Jones marble deposit west of Williams in year and idling 225 of the plant’s 950 work- 
Josephine County to test the quality and Fs. 
quantity of white marble for possible use in Alumax abandoned plans to build a $660 
making paper. Work on a drilling program million aluminum smelter near Umatilla. 
was accomplished in 1984. _ Columbium, Tantalum, Zirconium, Haf- 

Talc (Soapstone).—Steatite of Southern nium, and Vanadium.—Teledyne Wah 
Oregon Inc.’s rate of production of soap- Chang Albany (TWCA) was listed among 
stone for art carving and other specialty eight major domestic processors and/or pro- 
uses was slightly lower than in previous ducers of columbium and tantalum in 1984. 
years. The mine is on Elliott Ridge, south- The company, which employs 1,300 people 

east of the new Applegate Reservoir in at its Albany plant, has facilities to produce 
Jackson County, and the plant is in Grants columbium and tantalum metal, colum- 
Pass, Josephine County. The high-quality pbium pentoxide, and ferrocolumbium. Over- 
soapstone product was marketed on a 4}) reported domestic consumption of co- 
worldwide basis. lumbium in steels and superalloys was up 

METALS in 1984, and tantalum consumption contin- 
ued to rise, as reflected in the 26% increase 

Aluminum.—Aluminum production in in overall shipments reported by the Tanta- 
the State increased nearly 18% in quantity lum Producers Association. TWCA contin- 

and 34% in value over that of 1983. Riding ued to be the Nation’s leading producer of 

on a continuation of the economic recovery zirconium and hafnium, metals used in 
that began in mid-1983, Oregon’s aluminum manufacturing nuclear fuel rods; the two
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| | metals accounted for 70% of the company’s began in 1984 under a lease agreement 
production. The company provided metal naming Silver King and Western Lands and 
for fuel rods for 80 operating nuclear plants, Resources as partners and Silver King as 

| for 60 plants under construction, and for the operator. The property is owned by Ibex 
| nuclear-powered Navy ships. TWCA also Minerals Inc., who acquired it in 1977. 

produced high-purity vanadium metal for Production reported to the State in 1984 
vanadium-gallium superconductors and for was about 6,000 tons averaging 12 ounces of 
other applications in the aerospace, elec- silver per ton. Ibex reported reserves of 
tronic, and nuclear industries. about 20,000 tons averaging about 15 ounces 

__ Gold, Silver, Copper, and Lead.—A num- of silver per ton, and believes the chances 
ber of small gold placers were active in are excellent that reserves can be expanded 
Baker and Grant Counties, northeastern significantly. About 1,000 feet of under- 
peso and in Josephine and pocueles ground work and 15,000 feet of drilling were © 

unties, southwestern Oregon. Few pro- done at Bay Horse in 1984. , 
duced more than 50 troy ounces of gold, and Nickel.-The Hanna Mining nickel mine 
most probably produced less than 10 ounces. and smelter at N ickel Mountain, near Rid- 
ve most productive racer Operations in dle in Douglas County, were reopened in 
eastern Uregon were on rine Creek near December 1983 after an 18-month shut- 

| Her efor’ and On reek i Bridge- down. The facilities operated throughout 
port, | in Daker Lounty. Numerous 1984 on a part-time basis. The smelter used 
Bae erations romtinuee acny® in electrical power purchased at a special con- — 
osephine “ounty, inciuding several on tract rate during prescribed offpeak de- 

Josephine Creek and its tributaries, Canyon mand periods. ‘Despite operating with a 
| Creek and Fiddler Gulch. Sucker Creek favorable labor contract and special power 

continued to be worked in several places. rates, the company experienced a monetary 
There were also operations on Democrat jogs because the price of nickel did not firm Gulch. and Althouse Creek. The semice- up as expected. Some of the loss was tempo- 

mented awash a oe eked be rote rarily offset by the use of higher grade ore 
* ie 7 for smelter feed. The high-grade ore, which 

_ drift mining along bedrock. There were also ji. about 2% nickel, occurs in limited quanti- several placer operations in the Galice area ties, however, and cannot be produced for 

and along Galice Creek, Rocky Gulch, Tay- an extended period. Various methods of 
lor Creek, and the Old Channel Mine. In upgrading mine-run ore, including the in- 
Douglas County, some placer activity con-  stallation of a wet screening process, were ~ 
tinued along Cow Creek and its tributaries. }oing considered. In 1984, 1,211,700 short 
On € operation on Coffee Creek northwest of tons of ore was screened and processed, and 
Ter nas been active for ‘years. metals 29,080,000 pounds of nickel was used or 
produc tier was mainly from the Iron Dyke, shipped in the form of ferronickel. Ore 

Bay Horse, and Thomason Mines in Baker framed to the smelter averaged 1.20% 
County and the Pyx Mine in Grant County, Tit. - ALT: | , 
each of which was operated only part of the _., /2!um.— 1 was constructing two year. pilot plants in Albany to develop a newly 

The Iron Dyke and Bay Horse Mines were patented P leoon for Production of *T tanium 
each operated by Silver King Mines Inc. for an din te the or from domestic , mente. 
about 6 months during 1984. Both mines $4 dL "D © prosect came part y evant. 
were closed near the end of August. The ore Th mon Mepa "he ne OF “elense gran j 
was trucked to Silver King’s mill at the € new process, licensed by Occidenta company’s Copper Cliff Mine near Cuprum, Petroleum Corp., was reported to be consid- 
ID. The mill was closed after treatment of erably different and lower cost than the the ore was completed. conventional Kroll method. The Defense 
Company reports to the State of Oregon Department grant provided the financial 

indicate 1984 production at the Iron Dyke '™Petus required by ALTi to activate com- 
was about 6,000 short tons averaging 0.26 Pany plans. 
ounce of gold, 1.4 ounces of silver, and 2.3% In December, Oregon Metallurgical in copper per ton. Reserves were reported as Albany raised its operating rate from 65% 

about 20,000 tons averaging 0.3 ounce of '° 85% of its 9-million-pound-per-year 
gold and 3% copper per ton. No exploration SPOnge capacity. 
or development occurred at the Iron Dyke ee 
in 1984. potate Mineral Officer, Bureau of Mines, Spokane, WA. 

‘ . . Resident geologist, Oregon Department of Geology and Silver King’s work at the Bay Horse Mine Mineral Industries, Baker Field Office, Baker, OR.
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Table 5.—Principal producers : 

Commodity and company Address Type of activity County 

Aluminum: . 
Martin Marietta Aluminum Inc_ _ _ 3313 West Second St. Smelter _____ Wasco. . 

oF The Dalles, OR 97058 
Reynolds Metals Co __________ 5100 NE. Sundial Rd. ___-do_____ Multnomah. 

Troutdale, OR 97060 
Cement: 

Ash Grove Cement West Inc.? _ _ _ _ 111 SE. Madison St. Plants and Baker. 
Portland, OR 97214 quarries. 

Diatomite: 
Oil-Dri Production Co_________ Box 191 Surface mine Lake. 

Li Christmas Valley, OR 97638 and plant. 
ime: . 
Amalgamated Sugar Co________ Box 1766 - Plant_______ Malheur. 

Nyssa, OR 97913 
Ash Grove Cement Co_________ 8900 Indian Creek Pkwy. __--do_.___ Multnomah. 

Suite 600 © . 
Overland Park, KS 66225 

Nickel: 
The Hanna Mining Co ________ Box 85 Surface mine Douglas. - 

Riddle, OR 97469 and smelter. 
Sand and gravel (construction): 

Afab Inc. (Empco Co. Inc.) __ 21800 NE. Glisan St. _ Pit and plant _ _ Multnomah. 
Fairview, OR 97024 . 

Cascade Aggregates Inc_______ _ Box 1225 ____do_____ Columbia. 
Scappoose, OR 97056 

River Bend Sand & Gravel Co _ _ _ _— Box 12095 Pit __-______ Marion. ; 
4420 Turner Rd. SE. . 

; Salem, OR 97309 . 
Ross Island Sand & Gravel Co _ _ _ _ 4129 SE. McLoughlin Blvd. Pit and plant _ _ Multnomah. 

Portland, OR 97202 LG 
USS. Forest Service, Region 6 ____ 319SW. PineSt. — Pits. Various. . 

Portland, OR 97208 ; 
Western Pacific Construction 3510 SW. Bond Ave. Pit and plant _ _ Multnomah. : 

Materials Co. Portland, OR 97201 _ , 
Talc (soapstone): oo: 

Steatite of Southern Oregon Inc_ _ — 2891 Elk Lane Surface mine Jackson and | 
Grants Pass, OR 97526 and mill. . Josephine. 

Titanium: Be 
Oregon Metallurgical Corp_ — _ _ _ — Box 580 . Smelter _____ | Linn. 

Albany, OR 97321 - : . 
Zirconium: . 

Teledyne Wah Chang Albany?__ _ _ 1600 NE. Old Salem Rd. do Do. 
Albany, OR 97321 ” 

1 Also clays, pumicite, and crushed stone. . - a, 
2Also columbium, hafnium, tantalum, and vanadium. oo
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This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Pennsylvania Bureau of 
Topographic and Geologic Survey, Department of Environmental Resources, for col- 
lecting information on all nonfuel minerals. . 

By L. J. Prosser, Jr.,: Arthur A. Socolow,? and S. W. Berkheiser, Jr.® - 

The value of nonfuel mineral production corded a slight increase in production in 
~ in Pennsylvania was $708.4 million in 1984, 1984 but remained depressed in comparison  —_—’ 

_ the highest total since the $721.7 million in to the late 1970’s. United States Steel Corp. : | 
1979. Pennsylvania continued as a leading . (USS) and Bethlehem Steel Corp., in a joint 
domestic producer of cement, lime, and _ effort, were awarded a $29 million research 

_ crushed stone. About 8% of the Nation’s contract aimed at developing state-of-the- | 
-cement, 10% of the lime, and 6% of the art technology in casting steel. , 
crushed stone was produced in the State in The Pennsylvania Wilderness Act was 
1984. These commodities accounted for over signed into law, creating the State’s first 

four-fifths of the State’s total value of min- wilderness area in the 750,000-acre Alleghe- 
eral production. | ny National Forest. : 

The State’s iron and steel industry re . | 

Table 1.—Nonfuel mineral production in Pennsylvania! , | 

| oo ] 1983 1984 | 
Value Value 

Mineral — Quantity (thou- Quantity (thou- 
oe sands) sands) 

SS LT NaN RT 

Cement: . . | 

_ Masonry_________________.-_ _ thousand short tons__ 262 $17,095 298 $20,849 | 
Portland. _-____._____ eee edoi-__: +5154 218,539 5,735 281,590 

Clays? = = edo ee 916 4,311 963 4,050 
Gem stones_______ = Le NA. 5 NA 5 
Lime__________________._____ thousand short tons__ 1,507 81,682 1,620 90,182 
Peat. ee doe 22 628 24 693 
sand and gravel (construction) ________..._______do____ ©11,800 ©52,000 14,472 64,285 oe 

one: . 

Crushed ________-____-___2---- ~~ ----do---- ‘451,528 226,948 ©56,200 228,000 
_ Dimension _____________ 2 doe 53 5,799 *44 *6,001 

Zinc (recoverable content of ores, etc.)___ ________-_ metric tons_ _ 16,792 15,322 — _- 
Combined value of clays (kaolin), mica (scrap), and sand and gravel 

(industrial)._-§__§ 2 ~§ 2 2 Le XX 12,812 XX 12,701 

Total _--___- ee el XX 635,141 XX 708,356 | : 

‘Estimated. NA Not available. XX Not applicable. 
ae roduction as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Excludes kaolin; value included with “Combined value” figure. 

: 501
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Table 2.—Value of nonfuel mineral production in Pennsylvania, by county! 

(Thousands) . 

: . ' Minerals produced in 1983 
County ee 1982 . 1983 Phe . _° in order of value 

Adams_______________ $9,747 Ww Stone (crushed), lime, clays, mica. 
Allegheny___§ = = == 17,877” Ww Cement, stone (crushed), clays, sand (industri- . 

, , So ab. 
Armstrong _______~_-____ Ww $2,133 — Stone (crushed), clays. . 
Beaver___§_§___2_______ . 9,189 WwW Clays. oe 

- Bedford __~_~_-__ . (7) WwW Stone (crushed)... - 
Berks _____________=_ WwW WwW Cement, stone (crushed), clays. 
Blair___~§_~§_~9_~ ~~~ ~_____ . (7) 11,496 Stone (crushed). 
Bradford __-__________~ . | 9210 (3) oo | 

: Bucks ____}_ _-§ Ww - 13,433 Stone (crushed), stone (dimension), clays. 
Butler_-_______=__ eee, - 17,140 W __sLime, cement, stone (crushed). 
Cameron _.__--_~_______~ >. | WwW 3) — ae , oo 
Carbon. ~~ _~§_~_~_~§__ 912 (3) ot a 
Centre _______________ 18,672 34,290 ~— Lime, stone (crushed). 
Chester _____ 2 _~_______ WwW WwW Stone (crushed), lime, stone (dimension), 

. clays. 
Clearfield _~._-__.-_=___ - Ww 154 Clays. - 
Clinton _~_-_____ -. 636: - 657 Stone (crushed), clays. . - : 

- Columbia _____________ a W WwW Stone (crushed). — 
Crawford _.___________ . 1,094 (3) . 
Cumberland ___________ ° . 923 . 4,189 Stone(crushed), . | 
Dauphin ~~~ _§2~ 222 W 4,388 Do. 
Delaware _______~_-=__- (?) W __ Stone (crushed), stone (dimension). 

. Elk __-_~_ (2) WwW Stone (crushed)... *. oo . 
Erie ___-_~__~__________ 4,096 59 Peat... a . 

' Fayette ~~~ ie _- 8,832 . Stone(crushed). ~ Pe 
. _ Forest -. -_____-_-__-_- Ww WwW. Do. Co OS | 

Franklin ..--_____--___. Ww _ WwW Do. oe 
Fulton ___2 = 2 Wo ws. Do. 
Huntingdon_... = ~/_-__=__ WwW Ww Sand (industrial), stone (crushed). . 
Jefferson ~~__~-_._~____ WwW WwW Clays, stone (crushed). — . 
Juniata __~_ ~~~ (?) 7 W Stone (crushed). ° " 
Lackawanna _________2_ W 1,097 Stone (crushed), peat. . wee 
Lancaster____._.______ 973 Ww Stone (crushed), clays. soe 
Lawrence ______.______ 24,418 W ~~ Cement, stone‘(crushed), clays, peat. 
Lebanon____.___~_____ . Ww a WwW Lime, stone (crushed). vO 
Lehigh. -_-_-__--.--____. | WwW W Cement, zinc, stone (crushed), stone (dimen- - 

oo os eo sion). 
Luzerne ___§_§_§_§____~___ _ WwW Ww Stone (crushed), peat. 
Lycoming _____________ WwW WwW Stone (crushed). Uae 
McKean____ >_> __§____ Ww . 92 Do. 
Mercer________~_______ 2,106 | OW Do. : 

. Mifflin —=§ ~§_ 5 5 5 W WwW Stone (crushed), lime. 
Monroe-_ _ = 1,115 ° WwW Stone (crushed), clays, peat. 
Montgomery ___________ ‘W 22,855 Stone (crushed), lime, stone (dimension). 
Montour... 2 5 5 (?) Ww Stone (crushed). 
Northampton____._§_____ 113,301° 128,368 Cement, stone (crushed), stone (dimension). 
Northumberland ________ 907 WwW Stone (crushed), clays. ° 
Perry ________.______ (?) Ww Stone (crushed). 
Pike _— ~~ 2 2 ..101 WwW Do. 
Potter _____-___~______ * (2) __ 

Schuylkill. ~~ 2-2 5 pL Ww — 919 Do. " 
Snyder__________~_____ (7) WwW Do. 

- Somerset ___~ 2 ~~~ ____ 1,778 WwW Stone (crushed), clays. Se 
Susquehanna_____~______ © WwW WwW Stone (crushed), stone (dimension). 
Tioga__-___~__~_ WwW W Stone (crushed). 
Union _____ 65 WwW Stone (crushed), clays. 
Venango. ____» ~§_-______ Ww Ww Stone (crushed), sand (industrial). 
Warren ____§_§_________ 2,499 (3) 

; Wayne___ _ WwW . Ww Stone (crushed), stone (dimension). 
Westmoreland __________ WwW . 10,005 = Stone (crushed). 
Wyoming _____________ W 1 Stone (dimension). 
York ~~~ 14,604 46,214 Stone (crushed), lime, cement, clays. 
Undistributed?__________ 152,924 294,458 
Sand and gravel (construction) XX 52,000 
Stone: 

Crushed __._.________ £200,900 XX 
Dimension __________ FT €5 033 - XX 

Total> ~~ = 601,329 635,141 
eee 

“Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with ‘“Undistributed.”’ 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 

“Crushed and dimension stone was produced; data not available by county. Total State values are shown separately 
under “Stone.” 

3Construction sand and gravel was produced; data not available by county. Total] State value is shown separately under 
‘Sand and gravel (construction).”’ 

“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
*Data may not add to totals shown because of independent rounding.
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Table 3.—Indicators of Pennsylvania business activity 

1982" 1983 1984”. . 

Employment and labor force, annual average: 
Population _____§_§_§ $e __ tthousands_ _ 11,879 11,889 11,901 
Total civilian labor force___~§_~§_~§_~§_~§_~___ do 5,487 5,506 5,487 
Unemployment ______~_ ~~ _~_~______ do 599. 650 499 

Employment (nonagricultural): 
Mining total? __—§ _§_§ > = do 45.7 39.0 38.7 

Metal mining?______§_/__ > 95 5 = eee dol 2 2 NA 
Nonmetallic minerals except fuels____.________________do____ 4.2 3.9 4.0 
Coal mining ____§_§________ edo 35.8 30.1 29.3 
Oil and gas extraction? ____. > _-§__§ dol 5.4 4.8 NA 

Manufacturing total. $$ _~§_-§_~§_~ 5 = do 1,170.5 1,095.8 1,119.8 
Primary metal industries __§_$_______~___§____________do____ 143.3 120.4 118.3 
Stone, clay, and glass products__________-____________do____ 51.4 48.7 48.9 
Chemicals and allied products ____$__________________do____ 59.2 58.1 58.7 
Petroleum and coal products _____§_-/§_-§_»_»___>__~ _~§________do____ 16.4 14.8 12.8 

Construction ______________ dol 168.1 165.7 175.7 
Transportation and public utilities __§__§_§_§_~§_._-____________do____ 249.0 239.7 246.3 
Wholesale and retail trade__§_§$_§_~§ $$ »5 »§ 5 5 ee ee _ do 978.8 994.1 1,032.8 
Finance, insurance, real estate ___________.._._________do____ 239.6 © 243.0 253.5 
Services ___________ doi 1,046.0 1,073.2 1,108.3 
Government and government enterprises __._________________do____ 682.5 673.7 672.0 

Total? = = do 4,580.1 4,524.3 4,647.0 
Personal income: 

Total._______._________ ee _ ~~ millions... $129,772 $136,023 $146,545 
Per capita. .§_-§_§_~§ 2 $10,925 $11,441 $12,314 

. Hours and earnings: 
Total average weekly hours, production workers _____________________ 38.4 39.2 40.2 — 

Mining (nonmetallic minerals, except fuels). _-__§_§____~9___-~________ 42.5 43.4 44.6 
. Total average hourly earnings, production workers____________________ $8.63 $8.95 - $9.28 

Mining (nonmetallic minerals, except fuels)._._-__-§_/§_~>_~_~_~__~__~____ $8.81 $8.99 $9.34 | 
Earnings by industry: 7 

“Farm income__§_$______~_~___~___ ee _________ smillions__ — $728 - $636 $944 
Nonfarm _______________ ee ___do__ $88,552 $92,665 $100,485 

Mining total. _§_$_$_§ ~§ ~§ 5 ee do $1,495 $1,262 $1,378 
Metal mining __________4 ~~ 2 doi _ $4 $5 (4) 
Nonmetallic minerals except fdels____§_______.________do____ $88 $87 $91 
Coal mining _________+ ~~~ dol $1,182 W WwW 
Oil and gas extraction __ 27-5 2 5 5 ee dol. $221 Ww Ww 

Manufacturing total. __$___§____ dol $27,702 $27,208 $29,391 
Primary metal industries_________________________do____ $4,683 $4,025 $4,162 
Stone, clay, and glass products____§_§_________________do.___ $1,275 $1,284 $1,358 
Chemicals and allied products ______________________do____ $1,746 $1,861 $1,999 
Petroleum and coal products ___§_§___________________do____ $747 $725 $716 

Construction ___§_§__~9_~____ do $4,284 $4,561 $4,976 
Transportation and public utilities __§_§_§ > =§ 5 5-5 = dol $6,863 $7,146 $7,581 | 
Wholesale and retail trade__§_-§ $9 _-§_ $5 5 do $13,303 $14,148 $15,404 
Finance, insurance, real estate __-______________________do____ $4,691 $5,319 $5,876 
Services __-_-_-_______ = edo $17,732 $19,741 $21,885 
Government and government enterprises__________________do____ $12,254 $13,039 $13,729 

Construction activity: 
Number of private and public residential units authorized _______________ 22,271 33,508 36,770 
Value of nonresidential construction ____________________~_ millions. _ $1,560.2  $1,744.3 $1,955.3 
Value of State road contract awards____________________.___ _do____ $275.0 $298.0 $94.0 
Shipments of portland and masonry cement to and within the State 

thousand short tons_ _ 2,310 2,417 2,686 
Nonfuel mineral production value: 

Total crude mineral value___§_§_~§_§_~§_____________________ millions. _ $601.3 $635.1 $708.4 
Value per capita.___§__§___ $51 $53 $60 

eee 

Preliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
?Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
’Data may not add to totals shown because of independent rounding. 
“Less than 1/2 unit. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines.
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Figure 1.—Total value of nonfuel mineral production in Pennsylvania.
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Legislation and Government  Pro- The Pennsylvania Bureau of Topographic 
grams.—In 1984, the Surface Mining Con- and Geologic Survey’s mineral resources 
servation and Reclamation Act (SMCRA) program completed a number of reports, 
was amended (House Bill 1176) to provide including 1 on the geology and mineralogy 
separate requirements for the State’s non- of 55 copper-uranium occurrences in Ly- 

. coal mining industry. Previously, all mining coming and Sullivan Counties.‘ High-purity 
activities in Pennsylvania were included in _ silica sources from 9 Paleozoic formations 
a single surface mining law. The amend- and 6 quartz veins were sampled, chemical- 
ment essentially differentiates the require- ly analyzed, and described from 30 locations 
ments for reclamation and contouring be- in 14 counties in central and eastern : 
tween coal and noncoal mining operations Pennsylvania.» The geology, mineralogy, 
as provided in Subchapter E, Surface Non- mining, and milling of slate in Pennsylva- 
Coal Mining Operations, Section 77.102 of nia was summarized. The State’s slate 
the SMCRA. industry produced flagging, flooring tiles, 

Public Act 158 (Senate Bill 1809) amended _ blackboards, roofing structural slates, and 

State reclamation regulations to allow coal was the only U'S. producer of electrical and 
operators to re-mine abandoned sites with- billiard slates in 1984. 
out responsibility for previous water pollu- © Fetid barite occurrences from 11 locations 
tion. The legislation was expected to result were discovered and described in western — 
in the mining of an estimated 300 million Berks County. The host rock was a black 
short tons of coal and provided a $75 million shale of Cambro-Ordovician Age known as 

savings in reclamation costs. In 1984, the the Hamburg sequence.’ A modern account 
| State received $44.3 million in abandoned of the brickmaking process at Watsontown 

mine reclamation funds from the Federal in Northumberland County was described.® 
Office of Surface Mining. In addition, a kaolinitic white clay occur- 

: Federal legislation concerning Pennsylva- rence having medium- and high-duty refrac- 
nia in 1984 included enactment of the Penn- tory potential, as well as structural clay 

_ sylvania Wilderness Act creating the product potential, was discovered in Berks 
State’s first wilderness area in the 750,000- County.® The only active aggregate produc- 
acre Allegheny National Forest. The law er mining both sedimentary and crystalline 
prohibits all oil, gas, mineral, and timber _ rocks in the Reading Prong was described.'° 
development in a tract of about 9,800 acres This operation mined a quartzite that was 
and authorized $2 million for purchase of the only Pennsylvania Department of 

: oil, gas, and mineral rights in the wilder- Transportation-approved bedrock source 
ness area. The act also designated about that met the highest skid resistance level 
23,000 acres of the forest as a National for bituminous surfaces in southeastern 

Recreation Area, which allows limited de- Pennsylvania. 
velopment subject to environmental safe- Continuing Survey projects included in- 
guards. : - vestigations on the distribution and uses of 

Also approved by the U.S. Congress was carbonate rocks, compilation of a directory 
$42 million in funding for relocation of of nonfuel mineral producers, a summary of 
residents in Centralia and Bynersville in the State’s clay and shale mining industry 
northeastern Pennsylvania. Underground in relation to construction markets, and a 
coal mine fires have been spreading in the — study of the petrologic and geographic dis- 
area since 1962 causing health and safety tribution of uranium and thorium mineral- 
problems. ization for the Reading Prong in eastern 

Unresolved at yearend was a proposal in Pennsylvania. Reports on these projects 

the U.S. Congress to sell the federally own- were expected to be completed in 1985. 
ed Consolidated Railroad Corp. (Conrail) to Also during the year, the U.S. Geological 

private interests. About 15,000 Pennsylva- Survey evaluated a Noril’sk-type model for 
nians are employed by Conrail, nearly 40%  platinum-group mineralization associated 
of the company’s work force. Also, about with Jurassic diabase sheets. 
28% (4,014 miles) of the railroad’s system is Federal programs included ongoing 
in the State. The State’s steel, coal, and health and safety research at the US. 
other mineral producers heavily dependent Bureau of Mines Pittsburgh Research Cen- 
on rail transportation were concerned that ter. Demonstrated during the year was a 
the sale could result in abandonment of new, more cost-effective method for treating 
some routes and reduce competition in the acid mine drainage. Total capital cost for 

East affecting freight rates. the new system was estimated at one-fifth
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of conventional systems based on prelimi- system ‘that produces environmentally | 
nary tests.1 The Bureau also allocated clean gaseous and liquid fuels. a | 
funds to the Mining and Mineral Resources Federal- and industry-funded research ef- . 

Research Institute at Pennsylvania State forts focused’on clean energy technology. At = | 
_ University. This was designed to encourage the Homer City Generating Complex in 

the training of engineers and scientists in Indiana County, three 600- to 650-megawatt | _ 
mineral-related disciplines. . pulverized coal-fired generating units, a Ce 

The U.S. Department of Energy awarded _ state-of-the-art analytical coal laboratory, a | 
a $33.7. million contract to KRW Energy 1,200-ton-per-hour coal cleaning technology | — 
Systems Inc. for development of a program plant, and a coal cleaning test facility were | 
in advanced coal gasification technology. utilized in determining how different coals —_—’ 
The 32-month program will be conducted at react to various cleaning processes and. in 

. KRW’s facility in Madison, Westmoreland studying ways of improving coal cleaning 
| County, and focus on efficiently designing a processes. —=s_.. a | 

| REVIEW BY NONFUEL MINERAL COMMODITIES | oo | 

| NONMETALS portland cement. utilizing about 88% of . 
: ; ; , | . capacity. The State’s four western plants 

__ Im this section, nonfuel mineral commodi- oduced about 1.3 million tons of portland _ | 
ties that were mined in Pennsylvania in cement utilizing about 55% of capacity. 
1984 are discussed. Quantity and value data During the year, Keystone Portland Ce- , 
for these commodities are given in table 1. ent Co..: Bath. Was acquired’ by Giant 
Traditionally, cement and lime data are potiand C em ent Co.. Columbia. SC. Giant 
also presented in table 1. The State ranked Portland obtained 51% of K eystone’s out 

ant nationally in value of mineral produc- standing sharés.under'a merger agreement | 
ion in co | ee ee Gah lage pp ) - 
Other industrial minerals manufactured valued at $15 million. Key stone - annual | | 

or processed in Pennsylvania from raw | Production cap acity 8 en ‘ton a | 
materials mined out-of-State or imported — Coplay Cement Manu acturing Co. ac | 
included graphite, gypsum, perlite, pyro- quired Louisville Cement Co. s two plants in 
phyllite, quartz crystal, slag, sulfur, sulfuric. . Logansport and Speed, IN, for about. $112 

acid, and vermiculite. The combined value eae eee is SCE). porated e a | 
of these commodities was $97.2 million: - ee ‘ » ORY. PAU AT 2 
Cement.—Shipments Ai 1984 increased Miullion-ton-per-year-capacity plant in Naza- : 

for the second consecutive year and improv- _ reth, . PA, and a _ 400,000-ton-per-year- 
ed nearly 1 million short tons compared: - ©@Pacity plant in F rederick, MD. The acqui- : 
with 1982 levels. The cement industry’s ‘ition doubled SCF’s annual capacity in the 
performance in Pennsylvania reflected - United States . about : mivion tons. Sr 
strong demand in the housing, highway, OPerated to plants in france with a tota | 
and commercial construction sectors. The @nnual capacity of 10 million tons.’ _ 
housing market began to rebound in 1983, Fuller International Inc., Bethlehem, PA, | 

as interest rates declined and stabilized, ‘Signed a 10-year contract with China to 
increasing demand for cement for use in develop that country’s cement’ technology. 

- concrete foundations and floors. A shift in About 60% of China’s.cement production is _ 
the economy in the Northeast toward more from small plants with an average annual 
service, financial, and defense-related in- output of about 20,000 tons. The agreement 
dustries, as heavy manufacturing declined, with Fuller included plans to modernize 
spurred office building and commercial con- plants, improve cement quality, conserve 
struction. Reconstruction of the interstate energy through use of more efficient ma- 
highway system also boosted cement sales chinery, and lower operating costs, particu- | 
in the eastern part of the State. larly atthe smaller plants. = 
Cement data for Pennsylvania are divid- Clays.—Production of clay and shale in- 

ed into two districts: eastern Pennsylvania, creased in 1984, ending ‘a period of five 
which is all counties east of the eastern consecutive years of decline. Demand, pri- 
boundaries of Potter, Clinton, Centre, Hun- marily from the cement industry, resulted 
tingdon, and Franklin Counties; and west- in reversing the downward trend. 

ern Pennsylvania, which is all other coun- Although output improved.in 1984, the 

ties in the State. In 1984, the State’s nine State’s clay industry remained depressed in 
eastern plants produced 4.5 million tons of comparison with that of the 1970’s. In 1973,
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10-year record high 3 million short tons of In 1984, Pennsylvania’s totalcement manu- 

_.. ¢lay and shale was produced. Also, about facturing production capacity was 7.5 mil- 

995,000 tons of clay was'used in production lion tons and clay used in manufacture 

of about 8.6 million tons of portland cement. totaled about 85,000 tons. | 

Fe -» Table 4.—Pennsylvania: Clays sold or used by producers, by use’ ao | 

. _ | . Short tons) - : / _ 

, eS oo. Uses. ne 1983 1984. 

~- Gommon brick ____ 2-2-2 -- 47,002 4,000 
Face brick. _________-2 2 2 2 ee eee = 723,576 761,237 
Firebrick, blocks and:shapes . .___ - _ --/.---_~»--~-- ------------- 24,373 | 15,524 
Flue linings. __§____-__-____-------+--~------------------ ~ 22,681 24,220 ° | 
Mortar and cement, refractory 2 2.-2-~-~---------+----------+ 9 10,993 38,812 

Portland and other cements __~_ _. _- -_--~_-------------------- 61,429 85,107 

Tile: Drain, quarry, structural_______-___..-i----~-------------- _ 31,929 31,120 

Other? _____________-2 2 eee ee ee ee . - 4,031 2,935 

_ Exports: Mortar, cement, other refractory ____~---+----------------____ 260 a : 

| 0 Motal eee --- 916,224 = 962,955 

1Rxcludeskaolin..? =. . a ce 
Includes paint, lightweight aggregates, highway surfacing, and structural concrete. . Bo 

Gem. Stones.—Mineral specimens and_ depleted underground Bell Mine in Belle- 

- semiprecious gem stones were collected by © fonte. A. nearby open pit limestone quarry 

Oo rockhounds.and mineral dealers. Estimated was developed to supplement kiln feed and 

-.-» . value in Pennsylvania in 1984, was $5,000.. was expected to eventually replace the un- 

-.  Lime.--Output increased slightly in 1984, derground mine. Toward yearend, the firm: 
.. primarily reflecting a similar gain by the... laid off one-half of its employees, citing a 

| State’s steel industry. About 50% of the slower than expected improvement in sales 

: lime manufactured in the State was used in to the steel industry. About 40% of War-. 
| basic oxygen furnace and.electric steelmak-.| ner’s. output was consumed by the steel | 

ing. Most of the State’s lime was produced. industry. Sales increased for environmental 
in the southeastern part of the State. . -_—- uses, such as sulfur removal from stack 

: Warner Co., one of the State’s leading gases, mine and plant acid water neutraliza- . 
- producers, continued operating the neatly _ tion, and sewage treatment.’* - 

Table 5.—Pennsylvania: Lime sold‘and used by producers, by use 

— ; ee 1983 ] 1984 

Use oo 3 Quantity - Value Quantity Value 
. a (short tons) (thousands) (shorttons) (thousands) 

Steel, basic oxygen furnace, a eee 492,517 $24,350 545,086 $27,674 
- Steel, electric. = 2 ee ee 223,111 11,085 222,673 ~—=«--—«10,960 
Sewage treatment _______-_______________-- 153,594 8,267 180,399 9,827 
Acid water neutralization (mine or plant) __ ________-_-~- 93,681 5,180 - 97,379 5,827 
Water purification. _ _ _§ _________-____-L----~-- 84,576 4,694 89,830 5,169 
Steel, open-hearth ___________________-~----- 39,439 - 1,955 W W 
Paper and pulp__. _-_-- --__~-- bs  - 21,388 1,020 30,259 1,482 
Agriculture ___ 2 ~~ ~~. ee ee 18,907 1,280 20,245 1,381 
Metallurgy, other __-_________~__~-___~--~----- 1,415 W W Ww 

Other! _-___2____-__-------------------- 378,130 23,951 433,832 27,862 

Total ___________4_-_______- ee 1,506,758 81,682 1,619,708 90,182 

W Withheld to avoid dis¢losing company proprietary data; included with “Other.” 
1Includes alkalies, animal and human food, briquetting (1984), desiccant (1984), explosives (1984), fiberglass (1984), 

glass, oil well drilling, other ore concentration, manganese, mason’s lime, other chemical and industrial uses, paint, 
petroleum refining, refractories, sand lime brick, silica brick, soil stabilization, sugar refining, sulfur removal from stack 
gases, tanning, wire drawing, and uses indicated by symbol W. 

Mica.—Gross: Mineral Corp. mined mica peat production. Most of the output came 
(sericite) from an open pit near Fairfield in from Lackawanna, Luzerne, and Monroe 

Adams County. The material was processed Counties in the northeastern part of the 
at a plant in Aspers for use as an extender State. 
and filler. - - Sand and Gravel.—Construction.—Con- 

Peat.—In 1984, seven companies reported struction sand and gravel production is



a THE MINERAL INDUSTRY OF PENNSYLVANIA | 509 

- surveyed by the U.S. Bureau of Mines for pending with the State’s Department of - 
even-numbered years only; therefore, this Environmental Resources (DER) for four 
chapter contains only estimates for 1983, companies at yearend. 
Data for odd-numbered years are basedon Allegheny, Armstrong, and Beaver Coun- | 
annual company estimates made before ties accounted for about 23% of Pennsylva- 
yearend. a - nia’s production and nearly 30% of the 

Output of sand and gravel increased for value of production, primarily because of 
the first time since 1978, reflecting improv- strong demand from the Pittsburgh market. 
ed conditions in the construction industry. Much of the high-quality aggregate was | 
In 1984, sand and gravel was mined from dredged from the lower Allegheny River. 
136 pits with the 20 largest accounting for Also indicative of that area’s market, was , 
50% of the State’s production. Permits to an average unit price of $5.63 per ton, f.o.b. 
mine a total of about 16,000 short tons per plant, for the three counties compared with | 

day of sand and gravel in Beaver, Bucks, an average price of $4.09 per ton for the — 
-Franklin, and Wyoming Counties were remainder of the State’s production. — a 

Table 6.—Pennsylvania: Construction sand and gravelsold —s_ : 
or used in 1984, by major use category | 

. | Quantity Value _ Value 
oe Use SO '. (thousand (thou- per 

oo , | -. short tons) sands) ton 

‘Concrete aggregate __-_______ Le 4,240 $21,029 $4.96 © 
Plaster and gunite sands _____ = 6 LLL 358 | 1,741 4.87 
Concrete products _____/§ _-§__§_ = 322 1,687 5.23 
Asphaltic concrete. ~§ -- -- ~~ 5 ee ee 1,443 _ 6,997 485 
Road base and coverings?___ $55) 5 1,473. - 5,839 3.96 
Fill ~~~ ee . 539 2,044 3.79 
Snow and ice control. _~§_- ~§ )§ 5 5 pe Le “215 891 4.14 
Other? _- = = 5,881 ° 24,057 ~~~. 4.09 

Total or average ____ 7_______-_--_---2L-L------------ 314,472 64,285 4.44 | 

| 1Includes road and other stabilization (cement). Fg 
. 2Includes roofing granules and other unspecified uses. sit , | os 

3Data do not add to total shown because of independent rounding. oe . 

During the year, an attempt by local about 400 workers in 1984, was in violation | | : 
officials to halt mining of sand and gravelin of the standards and was expected to be 
Mount Bethel, Northampton County, failed, shut down in 1985. The dredged material 
but the effort was expected to continue in was used primarily for concrete aggregate. 
1985. Stabler Co. Inc., the State’s fifth Another of the State’s dredging operators . 
leading producer, purchased a 28-acre site and major producers, Glacial Sand & Gravel — 
from Alpha Portland Cement Co. in 1983. Co., began using a high-pressure spray and | 
The sales agreement included transfer of a gravity separation equipment to remove 

_ permit from DER to mine sand and gravel coal, wood, and other materials common in — ; 
at the site. Toward yearend, local officials gravel deposits from the Allegheny River. 
appealed a county court decision that al- The plant in Bridgeburg has the capacity to 
lowed mining, contending that mining vio- process about 375 tons of material per hour 
lated zoning regulations. oo. year-round. — : 7 

In another action affecting one of the Industrial.—Production of industrial 
State’s leading producers, the DER decided sand decreased 18% in 1984 compared with 
to evaluate permits for dredging operations that of 1983. Three companies, one each in 
on a case by case basis. Previously, com- Allegheny, Carbon, and Huntingdon Coun- 

pliance with standards on the amount of ties, accounted for the output. More than 
solid particles contained in waste water was. one-half of the industrial sand produced 
required. The ruling allowed Davison Sand _ was used in glass container manufacture. 
& Gravel Co. to continue operating the Stone.—Stone production is surveyed by 
dredge Allegheny. The vessel is Pennsylva- the U.S. Bureau of Mines for odd-numbered 
nia’s only dredge that processes riverbed years only; therefore, this chapter contains 
material onboard and has been on operation only estimates for 1984. Data: for even- 
for over 50 years on the Allegheny River. numbered years are based on annual com- 
Until the ruling, Davison, which employed pany estimates made before yearend.
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: Crushed.—Output in 1984 increaséd 9% discussed in the “Nonmetals” section. | 
in response to demand from the construc- = Abrasives.—Three companies in western _ 
tion industry. During the year, a compro- . Pennsylvania manufactured metallic abra- 

7 mise was reached between J. M. Brenner gives and steel shot and grit. Nationally, the 
Co. and local residents concerning reopen- ' State ranked first in production and oper- 

ing a limestone quarry near Lancaster. The ated 4 of the 12 plants in the United States. 
agreement limited mining to 200,000 short Silicon carbide, an artificial abrasive, was 

' tons per year for 4-1/ 2 years, and reclama- manufactured by one company in south- 
| | tion, blasting, and bonding procedures were western Pennsylvania. __ a 

aetalied. , . .. ) Beryllium.—Brush Wellman Inc. an- 
| dav Hollow Queen) neat D plans for its. Ce- nounced a 3-year, $57 million expansion 

| ar H y near Devault in Chester doubl facturj +t 
County were approved by the DER, allow- © program to double manutacturing capacny 

| - ing the company to increase its 102-acre of beryllium-cop per strip. About $12 million 
a mining site by an additional 47 acres. The races and inoeotemonte to senting aie 

approval was conditional on Warner con- | / ‘XISUL Ip- 
ducting water quantity and quality meas- ment at the company ’s Reading finishing 

| urements and also stipulated that Warner facility. The expansion reflected a continu- 

must restore or replace any public or pri-- ing growth in beryllium-copper demand 
vate water supplies that are contaminated from the electronics industry.’ - - 

. or diminished by the quarry operation. The . Also in Reading, the Cabot Berylco Div. of 
. quarry, from which an average of about the Cabot Corp. manufactured beryllium- 

4,000 tons per day of dolomite was mined, copper strip and beryllium alloys. Cabot. 

has been in operation since 1899. == +. and Brush Wellman are the Western 
Hempt Bros. Inc. continued efforts to World’s only beryllium-copper producers. 

_ obtain local approval for opening a 400,000- Ferroalloys.—In 1984, the State’s ferroal- 
ton-per-year limestone quarry near Allen’ loys industry reported production of 7,682 
with reserves at that capacity for 32 years. short tons valued at $32.6 million. The 
The quarry plan opposed by a residents strong U.S. dollar, relative to foreign cur- 
group was approved by local officials but yencies, and low-priced imports continued 
appealed by the group to Cumberland Coun- to force ferroalloy producers to lower prices. 

| ty bosin nine or coterhes 49 expected: Indicative of that trend in Pennsylvania 

| - also receive a DER permit after local ap- was & Comparer with 1980 ° utput of 6,828 
| : proval. ee = tone valued at $92.6 million; production in 

Permits to mine about 4,300 tons of crush- : increased 13%, and value declined by | 
ed stone per day in Fayette and Lackawan- 360 million. A slight measure of improve- 

na Counties were pending with DER for two ment in prices was indicated in October 
—— companies at yearend. —— when Reading Alloys Inc... Robesonia, in- 

Dimension.—Sandstone, slate, and gran- CTeasec vacuum-grade ferrocolumblum 
| ite (diabase) were quarried. Most. of. the Prices to $17.70 per pound, f.o.b. plant.” 

output of 44,000 short tons was produced in Reading was one of five domestic producers 

7 the eastern part of the State. Primary uses of ferrocolumbium. | 
were for irregular-shaped stone, flagging, ‘Tron and Steel.—In 1984, shipments of 

cut stone, and roofing slate. A new flagstone pig iron totaled 7.6 million short tons 
quarry in Somerset County, with a proposed valued at $1.6 billion, up slightly from 1983 

| production of about 400 tons per year, was __levels as was steel production, which totaled 
in permit review by DER. . 14.4 million tons. Nationally, the State 

ranked third in both, accounting for 15% of 
_ METALS the pig iron shipments and 16% of the steel 

Metal mining.in Pennsylvania ceased in production. Since 1979, the State’s pig iron 

1983 with the closing of the underground nd steel shipment levels dropped 11.5 mil- 
zinc mine at Friendsville. Commodities 110m tons and 13.8 million tons, respectively. 

discussed in this section are processed from 4 Pant crosings and company restrucarine 
materials received from both foreign and @Uring tne pas years severely altecte 
domestic sources. Production and value da- employment in the Pittsburgh area, which 
ta for these commodities are given if avail- includes Allegheny, Beaver, Washington, 
able. The value of nonfuel mineral pro- and Westmoreland Counties. A decline of 
duction in Pennsylvania of $708.4 million 56,200 jobs since the prerecession peak of 
in 1984 includes only the commodities 90,000 workers in 1979 left basic steel manu-
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facturing employment in the area at an all- er than 10-inch slabs produced with conven- 
time low of 33,200 at yearend.'’* Nationally, tional casters. Thin slab casting was ex- 
for the same period, steel employment de- pected to result in $45-per-ton savings pri- 

clined from 570,000 to 343,000 or by about marily because of reduced energy costs 
40%. In the Pittsburgh area, employment along with lower operating and equipment 
declined 62%. costs. About $29 million of the funding was 

In 1984, about 26 million tons of foreign provided by the U.S. Department of Energy, 
steel was sold in the United States, which which was entitled to receive a return of 
accounted for about a 26% share of the one and one-half times its original invest- 
domestic market. Steel industry demands ment if the technology is developed and 
to reduce imports were addressed in Sep- marketed. 

tember when the Federal Government Bethlehem Steel’s restructuring plans in- 
announced a o-year bilateral agreement cluded an $18 million expansion of its rail | 

_ program to restrict imports of certain types mill in Steelton. The plan was approved | 
of steel. Through this program, agreements ear yearend after union workers accepted 
with foreign steel-producing countries were 4 manning and work assignment agreement 
initiated to restrict imports of finished steel expected to reduce plant employment from 

to 18.5% ofthe U.S. market. about 2,600 to 2,000. The expansion at the | 
USS continued restructuring its Monon-  ¢teelton plant, which is one of three domes- 

gahe'a Valley pon v alley) pp anons iN tic rail operations, would increase rail ca- 
southwestern Pennsylvania, 8" utting down pacity by 50% to 450,000 tons per year and 
two blast furnaces and a basic oxygen proc- add the capability to produce rail in excess 
ess furnace at its Duquesne plant. At the _ . | Clairton Coke Works, three of eight coke of 80 foot lengths. Bethlehem Steel also 
b ; a began a $50 million modernization project _ 
atteries were indefinitely shut down, elim- ; ; 

ae . at its 48-inch structural mill at Bethlehem. 
inating 2,400 tons of coke production per At that mill. ingot duced into st 
day. The five operating batteries have about j hap ” wach, S TL es iced Into struc- 
a 5,000- to 6,000-ton per day production tural shapes such as I-beams used in con- 
capacity. USS also idled the coke batteries Struction. The project, which was expected 
at its Fairless Coke Works in Bucks County. to take 2 years to complete, was ap proved 7 
Coke for the Fairless Works was then sup- afer. union vork’ eee hire eed a. nreouate 
plied from Clairton. . , 10n Wi Yr! ractices and work Crews, 

In May, USS closed its Johnstown found- both of which would reduce the work force. | 

ry operations after union members voted An agreement between Bethlehem Steel 
against contract concessions. The operation "4 Abex Corp., a subsidiary of IC Indus- 
was purchased by local investors and re- ‘ties Inc., resulted in reopening steelmak- 
named The Johnstown Corp. with partial i facilities in Somerset County. At mid- 

production resuming in July. Also during Year, Bethlehem Steel began purchasing a 
the year, USS resumed rebuilding a blast ™inimum of 10,000 tons of ingots monthly . 

furnace at the Edgar Thomson Works. The from Abex for finishing at its Johnstown 

$81 million project had been suspended in ar, rod, and wire plant. The Abex facility 
1982 and was the first major investment in had been closed since 1981. 
the company’s Mon Valley operations since LTV Steel Co. was formed through the 
that time. At yearend, employment at the merger of Jones & Laughlin Steel Corp., a 
Mon Valley operations, which comprised subsidiary of LTV Corp., and Republic Steel 

the bulk of USS steelmaking capacity in Corp. The company indefinitely idled its 
Pennsylvania, was about 5,050 with 11,200 Pittsburgh Works at midyear after reopen- 
workers laid off. ing in January. Also idled was the firm’s 

In an effort to aid unemployed steel- welded tube mills at the Aliquippa Works. 

workers, USS and the United Steelworkers Titanium.—A. Johnson Metals Corp., 
of America Union implemented a $4 million Lionville, ceased production of ferrotita- 
assistance program. Job search assistance nium late in 1984, citing a competitive 
and counseling was offered at centers in disadvantage because of low-priced imports. 
Pittsburgh, Fairless Hills near Philadel- However, it continued to be a supplier of 
phia, Gary, IN, South Chicago, IL, and titanium scrap and produced as-cast tita- 
Cleveland, OH, for an estimated 10,000 nium slab from scrap at its electron-beam 
dislocated workers. furnace melting facility in Morgantown. In 

USS and Bethlehem Steel joined in a 5- addition, this company became the exclu- 
year, $33 million project to develop a proc- sive agent for sales of calcium metal gran- 
ess to directly cast 1-inch-thick slabs rath- ules produced by Extramet Industries S.A.
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of France.2° Calcium metal is an additive in Berkheiser, S. W., Jr. High-Purity Silica Occurrences in 
. . . Pennsylvania. PA Geol. Surv., Miner. Resour. Rep. 88 (in 

steelmaking for final deoxidation, desulfur- _ press), 1985, 23 pp. - 
ization, and inclusion shape control. 1083 Eaemary of the Slate Industry in Pennsylva- 

tne __7i os . . nia, . eol., v. 15, No. 1, 1984, pp. 10-13. 
a Zinc. . dinc mining m Pennsy Ivania 7_-___. Fetid Barite Occurrences, Western Berks Coun- 

ceased in 1983 with the closing of the ty, pa. PA Geol. Surv., Miner. Resour. Rep. 84, 1984, 43 pp. 
Friendsville Mine. St. Joe Minerals Co., a 8Berkheiser, S. W., Jr., and J. D. Inners. What Does It 

4° ick? 
subsidiary of Fluor Corp., the largest U-S. Take x. Mane a an The Watsontown Story. PA Geol., 

zinc smelting company, continued operating —°Berkheiser, S. W., Jr, and R. C. Smith, IL High- 
its 91,000-short-ton-per-year electrothermic Alumina Clay Discovered in Berks County, PA. PA Geol., 

zinc smelter at Monaca, PA. Zinc concen- })»No- 1, 1984, pp. 26. | . . ? , ; 10 Pennsylvania Geology. An Outstanding Mineral Pro- 
trates were shipped from St. Joe’s Balmat ducer, Martin Stone Quarries Inc. V. 15, No. 5, 1984, pp. 

ierr ines in New York. The 24 | | | . 
and Pier “Pont a dzi ‘d 11Ackman, T. E., and R. L. P. Kleinmann. In-Line 
company a SO produced zinc oxide. Aeration and Treatment of Acid Mine Drainage. BuMines —__ 

. Zinc oxide was also produced by The New RI 8868, 1984, 9 pp. - 
: ; . . The Morning Call (Allentown, PA). Keystone Portland 

Jersey Zinc Co. . Inc. at its 82,000-ton Sells Controlling Interest. Sept. 21, 1984, p. 5. 
capacity plant in Palmerton. Output 13pit & Quarry. Coplay Cement To Acquire Louisville 
dropped in 1984, primarily because of a 3- Cement. V. 77, No. 6, Dec. 1984, p.10. 
week strike by union workers at New Beer 8 Warner? s Belfcionte Oper- 

oy . nage ; J ation. PA Geol., v. 15, No. 2, Apr. : , pp. 6-10. 
Jersey Zinc’s Sterling Mine in New Jersey. 15Robertson, J. L. Spray/Gravity Removes Waste. Rock 

Prod., v. 87, No. 5, May 1984, pp. 37-40. 
16American Metal Market. Electronics Growth Spurs 

1 . ; . Brush’s Beryllium Expansion. June 28, 1984, p. 1. 
‘State Mineral Officer, Bureau of Mines, Pittsburgh, 17_____. Reading Alloys Raises Vacuum Ferrocolum- 

— PA. a _ bium to $17.70/Ib. Sept. 21,'1984, p. 1. a 
plate geologist, Pennsy wvania Bureau of Topogr aphic 18Commonwealth of Pennsylvania, Department of Labor 

aout C es, Harrisburg. » A epartment of Environmental ne- and Industry. Layoffs in Steel Pull Factory Employment to 
3Economic geologist, Pennsylvania Bureau of Topo- New ron Labor Mark. pert. Pittsburgh Area, v. 38, No. 4, 

graphic and Geologic Survey, Department of Environ- Or Quarter » DP. 4. 
mental Resources, Harrisburg, PA. United States Steel Corp. Development of Thin- 

4Smith, R. C., Il, and D. T. Hoff. Geology and Mineralogy Section Casting Promises Major Advance in Steelmaking. 

of Copper-Uranium Occurrences in Picture Rocks and First Quarter Report, 1985, p. 7. So 
Sonestown Quadrangles, Lycoming and Sullivan Counties, 20American Metal Market. Johnson Metals Division To 
PA.PA Geol. Surv., Miner. Resour. Rep. 80, 1984, 271 pp. Market Calcium. Oct. 24, 1984, p. 10. 

| Table 7.—Principal producers | 

Commodity and company Address Type of activity County 

Abrasives (manufactured): 
Durasteel Abrasives Co____________— 2601 Smallman St. Plant __ __ Westmoreland. 

. Pittsburgh, PA 15222 
Ervin Industries Inc___§.§_§.9_/§__ ___ Box 1168 _ do ___ Butler. 

Ann Arbor, MI 48106 
Pangborn Co ____§_§____________~_ Etna St. ____do ___ Do. 

Butler, PA 16001 
Satellite Alloy Corp ___§____§_______ satellite Industrial Park ____do ___ Allegheny. 

ox 171 
Springdale, PA 15144 

Cement: : 
Hercules Cement Co_____§ _§____ Center St. . Plant and Northampton. 

Stockertown, PA 18083 quarry. 
Lone Star Industries Inc __________ _ Wood & Prospect St. Plant ____ __ Do. 

Box 270 
Nazareth, PA 18064 

National Gypsum Co ______ > _-_ e 501 Hokes Mill Rd. __. do ___ Berks. 
York, PA 17404 

Société des Ciments Francais _______~_ Tour Générale, Quartier Plants and Lehigh and 
Villon Cédex 22 quarries. Northamp- 

192088 Paris, La Défense ton. 
France 

Clays and shale: 
Glen-Gery Corp. _-§_._-§___________ Box 1542 Pits and plant Adams, Berks, 

Reading, PA 19603 Northumber- 
land, Union, 
York. 

Hanley Brick Inc.__ $$ _§___ 77 Pickering St. Pit ~.____ Jefferson. 
Brookville, PA 15825 

McAvoy Vitrified Brick Co. 2 Phoenixville, PA 19460 ____ Pit ~_-____ Chester. 
Medusa Corp ____________~______ Box 5668 Pit ______ Lawrence. 

Cleveland, OH 44101 
Watsontown Brick Co___ __________ Box 68 Pit __~____ Northumber- 

Watsontown, PA 17777 land. 
Graphite (manufactured): 

Airco Speer Carbon Co ___ _____ __ 800 Theresia St. Plant _____ Elk. 
St. Marys, PA 15857 

Keystone Carbon Co______________ 1935 State St. _._ do ___ Elk. 
St. Marys, PA 15857 

The Stackpole Corp ______~_______ St. Marys, PA 15857 _~_____ __.__do ___ Elk.
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Table 7.—Principal producers —Continued 

Commodity and company Address Type of activity County 

Lime: 
Bethlehem Steel Corp.1__§__ ________ Martin Tower Plants and Adams and 

Bethlehem, PA 18016 quarries. Lebanon. 
Marblehead Lime Co ____________~— 300 West Washington St. Plant and Centre. 

Chicago, IL 60606 mine. 
Mercer Lime & Stone Co _____§_______ 525 William Penn PI. Plant ____ Butler. 

Pittsburgh, PA 15219 
Warner Co___________ Yellow Springs Rd. Plant, mine, Centre and 

Devault, PA 194382 quarries. Chester. 
Peat: 

Corry Peat Products Co____________ 515 Turnpike Rd. Bog ____.-— Erie. 
. Corry, PA 16407 

Gouldsboro Wayne Peat Co___§_ _______ Box 68 Bog ______ Lackawanna. 
Gouldsboro, PA 18424 

Hyponex Corp ___________~____ 2013 South Anthony Blvd. Bog ______ Monroe. 
Fort Wayne, IN 46803 

Lake Benton Peat Moss___. = _~§_§_$_____ 622 South Blakely St. Bog ____ __ Lackawanna. 
Dunmore, PA 18512 

Perlite (expanded): 
Allied Block Chemical Co., Therm-O-Rock Pine St. Plant ____ Washington. 
Div. New Eagle, PA 15067 

Pennsylvania Perlite Corp _________~ Box 2002 Plants ____ ~~ Lehigh and 
Lehigh Valley, PA 18001 York. 

World Industries Inc __~__ ~~~ _____ Lancaster, PA 17603 ______ Plant _____ Lancaster. 
Sand and gravel: . 

Construction: : 
Davison Sand & Gravel Co _______ 3d Ave. and 4th St. Dredge and Armstrong and 

New Kensington, PA 15068 pit. Westmore- 
land. 

Dravo Corp___ ~~ $5 ee 4800 Grand Ave. Dredge, pit, Allegheny and 
Pittsburgh, PA 15222 plant. Beaver. 

Glacial Sand & Gravel Co________ Box 1022 _~___do ___ Armstrong. 
Kittanning, PA 16201 - 

Stabler Co. Inc? __§ __ ~_ = Box 3188 . Pits and Bradford and 
. Wescoville, PA 18106 plants. | Northamp- 

ton. 
Warner Co. ___ > Le 699 Bristol Pike Pit and plant Bucks. 

. Morrisville, PA 19067 
Industrial: 

McCrady Inc____ ~~~ ~_- Box 11566 Quarries and Allegheny. 
Pittsburgh, PA 15238 plant. 

Pennsylvania Glass Sand Corp_ _ _ _ — Box 187 ____do ___ Huntingdon. 
. Berkeley Springs, WV 25411 

Slag—Iron and steel: 
Dunbar Slag Co___§ 2 5 5 Box 666 Plant ____ Mercer. 

Sharon, PA 16146 
Standard Slag Co___ =» ee 1200 Stambaugh Bldg. _..-do ___ Cambria. 

Youngstown, PA 44503 
Stone: 

Crushed: 
The General Crushed Stone Co., Box 231 Quarries and Berks, Bucks, 

a subsidiary of Koppers Co. Inc. Easton, PA 18042 plants. Chester, 
Clinton, 
Columbia, 
Dauphin, 
Delaware, 
Lancaster, 
Montour, 
Tioga, 
York. : 

New Enterprise Stone & Lime Co. Inc_ R.D. 3 _~.___do ___ Adams, 
New Enterprise, PA 16664 Bedford, 

Blair, 
Cumberland, 
Franklin, 
Huntingdon, 
Lancaster, 
Somerset. 

Dimension: ’ 
H. Dally & SonsInc ___________ Railroad Ave., Box 27 Quarries and Northampton. 

Pen Argyl, PA 18072 mills. 
Delaware Quarries ___________ _ Route 32 Quarry ___ _ Bucks. 

Lumberville, PA 18933 
Media Quarry Co_____________ 131 East 2d St. __. do ___ Delaware. 

Media, PA 19063 
Pennsylvania Granite Corp___ _ ___ Box 510 ___-do ___ Chester. 

St. Peters, PA 19470 
Sulfur (recovered): 

Atlantic Richfield Co _____._______-_ 3144 Passyunk Ave. Refinery _ _ _ Philadelphia. 
Philadelphia, PA 19145 

United States Steel Corp ___________ 400 State St. Plant _____ Allegheny. 
Clairton, PA 15025 

Vermiculite (exfoliated): 
W.R. Grace & Co... 2 62 Whittemore Ave. _.do ___ Lawrence. 

Cambridge, MA 02140 

1 Also stone.
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This chapter has been prepared under a Memorandum of Understanding between the 
- Bureau of Mines, U.S. Department of the Interior, and the Department of Natural 

Resources, Commonwealth of Puerto Rico, for collecting information on all nonfuel 
minerals. _ | : 

By Doss H. White, Jr.,1 and Ivette E. Torres? ae 

PUERTO RICO . oe 

In 1984, the value of nonfuel mineral output is used in Puerto Rican construction. 
commodities produced by the extractive A good year for construction is welcome 
mineral industry in Puerto Rico was $120.5 news for the mineral industry, and 1984 -was | 
million, an increase of $7.2 million over that a good year for Puerto Rico’s construction 

_ of 1983. Over 90% of the island’s mineral industry. | 

Table 1.—Nonfuel mineral production in Puerto Rico! 

| 19838 1984 
Mineral SS 

° Quantity (pyaends) Qantity — @nousands) 

~ Cement (portland)_ _______.—_—-~— — thousand short tons_ — 931 $82,509 997 $87,568 
Clays ______________2____ dol 125 251 128 -  —- 266 
Lime____________________ do 35 . 3,885 35 4,531 
Sand and gravel (industrial) ———————--———---~do--—— NA NA 43 OW 

ne: 
. 

Crushed___________---------------~-do___-_ 5,536 26,611 ©5813 97,675 
Dimension _________________________—-do____ WwW WwW €35 ©455 

Total? _-_________________________-_e xXx 118,256 XX 120,495 

“Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; not included in “Total.” 
XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

2T otal does not include value of items withheld. | 
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: Table 2.~—Value of nonfuel mineral production in Puerto Rico, by district — oe 
| (Thousands) | = | | 

7 are Minerals produced in 1983 
. | District 1982 1988 in order of value 

- Agu adilla__- 2 oe OW Stone (crushed). - . . - 
Arecibo _______ ee _- $3,258 Do. 
Guayama ____~__—~§__§_____ _- WwW Do. 

. Humacao ____-_~_~_____-__-_---_~- oe WwW _ Do. a 
Mayaguez _______ - 7,840 Do. a 

— Ponce. — WwW ..  W_ Cement, lime, clays, stone (crushed). 
; San Juan _________ tC; Ww W ~~ Cement, stone (crushed), clays, stone __ 

So 7 oo, - (dimension). oe 
Undistributed' ~------------------) $84,156 — 102,158 wo Co : 

/ Total.-__________________-_ "84156 —*118,256 | 

a "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” - 
‘Includes some stone (crushed and dimension, 1982) and sand and gravel (industrial, 1983) that cannot be assigned to 

specific districts and values indicated by symbol W. - | oo 

Table 3.—Indicators of Puerto Rico business activity a 

: , oo - 1982" 1983 - 1984P | 

Employment and labor force, annual average: . oo Co a 
' Population’_____ 2 2 eee ___ thousands__ 2,216 2,251 2,273 

_ Total civilian labor foreet ____________-__ = © dole 912° 942 950 
Unemployment*__________________+-__----------_-~~do____ — 208 220 - 198 

Employment (nonagricultural): . 
MMinin total do 8 iT T 
Manufacturing total. -_-___-__- do T8509 

Stone, clay, and glass products __-_-_- _ 5 ee _ dol _ 3.8 3.7 3.8 
Chemicals and allied products __________________—___do____ 15.4 15.9 16.0 | 

Construction __________~__~_~__ do ~ 25.5 228 268 
. Transportation and public utilities ..§. __/_________~____._~_____do____ 14.5 15.4 15.8 

Wholesale and retail trade __§ 5» § 5». 5 5 eee ___do____ 108.1 108.3 113.8 
Finance, insurance, real estate ______2_.______§___-=_____do____ 28.8 28.2 28.9 

: Services _______-_~_____ ~~ ee doe 84.7 86.5 90.3 
a Government and government enterprises __-... § 5 »§ > _/ /»_/______do____ 236.7 240.1 253.2 

Total? __-§_ $= do 641.6 645.9 680.3 
, Hours and earnings: . , 

Total average weekly hours, production workers _____________________ 37.5 38.7 38.4 
Total average hourly earnings, production workers_____._.______________ $4.64 $4.83 $5.00 

Construction activity: a : ee - 
Shipments of portland cement (by destination)________ thousand short tons__ 950 . 920 - 1,000 
Shipments of portland cement (by origin). -§_-$_/§_§________________do____ 986 931 997 

Nonfuel mineral production value: . . . . 
Total crude mineral value___§_§_§____~__________________/_ millions _ $84.2 $113.3 $120.5 
Value per capita__________§___ $38 $50 $53 

—_ S$ ss 
PPreliminary. "Revised. . - : 
1Labor Force Division, Bureau of Labor Statistics, Department of Labor and Human Resources (Puerto Rico). 
*Data may not add to totals shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
US. Bureau of Mines. 

Trends and Developments.—Key eco- Foreign cement producers, notably Costa 
nomic indicators exhibited a strength that Rican and Spanish, viewed the resurgence 
had not been evident for several years. in construction and demand for materials 
Construction activity was strong in both the as an invitation to increase cement exports 
private and public sectors, a positive sign to Puerto Rico. In June, the island’s cement 
since in past years activity relied heavily on. producers countered by petitioning the U.S. 
the public sector, and during the recession Department of Commerce for relief. In Sep- 
of the early 1980’s, private construction tember, Commerce found that Costa Rica 
came to a virtual standstill. , was providing a tax exemption on income 

Although the increase in construction from cement production and issued a pre- 
activity created a strong demand for con- liminary decision to subject Costa Rican 
struction mineral commodities, the year cement imports to a countervailing duty. 
was not without problems for one segment Late in the year, Barbados cement began to 
of the island’s mineral industry—cement. make inroads into the Puerto Rican cement
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market. _ imports have been under careful scrutiny : 

The island’s cement industry also com- by the two cement producers. - In 1988, | 

plained to the Puerto Rican Consumer Af- foreign cement comprised 2.8% of the ce- — 

fairs Department (DACO) that cement im- ment used; this figure climbed to 3.7% for — 

porters were importing substandard quality thet , months of 1984.3 a | 

cement at unfair prices. t uerto Rican cement producers’ 

Legislation and Government Pro- plants were designed to use the energy- : 

gram.—During 1984, the Puerto Rican Divi- intensive wet process. Newer Caribbean and 

gion of Geology continued the islandwide Spanish plants designed for the dry process 

reconnaissance geochemical survey. Stream can compete in the Puerto Rican market, 

sediment, soil, and rock samples were col- even when shipping charges are added to 

lected and analyzed for me potentials the production costs. , | | 

at yearend, approximately 2 O e is- In 1988 the two Puerto Rican cement 

land had been sampled. Anomalous areas of companies complained to the island’s DACO 

mineralization will be targeted for detailed that foreign cement, inferior to that pro- 

investigation. — a duced on Puerto Rico, was being imported | 

The division, in conjunction with the U.S. and sold cheaper than the local product. In 

Geological purvey (OSES), continues re March, the president of the import compa- 

program of mapping the geology of the ny, Hasser & Associates Inc., a Spanish 
island’s insular shelf. High-resolution seis- firm, replied to the Commerce and Industry 

mic and vibracore tests were conducted to Commission that Puerto Rican cement was 

evaluate oer sand and gravel and 40% more expensive than U.S. cement and 

eavy mineral potential. that the imported Spanish cement met 

A consultant group prepared a report on standards adopted by the Puerto Rico Plan- 

te island awe potentiay. Many of ning Board. Hasser & Associates obtained 

ne data used in the report were from the cement from Hornos Ibericos S.A. of | 

| SEB : & Mi the leadi Spain and Empresa Nacional de Cemento of 
The U.S. Bureau of Mines, the leading Costa Rica. | 

minerals data and engineering agency 1n In June, the two Puerto Rican cement 

the Federal Government, canvassed all producers petitioned the U.S. Department 

mineral producers on the island as part of of Commerce charging that they had “suf- 

an annual program to develop baseline data fered substantial harm” because of competi- 

on mineral production and value. The can- tion from subsidized Costa Rican cement. 

vass was part of a nationwide program tO The Department of Commerce found that 

determine demand, mineral usage trends, (Costa Rica was providing a 15% tax exemp- | 

and possible areas of shortage prior tO tion on income derived, in addition to pay- 
actual occurrence , :; | 

The USGS bes 1 roll deductions for producers who export 

al e the ial ed a king v vor Rest ne their cement. At yearend, all parties were 

fee y th tudy. s " rinking water. ‘i tS awaiting a decision by the U.S. Internation- 

rom the study, under taken in conjunction 4) Trade Commission on assigning a 15% 

with the Aqueducts and Sewer Authority, countervailing duty on Costa Rican cement 

will be released in 1985. exports to the United States. 

REVIEW BY NONFUEL MINERAL It was reported that Costa Rica approach- 

COMMODITIES ed the Puerto Rican cement manufacturers 
to voluntarily curtail shipments or with- 

Nonmetals.—The island’s industrial min- draw from the island’s market, but the two 

erals industry produced cement, clays, lime, companies chose to push for a countervail- 
salt, sand and gravel, and stone. Graphite ing duty.° 
products and byproduct sulfur comprise the In July, Hasser Inc. dissolved Hasser & 

remaining segment of the Puerto Rican Associates and terminated cement purchase 

mineral industry. The $7.2 million increase arrangements with the Spanish and Costa 

in value of extractive mineral production Rican companies. Hasser Inc. or Haser 

was directly related to the increase in Corp., which company was not made clear 

construction activity. in news reports, will continue importing 

Cement.—Puerto Rican Cement Co. Inc. Spanish cement from “one of the mightiest 

in Ponce and San Juan Cement Co. near cement manufacturers in Spain.’’® 

San Juan comprise the island’s cement In October, Union Maritima Internacion- 

industry. al S.A. (UMAR), a former cement importer 

For the past few years, foreign cement with Hasser & Associates, imported 2,000
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| short tons of cement from Arawak Cement was used as a construction sand. In past 
Co. Ltd. in Barbados. Arawak is 51% owned years, the island’s beach dunes were mined 
by the Barbados Government and 49% by for construction material, but this practice 
the Governments of Trinidad and Tobago. was curbed by the Commonwealth govern- 

_ Published reports indicate UMAR will im- ment. It is not known whether any of the 
port 4,000 short tons per month.” | construction sand used by Puerto Rican 

: | , | | construction firms was dune derived. — - 
| Table 4.—Puerto Rico: Portland cement Owens-Illinois de Puerto Rico produced | salient statistics an industrial sand for bottle manufacture at. 

| (Short tons unless otherwise specified) _ a site near Vega Alte. Sand was mined by 
| _ contract and trucked to the plant where it 

: 1983 1984 was washed, dried, and sized. The sand was 
then moved to the glass container plant 

Projuction plants ---- 927,814 | 998,565 where iron minerals were removed by mag- Shipments from mills: - netic separators, the sand was melted, and 
Value --~777 77777 gea.go'2et gezgertus bottles were formed. The company produced Stocks at mills, Dec. 31_ __ _ __ 31,550 33,276 about 65% of the glass containers used in 
oO By erto Rico. | 

. Stone.—Stone production is surveyed by 
- ral clay con coment 0 od. clay. a ¢ naw the U.S. Bureau of Mines for odd-numbered 
material. Production by the cement compa- ©T5 only » therefore, this chapter contains 
nies was used in clinker manufacture, while only estimates for pee: D ata for | com 
the clay companies produced primarily numbered years are based on annua! com- 
brick and tile for island sales and for export. P@PY estimates made before y earend. ; 7 

Graphite.—Union Carbide Corp.’s Yabu- _, U-S. Mine Safety and Health Administra-_. . coa facility produced synthetic graphite tion records indicate that crushed stone was 
| electrodes used in electric steel furnaces. Produced at 44 quarries in all 7 of the - Petroleum coke, a raw material in the island’s districts during 1984. In 1983, the 

electrode manufacture process, was obtain- Principal stone type produced was lime- 
ed from the company’s Penuelas operation. Stone (64.6%), followed by traprock (20.7%), Lime.—Chemical-grade lime was produc- Marble (8.9%), and granite (5.8%). One com- 
ed by Puerto Rican Cement Co. Inc. at its pany, in the San Juan District, produced a 
Ponce plant. Major markets were in Puerto dimension traprock for rubble sales. 
Rico and the Virgin Islands, principally for Metals.—The island has a small but vig- | water purification, aluminum and bauxite, rous metal industry. In calendar year 1983, 
and construction. the latest year with data available, Puerto 
Salt.—One company, Cabo Rojo Enter- Rico shipped $1.5 billion worth of metal 

prises, had an evaporative seawater salt- products to the United States, a 6.6% in- 
works on the island’s southwest coast. A crease over 1982 shipments.® 
second salt operation was at La Parguera. Despite the increase in exports, the is- 
Major markets were pharmaceutical and _ land’s metal producers faced stiff competi- 
petrochemical producers, tuna packers, sug- tion from foreign firms. As an example, 
ar mills, and curing and tanning plants. imports of Japanese steel rods have entirely 

Sand and Gravel.—Several stone compa- displaced local manufacture of steel rein- 
nies produced a sand-size material as a forcement rods previously produced at 
coproduct of stone crushing; this material small foundries. 

CARIBBEAN ISLAND POSSESSIONS 

Excluding Puerto Rico, U.S. possessions Serrana, and the Serranilla Banks approx- 
in the Caribbean consists of the U.S. Virgin imately 250 miles east of the coast of Cen- 
Islands; Navassa Island south of Guantana-_ tral America. The U.S. Virgin Islands was 
mo, Cuba; the Swan and Corn Islands off the only U.S. Territory in the Caribbean 
the Honduran and Nicaraguan coasts; and reporting mineral production. 
the Quita Suefio Banks, Roncador Banks, |
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| - U.S. VIRGIN ISLANDS 

St. Croix, St. John, St. Thomas, and sever- problems and the latter by economic condi- 

al smaller islands comprise the U.S. Virgin _ tions. : 

Islands. These West Indies possessions are The contract between Amerada Hess and oS 

40 to 60 miles east of Puerto Rico. Mineral the United Steelworkers of America expired 

producers were active on both St. Thomas on April 15 and 377 union workers. were. 

and St. Croix. Industrial mineral produc- locked out the next day. The lockout contin- 

tion on the two islands consists of construc- ued through yearend. The 700,000-barrel- 

tion sand and traprock for aggregate. Major per-day refinery complex is the world’s 

hotels were started on both islands, which largest. | 
increased the demand for construction min- — In October, Martin Marietta announced it | 

eral commodities. : was quitting the aluminum business and = 

St. Croix was the site of two major refin- that it had buyers for several plants. The St. 

eries, the Amerada Hess Corp. petroleum Croix plant was slated to be sold separately 

refinery and the Martin Marietta Alumin- or closed. The facility represents approxi- 

- jum Corp. alumina refinery. During the mately 12% of U.S. alumina capacity. 

year, the former was affected by labor | | 

PACIFIC ISLAND POSSESSIONS | | 

Several islands between 160° and 180° only areas reporting mineral production— 

longitude East represent U.S. territory in volcanic rock and coral crushed for aggre- | 

the Pacific Ocean. These include American gate applications. Cement was imported | 

Samoa, Canton, Enderburg, Guam, Jarvis, and sand was mined locally for concrete 

Johnson, Midway, Palmyra, and Walker. usage. It was possible that some of the other 

These islands were acquired for harbors, island possessions have intermittent stone | 

coaling stations, or seaplane fueling points. | and sand quarries. | 

American Samoa and Guam were the © 

| TRUST TERRITORY OF THE PACIFIC ISLANDS 

The Marshall Islands, the Eastern and built on Angura in the Palau District and 

Western Caroline Islands, and the Northern mining by the Japanese resumed under : 

Mariana Islands, collectively termed Mi- U.S. direction. In 1955, mining terminated. | 

- cronesia, cover an ocean area roughly the Negotiations for posttrusteeship status 

size of the United States. Micronesia in- began in 1969, and by 1984, four separate 

~ cludes more than 2,000 islands totaling less political components had been established: 

than 700 square miles. This area is the (1) Northern Mariana Islands, (2) Palau 

Trust Territory of the Pacific Islands. District, (83) Marshall Islands, and (4) Fed- 

- In 1908, German engineers conducted the eral States of Micronesia composed of the 

first systematic mineral resource investiga- former Districts of Yap, Truk, Ponope, and 

tion in the area, and German firms produc-_ Kosrae. 

ed an unknown tonnage of phosphate rock Citizens of the Northern Marianas chose 

prior to Japan occupying the islands in to become a U.S. Commonwealth, which 

World War I. Japan was granted control of was approved by the U.S. Congress. The 

the islands at the end of the conflict, and area remains part of the trust territory 

Japanese geologists carried out an exten- until the trusteeship agreement is termi- 

sive exploration program throughout the nated. 
area. Japanese mining companies were ac- The other three areas each enacted a 

tive on several of the islands during 1936-44. constitution, established governments, and 

The United States gained possession of will become free states when the trustee- 

the islands during 1943-45, and in 1947, ship is terminated. 

Micronesia was placed under the newly Although construction minerals were the 

formed United Nations trusteeship system. principal commodities mined in 1984, table 

Following the termination of hostilities in 5 notes the occurrence of minerals and past 

1945, phosphate mining facilities were re- mining activity in the trusteeship area.
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: ——_——_——. -SCaribbean Business, Island’s Cement Industry Protec ‘State Mineral Officer, Bureau of Mines, Tuscaloosa, fs teen Oct. 3, 1984. mane Bement MneMsiry *. otects 
AL. ; ; 6____. Hasser Finds New Source of Cement. Oct. 17, 2Program Assistant, Washington, DC. 1984. a 

SCaribbean Business. U.S. May Impose Duty on Costa | 7———. Barbadian Cement Company Breaks into PR. _ RicaCement. Oct. 3, 1984. . Market. Oct. 24, 1984. : 
a “——_. Cement Hearings Resume This Week. Jan. 11, 8___. Puerto Rico-U.S. Trade Drops 6.4% in 1983. | 1984. June 27,1984. _ - 

Table 5.—Trust Territory of the Pacific Islands: Mineral occurrences | 
7 , | and past mining activity , | . 

. : Federated | . Northern Marshall Palau . | Mineral | Marianas Islands _ District of Mae vain 

Antimony _________~________ . O 
Bauxite ________ O M O 
Copper_- = = 5 “O _ M 
Gold ______§__ O - O oO. 
Iron oxides ________________ O . 

. Limonite____§_~§_-_§_§_§_~§__ O _ M M 
Manganese ___________________ M M Oo. 
Silver. _-_§ ~~~ O . " 

. Zinc. te 0. . | O 
NONMETALS . se . 

Asbestos _- $= = . . O 
Clays___~ ~~~ ~~ O —_ : M O 
Phosphate. _$_§_§_§ $= M: M mo MM M 
Sand_____~_~_~____ O O O Oo | Stone_____ ~~ Oo O OO oO Sulfur —-- M a | 

M Previously mined. O Occurrence only. | 7 — . 

. Source: Department of Resource and Development, Trust Territory of the Pacific Islands. |
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This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Rhode Island Department of 
Environmental Management for collecting information on all nonfuel minerals. | 

7 By L. J. Prosser, Jr. 

The value of nonfuel mineral production struction industry for the second consecu- 
in Rhode Island reached a record high of tive year. Since the bottoming of the reces- 
$11.6 million in 1984. | sion in 1982, the combined output of sand , 

Demand for crushed stone and construc- and gravel and crushed stone doubled in 
tion sand and gravel remained strong, re 1984 over that of 1982. | 
flecting improved conditions in the con- 

Table 1.—Value of nonfuel mineral production in Rhode Island, by county! 

(Thousands) 

Minerals produced in 1984 
County? 1983 1984 in order of value 

Kent __________ (3) $2,075 Sand and gravel (construction). 
Newport ___________~________ $86 _-— 
Providence __________._______ 5,421 2,566 Sand and gravel (construction). 
Washington ____§________._____ W 641 Do. 
Undistributed* _________________ 23 486 
Sand and gravel (construction)_ __ _ — __ 2,400 XX 
Stone: - 

Crushed __________________ XX €5 800 
Dimension___—~.._~___~_______ XX W 

Total ~---------------- 7,930 11,568 

“Estimated. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”’ XX Not 
applicable. 

County distribution for construction sand and gravel (1983) and crushed and dimension stone (1984) is not available; 
total State values are shown separately under “Sand and gravel (construction)” or “Stone.” 

2Bristol County is not shown because no nonfuel mineral production was reported. 
3Construction sand and gravel was produced. 
“Includes gem stones and industrial sand and gravel (1984) that cannot be assigned to specific counties and value 

indicated by symbol W. 

521
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| _ Table 2.—Indicators of Rhode Island business activity 

| . 1982" 1983 1984” 

Employment and labor force, annual average: — 
Population____-__._________________~_~ thousands__ 953 956 962 
Total civilian labor force ____________________do____ 480 | 475 . 490 
Unemployment ___________-__.-_-._______do____ _ -. 49 39 26 

Employment (nonagricultural): 
Mining total ___________________--~___do____ 0.2 0.1 0.1 

Nonmetallic minerals except fuelst_________do____ Jl Jl NA 
Oil and gas extraction? ___..§_§_-§__________do____ Jl  ? NA 

Manufacturing total ____________________do____ 116.6 116.2 120.6 
Primary metal industries________________do____ 6.5 6.0 6.1 
Stone, clay, and glass products____________do____ 1.9. 2.0 1.8 
Chemicals and allied products_.__.__.._._do____ | 3.2 3.0 3.1 
Petroleum and coal products?’ ____________do____ J Al NA 

Construction _________________________do____ 10.9 11.6 12.6 
Transportation and public utilities____________do____ 13.2 13.3 13.7 
Wholesale and retail trade.__§_$_$_/$__________=do____ 80.5 83.5 88.0 
Finance, insurance, real estate _______________do____ 21.2 21.5 22.6 
Services_____._§ 9 _§ - -  ____do____ 90.1 93.2 97.2 
Government and government enterprises________do____ 57.8 56.9 . 57.4 

Total ________________________do-___ 390.5 3963 4122 
Personal income: 

Total _----_________________________ millions__ $10,417 $11,171 $12,331 
Per capita ________~_~§___ Le $10,931 $11,691 $12,820 

Hours and earnings: . 
Total average weekly hours, production workers ___________ 38.6 39.0 40.9 . 
Total average hourly earnings, production workers _________ $6.61 $6.92 $7.23" 

Earnings by industry: 7 
Farm income __________}¥_}____________._~_ millions__ $12 -$10 $9 
Nonfarm ______~__~~____________ do $6,865 $7,472 - $8,802 

Mining total ______.__________________do____ $5 $3 $3 
- Nonmetallic minerals except fuels ____.____ -do____ $2 $2 $2 

Oil and gas extraction. __-§_-_$____________do____ $2 $1 $1 
Manufacturing total ________~____________do____ $2,149 _ $2,295 $2,522 

- Primary metal industries______§_________do____ $148 $146 $163 
Stone, clay, and glass products____________do____ $45 $51 $52 
Chemicals and allied products____________do____ $74 $76 $86 
Petroleum and coal products____§_§________do____ $3 $4 $6 

Construction _~_$_~§_§_§_§_§_________________do__ $267 $300 | $359 
Transportation and public utilities... ___._.______do____ $335 $355 . $374 - 
Wholesale and retail trade. $$ $$ 25 5 5 5 ee dol $1,029 $1,141 $1,271 
Finance, insurance, real estate _____.§_._________do____ $408 $465 $521 
Services. $$ ~§ do $1,456 $1,629 $1,885 
Government and government enterprises._______do____ $1,183 $1,241 $1,337 

Construction activity: 
Number of private and public residential units authorized _____ 2,683 3,856 4,161 
Value of nonresidential construction ___________ millions. _ $75.0 $95.7 $129.8 
Value of State road contract awards _____________do____ $23.6 $63.9 $152.2 
Shipments of portland and masonry cement to and within the 

State _______________.____- thousand short tons__ 133 150 202 
Nonfuel mineral production value: 

Total crude mineral value. __§_§_§_§_._________~_ millions__ $4.8 $7.9 $11.6 
Value per capita ____________~__ $5 $8 $12 

eee 

PPreliminary. ‘Revised. NA Not available. BG 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
2Less than 50 employees. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 

Legislation and Government Pro- versus recreational use of waterways, and 
grams.—The Rhode Island State Planning land capability. The plan was scheduled for 
Office, under section 42-11-10(b) of the Gen- completion in September 1985; additional 
eral Laws, began revising the State Land information may be obtained from the 
Use Policies and Plan adopted in 1975. Rhode Island Department of Administra- 
Work began on identifying demographic, tion, Office of State Planning, 265 Melrose 
economic, and land use changes between Ave., Providence, RI 02907, telephone (401) 
1970 and 1980 to provide background for 277-2656. 
extending the planning horizon to the year A $250 million proposal (Greenhouse 
2010. The 1975 plan targeted land use poli- Compact) to revitalize Rhode Island’s econo- 
cies to 1990. Among the items to be address- my, proposed by the State in 1983, was 
ed or updated in the plan are air quality, defeated in a June 1984 referendum. The 
acid rain, local zoning ordinances, energy proposal was designed to encourage eco-
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nomic development and create jobs by fos- in a second U.S. Department of Energy 
tering new industries and strengthening old (DOE) study to site a repository for high- 
ones. level radioactive waste and spent nuclear 

Activities related to the State’s mineral fuel. By May 1986, DOE was expected to 
industry involving government agencies in- identify 15 to 20 areas of crystalline rock for 

- cluded a report on the Providence Harbor further study as a potentially acceptable 
by Rhode Island’s Coastal Resources Man- site for the repository. Overall, more than 
agement Council.? In the report, dredging, 230 areas were under consideration. During 
dredging disposal, and underutilization of 1984, the Office of State Planning (OSP) 
the terminal capacity were cited as problem reviewed DOE’s regional characterization 
areas. The report also recommended identi- report for Rhode Island, which compared . 
fying which new commodities the port may locations of potentially favorable rock bod- 
be best suited to handle because of the ies with population densities, environmen- 
decline in petroleum products since the tal factors, and geologic features considered 

- early 1970’s. Nonpetroleum cargo handled adverse to siting. OSP’s comments on the 
at the port in 1984 was 623,361 short tons. report were required by March 1985. As an 
Primary imports were cement (160,644 tons) indirect benefit of the project, much of 
and steel (175,441 tons); the major export Rhode Island’s published geologic data and 
was scrap metal (59,925 tons). maps, which are several decades old, will be | 

Rhode Island was 1 of 17 States involved updated. 

REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS ery in that industry during 1983 and 1984 is 
yo. _ indicated in the value of contract awards, 

Rhode Island’s mineral production again which in both years more than doubled the 
paralleled the cyclical demand for aggre- 1982 total. Contract award values by type of _ | 
gate from the construction industry. Recov- construction activity were as follows: 

Value of contract awards 
Typeof (millions) | 

construction activity —_—- eee - a 

a 8821983198 
Residential______.____ $129.6 $209.1 $237.8 
Nonresidential_ _—— —___- 86.6 200.4 195.6 
Public works and utilities __ 342 104.10 111.2 

Total.._.____.__.__-_ 2504 518.6 544.6 

Source: Rhode Island Department of Economic Develop- 
ment. 

Similarly, combined output of crushed compared with 1982 production as shown 

stone and construction sand and gravel below: 
increased 54% in 1988 and 95% in 1984 : 

Quantity 
Commodity (thousand short tons) . 

1982 1983 1984 

Sand and gravel (construction) 1,146 ©1,000 1,483 
Stone (crushed)______--- 130 971  °1,000 

Total _._.________._ 1,276 1,971 2,488 

“Estimated.
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_. Sand and Gravel.—Construction sand about 1.5 million short tons, that total was | 
| and gravel production is surveyed by the well below the recent peak output of 3.5 

US. Bureau of Mines for even-numbered million tons in 1979. 
years only; therefore, this chapter contains The number of active pits in the State has 

_ only estimates for 1983. Data for odd- declined from 22 in 1980 to 14 in 1984, while 
-numbered years are based on annual com- _ the value per ton (f.0.b. plant) has increased — 
pany estimates made before yearend. _ from $1.97 in 1980 to $3.56 in 1984. All of 

Output of construction sand and gravel Rhode Island’s production came from three 
increased after 4 consecutive years of de- of the State’s five counties, Kent, Provi- 
cline. Although production increased to dence, and Washington. , | 

~ Table 3.—Rhode Island: Construction sand and gravel sold or used in 1984, oe 
; by major use category | | | , 

_ ; oo Quantity Value Value 
. . - Use (ehoneand (thousands) _ per ton 

Concrete aggregate ______________ _ 232 $713 $3.07 
. Plaster and gunite sands _______§_)§_§_->_/_- = WwW WwW 5.00 

Asphaltic concrete____..____~ ~~ ~~ WwW WwW 3.07 
Road base and coverings _______________________ 58 316 5.42 

| | Fille. 74 118 1.59 
Snow and ice control. _____§_§_§_____~_ LL - 101 227 2.24 
Othr__-____- = 1,018 3,908 3.84 

Total or average __________-_-____-_-__---____-_-____- 1,483 5,282 3.56 
RN 

SS i SSS SSS 

W Withheld to avoid disclosing company proprietary data; included with “Other.” . 

Stone.—Stone production is surveyed by cated a dwindling supply of quality gravel 
the U.S. Bureau of Mines for odd-numbered and the resultant increase in crushed stone 
years only; therefore, this chapter contains as a substitute aggregate material. 
only estimates for 1984. Data for even- Dimension.—One company in Westerly, 
numbered years are based on annual com- Washington County, continued to produce a 
pany estimates made before yearend. _ minor amount of dimension granite, pri- 

oo ; Crushed.—In 1984, output reached 1 mil- marily for monumental use. 

lion short tons for the first time in Rhode 
| Island. Since 1983, crushed stone has re- _gtate Mineral Officer, Bureau of Mines, Pittsburgh, 

placed sand and gravel as the State’s lead- PA. 
| ing mineral commodity in value and n early liven D. D., Jr. Providence Harbor: A Special Area 

oe : . . a3 agement Plan. Aug. 1984, 87 pp. 
equaled it in production. This change indi- 

Table 4.—Principal producers 
eee 

Commodity and company Address Type of activity County —_ eee Se PC OF activity CC NOUV 
Sand and gravel: . 

A. Cardi Construction Co. Inc _ — 451 Arnold Rd. Pits and plant__ _ _ Kent. 
Coventry, RI 02816 

Holliston Sand Co.t___~§__ _ __ Box 398 Pit and plant ____ Providence. 
Slatersville, RI 02876 

J. H. Lynch & Sons Inc.? ___ _ _ Box 325 ~_--do _____ Do. 
Ashton, RI 02864 

Richmond Sand & Gravel Co __ Pole 175, Farnum Pike Pit _-_-_______ Washington. 
Smithfield, RI 02917 

River Sand & Gravel Co. Inc_ _ _ 101 Ferris St. Pit and plant ____ Kent. 
Pawtucket, RI 02861 

South County Sand & Gravel Co. North Rd. _~__-do _______ Washington. 
Inc. Peace Dale, RI 02878 

Stone: 
Forte Bros. Inc___________ 14 Whipple St. Quarry ________ Providence. 

Berkley, RI 02864 
Tilcon Inc____.~ ~~ ~_~_____ 875 Phoenix Ave. _~__-do _-_____ Do. 

Cranston, RI 02920 
eee 

1 Also industrial sand. 
2 Also stone.



The Mi l Industry of 

~ South Caroli 

_ This chapter has been prepared under a Memorandum of Understanding between the 

Bureau of Mines, U.S. Department of the Interior, and the South Carolina Geological 

Survey, State Division of Research and Statistical Services, for collecting information on 

all nonfuel minerals. : 

| By Doss H. White, Jr.,1 and Arthur H. Maybin? - 

In 1984, the value of South Carolina’s value among the 26 Eastern States and 26th | 

nonfuel extractive mineral production to- nationally. The State ranked second nation- 

taled $275.8 million. This was a new record ally in kaolin and vermiculite sales and in 

and exceeded the previous record establish- the top 10 States in the output of ferroal- 

ed in 1983 by $45.3 million. loys, fuller’s earth, and masonry cement. | 

| South Carolina ranked 14th in mineral | | | . | 

- Table 1.—Nonfuel mineral production in South Carolina’ | 

| 1983 1984 

Mineral ; Value . Value — 

; : Quantity (thousands) Quantity (thousands) 

Cement, portland _____._____-_-~-- thousand short tons__ w W 2,319 $103,891 

Clays?__________----------------------do_~_- 1,813 $34,830 . 1,884 36,809 

Gem stones__ _______--__-----~---~----~-------- NA 10 NA 10 

Manganiferous ore _______.---—--- thousand short tons__ 22 WwW 20 Ww 

Peat_________________u____ + ------do__- WwW WwW 5 WwW 

Sand and gravel: . 
Construction ________._----------------do__~- 5,200 ©15,000 5,845 17,097 

Industrial. _______________-__---------do__~~ 842 13,169 882 14,889 

Stone: 
Crushed__________.-___--------------do___- 15,786 61,054 = °17,900 72,500 

Dimension ________-_-----------------do---- 17 1,165 “16 “1,092 
Combined value of cement (masonry), clays (fuller’s earth), mica 

(scrap), vermiculite, and values indicated by symbol W -_ - - _ - - XX 105,366 XX 29,562 

Total _ _____________---------------+---- XX 230,594 XX 275,850 

oo ————— 

€Rstimated. NA Not available. |W Withheld to avoid disclosing company proprietary data; value included with | 

“Combined value” figure. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

2xcludes fuller’s earth; value included with “Combined value” figure. 

| 525
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| Table 2.—Value of nonfuel mineral production in South Carolina, by county! 
oe (Thousands) , 

Minerals produced in 1983 
County 1982 : 1983 . in order of value 

Abbeville _-_§__§ __~_____ Ww $36 Stone (crushed). 7 . 
Aiken _______ $24,376 29,992 Clays. | “ 
Anderson ______§_§______ (?) Ww Stone (crushed). oo 
Berkeley _____________- (?) WwW - Do . - 
Charleston ____________ ' Ww (3); ce . 
Cherokee ____=________ 635 W Stone, clays, manganese. ~ : 
Chesterfield____________ 1,414 W . Stone (crushed), clays: 
Colleton. = = 5 5 5 25 ee W. WwW Peat. = 
Dorchester ____________ 41,072 WwW Cement, stone (crushed), clays. __ 
Edgefield _____________ - "107 WwW Clays. 
Fairfield, ~~~. ______ (%) ° WwW Stone (crushed), stone (dimension).. ' 
Florence______________ oo OW . 38). me a 
Georgetown__-________-__ (7) W Stone (crushed). . - 
Greenville. _-§_-_ _~§__>_ WwW Ww Do. . oo , 
Greenwood ____________ WwW W Stone (crushed), clays. Do 
Horry ____~ ~~ ~____ 190 Ww Do. a, 

. dasper_ oo WwW 3) ; 
Kershaw _____________ os LWW WwW Sand and gravel (industrial), stone 

; (dimension), clays. 
OS Lancaster ______§_=_____ 2,045 1,444 Mica (scrap), clays, stone (dimension). 

Laurens _§___§ =» = . WwW | W  Vermiculite, stone (crushed). . . 
. Lee__-_ _ 46  @) SO 

Lexington. ____________ 8,855 WwW Sand and gravel (industrial), stone (crushed), 
clays. 

Marion ______________ OW ~ W Clays. . 
Marlboro ___________ WwW . 61 Do. , 
Oconee___ = (?) 554 ~~ Stone (crushed). 
Orangeburg____________ 36,885 Ww Cement, stone (crushed), clays. 
Pickens ______________ . (7) . W__ Stone (crushed). 
Richland _____________ ‘1,260 |. - Ww Stone (crushed), clays. 
Saluda___-__§ ~~~ WwW . Ww Clays. , 
Spartanburg ___________ a . WwW Stone (crushed). . . 
Sumter ____________ - WwW WwW Clays. | . 
York __~_-_~_~__ Ww Ww Stone (crushed). 
Undistributed*?___§_______ 23,929 ~ 183,508 
Sand and gravel (construction) XX: ©15,000 

. Stone: . cs | 
Crushed ____________ “53,000 KX 
Dimension __________ T ©1164 XX 

. Total _-_________ 194,978 5230,594 
 ——— 

“Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 

“Crushed and dimension stone was produced; data not available by county. Total State values are shown separately under “Stone.” 
3Construction sand and gravel was produced; data not available by county. Total State value is shown separately under “Sand and gravel (construction).” 
“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
*Data do not add to total shown because of independent rounding.
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— Table 3.—Indicators of South Carolina business activity | | 

1982" 1983 1984? 

Employment and labor force, annual average: . 
Population ________________________~-___. ~~~ ~--~ thousands_ _ 3,226 3,256 3,300 
Total civilian labor force___~§_§__§_§_§_____~_____________~--~~-do___~_ 1,497 1,470 1,480 
Unemployment ______________---__-~-----------+-~--~--do___~_ 162 148 105 

Employment (nonagricultural): 
Mining total. _________________~_______-____-~-~~-~-do___- 1.7 1.7 1.8 
Manufacturing total.___________________-_-_-----~-do___~- 364.3 362.3 378.2 

Primary metal industries __________________---__-~-do..___ 6.3 6.4 7.4 
Stone, clay, and glass products______ . ___-____-_-__---~-~-do___~- 10.1 10.2 10.6 
Chemicals and allied products?_____. _________--------do___-~ 32.1 32.5 NA 
Petroleum and coal products! ________..-____-_--__~--do____ A A NA 

Construction __-______§__§____ edo 64.6 70.3 81.6 
Transportation and public utilities ______.____._____---_----do____ 53.6 54.0 55.9 
Wholesale and retail trade__ -§_-§ -§ »§ 5 5 5 5 edo 230.8 239.4 262.0 
Finance, insurance, real estate _________________.--__=_do___-_ 48.9 50.9 54.4 
Services __________________ ee do 169.8 179.0 196.6 
Government and government enterprises ____. __ _________----do____ 228.1 230.3 240.1 

Total? _=§ 2 ed 1,162.0 1,188.0 1,270.3 
Personal income: oo 

Total. _ _-§___________ eee ~~ millions__ $27,787 $30,062 $33,385 
Per capita. ________________-~~~-~-~ ~~~ $8,612 $9,282 $10,116 

Hours and earnings: - 
Total average weekly hours, production workers _____._.~-__~--~-----~-~- 38.2 40.6 40.8 | 
Total average hourly earnings, production workers_____________-__-_~-- $6.68 $7.03 $7.28 

Earnings by industry: . 
Farm income_____________________-________~-~- ~~~ millions_ _ $281 $108 $335 
Nonfarm __________.~______~ ~~ ee dow $20,040 $21,948 $24,388 

Mining total. _____________.-______---_---~--~-~--~~~do___-_ $32 $34 $38 
Manufacturing total. ________________~___________-~-do___~- $6,440 $7,035 ‘$7,780 

Primary metal industries ___________---___-_-__-~---do____ $160 . $174 $226 
Stone, clay, and glass products ________..______--_---do____ $208 $238 $265 
Chemicals and allied products ___._ _______-_____~-~-do____ $861 $956 $1,035 
Petroleum and coal products ____._. _§____.~~____-._--_-do____- $13 $15 $16 

Construction ______________ ~~ do $1,206 $1,398 $1,655 
Transportation and public utilities __._.__/.______._._____--do____ $1,384 $1,538 $1,667 
Wholesale and retail trade__ _- _§ _-_ ./ _-_ _-____ ~~ __________do____ $2,850 $3,096 $3,526 
Finance, insurance, real estate ____ ~~. _§____________.~_do___~_ $832 $950 $1,073 
Services -_ edo $2,701 $2,997 $3,388 
Government and government enterprises____________._-~.-~-do____ $4,507 $4,814 $5,156 . 

Construction activity: . . . . 
Number of private and public residential units authorized ______________-_ —-18,371 =~ 30,197 34,197 
Value of nonresidential construction _____.______.________~— millions__ $627.2 $571.2 $614.5 - 
Value of State road contract awards____~_~§_§_§_§_§_______________do____ $87.7 $122.0 $178.6 so 
Shipments of portland and masonry cement to and within the State 

thousand short tons__— 836 964 1,100 
Nonfuel mineral production value: 

Total crude mineral value____§ $$ ____._____.-______~~--~- millions__ $195.0 $230.6 $275.9 
Value per capita___§_ 2 7 5 5 eee eee $60 $71 $84 

PPreliminary. "Revised. NA Not available. 
. 1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

2Data may not add to totals shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines.
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Figure 1.—Total value of nonfuel mineral production in South Carolina. 
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Trends and Developments.—For the sec- 12% of the total mineral value. South Caro- 
- ond consecutive year “Palmetto State” min- lina’s kaolin output, which ranked second 

eral producers reported record-high sales; behind Georgia, provided a basic raw mate- 
mineral commodities used in the construc- rial for several score industrial applica- 
tion industry—portland cement, common tions. : So = 
clay, construction sand and gravel, and ‘The strong recovery experienced by the 
crushed stone—accounted for approximate- Nation’s economy was, in part, responsible _ 
ly 71% of the sales reported, reflecting the for a number of new projects and plant 
construction industry’s strong .recovery and/or equipment expansions within the | 
from the 1981-82 recession. Indicators of State’s extractive mineral industry or in- 
South Carolina construction activity during dustry that used mineral products as a raw 
1984 are listed in table 3. . material. A summary of new activity in the 

_ The second largest sector of the mineral industrial minerals sector in 1984 is listed 
industry was kaolin, which accounted for inthe followingtabulation: — | 

Company Location - Remarks . 

Carolina Vermiculite Inc ______~~—~_. _— . Applied for mining permits in Spartanburg 
; and Laurens Counties. oo 

Giant Portland & Masonry Cement Co _ _ Columbia _____—_— Purchased controlling interest in Keystone - 
: . Portland Cement Cocapacitor plant... 

Gifford-Hill & Co. Inc ~_-.___---- ~~ Harleyville______~_ Completed expansion-modernization and — 
upgrading of a kiln preheater. ee 

W.R. Grace & Co. _-_-____------ Enoree__ 2 ~~ _-- Developed new, less expensive vermiculite . 
‘ ae product line. : 

Pennsylvania Glass Sand Corp_ _ — ~~ ~~ Columbia _. ~~ ___ — Increased capacity and automated sand pro- 
. Lo . duction and packaging facilities. - 

Santee Portland Cement Corp _ _ _ ~~~ — Holly Hill... + Installed feeder-breaker for cement clinker . 
_._. . ..reclamation- . . 

Vulcan Materials Co_________~_—-- Wellford. _______ - Obtained State permits for $2 million stone 
“quarry operation. | . 

Activity was also brisk in several areas of minum, activity was of a positive nature. A | 
_ the State’s metal industry. Excluding alu- summary of metal activity in 1984 follows: 

Company ' Location | Remarks 

Alumax Inc _ __~§_____~~ ~~~ -- Mount Holly ____-- Decreased aluminum production by 13,000 metric 
tons per year. 

Macalloy Inc_____~.-_-____-~-— Charleston ______~ Received $26 million contract to convert 141,601 
_._ tons of chrome ore into high-carbon ferrochro- 

mium in 1985. 
Grede Foundries Inc ____.~_.__- Milwaukee, WI__ _ — — Purchased Roberts Foundry in Greenwood, SC. 
Georgetown Steel Corp ______—-— Georgetown_____ _ _ Sold its 50% interest in Addlestone International 

Corp., Charleston, a major ferrous scrap proces- 
sor and broker. Restarted direct-reduced iron 
facility. 

Nucor Corp _______-~-_---~- Darlington _______ Developing flat-rolling technology for minimills. 

At yearend, South Carolina was on the drying, and on occasion the company had to 
brink of again becoming a leading gold take nonflammable waste liquid along with 
producer in the Southeastern United the flammable oil products. Surplus fuller’s 
States. Piedmont Mining Co. was complet- earth was used to absorb the nonflammable 
ing work on a heap leach gold recovery material, and in 1974, the company was 
project at the Haile Mine near Kershaw. granted an industrial waste permit. In 1975, 
Startup was scheduled for early 1985. the mine was purchased by SCA Services 

A major controversy in South Carolina Inc.; in 1984, over 134,000 short tons of 
during 1984 centered on a former surface waste, 90% from 23 other States, Puerto 
mine in Sumter County. In 1972, a fuller’s Rico, and the Virgin Islands, was buried at 
earth mine was opened near Pinewood. The the site.° Oo | 
operation used oil as a fuel for fuller’s earth During the latter part of the year, the
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a Greenville, SC, News published several arti- the Richardson Mine near Langley. =| | 
cles on the potential dangers of the landfill,* © The South Carolina Geological Survey 

a and some people feared that leakage, from during 1984 continued work on mapping the 
a the site could: contaminate one of South State’s geology and provided aid to several 

Carolina’s most valuable resources—water. _ companies interested in the State’s mineral 
. Late in October, the Governor stated that potential. Mineral deposits in the Blue. 

he would make.“...significant recommenda- Ridge and Chauga belts and areas of tour- 
_ tions regarding hazardous waste...” before maline-bearing rock in the northern part of 

leaving office in 1986.5» en, a the State were described in papers present- 
_ Legislation’ and Government Pro- ed at professional meetings. Work on the 
grams.—The 1984 legislation passed by the geology of hydrothermal deposits at Faulk- 

| _ South Carolina General Assembly had.no ner Mountain in west-central South Caro- 
_ direct. effect. on the State’s mineral produc-' lina was ongoing during 1984. Other proj- 

| ers. On the county level, the Sumter County ects included radiometric age dating of 
| _. Council approved an assistance agreement selected rock units of the Piedmont and _ 
- to finance an expansion for Mid-Florida Blue Ridge, geologic mapping in western 

. Mining Co., which mines and processes a and central South Carolina, and prepara- 
| __- Clay absorbent at the SCA Services hazard- tion of a bulletin on seismic zones in the 

: ous waste disposal site in Pinewood.* Min- State. : | 
| _ ing company representatives gave the coun- == The US. Department of Energy contin- 

cil a letter stating that the council was not ued work on the construction of the $870 
obligated to continue with the bond ordi- million Defense Waste Processing Facility 
nance until a bond purchase commitment at the Savannah River plant in Aiken, 

: was obtained. an a | scheduled for completion in 1988. Upon 
| In February, the State Land Resources completion, a process will be operated that 

_ Commission named W. R. Grace & Co. will combine radioactive sludge from the 
| recipient of the 1983 Mined Land Reclama- Savannah - River plant with borosilicate 

tion Award. The annual award recognizes a_ glass particles. The sludge-glass mixture 
company demonstrating outstanding recla- will be heated into a liquid and poured into 

| mation efforts. The Land Resources Com- _ stainless steel canisters and allowed to so- 
mission also presented a Certificate of Merit _ lidify; ultimately the canisters will be trans- 

| _to the J. M. Huber Corp. for reclamation at ported to an underground repository. 

REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS : portland cement, stone, and clays (common 
| 7 ; clay and kaolin). These three minerals Industrial minerals comprised the bulk of accounted for approximately 78% of the 

mineral commodities mined and/or process- State’s mineral value. 
ed in the State. In 1984, as in past years, the Cement.—South Carolina is one of the 
principal nonmetallic mineral commodities, leading States in cement production in the 
-valuewise, mined in South Carolina were Southeastern United States. 

| Table 4.—South Carolina: Cement industry in 1984 

N Annual 

Company | Location Process “or ee, Primary 
kilns (thousand 

short tons) orton) 
Giant Portland & Masonry Cement Co __________ Harleyville Wet _ 4 770 Coal. Gifford-Hill & Co.Inc-. 2 = 2 ee do __ Dry _ 1 550 Do. Santee Portland Cement Corp________________ Holly Hill _ Wet _ 2 1,060 Do. $a 

All of the companies produced portland The three cement manufacturers operated 
Types I and II, and Giant Portland & Ma- mines ina Tertiary marl and in local clay 
sonry Cement Co. and Santee Portland deposits. Gypsum was obtained from Cana- 
Cement Corp. produced masonry cement. da and the Caribbean area, and iron mate-
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rials were shipped from other Southeastern value, excluding that of fuller’s earth, 

States. =. which is proprietary information, exceeded 

During 1984, Santee installed a feeder- that reported in 1983 by almost $2 million; | 
breaker for clinker reclamation. Excess Output increased 21,000 short tons. 7 

clinker is stored outdoors, and agglomera- Kaolin was produced by 8 companies 
- tion results in pieces as large as 18 inches. operating 18 surface mines in o pontpwest. 

Clinker is moved from storage to the feeder- a counties. frotuction 000 tox ed that of 
breaker with a front-end loader and is then 1988 by approximately 35,000 tons. 
transported by belt conveyor to the milling | 

operation. Table 5.—South Carolina: Kaolin industry 
Gifford-Hill & Co. Inc. completed modern- in 1984 | : 

ization work on its existing preheater and =————————————___niibg 

dust collector. The program increased plant County © — 
. Companies Mines 

capacity. as | 
Giant purchased the controlling interest Aiken --_---~-------- 5 9 —_ 

. . Chesterfield. _____.__-__ 1 1 
in Keystone Portland Cement Co. in Sep-  [exington_____________ Q 9 a 

tember. Giant acquired 6,000 Keystone com- Richland -~-~--~-~-~---- 1 1 | 

mon shares, giving it 51% of Keystone’s ) , 

outstanding shares. The company continued In kaolin production, stripping was by 

to use a waste oil from a polymer manu- wheel scrapers and draglines, and mining | . : _—_ ; 
facturing process as an alternative fuel. was by power shovel; the kaolin was then | 

Clays.—The clay industry in South Caro- transported by truck or pipeline. Processing 
lina consisted of 20 companies operating 36 was by airfloat or water-wash, depending on 

mines in 16 counties producing kaolin, com-_ end use. , - CL 

mon clay and shale, and fuller’s earth. Clay - | a 

Table 6.—South Carolina: Kaolin sold or used by producers, by kind and use : 
(Short tons) Oo a 

Kind and use 1983 1984 

Airfloat:! | 
_ Adhesives____________ -__-_-__-----------------------+ 17,693 16,751 

Animal feed and pet waste absorbent __________-~__---~---~--+---- 1,269 6,844 
_ Ceramics?___________________ ee 5,453 . 5,843 
Fertilizers, pesticides, and related products_______-__-.--_-------- 21,281 19,300 . 

_ Fiberglass__ = = 5 ee 100,099 - 82,149 
Paint______________ ee 1,671 365 
Paper coating and filling ____________-_-------------------- 2,980 1,488 
Plastics _____________________ ue e- 14,804 12,351 - | 
Rubber_-______ ee 196,452 204,627 
Other refractories? ______________________e Le 4,157 9,318 
Other uses*__ == = ee 106,914 108,514 
Exports®?__§_ ee 37,416 62,658 

Total _-__________________ eee 510,189 530,208 . 
Unprocessed: Face brick and other uses not specified ____________---_--~- 231,989 246,359 

Grandtotal __-_-______________ ee 742,178 776,567 . 
rc tc lg sp tts Sr ih ts SS 

1Includes water-washed. 
2Includes floor and wall tile, pottery, and roofing granules. 
dncludes refractory grogs and calcines; refractory mortar and cement; high-alumina refractories; and firebrick, blocks, 

and shapes. 
. 

4Includes animal oil, catalysts (oil-refining), chemical manufacturing, ink, medical, sewer pipe, and uses not specified. . 
5Includes ceramics, adhesives, paper filling, pesticides and related products, and rubber. 

Common clay and shale production was_ mines in the eastern, northern and central, 

reported by 14 companies operating 22. and coastal plain areas of South Carolina.



539 MINERALS YEARBOOK, 1984 _ . oe 

| Table 7.—South Carolina: Common clay industry in 1984 . a _ 

| } oo | Number Production 

: 7 | Area Bo a Quantity Value _ | | - | _ - Companies Mines_. (thousand (thousan ds) - 

Eastern! = 3 4 134 $296 
Northern and Central?_____§________--.-_-------_ 4 12  - = » 889 1,928 

| Coastal Plain? = §= = 6 6 584 s«d,186 

Total __..--__--~_----~-----~---~--.----- 16 = 22 1,057 8,405 

: _ 1Edgefield, Greenwood, and Saluda Counties. - a oe | 
2Cherokee, Kershaw, Lancaster, Lexington, and Richland Counties. Ce 
3Dorchester, Horry, Marion, Marlboro, and Orangeburg Counties. _ a = 

oo . Approximately 35% of the total clay out- ground a mica concentrate recovered by _ 
: put was used in brick manufacture. Lithcoa in North Carolina during the bene- — 

a Fuller’s earth was mined by SCA Services _ficiation of lithium ore. Most of the ground 
| in Sumter County. The company also oper- material was sold to joint compound manu- | 

a ated an on-site chemical waste storage re-  facturers. on 
: _ pository at the Sumter County mine. | Mineral Mining Corp. operated an \open 

| Colemanite.—Industrial Minerals Inc. op- pit mine in a sericite schist in Lancaster 
__ erated a custom grinding facility at Kings County in the northern part of the State. | 

| Creek in the northern part of the State. The material was dry ground to produce a 
| Colemanite, a calcium borate mineral, was filler used primarily by the paint, joint 

oR _ imported from Turkey by fiberglass compa- cement, and electronics industries. , 
oa _ nies. The material entered South Carolina Sand and Gravel.—Construction.—Con- 
oo through the Port of Charleston and was_ struction sand and gravel production is 

shipped to Kings Creek by rail. After crush- surveyed by the U.S. Bureau of Mines for 
— ing, it was shipped to fiberglass manufac- even-numbered years only; therefore, this _ 

- turers in South and North Carolina. chapter contains only estimates for 1983. 
; Feldspar.—A feldspar-silica concentrate, Data for odd-numbered years are based on 

_ a byproduct of lithium ore beneficiation by annual company estimates made _ before 
Lithium Corp. of America Inc. (Lithcoa) at yearend. | oe 

| Cherryville, NC, was shipped to Pacolet for The South Carolina sand and gravel in- 
| grinding. Sales were to the glass and white- dustry, 36 companies operating 55.mines in 

7 _ ware industries and as a filler in some a 23-county area, reported an increase in 
industrial applications. sales of $3.8 million above those estimated 
Mica.—Spartan Minerals Corp. dry in 1983. a 

- Table 8.—South Carolina: Construction sand and gravel sold or used in 1984, 
: by major use category 

: Quantity Val Val 

| Use (fhousand (thousands) per ton 

Concrete aggregate __________________ 2,897 $8,732 $3.01 
Plaster and gunite sands _________________ oe 290 531 1.83 
Concrete products _________ ~~ ~__ ~~ LLL 707 2,353 3.33 
Asphaltic concrete. _§_-§_§ ~~ 5 5 ee LL 1,168 4,137 3.54 

oo Fill $2 ee 418 526 1.26 
Other! ~-~—-----~~-~---~---~-~-~--~-~---~--------------___ 865 8IT_ 

Total or average. __ 5 ee 5,845 217,097 2.93 

1Includes other unspecified uses. 
2Data do not add to total shown because of independent rounding.
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Industrial.—South Carolina’s industrial erated a copper recycling facility at Gaston. | 

sand and gravel industry, located in Chero- The plant, constructed in the late 1970’s, 

kee, Lexington, and Kershaw Counties, con- serves as headquarters for the corporation. 

sisted of six companies operating six mines. In addition to its primary product, copper | 

Production rose 40,000 short tons and value __rod, the Gaston plant marketed a variety of 

increased $1.7 million above the 1983 levels. byproducts obtained during the manufac- 

Principal markets, in descending order of turing process. | | 7 

tonnage, were fiberglass, molding, contain- Ferroalloys.—Macalloy Inc. in Charles- | 

ers, sandblast media, and chemicals. ton is the only significant domestic produc- 

One industrial sand company shipped er of 50% to 55% charge chrome, the major 

pebbles from a company-owned mine in grade used in steelmaking. In financial | : 

Texas for use in the silica grinding process. trouble from 1981 to 1983, the company was 
Stone.—Stone production is surveyed by awarded its second U.S. General Services 

the U.S. Bureau of Mines for odd-numbered Administration contract worth $26 million. 

years only; therefore, this chapter contains The company will convert 141,601 short 

only estimates for 1984. Data for even- tons of chrome ore into approximately 
-numbered years are based on annual con- 57,000 tons of high-carbon ferrochrome in 

pany estimates made before yearend. | 1985. The contract, part of a National De- 

In 1983, the industry consisted of 14 fense Stockpile-program to improve stock- 

companies operating 27 quarries in 19 coun- _ Pile readiness and help maintain a minimal - 

ties. The value of crushed stone production level of domestic ferroalloy capacity, in- 

in 1984, based on a preliminary survey of Cludes an option for a third year. a 

major producers before yearend, increased Gold.—Several companies were con- | 

$11.4 million over that of 1983; the value of ducting exploration programs in South Car- _ 
dimension stone production fell $73,000. olina’s. Slate Belt. Two of them, Piedmont oe 

Vermiculite.—W. R. Grace and Patterson Mining and Amselco Minerals Inc., held | 

Vermiculite Co. comprise the active produc- Current mining permits from the State. | 

ers in South Carolina. Moody Products Co. At yearend, Piedmont Mining was con- 
and Carolina Vermiculite Inc. held mining Structing surface facilities, a leach pad, and 

permits but were not active during the year. — associated ponds at the Haile Mine near 
Both W.-R. Grace and Patterson Vermicu- Kershaw. Production was scheduled for 

lite have facilities in the Enoree District arly 1985. | a | 
approximately 70 miles northwest of Co _Amselco, a Denver-based company and a 

lumbia. W. R. Grace operated two exfo- Subsidiary of the British Petroleum Co. 

liation plants and Patterson operated one. PLC, maintained exploration offices and a | 

W. R. Grace’s sales were for lightweight sample preparation laboratory in Canada. os 

aggregate applications, loose fill insulation, The company was evaluating the gold po-— 

and horticultural applications; Patterson's © tential of the Brewer Mine. | 

output was used to produce horticultural Georee aed oe  oare Declination, and 

products sold by the company. Owen Electric Steel Co., Columbia, compris- 

METALS _ ed the State’s steel industry. The 3 compa- 
. | . nies operated 11 electric furnaces to pro- | 

Aluminum.—Alumax Inc. in Berkeley duce a variety of metal shapes. In 1984, 

County imported alumina from Australia Georgetown Steel restarted the facility for 
through the Port of Charleston. The Alu- direct reduction of iron from iron ore. This 

max plant at Mount Holly, with an annual provided an alternative feed for George- 
capacity of 181,000 metric tons, houses two town’s minimill. The process was restarted 
potlines and produced billets, ingots, and because of higher scrap prices, a new con- . 

slabs. In the latter part of the year, many tract for inexpensive natural gas, and the 

U.S. aluminum producers closed potlines to higher purity of direct-reduced iron compar- 
curtail production and inventories as alumi- ed to scrap.°® : 
num prices fell. Alumax cut back produc- Nucor has been the world’s most profit- 

tion by 13,000 metric tons at the Mount able producer of carbon steel. At yearend, 

Holly plant as prices and demand fell and Nucor was considering a pilot program to 

inventories increased. Despite the tempo- develop the technology to cast 1-1/2-inch- 

rary shutdown, Alumax was considering a thick slabs. Current technology restricts 

third potline for the Mount Holly plant. minimill castings to a 6-inch slab, which 

Copper.—AT&T Nassau Metals Corp. op- . requires too much steel for an electric
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: . furnace plant. In late December, Nucor was__rial used by the foundry, wall tile, white- 

negotiating with two groups of process spon- ware, and ceramics industries. . -- 
: sors on an agreement to build a pilot plant. —_—___ ns oo 

‘Manganese Ore.—Three companies in | State Mineral Officer, Bureau of Mines, Tuscaloosa, 

Cherokee County mined zones containing 2Chief, Economic Geology Div., South Carolina Geologi- 
_ from 5% to 15% manganese in the Battle-  calSurvey, Columbia,SC. 

SO ground Schist. The material was ground, _ Daily Item (Sumter County). Modest Mining Operation 

: bagged, and sold to South and North Caro- SPpwned'SCA’. Dec. 10, 1984. . agged, and solid to “News (Greenville). State Becomes Garbage Dump for 
. lina brick manufacturers as a coloring Nation. Oct. 21, 1984. a7 

t . a . ———. Is Landfill for Toxic Waste Safe, or a Timebomb agent. — . in the Ground? Oct. 22, 1984. | - 
': Zireon.—M & T Chemicals Inc. operated |. og Fighting Uncle Sam—and. Losing Big. Oct. 23, 

a grinding plant in Andrew. Crude zircon " 5—-—, Governor To Change Waste Burial Practices. 
concentrate, obtained as a byproduct in oct. 23, 1984. 
titanium mineral beneficiation, was import- *Daily Item (Sumter County). Industrial Bonds Depend 
df, Australia and Florida. The G on Commitment To Buy. Apr. 11, 1984... 

€d trom s/iustralla an orida. € Weorge- 7Rock Products. Apr. 1984, p. 44. Lo 
town County plant produced a ground mate- —. “Iron Age. Mar. 1, 1985, p. 29. | 

oO oS Table 9.—South Carolina: Principal producers | ne 

; Commodity andcompany .._ © . Address Type of activity ~ County 
Ct 

Aluminum smelters: . : . : ae - 
Alumax Inc _- = >  eL Box 1000 oo ‘Plant _______ Berkeley. 

- — Goose Creek, SC 29445 . 
Cement: ~~ oO we co 

Giant Portland & Masonry Cement Co Box 218 : _ ou -do-_____ Dorchester. 
a Harleyville, SC 29448 - ae 

Gifford-Hill & Co.Inc -_.________ Box 326 ee ~__-do___.__ = Do. 
en. ae Harleyville, SC 29448 . oe . 

- Santee Portland Cement Corp_____ _ Box 698 ___-do______ Orangeburg. 
oo. _ mo ‘Holly Hill, SC 29059 me . a 

Clays: - Sr | ne 
- Common clay and shale: . . oo 
- Gifford-Hill & Co. Inc__ __ Box 326 Mines____._ _ _ Dorchester. 
o ma Se, Harleyville, SC 29448 - a 

Palmetto Brick Co.1 _______. . Box430 | ~_-do______ Marlboro and 
oe Cheraw, SC 29520 Chesterfield. 

Richtex Corp.?_____-~.=_____. Box 3307 __..do.____ Lexington and 
: a . Columbia, SC 29230 Richland. 

Santee Portland Cement Corp __. .. Box698 ~ do. Orangeburg. 
- . . Holly Hill, SC 29059 

Southern Brick Co __ = = 5 6 Box 208 “do. Greenwood, 
. - Ninety Six, SC 29666 - Newberry, 

. ; . : Saluda. — 
Fuller’s earth: . a | . . 

SCA ServicesInc __________  _ Route 1, Box 255 Mine and plant _ Sumter. ~ 
, Pinewood, SC 29125 

Kaolin: L a 
Dixie Clay Co ~_-__9___ BoxB _~_—-do.__ 2 __ Aiken. — 

OO Bath, SC 29816 
_J.M. Huber Corp ___§___ Box 306 7 _~__-do______ Do. 

= ‘Langley, SC 29834 
Colemanite: : 

, - Industrial Minerals Inc ____ ______ Box 459 ~ Plant ~~ ___ York. 
York, SC 29745 

- Spartan Minerals Corp., a division of Box 520 ~-—-do__.___ Spartanburg. 
Lithium Corp. of America. Pacolet, SC 29372 

Manganiferous ore: : 
Ashe Brick Co._.--____._.--_° Van Wyck, SC 29744____ Plants_______ Cherokee and 

Spartanburg. 
Broad River Brick Co., a division of ~ Box 368 __._do______ Do. 

Boren Clay Products. . Pleasant Garden, NC 27313 
Fletcher Brick Co., a division of Box 2150 ~_._do-_____ Do. 

Moland-Drysdale Corp. Hendersonville, NC 28739 
Mica (sericite): 

Mineral Mining Corp __________ Box 458 Mine and plant _ Lancaster. 
Kershaw, SC 29067 

Sand and gravel (construction): 
Becker Sand and Gravel Co. Inc _-_ _ _ Box 848 Pits and plants _ Chesterfield, 

Cheraw, SC 29520 Dorchester, 
Florence, 
Marlboro, 
Sumter. 

Brewer Sand Co. Inc _________ Box 267 Pit and plant_ _ _ Lancaster. 
_ Lancaster, SC 29720 

Foster-Dixiana Sand Co_________ Box 5447 © do. Lexington and 
Columbia, SC 29250 Richland. 

See footnotes at end of table.
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| Table 9.—South Carolina: Principal producers —Continued 

Commodity and company Address Type of activity County 

Stone: . 
Granite (crushed and broken): 

Lone Star Industries Inc_ _ _ _ _ _— Box 420 . Quarry and plant Fairfield, 
Norfolk, VA 23501 Greenwood, 

Richland. 
a Martin Marietta Aggregates __ _ Box 30013 ~___-do______ Fairfield, Lexington, 

Raleigh, NC 27612 Richland, York. 
Vulcan Materials Co________ Drawer 8834 ____doi_____ Greenville, Laurens, 

Greenville, SC 29604 Pickens, Spartan- 
burg. | 

Granite (dimension): 
Granite Panelwall Co., a division Box 898 Quarry _____.. Kershaw. 

of Florida Crushed Stone. Elberton, GA 30635 
Matthews International Corp_ _ — Box 606 ___-do______ Do. 

Kershaw, SC 29067 
Limestone (crushed): 

Martin Marietta Aggregates __ _ Box 30013 Quarry and plant Berkeley and 
. . Raleigh, NC 27612 . Georgetown. 

- Southern Aggregates Co__—___ Box 338 . Quarry ______ Berkeley. 
Taylors, SC 29687 

~ Vulcan Materials Co____~____ Drawer 8834 Quarry and plant Cherokee. . 
Greenville, SC 29604 

Marl (crushed): . 
Giant Portland & Masonry Box 21969 Pit_________ Dorchester. 
Cement Co. - Columbia, SC 29221 

Gifford-Hill & Co. Inc________ Box 326 Pit. Do. 
Harleyville, SC 29448 

Santee Portland Cement Corp _ — Box 698 Pit__~__§_____ Orangeburg. 
Holly Hill, SC 29059 

Vermiculite: 
W.R. Grace & Co____ Route 1 . Mine and plant _ Laurens. 

Enoree, SC 29335 | 
Patterson Vermiculite Co_______~— _~-_-do ___________ ____do______ Do. 

. 1Also kaolin.
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_ his chapter has been prepared under a Memorandum of Understanding between the 
‘Bureau of Mines, U.S. Department of the Interior, and the South Dakota Geological 
Survey for collecting information on all nonfuel minerals. _ 

: : By James H: Aase' and Wanda J. West? 

The value of nonfuel mineral production commodities produced in the State recorded 
in South Dakota during 1984 was valued at increases in total sales value and 6 recorded | 
$193.4 million, a decrease of 138% from that production gains over those of 1983. Gold, 
of 1983 but 27% above the 10-year average. the leading commodity produced in terms of 
The decrease was primarily a result of value during 1984, contributed 58% of the : 
lower gold prices. State’s total mineral value. Cement was the 

South Dakota ranked 34th nationally in value leader among the industrial minerals 
1984 for the value of its nonfuel mineral produced, followed by dimension and crush- 
production, accounting for about 1% of the ed stone, collectively accounting for 32% of 

_ US. total. During 1984, 5 of the 14 mineral _ the State total. | | 

Table 1.—Nonfuel mineral production in South Dakota! | 

| | } 1983 1984 | 
| Mineral . Value Value 

Quantity (thou- Quantity (thou- 
sands) sands) 

Cement: | | | 
Masonry_________._.______. thousand short tons__ 4 $359 5 $283 
Portland. ___________~~___ doe 603 37,435 619 30,773 

Clays? ______ doe 123 353 119 343 
Feldspar_—________.____________.___-_~short tons_ _ 7,109 107 7,219 124 
Gem stones ___________~__~- NA 70 NA 70 

. Gold (recoverable content of ores, etc.)_ ___________troy ounces _ _ 309,784 131,348 310,527 111,994 
Sand and gravel (construction) ________ thousand short tons__ 5,100 “11,500 5,786 . 12,168 

Silver (recoverable content of ores, etc.) __ thousand troy ounces__ 62 713 50 407 
ne: 

Crushed____________________ thousand short tons__ 3,906 12,982 ©3800 12,800 
Dimension _______~-__----___________--do____ ™42 715,794 °60 ©18,642 

Combined value of beryllium, clays (bentonite), gypsum, lime, and 
mica (scrap) ____-______~_~~ ~~~ LL XX 11,482 XX 5,803 

Total ________-____-__-__-_~-_____---____ XX "222,098 XX 198,407 

*Estimated. "Revised. NANotavailable. XX Notapplicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
7Excludes bentonite; value included with “Combined value” figure. 

537



538 : MINERALS YEARBOOK, 1984 a Oe 

Table 2.—Value of nonfuel mineral production in South Dakota, by county? 

oe — . (Thousands) coe po 

: co - Minerals produced in 1983 
County +, 1982. 1988 eo in order of value 

Beadle_______________ $23 (?) : . 
Bon Homme _____~___~~ 3 = ti Oo . oO 
Brookings_____________ WwW (7) on we. 
Brown __ ~~ _-_______ 182 ) - 
Butte________________ Ww W Clays. an 
Campbell ______.__-__~- WwW. ?) 
Charles Mix __________ _ 156° (7) 
Clark____________--~- 15 (7) . 
Clay ________-_-~-~--- 30 @ / . 
Codington____________- . Ww (?). a co 
Corson _________--___ 10 @) eS oo 
Custer __________--____- - 298 $1,228 Stone (crushed), mica, feldspar,beryllium. .  -- 

: Davison __________-~~- | Ww (7) | oe 
Day__________------- 89 ?) —— 

. Deue] ___________-__-_ . 204 (7) . . me 
Dewey ____________-- 49 @) “ - 

Douglas ________-_----~ WwW (*) | 
Fall River____________ - 181 W __ Stone (crushed). 
Faulk _-_~__=_________ 33 (?) 

| Grant _______________ Ww 15,794 | Stone (dimension). 
Gregory ______________ o 142 (??) 
Haakon _____________~_ 16 ?) | ho oe 
Hamlin _____________- 40 *) . 

4 Hand. ____~____~_~______ Ww @ |. 
' Hanson ______________ 3. W. Stone (crushed). : 
Harding_____________~_ 40 (7) o 
Hughes __-. -§ --______ 9 ®) 

. Hutchinson____________ Ww (7) - 2 oo 
Hyde________________ 100 ?) 
Jerauld __________._.- , 31 (?) 
Jones___________-____ — 90 (7) . . 
Lake_. ~~ 2. ~~ 317 nn Gd) 7 
Lawrence ___ 5 ~~ _W 132,431 Gold, silver, stone (crushed). 
McPherson ____-__----- WwW (*) . 
Marshall _____________ Ww ?*) . 
Meade ___ _§___________ 1,165 (??) 
Miner ______§_. Ww ?) 
Minnehaha ____________ 516 4,129 Stone (crushed). 
Moody _____________-~ . WwW (?) 
Pennington___________~— 33,404 W ~~ Cement, stone (crushed), lime, clays, gypsum. — 
Perkins _.___________- Ww (?*) a 
Roberts _.___________ - 292 (*) . 
Sanborn ______________ Af A | . . 
Spink _______________ Ww (?) 
Sully_______________~_ 509 - ?*) 
Turner___§_$_§__________ WwW ® Se 
Union _________--_-__ 76 (??) 
Walworth. _______-_-__ - 5S (7). _ 
Yankton. ~~ _____-~-_-_ 203 W Stone (crushed). . 
Undistributed®__________ 73,626 57,010 
Sand and gravel (construction) XX ©11,500 
Stone: 
Crushed __ __________ ©7400 XxX a 
Dimension ____—_—___~~- — -F &14,805 XX 

Total* _~_________ ¥134,208 222,093 

“Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. . 
1No production of nonfuel mineral commodities was reported for counties not listed. 
2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
3Includes gem stones and sand and gravel (construction ,1982) that cannot be assigned to specific counties and values 
indicated by symbol W. 

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



THE MINERAL INDUSTRY OF SOUTH DAKOTA 539 

Table 3.—Indicators of South Dakota business activity : 

1982" 1983 1984? . 

Employment and labor force, annual average: . 
Population ~~~ thousands. _ 694 699 706 . 
Total civilian labor force. __§__/__§_~____________ ido 330 334 346 
Unemployment _____ ~~~ do 18 18 15 

Employment (nonagricultural): 
Mining total? __§_________________________-______ do 2.3 2.7 24 

Metal mining?. --_-§ >_>» =» >» J doe 13 1.6 NA 
Nonmetallic minerals except fuels? ___......_._._.._._._..-do.___ 9 9 NA : 
Oil and gas extraction? __________________________do____ 2 il NA 

Manufacturing total... .._..._..________________-_do____ 24.8 25.9 28.6 
Primary metal industries? ________________________do____ 2 2 NA | 
Stone, clay, and glass products? ____________.________do___= 1.0 1.1 NA a 

Chemicals and allied products?_ _.. ..§_/_/______._______do____ 2 2 NA 
Construction _______________ edo 8.2 8.4. 8.9 
Transportation and public utilities _. .._-§_.$_/____.______-_-_-do____ 12.5 12.3 12.0 

Wholesale and retail trade... --... 7-222 2222 do. 61.9 ~ 62.5 64.5 
Finance, insurance, real estate _________________~.___---do____ 11.8 12.4 13.1 
Services ______________________-__.~ ~~~ dow 52.0 54.2 58.0 
Government and government enterprises __ ______________--do____ 56.6 56.9 57.0 

Total® ___-» doe 230.2 235.3 244.6 
Personal income: 

Total. _§_§_§_- = LLL LLL ~millions_ _ $6,532 $6,843 $7,813 
Per capita — — 8 ~~~ - == oon nn nn nnn nn nn nn nn nnn nnn $9,407 $9,794 $11,069 

Hours and earnings: 
Total average weekly hours, production workers _._.__._________----- 41.1 41.6 | 42.4 
Total average hourly earnings, production workers____________-___----- $7.36 $7.31 $7.15 . 

Earnings by industry: . . 
Farm income_____ —~§__.__________________________ ~~ mnillions_ _ $518 $549 $944 
Nonfarm ________________~______~__-________~~~~~~-do____ $3,688 $3,963 $4,307 

Mining total _______________-____----_------~--~-do____ $66 $74 $80 
- Metal mining ________________-----_-_-_-__--=---do____ $43 $50 $54 
Nonmetallic minerals except fuels____ ______._._.____._--do____ $18 $20 $21 
Oil and gas extraction _____________--_---_------~--do___~ $5 $4 $5. 

Manufacturing total. _____§___________--_-__~-___~-do___~_ $460 $500 $557 
Primary metal industries _____.___/____________..__do____ $3 . $5 $5 
Stone, clay, and glass products — — - — - ~~ ----~-~-~-~~----do---- $20. $21 $24 . 
Chemicals and allied products ________..._....._____do____ $5 $4 $4 

Construction _________ ~~~ ~~ ed $190 $211 $245 
Transportation and public utilities - -—---~-------------~-de-_~- $334 $346 $363 
Wholesale and retail trade ___- $$ $$ >» _/»_ > do $781 $817 $888 
Finance, insurance, real estate _________.-.____________-do____ $214 $246 $274 / 
Services _._____________ edo $763 $843 $925 
Government and government enterprises ___ _. __________.___do____ $855 $902 $949 

Construction activity: 
Number of private and public residential units authorized _____._________ 1,220 2,501 3,534, 
Value of nonresidential construction _____~___~~-____.— ~~~ millions__ $77.8 $103.1 $104.3 . 
Value of State road contract awards____§_§_§________~__________do____ $78.0 $85.4 $101.3 
Shipments of portland and masonry cement to and within the State 

thousand short tons_ _ 197 278 228 
Nonfuel mineral production value: - . 

Total crude mineral value ______~______________._____-_-~ mnillions_ _ $134.2 $222.1 $193.4 
Value per capita. ______._______________---~-.-~~ Lee $194 $317 $274 

PPreliminary. "Revised. NA Not available. 
1South Dakota Department of Labor mining totals may not add because of inclusion of data from other sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
$Data may not add to totals shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines.
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Figure 1.—Value of mine production of gold and total value of nonfuel mineral 
| production in South Dakota. _—_. 

[On nnn enn en ene TO 
7 Y. j ° | ‘Y | MC PHERBON ! | sa {romans ? 

} corso 5 | 90 | | arom 20” . | 
. . HARDING PERKINS i / §&o5 tm rot \ 

i aa acai ae j ones Aberdeen @ ca! ! \ 
I | i ; » ga | | tL ---—- oy 

if} be---- be EB Pa | 
! ! i home ttm pT em Tsay | | ee ee a a. | jon pomorin a4 bsg pee || T] be Sete Fourche | | ROAST cee tot | |  t s@isat | 
bmn jn Le bam me po | | aw | Ma eet TN mer ZT TTT gg | je ae 
mares FF an | Oren | | i ot | 
bone i fad Gy Pi 1 pew beta te ye GT | 

Gg 5 } re HD QUFFALO | Co] y SANBORN j we @ ¢ 

Une WP PEMEIEGTON toy vores LYMAN ™~ te “on | som J 

P—-—-— fy. fp wm 4, §@ |. 8 S ert epee Ted | 
| Custere CUSTER y J aot ‘Son, 4 I c | j ' | , $0 S | | 
| moe Fel oe +See ae b seere “ow son Qo wrnt i e dee } 

pad en (OB So ae  p  ae | 
8 me ee owner! sa be joe ja | | 

! "Edgemont immer | | ome ‘A ~Ne | 4 
{ FALL RIVER I i | \ | sa m~ i ‘one | VANRTON bb's 
wea ee —_..._4 - a I I } {LS gg NL nwen 

. Mineral Symbols nae 
Ag Sliver ore Clay Cay Lima Ume plant NX 
Aw Gold ore Fel Feideper Mica Mica 

Bent Gentonite Gran Granke 9Q Sand and gravel 

Ge Beryfum Qyp Gypeum Ss Sandstone 
Gam Cement plan Le Limestone 

Figure 2.—Principal mineral producing localities in South Dakota.
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Among the minerals produced in 1984, consummated a joint venture agreement to | 
the quantity of gold South Dakota produced continue exploration and development ac- | 

- ranked second among 12 States; mica, sec- tivities on Viable’s Carbonate mining prop- : 
ond of 8; beryllium, second of 2; and dimen-_ erties in Lawrence County. As the result of 
sion stone, fifth of 32. _ work previously performed on the site, the . . 
Employment.—Figures from the South presence of gold and silver has been estab- ae 

Dakota Department of Labor, Research and lished through 35,000 geochemical assays ee 
Statistics Division, indicated average em- and the drilling of 55 holes. Reportedly, | 
ployment in the mining industry during metallurgical tests indicated economic 
1984 totaled 2,706 workers, a 2% increase quantities of gold may be recovered by heap 
compared with that of 1988. Mining indus- leaching the low-grade ore. 7 | 
try workers represented about 1% of the In August, a.new $10 million state-of-the- 

State’s total nonagricultural work force. art, biological waste water treatment plant 
During 1984, those engaged in mining began operation at Homestake’s gold mine 
received average weekly earnings of in Lead. The new facilities and processes : 
$482.71, a 4% increase over that received in were for removal of solid wastes from 
1983. : | discharged process wastes. 

Trends and Developments.—Exploration Lacana Mining Corp. of Toronto, Ontario, 

activities directed toward the search for Canada, reported that preliminary work it 
nonfuel minerals, excluding aggregates, conducted at the Gilt Edge property near . 
dropped slightly from the 1983 level. During Lead .indicated proven and probable ore | 
1984, the State. issued 15 nonfuel mineral: reserves of 5.7 million tons, grading 0.057 | 
exploration permits, all indicating “gold,’ ounce of gold per ton. Large-scale metallur- 
“silver,” or “precious metals” as the princi- gical testing was in progress at yearend. 
pal commodity being sought. In addition, Legislation and Government  Pro- 
the State issued 12 mining permits for grams.—Among the bills the 1984 State 
nonfuel mineral commodities, including 6 Legislature enacted that related to the min- 
for gold or precious metals in Custer, Law- ing industry and the mineral resources of | 
rence, and Pennington Counties; 1 for gyp- the State were the following: 
sum in Pennington County; and 5 for peg- Senate Bill 2, ‘Reduction of Precious 
matite minerals in Custer and Pennington Metals Severance Tax Rate,” reduced the 
Counties. oe : - severance tax on precious metals from 6% 

Near midyear, Homestake Mining Co. to 2% and imposed an 8% tax on net profits. 
announced plans to commence development House Bill (HB) 1066, “Environmental 
of its Ragged Top gold property near Savoy Laws,’ amended certain environmental 
in Lawrence County. The property reported- laws, including violation of effluent stand- 
ly contains nearly 900,000 short tons of ore ards, pollution of any State waters, regula- 
that will be mined by open pit methods ata _ tion of generation, transportation, treat- 
rate of 15,000 tons per month during peak ment, storage, and disposal of hazardous 
activity. The ore will be crushed on-site and wastes. 
transported to the company’s existing mill HB 1107, “Damage. Caused by Mineral 
at Lead for final processing. : Development,” permits the commissioner of 

During 1984, the State granted permis- school and public lands to adjust lease 
_ sion to Wharf Resources (USA) Inc. to. rental to:compensate for loss of land use 
increase ore-waste production from 500,000 owing to mineral development on school 
to 800,000 tons per year at its Annie Creek and public lands. 

- gold property west of Lead. A new pumping HB 1241, “Taxation of Severed Mineral 
system, intended to allow the leaching proc- Interests,” provides for the equalization of 

-ess to proceed uninterrupted throughout the assessment and payment of property 
the year, was installed at the site. Heavy taxes if mineral interest has been severed. 
rains forced a temporary shutdown of the In fiscal year 1984, the State of South | 
leaching operation to avoid exceeding the Dakota received nearly $1.7 million from 
holding capacity of leachate ponds contain- the U.S. Department of the Interior as 
ing cyanide solution. Annie Creek is South compensation for the fiscal impacts caused 
Dakota’s only commercial gold heap leach-_ by the presence of certain tax-exempt Fed- 
ing operation, and 1984 marked its first full eral lands within its boundaries. These 
year of operation. payments are in addition to the $891,000 

Viable Resources Inc. and St. Joe Ameri- paid to the State during fiscal year 1984 
can Corp., a subsidiary of the Fluor Corp., from mineral leasing, rents, royalties, and
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| bonuses collected from Federal lands by the ing records, 2,497 water quality records, 
| U.S. Government and shared with State and over 101,000 water level measurements, . 

| governments. | Pe were entered into a computerized data- © 
| _ . Under provisions of “Title III—State Min- management system for readily available 

ing and Mineral Resources and Research retrieval for interested researchers and oth- 
_. Institutes” of the Surface Mining Control erusers. | | | 

. | and Reclamation Act of 1977, Public law 95- = During the year, SDGS started an investi- 

| 87, the South Dakota School of Mines and _ gation to determine the hydrogeology of 
Technology at Rapid City received a grant glacial till. Understanding water movement 

| from the U.S. Bureau of Mines. The grant, through glacial till will have a significant 
to be matched with non-Federal funds, was impact. on the development and manage- 
intended “‘in part to encourage graduate- ment of water from buried aquifers and on 

| level research on national and regional irrigation practices of glacial till land in the 
| _ problems in mineral engineering, to train State. ae 

qualified mineral scientists and engineers, An ongoing program to do _ geologic- 
and to facilitate industry, State, and Feder- ‘hydrologic study for each county in eastern 
al cooperation in solving mineral engineer- South Dakota was continued in 1984 by 
ing problems. BC SDGS. Under the program, which was 
During 1984, as in 1983,-the South Dakota started 20 years ago in cooperation with the 

: Geological Survey (SDGS) put a major em- U.S. Geological Survey, 38 studies have 
phasis on research connected with its water _ been completed or are under way. In 1983, 

- resource programs. SDGS was in the final the project expanded to incorporate a total 
stages of a series of special water supply geologic and hydrologic investigation of the 
studies of the entire State for the U.S. Army entire Big Sioux Basin. This project will 
Corps of Engineers and was completing bring together all aspects of research within _ 
water quality studies of selected aquifers in the basin; the ultimate result being a com- 
cooperation with the U.S. Environmental | puterized ground water model allowing op- 

| Protection Agency. All basic data from timum development of the water resources 
these programs, together with 11,500 drill- through proper management. oe 

oo REVIEW BY NONFUEL MINERAL COMMODITIES | 

7 METALS gold production in 1984. Output increased 
. : slightly over that of 1983 and was 10% 

Beryllium.—Pacer Corp. reported asmall above the 10-year average. Total value 
amount of hand-cobbed beryl production in decreased, however, owing to a $63 per troy 
Custer County. The quantity and value of ounce decline in the average price compar- 
the entire State output in 1984 was less ed with 1983 figures. A contributing factor 
than one-half of that for 1983. The average to the price slump was the increasing 

1984 price for material marketed was near- strength of the U.S. dollar in world mar- 
ly 30% below that of 1983. _ kets, which had the effect of weakening 

Gold.—South Dakota ranked second be-_ metal prices. 
hind Nevada among the 12 States reporting . 

Table 4.—South Dakota: Mine production of gold and silver in terms of recoverable metal 

“Mines producing Material Gold (lode and placer) _— Silver (lode and placer) — 

Year treated’ Thousand 

Lode Placer (thousand rey (thowaands) oe (thousands) 
tons) 

198) $e 1 1 1,621 267,642. $163,947 51 $1,058 
1981___________ 1 1 1,677 278,162 127,854 56 587 
1982. = 1 __ 1,059 185,038 69,558 26 209 
1983. 20 __ 1,771 309,784 131,348 62 713 
1984 2 __ 2,252 310,527 111,994 50 407 
1876-1984. NA NA NA 38,614,082 —1,990,011 13,643 15,930 

NA Not available. . 
1Excludes placer gravel.
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| Homestake’s underground mine and_ portland and masonry cement sold in 1984 
| opencut test. site at Lead and nar . was 6.7 3 per short ton and $57.01 per 7 

- gources’s open pit mine near Terry Pe short ton, respectively. | | 
_ west of Lead, accounted for the State’s ~The cement plant is the second largest . 

entire gold production. Of the 2.5 million source of State revenue, after sales taxes. In 
ons of gold ore guined and processed in the the rast 3 State fiscal veraae the cement | 

uring , the average recovery of plant has made a profit o million an | 
gold was approximately 0.13 troy ounce per transferred $22 million to the State general | 

ton. of mater Weetea: : al t indi : ' ve12 8 nil 1984, the plant earned a profit 
omestake’s annual report indicat- o 8 million. | . a . 

ed that gold ore reserves at its underground With a rated clinker production capacity 
mine were 19,267,000 tons at an average of about 1 million short tons per year, the | 
grade of oe ome per so. 13 89% bal at. plant operated at. about BL % capacity for : 

| rom: ine drop 0°70 ow he year. Approximatel , ‘tons of 
the 1983 level. The average cost of produc- mostly State-produced vonfuel ‘materials, 

_ tion increased to $324 per ounce, compared including clay and shale, gypsum, iron ore, 
with $301 in 1983. During 1984, the average limestone, and sand, were consumed in 
grade of ore mined dropped 9.8% from that manufacturing the cement. os 
mined in 1983. This was a major contributor Ready-mix companies were the largest 

to the higher per-ounce production cost. users of the portland cement manufactured, | 
Mining and eploration wort continued using approximately 48% of the 1984 out- : 

below the 6,800foot level. The now 7,580. nr tune wai harrore maven leur rll | , : ,90U- ant were han ruck, an e 
foot level was begun, and preparation of the remainder, by rail. Nearly 97% of these | 
6,950-foot level hoist station was initiated as shipments wasinbulkform. = 

' part of the program to extend the No. 4 Clays.—Crude bentonite, mined from pits | 
internal shaft from the 6,800-foot level to. both within the State and out of State, was | 

the 7,400-foot level. ectake’s open, Processed at American Colloid Co’s plant 
cut ‘test tej aan a after rer . Tr open. near Belle Fourche in Butte County. The | 

7 proximately 2 million tons “of waste rock quantity ane alu ° Oa rocessed Sen po al marke uring ecreased sharply 
and low-grade ore. Surface gold ore produc- from the levels of 1988, and declines were 
nOn totalec irae tons a “Tr tel weld reported in all use categories. The output ; | 
grade of v.voe ounce per ton. iota’ gold was sold for nearly 2 dozen diverse uses, _ a, 
recovered from the opencut was 10,958 troy jit} drilling muds, foundry sand, and ani- 
ounces, with a mill recovery of 88%. Test nal feed consuming the greatest amounts : 
mining will continue through the fall of ~~ Go mon clay and shale was mined in 
1985. Removal of approximately 4 million Pennington County by the South Dakota 
tons of waste rock and 500,000 tons of ore is Cement Commission for its use in manu- 

planned. Evaluation of test results will facturing cement at its State-owned plant in | | 
cctermine tne feasibility of commercial pro- Rapid City. The quantity of the common 
Silver par ed wi th 1988 ficures. sil- clay and shale produced in 1984 decreased 

ver vr orn all obtained as a oe roluct | 27 from that of 1983 and was 25% below 
wi id old vr oduc ed at the Homes tale Mine the 10-year average. The unit value of the | 

. gord P . . common clay produced increased to a record 
in Lead, decreased 19% in quantity and high of $2.88 per ton 

43% in value. The average price of silver Feldspar.—Hand-cobbed feldspar, obtain- 
dropped to $8.14 per troy ounce in 1984, . : 
$3.30 per troy ounce less than in 1983 ed from several small mines in Custer 

row be y . County, was processed at a grinding mill 
NONMETALS operated by Pacer at Custer. The quantity 

of crude ore mined remained relatively 
Cement.—The State-owned cement plant unchanged from that of 1983. An advance of 

in Rapid City was the sole source of cement $2.15 per ton in the average unit price of the 
manufactured in South Dakota. Output for crude during 1984 resulted in an increase of 
the year increased 3% in quantity but 16% in the total value for the year’s output 
declined 18% in value compared with that over that of 1983. The processed material 
of 1983 and consisted of various types of was marketed principally for use in pottery 
portland cement and a prepared masonry’ with lesser amounts used in ceramic insula- 
cement. The average unit value of the tors. The ground material was shipped to
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| | more than a dozen States and abroad. = Mica.—Pacer accounted for the State’s | 
—_ Gem Stones.—No commercial gem stone entire output in 1984. The material market- | 

| mining operations were reported in South ed was processed at the company’s grinding _ 
. Dakota during 1984. The value shown in mill in Custer. The quantity, value, and _ 

: | table 1 of this chapter represents an esti-. average unit price of the mica marketed 

mate for material collected by rockhounds: remained at approximately the same level _ 
a andother hobbyists. = Oo as recorded in 1983. 

| Gypsum.—The sole source of gypsum Sand and Gravel (Construction).—Con- 

Oo mined in the State was at a'site in Penning- ‘truction sand and gravel production is 
ton County operated by the South Dakota surveyed by the US. Bureau of Mines for 

_ .Cement Commission. The crude material even-numbered y al only; therefore, eae 
- produced was used exclusively in manu- D te for ons ber 4 estimates be r " facturing cement at: the Stateowned ce. Data for odd-numbered years are based on ment plant in Rapid City..The quantity of : Pany ¢su _ mae | eto 

material mined during 1984 increased 4% Yearend. _ | | that of 1983 ete In 1984, production of construction sand 
_ Over wnat 0 . ~ a. and gravel, the leading commodity produc- _.. Lime.—Pete Lien & Sons Inc., the only we . : . 
a . vn the § oduced ed in the State in terms of quantity, rose 

_ producer of lime in the State, produce modestly over levels estimated for 1983. The 
: hydrated lime and quicklime at a plant in average unit value for construction sand 

| Rapid City. Lime output during the year ang gravel was $2.10 per net ton, a decrease 
decreased slightly in quantity compared of7%% from that marketed in 1983. | 

| with that of 1983, but a 4% increase in the Output. during the year was recorded for 
| average unit price resulted in an increase in 106 firms and government agencies operat- 

total value. Among the principal uses of the ing at 183 sites throughout 50 of the State’s 
_ marketed product were road and soil stabili- 66 counties. Minnehaha County was the — 

| zation, sulfur removal from stack gases, and _leader in production, followed by Brookings, 
basic oxygen furnace steel. Jerauld, Codington, and Day Counties, each 

In 1984, consumption of lime in South recording production in excess of 250,000 
Dakota, obtained from all domestic sources, tons and collectively accounting for 35% of 
was approximately 21,000 short tons. — the State total. . - | | 

. : _ | Table 5.—South Dakota: Construction sand and gravel sold or used 
| - in 1984, by major use category | 

oO " | } Quantity Value Value 
Use (thousand (thou- per 

, - short tons) sands) ton 

Concrete aggregate ae 557 $2,305 $4.14 
Plaster and gunite sands _________________~_________ Le Ww. Ww 5.00 
Concrete products ____________.~__~____ WwW Ww 1.37 
Asphaltic concrete________________~-_ 374 979 2.62 
Road base and coverings!___-§_________________=__ 2,634, 4,182 1.59 
Fill _-.--__-_____________ 200 227 1.13 
Snow and ice control_______§_______~____ 21 . 37 1.82 

Railroad ballast --__________________ 3 3 1.00 
, Other_________________ 1,998 4,434 2.22 

Total? or average ___________________ 5,786 12,168 2.10 

W Withheld to avoid disclosing company proprietary data; included with “Other.” _ 
Includes road and other stabilization (lime). 
*Data may not add to totals shown because of independent rounding.
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Table 6.—South Dakota: Construction sand and gravel sold or used by producers, by | 

| | county , 

eee te PS SS SS SS 
, 

| 1982 1984 | 

7 Quantity Quantity 
County Number (thou- Value Number (thou- Value 

of sand (thou- of sand (thou- . 
mines short sands) mines short sands) 

tons) . tons) . 

Beadle ___________~_______ 1 23 $23 1 30 $59 

Bon Homme _ ~~ -—~~~—___-~-—-- 1 33 35 © _- —- _- . 

Brookings __——~—--_.-__~~-_~- 1 Ww WwW 5 505: 1,184 . 

Brown __________________ 2 70 182 2 57 161 
Butte _____________ 1 24 36 2 W 130 
Campbell____§__-___________ 2 W W 2 35 162 
Charles Mix_____._._-»_»_-»»§__-__ 3 79 156 4 182 373 , 
Clark ~-—---------------- 1 54 15 10 68 71 
ay_____—__ ~~ ~~ 1 _— —- —_ 

Codington Wo 3 W Ww. 5 294 817 
Corson __—___ _—~__ __ 5 10 2 30 30 

Custer ______________ __ __ __ 10 118 260 
Day ____ ____-~~-__------- 1 48 89 7 — 286 - 316 

Deuel_____________ 3 94 | 204 9 86 173 : 
Dewey _________-_-_------~ | 1 26 49° _- _- __ 

Douglas_____ _____-------~- 1 WwW Ww 2 35 Ww 

Fall River _-_______------_ 2 39 181 1 103 449 
Faulk __— -______-__ 1 19 38 41 35 35 
Grant___________-----~-~-- 2 WwW WwW 9 188 259 

Gregory _________-__-____ 4 81 142 5 191 315 
Haakon______ —__--_--~--~~-- 1 9 16 _- _- __ 

Hamlin. ________-____-___-_- 3 37 40 - 3 58 67 
Hand _______________--_- 2 Ww Ww __ __- __ | 
Hanson___~__— ______-~~-~-~- - 2 3 3 2 25 25 

Harding ______________--_ 9 40 40 1 46 46 | 
Hughes__________________ 1 3 9 4 35 44 
Hutchinson __________--~-~- 5 WwW WwW 1 33 51 

Hyde _____________~-~-~-- 3 54 100 1 54 . 128 

Jerauld__________________ 3 22 31 8 387 864 | 
Jones ____ § _-___ + 1 70 90 1 60 . - 113 

Lake __________________- 2 93 317 5 WwW . 805. 
Lawrence __________---_~- -- Ww WwW 1 29 58 

Lyman Woo __ __ __ 1 55 73 : 
‘cPherson ____________-_~ 2 W W 7 211 260 

‘Marshall _____________-__-_ 2 Ww WwW 2. W 387 
Meade ________________- 5 517 1,165 2 Ww W 
Miner____._.____.-_~--_-_~~-. 2 WwW WwW 2 37 37 

Minnehaha _______________ 6 331 516 . 9 565 935 : 
Pennington _______________ 5 270 963 5 261 999 
Roberts ._._______.-_______- 9 120. 292 13 223 581 
Sanborn _______________-- __ WwW WwW 1 15 30 7 
Sully _.__-_____________-_ 1 80. 509 1. 68 284 
Turner _____--__________- 2 W WwW 6 245 462 
Union_______~-.~---~----~- 3 68 76 3 40 47 

Walworth _______________- 1 37 55 2 77 99 | 
Yankton _________________ 4 94 203 6 17% . 348 7 
Ziebach______________---- __ __ __ 1 33 67 
Undistributed! _____.________ "10 1,350 2,931 18 809 1,071 

Total?__§____________ 108 3,816 8,604 183 5,786 12,168 
nn 

TRevised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
1Includes Brule (1984), Davison, Edmunds (1984), Kin gebury (1984), Moody, Perkins, Spink, and Tripp (1984) Counties, 

sand and gravel that cannot be assigned to specific counties (1982), and data indicated by symbol W. 
2Data may not add to totals because of independent rounding. 

In 1984, sand and gravel output was _ transported. 
predominantly used for road base and cov- Stone.—Stone production is surveyed by 

erings and stabilization purposes account- the U.S. Bureau of Mines for odd-numbered 

ing for approximately 46% of the total. years only; therefore, this chapter contains 

Other uses, in descending order of amount only estimates for 1984. Data for even- 

consumed, were for concrete aggregate, as) numbered years are based on annual com- 
phaltic concrete, fill, railroad ballast, and pany estimates made before yearend. 

other miscellaneous uses. Crushed.—The estimated quantity of 

Nearly 99% of the construction sand and crushed stone produced during 1984 de- 

gravel produced during the year was creased approximately 3% in quantity and 

shipped by truck; virtually all of the re 1% in value compared with that of 1983. 

mainder was shipped by rail or was not The average unit price for the materi-
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: al marketed was estimated at $3.37 per’ which was marketed principally as cut 
| ' short ton. | stone. South Dakota ranked fifth among the 

Dimension.—The estimated output of di- 32 States for which dimension stone produc- 
7 mension stone during 1984 increased both tion was estimated. oY 

in quantity and value over that of 1983 by | oo a 
43% and 18% , respectively. Granite ac-. un” Mineral Officer, Bureau of Mines, Minneapolis, 

counted for the bulk of the production, — ?Editorial assistant, Bureau of Mines, Minneapolis, MN. 

| Table 7.—Principal producers | . , | 
egg 

LL 

. Commodity andcompany — Address BS Type of activity County 

Beryllium concentrate: oo Co oe 
acer Corp ____________ Box 912 Mine and plant ________ Custer. 

. . Custer, SD 57730 . 
Cement: a 

South Dakota Cement Commis- Box 360 4 rotary kilns _________ Pennington. 
. Cle sion. -Rapid City, SD 57709 . 

American Colloid Co ____ _ _ 5100 Suffield Ct. Open pit mine and plant_ __ Butte. | 
. Skokie, IL 60076 Se 

South Dakota Cement Commis- —_Box 360 Open pit mine_________ Pennington. 
~ sion. Rapid City, SD 57709 © . 

~ Feldspar: oo SC a 
Pacer Corp ____§________ Box 912 Open pit mines and dry- ~ Custer. . 

Gola ' Custer, SD 57730 grinding plant. Ce 

_ Homestake Mining Co _____ Box 875 . _. Underground mine, cyani- Lawrence. . 
" Lead, SD 57754 dation mill, refinery. 

Wharf Resources (USA) Inc _ _ Box 897 Open pit mine and heap Do. 
oO Lead, SD 57754 leaching. , . 

_ South Dakota Cement Commis- _ Box 360 Open pit mine_________ Pennington. 
; Lim sion. - a Rapid City, SD 57709 

e: . : 
'. 5 Pete Lien & Sons Inc ______ Box 440 | 1 rotary kiln, 1 vertical kiln, Do. . 

. a Mi Rapid City, SD 57709 continuous-hydrator plant. 
ca: 
Pacer Corp____§_§_._._____ Box 912 -Mine and dry-grinding plant. —_ Custer. 

Custer, SD 57730 
Sand and gravel (construction): 

. .W.E. Bartholow & Son Con- Route 3 Pits and plants ________ Jerauld. 
. struction Co. Huron, SD 57350 

Birdsall Sand & Gravel Co. Inc Box 767 ~_--do ________ Fall River, Penn- 
Rapid City, SD 57709 ington, Sully. 

Bowes Construction Inc ____ Box 451 -~—--do __________ Brookings. 
. . Brookings, SD 57006 . 

Fisher Sand & Gravel Co ___ Box 1034 —~~—-do _.______ Pennington, 
- Dickinson, ND 58601 Roberts, 

Tripp, Ziebach. 
_ Myrl & Roy’s Paving Inc_ _ _ _ 1500 East 39th St. North Pit and plant _________ Minnehaha. 

- Sioux Falls, SD 57101 __- 
Rechnagel Construction Co __ Hurley, SD 57036_____ Pits and plants ________ Turner. 
Sweetman Construction Inc_ _ 100 South Dakota Ave. = 8 ___-do __________ Minnehaha and 

Summit, SD 57266 Roberts. 
Silver. ; 

Homestake Mining Co ____ _ Box 875 See “Gold’__-§_._§_§_____ Lawrence. 
Lead, SD 57754 . 

Stone (1983): 
Crushed: 

Limestone: 
Pete Lien & Sons Inc _ _ Box 440 Quarries and plants _____ Custer and 

Rapid City, SD 57709 Pennington. 
Northwestern Engineer- Box 2320 ~-~--do ____________ Fall River and 
ing 2 (Hills Materi- Rapid City, SD 57709 Pennington. 

South Dakota Cement Box 360 Quarry and plant_______ Pennington. 
Commission. Rapid City, SD 57709 

Sandstone-quartzite: 
Concrete MaterialsCo_  —_ Box 809 ~_~-do ____________ Minnehaha. 

Sioux Falls, SD 57101 
L. G. Everist Inc_ __ __ 313 South Phillips ~-~-do ____________ Do. 

Sioux Falls, SD 57101 . 
Spencer Quarries Inc _ _ Box 25 ~_--do ____________ Hanson. 

Spencer, SD 57374 , 
Dimension: 

Granite: 
Cold Spring Granite Co 202 South 3d Ave. Quarries ____________ Grant. 

Cold Spring, MN 56320 
Dakota Granite Co ___ Box 1351 ~---do ___________ Do. 

Milbank, SD 57252 
ESSE



The Mineral Industry of _ 

This chapter has been prepared under a Memorandum of Understanding between the | 
Bureau of Mines, U.S. Department of the Interior, and the Tennessee Division of Geology 
for collecting information on all nonfuel minerals. a po : 

| By Doss H. White, Jr., and Ray Gilbert? | | 

The value of Tennessee’ snonfuel mineral increased $32.6 million over the 1983 level.. , 
production in 1984 rose to a record high Tennessee’s metal industry faced a differ- 

_ $478.8 million, exceeding the previous rec- ent market year. Although the demand for 

ord established in 1983 by $71 million. The domestic steel improved over the period of 
State ranked 17th in the Nation in mineral the early 1980’s, a benefit to the State’s 
production and 8th in the Eastern United three steel companies, demand was below 
States. a plant capacities. Depressed aluminum, cop- 

The increase in mineral sales during 1984 per, and zinc prices had a negative effect on 
was primarily due to strong demands by the Tennessee producers of these three metal 
construction industry for raw materials. commodities. | , 
Sales of clays, sand and gravel, and stone I | 

Table 1.—Nonfuel mineral production in Tennessee’ a | | 

Mineral . Value _ Value 
a Quantity (thou- Quantity (thou- 

ns) sand) 
Clays__._________________ ~-. thousand short tons__ 1,066 $26,516 — 1,267 $30,207 
Gem stones __ ______ ~~ ee ee NA 5 NA an) 
Phosphate rock __________.____-~— thousand metric tons__ 1,193 ¥29,073 1,368 $3,275 
Sand and gravel: 

Construction _______.____ thousand short tons __— &6,100 ©18,700 6,304 19,830 
epplnibustrial-----------------------------da_——- 483 5,455 650 6,903 

ne: 

Crushed _______.______~--_------------do___~- 30,578 = °111,578 ©36,200  °138,000 
Dimension ______._-----~---------~-----do____ 7 1,161 7 1,097 

Zinc (recoverable content of ores, etc.) ___ _________-— metric tons__ 109,958 100,336 116,526 124,854 
Combined value of barite, cement, copper, lead (1984), lime, pyrites, 

and silver_ __ - - -----------~~---~~~-~-----------___XX 4,493 XK 124,150 
Total ________-------------------------- XX "407,312 © XxX 478,321 

°Estimated. "Revised. NANotavailable. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

547
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. Table 2.—Value of nonfuel mineral production in Tennessee, by county? 
_* (Thousands) : mo . 

106 .- Minerals produced in 1983 
County eo 1982 1983 Mer _.. in order of value . 

annem nn eee eeeeee errr eer ee reece eer SS Se SSeS SSSA 

Anderson __—_~________ if “W Stone (crushed), clays. . - 
_ .- Bedford _-..-_____-__-_ ?) W Stone (crushed). 

' Benton. ________ oo OW W._ Stone (crushed), sand and gravel (industrial). 
Bledsoe ______________ -- . W Stone (crushed). 
-Blount_ ~~~. ~~ ?*) W ___ Stone (crushed), stone (dimension). 
Bradley __-________-~- . (?) W Stone (crused). 
Campbell] _. 222 WwW 4 Stone (crushed), sand and gravel (industrial). 

'. Cannon _-_ ~~ (?*) W____ Stone (crushed). . 
Carroll. _______-_------ Mf WwW Sand and gravel (industrial), clays. 
Carter ______-~___--_-_- : A . W Stone (crushed). - - 
Claiborne ____~______-_~_ *) WwW Do 3s 

- Clay ----______--_--__ (7) . -: OW ~ Do. 
Cocke _._____________ (?*) . $148. Do. 
Coffee ____._.________ . WwW Ww Do. 
Cumberland ____.______. Ww W Stone (crushed), stone (dimension). 
Davidson ________.-_- . 11,800 Stone(crushed). —_ 
Decatur _________-____ $1,067 —. WwW Do. . 
DeKalb __-__________- - ?) Ww. Do. , 
Dickson _~__._________ (*) WwW Do. 

Fayette _..-_-....______ 62  ) 
. Fentress______~__._____ (7) Ww Stone (crushed), stone (dimension). 

_ (Franklin ~~ 2 ~~ od) . W_ __ Stone (crushed). . : 
Gibson ~~ _~§___________ OW W © Clays. ae 
Gileg___-__~__~..---__| OW. : W__. Phosphate rock, stone (crushed). 

_ Grainger ~..-_______~~_ (7) W _ . Stone (crushed), stone (dimension). 
. Greene. ~~ — WwW Ww - ~Do. . 
Hamblen __.______=__~ A. Ww. Do. 
Hamilton __ ~~. -___-_ 19,432 oo W Cement, stone (crushed), sand and gravel 

ne . (industrial), clays. ° 
Hardeman ___..~__2____ We oo 8) . . : 
Hardin. _____.....___-_ WwW W._ Stone (crushed). — a 
Hawkins _____________ . (7) OW Do. — | 
Henry ____-__________ co 7,839 9,267 Clays. ° - co 

- Hickman ~~~ ~~~ ~____ ws. W Phosphate rock. 
. Humphreys—_.._-._____. . 525 _. Stone (crushed). | 

Jackson _.______._____ ® Ww Do. _ 
Jefferson ~..__________ 57,608 45,315 — Zinc, stone (crushed). . 
Johnson ___—~~________ ) W _ Stone (crushed). 
Knor____~ ~~~ ___ - 29,867 42,388 Zinc, cement, stone (crushed), stone (dimen- 

sion), clays. — 
Lauderdale ________.__ OW #4 . 
Lawrence ______~_______ --12 ~~... A . 

. Linoln ~~~ )- W __ Stone (crushed). 
Loudon _. ~~~ ~~ Ww W _Barite, stone (crushed). 

~ McMinn ____~_~_________ WwW W _. Lime, stone (crushed). 
McNairy -___-_______~_ Ww (°) 
Macon ______________-_ — & W — Stone (crushed). — 
Madison____~_~_________ 133 . (°) . 
Marion ____~_~___~____ Ww WwW Cement, stone (crushed). 
Marshall ___-__-~_~______ ?) | W __ Stone (crushed). 
Maury _.~____________ W W — Phosphate rock, stone (crushed). 
Meigs ______________- ) W Stone (crushed). 
Monroe ______________ (4) Ww Do. 
Montgomery ___________ on Ww Do. 
-Moore __. ~~~ (*) Ww Do. 
Morgan ______________ 4) _- Do. 
Obion _______________ 485 () 

‘Overton ___ _-__________ 793 W Stone (crushed). 
Fickett_———--~~------- 4) _- 
Polk ___-_____________ 57,079 WwW Pyrites, copper, zinc, silver. 
Putnam ______________ ) WwW Stone (crusted). 
Rhea_____________-__~ (7) WwW Do. 
Roane ______.________ WwW WwW Do. 
Roberteon____§ __________ ) WwW Do. 
Rutherford ____________ (?*) 3,646 Do. 
Sequatchie _-______-___ — A Ww Do. 

Sevier _______________ Ww WwW Do. 
Shelby ____§___________ 3,430 ) 
Smith -_-_____________ WwW W Zinc, stone (crushed). 
Stewart _.____________ Ww WwW Stone (crushed). 
Sullivan _._2~_~ 2 __ Ww W Cement, stone (crushed), clays. 
Sumner _____.._______ ?) W_ _ Stone (crushed). 
Tipton ________.______ Ww () Do. 
Unicoi __ ../ ___________ (?) WwW Do. 
Union __ ~~~ WwW WwW Lime, stone (crushed). 
Van Buren ____________ (7) W Stone (crushed). 
Warren ______________ ?) Ww Do. 
Washington. ___________ WwW W Stone (crushed), clays. 
Wayne_______________ Ww (°) 
Weakley______________ 10,917 15,026 Clays. 

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in Tennessee, by county —Continued 

. (Thousands) 
en 

Minerals produced in 1983 
County 1982 1988 in order of value 

Rn 

White _______-------- ?) W _ Stone (crushed). 
Williamson __________~-~ Ww $11,053 Phosphate rock, stone (crushed). 
Wilson_______~_~__---_ (7) 732 Stone (crushed). 
Undistributed*__._______ $190,725 249,243 
Sand and gravel (construction) XxX ©18,700 
Stone: 
Crushed _ ~~ _______ Ww xXx 
Dimension ____—_____ F €1 238 xx 

Total® __--_______ ™378,713 407,312 

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

_ 1No production of nonfuel mineral commodities was reported for counties not listed. _ 
“Stone, either crushed or dimension, was produced; data not available by county. Total State value is shown separately 

under “Stone.” 
SConstruction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
b “Includes egem stones and sand and gravel (industrial) that cannot be assigned to specific counties and values indicated 
y sym . , 
5Data may not add to totals shown because of independent rounding. 

| Table 3.—Indicators of Tennessee business activity 

1982" . 1983 1984” 

Employment and labor force, annual average: 
opulation. _________._______-----_--__-~-~-~ ~~ thousands_ _ 4,656 4,676 4,717 

Total civilian labor force _____._________.-----__----do___ _ 2,134 2,181 2,223 
Unemployment________.__-__----~~--------~~~~-do___~_ 253 250 190 

Employment (nonagricultural): 
Mining total? ____________________-_~-----~-~-do____ 9.2 7.9 7.9 

Metal mining? __________________.--_--_-~-do____ 1.3 1.0 NA 
Nonmetallic minerals except fuels? ____________.~do____ 2.7 2.9 NA 
Coal mining? __._.__/__~_-_-_________________..-do____ 3.8 — 29 NA 
Oil and gas extraction?__._/___________________do____ 1.0 8 NA 

Manufacturing total ___________________--__-_-~-do___~_ 469.5 472.4 497.6 
Primary metal industries _____________-------do___~ 16.4 — 15.4 16.6 
Stone, clay, and glass products woe do 12.4 12.9 14.5 
Chemicals and allied products_____....__._.___---do___~ 56.3 53.8 41.6 
Petroleum and coal products __________--__----do___~ A 8 8 

Construction. _______-.____________-~--__-_~..do___~_ 72.2 69.6 76.3 
Transportation and public utilities ~---~-~---~-..—-~-do___~ 84.0 83.6 88.5 
Wholesale and retail trade ________.______..---~-do___~_ 380.5 389.9 414.7 
Finance, insurance, real estate____________.._._~.-do___~_ 79.9 81.9 85.8 
Services______. ~~~ do 313.1 323.4 345.2 

_ Government and government enterprises ______-____--do___~_ 297.5 294.1 293.0 

Total _______________~-~_--------~-~-do__ ~~ $1,705.8 1,722.8 1,809.0 
Personal income: 

Total __-____~____________________~~._. ~~~ millions_ — - $41,929 $44,475 $49,142 
Per capita — — 9 © ~~~ = - 2-22 oon nnn nnn nnn nnn $9,006 $9,511 $10,419 

Hours and earnings: 
Total average weekly hours, production workers_——__......-_---- 38.6 40.5 40.9 
Total average hourly earnings, production workers ____..—___... ~~ $7.16 $7.49 $7.98 

Earnings by industry: 
Farm income _________________________ ~~ ~ millions_ _— $562 $286 $699 
Nonfarm____ __--~-_-------------------------do___- $30,263 $32,682 $36,120 

Mining total ___.__./_._____.__________--_-_-__~-do___~_ $226 $192 $204 
Metal mining. ___.§___________-___--___~~~-do___~_ $32 $28 $30 
Nonmetallic minerals except fuels __ __ ___________-do___~_ $50 $58 $64 
Coal mining ________________________-~~_~_do____ $113 $86 $93 
Oil and gas extraction ____-..-_-------------do___-~- $32 $20 $16 

Manufacturing total _...._____________.-___~-_do____ $8,842 $9,583 $10,566 
Primary metal industries ____________.--__—~~-do____ $420 $425 $465 
Stone, clay, and glass products ee de $276 $310 $377 
Chemicals and allied products. ___._-_..-.-....-do___~— $1,601 $1,650 $1,309 
Petroleum and coal products __________-___. ~~ do___~— $22 $29 $29 

Construction_ ______________.~_-____-______~_do___- $1,517 $1,575 $1,845 
Transportation and public utilities en («Se $2,223 $2,405 $2,622 
Wholesale and retail trade __..._________________do____ $5,208 $5,573 $6,179 
Finance, insurance; real estate__ ____________._.._do____ $1,500 $1,715 $1,911 
Services____...._.. ~~ --___-~-_-~_----_~~--do____ $5,487 $6,126 $6,989 
Government and government enterprises _.____._____~-do____ $5,172 $5,420 $5,704 

See footnotes at end of table.
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Table 3.—Indicators of Tennessee business activity —Continued | 

1982 1983 1984” 
a 

Construction activity: _ | . | 
Number of private and public residential units authorized___________ 15,008 29,960 37,071 

_ Value of nonresidential construction ________.__._.—_ ~ millions. _ $792.3 $900.7 $826.4 
Value of State road contract awards __-§________________do____ $229.5 $254.0 $415.0 
Shipments of portland and masonry cement to and within the State 

thousand short tons__ 1,154 1,334 1,513 
Nonfuel mineral production value: 

Total crude mineral value _________.___________ ~~ millions. _ $378.7 $407.3 $478.3 
Value per capita _. _.-§_-____~__~ ~~ $81 $87 $101 

—— 

. ’Preliminary. "Revised. NA Not available. . 
1Bureau of Labor Statistics, U.S. Department of Labor; total may not add because of inclusion of data from other 

sources. 
*Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
*Data do not add to total shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
US. Bureau of Mines. - 
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Figure 1.—Value of stone and total value of nonfuel mineral production in Tennessee.
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| Trends and Developments.—Much of the _ terials industries, as well as the lumber and 
- State’s mineral output is used as raw mate- woodindustries. 

| _ rial by the manufacturing sector, and man- Other industries also were unable to 
| -ufacturing employment growth in the State maintain growth through the fourth quar- 

outpaced the N ation’s in the first quarter _ ter. Employment and output in the primary 
: | but slowed in the second and third. Boosted and fabricated metals industry fell below — 

| by the first quarter strength of residential the same period in 1988. The drop was 
construction, Tennessee industries associ- largely due to oversupply and imports.3 

| ated with building materials posted above- The overall growth in the economy and — 
| average job gains. Through November, em- demand for mineral raw materials spurred 

_ ployment in stone, clay, and glass manu- construction and expansion plans for sever- _ 
| _ facturing was up 11% over the same period al of the State’s ‘producers and manufactur- _ 

in 1983. However, a slowdown in housing — ers using mineral commodities as a basic 
starts during the second and third quarters raw material. Several expansions or new 

oe slowed growth in the construction raw ma- projects are listed in the following table: 

Company ; Location . Activity . - oo 
AFG Industries Inc ___._...._.._.... Greenland_.______ _ Completeda 600-ton-per-day flat glass furnace. Do. ~~ ~~~ Kingsport ________ Announced plans to build an amorphous sili- 

. con photovoltaic cell facility. Foote Mineral Co.______________ New Johnsonville _ __ Announced plans to construct a 10,200-ton-per- _, 
year electrolytic manganese dioxide plant. Knoxville IronCo ~__._§__________ Knoxville ________ - Began a $15 million modernization program. _ H.C. Spinks Clay Co. Inc __________ Gleason ________ - Completed two ball clay storage silos. Ss Se ee eee ee 

| Ownership of a number of the State’s Several firms with new owners are listed in 
a mineral producers changed during 1984. the following table: 

Company Commodity Location | Facility New owner ——_—}§2. os ity CNewowner 
. Chemrock Corp _____-____ Expanded perlite.  CentralTennessee  Plant_______ Grrefco Inc. Gulf + Western Industries Inc_ Zinc. ___§_-____ East Tennessee _ _ Mines___ _ _ Inspiration Mines 

Ideal Basic Industries Inc _ _ _ _ Cement ______ East Tennessee _ _ Plant _____ Moore McCormack 

Jersey Miniére Zinc Co _____ Zinc____§_____ Central Tennessee Mines and Union Zine Inc. 

Kentucky-Tennessee Clay Co__ Ball clay _____ Northwest. Mine _- Ranchers Explora- 
Tennessee. tion and Devel- . . opment Corp. 

River transportation played a significant near Lexington, produced 39% to 40% high- 
role in mineral shipments. Cargos shipped gravity oil from a depth of 1,176 feet.® 
into the State during 1984 included steel Nonfuel utilization of coal was initiated 

| from Japan; steel coils from Japan, the by Tennessee Eastman Co. at a plant in 
Republic of Korea, and the Federal Repub- Kingsport. The coal was gasified and the 
lic of Germany; fertilizer from Israel and gas used to produce acetic anhydride for the 
Canada; gypsum from Canada and South manufacture of photographic film, plastics, 
America; asphalt from Missouri; and salt fibers, and chemicals used in a variety of 
from Louisiana. Outgoing cargo included products ranging from cigarette filters to 
zinc bound for Corpus Christi, TX, and coal aspirin substitutes. The facility uses ap- 
to Minnesota.‘ _ proximately 125,000 tons of high-sulfur coal 

In June, the Tennessee Valley Authority purchased from a Virginia company. Sulfur 
(TVA) opened a $140 million, 1,000-foot was extracted from hydrogen sulfide gen- 
navigation lock at Pickwick Landing Dam. erated in the coal gasification step. 
Completion of the lock increased the re- Legislation and Government  Pro- 
liability of the barge handling facilities; the grams.—Although no legislation was passed 
lock was second to the Kentucky Dam in the on the State level directly affecting mineral 
tonnage of lock traffic. production, several counties enacted legisla- 

In April, the first producing oil well in tion that affected local aggregate producers. 
western Tennessee was completed. The Campbell, Lawrence, Monroe, and Putnam 
well, drilled in the Chesterfield Community Counties passed a $0.15-per-ton mineral sev-
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erance tax on sand, limestone, sandstone, ogy in the event of disruption of the supply 

and chert. A similar tax bill was considered of imported bearing materials. 
by Sevier County Commissioners but was During the year, the U.S. Bureau of 
not passed. Mines funded two studies, one by the U.S. 

During 1984, the Tennessee Division of Department of Energy at Oak Ridge and . 
Geology (TDG), Department of Conserva- one by the University of Tennessee at Chat- “ 
tion, had several ongoing projects that dealt tanooga. The former was the “Development - 
with Tennessee’s mineral resources. These of Mineral Resources Assessment Methodol- 
included the publication of four quadrangle ‘ogies for U.S. in Nonfuel Mineral Policy 
maps containing geology and mineral re- Analysis,” and the latter was “The Evalua- 
source summaries; five additional projects tion of Coal Reserves in the Whitewell 
were under way at yearend. The TDG was_ Shale in the Southern Cumberland Plateau 
working with the Department of Health in Tennessee.” 
and Environment and the Tennessee Wild- In April, the U.S. Office of Surface Min- 

_ life Resources Agency to prevent and abate ing took control of the inspection of surface 
water pollution problems resulting from oil coal mines in the State. The Federal agency 
and gas well drilling. The TDG continued to maintained that the State’s enforcement 
maintain and update the computerized oil was “grossly inadequate” with only 15% of 
and gas well data file, which contains infor- required on-site inspections performed. | 
mation on approximately 8,000 wells. The | During the year, the TVA was involved | 
TDG was working with the U.S. Geological with several projects in the energy genera- 
Survey Water Resources Division by provid- tion and pollution control areas, which, if | 
ing mineral resource information for sever- proved feasible and adopted, could result in 

_ al quadrangle maps in the Memphis area. additional mineral sales or energy savings ~ | 
The Bureau of Mines, the principal min- forthe mineralsindustry. -_ . 

_ erals engineering agency in the U.S. De- Among these was the development of 
partment of the Interior, conducted several atmospheric fluidized bed combustion 
programs relating to Tennessee’s mineral (AFBC). With AFBC, coal is burned in a bed | 
industry. During 1984, all mineral produc- of limestone, providing efficient power pro- “ 
ers in the State were canvassed to develop duction and pollution control. By yearend, a 
baseline data on mineral production and 20-megawatt TVA pilot plant at Paducah, : 

_ value. This was part of an annual, nation- KY, had operated more than 8,500 hours 
wide program to track domestic mineral using the process. | 
production and determine demand, trends, |§ Another project involved the noncon- 
and potential areas of shortage prior to vecting, salt-gradient solar pond (NCSP)..: 
their occurrence. | Work was ongoing to determine the techni- 

The U.S. Bureau of Mines and Vanderbilt cal and economic feasibility of NCSP tech- 
_ University sponsored a conference on criti- nology for supplying low-temperature proc- 

cal and strategic metals in ball bearings. ess heat for industrial and commercial ap- 
One conference objective was the develop- plications. 
ment of a contingency plan for U.S. technol- . 

REVIEW BY NONFUEL MINERAL COMMODITIES. 

NONMETALS processing. Much of the Tennessee barite 

Industrial minerals output accounted for and oat the manufacture of chemicals 
72% of the value of mineral sales during Cement.—The State’s cement industry 
1984. This was a 1% decrease from that consists of two companies with plants in 
reported for 1983. The three leading indus- eastern Tennessee. Portland and masonry 
trial minerals produced, in terms of value, cement were produced by both companies. 
were crushed stone, phosphate rock, and = Dixie Cement Co. Inc. is a subsidiary of 
clays, accounting for 42% of the State’s Moore McCormack Cement Inc. and Signal 
total value. Mountain Cement Co. is owned by IFI 

Barite.—A. J. Smith Co. produced barite, International. Production and value of port- 
a barium sulfate, by open pit mining in land cement increased approximately 7% 
Loudon County. After washing, barite con- and 19%, respectively. Masonry cement out- 
centrates were shipped out of State for put decreased 4% and value increased 5%.
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| CS Table 4.—Tennessee: Cement industry, 1984 | 

_ oo Locati N umber | Clinker | . P of | Company = _ w@eation | kins (thousand : : : 7 | short tons) 

~ Dixie Cement Co.Inc_______- | Knoxville___._________ | Wet _________ 2 550 
Signal Mountain CementCo ___ Chattanooga __._.___..._. Wet -________ 2 450 

- Clays.—The Tennessee clay industry con- loading and the second is for trailers. 
| sisted of 9 companies operating 32 mines in In July, National Gypsum Co. announced 

_ 5 eastern and 4 western counties. These plans to expand its American Olean Tile 
companies produced common clay and Div. with the construction of a $20 million 

_ shale, ball clay, and fuller’s earth. - ceramic mosaic tile plant in Jackson. The 
H. C. Spinks Clay Co. Inc., a ball clay facility, the company’s second in the United — 

producer, completed the construction oftwo States, will begin operation in 1985 and is 
oo 100-ton silos for storing air-float clays at the designed to produce more than 10 million 

| company’s drying and grinding plant at square feet of unglazed and glazed tile 
| Gleason. One silo is reserved for railcar annually. | | | 

7 | “ 7 _ Table 5.—Tennessee: Clays sold or used by producers 

, : - tity Value | 

oo Oo | Year = type ° (short tons) Total . Arerage | 

1983: | OO oo a 
a Ball clay _-_________________e eee 507,744 $16,955,610 - $33.39 

co Common clay and shale? ~~ ___--__---_----------~ | 433,221 955,685. 2.20 

Total__-...-_--_____-----_----- +e ----- 940,965 17,911,295 XxX 

| 1984: | oo oe } ) 
Ball clay _-_--__-~-____ ~~ 606,870 21,249,030 35.01 

' Common clay and shale? ___________-_______ _. 560,278 1,165,263 2.08 

Total, _ 1,167,148 22,414,293 | XX 

XX Not applicable. . 
| 1Used in manufacturing building bricks and portland cement. | 

_ Table 6.—Tennessee: Ball clay sold or used by producers, by kind and use 
. (Short tons) . 

1983 a 1984 

| Use Airfloat  Unproc- Total Airfloat  Unproc: Total 
essed essed 

Electrical porcelain __________ 12,349 __ 12,349 18,356 __ 18,356 
Fine china and dinnerware ______ WwW — WwW 28,020 — 28,020 
Floor and wall tile, ceramic______ 36,460 WwW 36,460 59,134 W 59,134 
Pottery_______.___________ 117,244 W 117,244 118,680 WwW 118,680 
Sanitary ware______________ W WwW 128,743 36,350 WwW 36,350 
Other? ~-§ = 112,306 168,570 2157,133 82,687 199,142 281,829 
Exports__________________ 37,578 23,237 - 60,815 63,060 1,441 64,501 

Total _.- _-~_-___________ 315,987 191,807 507,744 406,287 200,583 606,870 
eee Ee eee 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Includes data used in animal feed; common bricks; catalysts (oil refining); crockery and earthenware; firebrick, block 

and shapes; high-alumina refractories; kiln furniture; mortar and cement; pesticides and related products; roofing 
granules; rubber; unknown uses; and data indicated by symbol W. 

"Incomplete total; remainder included with individual uses. | 

Graphite (Synthetic).—Union Carbide Union Carbide operated plants at Clarks- 
Corp. and Great Lakes Carbon Corp. pro- ville in Montgomery County and near Co- 
duced graphite products at three plants. lumbia in Maury County. Output from both 
Petroleum coke and coal tar pitch provided facilities was principally for the manufac- 
the raw material for the three facilities. ture of electrodes used in electric arc steel-
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making furnaces. In 1984, electric arc fur- Primary crushers located underground 
naces accounted for approximately one- prepared the ore for transport to the Lon- 
third of the raw steel production in the don mill where, after further crushing and 
United States.’ grinding, a sulfide concentrate was recov- 

Great Lakes Carbon operated a plant in ered by flotation. Iron minerals were re- 
Elizabethton in Carter County to produce moved by magnetic separation. Copper and _ 
high modulus graphite fibers. These fibers iron concentrates, recovered from the flota- 
were used in the aerospace, sports equip- tion process, were transported to the compa- 
ment, and automotive industries. ny’s copper smelter and four iron roasters. 

Lime.—Tenn-Luttrell Lime Co. and Bo- Principal products included sulfuric acid. 
water Southern Paper Corp. were the and liquid sulfur dioxide. Byproducts in- 
State’s two lime producers. Tenn-Luttrell, cluded blister copper, zinc concentrates, and 
with a plant at Luttrell near Knoxville, magnetite. The Copper Hill chemical com- 
mined a local limestone as a raw material plex produced a variety of organic and 
while Bowater produced lime as a byprod- inorganic chemicals. In April, company offi- 
uct of paper manufacture. Principal mar- cials announced that the depressed copper 
kets included the paper and steel industries; and sulfur markets could force the compa- 
lime was also sold for water purification ny’s closing. The company employs 1,300 - 
applications. : workers, 500 from Polk County, and sup- | 

Lithium.—Foote Mineral Co. operated a plies about 95% of the county’s tax base. 
plant at New Johnsonville to produce Refractories.—C-E Minerals Inc. oper- 
organo-lithium compounds. The plant, con- ated a fused silica and fused magnesium 
structed in 1962, uses lithium carbonate, oxide plant in Greeneville. Fused silica 
obtained from company operations at Kings sales are for silica nozzles and shrouds in 
Mountain, NC, and Silver Peak, NV, and continuous casting, and the material is also So 

lithium metal to produce a material used in used in the manufacture of coke oven door 
lubricants, pharmaceuticals, and for rubber liners, glass tank block, crucibles, special 
manufacture. shapes, and foam block. Fused magnesium 

_ Phosphate Rock.—The State ranked oxide has applications in basic brick and 
fourth behind Florida, North Carolina, and ramming mixes and as plastics for steel 
Idaho in phosphate rock output. Three com- melting furnaces. — | 
panies, Monsanto Co. and Occidental Chem- Sand and Gravel.—Tennessee’s sand and 

ical Corp. in Columbia and Stauffer Chemi- gravel industry, 49 companies and govern- | 
cal Co. at Mount Pleasant, produced ele- ment agencies operating 63 mines, produced 
mental phosphorus from phosphate rock 6.95 million short tons valued at $26.7 
mined under contract. The phosphate rock, million in 1984. This was an increase of 
occurring in residual clays weathered from about 371,000 tons and about $2.6 million | 
phosphate-rich Ordovician limestones, was over that reported in 1983. | 
recovered by surface methods from sites in Construction.—Construction sand and 
Giles, Hickman, Maury, and Williamson gravel production is surveyed by the US. 

_ Counties. The phosphate rock was convert- Bureau of Mines for even-numbered years 
ed into elemental phosphorus, which was only; therefore, this chapter contains only 
manufactured into a variety of individual estimates for 1983. Data for odd-numbered 
chemicals. years are based on annual company esti- 

Pyrites.—The Ducktown Basin in Polk mates made before yearend. The State’s 
County in southeastern Tennessee has been construction sand and gravel industry con- 
the scene of pyrite production for the past sisted of 43 companies or government agen- 
180 years. In 1984, Tennessee Chemical Co. cies operating 57 mines in a 27-county area. 

operated a mining beneficiation and chemi- Production was in 3 principal areas, which 
cal manufacturing complex at Copper Hill. | accounted for over 80% of the value: 13 of 

Sulfide ore, pyrrhotite (60%), chalco- the 21 counties west of the Tennessee River 
pyrite (30%), sphalerite (4%), magnetite (60%); Hamilton and Marion Counties in 
(2%), and traces of silver and gold were the southeastern part of the State; and in 
produced from surface and underground northeastern Tennessee (Cumberland, Fen- 
mines. tress, Overton, and Putnam Counties).
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ve Table 7.—Tennessee: Construction sand and gravel sold or used in 1984, 
| a by major use category — : 

: 7 | — Uses: howe (thousands) per ton 

| Plaster and gute sends ~~~~7~~~77 7777777777777 7277 7---- “iss ngs SG Concrete products -_____________-_-_____ 209 719 3.44 _ Asphaltic concrete______________ 1,024 5307 = ssiB=LSs—its Road base and coverings _____._____._______________._._____ . 1,548 3,278 2.12 : | Fill__-- eee 24 51 2.12 Other? _-___-_- 2,172 6,096 2.81 
Total or average aan --+------- +--+ +--+ 8804 19,880 3.15 

. ‘Includes roofing granules and other unspecified uses. 
*Data do not add to total shown because of independent rounding. - 

Industrial.—Industrial sand and gravel limestone, dolomite, and chert. 
production in Tennessee increased 167,000 Dimension.—Several companies quarried 

- short tons between 1983 and 1984. In 1984, sandstone from the Cumberland Plateau — 
the industry was in a four-county area in area for material used in a variety of 
the western part of the State and in two construction applications. 
counties in the Cumberland Plateau area of The John J. Craig Co. quarried marble 
eastern Tennessee. The majority of produc- from a quarry near Friendsville. The stone _ 
tion, 81%, was from the Benton, Carroll, was gang-sawed prior to its sale to finishing 
and Henry Counties contiguous area in plants. 

oo northwestern Tennessee. Hardeman was During the year, Armstar began oper- 
the fourth western Tennessee county with ation of a cast stone plant at Lenoir City. industrial sand production. Output from the Marble chips and powdered resin are mixed, 

- industrial sand industry in these four coun- placed in a mold, and subjected to pressure. 
ties was sold, in descending order, for con- After curing at 180° F, the synthetic stone is 

_ tainer, molding, golf course, and traction sawed and polished similar to natural di- 
| sand applications. | | _ mension stone. | | Industrial sand and gravel, produced in Vermiculite (Exfoliated).—W. R. Grace 

) Campbell and Hamilton Counties in the & Co.’s Construction Products Div. exfoli- a Cumberland Plateau area, was marketed ated vermiculite, primarily for the insula- 
for roofing, filtration, and coal washing tion market, at a plant in Nashville. Crude applications. _ vermiculite was shipped from company 

| Container sand had the highest unit val- mines in South Carolina. 
| ue, followed by molding, coal washing, trac- 

tion, roofing, and golf course sands. The METALS 
average unit value for all uses was $10.62 Tennessee’s metal producers viewed 1984 
pershortton. in a different light than did the industrial The increase in production between 1983 minerals sector of the industry. Although 
and 1984 was primarily in the tonnages of the demand for domestic steel remained container sand, 30%; roofing sand and grav- relatively steady, which helped sales by the el, 50%; molding sand, 81%; and for filtra- State’s two steel producers, a worldwide tion applications, 158%. glut of aluminum forced prices below pro- 

Slag, Iron and Steel.—Slag from the duction costs and the two instate aluminum State’s two steel producers was sold for smelters closed potlines by midyear to ad- 
general aggregate purposes. just output and inventories. Domestic cop- Stone.—Stone production is surveyed by per prices remained depressed owing to 
the U.S. Bureau of Mines for odd-numbered foreign imports, which adversely affected 
years only; therefore, this chapter contains production and sales by the State’s only only estimates for 1984. Data for even- copper producer. Low zinc prices and labor 
numbered years are based on annual com- problems had a negative impact on the zinc pany estimates made before yearend. industry. 

Crushed.—In 1983, the last year that Aluminum.—Tennessee’s aluminum in- detailed data were canvassed, Tennessee’s dustry consisted of the Aluminum Co. of stone industry consisted of 115 limestone- America (Alcoa) with a 220,000-short-ton- 
dolomite producers, 1 granite operation, per-year smelter complex at Alcoa in 
and 1 marble operation. Blount County, and Consolidated Alumi- 

During the year, four counties passed a num Corp. with a 146,000-ton-per-year 
$0.15-per-ton severance tax, which included smelter at New Johnsonville in Humphreys
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County. Consolidated also operated an alu- facility, the contract with the union would oe 

minum foil and coated-sheet facility in remain in force. Bo : 

Jackson. | ! In November 1983, Alcoa announced | 

In midyear, a weakness in the worldwide plans to invest $250 million to modernize | 

aluminum market forced both producers to the Alcoa facility. In November 1984, work | 

seek supply-side solutions and, as metal began to upgrade the 1942-vintage North 

prices fell below ingot production costs, both plant into a world-class sheet mill facility. 

companies announced production cutbacks. Upon completion, the Alcoa facility will be | 

In late June, Alcoa announced plans to equipped to roll wide, high-quality sheet for | 

terminate production from one-half of a the container and building markets. 

potline, decreasing output from the Alcoa A continuous feed, multistand, cold- 

complex by 50,000 metric tons. In July, rolling mill is the heart of the expansion. | 

Consolidated shut the third of the New — project. The modernization program will 

Johnsonville smelter’s four potlines, leaving also upgrade an existing mill at the Alcoa | 

only one in operation. A continued deterio- complex, adding the capability to handle 80- 

| ration in the price for primary aluminum inch sheet. The project is scheduled to be 

and high TVA power rates were cited as completed in 3 years. 7 

reasons fortheshutdown.  ——s»® Copper.—Tennessee Chemical produced 

In October, Consolidated closed one-half blister copper from concentrates recovered 

| of the remaining potline, cutting production during the beneficiation of sulfide ore 

to approximately 18,250 short tons per year. mined in the Ducktown area of southern 

A weak aluminum market and power rates Tennessee. The company operates two un- . oo 

were again cited for the curtailment. derground mines and one surface mine, an 

In October, Consolidated and the Alumi- ore beneficiation plant, and a metallurgical | 

num, Brick and Glass Workers Internation- _ chemical complex at Copperhill, Polk Coun- 

al Union signed a contract ending a 3- ty. a 

month strike at the Jackson foil and coated- Concentrates, recovered by flotation dur- | 

| sheet mill. Under the new contract, the ing sulfide mineral beneficiation, are 

union made concessions on wages, job du- shipped by rail to a company smelter for 

ties, and work practices to reduce produc- blister copper production. Copper and cop- 

tion costs; the company agreed to retain the per compounds, blister copper, copper sul- — . 

“successor clause,” which states that should fate, and copper carbonate account for ap- 

the company decide to sell the Jackson proximately 30% of the company’s sales. | 

| Table 8.—Tennessee: Mine production (recoverable) of gold, silver, 
‘copper, and zinc 

oe 
| 1982 1983 1984 

Mines producing: Lode _____________--------------------- 10 9 8 

Ore sold or treated: | , 
Copper-zine _ _______--------------- thousand metric tons_ — 1,604 1,822 | WwW 

Zinc_______________---~-___-~--.~------------do___- 4,446 4,019 WwW 

Total __________--------------..-~--------do_---- 6,050 15,842 6,071 
' Production: 

Quantity: 
Copper ___..-_____----------------—~--— metric tons__ WwW W WwW 

Lead______________ eee do a __ . WwW 

Silver _____________-__----~-----_~—~—~—-— troy ounces__ Ww Ww Ww 

Vann Trac ccc metric tons_ — 121,306 109,958 116,526 

Copper - ~~ = ~~~ 2a 22022 n rr eg “ wo W 
Gilver______________________---------~-~-do____ 4 WwW WwW 

Zine ______________-__--_----~-------~--~-~--do___- $102,882 $100,336 $124,854 

W Withheld to avoid disclosing company proprietary data. 
1Data do not add to total shown because of independent rounding. 

Depressed copper prices and foreign im- necessary to the production of sulfuric acid 

ports of copper were said to be the causeof cheaper than the material can be mined 

severely restricted sales. Although Tennes- and beneficiated at the southeastern Ten- 

see Chemical’s major product is sulfuric nessee complex.* 

acid, the depressed copper market has In July, company employees, along with 

forced company officials to seriously consid- those of 11 other major U.S. copper compa- 

er the termination of mining operations. nies, filed a protest with the International 

The company could purchase raw materials Trade Commission (ITC), claiming that im-
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| ported copper had created a depressed mar- that either a quota or tariff be placed on sy. 
_ ket for U.S. copper production. Although imported copper, no action wastaken. —— 

. the ITC voted five to zero in favor of the Ferroalloys.—Tennessee ranked third in 
U.S. copper companies and recommended _ the Nation in ferroalloy shipments. 

a Table 9.—Tennessee: Ferroalloy producers, 1984 , . 

_ Company Plant location ae . Alloy — | 

International Minerals & Chemical Corp_._. Kimball_______________ . Ferrosilicon and specialty silicon 
Monsanto Co ---_____---_-_----_  Columbia_________._____Ferrophosphorus. Occidental Petroleum Corp ________._ ~~--do__-_ = _ Do. Stauffer Chemical Co_..._._._._......_ . Mount Pleasant__________ Do. oo 

. | The Chromium Mining & Smelting Corp., ly designed to produce manganese metal. | 
unsuccessful in locating a buyer for its One cell room would be maintained so that 
Woodstock plant, permanently closed the manganese metal production could resume 
facility in September. The plant was if market conditions so warrant. The man- 
equipped with four high-carbon ferrochro- ganese dioxide facility is scheduled for com- 
mium furnaces and one low-carbon ferro- pletion in late 1985. | oo 

a chromium furnace. Total plant capacity was Tennessee Eastman in Kingsport, a divi- 
approximately 98,000 short tons per year. sion of Eastman Kodak Co., announced that 
Germanium.—Jersey Miniére Zinc Co. in 1986 it will discontinue a ‘process re- 

produced germanium as a byproduct from - quiring manganese ore. The process, which 
zinc ore mined at the company’s Elmwood produces a photographic developer, also 
and Gordonsville operations. Germanium produces manganese sulfate asa byproduct, 
residues, recovered at the Clarksville andthe process change will reduce domestic 
smelter, were shipped to the Belgium firm, manganese sulfate supply. Manganese sul- 
Métallurgie Hoboken-Overpelt SA, for re- fate is an intermediate material in the 

_ covery of germanium. : production of other manganese chemicals 
In 1984, a germanium oversupply caused and manganese dioxide. It is also used in 

by production from new operations and a fertilizer and animal feed. _ : 
/ slight decrease in demand in the electronics Platinum.—National Refining Corp. op- 

| industry affected sales. | erated a modern precious metals scrap re- 
Iron and Steel.—The Tennessee iron and finery in Gallatin. The company’s platinum- 

steel industry is composed of two companies group metals division specialized in pre- 
with a rated annual capacity of 460,000 cious metals recovery services for the chem- 
short tons. ical, petrochemical, petroleum, and phar- 

Knoxville Iron Co., a subsidiary of Gold- maceutical industries. In 1984, the group > 
fields American Industries Inc., announced was working with industries using plati- 
plans for a $15 million expansion, which num, palladium, and rhodium metals on 
will include the addition of a 50-ton electric carbon and alumina supports. The compa- 
furnace and a continuous caster. One 35-ton ny’s total precious metals recovery and 
furnace will be eliminated. Completion is recycling system served a variety of indus- © 
scheduled for 1986. tries including medical, photographic, elec- 
Lead.—General Smelting & Refinery Co., trical, and X-ray film manufacturers. 

College Grove, a secondary lead smelter, Rare Earths and Thorium.—W. R. Grace 
refined plates from scrap automobile batter- operated a rare-earth and thorium plant, 
ies. In May, General Smelting was request- Davison Specialty Chemicals Co., in Chat- 
ed to supply the State plans for monitoring tanooga. Monazite is imported from Austra- 
ground water around two acid-holding lia and Malaysia through the port of 
ponds or close the impoundments. In June, Charleston, SC, then by rail to Chattanooga. 
the facility was partially destroyed by fire The monazite is ground and reacted with ~ 
and aseries of explosions. hot caustic soda to yield a mixture of rare 
Manganese.—In midyear, Foote an- earths and thorium hydroxide. Hydrochlo- 

nounced plans to construct a $17.4 million, ric acid is then reacted with the thorium 10,200-short-ton-per-year electrolytic man- hydroxide to yield a rare-earth solution. 
ganese dioxide plant to replace the existing Several other chemicals are used to produce manganese metal plant at New Johnson- rare-earth products from the chloride solu- ville, which was closed in June 1983. tion. Cerium and rare-earth oxides are cal- The new manganese dioxide facility is cined in a rotary kiln. The principal product scheduled for one of two cell rooms original- is a rare-earth chloride used in the manu-
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facture of fluid cracking catalysts. accounted for approximately 46% of the | : 

Other products from the facility and their U.S. recoverable zinc production. , . a 

uses are as follows: : In February, the U.S. Bureau of the Mint 
awarded The New Jersey Zinc Co. Inc., the . 

sales agent for Jersey Miniére, a contract | 

_____ Product Ces for $2,840,700 for 5.5 million pounds of zinc. 
| Rare-arth fluorides and Carbon arc industry and ve meta y mw be. shipped mt tne Ball Corp. 

Row 8. a chloride. metallurical a loys. in Greenville for penny bl abrication.® : 

Cerium on eons a Sonat glass dustries, In May, Gulf + Western Industries Inc. © 

Cerium oxides — -— ~~ - ~~ Glass and. Plastic lens po- gold its 60% interest in Jersey Miniére to 

a eee )S CS Union Zine Inc., a subsidiary of Union , 

| | | Miniére SA of Belgium.'’® The transaction 

Zinc.—Tennessee has led the Nation in made Jersey Miniére the first domestic zinc 

zinc production for several decades and this producer wholly owned by a foreign firm. 

was true again in 1984. The State’s zinc Union Miniére owned 40% of the company 

industry consisted of four companies oper- before the sale. In addition to the mines | 

ating eight underground zinc mines in the mentioned in table 11, Jersey Miniére also 

eastern and central part of the State and owned a 90,000-ton-per-year electrolytic | 

one company recovering zinc concentrate as zinc refinery in Clarksville. | 

a byproduct of sulfide ore beneficiation, and ; - | 

| Table 10.—Tennessee: Tenor of zinc ore milled and concentrates produced 

: | : | 1983 1984 | 

Total material __._____-_--_-_--------_------~-- metric tons__ 5,841,702 6,071,125 

Metal content of ore:! Zinc__.__________-------------~----percent._ 1.88 2.02... Oo 

Concentrates produced and average content: oe 

Zinc concentrate_________----_----~----------—-—~—-— metric tons__ 177,747 193,970 

Average zinc content oe ~~ — percent. _ oO 63.74 63.27 

1Figures represent metal content of crude ore only as contained in the concentrate. SO 

Table 11.—Tennessee: Zinc industry, 1984 | 
a | 

Company Mine © Mill 

ASARCO Incorporated__.___.-_-.  Coy__------------------ Mascot. 
Do ________~-------~----- Immel _____ _~-__-------- Do. 

Do __________2 ~~ --u-----~ NewMarket _____~-------- New Market. sO 

Do _______-----~--------- Young __-__---~---~------ Mascot. . 

Inspiration Resources Corp — — — — — --- Beaver Creek __ _____---~---- Jefferson City. . 

Jersey Miniére Zinc Co_ __ —-~-—---- Elmwood and Gordonsville_ — ~~ — — Elmwood. : 

United States Steel Corp_ —_—------ Jefferson City _____-------- Jefferson City. - 

Following the sale, Union Zinc and Afri- capacity in response to “weakening market 

met Indussa Inc. reached an agreement conditions.” Concurrent with the cutback, 

whereby Afrimet became the sole sales the company reduced the price for High 

agent for Union Zinc." ‘Grade zinc by 3 cents to 50 cents per pound. 

Reportedly, Union Miniére plans to ex- Special High Grade was reduced to 50.5 

tend its mining operations to develop the cents per pound, and Prime Western and 

Stonewall ore body at Stonewall adjacent continuous galvanizing grades were reduced 

to the Elmwood and Gordonsville ore bod- to 50.75 cents per pound.’ 

ies. The development of Stonewall would In August, members of the United Steel- 

increase the feed of high-grade, low-iron workers of America struck when their 3- 

zinc to the Clarksville refinery. The addi- year contract expired, closing the Elmwood 

tion of the Stonewall reserves would reduce and Gordonsville Mines. The refinery re- 

the need to purchase outside zinc concen- mained in operation; the mines supply 50% 

trates.'? of the concentrate and the remainder was 

In June, Jersey Miniére reduced zinc purchased."* After 11 weeks, a new contract 

output at the Clarksville facility to 75% of was approved.’
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CO ———— a *American Metal Market. Mint Awards Five Zinc Pacts. : | ae Mineral Officer, Bureau of Mines, Tuscaloosa, rep, 28, 1984. oe 
- oe . 10______ Gulfwestern Sells Stake in Jersey Miniére. : rei Tennessee Division of Geology, Knoxville, May 10, 1984. aa ym 
- — . . _. 14. Afrimet Ups Share of U.S. Zinc Market. Ma 2 *Federal Reserve Bank of Atlanta. Economic Review. 15, 1984. PS | y Feb. 1985, p. 37. a . 12Metals Week. Union Miniére Buys G + W’s Stake in “Knoxville News Sentinel. Rolling on the River. Mar. 21, Jersey Miniére. May 19, 1984. a 

_ 1984. a _ ; ; **American Metal Market. Jersey Miniére Reducing *Jackeon Journal. Oil Boom Begins With Local Strike. Zinc Production at Tennessee Smelter to 75% of Capacity. - Aug. 15, 1984. - June 29,1984. ae . ._  SMemphis Daily. A Fresh Start. July 20, 1984. 14—__. Jersey Miniére Refining Not Halted by Strike. _. - 7American Metal Market. Electric Arc Furnaces Seen Aug. 6, 1984. ee | Accounting for 40% of Output. May 2, 1984. . _™Chattanooga News-Free Press. Zinc Workers End . 8Knoxville Journal. Tennessee Chemical May Close Walkout, OK Contract. Oct. 17 , 1984. Within Year. Apr. 14,1984... . 

7 . Table 12.—Principal producers 

' Commodity and company Address Type of activity County 

Aluminum smelters: - - . 
Aluminum Co. of America ____ . Box 158 "Plant _________ ._ Blount. nO . Alcoa, TN 37701 

oO Consolidated Aluminum Corp __ 1102 Richmond St. ~--~-do__-~_____ Humphreys. . : Jackson, TN 38301 . 
- Barite: 

A.J.Smith Co. Route 3 . Open pit mine ____ Loudon. 
Sweetwater, TN 37874 oo 

Cement: . Moore McCormack Cement Inc., Box 23965. _ Plant _______-__ ~ Knox. a subsidiary of Moore - _ Tampa, FL 33622 . . McCormack Resources Inc. 
Signal Mountain Cement Co _ __ 1300 American National ~—--do.. ~~ __ Hamilton. : oe, Bank Bldg. 

; Ck - Chattanooga, TN 37402 

' Cyprus Industrial Minerals Co_ _ Box 111 Pits and plants__ _ _ Carroll and 
, Gleason, TN 38229 Weakley. General Shale Products Corp_ __ Box 3547 CRS ~~--do________ Anderson, : Johnson City, TN 37601 Hamilton, . 

; ; Knox, 
Sullivan, . Washington. Kentucky-Tennessee Clay Co_ _ _ Box 449 —~~—-do________ Carroll, Gibson, 

Mayfield, KY 42066 Henry, Weakle H.C. Spinks Clay Co. Inc _____ Box 820 ~~ --do________ Carroll, Henry, Co Paris, TN 38229 Weakley. pper: 
; Tennessee Chemical Co.!___ | Copperhill, TN 37317 __ Underground mines, Polk. 

surface mine, 
plant. Graphite (synthetic): - 

reat Lakes Carbon Corp ___ __ Box 1301 Plant _________ Carter. 
Elizabethton, TN 37643 

. Union Carbide Corp ________ Box 513 -~_~-do_____=__ Maury. 
. Columbia, TN 38401 

Lime: 
_ Bowater Southern Paper Corp _ _ Calhoun, TN 37309_ _ _ _ ~~--do________ McMinn. Tenn-Luttrell Lime Co_______ Box 69 —~---do________ Union. 

Luttrell, TN 37779 
Perlite (expanded): 

_ Chemrock Corp___________ Osage St. ~-_-do________ Davidson. 
Nashville, TN 37208 

Phosphate rock: 
. Monsanto Co.7_______ Columbia, TN 38401 __ _ ~___do________ Do. 

Occidental Chemical Corp.?___ _ Box 591 ~___do________ Do. 
Columbia, TN 38401 

Stauffer Chemical Co.2 _____ _ Box 89 ~~ --do________ Do. 
. Mount Pleasant, TN 

38474 
Sand and gravel (1982): 

Dixie Sand & Gravel Co______ 515 River St. Pits _.-________ Hamilton. 
Chattanooga, TN 37402 

Memphis Stone & Gravel Co ___ Box 1683 _.~_-do________ Benton, Dyer, 
Memphis, TN 38101 | Shelby. Rogers Group Inc.?_________ Box 25250 ~-~~-do________ Tipton. 
Nashville, TN 37202 

Standard Construction Co. Inc _ _ Box 38289 Pit _.-_________ Shelby. 
Germantown, TN 38138 

See footnotes at end of table.
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Table 12.—Principal producers —Continued - 
er 

Commodity and company Address Type of activity County 

Stone: 
Limestone: . 

American Limestone Co — — — Box 2389 Quarries _______ Jefferson, Knox, 
Knoxville, TN 37901 Sullivan. 

Koppers Co. Inc. (Stoneman Box 231 _~__-do________ Bedford, 
Inc.) Easton, PA 18042 Hamilton, 

Rutherford, 
Warren. 

Vulcan Materials Co _____ Box 7 — LL doe Do. 
Knoxville, TN 37901 

Marble: 
John J. Craig Co_______-— Box 9300 Quarry ________ Blount. . 

Knoxville, TN 37920 . 
Imperial Black Marble Corp_ 8013 Chesterfield Dr. ___-do_______- Grainger. 

Knoxville, TN 37919 . 
Sandstone: 

Ross L. Brown Cut Stone Box 398 ~_.do.___-_-~- Cumberland. 
Co. Inc. Crab Orchard, TN 37723 

Crab Orchard Stone Co. Inc _ Drawer J _._._-do______~- Do. 
Crossville, TN 38555 

Crossville Limestone Co. Inc Box 485 - 1 doi Do. 
Crossville, TN 38555 = 

Mountain Stone Co ____~~- Box 246 - 22 dop Fentress. oo 
, Jamestown, TN 38556 _ 

Vermiculite (exfoliated): 
W.R. Grace & Co________-- 4061 Powell Ave. Plant _________ _ Davidson. . . 

oe Nashville, TN 37204 . - . 
Zinc: . 

ASARCO Incorporated?_.____. Mascot, TN 37806 _ ——_ Underground mines Jefferson 
. and plant. i and Knox. Lo 

Inspiration Resources Corp — — — — Box 32 | Underground mine Jefferson. . 
Jefferson City, TN37760 ~ __and plant. . 

Jersey Miniére Zinc Co __— ~~~ Elmwood, 38560 _ __ Underground mines, Smith. 
. -_ - plant,smelter. — 

United States Steel Corp.? ____ Jefferson City, TN 37760 © Underground mine _ Jefferson. . . 
LT 

1Also silver and zinc. . “ _ 
Also ferroalloys. ; - 
SAlso stone. | . a |





The Mineral Indust f 

This chapter has been prepared under a Memorandum of Understanding between the 

Bureau of Mines, U.S. Department of the Interior, and the Bureau of Economic Geology, 

The University of Texas at Austin, for collecting information on all nonfuel minerals. 

| By Jane P. Oh}: and Mary W. McBride? 

Total value of nonfuel minerals produced _ sulfate. Oo 
in Texas in 1984 was $1.71 billion, a 18.7% In 1984, 21 nonfuel minerals were mined 

increase over that of 1983. The State ranked in the State, 1 metal and 20 nonmetals. 
second in the Nation. Texas retained its Portland and masonry cement provided 

position as the leading producer of native 34% of the total value and, with stone and | 

asphalt, portland cement, gypsum, magne-_ sand and gravel, added to well over 65% of 

sium chloride, crushed stone, Frasch sulfur, the total. 

and talc, and ranked second nationwide in Per capita value of nonfuel mineral pro- 

production of clays, helium, salt, construc- duction was $107, compared with $98 na- 

tion sand and gravel, and natural sodium tionally. | | 

Table 1.—Nonfuel mineral production in Texas! | 7 

a 
} 1983 1984 

Mineral | CS alue =O SS”*é«wVaadiie = | 
Quantity (thousands) Quantity (thousands) 

Cement: . 
Masonry __________.—__-_~-~- thousand short tons_ _ 276 $19,704 291 $24,409 . 
Portland _______________-_______-~---do___=+ 9,760 534,298 10,423 557,421 

Clays ____________~________----~+---do___- 3,955 22,575 3,594 23,051 
Gem stones__________________________ +--+ NA 225 NA 175 
Gypsum ~~~ ~~ _________-_ thousand short tons_ _ 2,049 16,357 2,166 19,431 
Helium (Grade-A)___________. —~— _-_mnillion cubic feet_ _ 524 18,340 WwW WwW 
Lime__________-_-__-------~-~- thousand short tons_ — 1,067 60,193. 1,157 61,214 
Salt _______________________-___------do-___ 8,028 65,670 8,184 69,672 
Sand and gravel: 

Construction_________.__.--_-_-----~--do___~_ ©58,500 €208,000 62,389 199,461 
5 Industrial _-_______________________-do.__- 1,788 29,637 2,028 29,282 
tone: 
Crushed_______________----------+--do___~- 76,328 239,187 €89,200 300,000 
Dimension ____________---~----_---~--do___~ 50 11,071 €47 ©11,236 

Sulfur (Frasch) _________..—_ — thousand metric tons__— 2,468 WwW 2,994 WwW 
Talc and pyrophyilite ____...._—~. thousand short tons_ — 250 3,933 283 5,703 
Combined value of asphalt (native, 1984), fluorspar, helium 

(crude), iron ore, magnesium chloride, magnesium compounds, , 
mica (scrap, 1984), sodium sulfate, and values indicated by 
symbol W _______---_----~--_-----~---------- XX 279,291 XX 414,352 

Total. _______-_____-----_--_--------- XX 1,508,481 XX 1,715,407 
ee he Le 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

| 563
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Table 2.—Value of nonfuel mineral production in Texas, by county! 
ee oe (Thousands) : on 

in 19 | County 1982 1983 Minerals produced in 1983 

Andrews_____~ ~~ 2 Se . W_ - Stone(crushed).. 
Atascoga______________ . : Ww .. W — Sand (industrial). — . os 
Bandera___§_§__~§________ (?) - WwW Stone (crushed). 

. Bastrop ____________~- WwW  W_ Clays. | 
Bee. = _— - WwW Do. . oo 

| Bel Ww. $6,001 Stone (crushed). . - 
Bexar ______=__ = ws WwW Cement, stone (crushed), lime, clays. 

2 Borden_____ ~~~ ~_~_____ Ww ) 
. Bosque__ = == w- sf Lime, stone (crushed). ~ . 

. Bowie _-~_§____________ $445 (3) . - 
Brazoria__—~_§_§_§._______ 128,544 W = Magnesium chloride, salt, magnesium 

. . compounds. © =~ | 
Brazos _________..____ ‘ a () . a | : . Brewster _____________ . Ww WwW Fluorspar. Ty, . oe 
Brown ~_-___~__________ A | W ~~ Stone(crushed). > 

. - Burleson ~__~________ (7) WwW Do. 
Burmet_______________ WwW. ’ 30,207 ~~ Stone (crushed), stone (dimension), lime. ~ a - Calhoun ~~ Ww W Lime. 
Callahan _____________ -—-_. WwW Stone (crushed), stone (dimension, lime. 
Cass -___§___ Ww W eIronore. 
Chambers_____________> Ww Ww Salt. _ 

. Cherokee ____________- WwW W sironore, clays. 
Coke __ _~§ Ww (3) 
Coleman_______~_______ we Ww Clays. 
Collin ~~~ ~~ 7) Ww Stone (crushed). 
Collingsworth __________ . _— WwW Do. 
Colorado______________ 42,725 W. Sand (industrial). : 
Comal ___-_-§_§_____ Ww. 69,544 Cement, stone (crushed), lime. 
Comanche______~__~____ (?) W Clays. a 8 . 

. Concho ________-=____ _ 1,185 — Do. a 
Cooke ~-______~__=___ WwW W _ Stone (crushed). . 

, Coryell. -§ 5 5 350 W Do. 
Crockett.._____-.___._ 7). - _— : 
Crosby ________~____-_ Ww @) | 
Culberson_____________ . WwW. WwW Sulfur, talc, stone (crushed). 
Dallas _-___~__________ WwW W Cement, stone (crushed), clays. 
DeafSmith ____________ WwW WwW Lime, stone (crushed). . 
Denton ______________ W. WwW Clays. 
Donley____$_~__________ _- 69 Do. 
Duval ___________ Ww W Salt, stone (crushed). 

; . EBastland._~__~____._____ Ww 1,553 Clays, stone (crushed). 
Ector. 43,765 | WwW Cement, stone, (crushed), salt. - Edwards. _____________ _- .. W _ ‘Stone (crushed). - 
Ellis. WwW “WwW Cement, stone (crushed), clays. 
El Paso _-__~§_§_~___ : WwW . Ww Cement, stone (crushed),.stone (dimension). Fannin __~__~________ WwW ~ 3 
Fayette _-_____________ Ww 1,950 Clays. 
Fisher _______________ WwW Ww Do. 
Floyd. ___-_-_~__________ —_ W Do. 
Fort Bend___§_§_________ 25,820 WwW Salt, stone (crushed) clays. 
Freestone _____§_§________ WwW WwW Stone (crushed). 
Gaines. WwW W _ Sodium sulfate, stone (crushed). 
Galveston. ____________ WwW oo 
Gillespie. .»2_= 9 . WwW 1,722 Gypsum, stone (dimension), stone (crushed). . Gonzales _______2_____ Ww W Clays. . Grayson. _____________ (7). - 2,278 Stone (crushed). 
Gregg _-_____________ (166 (3) 
Guadalupe ____________ Ww WwW Clays. 
Hale________________ _— W Do. 
Hall __-______________ Ww (3) 
Hansford _____________ WwW W Stone (crushed). 
Hardeman ____________ WwW Ww Gypsum. 
Hardin.__~_§___________ WwW "392 Sand (industrial). 
Harris__-_§_~9___________ 102,899 59,504 Cement, salt, sand (industrial), clays. Harrison _____________ WwW WwW Clays. 
Hays________________ Ww W Cement, stone (crushed). 
Henderson ____________ W WwW Clays. 
Hidalgo _~_-____________ W 1,088 Stone (crushed). 
Hill, = Ww WwW Lime, stone (crushed). 
Hood ________________ (?) W Stone (crusheda). 
Howard ~_-____________ WwW (3) 
Hudspeth _________..___ Ww 3,997 Talc, stone (crushed), gypsum. 
Hutchinson______§_§_____ 2,492 (3) 
Jack __-___ (?) Ww Stone (crushed). 
Jasper_______________ (?) W Do. 
Jefferson _____________ WwW WwW Salt. 
Jim Wells_____________ (?) 376 Stone (crushed). 
Johnson________§_____ WwW WwW Lime, sand (industrial), stone (crushed). Jones.___ = Ww 125 Stone (dimension). 
Kaufman _____________ (?) 2,886 Stone (crushed). 
Kerr___~_§___ Ww (3) Do. 

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in Texas, by county: —Continued 
(Thousands) 

. Minerals produced in 1983 
: County 1982 1983 in order of value - 

Kimble _____-~___---~-- WwW W Gypsum. , 
Lamb _______~-____-~~_ (?) WwW Stone (crushed). 

Lampasas ____________~_ * $82 WwW Do. “ 
Liberty _________-_~__ WwW WwW Sulfur, sand (industrial). 
Limestone_______=-__ ~~ W $18,709 Stone (crushed), sand (industrial), clays. 
Lipscomb _________~=- (7) — . a 
Live Oak _____~_=_ ~~ ~~ Ww W _ Sand (industrial), stone (crushed). 
Llano _____~_~_ =~. (?) WwW Stone (dimension). . 
Lubbock ________-_--2- a, (7) _- Stone (crushed). oo . 
McCulloch ______-2--__ Ww 18,702 Sand (industrial). . : 
McLennan ____________ . WwW Ww Cement, stone (crushed), clays. 
McMullen__________-_~- (?) Ww Stone (crushed). .- 
Marion _______~___~__- Ww _- . 

_ Martin -_________-__- a WwW. Do. 
Mason ______~_-+--~_~- (?) _- . oo, 
Matagorda ___________~- — WwW W Salt. 
Medina __________--__ WwW -. 68- Clays. . Jo 
Midland_________--__~_ (?) 1,267 Stone (crushed). 
Montague____~__~_____- ~ _— WwW Do. 
Montgomery ___—~—__—_—- 4,326 (3) 
Moore _____-_~ ~~ -~=_--_~ - 12,308 _- . 
Morris ________~--~--~~- Ww W __ Stone (crushed), iron ore. 
Motley_____-__-~----~- 162 Ww Stone (crushed). 
Nacogdoches __—_____~_-— Ww WwW Clays. . 
Navarro. _____~§__~__~____ 2,060 1,900 Do. 
Newton ____________~~_ Ww Ww Sand (industrial). 
Nolan ____~__-__-~--_-- 44,372 WwW Cement, gypsum, stone (crushed), clays. 
Nueces_____—_______~-— W W ‘Cement. 
Oldham _______-___-_- 2,011 (3) . - 
Orange _____._~____~~— oe WW oe Ww Cement. 
Palo Pinto.________.__- oe Ww W Clays. . - 
Parker. _________---~- W Ww Do. 
Pecos____—~-__—-_-_---_ : WwW WwW Sulfur. 
Polk _._-___~____=-_-_ Pe _- 
Potter ___£_____-__---~- “ WwW W Cement, stone (crushed), clays. 
Randall ________-_--_-~- . (?) 354 Stone (crushed). 
Reeves________-------_ WwW ) a 
Runnels ___________-~~- - WwW (3) . 
Rusk ~~~ —~-______-__ WwW Ww Clays. 
San Patricio _...____-__ . Ww W Stone (crushed). 
San Saba ____~_________ _— WwW Do. 
Smith _______________ WwW ) 

Somervell __ ~~. ~____ WwW (3) . 
Stonewall] _____________ Ww . WwW Gypsum. 
Tarrant _____._____-__ WwW W Cement, stone (crushed). 
Taylor ________-.__-=- 842 = WwW Stone (crushed). 
Terry _-_---___------~. > WwW W Sodium sulfate. 
Tom Green _________—__ (?) W _ Stone (crushed). 
Travis __.-________--~- WwW WwW Lime, stone (crushed). 
Uvalde. _____--_---~_- 545 W Stone (crushed). | 
Val Verde. _________-_-- WwW WwW Do. | . 
Van Zandt ___________- W Ww Salt, clays. 
Victoria ___..________- 17,778 (3) 
Walker _.-____________ WwW 1,913 Stone (crushed), clays. 
Ward________________ WwW (3) 
Washington. ___________ (?) _- . 
Webb_______________- WwW WwW Stone (crushed). 
Wharton __________-_~_ Ww WwW Sulfur. 
Williamson ___~______—_ _ (?) WwW Stone (crushed), stone (dimension). 
Winkler ___________-_~_ WwW W Salt. 
Wise ~~ 153 WwW Stone (crushed), clays. 
Wood______-______- ~~ WwW WwW Clays. 
Yoakum ______~__--__ Ww _- 
Young ________~---_-__ 200 WwW Stone (crushed). 
Undistributed*__________ 902,529 1,079,698 
Sand and gravel (construction) XX ©208,000 
Stone: 
Crushed ________--_- ©205,000 XX 
Dimension _______—_~ ¥ €7 702 XX 

Total5 ~- eee eee T1 547,278 1,508,481 

°Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”’ 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported fur counties not listed. 
“Crushed and dimension stone was produced; data not available by county. Total State values are shown separately 

under “Stone.” 
SConstruction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
“Includes gem stones that cannot be assigned to specified counties and values indicated by symbol W. 
5Data may not add to totals shown because of independent rounding.
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, Table 3.—Indicators of Texas business activity © a 

. a, 1982" 1983 1984P 

_ Employment and labor force, annual average: ; eo 
Population ~ee- eee ee -  ~ thousands: _ 15,3829 15,779 15,989 
Total civilian labor force ___________-_----.------_--~--__-do.__. | 1,878 1,637 7,853 
Unemployment ____________-_--~--~-------------~-~-~-do-___ 507 610 = 466 

Employment (nonagricultural): ; 
Mining total! _.____.._____.____._____.--------____do.___ | 303.2. 262.9 269.9 

Metal mining?_______-___-__---._--_--------~--do____ . 18 9 NA 
Nonmetallic minerals except fuels? _________.___________do-___ =. ‘7.9. 7.8 NA 
Coal mining?_ ___________________________-~___-_do.___ | |. 10 1.0 NA 

; Oil and gas extraction _________-_-___--_------+---~-do___. | 2929 253.2 260.3 
Manufacturing total. _-_-_._____.__..-________-__-~~_~_do____ 1,045.2 963.7 996.8 

. Primary metal industries ________~.-.___--_-_----~-~-do___+ 42.9 33.8 36.1 
Stone, clay, and glass products ~ — —- ~ - -—---------------do---— 44.4 458 488 
Chemicals and allied products ________________-_------do-___ | 819 775 16.7 
Petroleum and coal products _______________--_-~----~-do____ -42.8 43.8 =. 419 

Construction _____- —~§ -__ _-______- doe 431.1 424.0 430.4 
_ _. Transportation and public utilities _._..-_._...._._.____-__-~-do___~_ 385.8 366.2 371.1 

, Wholesale and retail trade... _2 2222222222 down 1,554.1 1,554.0. 1,614.0 
Finance, insurance, real estate ______.~_____._______~-__-_do____ 369.6 394.1 414.9 
Services ______________-_-~~__ eee doe_—si«i,150.5—s,186.3 1,257.5 

_ Government and government enterprises __________---_--_---do____ 1,023.6 1,042.0 1,082.0 

‘ Total® _._-_ 5 do 6,263.4 6,193.6 6,436.6 - 
Personal income: . . : 

Total... __--_-__________ ~~ millions__ $174,233 $182,880 $201,013 
Percapita______________ 2 ~~ ~~~ ee $11,366 $11,590 | $12,572 

Hours and earnings: . . 
Total average weekly hours, production workers —~______________-___--- 40.0 40.9 .. 41.7 

Mining _______-_______-_-___----~_~~__-~-+-_- ~~ 44.8 45.9 46.5 
Total average hourly earnings, production workers________.__..-_--.--- $8.60 $8.88 $9.04 

Mining ___§____~____~____ $10.13 $10.26 $10.27 
Earnings by industry: ad 

Farm income _____§__~_~_ ~~ LL millions._ =—- $1,521 $1,955 $2,151 
Nonfarm ____________~_ LLL do____ =: $180,284 $135,728 $149,144 

Mining total. _________________-~________________-~-do___~ $10,724 $9,315 $10,078 
Metal mining ______________~________~_______-~-_do____ $28 $23 $14 
Nonmetallic minerals except fuels. ________________.1_.-_do____ $182 $187 $184 
Coal mining ________________________________~_do____ $40 $41 $57 
Oil and gas extraction _____9_~§_____________i______=_do____ $10,474 $9,063 $9,823 

Manufacturing total______________________________.~_do____ $25,300 $24,588 $26,708 
Primary metal industries ______§__________________~_do____ $1,242 $1,011 $1,116 
Stone, clay, and glass products ____ __________-_________do____ $975 $1,054 $1,184 | 
Chemicals and allied products __ ___________________._do____: $2,810 $2,839 $2,931 
Petroleum and coal products _____________.~..._______do____ $2,079 $2,129 $2,182 

Construction __________________~___~~_~____~___~.do.___ $10,167 $10,541 $11,349 
Transportation and public utilities _..§-§_-§__________________do____ $10,627 $10,967 $11,696 
Wholesale and retail trade __________________-___-_____do____ $24,209 $25,171 $27,593 
Finance, insurance, real estate _______________--__-_--_do____ $7,442 $9,020 $10,458 
Services ______-__=_-~_~~~__- ee __do____ = $21,974. $24,461 $27,696 
Government and government enterprises ________-____-._~_-do____ $19,818 $21,110 $22,972 

Construction activity: 
Number of private and public residential units authorized _~_-______~________ 201,318 276,684 191,136 
Value of nonresidential construction. _._ _________.__._.._____~_ millions__ $6,878.0 $6,325.4 $7,111.8 
Value of State road contract awards _________________________do____ $895.4 $867.1 $974.0 - 
Shipments of portland and masonry cement to and within the State 

thousand short tons__ 9,428 10,359 11,355 
Nonfuel mineral production value: 

Total crude mineral value ____________________._____-_~_millions.__ $1,547.38 $1,508.5 = $1,715.4 
Value per capita_______________~~__ Le $101 $96 $107 

PPreliminary. "Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
7Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
5Data may not add to totals shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
USS. Bureau of Mines.
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Trends and Developments.—The trend rise for other mined and quarried products _ 
toward more foreign investment in the U.S. also used for housing, transportation, medi- — 
cement industry continued. In Texas, six cal care, and other correlative growth areas. . 
plants, or one-third of the cement plants in Employment.—Mining employment, in- 
the State, one grinding and distribution cluding the oil and gas industry, rose from 
center, and one terminal were owned by 290,100 in 1983 to 294,300 in 1984 and was 
foreign investors. : - expected to rise to 302,400 in 1985, accord- 

Firms dealing in international mineral ing to the Texas Comptroller of Public 
trading improved or built new dock and Accounts.® a | 
storage facilities at Texas ports. Environment.—On January 30, 1984, the 

International Minerals & Chemical Corp. U.S. Department of Labor’s Occupational | 
built a dry bulk marine terminal at Texas Safety and Health Administration (OSHA), _ 
City for petroleum coke, potash, soda ash, the United Steelworkers of America, and . 
and other domestically produced materials, ASARCO Incorporated agreed on feasible _ 
although the operation also was to handle engineering controls to reduce worker expo- as 
imported materials from overseas. The mul- sure to lead at four of the company’s plants, __ 
timillion dollar facility, constructed on a 93-- including the smelter at El Paso. OSHA | 
acre leased site on the Texas City Industrial officials were discussing similar agreements 
Canal, became operational October 1, 1984. with AMAX Inc. and St. Joe Lead Co., the , 

The location is served by the Missouri- Nation’s other leading lead companies. The 
Pacific; the Missouri-Kansas-Texas; the agreements called for improving ventila- 
Atcheson, Topeka, and Santa Fe; the Bur- tion, enclosing some processes or work- 

lington Northern; and the Southern Pacific places, increasing cleanup methods, provid- 
Railroads. ing filtered-air clean rooms, and conducting : 

The Port of Houston, the second largest research to develop or locate additional . 
barite entry port, installed a new $4.1 mil- controls to further reduce lead exposure.‘ 
lion shiploading system, including a travel- In early 1984, the Environmental Protec- | 
ing shiploader, a dust suppression system, tion Agency issued a final rule limiting | 
and a new conveyor belt scheme, to increase particulate emissions from new plants start- 
efficiency and improve turnaround time for ed after August 24, 1982. The final rule. 

- ghips calling at the port. limits the concentration of particulates in — 
The Houston potash dock was closed for stack emissions to 0.05 gram per cubic 

_ improvements on October 15 and reopened meter, based on the use of the best demon- 
November 10. Port Arthur and Beaumont strated technology, in this case, high-energy 
were the alternative ports. __ wet scrubbers. Plants affected are those 
Newpark Resources Co. announced its that process metallic ores into concentrates 

intention to develop a new supply base at containing one or more of the following: 
Harbor Island near Corpus Christi to fur- aluminum, copper, gold, iron, lead, molyb- 
nish fluids (including barite drilling muds) denum, silver, titanium, tungsten, uranium, 
to the offshore petroleum exploration indus- zinc, and zirconium.® All were processed in 
try in the Gulf of Mexico. : Texas.. 

Dun and Bradstreet Corp. estimated pop- The Railroad Commission of Texas, Sur- 
ulation changes between 1980 and 1984 for face Mining and Reclamation Division, 

each of the Nation’s 3,123 counties that had issued a Notice of Violation on June 6, 1984, 

populations of 100,000 or more. Fort Bend relating to Aluminum Co. of America’s 
County, TX, topped the list as the Nation’s (Alcoa) permit to operate the Sandow lig- : 
fastest growing county, up 45.76% in popu- nite surface mine. Sandow provided low- 
lation. Also among the top 25 fastest grow- grade coal for the power station servicing 
ing counties were seven other Texas coun- the company’s Rockdale plant. The notice 
ties: Montgomery, 2d; Denton, 4th; Collin, directed that an amendment to the permit 
5th; Ector, 11th; Travis, 15th; Harris, 17th; application be filed, specifying a method of 
and Hidalgo, 18th, each up from 19.61% to reclamation to reduce the high-acid condi- 
as much as 45.47%. - tion at the surface of certain reclaimed 

Population shifts and patterns can be mining lands. Conditions that warranted 
expected to influence changes in the mining five additional notices to the Sandow sur- 
industry, especially the industrial minerals face mine in the third quarter of 1984 had 
sector, which includes such quarried mate- _ been or were being abated. 
rials as sand and gravel, crushed stone, and Exploration Activities—In February 

the components of cement. Demand will 1984, Wold Minerals Exploration Co. an-
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a - nounced a major talc discovery in the west deposits (being produced in situ) belonged to 
| - Texas area after a successful exploration the holder of the mineral estate. In Texas, 

and development program. ‘The size of the the mineral and surface estates may be 
| discovery was not announced. The company _ separated by conveyance, and longstanding 

held mining patents to more than 20,000 tradition in Texas had held that near- 
| acres of State-owned land in the area. = surface minerals were a part of the surface 

| Legislation and Government Pro- estate® — 
. grams.—One of.three finalists in the Nation The U.S. Bureau of Mines provided some 

7 chosen by the U.S. Department of Energy funding for the Texas Mining and Mineral 
| (DOE) to be further studied as the Nation’s Resources Research Institute, which sup- | 

first permanent burial ground for high-level ported graduate research in mining and 
-._~—- radioactive-waste disposal was a site in Deaf related topics at The University of Texas at 
- - Smith County. Waste would be stored near Austin and at the Texas A & M University | 

_., the farming community of Hereford. at College Station. | eS 
Oo Plans for the waste repository proposed The institute also supported research by 

| that tunnels be drilled in old and stable salt the Bureau .of Economic Geology on the 
. beds 2,500 feet below a 2,000-acre area. mineral resources of Texas. Projects includ- 

_ Reaching the salt bed would require that ed the geology of occurrences of various 
: large-diameter shafts be dug through parts metals in the Trans-Pecos area, lignite in 

of the Ogallala and Santa Rosa aquifers— east Texas, bituminous coal in north-central 
| ‘the main water sources for agriculture on Texas, and the occurrence and production of 

the High Plains. ee industrial minerals in Texas. 
Critics questioned whether. DOE had the The Bureau of Land Management paid 

} technology to drill a shaft of the size neces- $929,648 in lieu of taxes to local Texas 
| sary and to keep that shaft dry. The ques- governments for tax-exempt Federal lands. | 

| tion of where to put the 25 million tons of Only 2.1% of land in Texas is owned by the ~ 
| salt removed during excavation of the space Federal Government. . 

needed was also a serious consideration. ‘In December 1984, the Texas Water De- 

The schedule called for the President to velopment Board adopted rules regulating 
. @pprove a site and send his nomination to _ large-bore drilled or mined shafts, pursuant 
_ Congress by 1990. After nomination by the to Texas Senate Bill 1018. In general, new 

- President, a State could issue a formal facilities with “very large diameter’ bore- 
| “notice of disapproval” of the site.” _ holes and shafts, and which penetrate ei- 

In March, the U.S. Congress approved ther a major or minor aquifer of usable 
Interstate Cost Estimate legislation that quality ground water, will require a permit 
gave the U.S. Department of Transporta- from the Texas Department of Water Re- 
tion authority to disburse collected Federal sources. The three existing facilities in the 
Highway Trust Fund construction funds to State that might have been affected were 
the States. The action was 6 months late exempt fromtheorders. | 
and released only one-half of the funds Public hearings on rules to regulate the 
available; their late release affected the mining of iron ore and iron ore gravels were 

. demand for crushed stone. held by the Surface Mining and Reclama- 
In a rehearing of Moser et al. versus tion Division of the Railroad Commission of | 

United States Steel Corp. et al.,in June, the Texas, but no regulations had been publish- 
Texas Supreme Court withdrew a 1983 opin- ed by yearend. 

: ion that ruled that near-surface uranium 

REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS NE..With improved markets, the produc- 
. tion of anhydrous ammonia and urea at 

Ammonia (Anhydrous) and Urea.—Ac- Borger returned to normal levels in 1984. 
cording to its 1984 annual report, Cominco A $45 million project to increase the 
American Incorporated produced anhy- volume of ammonia and reduce the energy 
drous ammonia and urea at its fertilizer required to produce it was under study. 

plant at Borger, Hutchinson County, and Benefits foreseen included a reduction of 
delivered ammonia through a 900-mile pipe- waste disposal volumes. At yearend, the 
line to its terminals as well as to the am-_ Borger plant employed 81 workers and had 
monium nitrate fertilizer plant at Beatrice, produced 326,600 metric tons of ammonia
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and 70,200 metric tons of urea, up from _ electric precipitators were used. _ | 
218,500 metric tons and 46,900 metric tons, . Foreign ownership of Texas cement com- 
respectively, in 1983. _ panies was significant: Alamo Cement Co., 
Asphalt.—Bituminous limestone, used 650,000-short-ton clinker capacity, owned by 

primarily as a paving material for street Presa S.p.A. Cementeria di Robilante (Italy) _ 
and road repair, was produced in Uvalde and Vigier Cement Ltd. (Switzerland); Gen- 
County by White’s Mines Inc. and Azrock eral Portland Inc., three plants in Texas, 
Industries Inc. In June, Azrock was pur- clinker capacity combined with other Gen- | 

| chased by the R. L. White Co. The geologic eral Portland plants in six States, and a 
unit is Anacacho: Limestone, a coarse- grinding-and distribution terminal in Tex- © , 

: grained, fossiliferous limestone impreg- as, owned by Lafarge Coppee (France); Le- | | 
nated with asphalt. Extensive surface and high Portland Cement Co., one plant: in : 

near-surface deposits are in parts of Medina Waco, clinker capacity combined with eight 
and Kinney Counties, as well as Uvalde Lehigh plants,.owned by Heidelberger Ze- : 
County, all west of San Antonio. | | ‘ment AG (Federal Republic of Germany); ~~. 

Native asphalt was produced only in Tex- and River Cement Co., one plant, clinker | 
as and Utah and was valued at about $8.75 capacity combined with one: other River 
pershortton. _ | . Cement plant, owned by Instituto Finan- 

Cement.—Reflecting growth in construc- ciere Industriale S.p.A. (Italy). The termi- | 
tion and building and continued improve- nal, with a capacity of 300,000 short tons of 
ment in the domestic economic. outlook, clinker, was owned by Falcon Cement Co. of 
portland cement total production and value the Saudi Research.and Development Corp. oO 
increased 6.8% and 4.3%, respectively; how- (Saudi Arabia)? . _ - | _ 
ever, average value per short ton decreased. To serve the Dallas area, Box-Crow -Ce- oe 

Masonry cement production increased ment Co., formerly Dal-Tex Cement Corp., | 
5.4%, and total value rose 23.9%. created a new 1-million-ton-per-year plant . 
Portland cement was produced at 18 northwest of Midlothian, Ellis County.'° | 

plants and masonry cement at 12 planis |§ Capitol Cement Div. of Capitol Aggre- 
during 1984. The average value of portland gates Inc. added a new 500,000-short-ton- | | 
cement shipped in 1984 was $53.48 per short per-year, dry-process kiln line at its San 
ton. The average value of masonry cement Antonio plant, increasing the annual clink- 
shipped was $83.87, about $12.50 per ton er production capacity to 830,000 tons. | | 
more than in 1988. Finished portland ce- Gifford-Hill & Co. Inc. added production of | 
ment shipments to terminals were made oil well cement at its Midlothian plant. 
almost entirely by rail. | Lafarge bought a cement terminal at Cor- .- 
Ready-mixed concrete companies used pus Christi. ae — 

58.5% of the finished portland cement pro- § Expansion was begun in October 1984 at 
duced, followed, in decreasing order of Southwestern Portland Cement Co.’s Odes- | 
amount used, by contractors, concrete prod- sa plant. The installation of an additional © 
uct manufacturers, building material deal- finish mill and related facilities at an esti- 

ers, highway contractors, miscellaneous mated cost of $10 million was scheduled for 
customers, and government agencies. completion in 1985 and would increase ca- 

During the year, the local industry oper- pacity by approximately 25%. oo 
ated 33 kilns having a total clinker produc- Southwestern Portland’s El Paso cement _ 
tion capacity of 30,082 short tons of cement market was affected by Mexican imports in 
per 24 hours. Seventeen kilns were the wet- 1984, and a decision was made to remove 
process type and 16 were the dry process. from service the kilns at the small, high- 7 
Nine plants used suspension preheaters. cost El Paso plant in early.1985 and, at least 

The industry consumed 8.2 million tons of temporarily, utilize the facility as a grind- 
limestone and smaller amounts of anhy-_ ing and distribution terminal for imported 
drite, cement rock, clay, clinker, fly ash, Mexican clinker and cement. 
gypsum, iron ore, marl, mill scale, sand, The estimated clinker capacity of each of 
shale, and various acids, oils, resins, and the three Southwestern Portland plants 

caustic soda. was Odessa, 527,000 tons; El] Paso, 257,000 
Natural gas was the major fuel used to tons; and Amarillo, 230,000 tons, amounting 

heat kilns; 1,881,440 thousand cubic feet to 25.3% of the firm’s capacity. Shipments 
(Mcf) of this fuel was consumed during the from these three plants were 14% above . 
year, 22% less than in 1983. For air pollu- those of 1983. | 
tion control, 14 fiberglass baghouses and 16 Southwestern Portland was a wholly own-
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_ed subsidiary of Southdown Inc. of Houston, produced ball clay, output increasing 56% 
_- “which stated in its 1984 annual report that over that of 1983. Kaolin output and aver- 

Southwestern Portland’s: operating earn- age value increased 15% and 50%, respec- 
_. ings throughout the company were up more _ tively, compared with those of 1983. 

‘than 100% over those of 1983... . ~~~ ~—- Only those upward changes in ball clay 
| ES RB - .: °: and kaolin output and value followed the 

a ee om oe —--) = nationwide trends. - : 
PoE Table 4.—Texas: Masonry ce ment salient ~The largest manufacturer in the Nation _ 

ns “4.7. © of vitrified clay sewer pipe and an innovator _ 
7) "4." (Short tons unless otherwise specified) - . in the use of clay products was Dickey Co., 

| F983. ~~ SO«WI984.~=SO Which had facilities at San Antonio and 
o_O 0€(—oOoO0or Texarkana." - ee | 

a: Number of active plants - - “981,580 — 991.746 Elgin-Butler Brick Co. was converting its 
-.. Shipments from millss © 8 gas-fired kilns to coal with the aid of 

| - Quantity ———-~-- = $19. corse ‘$0 4.408795 National Synfuels Inc. of Jacksonville, FL, 
: Stocks at mills, Dec. 31 __™ - 27,005 27,369 which was designing a traveling-bed gasi- 

| _—O  ————~—s« fier to produce natural gas from lignite 
eS re associated with Elgin-Butler’s clay mining 

Table 5.—Texas: Portland cement salient | °peration in Bastrop County. The $1.6 mil- 
we . gtatisti)es lion project was expected to produce a 

: | Short tons unless otherwise specified) competitive low-Btu gas that would help to 
CO  sreduce firing costs. » CC 

Soe _ 19838. 1984 A. P. Green Refractories Co., a subsidiary 
. Number of active plants _ 49. ~=«-4g.:~=COOf United States Gypsum Co., added a new 

_ Production __ = ____- 9,652,005 10,321,445 production facility at its Sulphur Springs 

| tant mil’ 760,372 __ 10,493,083 + Plant, Hopkins County. The company con- 
alue ——_-__-_-. $584,298,379 — $587,421,275 structed a 40,000-square-foot addition to the 

| Stocks at mills, Dec. 31-- 555,998 609,643 plant to manufacture a line of clay-alumina 
| oo oe _ : -:  “Mmnortars, plastic refractory products, and _ 

‘Clays.—Clays sold or used in the State high-alumina firebrick.’? Os | 
_ decreased 9% in total tonnage, but increas- Justin Industries Inc. of Fort Worth sold _ 

. ed 2% in value, and Texas retained its its Sanford Brick Corp. to a privately held 
position as the second ranking clay produc: North Carolina company.'* Marshall Pot- 
er in the Nation. 7 Lo _ “* tery, one of the Nation’s largest manufac- 

The State’s 30 companies operated 68 pits turers of clay flower pots as well as other —— 
in 32 of its 254 counties: 54 pits produced ceramic ware, was sold to a group of east 
common clay and shale; 1 each, ball clay, Texas investors. Texas Brick Co. shut down 
fuller’s earth, and kaolin; 9, bentonite; and all operations at its Brownwood plant in 
2,fireclay. , 1984. Texeramics Inc., Mineral Wells, was 

The six top-ranking companies each pro- expanding its operations under new man- 
duced more than 100,000 short tons of clay agement that took over the plant in late 
and accounted for 78% of accumulated out- 1984. . 

: put and 56% of total value. The Building Advisory Council of Texas 
_ _ Although Texas held its place as the began a full-time program aimed at empha- 

_ Nation’s major producer of common clay sizing the importance of noncombustible 
- _ and shale, output declined 8% from that of building materials, especially brick in walls, 

| 1983. The State ranked fifth of 15 that floors, and roofs of low-rise multifamily 
produced bentonite, but output decreased constructions. : : 
17% from that of 1983. Fire clay and fuller’s Clays ranged in value from $4.51 per 

ean production en Py nearly one-half and short ton of common clay and shale to 
wo-thirds, respectively. 
Texas ranked fourth of seven States that 6 i, per short ton of kaolin, and averaged
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Table 6.—Texas: Clays sold or used by producers, by kind 

(Thousand short tons and thousand dollars) | 

Cr a 
Year > > __ nn “_—=—™_—_”—O—X—O—OX”—_  =_—aaa@ orn 

. Quan Value - Quen Value oe Value — pen Value oan Value 

1980 _.__-___ 123 5,953 109 7,061 57 748 8,475 18,265 3,763 27,022 
1981 _________ 112 «45,251 116 8,265 42 259 3,902 15,859 4,172 29,185 
1982 ________ 114 5,086 100 5,161 38 934 3,940 16,067 4,193. 26,497 
1983 ________ 123 4,985 75 2,876 44 288 3,714 14,427 3,955 22,575 
1984 _________ 101 6,573 62 926 24 190 38,407 15,362 3,594 23,051 

1Data may not add to totals shown because of independent rounding. . | 

Fluorspar.—D&F Minerals Co. shipped Texas companies supplied 10% of the 
more than double the quantity of metallur- Nation’s calcined gypsum. Calcined gypsum 
gical-grade fluorspar than it shipped in was produced at National Gypsum’s Rotan | 
1983. All came from stocks at its Paisano plant, Fisher County; at Windsor Gyp- 

Mines, south of Alpine, Brewster County. sum Co.’s plant in Guadalupe County; at 
Metallurgical-grade fluorspar was used pri- Georgia-Pacific’s Acme plant in Hardeman | 
marily as a flux by the iron and steel in- County; at U.S. Gypsum’s Galena Park 
-dustry. | :- plant in Harris County; and at U.S. Gyp- 

Oglebay Norton Co. completed modifica- sum’s and Genstar Building Products Mate- 
tion of its fluorspar grinding plant at rials’ Sweetwater plants, Nolan County. 
Brownsville. The. new equipment allowed . Total value of calcined gypsum rose ~ | 
the company to process fluorspar for the 19.8% over that of 1983; average value rose | 
fiberglass, glass, and ceramic industries, as from $17.80 per short ton in 1983 to $20.26 
well as the steel industries. None of the raw in 1984. OF 

. ore material was mined in Texas. a Republic Gypsum Co. of Dallas made | 
Gem Stones.—Texas gem stones consist gypsum wallboard and paperboard, report- 

of agates, some petrified palmwood, and _ ing that its fiscal fourth-quarter earnings, 
very small amounts of topaz. Variegated ending June 30, 1984, more than quadru- 
flint reportedly was sold at local gem shows pled from the previous year. The company 
and flea markets. Agates are found in acquired two paperboard mills in December 
several. Texas localities, but the Tertiary 1983, and strong demand for the company’s 
volcanics of Brewster County are the prime products accounted for the increase. 
source. Petrified palmwood is found in the U.S. Gypsum’s Sweetwater production ca- / 
fluvial-deltaic facies of several outcropping pacity recently was increased by 50%, mak- 
Tertiary formations in. the interior gulf ing it one of the two largest gypsum wall- 
coastal plain. Topaz is found in granitic board plants in the world. The plant pro- 
pegmatites in Mason County. Texas pro- duces enough gypsum board each year to 
duced $175,000 worth of gem stones during: furnish the wallboard requirements of 
the year. : 80,000 conventional single-family houses. 
Gypsum.—In response to lower interest The Sweetwater plant’s new high-speed 

rates and a pent-up demand for housing, production line is more than 1,500 feet long 
Texas gypsum producers had a very good and has a normal operating speed of 250 
year. feet per minute. The gypsum board consists 

Texas led the Nation in output of crude of a calcined gypsum slurry sandwiched 
gypsum, accounting for 15% of the total. In between two multilayered sheets of paper, 
descending order, producing companies with subsequent setting of the plaster as it | 
were U.S. Gypsum at Sweetwater, Nolan moves down the line. The company makes 
County; Georgia-Pacific Corp. at Quanah, the special board paper at several paper 
Hardeman County; National Gypsum Co., mills across the Nation, and Sweetwater’s 
at Kennedy, Stonewall County; Genstar paper was supplied by its Galena Park mill 
Building Products Materials Co. at Sweet- in Harris County. 
water, Nolan County; Fredericksburg Gyp- The Sweetwater plant supplied Texas and 
sum Co. at Cherry Mountain, Gillespie New Mexico and parts of Arkansas, Colora- 
County; National Gypsum at Harper Quar- do, and Oklahoma where housing demands 
ry, Kimble County; and Southwestern Port- are expected to remain high. The plant and 
land Cement, in the Finlay Mountains, quarry occupied a total of 3,850 acres, and 
Hudspeth County. the quarry has a substantial reserve of
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high-quality. rock. In 1988, :22 persons eraged $55.per Mcf gaseous equivalent, plus 
worked at the quarry. = .-.. ‘surcharges. - ae Ce 

oe _ Helium.—Crude helium production in- — Contractors constructed a warehouse, .a 
| creased 57.6% over that of 1983. Helium tank-car maintenance and testing facility, 

was extracted from natural gas produced and helium storage facilities, at the Bu-. 
, from the Hugoton, Panhandle, and Cliffside reau’s Exell plant. : oe 

Gasfields. in Texas and adjoining States.*  Lime.—Texas produced 1.2 million short 
| _ Extraction plants were the U.S. Bureau of tons of lime and accounted for 7% of total 

Mines’ Exell plant at Masterson and the lime output. Only five other States produc- 
‘Phillips Petroleum Co.. plant at Dumas, ed more than 1 million tons each. Produc- 

a both in Moore County, and Phillips’ second — ‘tion.in 1984 increased 8% over that of 1983. — 
plant, in Hansford County. _ The number of operating lime plants fell 

_ Government facilities include, in addition from nine in 1983 to eight in 1984. During 
to the extraction operation, purification the year, Armco Inc.’s Azbe vertical lime 

facilities, a 500-liter-per-hour helium lique- kiln in Houston was dormant. . oo 
| fier, a conservation pipeline’ and storage Average value of Texas lime decreased 

-system, and associated distribution facilities from $56.41 to $52.91 per short ton. 
‘and equipment... oo . 7 Leading firms were Chemical Lime Co. 

Helium is used in breathing mixtures Inc., with one plant at Clifton, Bosque 

(deep-sea diving), welding (undersea oil and County, and another at Marble Falls, Bur- 

gas pipeline operations), in controlled at- net County; and U.S. Gypsum, with one 
mospheres (crystal growing), as a lifting gas plant at New Braunfels, Comal County. 
(balloons), in chromatography (the analysis Other companies operated lime plants in 
of gases, etc.), in leak detection, and as a Bexar, Deaf Smith, Hill, Johnson, and Trav- 

| heat transfer medium. Helium, both as a_ is Counties. All produced quicklime, and six 
gas and liquid, also was in demand in of the eight plants produced hydrated lime. 
national defense, space, and energy develop-  =—s—i» , a : 
ment projects. ee Texas produced 10% of the Nation’s lime 

_ Grade-A helium output increased 13.9% used for water purification, 11% of lime for 
over that of 1983. Grade-A gaseous helium  electric-furnace steel production, 14% for 

has been sold by the U.S. Bureau of Mines mason’s lime, and 74% for road and soil 
for $37.50 per Mcf since October 1, 1982; stabilization. Texas was a leading consumer 

private producers offered Grade-A helium of hydrated lime, almost 550,000 tons, most- 
at about $36 per Mcf. Liquid helium av- ly used for road and soil stabilization. 

oe Table 7.—Texas: Lime sold or used by producers, by use 

| Use "Quantity =—=—=—=s«alue.—=—=~—~SCS Quantity —=*~*«S ade 
(short tons) (thousands) (short tons) (thousands) 

Road stabilization _________________ 866,177 $21,605 413,242 $23,394 
Soil stabilization __________________ 127,768 6,865 135,278 7119 
Water purification. __§$_§_§~§29~§ $2 WwW Ww 134,216 7,002 Steel, electric...» -- 106,528 5,275 100,746 4,531 
Paper and pulp. _§_§__§_-§_____________ Ww W 46,926 2,481 
Mason’s lime ____________________ WwW WwW 32,931 1,842 
Food (animal and human) ____________ 1,582 83 Ww W Other? __- = = 464,555 26,365 293,432 14,845 

. Total_______________=_______ 1,066,560 60,193 1,156,771 61,214 

W Withheld to avoid disclosing company proprietary data, included with “Other.” 
‘Includes acid water neutralization, aluminum and bauxite, agriculture, basic oxygen furnace steel, finishing lime, 

glass (1983), magnesium, oil and grease (1984), oil well drilling, open-hearth steel, other chemical and industrial uses, 
petrochemicals (1983), petroleum refining, sewage treatment, sugar refining, and uses indicated by symbol W. 

Magnesium Compounds.—Magnesium ations in the Nation to produce magnesium 
compounds produced in Texas during 1984 hydroxide. Output at the Freeport facility 
were at the same level of production and was below annual production capacity of 
value as in 1983. The Dow Chemical Co. 75,000 short tons of MgO equivalent. 
produced caustic-calcined magnesia and Perlite (Expanded).—Texas ranked sixth 
magnesium hydroxide from its seawater of 32 producing States in the output of 
magnesium operation at Freeport in Brazo- expanded perlite, even though no perlite 
ria County, one of about half a dozen oper- was mined within the State. Seven plants
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reported activity in 1984. Plants were those Sand and Gravel.—Of the State’s 254 
of South Texas Perlite Co. in Bexar County; counties, 85 produced construction sand and — 
-Pamrod Products, Comal-County; W. R. gravel, and 1 produced industrial sand and 
Grace & Co., Dallas County; Perlite Hous- gravel. 7 | | 
ton Inc. and Filter & Media Co., Harris Construction.—Construction sand and 

County; U.S. Gypsum, Nolan County; and _ gravel production is surveyed by the US. | 
Sil-Flo Inc., Tarrant County. | Bureau of Mines for even-numbered years 
Expanded perlite was used as aggregate only; therefore, this chapter contains only 

for concrete, plaster, and horticultural uses; estimates for 1983. Data for odd-numbered 

in formed products; in cavity-fill and low- years are based on annual company esti- | 
_ temperature insulation; and as fillers and mates made before yearend. Compared with | 

- filter aids. The average value of expanded estimated figures for 1983, construction 
perlite. sold and used in 1984 increased to sand and gravel production in 1984 increas- 
$214.36 per short ton, compared with ed 6.6% in reported output and decreased 7 
$207.92 in 1983; output decreased insignifi- 4% in reported total value. Value per short 
cantly from that of 1983. ton declined from $3.56 in 1983 to $3.20 in 

_  Salt.—In 1984; as in 1988, Texas ranked 1984. A total of 162 firms operated 234 pits 
second in the Nation in quantity of salt sold during 1984. More than 1 million short tons | 
or used. Eight companies in the State pro- each was produced by 11 firms from a 
duced 21% of the national output. Approx- combined total of 50 pits. Oo | : 
imately 90% of the output was produced by Gifford-Hill produced concrete aggregate 
brine operations, and a significant portion at its new sand and gravel plant at Bench- — : 
was consumed as brine. Rock salt was ob- ley, northwest of Bryan, from its high-fines | | 
tained from underground mines at Grand deposit in the flood plain of the Brazos | 
Saline salt dome in east Texas and from River.?’ , ee , 
Hockley salt dome near Houston. Three gulf Texas Industries Inc.’s. Texas Aggregate —— 

-. coast salt domes support brining operations, Div. added a 300-ton-per-hour aggregate 
but most of the brine was produced from. plant recently to meet growing sand and 

_ bedded salt in the Permian Basin area of gravel demand in the Austin area.’* 

west Texas. About two-thirds of the State’s In decreasing order of volume, construc- | 
salt output was produced from Brazoria tion sand and gravel was used in concrete 
County. | | | aggregate, fill, road base and coverings, 

Value received for Texas salt ranged from asphaltic concrete, plaster and gunite 
a low of $2.72 to a high of $101.26 per short sands, concrete products, and miscella- | 
ton; average value was $8.51 per short ton, neous. Average value for all uses was $3.20 | 
$0.33 higher than in 1983. pershortton. “ 

The Texas Bureau of Economic Geology Nearly 90% of construction sand and : 
published a volume on east Texas salt gravel was transported by truck from 222, 
domes.*¢ or 95%, of the pits. : 

Table 8.—Texas: Construction sand and gravel sold or used in 1984, by major use 
. category 

, uantity Value Value 

Us Ghowsand howe 
Plaster andguatesands -22222222222222272222727727777772 (te (OT 
Concrete products ________________-~_~____---__ 218 1,016 4.67 
Asphaltic concrete______________________________- -_____ 1,971 7,837 3.98 
Road base and coverings?____-_/__/_~____ 3,002 9,449 3.15 
Fill. eee 3,831 6,424 1.68 
Other? _______________________ Li eee 27,337 77,882 2.85 

Total’ or average____ > 5 5 Le 62,389 199,461 3.20 

1Includes road and other stabilization (lime). 
2Includes other unspecified uses. 
3Data may not add to totals shown because of independent rounding. 

Industrial.—Industrial sand and gravel iary of Oglebay Norton, produced fracture 
output increased 13% but decreased nearly sand for use by gas and oil well service 
1% in value from those of 1983. companies. Texas Mining reported approx- 

Texas Mining Co., a wholly owned subsid- imately 98.7 million short tons of silica sand
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reserves, on about 515 acres, at Voca, Dimension.—Texas dimension stone out- 
| McCulloch County, according to Oglebay put declined 7% from that of 1983. Leading 

Norton’s 1984 10K Annual Report submit- producing companies were Texas Granite 
ted to the Securities and Exchange Commis- Co. (a subsidiary of Cold Spring Granite Co.) 
sion. OR and Capitol Marble & Granite Co. Inc. A 
-Oglebay Norton’s 1984 10K Annual Re- review of current industry practice indicat- 

| port: also revealed that crushing and new ed that use of dimension stone in building | 
washing facilities at Voca have an annual increased substantially in the 1980’s be- 
capacity of approximately 3 million tons of cause of stone’s attractiveness, durability, 
crude sand. The crushed and washed sand _ superior insulation qualities, and because 
was transported to a dry-screening plant at dimension stone had become less expensive _ 
a railhead at Brady. The dry-screening compared with glass and steel, but particu- © 
plant has the capacity to process 1.25 mil- larly because of the development of new — 

| lion tons of washed sand annually, about installation techniques* 
50,000 tons of which is pulverized for use by Sulfate of Potash.—Sulfate of potash was 
the building materialsindustry. © produced at two Texas plants operated by 

_ Vulcan Materials Co. produced frac sand Permian Chemical Corp. and Potash Co. of . 
- (oil and gas well proppant sand) at its America. | oe 

| 400,000-ton-per-year plant near Voca. The — Sulfur.—Frasch.—Frasch sulfur produc- 
plant was a joint venture of Vulcan’s South tion in Texas again increased over that of 
Div. (aggregates) and its Chemicals Div.” 1983. In 1984, production was up 21% over 

_ Industrial sand and gravel was used for that of 1983; in 1983, it had risen 5% over _ 
| | blasting abrasives, chemicals, glass contain- that of 1982. The strong surge in demand 

ers, flat: glass, fiberglass (unground), fillers represented increased production and use of 
- (ground), filtration, hydraulic fracturing, fertilizers. 

: foundry molding and core, pottery and por- _ In decreasing order of output, producers _ 
celain, roofing granules, metallurgical sili- were Duval Corp.’s mine in Culberson Coun- — 
con carbide, and engine traction. ‘Average ty, Texasgulf Chemicals Co.’s Newgulf sul- 

; value for all uses was $14.44; although fur mine on the Boling salt dome in Whar- 
values ranged from a low of $3:for an un- ton County, and Farmland Industries Inc.’s 
specified use to a high of $63.48 for metal- Fort Stockton site in Pecos County. These 
lurgical silicon carbide. | three Texas mines were the source of 55% 

Sodium Sulfate——Production and value _ of the Nation’s Frasch sulfur production. 
of sodium sulfate from subterranean brines — The average value nationwide was 
in the Texas. Panhandle increased from $109.20 per metric ton of Frasch sulfur, 
those of 1983. Ozark Mahoning Co., a sub- compared with $108.28 in 1983. 
sidiary of Pennwalt Corp., operated facili- Texas Frasch sulfur is from two distinctly 
ties at Brownfield, Terry County, and Sea- different geological settings. Duval’s oper- 
graves, Gaines County. The Seagraves sodi- ation, Farmland Industries, and Texasgulf 
um sulfate plant was being expanded and Chemicals’ Pecos County site are in bedded 
modernized. The project, scheduled for com- _evaporites, whereas other Texas operations, 

| pletion in 1985, was to increase capacity by such as Boling Dome and Moss Bluff, are in 
43%, to 155,000 tons per year.”° the caprock of coastal salt domes. 

| Stone.—Stone production is surveyed by Pennzoil Co.’s sulfur operations were or- 
the U.S. Bureau of Mines for odd-numbered ganized into a separate subsidiary at year- 
years only; therefore, this chapter contains end 1984.22 Renamed Pennzoil Sulphur Co., 
only estimates for 1984. Data for even- the new subsidiary was retained by Penn- 
numbered years are based on annual com- oil after its divestiture of other mining 
pany estimates made before yearend. assets because sulfur exploration and pro- 

Crushed.—Texas crushed stone producers duction had proved to be a good fit with the 
increased production and led the Nation in company’s other activities. 
estimated output; production represented Pennzoil’s mining subsidiary, Duval, op- 
9.38% of the national total. erated the Western World’s largest Frasch 

Pioneer Aggregate, a subsidiary of Affili- sulfur property, in Culberson County, in 
ated Aggregate, purchased active quarries west Texas. 
and development acreage for limestone and Proven ore reserves at Culberson were 
sand and gravel from Lone Star Industries approximately 36.6 million metric tons at 
Inc. The ownership change involved oper- yearend 1984, according to the company’s 
ations primarily in the north Texas area. 10K Annual Report.
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Sulfur from the Culberson County mine ation plant at Newgulf began in April 1984 © 

was transported by railroad to Pennzoil’s and was expected to be completed in 12 | 

terminal in Galveston and shipped either months at a cost of about $30 million. The | 
in bulk form for export or as a liquid in new plant was to generate electricity for 

_ tankers to Tampa, FL. — sale and use the waste heat to provide hot 

Pennzoil used natural gas to superheat water for the Frasch mining process, allow- 

the water used in melting the sulfur and ing Newgulf to begin a new period of low- . 

forcing it to the surface, and had long-term cost sulfur production. 
gas production committed to the sulfur Texasgulf Chemicals’ Comanche Creek 
operation. The company realized substan- Mine in Pecos County, 14 miles northeast of 
tial savings through productivity improve- Fort Stockton—a high-cost mine that was _ 
ments at Culberson during 1984. As strong closed in December 1983—remained on 
demand continued in the worldwide fertiliz) standby throughout 1984. Sulfur was melt- 
er market, Pennzoil’s sulfur sales were 49% ed from Comanche Creek aboveground in- 

- above those of 1983, and were only 7.5% ventories and sent by rail to Texasgulf 
behind sales in 1980. : Chemicals’ phosphate operations at Lee : 

Texasgulf Chemicals’ Frasch sulfur pro. Creek, NC. Texasgulf Chemicals’ sulfur 
duction from Newgulf, Wharton County, shipping terminal at Beaumont was in serv- 
was about 415,000 metric tons in 1984, up ice during 1984. 
5% over that of 1988. In its 56th year of At yearend, all producers except Texas- 
operation, the Newgulf Mine brought its gulf Chemicals (a division of Texasgulf Inc., , 

cumulative production to 80.2 million met- which in turn is a subsidiary of Elf Aqui- — 
ric tons, the most productive sulfur mine in taine Inc.) were earnestly seeking maxi- 
the world.” mum production rates. | | 

Construction of a 70-megawatt cogener- a | | 

Table 9.—Texas: Sulfur produced and shipped from Frasch mines Oo 

(Thousand metric tons and thousand dollars) | 

. . Shipments 
. Year _ Production —————_—_—_—_—_—_—_—_——_—_—_————— 

. Quantity Value 

1980_______________ eee ---- 4,081 4,810 Ww | 
1981... eee 3,908 3,674 W 
1982. eee 2,898 2,360 W 
1988.__________ eee 1,915 2,468 Ww 
1984... eee 2,257 2,994 Ww 

W Withheld to avoid disclosing company proprietary data. | 

Recovered.—Texas led the nation in pro’ the Eagle Flat mining district. (See also 
ducing recovered elemental sulfur; ship- “Exploration Activities’ section.) 
ments from the State accounted for more In decreasing order of short tons produc- 
than 27% of total shipments nationwide. ed, the companies were Texas Talc Co., a 
Elemental sulfur was recovered as a by- subsidiary of Dal-Tile Corp.; Southern Clay 
product of petroleum refining in 29 coun- Products Inc.; Pioneer Talc Co. Inc.; Westex 
ties. Most came from Harris, Henderson, Minerals Co., a subsidiary of Milwhite Inc.; 
and Jefferson Counties in eastern Texas— and Milwhite Co. Inc. Texas Talc was one of 
sites of plants owned by America Petrofina the Nation’s six largest producers of talc. 
Inc., Atlantic Richfield Co., Charter Inter- Talc is used in the manufacture of ceram- 

national Oil Co., Crown Central Petroleum _ic tile and as an additive in paint and paper. 
Corp., Exxon USA, E. I. du Pont de Ne Zeolites.—Ethyl Corp. produced deter- 
mours & Co., Gulf Oil Corp., Mobil Oil gent-grade zeolite at its 100,000-short-ton- 
Corp., Shell Oil Co., Smackover Shell Ltd. per-year plant at Pasadena, Harris County. 
and Union Oil Co. of California. Where phosphates have been either limited 
Talc.—Crude talc ore has been produced or banned by State legislatures or other 

from mines in the Allamore mining district government bodies, zeolites have replaced, 
of Culberson and Hudspeth Counties since and may increasingly replace, phosphates 
the 1950’s. Known talc deposits extend west- in home laundry detergents. Some zeolites 
ward from Tumbledown Mountain mining are used also as desiccants and adsorbents. 
district (west of Van Horn) about 20 miles to
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, . METALS. | Rockdale began producing aluminum 
: So | Be _ powders used in rocket propellants and 

| Primary Smelters and Refineries.—Tex-  jowder metallurgy applications. On Febru- — 
~ as began the year with two primary alumi- ary 3, 1984, the space shuttle Challenger 

_ num smelters, two aluminum refineries,  pJasted off with the aid of Alcoa’s atomized _ 
two copper smelters, one copper rod mill, powder produced at Rockdale. It was the 

'_- one copper refinery, and one lead smelter;a first time this powder had been used in a 
| zinc refinery was reopened early in the space shuttle launching. oe 

year. Byproducts from copper and lead = The Alcoa Technical Center refined a _ 
smelting and refining were antimony, cad- process called electromagnetic casting 

: _ mium, gold, palladium, selenium, silver, (EMC) that was to be installed at Rockdale 
and tellurium. in late 1985. EMC, patented by Licens- 
Aluminum.—Texas ranked fourth of 17 intorg, forms aluminum ingot within an 

States that had primary aluminum produc- electromagnetic force field (rather than _ 
tion facilities, up from fifth of 17 in 1983. jin a mold), producing ingot with smooth, , 

_ Production in Texas in 1984 rose 7%, and plemish-free ‘surfaces that require little 
value increased 23% over that of 1983. The preparation before fabricating. The process 

. economic recovery of mid-1983 had encour- ajo generates less scrap. EMC was expected 
aged producers to start up potlines, but by to bring major savings through the reduc- 
January 1984, metal prices began to decline _ tion of ingot scalping and edge trimming. 

So and world aluminum metal inventories to Alumina was supplied to Rockdale either 
increase. By June, producers, in an effort to by Alcoa’s plants at Point Comfort, TX, and 
offset the downward price trend, began to Paranam, Suriname, or by its joint-venture 
‘reduce production, and, by December, one plant in Clarendon Parish, Jamaica. The 
potline had been shutdown. company’s bauxite sources were Saline 

. Alcoa operated only the eight-potline pri- County, Arkansas; Boke, Guinea, on the. 
_ mary aluminum plant at Rockdale in Mi- west coast of Africa; and Jamaica, the 

lam County, having indefinitely shut down. Dominican Republic, and Moengo and 
its Palestine smelter in Anderson County in Onverdacht, Suriname, in the Caribbean 
July 1982. Sea area. _ Oo 7 | 

At a rated annual capacity of 310,000 Point Comfort modified its alumina refin- __ 
| metric tons, Rockdale accounted for more ing process in 1983 to reduce energy con- | 

than 7% of the Nation’s total aluminum sumption and lower production costs and 
| capacity; however, Alcoa had shut down one _ began operating its sixth bauxite digester. 

| 34,000-metric-ton-per-year potline of the With fine tuning in 1984, the modification 
eight at Rockdale by December 1984; it had continued to reduce the plant’s unit energy 
been restarted only in September. and production costs. oe 

| In October, Alcoa sold its 30% share of _—_In 1983, Point Comfort expanded its grow- 
the partially completed Twin Oak Steam ing chemicals business by adding high- 
Electric Station and related mining equip- quality calcined aluminas used in refracto- 
ment and certain lignite reserves to subsid- _ries to its product line. - | 
iaries of Texas Utilities Co. The sale of the Alcoa reached an agreement with ARCO 
facilities and reserves, in Robertson County, Metals Co. in 1983 to further develop tech- 
resulted in a gain of $33 million ($25 million nology to produce aluminum chloride eco- 
after taxes), according to the company’s nomically for use as a feedstock in the Alcoa 
1984 annual report. | smelting process. The new technology uses 

A major program began in 1984 to update kaolin clay—which, unlike bauxite, is readi- 
and improve three electric generating units ly available in the United States—as the 
at the Sandow power facility, Milam Coun- raw material for the Alcoa smelting proc- 
ty, and a fourth unit was to be added later. ess. The first research and development 
Sandow, operated by Texas Utilities Elec- phase was nearing completion and the com- 

© tric Co. under a contract that expires not pany was evaluating several alternatives at 
earlier than 2011, supplied power to the yearend 1984, according to Alcoa’s 10K 
Rockdale smelter using locally mined lig- Annual Report. 
nite. Lignite reserves, either owned or un- The 15,000-metric-ton-per-year Palestine 
der lease at Rockdale, are estimated to be smelter, which had closed indefinitely in 
sufficient for operation at capacity con- July 1982, was the first commercial-size 
sumption rates until at least 2011, accord- plant based on the Alcoa smelting process. 
ing to the company’s 10K Annual Report.” The process has a potential for significant
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energy savings and environmental improve- Previously, the common practice was to 
ments, greater than those of the traditional discard the spent etching solutions daily, 
Hall process. Aluminum production at Pal- losing the chromium values they contained 
estine began in 1976, and, although the and also adding to manufacturing costs — 
smelting cells exceeded expectations, the because of the extra caution required in 
chemical plant that provided the aluminum disposing of harmful wastes. U.S. Bureau:of 
chloride for the cells required further re- Mines’ technology has been applied by in- 
search and development. . | dustry in recycling chromium, reducing the 

Alcoa closed its insulated electrical con- Nation’s dependence on imports of the criti- 
ductor plant in Marshall, Harrison County, cal metal, and solving a serious waste- 
in 1988 after workers rejected wage and _ disposal problem. . . 
benefit concessions that might have made — Cobalt.—Gulf Chemical & Metallurgical 
the plant competitive. The plant was later Corp. recovered significant amounts of co- | 
purchased by a corporation partly owned by _ balt from spent hydroprocessing catalysts at | 
some of its former employees. | its Freeport plant. | 
Alumax Inc. announced plans to build a Copper and Lead.—FPrimary Smelters.— 

$150 million can sheet-rolling mill in Tex- Texas smelter and refinery production. of | 
arkana, Bowie County. The plant was ex- copper and lead increased in 1984, compar- 
pected to be operational in mid-1986, with ed with production in 1983. Secondary 
about 70,000 tons per year of can sheet smelter capacity also operated during the | 
capacity. Some of the material for the year at increased levels. : 
rolling mill was to come from a 7,000-ton- Asarco’s Amarillo copper refinery in- 
per-year beverage-container recycling plant creased its operating rate to about 85% of 
that Alumax planned to build in Texas. its 376,500-metric-ton capacity for most of | 

Reynolds Metals Co. permanently shut 1984, from 55% in late 1983 and early 1984, . 
down its 103,000-metric-ton-per-year San but continued to be affected by shortages of | ! 
Patricio primary aluminum plant at Corpus raw materials, particularly copper scrap. : 

_ Christi in February 1984, citing the reces- The company planned to step up copper 
sion and high energy costs, particularly cathode output from the designed 31,750 
that of natural gas. The plant, which start- metric tons to 35,000 metric tons per month | 
ed up in 1952, last operated at full capacity by May 1985. : 
in early 1980, and metal production stopped The increased capacity was possible ow- 
altogether in May 1981. Its closure reduced ing to the greater electric current efficiency | 
the company’s total rated capacity from provided by use of Asarco’s patented Rea- 
1,043,000 to 940,000 metric tons per year, trol process and was being achieved without 
reduced Texas’ annual smelter capacity any expansion of existing facilities or any — 
from 428,000 metric tons per year to 325,000 significant capital expenditure. The Reatrol 
metric tons, and reduced U.S. capacity to process, which controls addition agents in 
about 4.9 million metric tons at yearend electrolytic refining solutions, had been 
1984. used at Amarillo since 1980, and since then 

Reynolds refined bauxite into alumina at has continued to generate savings in excess 
its Sherwin plant near Corpus Christi. Rat- of $1 million per year. | 
ed capacity at yearend 1984 at the alumina Asarco’s 97-year-old El Paso copper and 
plant was 1.7 million metric tons. Energy at lead smelter—actually two smelters, be- 
the plant was provided by natural gas. cause the metals require different proc- 
Antimony.—Antimony metal was recov- essing—processed purchased and custom — 

ered from tetrahedrite copper concentrates toll concentrates from both foreign and | 
at Asarco’s El] Paso copper smelter. domestic sources. Foreign materials, in or- 
Cadmium.—Cadmium was produced as a_ der of volume, were primarily drawn from 

byproduct of zinc production at Asarco’s as far away as Peru, Australia, and Canada, 

Corpus Christi refinery and at a cadmium but lesser quantities were from Honduras, 
fume recovery unit in conjunction with the Mexico, and Tasmania. Copper plant input 
lead smelter at Asarco’s El Paso plant. was 14% ‘foreign; lead plant input was 57% 
Chromium.—Bell Helicopter Textron foreign. Products in 1984 were 81,600 metric 

Inc., Fort Worth, reported in the spring of tons of copper anodes (“blister” in compa- 
1984 that it had adopted the U.S. Bureau of ny’s annual report, p. 11), 43,700 metric tons 
Mines’ technology for regenerating the of lead bullion, 270 metric tons of antimony, 

waste chromic acid solutions used in etch- and 296,000 short tons of sulfuric acid. 
ing metals to produce finished surfaces. El Paso shipped its lead bullion to Asar-
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| co’s Omaha, NE, refinery. At yearend, the product palladium, platinum, selenium, and 
El] Paso smelter employed 844 persons and_tellurium fromrefining slimes. — = 
had an operating budget of $91 million, |. Secondary Smelters.—Federated. Metals 
including salaries and purchases, according Corp., a wholly owned subsidiary of Asarco, 

. | to an April 25, 1985, Asarco news release. = was restructured in 1984 to place primary © 
The largest end use for Asarco’s E] Paso emphasis on the profitable electronic solder 

copper anodes was in telecommunications, business rather than on recycling of nonfer- 
| followed by building supplies and automo- __rous scrap, according to Asarco’s 1984 annu- 

| _bile components. The biggest use of lead was__ al report. In exchange for its San Francisco 
-_ in batteries: Antimony was used primarily plant and other working capital and equip- 

— as a fire retardant in clothing. Seventy ment:at its Newark, NJ, and Houston 

percent of the sulfuric acid produced by plants, Federated Metals acquired a 20% 
oe Asarco at El Paso was used in the fertilizer interest in Fry Metals Inc., a major produc- 

i industry; the remainder was used by vari-_ er of solders and related products for the 
ous chemical plants. 7 electronics market, and was renamed Fed- 

_ Labor contracts with the International erated Fry Metals Corp. The Houston plant 
_ Brotherhood of Electrical Workers and the was scheduled to close in 1985, and a $2 

United Steelworkers of America were to million charge for that closing was recorded | 
| expire at Asarco’s El Paso and Amarillo in Asarco’s 1984 results. The cathodic pro- — 

smelters June 30,1986. | tection business and Lone Star Lead Con- 
7 Phelps Dodge Refining Corp.’s El Paso struction Corp. at the Houston ‘plant were 

_ refinery, with a capacity of approximately to be relocated to smaller facilities. These 
7 381,000 metric tons of electrolytic copper closures and curtailments substantially re- 

per year, processed 340,380 metric tons, duced salaried and hourly personnel as well 

| including 1 or 2 months of Laurel Hill, NY, as overall operating costs to the parent 
production, according to the company’s 1984 company, Asarco. | an 
10K Annual Report. After closing its Laurel In May, RSR Corp., the Nation’s largest 
Hill refinery in February 1984,. Phelps secondary lead producer, sold its 65,000-ton- 
Dodge expected the El Paso refinery to meet per-year smelter-refinery at Dallas to Mur- 

| projected refining needs over the next sev- mur Corp., under divestiture ordered by the 
eral years. _ Federal Trade Commission. The plant had 

: A strike, from July 1, 1988, throughout been shut down by RSR since the end of 
1984, curtailed production at the El Paso February and did not come back on-stream. 

facility, and workers voted in September during the year, owing to environmental 
| 1984 to oust the United Steelworkers of cleanup and legal problems. 

America as their bargaining agent. About Germanium.—Refined germanium prod- 
300 new hires had been declared eligible to ucts were produced by Rare Materials Inter- 
vote by the National Labor Relations Board national Inc., formerly Bunker Rare Metals, 

in the union decertification election held in at Irving, Dallas County. Germanium was 
September; union employees who had been used in infrared systems, fiber optics, 
on strike at El Paso since July 1983 were gamma-ray, X-ray, and infrared detectors, 
permanently expunged from the rolls and and in semiconductors. 
declared ineligible. — Gold.—No gold was produced from Texas — 

The Phelps Dodge El Paso facility includ- ores, but significant amounts of gold were 
ed a continuous cast rod mill capable of recovered at Texas smelters and refineries 
converting annually approximately 386,000 from out-of-State ores. | 
metric tons of refined copper into rod. Rod Asarco refined gold at its Amarillo plant. 
was sold to outside wire and cable manufac- A new process for parting gold at the re- 
turers for use in the construction, electric finery started up in August and significant- 
utility, communications, and transportation ly reduced the amount of gold tied up in 
industries, and in industrial machinery and other byproducts of copper refining. Gold 
equipment, consumer products, and a vari- output in 1984 amounted to 339,800 troy 
ety of other electrical and electronic appli- ounces, according to the company’s annual 
cations. The copper rod mill operated on an _ report. 
approximate 5-day, 3-shift basis throughout Phelps Dodge produced gold at its E] Paso 
1983 and 1984. copper refinery, but production figures for 

Phelps Dodge also recovered gold and . January through February were combined 
silver during the copper refining, as well as with those for the Laurel Hill, NY, refinery; 
copper sulfate, and small amounts of by- after February, Laurel Hill was closed.
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- Tron Ore.—Texas was 1 of 10 States to cording to the company’s annual reports for 

ship usable iron ore in 1984. Output and 1983 and 1984. 
value increased about 10% and 46%, respec- Magnesium.—Dow Chemical produced 

tively, over those of 1988. Lone Star Steel magnesium chloride for magnesium metal 

Co., Morris County, restarted iron ore min- from its Brazoria County facility. The 1984 | 

ing and pig iron production in January, level of production increased more than 

following a 15-month shutdown. In August 39% over that of 1983, and Texas continued | 

1984, Lone Star Steel announced plans to to be the major producer in the Nation. 

-add a metallurgical test facility to the Manganese.—American Minerals Inc. op- 

Morris County plant.”6 erated its grinding plant at El] Paso mainly 

Mathis & Mathis Mining & Exploration to provide a coloring agent to the brick 

Co. and Hudson Bros. Mining Co. Inc. also industry in the Southern States but second- 

mined iron ore from surface pits in Cass and ly to supply fertilizer-quality manganese to 

Cherokee Counties. Hudson Bros. was the the agricultural market. The plant was 

largest producer, followed by Lone Star and built at El Paso because 90% of the ore 

Mathis & Mathis. | being ground in early days was from adja- 

Iron and Steel_—Armco operated its cent Mexico. During more recent times, 

Houston works for almost 42 years before manganese ore from the U.S. Government 

closing it officially on January 27, 1984. stockpile at Deming, NM, less than 100 

Operating capacity had been 1.5 million miles northwest of El Paso, has been the 

tons of steel per year; the plant employed main source of material for the plant. 

4,200 people. The site for the plant was on American Minerals also processed iron 
the Houston Ship Channel, a convenient, chromite, barite, and fluorspar. 
inexpensive water route that brought in Molybdenum.—Gulf Chemical & Metal- 

ore, coal, and scrap and took out steel lurgical, a division of Associated Metals and 

products. | Minerals Corp., recovered significant 
: The North Star Steel Co. steel minimill at amounts of molybdenum from spent hy- 

Beaumont, purchased from Korf Industries droprocessing catalysts at its Freeport plant | 

Inc. in 1988, produced wire rod. The mill’s in 1984. 
program in expanding production of high- Selenium.—Texas was the Nation’s lead- 
carbon rod: was not as good as the company . ing producer of metallic selenium. Primary - 

hoped for in 1984. To spur the move into selenium was recovered from both domestic | 

more high-carbon rod production, the firm and imported materials at copper refineries 
requested funds for a ladle metallurgy sta- at Amarillo and El Paso. Phelps Dodge 
tion to be built, probably after the middle of installed selenium refining facilities at its 
1985. El Paso plant and began refining and stock- 

The mill maximized freight advantages piling crude selenium materials in early 
by shipping to the gulf coast and the Mid- 1984. Asarco received shipments of sele- 
west by riverways. North Star Steel Texas, nium-bearing copper slimes at its Amarillo 
a subsidiary of North Star Steel Corp., plant from other domestic copper refineries 
undertook a 2-year, $25 million program to and either processed or exported the slimes. 
incorporate high-technology processes into Selenium is used in electronic and photo- 
the Texas minimill. By June 1985, North copier components, as a decolorant in glass 
Star Steel Texas planned to complete a $3 manufacturing, in pigments ranging in col- 
million modernization of the plant’s rolling or from light orange to maroon, for plastics, 
mill. Improvements to the melt shop, in- glass, and ceramics, in metallurgical appli- 
cluding installation of eccentric bottom tap- cations, and in animal feed and chemicals. 

ping and continuous casting modifications, Silver.—Asarco’s El Paso lead smelter 
were next on the list. was an important producer of silver con- 
NUCOR Corp.’s Nucor Steel Div. operat- tained in lead bullion. Silver was separated 

ed a steel mill at Jewett, Leon County. The from the lead bullion at the company’s 
mill produced both carbon and alloy steels Omaha, NE, lead refinery and from anode 
from steel scrap melted in electric arc copper at its Amarillo copper refinery. The 
furnaces and poured into continuous cast- separated silver from both plants was re- 
ing billet systems. The company’s Vulcraft fined at the Amarillo refinery; output in 
Div. plant at Grapeland, in adjacent Hous- 1984 amounted to 46,356,000 troy ounces, 
ton County, was the Nation’s largest pro- according to Asarco’s 1984 annual report. 
ducer of joists and joist girders, used exten- Tellurium.—Tellurium was a byproduct 
sively in manufacturing large buildings, ac- of primary copper production. Commercial-
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grade tellurium metal was recovered from 1984 results.27 | 
copper anode slimes during electrolytic ree -————__—-__ . — 
fining at Asarco’s Amarillo refinery. Tellu- State Mineral Officer, Bureau of Mines, Denver, CO. _ 

. ; incipal llovi “Geologist, Bureau of Economic Geology, The University 
rlums principa use was a8 an a oy ing of Texas at Austin, TX. : a 
metal in the production of free-machining ThenlockB. A Special Financial Report, January 1984: 
steels. In combination with mercury and  andResearch, Austin, TX,2pp, ee 
cadmium, tellurium forms an _ infrared F “Taylor, Hs Controls | To Cut Worker Exposure to head at 

| sensing material for thermal-imaging dee 16° Oe 
vices. New Mexico Pay Dirt. New Mexico Gets Involved in El - 

4. . Paso Smelter Emissions Fuss. Dec. 1984, p.16A. 
Vanad Gulf Ch 1 & Metall | P anadium.——Uu emica etallur- ‘Engineering and Mining Journal. EPA Burdens U.S. 

gical produced vanadium pentoxide (V20;) Nonferrous Metals With Tighter Ruling. V. 185, No. 4, 

from spent hydroprocessing catalysts at its - the Mining Record. Wold Seeks Talc Markets for West 
ilitv i razori unty. Texas Reserves. Oct. 24, 1984. 

Freeport faci ty in Brazoria ° ty The South Fork Times (Durango, CO). Jan. 5, 1984. 
product—technical-gr ade vanadium pent- = 7ys. Department of Energy. Draft Environmental As- 
oxide—was 98% V.0O; minimum, usually sessment, Deaf Smith County Site, Texas. Dec. 1984, pp. 14- 

| containing 0.5%, maximum, molybdenum Bullock, B. Fiscal Notes. Nuclear Dump Stirs Panhandle 
as an impurity, and was used in the manu- Marios. Comptroller of Public Accounts, Issue 85:5, 

facture of ferroalloys. Gulf Chemical & ‘Southwestern Reporter. V. 676, 2ded., 1984, p.99. 
Metallurgical sold 362,000 pounds of V.O; go Fork Products. Trends. V. 87, No. 11, Nov. 1984, pp. 28- 

valued at $839,840 to the Federal stockpile | 10Texas Industrial Expansion. Univ. Tex. (Austin), Bur. 
in 1984. of Bus. Res., Apr. 1985. 

‘ ’ ge Endicott, W. A. Two “Old” Products Make Modern 
Zinc.—Asarco s Corpus Christi electrolyt- Sense. Clay Pipe and Flue Liners Keep Dickey Company in 

ic zinc refinery, closed since October 30, Forefront. Brick & Clay Record, Apr. 1984, Pp. 38.39. 1984 
1982, began recalling workers on February 13° Bo amme eee NOE ONE II 
16 and began producing metal in May 1984. Bees Industrial Expansion. Univ. Tex. (Austin), Bur. . 

. . of Bus. Res., July . Reopening was made possible by the gener- “pit @ Quarry. Wallboard Megaplants Designed To 
al improvement in economic conditions that Serve Sun Belt ites. APY. 1883, Pp. eee United S 

. : * s iller, R. D. Helium Resources of the Uni tates, affect the zinc refining industry, especially 1983. BuMines IC 9028, 1985, 17 pp. 
in housing construction and automobile — ‘Jackson, M. P. A., and S. J. Seni. Atlas of Salt Domes 
manufacture, and by the conclusion of labor. Quo)’ RI 140, 198 LOD ee Austin), Bur. of Econ. 
negotiations with the United Steelworkers P "I Kuennen, T. Excess Fines, Premium Product. Rock 

* ° _ rod., v. 87, No. 9, Sept. , pp. 42-44. 
of America. Wage concess1ons and a zy ear 18Levine, S. More Construction Aggregate for Austin, 
suspension of cost-of-living adjustments TX, Pit & Quarry, v. 76, No. 10, Apr. 1984, pp. 30-33, 71. 

were parts of the negotiated agreement. Prod. Now 1884, pp Bean New Frac Sand Plant. Rock 
The refinery employed 275 workers at the 20Work cited in footnote 13. 

os : 21Engineering News Record. Buildings Are Turning to time production resumed. Stone. V. 212, No. 10, Mar. 8, 1984, pp. 26-28. 
The Corpus Christi refinery had account- 72Epler, B. Duval To Sell All Mining and Metals 

ty; when it closed, owing to a lack of feed —*Bif Aquitaine Inc. Annual Report 1984. 
and depressed zinc prices, the refinery was _,, Eckert, G. F.. Jr. Sulphur; Lower Stocks and Higher 
operating at only 50% of capacity. When 110. BES NE HN Co OSE LID BP 
production resumed, it operated at about No nasa Notes, sLignite. Texas’ Energy Wild Card. 
5,900 metric tons per month, or 56% of its oLalusake, P. Lignite Once Scorned Fuel Powers Gulf 

7 7. . . : ast Energy Drive. Coal Week, July 25, 1983, p. 3. 
104,000-metric-ton-per year capacity. , Texas Energy and Natural Resources Advisory Council. 

At yearend, however, the company’s 1984 Impacts of Lignite Development in Texas: An Environ- 
+s mental Primer. Aug. , pp. 64-65. 

annual report stated that a decision had Miercort, C. R. Texas Utilities See Power in Lignite. Am. 
been made to suspend operations at Corpus Min. Congr. J., v.70, No. 14, July 5, 1984, pp. 12-18. 

Christi indefinitely in early April 1985 be-  opcine® ya ogews Report. Feb. 2, 1984, Pittsburgh 
cause of declining prices and high costs. pees Industrial Expansion. Univ. Tex. (Austin), Bur. 

arco’s slag-fumi of Bus. Res., Jan. and Aug. 1984. 
As srag-tuming plants at El Paso, TX, 27Engineering and Mining Journal. Activity Digest. U.S. 
and East Helena, MT, were expected to be Mine/Plant Activity, Texas. V. 10, No. 10, Mar. 16, 1984, 

p. 6. 
Closed pe rmanently because the company The Mining Record. Asarco Reports Net Earnings For 
wrote off all of their asset value against 1983. Apr. 11, 1984, pp. 8, 6.
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Table 10.—Texas: Primary smelters, refineries, and reduction plants 

eT 

Product, company, plant Location (county) Material treated 

Aluminum: 
Aluminum Co. of America: ; 

Rockdale (reduction) ___._-~~---------~------ Milam _____—--—~- Bauxite. 

~ Reynolds Metals Co.: . . 
San Patricio (reduction) _______-__------—----- San Patricio ___~—-- - Do. 

Sherwin plant (alumina) -____——~---~--------- ___-do_~__~_~_~-- Do. 

Antimony: 
ASARCO Incorporated: 

El Paso smelter ________-_._-~---~---~------- El Paso _____---~- Ore. 

Cadmium: 
. 

ASARCO Incorporated: 
Electrolytic. ___._.___-_-_----------------- Nueces___————~——- Do. 

Copper: 
ASARCO Incorporated: . 

Amarillo refinery!__________-_------------- Potter ______--~-~+- Blister and anode. 

El Paso smelter ____________-_--~--~-~------- El Paso ____~---~- Ore and concentrates. 

' . Phelps Dodge Refining Corp.: ; 

Nichols refinery? _________----~---------- ____do ___---~-~- Blister and anode. 

Iron: 
Armco Inc.: - 

Houston plant ________------------=------ Harris ______-—~- Ore and scrap. . 

Lone Star Steel Co.: an 

Daingerfield plant_______---—----~--------- Morris __—~_~—-—-- Do. 
Tex-Iron Inc.: 

Larue operations. ___ — _____--------------- Henderson ___~_—-~- Ore. 

United States Steel Corp.: 
- Baytown plant _________-+=--------------- Chambers — _ ~~~ ——- Ore and scrap. 

Lead: 
ASARCO Incorporated: 

El Paso smelter _________________.-------- . El Paso ___-~--~-~- Ore and concentrates. 

Magnesium: 
The Dow Chemical Co.: 
Freeport plant, electrolytic ___.-_------------ Brazoria___——_——-~- Seawater. 

Zeolites: 
Ethyl Corp _______-__--_-~------------------ ___-do .-_-_-+-~-- Salt. 

Zinc: 
ASARCO Incorporated: 

. 

Corpus Christi electrolytic? _._._._._._._.__-_..----- ~ Nueces_~-------- Ore and concentrates. 

E] Paso fuming plant _________.=—---------- El Paso __—~__~-~—-_~- Dusts and residues. 
a 

1Asarco’s Amarillo refinery also produced gold, nickel sulfate, palladium, platinum, selenium, silver, and tellurium. 

2Phelps Dodge’s El Paso (Nichols) refinery also produced copper sulfate, gold, palladium, platinum, selenium, silver, 

and tellurium. 
3 Asarco’s Corpus Christi refinery also produced sulfuric acid and cadmium. 

Table 11.—Texas: Secondary metal recovery plants 
a 

; 

County and company Material Product 

Bexar: 
B River City Steel & Recycling Co___ Scrap metal ________----~-- Smelter and refined scrap metals. 

razoria: 
Cole Reduction Corp_—_——-~— ~~ — Aluminum scrap ___—~-——_——--—~- Alloyed aluminum ingot. 

in: 
Dan? Batteries Inc______---_~- Lead scrap __—--___------~-- Battery lead oxide, pig lead. 

as: 
Dixie MetalsCo ______-_---~- ___-do ___-----_---+--~-- Lead pigs, alloys, chemicals. 

Laclede Steel Co _..____------ Steel scrap___.____------~- Reinforcing steel. 

gi ok or ~ oe ee ee Lead scrap _______-__---~--~- Lead shot, solders, lead pipe. 

‘aso: 
Border Steel Rolling Mills Inc _ _ —_ Steel scrap______--_------- Reinforcing bars, bar shapes, 

steel grinding balls. 

pun International Corp _—_—_—~~- ~__.do ~~ --_~~----~---- Precipitation iron. 

is: 
Chaparral Steel Co_____-~---- ~__-do ____~-_~-___~-+-~-+- Steel reinforcing bars and 

shapes. 

G Industrial Metals Co______—-~- Scrap metal ________~---~-~- Metal shapes and ingots. 

Gregg: 
Marathon-LeTourneau Co _ — _ ~~~ Steel scrap_______-------~- Steel castings and shapes. 

Southwest Steel Castings Co — _ __ _— ~__-do _~___~-~--L----~-+- Steel castings. 

Guadalupe: 
Structural Metals Inc ____~---- ___-do ~__----~------~--- Structural steel reinforcing 

ars. 

Harris: 
A & B Metal Manufacturing Co. Inc Scrap metal __-___--_------- Tungsten carbide. 

Federated Fry Metals Corp_ — — ~~ — Various metals ________~—-~- Lead ingot, solder, copper tubing, 
bearing metals, sheet lead, lead 
pipe. 

Gulf Reduction Corp_ —__—-—-—--- Aluminum zincscrap __—-——~—-~-~- Aluminum and zinc ingots, and 
oys. 

Houston Lead Co____-_------ Lead scrap _______--~--~-~-~~-- Lead pigs, ingots, alloys. 

Lead Products Co. Inc_ _____--- ~__-do ____.-~---~-+--+-+- Do. 

Proler International Corp —__ ~~~ Various metals _______--—~-~- Zinc slab, aluminum alloys, 
precipitation iron.
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| Table 11.—Texas: Secondary metal recovery plants —Continued 

. County and company Material Product - 

aa eC 

Jefferson: . 
Les eoreetown Texas Steel Corp =H Steel scrap_______________ Steel rods and shapes. 

n: . 
NUCOR Corp., Nucor Steel Div_-_.  ____do ________________ Do. a 

San Antonio: 
Standard Industries__________ Lead scrap, soft lead, drosses ___ _ Battery metals, grids, oxides. Smith: 
Bloch Metals Inc____§__~______ Aluminum scrap ____§_______ Aluminum ingots. Tyler Pipe Industries Inc____ ___ Steel scrap____.___________ Pipe and pipe fittings. Tarrant: 
Texas Steel Co _.___________ ~---do ___________ Carbon and alloy steel bars and 

shapes, reinforcing bars. 
EE 

Table 12.—Principal producers 

Commodity and company Address . . Type of activity County CO 

Asphalt (native): . a Azrock Industries Inc _ _____ 84 NE. Loop 410 Quarry and plant __ Uvalde. 
Suite 480 W 
San Antonio, TX 78216 

White’s Mines Inc.2 _____ _ Box 32688 _~_.-do=__~_____ Do. 
San Antonio, TX 78216 

Barite: 
. ‘Dresser Industries Inc____ __ Box 6504 _- Grinding plants ___ Cameron and 

Houston, TX 77265 Galveston. Milwhite Co. Inc.? ______ __ 5801 Lyons Ave. _~._-do________ Cameron and Harris. 
Houston, TX 77020. . 

NL Industries Inc ________ Box 1675 —---~-do______ Nueces. 
Houston, TX 77001 

Cement: 
_ Alamo Cement Co ________ Box 6925 Quarry and plant __ Bexar. 

San Antonio, TX 78209 a 
Centex Cement Corp., a sub- 4600 Republic Bank Tower Quarries and plants_ Hays and Nueces. sidiary of Centex Corp. Dallas, TX 75201 
General Portland Inc ______ 12700 Park Central Pl. ~-~-do________ Bexar, Dallas, 

Dallas, TX 75251 ‘Tarrant. - Gifford-Hill & Co. Inc ____ __ Box 520 - Quarry and plant __ Ellis. : Midlothian, TX 76065 . . . Southwestern Portland Cement Box 392 Quarries and plants_ Ector, E] Paso, Co. El Paso, TX 79943 Potter. Texas Industries Inc.7____ _ _ 8100 Carpenter Freeway _~_~~_do_ _____ Comaland Ellis. - 
Dallas, TX 75247 

Clays: - 
Acme Brick Co., a division of Box 886 Pits and plants____ Denton, , Justin Industries Inc. Denton, TX 76202 Guadalupe, 

Henderson, 
Nacogdoches, 
Parker, 
Van Zandt, . 
Wise. Elgin-Butler Brick Co___ _ _ _ Box 1947 Pit and plant _____ Bastrop. . Austin, TX 78767 

Featherlite Building Products Box 141 ~~ ~-do________ Eastland. Corp. Ranger, TX 76470 . Henderson Clay Products Co_ _ Box 490 Pits and plants____ Cherokee, Ellis, Lindale, TX 75771 Harrison, Rusk. Southern Clay Products Inc __ Box 44 ~---do________ Gonzales and Gonzales, TX 78629 Henderson. Texas Clay Industries Inc____ Box 469 Pit and plant_____ Henderson. 
Malakoff, TX 75148 

Gypsum: 
Genstar Building Products Box 2580 Quarry and calcining Nolan. Materials Co. Irving, TX 75061 plant. . Georgia-Pacific Corp_______ 133 Peachtree St. NE. ~~ -do________ Hardeman. 

Atlanta, GA 30303 
National Gypsum Co _____ _ 2001 Rexford Rd. Quarries and calcin- Fisher, Kimble, Charlotte, NC 28211 ing plants. Stonewall. United States Gypsum Co__ _ _ 101 South Wacker Dr. ~_--do________ Harris and Nolan. 

Chicago, IL 60606 
I Windsor Gypsum Co_____ __ McQueeney, TX 78123__ _ _ —~~~-do________ Guadalupe. ron ore: 

Hudson Bros. Mining Co. Inc_ _ Box 301 Mine__________ Cherokee. 
Rusk, TX 75785 

Lone Star Steel Co________ Box 35888 Mines ___§___ Cass and Morris. 
Dallas, TX 75235 

Mathis & Mathis Mining 1101 Santa Rita Mine__________ Cass. & Exploration Co. Box 2577 
Silver City, NM 88062 

See footnotes at end of table.
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Table 12.—Principal producers —Continued 
i 

Commodity and company Address Type of activity County 

Lime: 
Austin White Lime Co_ _____ Box 9556 Plant ________~ Travis. 

; Austin, TX 78766 
Chemical Lime Co. Inc __ ~~~ P.M. Hwy. 2602 Plants________~— Bosque and Burnet. 

Clifton TX 76634 
Holly Sugar Corp_________ Drawer 1778 Plant ________- Deaf Smith. 

‘Hereford, TX 79045 
Redland Worth Corp_ — _ — — —— Route 2, Box 222 ___-do____~__- Bexar. 

San Antonio, TX 78229 
Round Rock Lime Co., a sub- Box 38 _ LL dow ee Hill. 

sidiary of Dravo Lime Co. Blum, TX 76627 
Texas Lime Co., a subsidiary of Box 851 ___-do_ ~~ -_- Johnson. 

Rangaire Corp. Cleburne, TX 70631 
United States Gypsum Co____ 101 South Wacker Dr. _~__-do____ ~~. Comal. 

Chicago, IL 60606 
Salt: ; 

. Diamond Shamrock Corp _ _ — — 717 North Harwood ___-do___~__ ~~ Chambers. 
. Dallas, TX 75201 

’ The Dow Chemical Co.* __ _ __ 2020 Dow Center Brine ________-— Brazoria. 
—— . Midland, MI 48640 

Morton Thiokol Inc _____~ _ 110 North Wacker Dr. Underground mine Van Zandt. 
Chicago, IL 60606 and brine. 

Texas Brine Corp______-~_ - 2000 West Loop South Brines_________ Harris, Jefferson, 
. Houston, TX 77027 Matagorda. 

Sand and gravel: . 
Capitol Aggregates Inc. a sub- Drawer 33240 Stationary plants __ Bexar, Freestone, 

sidiary of H. B. Zachry Co. San Antonio, TX 78265 Travis, Val Verde. 
Centex Materials Inc ____~_- Box 2252 Pits and plants__ _ — Hays and Travis. 

co Austin, TX 78768 
- The Fordyce Co_________- Box 1981 ~_~-do____--~- Hidalgo and 

7 San Antonio, TX 78297 Victoria. 
Gifford-Hill & Co. Inc _____-~ Box 47127 ____do_ ~~~ Brazos, Colorado, 

Dallas, TX 75247 Dallas, Ellis, 
McLennan. 

Lone Star Industries Inc.5 ___ Box 47327 _~___do__ Colorado, Dallas, 
' Dallas, TX 75247 Liberty, 

Montgomery, 
Nolan, Wise. 

Oglebay Norton Co., Texas 2212 Arlington Downs Rd. Pits and plant ____ McCulloch. . 
Mining Co. Suite 103 

Arlington, TX 76011 ; , 
Parker Bros. & Co. Inc___—_ — Box 107 Stationary plants and Colorado, Fayette, 

Houston, TX 77001 dredge. Harris, Victoria. 
Pennsylvania Glass Sand Corp_ Box 187 Pits _________ _ Live Oak and 

Berkeley Springs, McCulloch. 
WV 25411 

Thorstenberg Materials Co. 363 North Belt No. 540 ~_—-do_.__-_-_ Colorado and 
Inc., a division of Ideal Basic Houston, TX 77054 Fayette. 
Industries Inc. 

UNIMIN Corp ______-__- 50 Locust Ave. Plant ________- Johnson. 
New Canaan, CT 06840 

Sodium sulfate (natural): 
Ozark-Mahoning Co _______ 1870 South Boulder Plants________~. Gaines and Terry. 

Tulsa, OK 74119 
Stone: 

General Portland Inc ______ 2800 Republic Bank Tower Quarries _______ Dallas, Tarrant, 
Dallas, TX 75201 Wise. 

Gifford-Hill & Co. Inc.® _____ Box 47127 _~__-do___--_-- Comal, Ellis, 
Dallas, TX 75247 Hudspeth, Wise. 

Lone Star Industries Inc ____ Box 47327 _~_—-do_______- Burnet, Nolan, Wise. 
Dallas, TX 75247 

Parker Bros. & Co. Inc_ __—_~- Box 107 Quarry ________ Comal. 
Houston, TX 77001 

Texas Crushed Stone Co_ _ _ __ Box 1000 ___-do.__.-__- Williamson. 
Georgetown, TX 78626 

Texas Industries Inc__ ____ _ Box 146 Quarries _______ Comal, Ellis, Jack, 
Midlothian, TX 76065 Wise. 

Vulcan Materials Co.7______ Box 13010 ____-do._______ Bexar, Grayson, 
San Antonio, TX 78213 Wise. 

Sulfur: 
Byproduct: 

Amoco Production Co ___ Box 591 Secondary recovery — Andrews, Ector, 
Tulsa, OK 74102 Hockley, Van 

Zandt, Wood. 
Exxon Chemical Americas, Box 77253-3272 ___-do___.-_—- Atacosa and Harris. 

a subsidiary of Exxon Houston, TX 77079 
rp. 

Gulf Oil Co__ ~~ Box 701 ___-do_ ~~ ____ Crane, Hopkins, 
Port Arthur, TX 77640 Jefferson, 

Karnes. 
Phillips Petroleum Co _ — — Bartlesville, OK 74003 _ _ __ ~-—-do.______~_ Andrews, Brazoria, 

Hutchinson. 
Smackover Shell Ltd _ _ _ _ Rte. 2, Box 152 ~__-do___ Henderson. 

Eustace, TX 75124 
Texaco Producing Inc ___ Box 8 ~__-do________ Franklin and 

Scroggins, TX 75480 Freestone. 

See footnotes at end of table.
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| Table 12.—Principal producers —Continued _ | 
eee 

Commodity and company Address Type of activity County 
a 

Sulfur —Continued a 

Native: oe 
Duval Corp__________ 19 First City National = ——_ Frasch mine _____ Culberson. . m 

an 
Houston, TX 77002 . oo 

Farmland Industries Inc_ _ Box 850 ~-—-do_ 2 ____ Pecos. 
Fort Stockton, TX 79735 

Texasgulf Chemicals Co., a Glenwood at Glen Eden Frasch mines_____. Pecos and Wharton. 
subsidiary of Elf Aqui- Box 30321 » Ho 

Tal taine Inc. Raleigh, NC 27622-0321 . 
c: a . 
Pioneer Talc Co. Inc __ ___ __ Chatsworth, GA 30705_ _ _ _ Pits and plant __ __ Hudspeth. 
Southern Clay Products Inc __ Box 44 _~_-do________ Do. 

. Gonzales, TX 78629 
Texas Talc Co., a subsidiary of Box 17180 Pits ~~ ‘Do. 

Dal-Tile Corp. Dallas, TX 75217 a 
Westex Minerals Co., a subsid- Box 15038 Mine and plant ___ —_.Culberson. Bo 

iary of Milwhite Co. Inc. Houston, TX 77020 CO, . 
Vermiculite: aan oe 

W. R. Grace & Co_________- 2651 Manila Rd. Exfoliating plants _ _ Bexarand Dallas. 
- + Dallas, TX 75200 : oe 

Vermiculite Products Inc _ __ _ Box 7327 Exfoliating plant __ —_ Harris. 
Houston, TX 77008 . 

eee 

1Also stone, Brown, Parker, Taylor, and Uvalde Counties. . 
?Also clay and shale, Fayette and Walker Counties. | J 
SAlso clays, Ellis, Fort Bend, Guadalupe, and Navarro Counties; sand and gravel, Colorado, Dallas, Denton, Ellis, 

Parker, Tarrant, and Travis Counties. . 
“Also magnesium compounds, Brazoria County. . o 
5Also cement, Nolan County. 7 : 

_ 8Also clays, Ellis County. 
7Also industrial sand, McCulloch County. . .



The Mi l Industry of Utah 

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

| - By Lorraine B. Burgin! © 

The value of nonfuel mineral production land cement, construction sand and gravel, 

declined from $657 million in 1983 to $524 silver, salt, potassium salts, phosphate rock, | 

million in 1984. Metal production fell to less lime, crushed and broken stone, native as- 

than two-thirds of the total value of nonfuel _ phalt (gilsonite), sulfuric acid, and molybde- 
mineral output because of low metal prices num. | 
and the corresponding drop in copper, gold, Nationally, the State ranked first in gil- 

silver, and vanadium production. In con- sonite and beryllium hydroxide production; 
trast, the total value of nonmetals output second in potassium salts and magnesium 
rose because of a record increase in con- metal; third in copper, gold, and vanadium; | 

struction activity. and fifth in molybdenum, phosphate rock, 
Utah’s principal commodities, in decreas- and silver. 

ing order of value, were copper, gold, port- . 

Table 1.—Nonfuel mineral production in Utah’ 
a 

1983 . 1984 

Mineral Value Value 
Quantity (thou- Quantity (thou- 

. sands) sands) 

Beryllium concentrate ___________.._______-~short tons__ Ww WwW 6,080 $6 
Clays? _.__________________.~ ~~ ~ thousand short tons__ 227 $1,569 815 2,223 
Copper (recoverable content of ores, etc.)____ ______~—-metric tons_ — 169,751 286,403 WwW WwW 
Gem stones __________________ ee NA 80 NA 80 
Gold (recoverable content of ores, etc.) _.._ _______~—-troy ounces_ _ 238,459 101,107 WwW W 
Gypsum ___________________--~ ~~ thousand short tons_ _— 305 2,736 277 2,671 
Lime _____________~_ eee do 315 16,771 297 16,471 

| a  « 936 23,184 1,246 28,651 
Sand and gravel: 

Construction _____________~_----------_--~--do___~_ €9 800 “19,800 15,217 34,507 
Industrial ______~______________---_-~-~~do____ 24 WwW 11 WwW 

Silver (recoverable content of ores, etc.) ___. thousand troy ounces_ — 4,567 52,242 Ww WwW 
tone: 
Crushed _______.______..._—_--~- thousand short tons_ _ 4,407 14,636 €5,200 “16,400 

Combined value of asphalt (native), cement, clays (fuller’searth), iron 
ore (usable, 1983), lead (1984), magnesium compounds, molybdenum, 
perlite (1983), phosphate rock, potassium salts, sodium sulfate, stone 
(dimension, 1983), vanadium, zinc (1984), and values indicated by 
symbol W ___________-___-_-~---~-~-~-------------- XX 138,051 XX 423,153 

Total __-____________ ee XX 656,579 XX 524,162 
a 

€fstimated. NA Not available. |W Withheld to avoid disclosing company proprietary data; value included with 
“Combined value” figure. XX Not applicable. 

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes fuller’s earth; value included with “Combined value”’ figure. 

587
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Table 2.—Value of nonfuel mineral production in Utah, by county! a 

; _ (Thousands) oe . 
TT 

County 1962 (1988 Minerale produced in 168 ——_—.: eee 

Beaver_______________ $132 (?) Stone (crushed). . 
BoxElder_____________ WwW WwW Stone (crushed), salt, silver. 
Cache __-_____________ WwW W _ Stone (crushed). 
Carbon. _______~_______ W $13 - Do. 
Daggett _.__§_-§_________ ) 6 Do. . 
Davis______§___§_______ 2,126 (?) . 
Duchesne _____________ 528. 1. ‘Do. 
—Emery_____ ~~ 352 ?) oo 
Garfield______________ W 62 Stone (crushed). 
Grand _______________ W WwW Potassium salts, salt. 
Tron ~~ __ . 19,284 28,197 Silver, iron ore, stone (crushed), gold. 

- Juab____ 8,858 W Cement, stone (crushed), gypsum, clays. 
Kane____§ = = WwW 2 Stone (crushed). , 
Millard __-____________ 5,185 WwW Lime, stone (crushed), perlite, gypsum, beryllium. 
Morgan ______________ WwW WwW Cement, stone (crushed). 
SaltLake _____________ 425,137 W Copper, gold, silver, cement, molybdenum, salt, stone 

. 7 (crushed), sand and gravel (industrial). 7 so 
San Juan _____________ W W Vanadium. — 
Sanpete __-____________ WwW WwW Gypsum, clays, stone (crushed). 
Sevier ______________ 2,326 2,504 Gypsum, salt, clays. 
Summit ____§__________ Ww WwW Clays, stone (crushed). 
Toode__-_________ 19,259. _ 36,978 Gold, lime, salt, potassium salts, stone (crushed), 

oe magnesium compounds, clays, silver, copper. 
Uintah___§__§_~§__§___ 24,934 W Phosphate rock, stone (crushed and broken). 
Utah_____ 5,575 1,473 Stone (crushed), clays, gold, silver. a 
Wasatch. _§_§_§_§_§___ 368 54 Stone (crushed). : , 
Washington____________ 778 180 Do. 

. Weber__-________ 42,966 - W Potassium salts, salt, magnesium compounds, sodium 
sulfate. 

Undistributed*__________ 48,530 567,309 
Sand and gravel (construction) XxX | ©19,.800 
Stone: 

Crushed ____________ “9.800 XX » 
Dimension __________ W XX 

Total _-_________ T 5616,092 656,579 
eee 

“Estimated. "Revised. |W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
_ XX Not applicable. 

Piute, Rich, and Wayne Counties are not listed because no nonfuel mineral production was reported. 
7Construction sand and gravel was produced; data were not available by county. Total State value is shown 

separately under “Sand and gravel (construction).”’ 
Crushed and dimension stone (1982) was produced; data were not available by county. Total State values are shown 

separately under “Stone.” 
Includes asphalt (native), gem stones, and perlite (1982), that cannot be assigned to specific counties, and values 

indicated by symbol W. 
*Data do not add to total shown because of independent rounding. 

Table 3.—Indicators of Utah business activity 
eee 

1982" 1983 1984? eee ee 

Employment and labor force, annual average: 
Population._______________________________ thousands__ 1,571 1,618 1,652 
Total civilian labor force —-§__§$_____________________ _do____ 676 694 721 
Unemployment____________._~________ dol 53 64 AT 

Employment (nonagricultural): 
Mining total’ ______________________ do 18.2 14.0 12.7 

Metal mining _-________________________ dol 6.6 5.5 4.2 
Nonmetallic minerals except fuels? ______________do____ 1.0 9 NA 
Coal mining _________________________ dol 5.2 3.2 2.8 

__ Oil and gas extraction? ______§_§_______________do____ 5.4 4.5 NA 
Manufacturing total __________________________do____ 85.7 85.5 94.2 

Primary metal industries ____________________do____ 6.8 5.8 5.7 
Stone, clay, and glass products?_________________do____ 3.6 3.6 NA 
Chemicals and allied products?_________________do ___ 3.9 3.5 NA 
Petroleum and coal products __________________do____ 1.0 9 NA 

Construction ____________________ dol 26.9 28.7 35.0 
Transportation and public utilities ___.__.._______________do____ 35.4 35.9 36.4 
Wholesale and retail trade _.__§ »§_-_-§_ >_> =e edo, 132.0 133.5 140.9 
Finance, insurance, real estate __-____________________do____ 26.6 28.0 29.8 
Services __--_____________ dol 109.7 112.5 121.3 
Government and government enterprises________________do____ 126.4 128.8 131.1 

Total _.-____________________ dol 560.9 566.9 601.4 
Personal income: 

Total ____~_~_-___~__ = millions _ $13,685 $14,593 $16,074 
Per capita __§__-§__________ $8,709 $9,021 $9,783 

See footnotes at end of table.
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Table 3.—Indicators of Utah business activity —Continued. 

i 

-. 19827 1983 1984? 

Hours and earnings: 
os . : ; 

Total average weekly hours, production workers __--_—--—-------- 38.8 39.6 40.3 

Mining __________----~----~---~----------------- 42.6 41.7 43.2 

Total average hourly earnings, production workers ____———-—---~---- $9.40 $9.74 $9.93 

Mining ___________---------------------------- $11.88 $12.48 $12.26 

Earnings by industry: 
Farm income __________-_-__~__--~__---~----- millions__— $85 _ $89 $106 

Nonfarm_____________~________~-~----~--~-~--~--do___-~ $10,167 $10,799 $11,983 

Mining total _______________----------------do___- $587 $463 $449 

Metal mining. _____________--------------do__~- $207 $193 $156 

Nonmetallic minerals except fuels ____________--~-—do___~ $25 $22 $21 

Coal mining ______________--------------do__~~ $186 $121 $125 - 

Oil and gas extraction ___________---_------~-do__~~ $168 $127 $147 

Manufacturing total ___________---------------do_-~- $1,848 $1,940 $2,250 

Primary metal industries ___________-.-------do___- $235 $203 $219 

Stone, clay, and glass products ________-____----do___- $78 $85 $110 

Chemicals and allied products. ________. _-----_----do___-_ $67 $67 $79 

Petroleum and coal products _____.____---------do____ $39 $40 $42 

Construction. ___________-______-------------do___- $633 ~~ $692. $849 

Transportation and public utilities ________-_-------do___-_ $974 $1,067 $1,120 

Wholesale and retail trade __________________-_--do____— $1,690 $1,797 $1,975 

Finance, insurance, real estate. _________--___-----do__~- $443 $521 $599 . 

Services___________---_-__-_-~--------------do___- $1,751 -» $1,885 $2,135 | 

_ Government and government enterprises __________—--do___- $2,221 ~ ' $2,407 $2,577 

Construction activity: 
. 

Number of private and public residential units authorized__ ___—_--~ ~~ 7,667 14,805 ~ 18,419 

Value of nonresidential construction __.________-__—~— ~~ millions__ $436.4 $362.2 $486.8 

_ . Value of State road contract awards ___________________-do__~~ $85.0 $179.0 $187.2 

Shipments of portland and masonry cement to and within the State SO : 

thousand short tons_ _— 599 793 974 : 

Nonfuel mineral production value: a 

~ Total crude mineral value ______________-__--—--—-- millions_ _ $616.1 $656.6 $524.2 a : 

Value per capita ____________-_---------------------- $392 $406 $317 

rn 

. 

PPreliminary. "Revised. NA Not available. 
1Bureau of Labor Statistics totals may not add owing to inclusion of data from other sources. 

Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 

U.S. Bureau of Mines. . 7 
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Figure 1.—Value of mine production of copper and total value of nonfuel mineral 
production in Utah.
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SO Figure 2.—Principal mineral producing localities in Utah. : 

Trends and Developments.—Mining in prices for its coproduct uranium resulted in 
the State continued to suffer a series of the shutdown of Utah’s uranium oper- 
setbacks. Copper production plummeted as ations. 
Kennecott reduced output by two-thirds at In the nonmetals group, production de- _ its Utah Copper Div. when financial losses clined even though output of most construc- 
were exacerbated by the refusal of union tion materials rose. Leading commodities, 
representatives to renegotiate mid-1983 la- in descending order of value, included ce- 

_ bor agreements with the company. Utah’s ment, construction sand and gravel, salt, 
copper industry contended with the lowest potassium salts, phosphate rock, lime, 
copper prices, in real terms, since the Great crushed stone, gilsonite, sulfuric acid, gyp- 
Depression, sluggish markets, large inven- sum, clays, and sodium sulfate. Declines 
tories, and increased competition from im- were noted in all commodities except for the 
ports. Gold, molybdenum, and silver, impor- increased output of cement, clays, construc- 
tant byproducts of copper production, also tion sand and gravel, and crushed stone, 
declined as copper mining was cut back and which was attributed to significant in- as prices for the precious metal were sharp- creases in residential construction and a ly reduced. Pig iron production increased; near record rise in nonresidential construc- 
however, ores were shipped in from out of _ tion. Other construction fell 87% in 1984 
State and the depressed steel industry in with the completion of certain powerplants, _ the State competed with Japanese imports bridges, and highways, some of which were 
on the west coast, the industry’s principal damaged by flooding in the Great Salt Lake 
western marketplace for steel. Vanadium area? 
output declined sharply as consumption of The wet-weather cycle that began in 1982 ferrovanadium by domestic steel producers continued during 1984, causing a rise in the 
remained depressed and as continuing low level of Great Salt Lake to a peak of 4,209.6
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feet and severely impacting industries on its from the sales or use tax for 5 years begin- 
shores. Magnesium, potash, and salt produc- ning July 1, 1984; the exemption applied to 
tion were affected when the lake waters purchases over $500,000 per year for materi- 
diluted their brines and damaged solar als, equipment, or services for any mine, 
evaporation ponds; also, the zirconium in- mill, reduction works, smelter, refinery (ex- 

dustry lost waste water disposal areas to an cept oil and gas), synthetic fuel-processing | 
- invasion by Great Salt Lake waters. Potassi- and upgrading plant, rolling mill, coal 

um salts production declined significantly washing plant, or melting facility. H.B. 30 
| when most of Great Salt Lake Minerals & authorized the Division of State Lands to 

Chemicals Corp.’s solar ponds on Great Salt breach the Southern Pacific Railroad cause- 
_ Lake were flooded. The company was the way and to construct a trestle to lower the 

Nation’s largest producer of sulfate of pot- water level of the Great Salt Lake south 
ash. arm. S.B. 112 increased the occupation tax 

In a growing awareness of the importance on oil and gas from 2% to 4% (except wells 
of the lake to the State as well as to indus- producing less than 20 barrels per day). | 
tries on its shores, the Utah Geological and H.B. 180 raised the corporate franchise tax 
Mineral: Survey published two papers de- (based on income) from 4% to 5%. The 3d 
scribing the sampling of brines and fluctua- special session of the 1984 45th Legislature 
tions of the levels of Great Salt Lake. passed S.B. 1, one provision of which pro- 

Reduced activity was noted in coal, oil vided an appropriation of $600,000 to the 
and gas, and uranium mining in Carbon, Water Resources Division to complete stud- 
Emery, Grand, and San Juan Counties. In ies on Great Salt Lake management. 

Emery County, a major disaster occurred in The U.S. Department of Energy and the 
December when a fire at the Wilberg coal Utah Department of Health awarded Argee 

_ mine, operated by the Emery Mining Co. for Corp., Denver, CO, a $37.9 million contract 

the Utah Power & Light Co., claimed 25 to remove 2.9 million tons of uranium- 

lives. The mine was closed, causing many vanadium tailings from the old Vitro Chem- 
more layoffs. | ical Co. site in south Salt Lake City. The 

Legislation and Government Pro- tailings will be moved by 100-ton, 100-car 
grams.—The Governor signed four bills re- trains 85 miles to a remote area at Clive, 

' lated to mining that were passed by the Tooele County, after the disposal sites have 
1984 budget session of the 45th Legislature, been prepared. A $1.7 million plant will be 
meeting from January 9 to January 28.S8.B. built at Vitro to clean ground water and an 

_ 22 exempted modernization, expansion, or aggregate plant at Clive to produce materi- 
new construction in the mining industry al to cover the tailings. 

REVIEW BY NONFUEL MINERAL COMMODITIES | 

METALS. ty, for processing into beryllium hydroxide. 
. . . The company also purchased beryl ores, 

Beryllium.—Beryllium ore production de- primarily from foreign sources, for treat- 
clined in quantity and value during 1984. ment in a separate circuit, reactivated after 
Brush Wellman Inc. continued as the prin- an equipment failure in 1983. The berylli- 
cipal producer of beryllium in the United um hydroxide product was shipped to the 
States and the only company recovering the company’s Elmore, OH, plant for conver- 
beryllium product from bertrandite ore. gion to beryllium alloys, beryllia ceramic, 
According to its 1984 annual report, Brush and metallic beryllium. 

Wellman produced 402,000 pounds of beryl- Copper.—Copper production in the State 
lium in 1984, compared with 458,000 pounds continued to decline for the third straight 
in 1983. The average market price of berylli- year and, in 1984, dropped more than one- 

um dropped from $59 in 1983 to $54 per third in value as the average copper cathode 
pound in 1984. The company estimated price plunged from $0.7653 in 1983 to 
proven bertrandite ore reserves at 5.4 mil- $0.6676 in 1984. 
lion short tons averaging 0.22% beryllium, Utah’s principal copper producer was 
as of December 31, 1984. Kennecott, a subsidiary of Kennecott Corp. 

Bertrandite ores were surface mined by acquired in 1981 by Standard Oil Co. of Ohio 
Brush Wellman and then trucked to its mill (Sohio). Sohio was 50% owned by British 
near Lyndall, north of Delta, Millard Coun- Petroleum Co. Ltd. The Utah Copper Div. at
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Bingham Canyon, 25 miles southwest of Div. production by two-thirds, beginning 
Salt Lake City, included one of the world’s July 1. About 1,795 workers were gradually 
largest open pit copper mines and a precipi- laid off during the remainder ofthe year. 
tate plant. Sixteen miles to the north were The total work force at Kennecott head- 
the company’s Bonneville crushing and quarters and Utah Copper Div. dropped 

_ grinding concentrator and the Magna and _ from a_ peak of 8,000 workers in 1972, to 
Arthur flotation concentrators capable of 7,400 in 1981, to 4,400 in 1983, to 2,200 at 
treating 108,000 tons of ore per day; a yearend 1984. The copper worker’s earnings : 
smelter with an annual production capacity averaged more than $22 per hour in wages _ 
of 210,000 tons of copper anode; and a_ and benefits in 1984, of which $13.38 was an 
refinery with an annual capacity of 195,000 average hourly wage, compared with an all- _ 
tons of copper cathode. The North Ore U-S.-industries average of $8.96 per hour. 
Shoot underground mine at Bingham was A 5-year study, funded by Kennecott in 
still being developed. | 1983, continued to investigate ground water 

The Sohio 1984 10K Annual Report tothe contamination from the Bingham Canyon 

| Securities and Exchange Commission show- operation. A company report to the State _ 
ed the Utah Copper Div. mined and process- Water Pollution Control Committee, Safe 
ed 21,965,000 short tons of ore yielding Drinking Water Committee, and Solid and | 

139,891 tons of copper, compared with Hazardous Wastes Committee indicated no 
33,310,000 tons of ore yielding 200,842 tons contamination of drinking water had been 

of copper in 1983. The average grade of ore found, although shallow ground water in 
mined increased from 0.626% copper in localized areas around evaporation ponds in 
1983 to 0.663% in 1984. In descending order South Jordan, the waste dump leaching 
of quantity, byproduct gold, molybdenum, system, and the Bingham Canyon Reservoir 
silver, and selenium, also were recovered. had been affected. In the .200-square-mile . 

Kennecott’s total operating losses rose from area studied in 1984, 4 wells were drilled to 

$91 million in 1983 to $160 million in 1984, monitor the quality of deep ground water, 
owing principally to a world oversupply of and 64 private wells, 48 wells on Kennecott 
copper, deteriorating copper prices, and property, and 29 surface water sampling | 

- mine curtailment costs. sites were checked. After contamination 
Kennecott reported that although its occurred in the Dry Fork area5 miles north — 

Utah property was competitive on a world of the open pit, the company spent more 
| scale, both in size and quality of reserves, than $10 million to build concrete-lined and 

the operation was not profitable because of clay-lined structures and evaporation ponds __ 
low copper prices and antiquated mining, to capture expected heavy runoff water. 
transportation, and concentrating facilities. Kennecott and Anaconda Minerals Co. 
The Magna mill was opened in 1907, the signed a Letter of Understanding for the 
Arthur mill in 1908, and the Bonneville cooperative operation of the mining and 
crushing and grinding plant in 1966. Mod- concentrating properties and facilities of 
ernization of the facilities was still under the Bingham Canyon Mine and of Anacon- 

_ study during 1984. Proposed changes includ- da’s adjoining Carr Fork Mine in early 
ed in-pit crushing of ore, use of a conveyor November. If the agreement is completed in 
system to carry ore to a concentrator to be 1985, Kennecott, the operator, would re- 
built north of Copperton, and pipelining the ceive 96% of the production. The Carr Fork 
concentrates to the Garfield smelter and operation was shut down in October 1982 
tailings to the Magna ponds. because of low copper prices and mining 

In December, the Salt Lake Planning problems. 
Commission approved zoning changes al- Sunshine Mining Co. shipped a copper- 
lowing tixe construction of the concentrator silver ore from the Trixie Mine, East Tintic 
and conveyor systems that were scheduled mining district, Utah County, to Kenne- 
to begin in the third quarter of 1985 and to cott’s Garfield smelter for use as a flux. 
be completed in 1988, pending approval of Kennecott mined a small amount of copper 
Sohio’s board of directors. at its precious- and base-metals Iron Blos- 

Citing continued losses and the failure of som Mine, Tintic mining district, Juab 
its unions to renegotiate its 1983 labor County. 
agreement, Kennecott slashed Utah Copper
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Table 4.—Utah: Mine production (recoverable) of gold, silver, | 
| -. copper, lead, and zinc, by county | | 

| | Lode Material Gold Silver | 
— County "pro treated” Troy Troy 

° 7 ducing! _ (etme . ounces Value ounces . Value 

1982, total ___.__________ 6 . 38,764,573 174,940 $65,761,695 4,342,333 $84,521,547 
1988, total _-____._______ 6 __ 81,152,258 238,459 101,106,616 4,566,610 52,242,019 - 

1984: nn a 
Box Elder_____________ 1 Ww Ww W Ww Ww 
Iron ______----~+-+-= PD WwW WwW | WwW WwW WwW 
Juab---- ed WwW WwW Ww WwW Ww 
SaltLake------_------- a Ww Ww Ww Ww Ww 
Tooele. 1° ~ 1,029,453 79,105 28,529,851 2,594 21,117 

— Utah___~---------- 5. 1 W wv WwW Ww Ww | 

Total 2 6 W W W Ww 
. Copper — _lead Zinc Total 

. Metre _ Value Metric Value Metric Value value . 

1982, total______________ 189,090 $803,488,112 Ww We _ Ww | 
1983, total. = ____- «169,751 —- 286,403,329 __. _ __ °  __  $489,751,964 

1984: ae SO | | 
Box Elder -"._____---- ° _- FL a -- _- -- WwW 
 Tron_- ~~ s----------- . _~ ——— = _— _~ -_- Ww 
Juab _-___________-_ | WwW Ww WwW Ww Ww Ww W 
Salt Lake __-_____----- wi. Ww fF ae _- _- Ww 

- Tooele. _-______---- _- — oe ao __ 28,550,968 | 
— Utah -_----_------- Ww Wo __ —— __ W 

yn ee w WwW wow W ow o 

W Withheld to avoid disclosing company proprietary data. | OF | : 
1Qperations at which metals were recovered only from tailings or precipitates are not counted as producing mines. 

_ 2Does not include gravel washed. ee SO - Do _ . 

| Gallium and Germanium.—St. George _ Gallium. and germanium were used in 
Mining Co., a subsidiary of Musto Explora- electronic applications, and germanium was | 

tions Ltd., Vancouver, Canada, continued to used for infrared optics, fiber optics, semi- | 

develop the old Apex copper-silver-zinc conductors, and detectors. | - | 

property for gallium and germanium. Lo- Gold.—Gold production declined in quan- 
cated west of St. George in the Tutsagubet tity and value as Kennecott’s Utah Copper | 

mining district near the southern end of the Div. cut back its Bingham Canyon operation 
Beaver Dam Mountains, the property con- and, consequently, its yield of gold recover- 
sisted of 22 patented and 9 unpatented ed as a byproduct. The drop in gold produc- 
mineral claims and 2 leased claims. Miner- tion value was partly attributed to the 
alization was associated with the Apex vein plunge in the price of gold from an aver- 
and is in the form of an irregular chimney age of $423.823 per troy ounce in 1983 to 
of leached, residual iron oxide in dolomite $360.656 in 1984. Additional gold producers, 
and limestone. Musto planned to invest in descending order of output, included the 
more than $12 million to complete the Mercur gold mine of Getty Mining Co., a 
development of the mine and to construct. a wholly owned subsidiary of Texaco Inc.; the | 
processing plant.‘ By yearend, the ware- Escalante Mine of Hecla Mining Co.; and 
house, laboratory, and shop buildings had _ the Iron Blossom Mine of Kennecott. 

been completed and construction on the Getty Mining completed its first full year _ 
processing plant and tailings ponds com- of production at its Mercur gold project, 
menced. Hazen Research Inc., Golden, CO, Camp Floyd (Mercur) mining district, 
spent 2 years developing the new process in Tooele County, 65 miles south of Salt Lake 
which a hot acid leach and cementation was City and 30 miles southeast of Tooele. The 
to be used to recover copper and silver; mine continued as the State’s second largest 
solvent extraction would separate gallium, gold producer. 
iron, and zinc; and germanium would be In February, Texaco took over Getty Oil 

chemically separated from the raffinate. Co., the parent company of Getty Mining, 
Stockpiled ore was expected to provide feed and by yearend, was discussing selling the 
for about 18 months of production. company’s Utah gold and coal properties.
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_, According to the Gold Standard Co. 1984 Nucor Grinding Ball Div. near Brigham - 
| _ annual report, 30,000 troy ounces of gold -City, depressed ‘conditions of the mining 
| were recovered in 1983 from the Mercur industry slowed production of steel grinding 

ores and 80,000 troy ounces in 1984. Gold balls. : a et 
Standard, owner of the mine’s original 4,500 © Magnesium.—Magnesium metal produc-. ' 
acres, was to receive 15% of the net profits tion increased in amount and value, owing — 
after Getty Mining recovered its own invest- in part to a rise in demand for the metal 
ment. A brief history and engineering de- and a small increase in price. ee 

" sign of the Mercur gold project ore process-- | AMAX Magnesium Corp., a subsidiary of 
_ ing facility were described in the liter- AMAX Inc., operated the Nation’s second 

ature.5 : wo . largest magnesium plant on the south arm 
_Iron Ore and Steel.—Utah iron ore pro- of Great Salt Lake at Rowley, Tooele Coun- 

_ duction ceased in 1982. The last stockpiled’ ty. Magnesium .was recovered from lake 
ore in the Iron Springs mining district near __brines concentrated in 40,000 acres of solar 

| Cedar City was shipped in 1983 by United’ evaporation ponds, processed into. magne- - 
| States Steel Corp. (USS) to its Geneva sium chloride, and electrolytically separat- | 

So . Works near Provo. In 1984, pig iron ship- ed.into magnesium metal and chlorine. 
ments increased nearly 60% in quantity Heavy precipitation in 1983 diluted lake . 
and value, and iron and steel slag sold and _ brines and necessitated a continuing $15 to 
used increased 122% in quantity and more $20 million project to raise dikes protecting. © 

| than 64% in value.. — | ---._. the ponds; in 1984, the plant was altered to 
With the permanent closing of its Atlan- process brine with 5.8% magnesium instead 

| tic City, WY, iron ore mine in October 1983, of .7.2% magnesium. To augment its own | 
| USS supplied its Geneva plant mainly with supply of brine, AMAX purchased 300,000 

taconite iron ore pellets from its Minnesota short tons of magnesium chloride from the: 
, operations. Factors considered in using the Kaiser Aluminum & Chemical Corp. plant 

higher quality Minnesota ores were mining at Wendover in exchange for 9,000 tons of 
| _ conditions and lower labor and energy costs. magnesium metal from AMAX. AMAX also 

The company also sold its Columbia and experimented with increasing evaporation . 
oO Geneva underground coal mines in Carbon by using a triphenyl methane (Neptune 

County to Kaiser Steel Corp. and continued Blue) dye to absorb sunlight and raise the 
— obtaining coking coal for the-steel plant water’s surface heat, thereby accelerating _ 

| from its captive Somerset Mine near Pa- the evaporation rate. According to the 
onia, CO. At the Geneva Works, the number AMAX 1984 10K Annual Report, the Utah 
of open-hearth furnaces in operation was facility was operated at a production rate of 
reduced from five to three and layoffs to- 35,000 tons per year and made a small profit 
taled nearly 400 workers, bringing total for the first time in the company’s 12-year 
employment down from 5,000 in 1981 to history. | 
2,400 by yearend 1984. Utah County. union’ Molybdenum.—The Utah Copper Div., 
membership dropped from a peak of 3,800 the only molybdenum producer in the State, 
workers in 1981 to 1,800 in 1984. A privately continued to ship molybdenum concentrate 
published study analyzed the forces and recovered as a byproduct of copper produc- 
issues behind the crisis of the domestic basic tion. As the company’s copper output was 

| steel industry and the implications of na- cut back in mid-1984, the quantity of molyb- 
tional problems for the Geneva Works.*® denum concentrate recovered declined 

Nucor Steel Co., a division of Nucor Corp., 5.38%. With drawdown on stockpiles, total 
operated its 400,000-ton-per-year steel mini- molybdenum concentrate shipments in- 
mill at Plymouth, Box Elder County. In creased less than 2% in quantity and value. 
April, flat demand and competition with Although exports dropped about 12%, do- 

_ Other domestic mills and foreign imports mestic shipments increased dramatically, 
forced the company to cut back from a5-to and by yearend, molybdenum concentrate 
4-day week, and mills were reduced from 15 stocks had been reduced 28%. The US. 
turns per week to 12 turns; no workers were Bureau of Mines estimated the average 
laid off. Products manufactured included producers’ price dropped from $3.65 per 
reinforcing bars, channels, angles, rounds, pound in 1983 to $3.50 per pound in 1984. 
flats, and coiled rounds. Nucor’s Vulcraft Silver.—Silver output declined in quanti- 
Div. at Brigham City used steel products ty and more than one-third in value as the 
from the Plymouth operation for the manu- average price of the metal slipped from 
facture of joists and joist girders. At the $11.44 per troy ounce in 1983 to $8.14 in
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1984. The principal silver producer in the In 1984, exploration at the mine totaled 

State was Hecla’s Escalante Mine, Iron 3,460 feet of drifting, 414 feet of raising, and 

County, followed by Kennecott’s Bingham 5,883 feet of long-hole drilling. As of Decem- 

Canyon Mine, Salt Lake County; Sunshine’s ber 31, 1984, reserves were estimated to be 

Trixie Mine, Utah County; United Silver 64,540 tons of ore containing 470,588 ounces . 

Mines Inc.’s Vipont Mine, Box Elder Coun- of silver, 7,187 ounces of gold, and 1.8 mil- 

ty; Getty Mining’s Mercur gold project, lion pounds of copper. | 

Tooele County; and Kennecott’s Iron Blos- At the Burgin Mine, also in the East Tin- | 

som Mine, Juab County. _ : tic area, the Apex No. 2 shaft was completed 

Hecla acquired the Escalante Mine in a_ to the 1,300-foot level in late 1984, and an 

merger agreement completed with Ranch- access drive totaling more than 1,965 feet of 

ers Exploration and Development Corp. on drifting was connected with the old Burgin 

July 26, 1984. Since 1975, Ranchers had workings when work was suspended pend- 

leased and developed the Escalante Silver ing further evaluation of the project. Work- 

Mines Co. Inc. properties 42 miles west of ing temperatures at one area of the mine 

Cedar City, Iron County, and on November were decreased from 130° F to 85° F by 

30, 1988, exchanged 345,884 net shares of installing a refrigeration unit. Resumption 

Escalante Silver Mines. Escalante owned of normal metal prices, more favorable 

the production royalty, a 10% net’ profits metal markets, and favorable findings on 

interest, and the reversionary rights in the the detailed feasibility studies were deemed 

mill and mine properties, then operated by necessary to bring the Burgin Mine into 

Ranchers. After the death of its chief execu- production again. Reserve estimates in- 

tive officer, Ranchers became the object of creased to 1.9 million tons of ore containing 
‘complex merger manuevers by First Mis- 33.8 million ounces of silver, 65,600 ounces 

sissippi Corp., Sunshine, and Hecla, with . of gold, 288,700 tons of lead, and 109,100 : 

Hecla emerging as the winner. tons of zine. | | | 

While operating the Escalante, Ranchers —_The Tintic mining district, which ranked | 

applied a blasthole open stoping mining | first in Utah’s total silver production and | 

system called “end slicing,” which the com- second in gold, was described in the litera- 

pany developed from the vertical crater- ture® | — 

retreat mining method initially used at the © Vanadium.—Vanadium production con- 

mine. Mine production was normally 1,000 _ tinued to fall, plunging 82% in tonnage and 

to 1,200 short tons of ore per day and 350 87% in value, as the prices of its coproduct, — 

short tons of waste per day. The Merrill- uranium, fell from January’s $22 per pound 

Crowe precipitation process was used at the of UO. to $15.25 per pound at yearend, and : 

750-ton-per-day mill to recover the silver producers shut down or cut back operations. 

and a refinery in the mill applied an acid During part of the year, vanadium .was 

_ leach to remove the base metals before recovered from the uranium-vanadium ores 

smelting. Metallurgical recovery at the mill of the Colorado Plateau and shipped to the © 

was about 81% of the silver in the ore, with Atlas Corp. mill near Moab, Grand County, 

estimated direct milling costs of $1.53 per ‘or.to the Union Carbide Corp. mill at Ura- 
fine ounce during fiscal year 1983-84.7 = =~—- van, CO. oo 

According to the Hecla 1984 annual re- In February, the Atlas Minerals Div. of 

port, the Escalante Unit recovered 2,235,781 Atlas Corp. began to idle its properties, 

troy ounces of silver in 1984, compared with including its last three operating mines— 
2,247,479 troy ounces in 1983. As of Decem- Pandora, Velvet, and Rim Columbus—in 
ber 31, 1984, reserves were estimated at San Juan County and its Moab uranium- 

2,621,400 tons of ore with 9.4 ounces of vanadium mill in Grand County. Before 

silver per ton, compared with 1,582,000 tons completing the shutdown in mid-May, the 

with 10.4 ounces per ton in 1983. Explora- company processed a large stockpile of ore 

tion during the year indicated a southerly and drew down its inventory of chemical 

extension of a vein that may add several milling agents. About 175 workers were laid 

years to the life of the mine. off and 30 retained to maintain the facilities 

The Sunshine 1984 annual report showed ona standby basis pending an improvement 

the Trixie Mine, East Tintic mining district, in the uranium market. According to the 

Utah County, shipped 21,545 tons of flux ore company, in its fiscal year ending June 30, 

containing 114,938 ounces of silver, 3,357 1984, Atlas Minerals sold 308,000 pounds of 

ounces of gold, and 438,393 pounds of copper U50Os in concentrate and 2,783,000 pounds of 

to the Kennecott Garfield smelter in 1984. vanadium pentoxide recovered from stock-
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piled ore in 1984, compared with 1,386,000 waste water had been stored. —__ 

pounds of U;O, in concentrate and 1,405,000 - re 
pounds of vanadium pentoxide in 1983 from NONMETALS So 
ores mined in Colorado and Utah. The hen . a 2: , 

, _ : , Asphalt (Native) and Other Bitumens.— 
. corporation | reported a ne oes of $3.88 Gilsonite production. rose about 53% in | 

million in its fi y Ft; 1983 compare quantity but declined nearly 27% in value. 
, with a $19.4 million pro itn all " os American Gilsonite Co., a subsidiary of | 

In anticip ation of © ventu y ar ved for _ Chevron Corp. (formerly Standard Oil Co. of 
operations, Atlas continued to seek feed for Ca litornia) and Hydrocarbon Mining Inc., a 
its Moab plant and acquired additional ore subsidiary of Western Strategic Minerals 

| reserves in properties contiguous to its Inc., mined the hydrocarbon from veins 
Green River area mines. Feasibility studies near Bonanza, Uintah County. The product 
were also conducted on the Farley (formerly was marketed for automobile body sealer 

called Bullfrog) uranium-vanadium deposit, nq radiator paint, inks, oil well-drilling 
10 miles north of Ticaboo, Garfield County ‘fluids, cement for sand mold in the foundry 

Following a preliminary agreement sign- — industry, and other uses. | | 

ed in February 1983, effective January 11, Cement.—Portland cement producers, 
1984, Union Carbide, Danbury, CT, acquired jisted in descending order of 1984 output, 
a 70% interest in Energy Fuels Nuclear included the Southwestern Portland Ce- 

Inc.'s White Mesa uranium-vanadium mill ment Co., a wholly owned subsidiary of | 
near Blanding. Built in 1980, the facility Southdown Inc., Houston, TX, 550,000- 
had been idle since January 1983 because of short-ton-per-year, dry-process plant at 

| the weak demand for uranium. Umetco Leamington, Millard County; the Ideal Ba- 
| Minerals Corp., a newly formed subsidiary i: Industries Inc. 350,000-ton-per-year- 

of Union Carbide, became the operator. of capacity, wet-process plant at Devils Slide, _ 
| the 2,000-ton-per-day mill after receiving Morgan County; and the Lone Star Indus- 

___ the approval of State and Federal agencies. tries Inc. 420,000-ton-per-year, wet-process 
7 South of La Sal, San Juan County, the Rio plant in Salt Lake City. we 

Algom unit of Rio Algom Ltd., Toronto, Finished portland cement output increas- 
Canada, operated the last surviving urani- eq 25%; sales increased nearly 20% in 
um mill in the State 5 days per week at quantity and 26% in value as residential 

__ below its normal capacity of 750 tons per _ puilding activity increased significantly and 
day. About 150 people were employed atthe nonresidential construction reached a rec- 
facility. Plans to add an acid circuit to the “ord high. The average price per ton of . 

; original alkaline circuit for more flexibility portland cement rose from $51.22 in 1983 to 
in treating different types of ore were plac- $53.93 in 1984. A small amount of cement 
ed on hold; vanadium was never recoveréd was transported by rail, but, by far, most 

_ at this mill. __. was trucked in bulk to the consumers. : 
The: Hecla and Union Carbide Lisbon On April 3, Southwestern Portland Ce- 

Valley uranium-vanadium mine near Moab. ment entered into an agreement to lease, 
remained on a standby basis. : with an. option to purchase, the Martin 
Zinc.—A small amount of zinc was mined Marietta Corp. Leamington portland ce- 

at Kennecott’s Iron Blossom Mine, Juab ment plant in Millard County. The 5-year 
County. lease provided two additional 3-year renew- 

Zirconium.—Western Zirconium Inc. con- _ al periods at the option of Martin Marietta; 
tinued to produce primary zirconium however, if Southwestern did not exercise 
sponge and coproduct hafnium sponge and the purchase option, a $10 million termina- 
converted the zirconium sponge to ingot. tion payment would be required. Southwest- 
The product was produced from zircon ores ern also purchased Martin Marietta’s 
imported from Australia at a plant in the Leamington working capital, estimated at 
Southern Pacific Industrial Park, south of $12 million. According to Southdown’s 1984 
Ogden, Weber County. 10K Annual Report, the market area of the 

The company requested permission from plant included central and southern Utah, 
the Utah Water Pollution Control Commit- Colorado’s western slope, southeastern Ne- 
tee to build a $1 million waste water treat- vada, southwestern Wyoming, and north- 
ment plant to pump the treated water into western New Mexico. 
Great Salt Lake. The rising lake had invad- The Federal Environment Protection 
ed some 80 acres in existing ponds where Agency included two dumps at one cement
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company on the Superfund list, making the _ Lime.—Lime production decreased in | 

sites eligible for cleanup money if the prob- quantity and value as the steel and copper 

lem is not voluntarily solved. High concen- industries cut back production. Leading 

trations of heavy metals, including arsenic, quicklime producers included Continental 

chromium, and lead, were cited as being Lime Inc., a subsidiary of Steel Bros. Cana- 

present in kiln dust and bricks. da Ltd., 35 miles south of Delta and 6 miles 

Clays.—Clay and shale output increased west of the plant at the base of the Cricket 

in quantity and value; the average unit Mountains, Millard County; Utah Marble- 

value increased marginally from $7.13 in head Lime Co., a subsidiary of General _ - 

1983 to $7.14 in 1984. The principal common Dynamics Corp., 35 miles northwest of . 

clay and shale producer was Utelite Corp., Grantsville, Tooele County; Genstar Lime 

Summit County, followed by Interpace Co., a subsidiary of Genstar Corp., Toronto, 

‘Corp., Utah County; Interstate Brick Co. at Canada, at Grantsville, Tooele County; and 

_ its Five-Mile pit, Tooele County, and Jim Kennecott Utah Copper Div. Genstar was . : 

- Gay pit, Utah County; Martin Marietta at the sole producer of hydrated lime. | 

its Hank Allen pit, Juab County; and Magnesium | § Compounds.—Although 

Redmond Clay and Salt Co. at its Sanpete magnesium compounds’ sales increased 

~ County pit. | nearly 17% in quantity, their value declin- 

Western Clay Co. mined swelling benton- ed about 4%. Great Salt Lake Minerals, a 

ite at its Redmond pit and fuller’s earth at division of Gulf Resources & Chemicals 

its Aurora pit, both in Sevier County. R.D. Corp., with an annual capacity of 100,000 / 

Wadley Clay Co. mined fire clay at its short tons of magnesium oxide equivalent, | 

Wadley pit, Utah County. | | obtained magnesium chloride and other 

The common clays were used mainly for products from the brines of Great Salt Lake, 

manufacturing face brick and lightweight west of Ogden, Weber County. Magnesium 

aggregate, followed by portland cement, chloride in bitterns was recovered as the | | 

terra cotta, floor and wall ceramics, adhe- final product from the solar evaporation of oe 

sives, and animal feed. The expanded aggre- lake brines. Kaiser Aluminum & Chemical, | 

gate was used largely in structural concrete with an annual capacity of 50,000 tons of 

and block. Swelling bentonite was used for MgO equivalent, recovered " magnesium | 

animal feed, drilling mud, and waterproof compounds using solar evaporation from 

sealant. Fire clay was used for foundry the brines of Great Salt Lake at its Bonne- 

purposes and fuller’s earth for mineral oil ville plant near Wendover, Tooele County. 

clarification. | _. Ina reciprocal purchase of products, Kaiser 

Graphite (Synthetic).—Hercules Inc., sold 300,000 tons of magnesium chloride 

Aerospace Div., at its Bacchus Works, was brine to AMAX Magnesium Corp. at Row- 

the principal producer of synthetic graph- ley, and Kaiser, in turn, bought 9,000 tons of 

ite, manufacturing the commodity for use in magnesium metal from AMAX. Unusually 

place of metals in aerospace equipment, wet weather had diluted brines used by 

tennis rackets, leg braces, and for other AMAX in magnesium metal production. 

purposes where weight was important. In Perlite (Expanded).—Perlite was shipped 

1984, the company, with more than 5,325 in from out of State for expansion at the 

employees, became the second largest pri- Pax Co. plant in Salt Lake County and at 

vate industrial employer in the State. Syn- the Georgia-Pacific plant at Sigurd. Produc- 

thetic graphite output increased about 483% tion of the treated product declined 9% in 

in quantity and value. quantity and over 13% in value. 

Gypsum.—Although production of gyp- Phosphate Rock.—Chevron Resources 

sum declined, output of the calcined prod- Co. continued as the only phosphate rock 

uct used for wallboard increased more than producer in the State and mined phosphate 

11% in quantity and nearly 21% in value. rock from the Upper Permian Age Park 

Georgia-Pacific Corp. and United States City Formation 12 miles north of Vernal, 

Gypsum Co. continued as the principal pro- Uintah County. Ores were crushed at the 

ducers of crude and calcined gypsum. Gyp- minesite and transported by a 10-inch slur- 

sum was mined 9 and 7 miles, respectively, ry pipeline to the mill for further grinding 

northeast of the companies’ crushing and and classification, followed by flotation. 

processing facilities at Sigurd, Sevier About 18 trucks per day were used to 

County. Crude gypsum was also mined by deliver concentrates to the Phoston rail 

Thomas J. Peck & Sons Inc. near Nephi, terminal, north of Heber, Wasatch County, 

Juab County. for shipment to Canadian fertilizer plants.
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7 As part of a $250 million phosphate fertil- - potassium salts in the State. Texasgulf, a 
izer complex to be built in Wyoming and subsidiary of Société Nationale Elf Aqui- 
Utah, Chevron began a $70 million expan--_taine (a 67% French Government-controlled 

. Sion project at its mine and beneficiation oil company), recovered potassium salts at 
plant near Vernal. New autogenous and _ its Cane Creek operation near Moab, Grand 

_ conventional grinding mills and two pump- County. Pennsylvanian Age evaporites were 
| ing stations were installed at Vernal. Ex- solution mined using geothermal heat to 

tensive reclamation work, including recon-_ dissolve the potash at a depth of 2,789 feet. 
- _ touring the area, repositioning topsoil, and Brines were pumped to the surface for 

| seeding was continued on some currently evaporation on 400 acres of solar ponds and 
and previously mined land in the Brush salts harvested and processed by flotation to 

| Creek area. A 10-inch-diameter phosphate recover potassium salts and byproduct salt. — 
slurry pipeline was to be laid 95 miles from According to the Elf Aquitaine Inc. 1984 

_ the beneficiation plant to a new 400,000-ton- annual report, potash production was -- 
per-year ammonium phosphate fertilizer 142,000 tons in 1984, compared with 157,000 

| plant near Rock Springs, WY. Construction tons in 1983. In the Cane Creek area, the — 
on the Wyoming plant began in mid-1984 decrease in output was attributed to defer- _ 
and was scheduled for completion in late ring the harvest of some 1984 potash from 

_ 1986. Up to 1.8 million tons per year of thesolar ponds until 1985. 
| _ phosphate concentrates will be slurried and The Kaiser solar evaporation operation 

| pumped over a 7,200-foot pass in the Uintah near Wendover covered about 87,816 acres 

Mountains. Water for the slurry will come from which, in normal times, natural brines . 

- from reclaimed waste water at the Vernal were collected in 140 miles of ditches on the - 
operation. The Phoston railhead operation Bonneville Salt Flats of Great Salt Lake. 

| will be discontinued as will shipments of six The brines were concentrated in a primary 
| cars per day of phosphate concentrate to 8,000-acre evaporation pond. Potassium 

oo Salt Lake City. : _ ss gaits were processed through a flotation 
Utah phosphate rock production declined concentrator to separate the halite (sodium 

about 5% in quantity and value in 1984, chloride) and sylvite (potassium chloride). 
| while output of the combined Western The facilities, which were closed in the fall 

States, Idaho, Montana, and Utah, produc- of 1983 owing to excessive rain and flooding 
ing more than 10% of the Nation’s phos- in the area, remained idle ‘during most of 
phate, dropped less. According to Chevron, 1984. Customers were supplied from inven- 
production of about 550,000 short tons of tories throughout the year. During the sum- 
concentrates per year in 1984 was expected mer of 1984, gathering canals dried out, 
to increase to 1.3 million tons by 1986. The allowing the company to harvest some 
quantity of ore mined per year will be crude salts for potash production by year- 
increased from 1.5 to 3.5 million tons.® end. | oe : 

About 130 persons were employed at the Great Salt Lake Minerals normally re- 
Brush Creek area operation in 1984. An covered potassium sulfate (also called: sul- 
average of 400 workers were tobe employed fate of potash), salt, sodium sulfate, and 
during the construction period. magnesium chloride from the concentrated 

Potash.—Nationally, Utah ranked second _brines of Great Salt Lake. The brines were 
in potash production, behind New Mexico pumped from the north arm of the lake to 
and followed by California. In contrast to 19,500 acres of solar evaporation ponds on 
increased output and sales in the other two Bear Lake Bay west of Ogden at Little 
States, Utah’s production of potassium salts Mountain, Weber County. The processes 
decreased 32%. Total sales declined nearly included selective crystallization and depo- 
13% in quantity and 30% in value of K.O sition of salts. The products either were sold 
equivalent. Stocks dropped 66% by the end in a crude state or were processed into 
of the reporting period. The decrease in finished commodities at the plant. 
output and the drop in stocks of potassium On May 5, nearly 85% of its solar evapo- 
salts was due to heavy precipitation and ration ponds were flooded when the outer 
consequent dilution of brines and the flood- dike of the system was breached, resulting 
ing of evaporation ponds in the Great Salt in severe damage to dikes, pond floors, 
Lake area. bridges, pump stations, and other struc- 

Two companies, Texasgulf Chemicals Co. tures. Brine solutions were diluted, render- 
of Texasgulf Inc. and Kaiser Chemicals of ing them unsuitable for the production of 
Kaiser Aluminum & Chemical, recovered sulfate of potash. Great Salt Lake Minerals



THE MINERAL INDUSTRY OF UTAH 599 : 

received a $10 million advance from a toUtah. . 
business interruption insurance claim and General Host placed its American Salt on 

continued to repair dikes to protect the the market in the spring and, after Dia- 

pond system. In 1988, the company spent mond Crystal Salt Co. turned down a Letter 

$8.1 million and, in early 1984, $8.3 million of Intent to purchase, the company was still | 

to raise the dikes. Several years will be for sale at yearend. American Salt’s Grants- : 

required to resume full production of potas- ville facility consisted of approximately 

sium sulfate. Before the flooding of its 15,000 acres and 4,800 acres in leases; con- 

| ponds, the firm was the largest producer of centrating and crystallizing ponds for solar 

potassium sulfate, a specialty fertilizer, in evaporation; a washing station and bulk 

the United States. storage area; and a refining mill for sizing, 

According to the Gulf Resources & Chem- mixing, and packaging products. During 

ical Corp. 1984 10K Annual Report, potassi- 1983 and 1984, the company raised its pe- 

um sulfate production declined from a high _rimeter dike to protect its pond system from . 

of 203,000 short tons in 1981, to 150,000 in the rising waters of Great Salt Lake, there- _ 

1983, to zero in 1984, because of the wet by maintaining the company’s salt produc- 

weather cycle, which began in 1982 and tion level. Other companies in the area 
continued during 1984, raising Great Salt were severely impacted by flooding. | | 

~ Lake to near record-high levels. In August, Sand and Gravel.—Construction.—Con- 

because of the flooding, 50 employees were struction sand and gravel production is 

laid off, reducing the work force to 190. surveyed by the U.S. Bureau of Mines for : 

- On November 1, Buttes Resources Co.,a even-numbered years only; the 1983 chapter oo 

subsidiary of Buttes Gas & Oil Co., and the gave estimates. Data for odd-numbered 

Bureau of Land Management (BLM) signed years are based on annual company esti- 

a potash mining lease on approximately 12 mates made before yearend. | | | 

square miles of Federal land near the Construction sand and gravel production 

Grand County airport, 12 miles north of in Utah increased during the year. In 1984, 

Moab. Application to BLM for prospecting 63 producers obtained construction sand | 

permits started. in 1972, initial exploration from 99 operations in 24 counties. The 
in the area began in 1978, and several major producing counties were Salt Lake, 

- million dollars had been spent on the proj- with about 33% of the State total; Davis, 

ect by 1984. Full-scale development of a with about 11%; and Utah, with about 9%. 
solution mine was expected within a few Ten leading construction sand and gravel 
years, with production of 1 million tons of producers, each of whom produced more 
potash annually and employment for 350 than 500,000 short tons, provided 57% of 

workers. | the production in the State. The following, 

Salt.—Solar salt was produced in Grand listed in descending order of output, were _ 
County by Texasgulf; in Salt Lake County the largest sand and gravel producing com- 
by Morton Salt Co., a division of Morton- panies: Monroc Inc., Jack B. Parson Con- 

Thiokol Inc.; in Tooele County by American _ struction Co., Gibbons and Reed Co., Peter 
Salt Co., a subsidiary of General Host Corp; Kiewit and Sons Co., MAC/CEI Joint Ven- 
and in Weber County by Great Salt Lake ture Co., and Geneva Rock Products Co., 
Minerals. In Grand County, Moab Brine collectively accounting for more than 40% 
Co., a subsidiary of La Sal Oil Co., recovered of the total. The major use of sand and 
salt from brine; and in Sevier County, gravel in the State was in road base and 
Redmond Clay and Salt Co. obtained rock coverings and stabilization, followed by con- 
salt at the American Orsa open pit salt crete aggregate, asphaltic concrete, and fill. 
mine at Redmond. Salt sales rose more than All transport of sand and gravel was by 
33% in quantity and nearly 24% in value _ truck. The average value of sand and gravel 
because of the severe winter, resulting in an sold during the year was $2.27. 
increased demand for salt to deice the Industrial.—Industrial sand is surveyed 
roads. every year and in 1984 was produced by one 
Redmond Clay and Salt had one of the company at one site in Salt Lake County. 

largest open pit salt mines in the West and Total output was very small and was used 
produced rock salt, used principally for entirely for molding and core and sandblast- 
livestock purposes. A major portion of the ing. 
product was shipped to the States adjacent
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Table 5.—Utah: Construction sand and gravel sold or used by producers in 1984, by use 
SS SSeS tyes sissies anSASVSSED 

Quantity “ 
~ (thou- Value Value 

: Use sand (thou- per 
- short sands) — ton 

. Concrete aggregate -—— —---~----~---~----------------------- 2,881 $7,359 . $2.55. 

ncrete products_____-____-_--_~___~_-~ ‘ 
Asphaltic concrete _____-___------_--~__- ~~ ee 1,546 4,976 3.22 
Road base and coverings! __.§-§_-_-___§________________ 2,888 6,809 | . 2.36 . 
Fill. ____________ 1431 = -1, 759 - 1.28 
Snow and ice control ______________-_----_---_-_-~-=-- 37 58 1.57 
Other*_______________--_---- ee 6,337 «18,289 = 2.10 

Total or average. = 5 5 15,217 34,507 2.27 

1Includes road and other stabilization (cement). . 
2Includes other unspecified uses. | ; | 

_ Sodium Sulfate.—Great Salt Lake Miner- from the Chevron Oil Co. refinery in Davis 
| als continued to recover byproduct sodium County increased in quantity but declined 

| sulfate from the brines of Great Salt Lake in value. _ ' 
- - at its operation west of Ogden despite the | Sulfuric Acid.—Utah ranked third 

7 effects of the flooded ponds. Of the three aimong the States in output of byproduct 
States producing the product—California, sulfuric acid. Recovered as a byproduct of 

_ Texas, and Utah—Utah ranked third. Out- copper production, the quantity of the com- 
_ put of the commodity remained the same as_modity produced in the State declined but 

that of 1983, however, it rose slightly in rose in value. Nationally, sulfuric acid pro- 
value. | | duction increased substantially. | 

Stone.—Stone production is surveyed by ——__— . | . 
the U.S. Bureau of Mines for odd-numbered _ State Mineral Dicer, Bureau of Mines, Denver, CO. 
years only; therefore, this chapter contains j;5n"tjiah’ Construction Rom 1084 0 OY, Met et oe 
only estimates for 1984. Data for even- 4. sWallace. G. J. The Great Salt Lake 1 tal's | 
numbered years are based on annual com- wy Ce Fe ene area © ncrementa, oam- ? pling Program. Survey Notes (Utah Geological and Miner- 
pany estimates made before yearend. al Survey) v. 38, No. I, Spring 1984, pp. 1, 4-5, 10. ne Level 

* abey, D. R., and G. Atwood. Fluctuations of the Leve 
ae quantity and value of cruised tone of Great Salt Lake. Survey Notes, v. 18, No. 1, Spring 1984, 

production increased again as railroads and pp.3,638. on 
* : _ *Russell, W. Only U.S. Gallium-Germanium Brine On industries on the shores of Great Salt Lake 1 ,.2S0on' Intermountain Pay Dirt, No G8 Den, 190k pee 
continued to raise and strengthen rail lines 44, 5A. 

¢ : *Turk, T. W., and S. A. Sass. Engineering Design of the 
ACTOSS the lake and to construct dikes Pro- Mercur Gold Project Ore Processing Facility. Min, Eng., 
tecting magnesium, potash, and salt plants. _y. 36, No. 11, Nov. 1984, pp. 1563-1567. 
In one example, at a cost of $48 million over 5 peeodyorth, W. De Steeling: Structural Disinvestment 

e ». mpi 10ns for on. onomics. 
the past 2 years, the Southern Pacific 24 ed, Alexander Printing Co., Provo, UT. 1985, 224 pp. 
Transportation Co. raised about 40 miles of De eure J ua Ranchers End-Slices Escalante _Silver 

“1 4: ° it. Eng. Min. J., v. , No. 1, Jan. » pp. 48-53. 
rail line as much as 7 feet to safeguard its “Sjames I. P. The Tintic Mining District Survey Notes, 
causeway across the north arm of Great v.18, No. 2, Summer 1984, pp. 1, 4-13. 
Salt Lake. 7 vernal Express. Phosphate Activity to Escalate. Oct. 

Sulfur (Recovered).—Sulfur recovered —
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Table 6.—Principal producers 

Commodity and company Address Type of activity County 

Asphalt: 
_ American Gilsonite Co., a Suite 1150, Kennecott Bldg. Underground mines and plant_ Uintah. 

subsidiary of Chevron Salt Lake City, UT 84133 . 
rp. 

Hydrocarbon Mining Inc., a North 9507 Division St. ___.do ~~ Do. . 
subsidiary of Western Suite A 
Strategic Minerals Inc. Spokane, WA 99218 

Beryllium: 
rush Wellman Inc_ _____ 67 West 2950 South Open pit mines and plant _ _ _ Juab and 

Salt Lake City, UT 84115 Millard. 
Cement: . 

Ideal Basic Industries Inc., Star Route Quarries and plant_ _————__ Morgan. 
Cement Div.! Morgan, UT 84050 

Portland Cement Co. of 615 West 800 South ~__-do _____________- Salt Lake. 
Utah, a division of Lone Box 1469 
Star Industries Inc.! Salt Lake City, UT 84110 

Southwestern Portland 4885 South 900 East ____do _~ Le Millard. 
Cement Co., a subsid- Salt Lake City, UT 84117 

cl iary of Southdown Inc.! ? 
ays: 
Interpace Corp., Structural 736 West Harrisville Rd. Open pit mines and plant_ _ _ _— Utah. 
Div. Box 447 

Ogden, UT 84402 
Interstate Brick Co., . 9780 South 5200 West ____do ~- Tooele and 

a subsidiary of Mountain - West Jordan, UT 84084 Utah. 
el Co. 

Utelite Corp_________- Box 387 Open pit mine and plant ___~— Summit. 
Coalville, UT 84017 . 

Western Clay Co. ~_____ Box 1067 Open pit mines _ _________ Sevier. 
Aurora, UT 84620 

Copper: 
Kennecott, a subsidiary of 1129 East 3900 South Open pit mine, mills, smelter, Salt Lake. SO 

Kennecott Corp., Utah Box 6500 refinery. 
Copper Div.* Salt Lake City, UT 84106 

Gold: 
Getty Mining Co.,a Box 838 Open pit mine, mill, carbon- Tooele. 

subsidiary of Texaco Inc. Tooele, UT 84074 in-pulp plant. 
Gypsum: . 

Georgia-Pacific Corp __ _ _ — Box 80 Open pit mine and plant ___~_ Sevier. 
Sigurd, UT 84657 

United States Gypsum Co _ _ Box 120 on (+ Do. 
Sigurd, UT 84657 | 

Iron and steel: 
United States Steel Corp.’ _ Geneva Works Steel plant_____________ Iron. 

x : 

Provo, UT 84603 
Lime: 

Continental Lime Inc., 268 West 400 South Quarry and plant ________ Millard. 7 
a subsidiary of Steel Bros. Suite 201 
Canada Ltd.? Salt Lake City, UT 84101 

Genstar Lime Co., a Box 357 Open pit mine and plant ____ Tooele. 
subsidiary of Genstar Grantsville, UT 84029 
Corp. 

Utah Marblehead Lime Co., Box 596 ~__-do _ Do. 
a subsidiary of General Grantsville, UT 84029 
Dynamics Corp. 

Magnesium: 
AMAX Magnesium Corp., a 238 North 2200 West Solar evaporation plant_ _ _ _ _ Do. 

subsidiary of AMAX Inc. Salt Lake City, UT 84116 - 
Phosphate rock: 

evron Resources Co., Manila Star Route Open pit mine and plant ____ Uintah. 
a subsidiary of Vernal, UT 84078 
Chevron Corp. 

Potassium salts: 
Great Salt Lake Minerals & 765 North 10500 West Solar evaporation, concen- Weber. 

Chemicals Corp., a division Little Mountain trator, plant. 
of Gulf Resources & Chem- Box 1190 
icals Corp.‘ Ogden, UT 84402 

Kaiser Aluminum & Chemi- Box 580 _~__-do ~~ ee Tooele. 
cal Corp., Bonneville Ltd. Wendover, UT 84083 
Div. 

Texasgulf Inc., a subsidiary Box 1208 Solution mine, solar evapora- Grand. 
of Société Nationale Elf Moab, UT 84532 tion, concentrator, plant.: 
Aquitaine.® 

Salt: 
American Salt Co_ _ ___ __ Box 477 Plant. 2 ee Tooele. 

Grantsville, UT 84029 
Morton Salt Co., a division of A.M.F. Box 22054 («en Salt Lake. 

Morton-Thiokol Inc. Salt Lake City, UT 84122 

See footnotes at end of table.
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- Table 6.—Principal producers —Continued | 

Commodity and company Address Type of activity ~ County 

Sand and gravel: | . 
Construction: oe oo 

Concrete Products Co., a 41 West Central Ave. ~~ ‘~Pitsand plant_._____§_____ Davis, . 
7 division of Gibbons & Box 7356 me . Salt Lake, 

BO Reed Co. Murray, UT 84107 | 8 . Summit, 
. Tooele, 

Utah, 
Weber. 

Peter Kiewit and Sons 370 West 5900 South a (+ Sevier. 
Co. Box 7780 | . 

Murray, UT 84107 , 
Monroc Inc ______ _— 1730 North Beck St. _~_—-do ~~ 2 Salt Lake. 

Box 537 oe 
’ Salt Lake City, UT 84110 — 

Jack B. Parson Con- Box 3429 oe ‘Pits and plants ___________ Box Elder, 
struction Co. Ogden, UT 84409 7 a Cache, 

. a Davis, 
. Oo Morgan. 

Industrial: , . 
Salt Lake Valley Sand & 800 North 1550 West . Pit _-__-_____.______ . |. Salt Lake. 

Gravel Co. Orem, UT 84057 
Silver: . 

Hecla Mining Co., Box 308 Underground mine, mill, Iron. 
Escalante Unit. ‘Enterprise, UT 84725 . plant. — oe 

Vanadium: . ; 
Atlas Minerals Div., Atlas Box 1207 Underground mines and mill _ Emery, _ 
Corp. Moab, UT 84532 Grand, 

_ San Juan. 
Energy Fuels Nuclear Inc _ _ Box 787 - Underground mines, ore- Emery, 

Blanding, UT 84511 buying station, research Garfield, 
oe . - laboratory. San Juan. 

Unmetco Minerals Corp., a Box 1029 Co Underground mines and mill _ Grand and 
; subsidiary of Union Car- Grand Junction, CO 81501. San Juan: 

bide Corp. - 

1A Iso stone. 
2 Alan clave .



~The Mi l Indust f 

This chapter has been prepared under a Memorandum of Understanding between the - 
Bureau of Mines, U.S. Department of the Interior, and the Office of the State Geologist, : 
Agency of Environmental Conservation, for collecting information on all nonfuel . | 
minerals. . | a 

By L. J. Prosser, Jr.,! and Charles A. Ratté? oe 

The value of nonfuel mineral production reopened. Sale of the State’s leading dimen- 
in Vermont was $45.1 million in 1984. sion granite producer in Barre was finaliz- 
During the year, a new stone quarry was. ed. An exploration program for copper in | 
opened in Clarendon. Plans for develop- Corinth was initiated. A proposal to mine 
ment of an underground talc mine in and mill kaolin in Bennington was pre- 
Chester and a marble quarry in Brandon sented for local and State review prior to oo 
were near completion. A talc mill in John- permitting. An oil and gas well drilled in 
son, shut down in 1983, was purchased and_ Fairfield was abandoned and plugged. 

Table 1.—Nonfuel mineral production in Vermont? | 

1983 1984 

Mineral ; Value “ Value | 
Quantity (thousands) Quantity (thousands) 

_ Sand and gravel (construction) ______ thousand short tons__ €3,000 ©$6,200 3,802 $8,071 
Stone: 

Crushed. - 5 5 ee edo 1,339 5,579 1,800 7,000 
Dimension _______________§_ doe T116 19,995 “116 20,462 

Combined value of talc and other nonmetals___§_§_§_$_______ XX 10,355 XX 9,565 , 

Total___-_§__ Le XX 42,129 XX 45,098 

“Estimated. "Revised. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

603



604 MINERALS YEARBOOK, 1984 | 

Table 2.—Value of nonfuel mineral production in Vermont, by county’ 

(Thousands) 

a 

. Minerals produced in 1983 
County - 1982 1983 a orter of value 

-Addison___§_§____~______~--_-~= - -— $473 OC W Stone (crushed). 
Bennington________-_~----~--~- 1,749 W  Stone(dimension). =.= — 
Caledonia_____________~_____-_ ° 233 (7) es 

Chittenden __________~_______-~- 1,599 ~W Stone (crushed). .. Cc 
Essex _~_-___§__§_§_____ es; WwW (7) 0.0 | . — . 
Franklin ~.__.______---~-----~-~ > 215 . WwW Stone (crushed). 

oe Lamoille ___________--------- - WwW _ . W Tale. 7 . 

Orange ___=_____-~--~-_---~-~---- 246 (?) . 

Orleans ____§__§____~_~_ ~~ ~~ 703 W Asbestos, stone (crushed). . 

Rutland ________§_~__ 620 : WwW Stone (dimension), stone (crushed). 

Washington ____ ____~____~_--~- 295 WwW. Do. — 

. Windham ___..___/ -§ ~~ = -__- ~~ ~~~ Ww . Ws iTale. Ce 

Windsor____ _______---------- Ww W Talc, stone (dimension), stone (crushed). 

a Undistributed?_ __§___________i-+_ - 9,271 ©. $85,929 - 

oo, Sand and gravel (construction) ____——- XX “6,200 . 
a Stone: - mo 

. _. Crushed =__-—~_~-_-------~---- . ©5,800 XX . 
Dimension ____________--~~--. TF €18.358 XX a 

Total ___.____________-- . = 789,062 42,129 

€Fstimated. "Revised. |W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”’ 
XX Not applicable. , - . 

oe 1No production of nonfuel mineral commodities was reported in Grand Isle County. | 
2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 7 . 
3Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

: oo Table 3.—Indicators of Vermont business activity . : 

: . . | 19827 . 1983 . 1984? 

Employment and labor force, annual average: 
Population __________.»________________---~--~~-~-~ thousands_ ~ 520 525 530 

/ Total civilian labor force. ____...__________~------------do___- 267 265 269 
Unemployment _________________.~~_-_-L------_--~---~-do__~- 18 18 14 

Employment (nonagricultural): . 
Mining total. __ »§_-_- -§_ >_> ee - doe 0.7 0.6 0.5 
Manufacturing total_________________________------do___- 48.6 47.6 48.7 
Primary metal industries! _._§______.§_.____________~-do___~_ 6 7 NA 
Stone, clay, and glass products ________________~--~~-do____ 2.1 2.1 2.1 

. Chemicals and allied products!_____§_§_.__._____-__---_-—do___- 7 8 NA | 
Construction _____§_~_____~_~______ edo 9.9 10.9 12.1 
Transportation and public utilities __§ _./$ -_§_/§_-_______-__-_~-do___~- 8.7 8.7 9.2 
Wholesale and retail trade... ~5 = 5 5 2 dL 43.0 44.1 46.7 
Finance, insurance, real estate ___._§_____________~___~-_do___~_ 8.5 8.9 9.4 
Services _.__§__________ eee ~~ do ATH 49.3 51.6 
Government and government enterprises__ ____________-_--_do___~ 36.0 36.3 36.6 

Total. ____§_~__ dL 202.9 206.4 214.8 
Personal income: 

Total._________________ Lee LC mildlions_ — $4,950 $5,247 $5,723 
Per capita. __§ ~~ ee $9,518 $9,987 $10,802 

Hours and earnings: 
Total average weekly hours, production workers __________~--~~---~--—-- 39.0 40.0 40.6 
Total average hourly earnings, production workers___________--~----~~-- $7.35 $7.66 $8.03 

See footnotes at end of table.
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Table 3.—Indicators of Vermont business activity —Continued 

7 . 1982" 1988 . 1984? 

Earnings by industry: 
Farm income_____ $$$ ~~~ LL  ~Cmillions_ _ $139 $106 $98 
Nonfarm _____~§_____~___ do $3,276 $3,573 $3,930 

Mining total.__§_$__§_§___§ ~~~ do $12 $12 $11 
Manufacturing total____________________________~_-do___~_ $1,030 $1,080 $1,167 

_ Primary metal industries ____~§___________~________—_do____ $14 $16 $19 
Stone, clay, and glass products__________.~_~2~__.__do____ $45 $48 $50 
Chemicals and allied products ___§__.§_§__§______.._______do___-_ $13 $15 $17 

Construction _____§_§_~§ 2 LLL do $190 $236 $269 
Transportation and public utilities __ _§__~§~§_~§_~ 9-2 5 5 5 ee do _ $203 $222 $240 
Wholesale and retail trade __ _§ >) > 2 8 do $518 $563: $629 
Finance, insurance, real estate _~_-______________________do____ $139 $160 $183 
Services __- ee dL Le $653 $726 $813 
Government and government enterprises .______ ____=..____do___~_ $514 $556 $598 

Construction activity: . 
Number of private and public residential units authorized ______________~_ 2,210 2,881 6,122 
Value of nonresidential construction _____~__________.——~—~—-~— millions_ _ $181.5 $87.3 $82.7 
Value of State road contract awards_____§_§_§_/_____~____.~___~-do____ $41.0 $30.5 $42.5 

' Shipments of portland and masonry cement.-to and within the State 
- thousand short tons_ _ 114 137 149 

Nonfuel mineral production value: 
Total crude mineral value _—~____§________~-____-~____~—~ ~~ millions__— $39.1 $42.1 $45.1 
Value per capita____________~______ Le $96 $80 $85 

' PPreliminary. "Revised. NA Not available. 
* 1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. os
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Figure 1.—Principal mineral producing localities in Vermont.
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' Exploration Activities—Newmont Ex- tion on the hole obtained from core samples 
ploration Ltd. began an exploration pro- remains confidential until October 1986, : 
gram near Corinth in Orange County. Cop- accordingtoStatelaw. | : 
per was last mined in the area at the Pike Legislation and Government  Pro- 
Hill Mines in 1919. Because of the low price grams.—Public Act No. 207 provided 
of copper, speculation existed that the $200,000 for operation of the State-owned : 

firm’s prime interest was in the potential St. Johnsbury and Lamoille County Rail- 
for gold, which is often associated with road. Part of the funding was used for a 

copper deposits. Company offers to lease market study to determine what additional 
mineral rights were rejected by a majority materials could be transported on the 99- 
of landowners. Newmont’s activity in the mile line that connects Swanton to St. 
area was opposed by some of the residents, Johnsbury. Dimension granite quarried at 
and at yearend, town officials were petition- Woodbury and talc processed at a mill in 
ed to consider adopting ordinances to ban Johnson were cited as commodities that 
open pit mining. potentially could be shipped cost effectively | 

The Holland Co. of Adams, MA, complet- on the rail line. 

ed exploration of a kaolin deposit on a 275- During the year, the Office of the State 
acre tract neay Bennington. The firm’s plan Geologist, Agency of Environmental Con- 
to mine kaolin—a fine white clay used as a_ servation, continued to collect information 

filler by the paper, paint, and plastic on Vermont’s metallic mineral resources 
industries—and operate a processing plant for the U.S. Geological Survey’s (USGS) 
was under review by local planning and Mineral Resource Data System. About 130 
zoning officials. If approved, Holland must occurrences, prospects, and mines were lo- 
also apply for a mining permit under the cated, and samples from approximately 90 
State’s land use and development law, sites were available for inspection at the | 
known as Act 250. | University of Vermont Geology Department | 

Columbia Gas Transmission Co. intended Museum. New bedrock and surficial geolog- 
to drill a 10,500-foot exploratory oil or ic mapping was initiated also with the 

- natural gas well in Fairfield, but the hole USGS under the Cooperative Geological | 
was abandoned at a depth of 6,970 feet and Mapping Program. Published in 1984 was 
plugged. Indications to that depth were that the “Bedrock Geology of the Brattleboro 
no potential existed for oil or gas. Unless Quadrangle, Vermont-New Hampshire.’’? | 
released by the company, geologic informa- | 

REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS annual company estimates made before © 
. . . yearend. | 

Asbestos.—Shipments declined 40% in “ Output of 3.8 million short tons of con- 
1984 as domestic demand remained weak gtruction sand and gravel in 1984 was the 

because of continued health-related con- highest total since 1973, when 4 million tons 
cerns about asbestos products. As the mar- was produced. Significant increases in ton- 
ket diminished for asbestos, the Vermont nage in comparison with 1983 totals were 
Asbestos Group Inc. has cut back mining reported in Rutland County, 322,000 tons; 
operations at its Lowell Mine, Orleans lLamoille County, 225,000 tons; and Windsor 
County, shutting down from November un- County, 132,000 tons. Output decreased 
til April for the past few years. A yearend 225,000 tons in Chittenden County and 
stockpile of 6,500 short tons of asbestos, 158,000 tons in Bennington County for the 
about 2,500 tons more than the anticipated same time period. Shifts in production were 
inventory, was expected to delay resump- indicative of trends in the construction 
tion of mining in 1985 until at least May.‘ industry, particularly roadbuilding and 

Sand and Gravel (Construction).—Con- road maintenance in Vermont. The State’s 
struction sand and gravel production is. six leading sand and gravel producers 
surveyed by the U.S. Bureau of Mines for accounted for more than one-half of 
even-numbered years only; therefore, this Vermont’s production and operated about 
chapter contains only estimates for 1988. 20% of the State’s 80 active pits in 1984. . 
Data for odd-numbered years are based on
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_ Table 4.—Vermont: Construction sand and gravel sold or used in 1984, oF 
ee : ~ by major use category , | | 

: Use | (thousand (¢housands) per ton. 

Concrete aggregate Woe 338 | $1,314 - $3.88 
Plaster and gunite sands __________.-__.--_-__-------_---- Q) Ww ~—s«=B=.00 
Concrete products... 2222.22 W WwW - 4.01 — 
Asphaltic concrete___ -___-______~~_~_~--~~~L ~~~ ee 330 | 616 | 1.87 
Road base and coverings __..._/ ________--~~-~~-~-~-~--~-~~-~~~-~-~-~- 694 1,075 1.55 

, Fil 2 ee 248 332 1.34 
Snow and ice control. ______________-~-~~~~-~-~~--~-~-~-~~~-~-~---~~- 117 248 2.12 
Railroad ballast ___§_§______-____-~---~-~-~-~-~~-~--~~~~~-~-~-~-~-~- Ww. WwW 4.03 

Other_ ~~ --~~------~-~-----~------~----~-~--~--~~~~---- 2015 A ABH 216 
Total or average ______________-___ 3,802 28.071 2.12 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
: Less than 1/2 unit. 

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

Stone.—Stone production is surveyed by burg, PA, which was constructed in 1904 
| the U.S. Bureau of Mines for odd-numbered using Woodbury gray granite, resulted in 

years only; therefore, this chapter contains an order for 160,000 cubic feet, oo 
only estimates for 1984. Data for even- | Wells-Lamson Quarry Co. reopened the 
numbered years are based on annual com- Jones Bros. Quarry near Williamstown. Re- 
pany estimates made before yearend. newed interest in the quarry resulted from 
Crushed.—The State’s crushed stone in- demand for a granite darker in color than 

dustry produced an estimated total of 1.8 the gray granite in Barre. 

million short tons of limestone, granite, and International Hydonics Corp. began test- 
marble in 1984, an increase of about 460,000 ing a process to remove silicon carbide from 
tons compared with 1983 output. During the granite sludge at a plant in Barre. Granite 
year, two companies received local govern- manufacturers have long used silicon car- 
ment approval for mining stone. Thompson- pide to cut the stone. Full-scale operation 
vem & Co. a senmary of Cyprus with capacity to recover 2,500 tons of silicon 

ines Corp., continued with plans to open a carbide annually was expected in the spring 
$30 million underground marble mine and or j9g5 5 

Surface oducts _P rant er fnghcacium Talc.—Output in 1984 remained about 
ground products in brandon. shelpurne the same as in 1983 despite the permanent 
Limestone Corp. planned to mine 20,000 . . , 

; : closing of Eastern Magnesia Talc Co.’s un- 
tons of limestone annually from its Fonda d oer . 

. erground mine in Johnson late in 1983. In 
Junction Quarry, south of Swanton. Both March. Acqui-Tal I f d by Eur 
companies were in the process of obtaining ~ ost que h sed E, veto, Mt uropean 
the necessary permits under Act 250, the MIVESLOTS,  PUrenase astern “agnesia s 
State’s land use and development law. A surface talc mill for $500,000 and invested 

third company, Crushed Rock Inc., opened a The Snprovetont _ renovating the p an 5 
dolomite quarry in Clarendon, Rutland vements in processing enable 

cqui-Tal to manufacture cosmetic and in- County, at yearend. Stone produced at the A Tal t fact ti di 
operation was expected to supplement di- dustrial grades of talc; previously only an 
minishing sand and gravel resources in industrial grade of talc was processed at the 

west-central Vermont. onnson OMY AL was purchaser by seau 
Dimension.—Vermont produced an esti- +4! ‘rom nc. 's mines in Windham.® 

mated 116,000 short tons (1.2 million cubic OMY A’s plan to double the capacity of its 
feet) of dimension stone, ranking fourth mill in Chester was approved by the State. 
nationally in output. Rock of Ages Corp. However, some local opposition to increased 

(ROA), the State’s major producer and one truck trate was limiting ubriation of that 
of the Nation’s leading dimension granite capacity; the dispute continued at yearend. 
producers, was purchased by John Swenson Cyprus Mines Corp. completed an exten- 
Granite Co. Inc. from Nortek Inc. for about sive drilling and geologic appraisal program 
$20 million. Most of the gray granite quar- on a talc deposit in the Andover-Chester 
ried by ROA in Barre was used to manufac- area (Smokeshire district). The program 
ture memorials and gravestones. Swenson proved a substantial deposit of a high-purity 
Granite also began full-scale operation ofits talc existed. Additional testing and bulk 
Woodbury quarries north of Barre. Expan- sampling confirmed that appraisal. The 
sion of the State Capitol Building in Harris- firm signed a 4-year option agreement with



THE MINERAL INDUSTRY OF VERMONT 609 

e 3Hepburn, J. C., N. J. Trask, J. L. Rosenfeld, and J. B. 
Chester town officials for the 350 acres Thompson, Jr. The Bedrock Geology of the Brattleboro 
where the talc was found and settled with a Quadrangle, Vermont-New Hampshire. Agency Environ. 
landowner who had also claimed ownership Conserv. Bull. 32, available for sale at Department of 

f the land. At d ‘t min: Libraries, Geologic Documents Section, 111 State St., . 
0 e land. , yearen , a pre-perm1 min- Montpelier, VT 05602. - 

ing plan and site engineering plan were in “Burlington (VT) Free Press. Vermont Asbestos Layoff 
preparation Extended. Mar. 22, 1985, p. 1. 

° >The Times Argus (Barre-Montpelier, VT). Granite 
-___ Sludge Operation Starts in Barre Under Watchfull Eyes. 

1State Mineral Officer, Bureau of Mines, Pittsburgh, Sept. 19, 1984, p. 1. 
PA. ®Burlington (VT) Free Press. Europeans Spend $1 Mil- 

2State geologist, Agency of Environmental Conserva- lion To Revive Johnson Talc Mill. Dec. 21, 1984, p. 7. 
tion, Montpelier, VT. 

Table 5.—Principal producers 

Commodity and company Address Type of activity County 

Asbestos: - 
Vermont Asbestos Group Inc ____~—_~_ Box 54B Pit -_____ Orleans. 

Morrisville, VT 05661 
Sand and gravel: 

Calkins Sand & Gravel Inc________—_~_ Box 82 Pits and plant Caledonia and 
Lyndonville, VT 05851 Orleans. 

Joseph P. Carrara & Sons Inc ______ ~~ Route 116 Pits______ Addison and co, 
Middlebury, VT 05753 Rutland. 

William E. Daily Inc._________._-_- . Route 1,Box5l ____do ___ Bennington. o 
Shaftsbury, VT 05262 

Hinesburg Sand & Gravel Co ______~- Box 200 ____do ___ Chittenden. 
Hinesburg, VT 05461 

Pike Industries Inc._ __ ____./ _____~_ Route 3 ___-do ___ Addison, - 
Tilton, NH 03276 Caledonia, 

Windsor. 
Frank W. Whitcomb Construction Box 429 Pit and plant Rutland. 

Corp. Bellows Falls, VT 05101 
~ Stone: . 

Crushed: 
Cooley Asphalt Paving Corp ______ Box 542 Quarry ____ Washington. 

7 Barre, VT 05641 
' Shelburne Limestone Corp _____ ~~ 30 Jewett Quarries__. | Chittenden and 
; Swanton, VT 05488 - Franklin. 

a Frank W. Whitcomb Construction - Box 429 Quarry ____ Chittenden. 
Corp. Bellows Falls, VT 05101 

White Pigment Corp ___________ Florence, VT 05744 _____ Quarries _ _ _ Addison and 
Rutland. Oo 

. Dimension: . 
OMYA Inc_ ee Box 10 ~__-do ___ Rutland and 

Florence, VT 05744 Windsor. 
Rock of Ages Corp., a subsidiary of Box 482 __~_-do ___ Washington and 

John Swenson Granite Co. Inc. Barre, VT 05641 Windsor. 
John Swenson Granite Co. Inc __ _.__ North State St. Quarry ____ Washington. 

Concord, NH 03301 
Talc: 

Acqui-Tal Inc_______~..-_----~_- Box 559 Mill. ~____ Lamoille. 
Chester, VT 05089 

OMYA Inc____ ~~~ ee Chester, VT 05148_ _§____ Mine and mill Windham. 
Windsor Minerals Inc_ ___________~- Windsor, VT 05089 _____ Mines and Windsor. 

mills.
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The Mi 1 Indust f 

This chapter has been prepared under a Memorandum of Understanding between the ee 
Bureau of Mines, U.S. Department of the Interior, and the Virginia Division of Mineral | 

Resources for collecting information on all nonfuel minerals. | 

By Doss H. White, Jr.,1 and Palmer C. Sweet? | | 

The value of nonfuel mineral production tion of kyanite and “Virginia aplite,’ a: 
in Virginia in 1984 was $342 million. This feldspar mineral, and ranked in the top 10 
value was $52 million over that reported in in lime sales. Virginia was one of three 
1983 and established a new State record. States with vermiculite mining. Virginia’s 

The State’s extractive mineral industry mineral output consisted almost entirely of | 

produced 14 mineral commodities; stone, industrial minerals, ranking it among the 

portland cement, and sand and gravel leaders in the Eastern United States; how- 
accounted for approximately three-fourths ever, in total mineral value the State rank- 
of the total sales reported within the indus- ed 23d. : 
try. Virginia led the Nation in the produc- : 

Table 1.—Nonfuel mineral production in Virginia’ | 

1988 
Mineral Value Value . 

Quantity (thou- Quantity (thou- 
sands) sands) 

Clays______.____..___-_-_—~-~ ~~ thousand short tons_~ 784 $5,467 712 $6,004 
Gem stones __ __ _-___________-___--~-----~~~-~--+-+-+- NA 20 NA 20 
Lime___________________-_~—~—. thousand short tons_ _ 557 24,637 562 24,799 
Sand and gravel (construction) _________-_--_------do___~ 7,200 €30,800 8,860 37,359 

ne: 

Crushed_________________..------------do____  * 788,086 = "159,558 £47,200 196,000 
Dimension ___-_______------~------~--~-~-~-do___-_ F216 T2238 ©22 ©3052 

Combined value of aplite, cement, um, iron oxide pigments 
(crude), kyanite, sand and gravel Undustrial), talc (soapstone), and 
vermiculite. _______-____---~---~-~--+-+---~-~----- XX 66,629 XX 74,355 

Total. _§_________-~-__~-~---_--~-~-- ~~~ +++ +++ XX 289,344 XX 341,589 

Estimated. "Revised. NANotavailable. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). . 
2Data differ from those in the Statistical Summary owing to receipt of later information. 

611
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we Table 2.—Value of nonfuel mineral production in Virginia, by county? | 
(Thousands) 

| County 1982 1988 ___ Minerals produced in 1988 

a Accomack __ ~~~ OW (?) 
- Albemarle ____§_~____________ $55 _-W _ _ Stone (crushed). 

Amelia ___ ~~ 71 $71 Clays. 
- Amherst __________________ _- W __sStone (crushed). 

Appomattox __._§_§___________ _- OW Do. | 
Augusta _____§___________ WwW . 2,679 — Do. 
Bath__________~___~________ _— W Do. 

7 Bedford... 2-2 ee __ Ww Do. 
8 Bland __~ ~~~ — Ww Do. a a _ Botetourt. ~~~ 2 WwW ~ W Cement, stone (crushed), clays. - . ae Brunswick ____ 2-2 (3) - WwW Stone (crushed). , . Buchanan _________________> (8) Ww Do. oo 

Buckingham______§_§_§__§______ WwW 10,773 Kyanite, stone (dimension), stone (crushed). . Campbell__-_-_~. -§--§_______ W - W_ _ Stone (crushed). 
Caroline __________________ 805 Ww Do. 

; Carroll -- ~~ 2 — WwW Do. 
a Charles City ________________ Ww (?) 

Chesapeake (city)._._._-_-________ Ww (?) 
- Chesterfield ________________ WwW WwW Stone (crushed), clays. 

So Clarke _~-__________ 3) W __ Stone (crushed). oe 
ne | Craig -_-_--_______--______ Ww (?) 

Culpeper ___ ~~~ _-_____ (3) W _ Stone (crushed). 
o Dinwiddie _._______________ (3) WwW Do. 

—_ Fairfax. 2-9 10 WwW Do. 
Fauquier ___§____ ~~ _§_____ (3) Ww Stone (crushed), stone (dimension). 
Franklin. _- 2 Ww W sTaale. . 

OS Frederick. _-___-§9__-_§__________ WwW 14,363 Sand and gravel (industrial), stone (crushed), lime. Giles __-_-__________ WwW WwW Lime, stone (crushed). 
Gloucester __________________ Ww (?) . 

. Goochland _________________ (3) W Stone (crushed). 
Grayson _.__2_~_ : (°) WwW Do. . 
Greensville... _._-§_-$_-_§__________ Ww WwW Stone (crushed), clays. 

. Halifax _~_________________ (°) W Stone (crushed). 
Hanover _______________ WwW WwW Stone (crushed), aplite, stone (dimension). . Henrico. ____~_~_~§___________ 12,023 - 965  Stone(crushed). . 
Henry___-_ ~~ __ WwW WwW Do. 
James City. _-__~_~_______ Ww ) 
King and Queen______________ sf 2,000 Clays. 
King George _____§_§___________ 1,979 (7) 
King William _______________ 32 (?) 
Lancaster _______________ WwW ?) . 
Lee __~ (3) 1,881 Stone (crushed). 
Loudoun _______-____ _ “8 13,599 Do. . 
Louisa___________________ WwW WwW Vermiculite, stone (crushed). 
Middlesex __-_____________ 10 (??) 
Montgomery________________ 26 WwW Stone (crushed), clays. 
New Kent ________________ WwW (?) 
Northampton _______.________ 12 (?) 
Northumberland _____________ WwW a) 
Nottoway__________________ (3) (7) Stone (crushed). . Orange _________________ WwW WwW Stone (crushed), clays. 
Pittsylvania ________________ WwW WwW Stone (crushed). 
Prince George ___.____________ Ww (?) 
Prince William ______________ 3) WwW Stone (crushed), clays. 
Pulaski__-_________________ 372 WwW Iron oxide pigments. 
Richmond (city)______________ WwW -- : 
Roanoke ______________ > 42 WwW Stone (crushed), clays. 
Rockbridge._§_-__$_§_§__________ Ww 789 Do. 
Rockingham______________ WwW 1,800 Stone (crushed). 
Russell _. 5 5 (3) 5,196 Do. 
Seott --.-_-_-___________ (3) WwW Do. 
Shenandoah _____§___________ WwW WwW Lime, stone (crushed). 
Smyth_______________ WwW WwW Gypsum, clays. 
Southampton _._____________ Ww ) 
Spotsylvania________________ WwW Ww Stone (crushed). 
Stafford____-. ~~~ Ww WwW Do. 
Suffolk (city)... 2 2 WwW (?) 
Surry __-_-____________ 1 ?*) 
Sussex __-__2 = WwW (7) 
Tazewell _.________________ 4 WwW Stone (crushed), clays. 
Virginia Beach (city)___________ WwW Ww Sand and gravel (industrial). Warren.____ = WwW WwW Cement, lime, stone (crushed). Washington _____________ (3) 2,463 Stone (crushed). 
Westmoreland____________ WwW (??) 
Wise____-______ (3) Ww Stone (crushed). 
Wythe__-_-____ 3) Ww Stone (crushed), iron oxide pigments. 

See footnotes at end of table.



THE MINERAL INDUSTRY OF VIRGINIA 613 

Table 2.—Value of nonfuel mineral production in Virginia, by county: —Continued 

. (Thousands) 
eo 

Minerals produced in 1983 
County . 1982 1983 in order of value 

re 

Undistributed* ______________ $104,312 $201,964 
Sand and gravel (construction) — _ — — — XX €30,800 
Stone: 

Crushed ____---___--_-~--—  °142,300 XX ; 
Dimension ___—~_____--~~~- rey 151 XX 

Total® ¥268,204 289,344 

er 

. 

€Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”’ 
XX Not applicable. 

4No production of nonfuel mineral commodities was reported for counties not listed. 
2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” . 
8Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 

separately under “Stone.” . 
Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
5Data do not add to totals shown because of independent rounding. 

Table 3.—Indicators of Virginia business activity . 
a 

1982" 1983 1984” 

Employment and labor force, annual average: . 
Population ____________----_------------~~-~-~--—- thousands__ 5,485 5,556 5,636 
Total civilian labor force__ __.________________-___.---~--do___~- 2,650 2,722 2,841 
Unemployment ________________-------+--------~-~----do___- 204 165 | 143 

Employment (nonagricultural): 
Mining total! __________________-----------~--~---do__~~ 22.1 17.4 18.1 

Nonmetallic minerals except fuels. _______________-_---do__~~ NA 2.3 2.3 
Coal mining ____________~-------------~--~---~-~-do____ 19.3 14.9 15.5 
Oil and gas extraction? ______________-__-__-------do____ 3} 2 NA 

Manufacturing total. __._._______________---------~~-do____ 397.2 403.6 420.1 
Primary metal industries ___ _________--_--_--~----~-do___-~ 10.6 10.1 10.9 
Stone, clay, and glass products __ _______-___-__-----~-do_.__ 11.6 12.4 13.5 
Chemicals and allied products _________-__~-1-----~~-do___~ 32.9 32.3 32.7 
Petroleum and coal products? __________.___---~-~--~-do___~_ A A NA. 

Construction ________________~___~----------~--~-~-do___~_ 103.8 113.9 131.8 
Transportation and public utilities _________-____--_-_--_---do___-_ 119.0 120.4 127.6 
Wholesale and retail trade __$__._§$_§_______--_--_----_~-~-do___~_ 462.4 480.2 513.0 
Finance, insurance, real estate ___________--__---------~-do___~_ 106.9 110.1 117.2 
Services ______________u_____ ee doe 434.8 460.4 492.8 
Government and government enterprises ____ _ ______-___--~-do___~_ 500.1 500.9 504.4 

Total. _._-§_-______________--__----~-----~-~-do____ 32,146.4 2,206.9 2,325.0 
Personal income: 

Total. _§_-________________ ee ~~~ millions_-_ $62,375 $67,715 $74,694 
Per capita._____.______-_-_-__-_-----------~--~--~-------~---- $11,871 $12,188 $13,254 

Hours and earnings: 
Total average weekly hours, production workers _________-___~------- 38.4 39.7 40.3 
Total average hourly earnings, production workers_—___————-—-_~-~------- $7.37 $7.79 $8.12 — 

Earnings by industry: 
Farm income_________~_______________________-~~—~~- millions__ $316 $225 $345 
Nonfarm _____________________ doe $42,703 $46,901 $52,206 

Mining total.___________ -____~-___-------+-----~-~-do___~_ $684 $544 $635 
Nonmetallic minerals except fuels. __._________-_____-_--do___~_ $44 $46 $53 
Coal mining ______________---_-----------~-~~-do___~_ $626 $486 . $569 
Oil and gas extraction _____________-----------~-~-~-do___~_ $15 $9 $12 

Manufacturing total. ____________-___---------~----~-~-do____ $8,036 $8,774 $9,707 
Primary metal industries _____.______-_---__-----~-do____ $284 $305 $349 
Stone, clay, and glass products___________-__--__-~---do___~_ $229 $257 $298 
Chemicals and allied products ____________-__-_-_---~~-do___~_ $908 $967 $1,047 
Petroleum and coal products _____________--_-_---~-~~--do.__~_ $15 $16 $18 

Construction _______________________ do $2,123 $2,465 $2,976 
Transportation and public utilities ___ ._______-___-_-----~-do___~_ $3,258 $3,641 $4,074 
Wholesale and retail trade ____§______________---__.~-~-do___~_ $6,284 $6,880 $7,765 
Finance, insurance, real estate __________________-_----~-do____ $1,864 $2,197 $2,543 
Services ________~_________ ee do $7,934 $9,039 $10,295 
Government and government enterprises __ _ ____________-~-do___~_ $12,397 $18,215 $14,047 

See footnotes at end of table.
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Table 3.—Indicators of Virginia business activity —Continued 
eee 

. . 1982" 1983 1984” 

Construction activity: : | | a. Number of private and public residential units authorized ___________.____ 29,940 53,773 61,519 
Value of nonresidential construction ___._________________ millions _ $1,152.7 $1,409.38 $1,886.7 
Value of State road contract awards_______________________ do. $214.2 $261.0 ~ $773 
Shipments of portland and masonry cement to and within the State 

thousand short tons__ 1,465 | 1,793 2,112 
Nonfuel mineral production value: . 

- Total crude mineral value __________________________ __ millions__ $263.2 $289.3 $341.6 
Value per capita_______--_--_____~-___-_~ ~~~ $48 $52 $61 

eee 

PPreliminary. "Revised. NA Not available. | 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. 
' Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. _ 

“Data do not add to total shown because of independent rounding. So : 

| Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and . U.S. Bureau of Mines. : | a 

| 600 . —_— —— 

a 400 | | | 
<< | 

— 

Q TOTAL ) | 

.O . 
— | 

= 200 | Oo | 
=> a er oe wooeeee” 

sooeeee” Pe cccccse scott 

| ° STONE 

Q 
1977 1980 1985 

Figure 1.—Value of stone and total value of all nonfuel mineral production in Virginia.
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| Trends and Developments.—The year Minerals Corp. to mine and process approx- 
marked the second consecutive year that imately 30 million pounds of uranium ore in 
nonfuel mineral value increased and the Pittsylvania County in the southern part of 
value of fuels output fell. Nonfuel mineral the State. 
industry sales were buoyed by a strong _ Virginia Polytechnic Institute and State 

| demand for construction mineral commodi- University (VPI) continued work on coal 
| ties, cement, clays, sand and gravel, and research funded by the Federal and State 
| stone, which resulted from the continued governments and private industry. Among 

_ demand for new commercial and residential the areas under investigation were the 
| construction. A depressed market for steam chemistry of coal, surface mining and recla- 

: | and coking coal, increased inroads by for- mation methods, and underground mine 
eign coal producers on Virginia export mar-__ roof control. 

| kets, and a continued downward trend in. In August, VPI hosted the 15th Annual 
domestic petroleum usage all contributed to Institute on Coal Mining Health, Safety and 
the decline in fuel sales. | ‘Research. Among the speakers at the 2-day 

The year witnessed the addition of anew, meeting were the Chief Counsel of the 
nonfuel mineral operation and new life for National Independent Coal Operators Asso- 

| . two operations closed during the early ciation and a member of the Executive Coal 
1980’s. United Fiberglass Inc., using stone, Council of Yugoslavia. | 

. feldspar, glass sand, and a borate mineral, A study, financed by a $36,000 grant by 
began manufacturing home insulation ata _ the U'S. Department of Energy, was begun 
plant in northern Virginia. Texasgulf by VPI’s Center for Coal and Energy Re- 

| 7 Chemicals Co. began producing animal feed search. The study will investigate the de- 
supplement using phosphate rock, phos- cline in Virginia’s share of the U.S. coal 

| phoric acid, and calcium carbonate at the market. The State’s share of the U.S. mar- 
former plant of Greer Lime Co. at Saltville. ket has decreased from 5% to 4% and the 
Country Crafts began manufacturing hand central Appalachian market share was 
and bed warmers from soapstone quarried down to 12.8% froma high of 15%. | 
in the Schuyler area. The Virginia Division of Mineral Re- 

Legislation and Government Pro-_ sources celebrated its sesquicentennial an- 
grams.—A major reorganization of Vir- niversary in 1984. The Division’s four sec- 
ginia’s government was passed by the 1984 tions, Mineral Resources, Geological Sup- 
legislature, to become effective January 1, port, Geologic Mapping, and Information 
1985. Three new departments were created Services, were active in many areas of the 
in the reorganization, the resource develop- State. 
ment department being Mines, Minerals The Mineral Resources Section maintain- 
and Energy. This combined the former Divi- ed liaison with the mineral industry and 
sions of Mineral Resources, Mined Land completed a State Minerals Management 
Reclamation, Mines, and Energy. Plan for Virginia. This section, in coopera- 

The State’s Uranium Task Force recom- tion with the U.S. Geological Survey, pub- 
mended that the General Assembly lift the lished a report, “Selected Virginia Mineral- 
moratorium on uranium mining in Vir- Resource Information,” and also completed 
ginia, provided that guidelines drafted by six mineral resource studies. At yearend, 
the Task Force are followed. One recom- work was ongoing on a study of carbonate 
mendation limited personal radiation expo- rocks in Virginia and two geochemical and 
sure to 285 millirems annually; Federal six mineral resource studies. 
limits are 5,000 millirems per year. A sec- A cooperative program between the Divi- 
ond recommendation would prohibit ground sion and the U.S. Bureau of Mines provided 
water contamination in the vicinity of the for the analyses of clay and limestone sam- 
mining-milling complex. ples from Virginia, as well as the sharing of 

The Task Force recommendations follow- mineral production and value data collected 
ed 3 years of study prompted by the efforts by the Bureau of Mines. 
of Marline Uranium Corp. and Umetco
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REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS stone. The company also mined and crushed | 

The value of nonfuel mineral production sales. cement-grade limestone for aggregate 

in 1984 exceeded the record high establish- —_A portion of the cement for the southern 
ed by Virginia's mineral industry in 1979 by part of the State was supplied by a new 

$31.8 million. The three leading commodi- ‘Atlantic cement distribution terminal open- 

ties in 1984, based on the reported value, eq in Durham, NC. The facility supplies 
were stone, portland cement, and sand and New Cem, a finely ground water-granulated 

gravel. These three accounted for over blast furnace slag produced at Sparrows | 
three-quarters of the value reported by the point, MD. 

State’s mineral industry. Clays.—Virginia clay producers account- 
Aplite—The Hanover-Amherst Counties oq for 2% of the State’s mineral value 

area in eastern Virginia contains a feldspar during 1984. The industry was comprised of , 

mineral that has been termed “Virginia 10 companies, operating 14 mines ina 13- 

aplite.” This term was adopted because of a county area. Clay and shale were produced 
difference in rail tariffs between feldspar jin two distinct geographical areas in the 

and aplite, the latter being less costly to State: the southwest and eastern Virginia, 
ship than feldspar. In 1984, two companies including the city of Richmond. | 

mined and processed “aplite” for glass and — The State’s brick industry consisted of 7 : 
aggregate applications. — | companies operating 10 pits. Brick produc- 

The Feldspar Corp. operated a surface tion accounted for 82% of the common clay 
mine and beneficiation plant in Hanover and shale produced in the State. Expanded _ a 

County. The material was crushed, screen- shale or lightweight aggregate production — : 

ed, and passed through Humphrey spirals used in manufacturing concrete block and 

and a wet magnetic separator to produce a_ structural concrete products accounted for 
product with the approximate analysis of the remainder. 

22% Al.Os, 2.6% K20, and 6% Na.O. The Southwestern Virginia clay firms pro- 

primary sales were to the manufacturers of duced a variety of common and face brick as 

glass containers for the beer industry. well as several types of fired clay products 

A second company, Dominion Stone Plant using Paleozoic shales and clays as the 

Inc., mined feldspar (aplite) in Amherst principal raw material. Clay firms in east- 7 

County. The material was produced by sur- ern Virginia mined a variety of metamor- | 

face mining, then crushed and screened to phic and weathered metamorphic rock 

produce a variety of products that included units as a raw material for the manufacture 
construction aggregate and a material used of brick and clay products. . 

in insulation and solar heating. Bennett Minerals Co., King and Queen 

Cement.—Virginia’s cement industry, County, mined a montmorillonite clay as | 

made up of three companies, operated seven raw material for the production of industri- 

kilns to produce portland, masonry, and al and pet waste adsorbents. The company 

calcium aluminate cement. Lone Star Ce- used wood waste products as a kiln fuel. 

ment Inc. operated five kilns, and Lone Star Tazewell Clay Products Co. mined a local Oo 

Lafarge Inc. and Riverton Corp. operated shale to produce clay dummies used for 

one kiln each. Production increased approx: blasthole stemming in coal mines, and the 

imately 15% over that reported in 1983. Weblite Corp. mined the Rome Formation 

Lone Star Cement produced portland and __to produce an expanded shale product. 

masonry cement in western Virginia from In midyear, Glen-Gery Brick Co. 

an Ordovician limestone and shale. Mill announced a $2.5 million expansion at its 

scale for the cement manufacturing process two-kiln Manassas plant. The first phase of 

was purchased from Roanoke Electric Steel the expansion, housed in a 12,000-square- 

Corp. foot plant addition, is to include modern- 

Lone Star Lafarge produced calcium al- ization of the grinding area, the addition of 

uminate cement at Chesapeake on the Vir- a new brick press and associated brick- 

ginia coast. This was one of three calcium handling equipment, and a multicharge 

aluminate cement plants in the United dryer designed for molded brick. The second 

States. phase will include renovating and ex- 

Riverton operated a masonry cement panding the sales and product show areas. 

plant in northern Virginia using purchased Completion is scheduled for the spring of 

portland cement and locally mined lime- 1985. Plant capacity will be increased from
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| 36 to 72 million brick when the work is Kyanite.——The world’s largest kyanite 
| completed. | mine is operated by Kyanite Mining Corp. 

Locher Brick Works Inc., in Madison on East Ridge near Dillwyn, Buckingham 
ae Heights, converted its brick plant to use County. The company also produces kyanite | | coal as the primary fuel. The facility, with from a mine on adjacent Willis Mountain. 

7 an annual capacity of 36 million brick per The company mines a kyanite-bearing | year, uses 14 to 15 tons of coal per day. quartzite, which is crushed and ground to oo | - minus 35 mesh. The ground material is feed 
. , | for a flotation process that yields a concen- __ Table *-—Virginia: Clays sold or used trate containing 90% + kyanite. Magnetic . _ by producers . . . | 7 separation is used to remove most iron | (Thousand short tons and thousand dollars) contaminants. The company also produces a 

___Year—=s=~=~*~*~*~*« Quantity ~~ Value 48+, 100-, 200-, and 325-mesh kyanite and - ton so mullite product. | 13) ------------------ ee a172 Approximately 35% of the company’s pro- 
ae 1982-0 429 2,237 duction is shipped to foreign customers PRB ~~~ ---------- es 2.61 through the Port of Hampton Roads. Much | of the output for domestic markets is truck- 

a | ed to Dillwyn and shipped by rail. The . ' _ Gypsum.—The only underground gypsum Virginia operation is one of two in the mine in the Atlantic Coast States was op- United States producing kyanite. _ erated by United States Gypsum Co. at Lime.—Virginia, with enormous _re- 
Locust Cove in western Virginia. The mine sources of high-purity limestone, is one of _ produced feed for a gypsum board plant at the leading lime producers in the Eastern Plasterco, which produced both a standard — United States. In 1984, the State ranked 7 | and a vinyl clad wallboard. The company 10th among 38 lime-producing States. 
also operated a wallboard plant at Norfolk Chemstone Corp. near Strasburg, W. S. 
using gypsum shipped by freighter from Frey Co. Inc. at Clearbrook, and US. Gyp- , company mines in Canada. Anhydrite from sum and Virginia Lime Co., both at Ripple- the Canadian mines was imported into the mead, comprise the State’s commercial lime State and sold as a set retarder for cement industry. Chemstone and Frey operated sur- _ manufacture. : | face mines and lime plants in Shenandoah : Tron Oxide Pigments.—Virginia was one County, and U.S. Gypsum and Virginia 
of three States with extractive iron oxide Lime operated underground room-and- 
‘pigment production. Hoover Color Corp. pillar mines in Giles County. Riverton oper- mined crude pigments for a variety of in- ated a surface mine and lime plant near dustrial uses. Virginia Earth Pigments Co. Riverton in Warren County and produced a produced a small tonnage of material, hydraulic hydrated lime for use in the | which was purchased by Hoover. Hoover manufacture of masons’ mortar. A sixth also imported Doth natural and synthetic ime producer, Greer Lime at Saltville, 
pigment material. | which closed in 1982, was sold to Texasgulf, Blue Ridge Talc Co. Inc. purchased out-of- Which plans to use the plant for production State iron ore for grinding into pigment. of 4 phosphate-based animal feed supple- : Much of the company’s production was used ment. 
in-house in paint production. 

Table 5.—Virginia: Lime sold or used by producers, by use 

gg 
Use Quantity Value Quantity Value 

(short (thou- (short (thou- 
tons) sands) tons) sands) $$). Raa Sas) tons) sands) 

Paper and pulp __-________ == 149,756 $6,054 183,179 $7,391 Steel, basicoxygenfurnace______________ a 122,921 5,048 106,446 4,558 Water purification _______._____________ sss 105,437 5,099 70,936 3,231 Acid water, neutralization _____________ ss” _ 46,852 2,156 43,771 1,830 Steel, electric _._-__________ 30,927 1,259 Ww WwW Other? ~-- 101,092 5,021 157,953 7,789 
Total -- 556,985 24,637 562,285 24,799 

W Withheld to avoid disclosing company proprietary data. 
‘Includes alkalies, calcium aluminate cement, citric acid, chrome, fertilizer, animal and human food (1983), insecticides (1984), insulation (1984), open-hearth steel, other chemical and industrial uses, other metallurgy, paint (1984), precipitated calcium carbonate (1984), road stabilization, soil stabilization, sugar refining (1983), tanning, and use indicated by symbol W.
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Lithium Compounds.—Sunbright was Smyth County in the southwestern part of 

. the site of a lithium hydroxide plant oper- the State. The plant is designed to use 

ated by Foote Mineral Co. The southwest- phosphate rock shipped by rail from the 

ern Virginia plant shipped lithium carbon- company’s mining and beneficiation com- 

ate from Foote’s mining-processing complex plex at Lee Creek, NC, to produce an animal 

at Kings Mountain, NC. Output from the and poultry feed supplement. The former 

Sunbright plant was used in multipurpose lime company kilns are being used to de- 
grease manufacture. | fluorinate the phosphate rock prior to add- 

Mica.—Asheville Mica Co. and an affili- ing other ingredients to create a balanced 

ate, Mica Co. of Canada, operated mica supplement. Plant and kiln renovation are 

fabricating plants at Newport News. Crude scheduled for completion by late summer 

sheet mica was imported from Madagascar 1985. 7 
and India and was used by Asheville Mica Sand and Gravel.—Virginia’s sand and 
to produce fabricated mica products. Split- gravel industry, 54 companies operating 67 
tings from the Asheville operation were mines in 35 counties or cities, reported sales 
used by Mica Co.. of Canada to produce in excess of $37 million. 
reconstituted mica. Scrap from the oper- Construction.—Construction sand and 
ation was shipped to a company plant at gravel production is surveyed by the US. 
Asheville, NC, for grinding. Mica washers Bureau of Mines for even-numbered years 
were also imported. only; therefore, this chapter contains only 

Perlite (Expanded).—New. Mexico per- estimates for 1983. Data for odd-numbered 
lite, a volcanic rock that expands when years are based on’annual company esti- 
heated, was shipped into Virginia by Man- mates madebefore yearend. _ 
ville Building Materials Corp. as raw mate- Most of Virginia’s sand and gravel output 
rial for insulation manufacture. The compa- was for the construction market. The con- 

ny operated a plant at Woodstock in struction sand and gravel industry consist- 

Shenandoah County where the rock was_ ed of 51 companies operating 64 mines in a 

expanded and used as a component in the 34-county area. Construction sand and grav- 
manufacture of roof insulation board. el production and value increased 1.7 mil- 

Texasgulf purchased and began renovat- lion tons and $6.6 million, respectively, 
ing the Greer Lime plant at Saltville in above that estimated for 1983. , 

Table 6.—Virginia: Construction sand and gravel sold or used in 1984, 
by major use category 
a 

Quantity — 

| Use | (thousand (sands) per ton 
EE 

Concrete aggregate _____________--_-~-~-_------~-------+-- 3,035 $15,682 $5.17 
Plaster and gunite sands _____________--_-_~-----~~-------- WwW Ww 4.44 
Concrete products ___________-_-_-_----~----------------- 1,483 8,944 6.03 
Asphaltic concrete ___.________-------------------------- 423 1,501 3.55 
Road base and coverings _______________------------------ 723 3,556 4.92 
Fill --________ eee 327 664 2.03 
Snow and ice control. ___._.__ ____.___-~-----------~-+-~-----+-- WwW Ww 5.65 
Other! _______________________--------------------- 2,868 7,013 2.44 

Total? or average_______________-_----_-----------+--- 8,860 37,359 4.22 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Includes roofing granules, other unspecified uses, and data indicated by symbol W. 
2Data do not add to totals shown because of independent rounding. 

Industrial.—The State’s industrial sand and traction applications. 
industry consisted of three companies pro- Slag—Steel.—Slag, a waste product of the 
ducing a variety of industrial sand products State’s two steel mills, was sold for aggre- 
in Campbell and Frederick Counties and in gate by individual contractors. 
the city of Virginia Beach. Production fell Stone.—Stone production is surveyed 
approximately 18% below the 1983 level by the U.S. Bureau of Mines for odd- 
and value dropped over $0.7 million. Sales numbered years only; therefore, this chap- 
to container and flat glass manufacturers ter contains only estimates for 1984. Data 
comprised over 75% of the total sand pro- for even-numbered years are based on an- 
duced. Other markets included molding nual company estimates made before year- 
sand, specialty products, chemical usage, end.
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Crushed.—The “Directory of the Mineral In November, the Powhatan County 
Industry in Virginia,” published by the Board of Supervisors approved a $3 million =~ 
Virginia Division of Mineral Resources, revenue bond issuance to Luck Stone Corp. 
lists approximately 110 crushed stone pro- for development of a quarry in eastern 
ducers mining and crushing a variety of Powhatan County.* The Powhatan quarry, 
stone types, primarily for aggregate. Sever- _ tentatively scheduled for operation in mid- 

_ al companies are mining and crushing stone 1985, will require an investment of $5 to $6 
for a variety of nonaggregate applications. —_— million and will employ about 20 people.* 

In January 1983, the Loudoun County United Fiberglass began operations of a 
Board of Zoning Appeals approved by spe- manufacturing plant for home insulation at 
cial exception a 66-acre quarry expansion a site in Woodbridge, Prince William Coun- 
by Bull Run Stone Co. Inc. In 1984, the _ ty, in northern Virginia. The company used 
company had planned to install crushing a ground dolomite purchased from a Vir- 
and screening equipment, but the Bull Run _ ginia supplier and feldspar, glass sand, and 
Civic Association protested the use of the a borate mineral from out-of-State sources. 
machinery in this area. The board indicated These materials were melted in an electric 
a ruling will not be forthcoming before furnace to produce a rock wool used in 
1985.3 oe home insulation. a 

| Table 7.—Virginia: Principal crushed stone producing counties in 1984 

County oo of Stone type County | cone of Stone type 
en ern ee 

Albemarle _______ 2 Basalt and Lee_____~_______ 3 Limestone. 
granite. 

Amherst ________ 2 Slate and feldspar. Loudoun_________ 5 Diabase. 
Appomattox ______ 5 - Limestone.? Louisa __________ 1 Granite. 
Augusta___§_§_____ . 2 Limestone. Montgomery ______ 2 Limestone. 
Botetourt ________ 3 Do. Nottoway ________ 2 Granite. 
Brunswick _______ 2 Granite. Pittsylvania ______ 1 Sandstone. Buckingham _____ _ 1 Slate. Prince William_____ 2 Basalt and 
Caroline_________ 1 Granite. Pulaski _________ 2 Limestone. 
Chesterfield ______ 2 Do. Richmond (city) ____ 1 Granite. 
Culpeper ________ 3 Diabase and Roanoke_________ 1 Limestone. a sandstone. 
Dinwiddle________ 1 Granite. Roanoke (city) _____ 1 Do. Fairfax .-.______ 2 Granite and Rockbridge _______ 2 Do. 
Fauquier ________ 3 Basalt. Rockingham ______ 4 Do. Floyd __-________ 1 Amphibolite. Russel]_ ____§_-____ 5 Do. Frederick ________ 4 Limestone. Scott... ____ 1 Do. . Goochland _______ 3 Granite. Shenandoah ______ 1 Do. Grayson_________ 1 Basalt. Spotsylvania ______ 1 Granite. 
Greene _________ 1 Granite. Stafford __________ 1 Do. Greensville_______ 1 Do. Tazewell. _§_§___ _ 4 Limestone. Halifax ___-_______ 1 Do. Warren _________ 1 Do. Hanover ________ 1 Do. Washington_______ 3 Do. Harrisonburg (city) _ _ 1 Limestone. Wise ___________ 2 Do. Henrico_________ 1 Granite. Wythe__________ . 5 Do. 
Henry__________ 2 Do. 
eee 

1Includes marble. 

Dimension.—Eight companies produced bed and hand warmers fabricated from the 
dimension stone in 1984 according to the soapstone quarried from the Schuyler area. 
Virginia Division of Mineral Resources. 
Based on a partial year response by the - ee . 
industry, the U.S. Bureau of Mines esti- Table’ Suche a umension 4 tone 
mated that value increased $800,000 above 
the value reported in 1983. Pertinent data Number of . ,; Count Stone t 
on dimension stone production are pre- I uarries OnE type 
sented in table 8. Albemarle __________ 1 Soapstone. 

Flagstone was produced from quartzite in Buckingham ~-------- 2 Slate. te 
the Weverton Formation by two companies Culpeper TT 1 Quartzit 
operating in Campbell and Fauquier Coun- Fauquier ~---~-----~-- 2 quartzite. 
ties. The State’s intermittently active soap- Nelson 777777 =e 1 Soapetone. 
stone industry was reactivated when one ©=— —————_______—_— 
company, Country Crafts, began marketing
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Sulfur (Recovered).—York County was tourists for panning or is processed by the _ . 
the site of Amoco Oil Co.’s crude oil refin- company using Deister tables and an amal- 
ery. Sulfur was recovered by the Claus gamation drum. | | 
process and sold for use in acid production Hoover and Strong Inc. in Richmond 
for fertilizer manufacture. operated a precious metals refinery and 
Talc.—A talc chlorite dolomite schist was jewelry company. Refined gold was pur- | 

mined under contract and ground and chased from the Homestake Mine in South 
bagged by Blue Ridge Talc ata plant onthe Dakota, and gold and silver refined from 
Henry-Franklin County boundary. The sgcrap are used to produce a variety of 
bagged talc was sold as a mold release agent precious metal products. The plant contains 
for the foundry industry. The company also an assaying lab and scrap. receiving-prep- 

ground an iron ore for pigment manufac- aration, refining, melting, and alloying 
ture. | areas. 

Vermiculite.—Virginia is one of three Iron and Steel.—Iron products were cast 

States with vermiculite production. Vir- at several foundries operating in various 
ginia Vermiculite Ltd. operated a surface areas of the State. The 1984 Industrial 
mine and processing plant near Boswell’s Directory of Virginia lists 17 gray iron | 

Tavern in Louisa County. After processing, foundries; 8 are situated in the Chesterfield, 
the vermiculite was marketed unexfoliated. Campbell, and Roanoke County areas. | 
Major sales were to a fertilizer manufactur- Steel was produced by Roanoke Electric 

er and to greenhouses equipped with ex- tee] and Intercoastal Steel Corp. The two 
foliation furnaces. firms operated a total of six electric fur- 

METALS naces. In the third quarter, Roanoke Elec- 
tric Steel, a producer of merchant bars, 

All metals processed within the State flats, and angles, was operating at 20 turns 
were obtained from other States or foreign in both the melt shop and rolling mill. 
sources. The continued improvement of the . Magnetite.—Reiss Viking Corp. operated 
Nation’s economy had a positive effect on a magnetite grinding facility in Tazewell 
the demand for and sales of many of the County to produce a product used in coal 
products of Virginia’s metal producers. preparation plants. The company’s sales 

Ferroalloys.—Chemstone, a subsidiary of area included Alabama, Kentucky, Tennes- | 
Engelhard Corp., had a ferrovanadium see, and Virginia. 
plant at Strasburg that closed in 1982 be- Manganese.—Union Carbide Corp. im- 
cause of the weakened demand for alloys in ported manganese ore from Gabon as feed 
specialty steel. In 1984, the lime and lime- for a grinding plant at Newport News in | 
stone assets of the company were sold to an _ eastern Virginia. After grinding, the mate- 
affiliate of the Meriwether Capital Corp., rial was shipped by rail to other Union © 
which will continue to use the Chemstone Carbide plants for use in the manufacture 
name. The plant remained on the market at of dry cell batteries. 
yearend. —_—___ 
Gold.—Walnut Creek Mining Inc. contin- ape” Mineral Officer, Bureau of Mines, Tuscaloosa, 

ued as the only gold panning operation im 2Head geologist, Economic Geology Section, Virginia 
Virginia. The company operated a mine and _ Division of Mineral Resources. 
panning shed in Orange County and owns Qunoudoun jimes Mirror. BZA Postpones Action on 

two other mines, the Moss and Goochland, ‘Richmond News Leader. Powhatan Approves Stone 
in Goochland County. The company used a Quarry Bonds. Nov. 20, 1984. | 

small jaw crusher and a ball mill to produce Oa mori et ee ete ee Rocrricta Out- 
an auriferous concentrate that is sold to put. July 27, 1984.
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| Co ce _- Table 9.—Principal producers - : 

Commodity and company Address _—_ Type of activity County or city 

APiTie Feldspar Co (oe - Route 1,Box23 Quarry andplant Ha | ' The Fe rp——_-______-__ ute 1, Box 23 yand plant Hanover. 
/ me ot Montpelier, VA 23192 

Cement: Teg 
Lone Star Cement Inc.1_________ Box 27_ | -~--do__.___ Botetourt. . oe - Cloverdale, VA 24077 . 
Lone Star Lafarge Inc__________ Box 5128 Plant________ Chesapeake (city). 

. ” Chesapeake, VA 23320 
Riverton Corp.?________.______. ©. Riverton, VA 22651_____ Quarry and plant Warren. 

Cla , : . so : . 

Brick and Tile Corp ~-------- Box 45 Pits and plant_ _ _ Brunswick and 
Lawrenceville, VA 23868 Greensville. General Shale Products Corp _____ Box 3547 ey -~---do .~_____ Rockbridge, . : Johnson City, TN 37601 Smyth, Taze- 2 well. - Webster Brick Co.Inc__.____._._ | Box 12887 . a _---do______ Botetourt and 

. Roanoke, VA 24029 Orange. Gypsum: . 
United States Gypsum Co___.____ 101 South Wacker Dr. ----do______ Norfolk (city). 

Chicago, IL 60606 . 
Do_____.-~-~ 2 Route 1 Mine and plant _ _ Smyth and 

7 Saltville, VA 24370 ' Washington. Iron oxide pigments (crude): 
Hoover Color Corp..._-_________ _- Box 218. ___.do _~_____ Pulaski. 

. - oo ‘Hiwassee, VA 24347 

iT eyenite Mining Co Dillwyn, VA 23936 Mines and pl Buckingham Z yanite Minin rp —_.______. __ Dillwyn, ~--_- ines and plant _ ucki . 
Plant________ Prince Edward. ' Lime: ce 

Chemstone Corp __.___________ Menlo Park ~——-do ______ Shenandoah. 
. ; Edison, NJ 08817 

United States Gypsum Co________ 101 South Wacker Dr. ~-~-do = __ Giles. | 
Chicago, IL 60606 , 

Virginia Lime Co. _-.__§_____ Route 635 -~—_-do ______ Do. 
Ripplemead, VA 24150 

Sand and gravel (construction): oe 
Lone Star Industries Inc ________ Box 420 Pits and plant_ _ _ Charles City, 

Norfolk, VA 23501 - Chesterfield, 
a 3 Henrico, Prince 

oe _ George. 
Sadler Materials Corp_____-=____ Box 5607 . Pits. _____ Henrico. . . . Virginia Beach, VA 23455 
West Sand and Gravel Co. Inc _____ Box 6008 —~~--do ______ Henrico and . . Richmond, VA 23222 Rockingham. Stone (crushed): _ 

~ Lone Star Industries Inc ________ —_ Box 420 Quarries______ Botetourt, . . : Norfolk, VA 23501. Charles City, 
; Chesterfield, 

Dinwiddie, 
: - Henrico, _ 

Prince George. Luck Stone Corp _.___________ Box 29682 —~---do ______ Albemarle, 
— Richmond, VA 23259 . Augusta, 

Lo Fairfax, 
Goochland, 
Loudoun, — . . Nottoway, Ce Rockingham. Vulcan Materials Co., Mideast Div __ Box 4195 ~~ --do ___.__ Brunswick, 

Winston Salem, NC 27105 Fairfax, 
Goochland, 
Halifax, 
Pittsylvania, 
Prince William, , 
Stafford. Talc: 3 Box 39 Qu : 

Blue Ridge Tale Co. Inc.? ________ x arry and plant Franklin. dg Henry, VA 24102 
eee 

Also sand and gravel and stone. 
*Masonry cement only; also produces limestone and lime. 
‘Also finished iron oxide pigments.
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This chapter has been prepared under a Memorandum of Understanding between ‘the 
Bureau of Mines, U.S. Department of the Interior, and the Washington Division of 

Geology and Earth Resources for collecting information on all nonfuel minerals. | 

By William L. Rice! and Bonnie Butler Bunning? | | | 

Washington’s nonfuel mineral production der. Sand and gravel was the leading com- oe, 

value rose in 1984 to $203 million, an modity produced in terms of value, followed 

increase of 8% from the $187 million record- by cement, stone, lime, and diatomite. | 

ed in 1983. Industrial minerals accounted Washington ranked 33d in the Nation in | 

for 95% of the total nonfuel value for the the value of its nonfuel minerals production | 

year; gold and silver made up the remain- for 1984. 7 | 

. Table 1.—Nonfuel mineral production in Washington’ 
a | 

1983 1984 

— Quantity (pyaends) Wantity — ¢nousands) | 

Clays _________-__________-- thousand short tons__ 282 291 715 292 $1,646 
Gem stones. _______.-_-_----~-~----+----~----~--- NA | 200 NA 200 

Sand and gravel: 
| 

Construction. _______._.——-_-— thousand short tons_ _ ©15,800 ©50,300 23,369 61,070 
spol ntustrial ~ oe doe 337 4,581 356 | 5,201 

ne: : , _ 

Crushed________________---------~---do___- 10,451 29,607 ©10,400 31,700 
Dimension _______________--.-_-_----do___- 1 37 _- _- 

Combined value of barite, cement, clays (fire clay, 1983), 
diatomite, gold, gypsum, lime, olivine, peat, silver, andtale __ XX 101,025 XX 102,807 

Total_.__.________________------------ XX 187,465 XX 202,624 
nee 

*Estimated. NANotavailable. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

2Excludes fire clay; value included with “Combined value” figure. 

623
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, | Table 2.—Value of nonfuel mineral production in Washington, by county 
- (Thousands) 

| | County 1982 cee 1988 Minerals produced in 1983 

: Adams_.____~________ $135 W Stone (crushed). 
. Asotin. ___________ \ $57 Do. 

. Benton -______________ Ww 2,774 Do. - 
Chelan. __ ~~~. _____ Ww W Sand (industrial). 

-_ Clallam ______________ Ww W Clays, stone (crushed). . 
Clark. ~~~ 1,151 _ _W Stone (crushed), clays. 
Columbia _____________ -— 105 = Stone (crushed). 
Cowlitz _._________.__ - (4) 385 Do. . . 
Douglas _.~§_-§_-_-________ _-. 565 Do. 
Ferry. — WO. W _ Gold, silver, stone (crushed). 

Franklin. -.-.2--- = wl 106 = Stone (crushed). 
Garfield _-.-_-_______.22 2 ~_ 76 Do. = 
Grant _-__-_- ~~. Ww WwW Diatomite, stone (crushed). 
Grays Harbor ___.______ 2,069 676 Stone (crushed). 
Island _-_-~_~_ ~~~ 350 ) 
Jefferson _~__-__§________ 34 W _ Stone (crushed). . 

. King 2 ee 63,186 WwW Cement, stone (crushed), sand (industrial), 
. oT clays, peat. 
Kitsap ~________ 1,659 WwW Stone (crushed). 
Kittitas _._-___________ Ww W Stone (crushed), gold. 
Klickitat .~..-_.__-_______ WwW W __ Stone (crushed). 
Lewis __-_ ~~~ we 928 ~ Do. 
Linedn __.~ 22 718 : . 790 Do. 
Mason________.: =~... (4). _- o 
Okanogan_____________ ~ 310 257 ~~ Stone (crushed), peat, gypsum. 
Pacific. 2 ~~ 2 ee (4) 829 Stone (crushed). a 
Pend Oreille _._________ WwW | OW Cement, stone (crushed). 
Pierce ~~~ a __ 12,247 W Lime, stone (crushed), clays, peat. 

_ San Juan _2 . 1,814 ) . : 
- Skagit... ~~ an 1,552 — 2,159 Olivine, stone (crushed), stone (dimension). 

Skamania. ______ 66 W Stone (crushed). 
Snohomish ____________ 2,860 3,840 Do. 

- Spokane. _____________ 416 3,023 Do. 
Stevens ______________. 4,968 13,459 Lime, sand (industrial), stone (crushed), stone 

(dimension), barite. 
Thurston _--_-_________ 1,042 W _ __ Stone (crushed). 
Wahkiakum ___________ (4) Ww Do. 
Walla Walla ___________ Ww (*) - 
Whatcom _____________ WwW WwW Cement, stone (crushed). 
Whitman _____________ a) 1,258 Stone (crushed). 

. Yakima ___ ~~~ ____ 921 94 Do. 
Undistributed®__________ 50,409 - 105,781 
Sand and gravel (construction) XX ©50,300 
Stone: . . 

- Crushed ____§_-_-______ €23,800 XxX 
Dimension __________ Fe90 XX 

' Total _._________ 169,727 #187,465 
eee 

“Estimated. ‘Revised. |W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. . 
‘Crushed and dimension stone was produced; data not available by county. Total State values are shown separately 

under “Stone.” 
*Construction sand was produced; data not available by county. Total State value is shown separately under “Sand and 

gravel (construction).”’ 
Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
“Data do not add to total shown because of independent rounding.
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| Table 3.—Indicators of Washington business activity 
Ts Ea 

1982 1983 1984? 
a 

Employment and labor force, annual average: 
. Population ____-__--_---------~------------~--—- thousands__ 4,276 4,302 4,349 

Total civilian labor force__ ________________----_~---------do__~~ 2,024 2,068 2,054 

Unemployment ____________-------------~----------do_~_-~ 245 231 194 

Employment (nonagricultural): 
Mining total? _______________-__----------~--~----do__~-~ 3.0 2.7 2.6 

Metal mining?_________________~----------~--~-do___~ 1 5 NA 

Nonmetallic minerals except fuels? __.___. _ __.___-_-__-_--_---do___~ 1.3 1.2 NA 

Coal mining? ________________------~----~-~--~--do__~-~ 1 1 NA 

Oil and gas extraction? _________.___----_------~----do___~_ 2 2 NA 

Manufacturing total. _____________-__---------~----do___~ 289.0 277.9 . 284.8 

Primary metal industries? _________-_---_----------do_-_- | 14.0 12.8 NA 

Stone, clay, and glass products ~ - - — ~~ ---------~~~~~~~§0- ~~~ 6.0 6.0 6.4 

Chemicals and allied products ________--------------do__--~ 9.5 10.0 10.5 

Petroleum and coal products ____ _ ____------------~--do___~ 1.8 1.8 NA 

Construction ____________________-_-.---_~----~-~-do__~- 76.2 = 13.6 76.6 

Transportation and public utilities ____._____-_._---~-----do--~~_ 89.0 87.7 90.1 

Wholesale and retail trade... __.~2.~..-~._-_~_~-_do___- 385.4 392.4 403.1 

Finance, insurance, real estate ___________-----------~--do___- 90.7 92.0 94.5 

Services ______________________.~-------~-----~--d0o_~~-~ 316.9 331.7 349.6 

Government and government enterprises __ ____-______—----do__~~ 318.5 327.0 339.0 

Total? .§_§_§_______________-_.--_------~--~-~-do__.- 1,568.6 1,585.1 1,640.4 

Personal income: 
. Total. __._.______ ee ~~~ millions__ $49,862 $52,097 $55,633 

Per capita. __________-_--_~--~---------------~--~----------- $11,660 $12,110 $12,792 

Hours and earnings: 
Total average weekly hours, production workers ___—-_----~----------- 38.5 ° 38.9 NA 

Total average hourly earnings, production workers____.—___--—-—--------- $11.23. $11.41 NA 

Earnings by industry: oe 

Farm income_____________________-____-------—~--~ millions_ — $1,056 $1,153 $1,246 

Nonfarm __________________------_---~-+---------~-~--dos_ ~~ $38,548. $34,827 $37,003 ‘ 

Mining total. ___________.-__------------~--------do__~- $78 $74 $77 

Metal mining ______________------------------do__~~ $9 $8 $6 

Nonmetallic minerals except fuels. __ _ _____--_-_-_----_--~-do____ $34 $32 $36 

Coal mining ___________-_---_-----------------do_~--~ $25 $27 $29 

Oil and gas extraction ___________------------~----do___- $11 $8 $6 

Manufacturing total.____________------------~-----do__~- $8,080 $7,995 $8,603 

Primary metal industries _________-_-----_----------do__~~- $477 $468 $501 

Stone, clay, and glass products - - - - ~~~ -~------~~~~~~~@0- ~~~ $154 $161 $172 

Chemicals and allied products _________-_-------------do___- $271 $320 $351 

Petroleum and coal products ____ _______-------------do__--~ $81 $85 $87 

Construction ______________________-_----~---~-~-~-do___~_ $2,204 $2,089 $2,124 

Transportation and public utilities ___________----------do___~_ $2,538 $2,689 $2,829 

Wholesale and retail trade___._.__________----------~-~-do__-~- $5,923 $6,169 $6,443 

Finance, insurance, real estate __________-_-------------do__~- $1,756 $1,940 $2,067 

Services ____________________---~-.----~-+---~--~--d0__~~- $5,769 $6,170 $6,641 

Government and government enterprises ______________-~~-do___~ $6,938 $7,411 $7,919 

Construction activity: 
Number of private and public residential units authorized —~——-----~-_---- 17,891 27,481 30,526 

Value of nonresidential construction __________--____---—-— ~~ miillions__ $1,186.0 $1,027.38 $1,264.0 

Value of State road contract awards____________-__._----+_-do___~ $275.0 $122.0 $212.0 

Shipments of portland and masonry cement to and within the State 
thousand short tons_ _— 1,022 1,083 1,163 

Nonfuel mineral production value: 
Total crude mineral value______________-_---_----~— ~~~ millions__ $169.7 $187.5 $202.6 

Value per capita. __________------------------------------ $40 $44 $47 
I 

PPreliminary. "Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor, totals may not add because of inclusion of data from other 

sources. 
2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

SData may not add to totals shown because of independent rounding. 

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 

US. Bureau of Mines.
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Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 
production in Washington.
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Trends and Developments.—Improving § Templar Mining Co., whose 554-acre We- 
| _ markets encouraged economic growth in natchee District holding adjoins Asamera- 

| the State in 1984, although recovery got off Breakwater ground on the west and north, | 
to a slow start, and the expansion at year- announced encouraging results from drill- __ 
end was less rapid than that for the Nation ing on its property. A total of 24 mining 
as a whole. Seasonally adjusted wage and companies performed exploration in the 

- salary employment increased steadily Wenatchee area and in the Liberty and 
| throughout 1984, achieving an overall gain Blewett Districts in Chelan County. 

of 3% over that of 1983. — Sundance Mining-Development Inc. out- 
The total reported private investment in lined two minable gold-silver ore bodies at 

exploration and development of Washing- its Gold Hill property near Curlew, Ferry 
ton’s metallic mineral resources for 1984 (County; production was expected to begin in 

| reached nearly $33 million, more than dou- 1985. Elsewhere in Ferry County, Azure 
ble the $13.6 million recorded for 1988. Resources Ltd. drilled and sampled gold- 
Preproduction development of the Cannon and copper-bearing zones on the Lone Star 
Mine in Wenatchee by the Asamera Miner- property, Canorex International Inc. ex- 

als (U.S.) Inc.-Breakwater Resources Ltd. plored several properties, and general re- 
joint venture contributed $28.5 million to cgonnaissance work was reported by Calla- 

that total. Private expenditures reported jan Mining Corp., Freeport Exploration 
| for exploring and developing industrial Co.,andGold Fields MiningCorp, 

mineral commodities, however, dropped to St. Joe American Corp. reported geologi- 

about $386,0 00 from the more than $1 cal and geochemical exploration for gold on 

million credited for 1983. _ . its Star claims in Chelan and Kittitas Coun- 
Exploration Activities.—Exploration IN ties. Nord Resources Corp. and Gold Fields | 

Washington for 1984, largely for precious Mining carried out reconnaissance explora- 
metal deposits, exceeded the high level of tion in Kittitas County during the | 

tivity established in 1983. Reported ex- . ay Sang oe year, 
penditures for exploration increased to al- In Lincoln County, Rexcon Inc. explored 
most $4.5 million, exceeding the 1983 figure “s June tion Reef gon prospect, with Beo 

by $900,000. Nearly 75% of the 1984 total P rc Resources Co i all ed th Ker 
was expended in exploration for gold and rown sesources VOrp. _ the ney 

| silver deposits. The number of exploration property mm Okanogan County for precious 
permits and mining contracts granted by metals in gold-bearing magnetite and also 
the State increased by 16 to 1,174 in 1984.A @*Ploredthe Bodie Minearea. = 
total of 96 firms explored 102 metallic Wilbur Hallauer did exploration drilling 

mineral projects; most of the 1984 activity 0 the Star molybdenum property for tung- 
: was concentrated in the Okanogan High- ‘ten, on the Kelsey property to determine 

lands in Stevens, Ferry, Pend Oreille, and the precious metal potential of copper- 
Okanogan Counties, while most of the ex- bearing ores, and on the Copper World 
ploration for gold deposits centered in Che- Extension as a followup to precious metal 
lan County. exploration done in 1988. Keystone Gold 

The Asamera-Breakwater joint venture Inc. explored the Crystal Butte and Grey 
expanded gold exploration efforts to other Eagle properties with detailed geochemical 
areas in the Wenatchee District, Chelan 4nd geological studies. Callahan Mining 
County. The partners now control more and Gold Fields Mining reported doing 
than 4,000 acres in the Wenatchee area, econnaissance work in Okanogan County. 
with the option of acquiring a majority Pintlar Corp. kept the Pend Oreille Mine 

interest in properties controlled by Ican in Metaline Falls, Pend Oreille County, on 
Resources, Lincoln Resources, Seagold Ltd., maintenance status and carried out explo- 
and Goldbelt Mines Inc. ration and development work at the mine. 

United Mining Corp., which controls the Terra Alta Mining Co. explored at the La 
old Golden King (Lovitt) Mine and a 9-acre Sota lead-zinc property, and Canorex Inter- 
parcel within the B-Reef ore zone adjoining national worked on several properties in 
Asamera’s Cannon Mine, reached an agree- Pend Oreille County. Shell Mining Co. drill- 
ment with Tenneco Minerals Co. to explore ed the First Thought Mine near Orient in 
its Wenatchee area properties. Subsequent Stevens County during 1984. Mines Man- 
drilling by Tenneco in the B-Reef inter- agement Inc. drilled on the Big Iron proper- 
sected economic gold mineralization in a_ ty for potential gold values and also did 
minable thickness. trenching on the Advance property and
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underground rehabilitation on the Iroquois abandoned coal mine lands within the 
workings. Getty Mining Co. drilled at the State. The study will lead to eventual OSM 
Bonanza Mine, and Canorex explored for corrective action on sites deemed to affect 7 
precious and base metals at several proper- the health, safety, and general welfare of : 
ties in Stevens County. Other companies the public. 7 
reporting exploration activity in Stevens Washington received $434,656 in 1984 
County during the year were Huckleberry from the Bureau of Land Management 
Mountain Ltd., Northwest Minerals Devel- (BLM) as receipts from the Mineral Leasing 
opment Corp., Vanhorn and Watson Mining Act. : | 
Co., Leadpoint Consolidated Mines Co., Ar- The Mining and Mineral Resources and 
bor Resources Inc., Terra Alta, Callahan Research Institute at the University of | 

Mining, Boise Cascade Corp., Exploration Washington in Seattle received a grant 
Ventures Co., and Freeport Exploration. from the U.S. Bureau of Mines in 1984. Part 
Underground sampling was done at the was used as seed money to develop pro- . 

New Light Mine, and exploration was car- grams for major projects with other agen- — 7 
ried out at the Minnesota Mine; both mines _ cies, and part was used for research fellow- — 
are in the Slate Creek District, Whatcom _ ships. 
County. The State DGER published a joint State- | 

- Legislation and Government Pro- U.S. Bureau of Mines report entitled, . 
grams.—The regular 1984 session of the “Availability of Federal Land for Mineral | 
48th Legislature enacted three measures Exploration in the State of Washington,” 
affecting mining; these were duly signed issued as Geologic Map GM-30. 
into law by the Governor: (1) a supplemen- | Geologic mapping by DGER was contin- 
tary act related to the Clean Air Act provid- ued in the Columbia Basin with funds 
ed civil penalties of a fine up to $1,000, supplied by the U.S. Department of Energy; | 
imprisonment, or both, for each infraction the division expects to release at least five 
of the act—this law could impact all the 1:48,000 scale geologic quadrangle maps 

- State’s primary metal smelters; (2) a modifi- during 1985. The State geologic map project 
cation to the Surface Mining Act provided _ is on schedule. As part of the program, the 
for reclamation of surface-mined land un- State financed 14 graduate student map- | 
der a plan approved by the State Depart- ping projects across the State, and a cooper- 
ment of Natural Resources; and (3) an act ative mapping program with the U.S. Geo- 
provided for the extinguishment of mineral logical Survey in the Mount St. Helens 
interest on real property by the surface area. | 
owner, if the mineral interest is unused for The Washington wilderness bill, which : 

a period of 20 years. — set aside 1.07 million acres of natural land 
In January, a cooperative agreement was __ in the State, was signed by the President on 

signed between the Federal Office of Sur- July 3. The measure increased Washing- 
face Mining (OSM) and the Washington _ton’s inventory of wilderness lands to about 
Division of Geology and Earth Resources 2.5 million acres. 
(DGER) to conduct an inventory of all : 

REVIEW BY NONFUEL MINERAL COMMODITIES 

NONMETALS | Reichold Chemicals Inc. recovered synthetic 

. . . calcium chloride as a byproduct from organ- 
Barite.—Three companies, Boise Cascade, ji¢ chemical production, and Occidental 

Canorex International, and Cominco Ameri- (Chemical Corp. manufactured calcium chlo- 

can Incorporated, reported exploration for ride using limestone and hydrochloric acid. 
barite in northeastern Washington in 1984. Cement.—Portland cement was produced 
C-E Minerals, a wholly owned subsidiary of by four companies in King, Pend Oreille, 
Combustion Engineering Inc., shipped bar- and Whatcom Counties: Ideal Basic Indus- 
ite flotation concentrates from its mill at tries Inc. and Ash Grove Cement West Inc., 

Leadpoint in northern Stevens County. Seattle; Lehigh Portland Cement Co., Meta- 
Calcium Chloride.—The quantity of calci- line Falls; and Columbia Cement Corp., 

um chloride produced in Washington in Bellingham. Ash Grove, Lehigh, and Colum- 
1984 was double that of 1983, while the bia Cement also produced masonry cement. 
value rose 48%. Two companies in Tacoma, Portland cement was used by ready-mixed 
Pierce County, produced calcium chloride. concrete companies (84%); concrete product
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manufacturers (8%), and others, including hydrated lime at its Tacoma plant in Pierce 
| | building material dealers, highway contrac- County. Both production and value were 

. tors, other contractors, and miscellaneous higher than that reported for 1983. __ | 
| customers (8%). All four plants used coal Olivine.—IMC Olivine produced olivine 
- and electricity for fuel and energy; two from stockpiled inventory mined from the 

| plants also used natural gas. Raw materials Twin Sisters deposit at Hamilton in Skagit 
used in cement production were limestone, County. | | 
clay, sand, quartzite, iron ore, aluminum Peat.—Washington’s peat production for 
dross, fly ash, and gypsum. 1984 was down slightly from that of 1983. 
The Lone Star Industries cement plant in Four companies—Maple Valley Humus in 

Seattle was purchased in March by Ash King County, Chester L. Asbury in Kitsap 
Grove Cement Co. of Kansas; the new opera- County, Bonaparte Peat in Okanogan Coun- 
ting company is Ash Grove Cement West. ty, and Zycom Inc. in Pierce County— 

_- Clays.—Clay production in 1984 increas- reported production of peat during 1984. 
- ed 4% in quantity but decreased 4% in Sand and Gravel.—Construction.—Con- 

_ value from that reported for 1983. Clay was struction sand and gravel is surveyed 
produced by four companies from nine pits by the U.S. Bureau of Mines for even- 
in five counties. Nearly 80% of the State’s numbered years only; therefore, this chap- 

| production came from Clallam and King ter contains only estimates for 1983. Data 
Counties; fire clay was also produced in for odd-numbered years are based on annu- 
King County. About 95% of the clay pro- al company estimates made before yearend. 

| duced was used for common brick, face ‘Washington’s 1984 output of construction 
brick, or in portland cement. sand and gravel increased more than 54% 

Diatomite.—Washington’s 1984 diatomite in quantity and nearly 52% in value over 
production increased 5% in quantity and that reported for 1982, when the last com- 
7% in value over that reported for 1983. plete canvass was taken. The State ranked _ 
Witco Chemical Corp.-Inorganic Specialties 10th in the Nation in construction sand and 

| Div., the State’s only diatomite producer, gravel production for 1984. Of 39 counties, 
processed diatomite at its Quincy plant in 31 reported production, with King, Pierce, 

: Grant County. Snohomish, and Spokane accounting for 
Feldspar.—W. R. Matthews, of Matthews about 56% of the total production value. 

, Scientific Foundation, reported continued Major uses were for concrete aggregate 
research in 1984 related to the quartz-mica- (22%), road base and coverings (15%), fill 

_ feldspar potential of the Feldslite property (14%), and other (84%). Nearly 70% of the 
near Lake Wenatchee in Chelan County. In construction sand and gravel produced was 
1984, 1 ton of material was mined for transported by truck. 
testing purposes. Lone Star Industries sold its sand and 
Gypsum.—Crude gypsum was mined by gravel facilities at Steilacoom and Maury 

Agro Minerals Inc. from the State’s only Island in Puget Sound to Reidel Interna- 
gypsum mine at Poison Lake, Okanogan tional Inc. of Portland, OR. The facilities 
‘County. Agro Minerals has been mining were renamed Pioneer Construction Mate- 
gypsite from the Poison Lake deposit since _rials Co. by Reidel. 
1948; the granulated gypsum product was Industrial.—Industrial sand production 
used primarily as a soil conditioner. Calcin- in Washington increased 16% in volume 
ed gypsum was produced by Norwest Gyp- and 23% in value from that recorded for 
sum Inc. in Seattle and by Domtar Gypsum 1983. Production was reported by four oper- 
America Inc. at Tacoma in Pierce County. ations in Chelan, King, and Stevens Coun- 
Lime.—Quicklime was produced by ties; primary uses were for glass containers, 

Northwest Alloys Inc. near Addy in Stevens ferrosilicon, sand blasting sand, fluxes, fil- 
County; Tacoma Lime, a division of Conti- tration, cement manufacture, and in other 
nental Lime Inc., produced quicklime and applications.
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7 Table 4.—Washington: Construction sand and gravel sold or used in 1984, 
| by major use category | : 

Quantity val Val 
Use @ housand (thousands) per ton 

Concrete aggregate agp Tri rr rrr 5.052 $14,768 92.88 
san — eee ee 5 

Concrete preducta Hee ee ee 144 499 3.47 
Asphaltic concrete ___________-..~-_---~~----_-~----~----- 2,226 7,012 3.15 
Road base and coverings! - -—- ----~---------~-------------- 3,499 9,568 2.78 

Snow and ice control.__________________________-__--__-— 238 501 2.15 
Railroad ballast _.--_________~__ 634 2,125 3.35 
Other? _______-_ 7,905 20,288 2.57 

Total’ or average.__________________ 23,369 61,070 2.61 

1Includes road and other stabilization (cement and lime). 
2Includes other unspecified uses. . | 
’Data may not add to totals shown because of independent rounding. a . 

Stone.—Stone production is surveyed by together with increased power rates, led to | 
the U.S. Bureau of Mines for odd-numbered partial shutdowns at Kaiser’s Mead facility, — 
years only; this chapter contains only esti- the Aluminum Co. of America’s (Alcoa) 

' mates for 1984. Data for even-numbered Vancouver smelter, and Alumax Inc.’s 
years are pase’ on annual company esti- Ferndale plant, leaving State production at 
mates made before yearend. | 90% of capacity at yearend. 

The quantity of crushed stone production § In September, the Northwest aluminum 
for 1984 in Washington was estimated to companies signed contracts with the Bonne- 
nearly equal that reported for 1983, and the ville Power Administration for an incentive 
eaeated value increased 7% over that for power rate of 2.27 cents per kilowatt hour (a 

drop of 0.5 cents) for 6 months. : 
Northwest Alloys Inc. quarried dolomite Ie October, Martin Marietta Corp. an- 

and quartzite near Addy, in Stevens Coun- — nounced the sale of its 185,000-ton-per-year 
ty, for use in magnesium metal production. Goldendale smelter to Comalco Pty. Ltd., 
Nanome Aggregates Inc. produced dolomite Australia. 

for terrae and decorative stone from 15 “Alcoa invested $19.2 million in 1984 to 
Sulfur ( Recovere D.—Sul fur was vre- rebuild three anode baking furnaces and 

° P purchase ancillary equipment at its alumi- 
duced as a byproduct from petroleum refin- num plant south of Wenatchee. Construc- 
ing, in Whatcom County by Atlantic Rich- tion st in July, with Jann ed comple- 
field Co. at Cherry Point, and by Mobil Oi] 10m started yo wie P ae 
Corp. at Ferndale. tion date in late 1985. Alcoa also continued 

Tale.—Cascade Talc Inc. produced tale Construction on a $40 rae non pollution sor 
from its Cascade pit in Skagit County. Allof ‘°° rf ae tha vd. estima’ % 
the talc sold was used in insecticides. complete by yearend. 

METALS Table 5.—Washington: Primary aluminum 

Aluminum.—Washington again ranked plant production data 
first in the Nation in quantity and value of -~ = === ~~‘ Quantity.~—=s Percentof Quantity Percentof Value 
primary aluminum produced in the State in Year (hroueand national (thousands) 
1984, with more than 1 million metric tons =—————————————__——_ 
valued in excess of $2 billion. The State’s 1980_____- 1,171 23 $1,678,645 
seven reduction plants accounted for an 1381 TTT TT 1.207 a Paneer 4 
estimated 27% of all 1984 aluminum pro- 1983 ______ 1,081 29 1,682,233 
duction in the United States. Reflecting the 19% ----- L241 a 2,010,971 
mid-1983 economic recovery, Washington’s °Rstimated. 
aluminum smelters were operating at near- 
ly full capacity in early 1984, with the Copper.—ASARCO Incorporated an- 
exception of Kaiser Aluminum & Chemical nounced in June that its Tacoma copper 
Corp.’s Mead plant. A worldwide aluminum smelter, the only domestic smelter process- 
oversupply, however, led to a 68% drop in ing high-arsenic concentrates, would close 
aluminum prices by midyear. This factor, permanently in 1985. The company planned
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to continue production of arsenic trioxide, company produced magnesium metal from 
but about 500 permanent jobs would be lost jocally mined dolomite, employing a sirico- 

. to the State’s economy. Reasons cited for thermic process using in-plant manufact- 
the closure were the high cost of complying ured ferrosilicon and aluminum-quartzite 
with the Environmental Protection Agen- - po most of the pint production was used 

__-ey’s arsenic emission standards, low copper Dy Alcoa as an alloying agent for aluml- 
prices, and unavailability of suitable copper num. —— . 

| concentrates. | BO Silicon.—Union Carbide Corp. started up > 

| Gold.—Gold production was recorded for tne ret of 48 reactors at its new polyerye 
Hecla Mining Co.’s Knob Hill Mine at ne silicon p at Noses ein Gran 
Republic, in Ferry County. A 1983 an- County. All 48 reactors were scheduled to be 
nouncement that the mine’s ore reserves in use by mid-1985; plant output was ex- 
would be exhausted by mid-1984 was re- ected to be about 1,300 short tons per year. 
versed in June, when Hecla announced tne Co oa femand a i“ Produce | 
discovery of new reserves sufficient to en- ‘M10 Varbide announced plans for a 407 
able production to continue for at least 2 70% increase in plant capacity and fur- 

, additional years. Gold production from the ther “announced Bee eeoond Sant, The 
Knob Hill Mine for 1984 increased 100% in . ne tas ge 
quantity and 73% in value over that re P* oposed new plant, still in the design stage, 
ported for 1983. -_ would cost $200 million and would have an 

Hecla also milled ores from Crown Re- annual output of about 3,300 short tons of 

sources Corp.’s Seattle Mine, in the Repub- sricon. _ ; we 
lic District. Cordilleran Development Inc. a avenst The Hanna een’ i 

. began open pit mining and heap-leach test- 7/7 Ch Sanversary Of Procuenon 
. 10.000 to f gold-sil t th at its Rock Island silicon and ferrosilicon 
Me on Mi ns 4 go Carlto, | Okan © plant near Wenatchee. After a 7-month 

innie Mune property near Var"ion, j | 4 closure due to adverse economic conditions, 
gan County. Heap leaching of gold anc ending in May 1983, the plant set new 

silv er ore was continued at the Gold Dike production records in 1984. Most of the 
Mine near Danville, in Ferry County, by _ plant output went to the aluminum, steel, 
Vulcan Mountain Inc. , and electronics industries; the Union Car- 

The Asamera-Breakwater joint venture hide polycrystalline silica plant at Moses 
continued development work at its $50 mil- [ake will use premium-grade silica supplied 
lion Cannon Mine at Wenatchee, Chelan by Hanna. 

County. Underground development of the = Silver.—Hecla was the State’s only silver 
B-Reef ore bodies was well under way by producer in 1984. The company recovered 
yearend, with completion of an 18-foot- byproduct silver from the Knob Hill Mine 
diameter, 620-foot-deep shaft, approximate- at Republic, in Ferry County. The -1984 

| ly 6,000 feet of decline, and three production _ production increased in quantity but declin- 
access drifts into the ore body. Completion ed in value from that reported for 1983. 
of the 2,000-ton-per-day concentrator, tail- Although Madre Mining Ltd. announced 
ings impoundment, and mine development in mid-June that its Deer Trail Mine near 
were targeted for mid-1985, with full-scale Fruitland, in Stevens County, had blocked 
production set for the third quarter of 1985. out enough ore to place the mill on a 24- 

Lead.—In July, Bergsoe Metal Corp. of hour basis, they suspended operations in 
St. Helens, OR, sold its 33,000-metric- late July, citing depressed silver prices. 

ton-per-year-capacity secondary smelter- Kaaba Resources Inc. rehabilitated some of 
refinery and lead products complex at Seat- the old Ruby Silver Mine workings in Oka- 
tle to Seafab Metal Corp., a newly formed nogan County and carried out general ex- 
company. Seafab permanently closed the ploration on the property. 
smelter-refinery, reducing the secondary Titanium.—International Titanium Inc. 
lead production capacity in the Pacific reduced production in October at its 2,500- 
Northwest by more than 50%. However, the short-ton-per-year titanium sponge plant at 
lead products production facilities remained Moses Lake. Reasons cited for the cutback 
open. were environmental constraints imposed by 

Magnesium.—Northwest Alloys, a wholly the State Department of Bomoay that re- 
owned subsidiary of Alcoa, operated its quir e company to recycle an pose 
magnesium neta} plant at Addy in Stevens of an accumulation of purification filter 
County at capacity during the year. Because residue, and general market conditions. 

of increased demand, Northwest Alloys — 

announced the start of construction of a _—,St@*e Mineral Officer, Bureau of Mines, Spokane, WA. 
10th furnace during the 3d quarter. The Reasuron Olympia, WA. Division of Geology and Earth
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Table 6.—Principal producers 
a 

Commodity and company Address Type of activity County 

Aluminum: 
Aluminum Co. of America — ~~~ Box 120 Plant. _____-—- Clark. 

Vancouver, WA 98660 
Do____~~~--------~~- Box 221 ___-do ____~-~ Chelan. 

Wenatchee, WA 98801 
Comalco Pty. Ltd _______-_-~- 95 Collins St. ___-do _____~ Klickitat. 

Melbourne, Victoria 3000 
Australia 

Intalco Aluminum Corp ~~ ~~ ~~ Box 937 ___-do _____- Whatcom. 

Ferndale, WA 98248 © 
Kaiser Aluminum & Chemical Box 6217 ____do ~_---- Spokane. 

Corp. Spokane, WA 99207 
Do______----~------~- 3400 Taylor Way __-do __.--~_ Pierce. 

Tacoma, WA 98421 - 
Reynolds MetalsCo ____.___- Box999 __—-do ______ Cowlitz. 

Longview, WA 98632 
Cement: 

Ash Grove Cement West Inc _ — — Box 1020 ___-do _~____- King. 
Seattle, WA 98111 

Columbia Cement Corp., a sub- Box 37, Marietta Rd. ___-do _____- Whatcom. 

sidiary of Ashland Technology Bellingham, WA 98225 . 
c. 

Ideal Basic Industries Inc _ _ _ — — Box 8789 ____do _____- King. 
. Denver, CO 80201 

Lehigh Portland Cement Co _-_— 718 Hamil ton Mall ____do __.-_- Pend Oreille. 
x 

- 

Allentown, PA 18105 . 
Clays: 

deal Basic Industries Inc _ _ — — — ‘Box 8789 Pit ________-— Clallam. 
Denver, CO 80201 . 

Mutual Materials Co____——--~ Box 2009 Pits and plant_ _ — King and Pierce. 
Bellevue, WA 98009 os 

North American Refractories, Box 120 __--do ____~- King. 

Western Div., Allied Chemical Renton, WA 98057 

Diatomite: 
Inorganic Specialties, a division of | 520 Madison Ave. Mine and plant _ _ Grant. 

Gola Witco Chemical Corp. - New York, NY 10072 

Hecla Mining Co ______--~-~- Hecla Building | Mine and mill. _ — Ferry. 
Wallace, ID 83873 

Lime: . 
Northwest Alloys Inc.) ____ ~~ Box 138A, Route 1 Plant and mine_ _ Stevens. 

Addy, WA 99101 

Tacoma Lime, a division of Conti- 1220 Alexander Ave. Plant_______-— Pierce. 

P nental Lime Inc. - Tacoma, WA 98421 
eat: 
Bonaparte Peat _______~_~—- Aeneas Route, Box 5 Bog _____----- Okanogan. 

Tonasket, WA 98855 

Maple Valley Humus ___-—--~- 18805 SE. 170th St. Bog ___ ~~~ King. 
Renton, WA 98055 

Sand and gravel: 
Construction: 

Associated Sand & Gravel Co. Box 2037 Pits________~_ Skagit and 

Inc. Everett, WA 98203 Snohomish. 

Cadman Gravel Co __ ~~~ Box 538 Pit _._____~_~- King. 
Redmond, WA 98052 

Central Pre-Mix ConcreteCo « East 5111 Broadway Pits________ — Various. 
Spokane, WA 992 

Glacier Sand & Gravel Co _ — 5975 East Marginal Way South Pit ___.___--_ Pierce. 
Seattle, WA 98134 

Lafarge Concrete Ltd. (Friday Box 1203 Pit _____-_- San Juan. 
Harbor Sand & Gravel Co.) Bellingham, WA 98225 

Lakeside Sand & Gravel Co. Box 46 Pit __-______- King. 
Inc. Issaquah, WA 98027 

Miles Sand & Gravel Co _ _ — Box 130 Pits________- King and 
Auburn, WA 98002 ; Kitsap. 

Pioneer Construction 901 Fairview Ave. North Pit _________ Pierce. 
Materials Co. Seattle, WA 98111 

Industrial: 
Industrial Mineral Products Box 95 Quarry and plant King. 
Inc. Ravensdale, WA 98051 

Lane Mountain Silica Co_ — — Box 236 __--do ____~- Stevens. 
Valley, WA 99181 

Wenatchee Silica Products 610 Doneen Bldg., Box 1668 Quarry. ——_~—- Chelan. 
Inc. Wenatchee, WA 98801 

Titanium: 
International Titanium Inc_ _ _ — 1320 Wheeler Rd. Sponge metal Grant. 

Moses Lake, WA 98837 plant. 

1Als0 magnesium.
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This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the West Virginia Geological and 
Economic Survey for collecting information on all nonfuel minerals. | 

_ By Donald K. Harrison! and Dewey S. Kirstein? . 

The value of West Virginia’s nonfuel al value on table 1 included aluminum, 

mineral production in 1984 was $112.2 mil- ferroalloys, fluorspar, synthetic graphite, 
lion, an $8.2 million increase over that of finished iron oxide pigments, iron and steel, 

1983. Crushed stone was the leading com- nickel, iron and steel slag, zinc, and zirconi- 

modity produced accounting for nearly one- um. | 
third of the State’s total nonfuel mineral Nationally, West Virginia ranked 38th in 

value. Other major commodities produced _ the value of nonfuel minerals produced. The | , 
included cement, common clay and shale, State ranked second in ferroalloy ship- 
fire clay, construction sand and gravel, ments, third in finished iron oxide pigments 

industrial sand, and salt. Mineral commodi- shipments, and fourth in fire clay produc- 
ties processed or manufactured but not tion. 
included on the State’s total nonfuel miner- | 

Table 1.—Nonfuel mineral production in West Virginia? 

1983 1984 | 
. Mineral ——CereT”t”””CN a 

Quantity (thewsends) Quantity (thowanads) 

Clays____.____________________ thousand short tons__ 2949 2g530 381. $3,410 
Salt. 2 LLL dO 1,026 W 1,004 WwW 
Sand and gravel (construction) _______________----do____ “700 €3,400 976 3,198 
Stone (crushed)______________-___-~~~~-~~~~~-do___-_ 9,439 37,962 9,100 37,300 
Combined value of cement, clays (fire clay, 1983), lime, sand and gravel . 

(industrial), and values indicated by symbol W _____~§________ XX 62,079 XX 8279 

Total __-_-__________________ ee XX 103,973 XX 112,187 

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

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes fire clay; value included with “Combined value’ figure. 

635



636° MINERALS YEARBOOK, 1984 

Table 2.—Value of nonfuel mineral production in West Virginia, by county' | 
. ' (Thousands) 

; Minerals produced in 1983 
County 1982 1983 oe in order of value | 

Berkeley ~.-_._-________~ $24,612 . W ~~ Cement, stone (crushed), clays. 
Fayette _~-___________ _— W _ Stone (crushed). | 
Grant ~~~ . WwW $1,104 Do. 
Greenbrier ____________ (?) 6,198 Do. 

. Hampshire _.___.______ > = (?) Ww Do. . 
Hancock_______ ~~~. 2 WwW WwW Clays. 
Harrison _____________ (?) WwW Stone (crushed). 
Jackson ______________ (?) 1 Do. 
Jefferson _____________ () Ww Do. . 
Kanawha ____________-_ (?) Ww Do. 
Lincoln ~_-__~-________ WwW WwW Clays. . 
‘Logan __ 2 - -5 5 . (?) — 644 Stone (crushed). 
Marshall _______~______ W 10,556 Salt and stone (crushed). 
Mason _______________ - 92 A). 
Mercer______ ~~~ (?) W _ Stone (crushed). 
Mineral __ = ~~ (?) 884 Do. . 

. Monongalia___§_______—_ (?) Ww _ Do. 7 
Morgan ________~_____ W WwW Sand (industrial). 

. Pendleton. ____________ WwW WwW Stone (crushed), lime. 
. Pocahontas _____________ (?) 159 Stone (crushed). 

Preston __________-___ (?) WwW Do. 
Raleigh __-____________ (?) Ww Do. 
Randolph _____________ (?) 4,426 Do. , 
Tucker____§_§ ~~ = _ () 1,251 Do. 
Tyler. ~~ Ww W Salt. 
Wetzel_ WwW (3) . 
Wyoming _____________ W W Stone (crushed), sand (industrial). 
Undistributed __________ 28,217 75,450 
Sand and gravel (construction) XX €3,400 . 
Stone (crushed)_ __—__-_ ~~ ©22.700 . XX 

Total_____________- 475,620 103,973 

“Estimated. W Withheld to avoid disclosing company proprietary data; included with ‘“Undistributed.”. XX Not 
’ applicable. 7” 

No production of nonfuel mineral commodities was reported for counties not listed. 
, ‘Crushed stone was produced; data not available by county. Total State value is shown separately under ‘Stone 

. (crushed). 
a 3Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” 
‘Data do not add to total shown because of independent rounding. 

: Table 3.—Indicators of West Virginia business activity 

1982" 1983 1984” 

Employment and labor force, annual average: 
Population ________________ a2 ____ thousands_ _ 1,961 1,962 1,952 
Total civilian labor force___§_§_§_§_____§___~__ doi ___ 775 771 769 
Unemployment ___________________ do 108 139 116 

Employment (nonagricultural): 
Mining total. ____________________ do 63.5 48.6 48.4 

Nonmetallic minerals except fuelst__§ _-_._/______________do____ 1.1 9 1.0 
Coal mining _______________ edo 56.3 41.8 41.3 

, Oil and gas extraction _______§_______~______ doe 6.1 5.9 6.1 
Manufacturing total.__$___§__§_~§_§_§___ Le do__ 98.1 89.8 91.1 

Primary metal industries _____§_____.______________do____ 16.5 14.4 15.6 
Stone, clay, and glass products__§____________________do____ 11.3 10.4 10.2 
Chemicals and allied products _____.._-._§_____________do____ 23.0 21.6 20.5 
Petroleum and coal products! ______________________do____ 8 7 NA 

Construction ______________~____ doe 24.4 21.6 22.3 
Transportation and public utilities _ ___§_§_-§_§_-9~§ ~~ _~>______§____do____ 41.7 39.4 39.5 
Wholesale and retail trade__§ 2» 5 =5§ 5 2 5 ee ee eee _ doi 127.9 127.4 131.2 
Finance, insurance, real estate _.______________________do____ 22.1 22.2 23.2 
Services ________________ dol 103.4 105.5 107.7 
Government and government enterprises__________________do____ 126.8 127.8 131.6 

Total___-_________________ doi 2607.8 582.3 595.0 
Personal income: 

Total. _§_______ ~~~ LL millions__ $17,535 $17,876 $18,991 
Per capita._____________ Le $8,943 $9,110 $9,728 

Hours and earnings: 
Total average weekly hours, production workers ___-__________________ 38.8 39.6 40.3 

Mining_________________ LL 39.7 40.9 40.7 
. Total average hourly earnings, production workers____________________ $9.40 $9.74 $9.93 

Mining_________________~___ LLL. $13.24 $14.32 $15.41 

See footnotes at end of table.
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Table 3.—Indicators of West Virginia business activity —Continued 
a yy nnnEEEEEDSESUNE 

1982" 1983 1984P 

Earnings by industry: 
Farm income____________________~_-----_-_~---~-~- millions_ — $4 $9 $17 

Nonfarm _________-_~___--_---_-_-~__-_------~--~---do__ ~~ $12,050 $11,830 $12,696 

Mining total. __________________--__---------~------do___- $2,186 $1,730 $1,902 

Nonmetallic minerals except fuels______._______-_-_-----do__~_~- $20 $20 — $22 

Coal mining ________________~-___----------~-do__~-~ $1,916 $1,524 $1,672 

_Oil and gas extraction _____________--____~-----~-~-do__~- $250 $186 $207 

Manufacturing total._________________-------------do___-~ $2,480 $2,365 $2,513 

Primary metal industries ____________---_----------do___~ $615 $557 $580 

Stone, clay, and glass products ____._____-__--_--~~-~-do__~~ $236 $230 $241 

Chemicals and allied products _____________-_--------do__-~~ $753 $755 $780 

Petroleum and coal products ___.______-.-___--__---~-do___~ $30 $24 $25 

Construction ______________________~____ ~~~ do $562 $542 $572 

Transportation and public utilities _________.__.______---~-do__~- $1,111 $1,145 $1,226 

Wholesale and retail trade__§____§_.___________-__----~-do___~_ $1,666 $1,716 $1,834 

Finance, insurance, real estate _____________-_-__-----~~-~-do___~- $398 $437 $477 

Services _________________________--- do $1,735 $1,918 $2,075 

Government and government enterprises __ _ __-______-~~---do___~ $1,888 $1,953 $2,070 

Construction activity: 
Number of private and public residential units authorized _____~---- ---- 1,824 1,834 2,001 

Value of nonresidential construction __________-_._--~-~-~—- millions__ $1,465 $141.3 $123.2 

Value of State road contract awards_________________-__--_~-~do___~- $244.0 $325.0 $290.0 

Shipments of portland and masonry cement to and within the State 
thousand short tons_ _ 487 473 474 

Nonfuel mineral production value: 
Total crude mineral-value_________________-__-_---~-~-~- millions — $75.6 $104.0 $112.2 

Value per capita. _.________-___--~----------------~-------- $39 $53 $57 
ln 

PPreliminary. ‘Revised. NA Not available. 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

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

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 

U.S. Bureau of Mines. 
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Figure 1.—Total value of nonfuel mineral production in West Virginia.
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Figure 2.—Principal mineral producing localities in West Virginia. 

Trends and Developments.—Several min- um induction melting (VIM) furnace at its 
ing firms and mineral processors announc- Huntington plant in late August. 
ed expansion plans or new startups during = Exports of mineral commodities mined or 
the year. Pennsylvania Glass Sand Corp. processed in the State continued to be 
announced in July that it was planning to important to the State’s economy. West 
modernize and expand its ground silica Virginia’s leading manufactured export was 
lines at Berkeley Springs, and Greer Lime- chemicals, which accounted for more than 
stone Co. was planning to install an under-_ one-half of the State’s foreign sales. Pri- 
ground crushing facility at its main stone mary metals, petroleum, coal, stone, clay, 
quarry at Greer. In the steel sector, both and glass products were other major man- 
Weirton Steel Corp., Weirton, and Steel of ufactured exports. The State was the coun- 
West Virginia Inc., Huntington, announced try’s leading exporter of bituminous coal 
multimillion-dollar renovations at their accounting for nearly one-half of U.S. for- 
mills. : eign coal sales. West Virginia was also a 

Anticipating an increase in demand for major U.S. exporter of ferrosilicon and 
their products, at least two mineral proces- ranked 10th nationally as an exporter of 
sors announced the startup of new facilities primary metal products. 
at their operations. In May, PPG Industries Legislation and Government  Pro- 
Inc. brought on-stream a modernized, grams.—Several West Virginia laws relat- 
energy-efficient chlorine and caustic soda _ ing to the mineral industry were enacted in 
production circuit at its Natrium chemical 1984. House bill 1206, passed in March, 
plant, and Inco Alloys International Inc. continued and reestablished the U.S. Geo- 
started operating a $2 million, 15-ton, vacu- logical Survey program within the Depart-
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ment of Natural Resources until July 1, in West Virginia valued at $978,045, the 

1990. The bill went into effect 90 days after majority of which were with West Virginia 

its passage. _ . University (WVU), Morgantown. One of the | 

Two Senate bills were also signed intolaw larger contracts awarded to WVU was for a 

in March. Senate bill 698 amended and_ study on the incidence and characteristics : 

revised chapter 20 of the West Virginia Coal of back injuries incurred by underground 

_ Mining and Reclamation Act. The law pro- miners while lifting, carrying, or perform- 

hibits surface mining without a permit and _ ing other manual tasks in mines. . | 

establishes permitting requirements for During the year, the U.S. Bureau of 

those wishing to engage in the mining, Mines Pittsburgh Research Center and the 

production, and transportation of minerals. West Virginia Department of Mines pre- © 

Senate bill 256 continued and reestablished pared a technical report summarizing data | 

the oil and gas board within the Depart- files and access procedures for the West 

ment of Mines. The bill also increased the Virginia Safety Information System (SIS), a 

limit on salaries for the supervisory inspec- computer-based collection of general mine 

tor and inspectors in the Office of Oil and and safety information designed for admin- 

Gas. . | istrative and statutory purposes. Major data 

The Economic Section of the West Virgi- files in the SIS included general informa-. 

nia Geological and Economic Survey tion on deep mines and surface mines; 

(WVGES) is responsible for compiling statis- comprehensive safety programs (statutory 

tics on West Virginia’s mineral extraction requirement in West Virginia); injuries; 

and processing. industries and engages in mine production; electrical examinations; 

applied research and data accumulation for mine rescue teams; mine certification; mine 

all nonfuel mineral commodities. One on- inspections; oil and gas well information; 

going project during the year was an evalu- and Educational Materials Search System 

ation of raw materials near West Virginia’s of the U.S. Department of Labor’s Mine 

high-growth areas. The project was directed Safety and Health Administration. 

toward assessing raw materials needed for A new longwall shearer, developed under « 

masonry, concrete, and concrete products. contract by the U.S. Bureau of Mines, was _ 

Samples of sand and gravel, limestone, and being tested in a West Virginia mine where 

lightweight aggregate shale were collected overexposure to noise has been a problem. 

for testing and evaluation. The sand and The experimental, low-noise cutting device _ 

gravel samples were tested by the West was being tested by the Consolidation Coal 

Virginia Department.of Highways. | Co. at its Robinson Run Mine at Shinnston. : 

In an effort to evaluate the State’s lime- In July, the U.S. Bureau of Mines made 

stone resources and to aid the State’s pro- an allotment grant of $150,000 to the Min- 

ducers, the Economic Section continued as- ing and Mineral Resources and Research 

sessing the availability and analyses of this Institute at WVU, Morgantown. The allot- 

resource. A computerized data base of infor. ment was part of the Mineral Institute 

mation on the chemical composition and program created under title III of Public | 

physical properties of limestone samples Law 95-87. To receive the allotment, the 

- from West Virginia and adjacent States was school had to match the Federal funds with 

maintained and contains analyses perform- $150,000 from non-Federal sources. In 1984, 

ed on nearly 4,000 samples. A literature the authorization for the Mineral Institute 

search review was conducted, and informa- program, in its seventh year, was extended 

tion on nearly 500 sandstone samples from through fiscal year 1989 after the President 

Braxton, Fayette, Kanawha, Raleigh, and signed Public Law 98-409. Additional re- 

Wyoming Counties was obtained in develop- search grants were also jointly made to 

ing a similar data base on West Virginia’s WVU and Pennsylvania State University 

sandstones. for research on respirable dusts under the 

The WVGES also updated a State miner- Generic Center Research Program. 

al resource map, which it expected to pub- In fiscal year 1984, several West Virginia 

lish in 1985. Reports published during the counties received a total of $27 5,032 from 

year concerning mineral resources included the Federal Government as their share of 

an article on construction aggregates in the royalties for various activities in Mononga- 

State; an open file report on the State’s hela National Forest. As required by law, 

dimension stone; a directory of mineral 25% of the fiscal year’s total 1984 receipts 

producers and processors; and a report on are returned to States where the U.S. For- 

the status of West Virginia’s mineral est Service-administered lands are located. 

industry.* The majority of the monies were attribut- 

During fiscal year 1984, the U.S. Bureau able to mineral leasing and mining royal- 

of Mines had 18 active contracts or grants _ ties.



| / 640 | MINERALS YEARBOOK, 1984 | : 

REVIEW BY NONFUEL MINERAL COMMODITIES os | 

NONMETALS officials announced a tentative’ $500,000 
| | ; oo grant from the Appalachian Regional Com- 

| The State’s mineral industry responded mmission for the conversion. Continental em- 
to strong demand for commodities used In ployed 65 people with the potential of em- 
the construction industry as a result of ploying an additional 30 if the energy con- — 

_ increased housing starts and contract con- yersion is completed. oo — 

| struction. a Fire clay was mined by one company, 
Cement.—Capital Cement Corp.,asubsid- Globe Refractories Inc., a subsidiary of 

iary of Riverton Corp., operated the State’s Combustion Engineering Inc., Hancock 

only cement plant at Martinsburg, Berkeley County. Output of fire clay decreased 40%, 
County, in the State’s eastern panhandle. continuing a- trend established by lower 

The wet-process plant, which produces both _Jevels of steel production. Value increased 
portland and masonry cement, operated more than 50% compared with that of 1983. 
three coal-fired kilns and has a grinding In November, Combustion Engineering con- 

_ capacity of 935,000 short tons per year. sidered closing the plant because of the 
Shipments and value of portland cement depressed market for its products. The fire 
were up 9% and 21%, respectively, over clay produced there was used in the manu- 
1983 levels. Masonry cement shipments and facture of firebrick and various refractory 
value slightly decreased during the same  gpecialties utilized by the steel industry. 
period. | Near yearend, the company employed 128 

In July, the West Virginia Air Pollution workers; about 113 hourly workers were on 
Control Commission cited Capital Cement _ layoff. | ce . 
for violations of State clean air standards. Fluorspar.—Although no fluorspar was 

Neighboring communities had complained produced in West Virginia, 14,480 short 
to Berkeley County commissioners about tons was consumed by industries in the 
dust escaping from the plant. Near yearend, State. This represented a continuing decline 

_ Capital Cement submitted a detailed report in consumption and a 40% drop compared 
to the West Virginia Air Pollution Control with 1983 levels because of depressed mar- 

_ Commission on its plans to control fugitive kets. Fluorspar was used by the ceramic 
emissions from its cement operations. industry as a flux and opacifier in the _ 

- Clays.—In 1984, West Virginia produced manufacture of glass products; it was also 
both common and fire clays. Common clay used as a flux in steelmaking, for hydro- 
was produced by Continental Brick Co. fluoric acid, and in other manufacturing 
(formerly Continental Clay Products Co.), processes. _ 
Capital Cement in Berkeley County, and by Gem Stones.—Several gem stones occur 
Sanders Dummy Co. in Lincoln County. in the State’s predominantly sedimentary 
Continental used the clay for the manufac- rocks. Among the mineral specimens found 
ture of face brick while Capital Cement’s in the State are a type of coral, some opal, 
use was for the manufacture of portland several quartz varieties, and two coal or 
cement. Common clay mined by Sanders coallike minerals. A report describing one 
was sold for “dummy clay” used by the coallike mineral, grahamite, was published 
mining industry for explosive stemming. during the year.‘ The grahamite vein at the 
Production and value of common clay in- Ritchie Mine, Ritchie County, is an unusual 
creased 14% and 16%, respectively, com- hydrocarbon deposit and is unique in the 
pared with that of 1983. State. | 

Continental, the sole brick producer in Graphite (Synthetic)—Union Carbide 
the State, struggled through lengthy chap- Corp.’s Carbon Products Div. continued to 
ter 11 bankruptcy proceedings in 1982-83.In operate its graphite specialties plant in 
March 1984, litigation was settled and the Clarksburg. Graphite specialties included 
company was purchased by Imperial Coal molds and dies used in producing crucibles 
Sales Co. Inc. (60%), Lynchburg, VA, and for metals. In 1984, output and value in- 
four other concerns (40%). Part of Imperi- creased nearly 44% and 29%, respectively, 
al’s plan for putting the brick plant back on compared with that of 1983. The increase 
its feet was a proposed conversion of the was largely attributable to the recent con- 
company’s energy system from natural gas __ solidation of the company’s specialty line at 

. to a coal-fired kiln. In late 1984, State the plant.
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Iron Oxide Pigments (Finished).—West During 1984, Germany Valley installed 
Virginia ranked third in the Nation in the new systems for controlling fugitive dust 
shipment of finished iron oxide pigments. from their lime kilns and built a new 
Mobay Chemical Corp., the State’s sole hydrating plant, which will more than dou- 
producer, operated a plant in New ble their hydrated lime capacity. 
Martinsville, Wetzel County. The iron oxide Salt.—Three companies produced salt 

_. plant was built in 1979 to meet expanding brine from deep well solution mining oper- 
U.S. markets for iron oxide pigments. Pig- ations in Marshall and Tyer Countries. | 
ment production: at the Mobay plant in- Both output and value remained essentially | 
volves the reduction of nitrobenzene with the same as that of 1983. 
scrap cast iron to produce iron oxide and In May, PPG brought on-stream a mod-  — 
aniline. Two basic colors, yellow and black, ernized, energy-efficient chlorine and caus- 
are manufactured in the initial production tic soda production circuit at its Natrium 
process and these are further processed and chemical plant. Startup of the circuit repre- 
blended to produce the more than 50 colors sents a key step toward completion of a $100 
in Mobay’s Bayferrox line of pigments. The million plus modernization program begun 
iron oxides are primarily used in both the in 1982. When the project is completed early 
paint and construction industries. Produc- in 1985, energy required for chlorine-caustic | 
tion and value increased principally be- soda production will be reduced by 10%. | 
cause of the rebound in the construction The renewal involves replacing outmoded 
industry. production components with modern 

Early in the year, Mobay Chemical and_ electrolytic cell technology. An upgrading 
Local 566 of the International Chemical of production support facilities will com- 

- Workers Union reached an agreement on a_ plete the modernization. PPG is the leading | 
3-year contract for the New Martinsville U.S. merchant supplier of chlorine and | 
plant. Included in the new package willbe a caustic soda, which are coproduced through 
$1,000 early contract bonus for each em- the electrolysis of brine. a 

ployee and an 87-cent-per-hour wage hike as Sand and Gravel.—Construction.—Con- 
~ well as increases in shift premiums, pen- struction sand and gravel production is 

sions, and health benefits. surveyed by the U.S. Bureau of Mines for 

Weirton Steel continued to produce re- even-numbered years only; the 1983 chapter 
generator iron oxide at its steel mill in gave estimates. Data for odd-numbered 
Weirton. . years are based on annual company esti- 
Lime.—Both quicklime and hydrated mates made before yearend. 

lime were produced by Germany Valley Output of construction sand and gravel 
Limestone Co., Pendleton County, the increased about 39.4% in 1984 compared 
State’s only lime producer in 1984. The lime with 1983 levels reflecting increased con- 
was used principally in acid mine drainage tract construction in residential, nonresi- 
neutralization, paper and pulp, BOF steel, dential, highway, and public projects. 
sewage treatment, and water purification. In 1984, four companies mined construc- 
Although total production of lime increased tion sand and gravel at four operations in 
16% over 1983 levels, the rise was largely three counties. Leading counties in order of 
attributable to the increase in quicklime. output were Wetzel, Hancock, and Mason. 

Quicklime production increased 70% while Main uses for the material were for asphal- 
hydrated lime decreased nearly 11% during tic and concrete aggregates, road base and 
the same period. coverings, and concrete products. 

Table 4.—West Virginia: Construction sand and gravel sold or used in 1984, 
by major use category 

antity Value Value 

Us Gowen ho ee 
Concrete aggregate ____________~___~~_____--_---~-~---+--~-+-+- 744 $2,447 $3.29 
Asphaltic concrete___________._..~~----------~---~-~--+---- 165 560 3.39 
Road base and coverings _________.__~-~_-___--~-~---~--~----- 30 83 2.75 
Fill ~~ eee W W 4.00 
Snow and ice control. _____.______.-______- ~~~ ~_____ WwW WwW 2.13 

Other ___ ~~ -----~----~-----~--------~----------------__ 2.88 
Total or average _________.___________----~--~-~---~-_-- 976 13,198 3.28 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Data do not add to total shown because of independent rounding.
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Industrial.—Industrial sand was produc- and fine grinding would then be done at the 
. ed by two companies in the State. Pennsyl- surface. Bo | 

vania Glass Sand, the State’s leading pro- In October, the Jefferson County Commis- . 
ducer, operated a mine and plant at Berke- sion tentatively agreed to Millville Quarry 

- _ ley Springs, Morgan County. The other Inc.’s plan to add $1 million to an earlier $4 
| producer was Tolers Sand Co. in Wyoming million industrial revenue bond proposal. 

| County. In 1984, production increased The company requested the supplement’ | | slightly compared with 1983 output. Lead- after its bankers suggested that Millville 
| 7 ing end uses were for glass containers, flat - Quarry upgrade its agricultural limestone 

_ glass,and specialty glass). = plant at the same time that it modernizes 
Pennsylvania Glass Sand announced in its other facilities. The original $4 million 

_ duly that it was spending an estimated $6.6 bond proposal was approved by the commis- | million to modernize and expand four of its _ sion in December 1983.5 | | | 
six silica plants. The Berkeley Springs facil- Consolidation Coal successfully tested 

| ity was one of the four plants chosen where _ several limestone injection methods for re 
- improvements will be made to its ground ducing emissions of sulfur dioxide when , silica lines. . coal is burned. The test was made at an E. I. 

Slag—Iron and Steel.—Two companies, du Pont de Nemours & Co. Inc. plant in 
both in Weirton, processed slag produced by Martinsville, VA, using high-sulfur coal — 

- the State’s steel industry. International from northern West Virginia. Sulfur re- 
Slag Co. processed steel slag produced by eased in coal-fired powerplants is blamed 
the basic oxygen process, and Standard Slag for acidic precipitation. Company officials 
Co. processed air-cooled iron (blast furnace) said the tests demonstrate that the process 

: slag, | oe of injecting limestone in the chamber where 
In 1984, sales and value of iron and steel ¢ga] is burned will work technically but 

slag increased 33% and 31%, respectively. should be tested on larger boilers to prove if These increases were attributable to the jt can be used commercially.¢ ae 
increase in contract construction in the | 
State during the year. The construction oo METALS 
industry was the major user of iron and | 

_ steel slag products. Air-cooled, blast furnace Aluminum.—In May, Kaiser Aluminum 
| slag was used mainly for road base and & Chemical Corp. reactivated a third 

coverings, fill, concrete aggregate, and as 40,750-short-ton-per-year potline at Ra- 
asphaltic concrete aggregate. Steel slag was venswood bringing the facility to 75% — 
typically used as road base and fill. (122,250 tons) of its 163,000-ton operating 

Stone.—Stone production is surveyed by capacity. Work on the restart of the third 
the U.S. Bureau of Mines for odd-numbered potline began in early March and nearly 
years only; therefore, this chapter contains 100 laidoff workers were recalled to prepare 
only estimates for 1984. Data for even- and operate the line. With the recall, total 
numbered years are based on annual com- employment at the Ravenswood works at pany estimates made before yearend. yearend was about 2,400. When the plant 

Based on preliminary estimates, 9.1 mil- was operating at its peak in 1981, nearly 
lion short tons of crushed stone was pro- 4,130 workers were employed there; howev- 
duced valued at $37.3 million. The value of er, the Ravenswood plant is still the biggest 
the total crushed stone accounted for nearly employer in Jackson County. 
one-third of the State’s total nonfuel pro- Ferroalloys.—In 1984, three companies 
duction. Both limestone and sandstone were produced ferroalloys in the State: Foote 
produced, with limestone accounting for the Mineral Co. at its Graham plant, Mason 
majority of the production. Major uses for County; Elkem Metals Co., at a plant in 
the crushed stone were for construction Graham, Fayette County; and Chemetals 
aggregate, road base and coverings, con- Corp., Kingwood, Preston County. Ship- 
crete, and riprap. ments in 1984 increased 65% compared 

During the year, Greer Limestone with those of 1983. . 
announced plans to expand its operations In September, Federal legislation aimed 
during the next 2 years, which would in- at reestablishing a “breakpoint” price for 
clude an underground crushing facility at ferroalloys was introduced. The amendment 
its main stone quarry at Greer. The process attached to the Omnibus Trade Bill (H.R. 
would mean primary crushing could be 3398), which was passed to the Senate from 
done in the mine prior to transporting the the House, sought to impose duties on 
stone to the surface. Secondary crushing imported ferroalloys sold at less than a fair
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market price. The price would be determin- Nisshin Ltd. of Japan reached an ““‘agree- 

ed by a formula devised by the U.S. Depart- ment in principle” on a joint venture to 

ment of Commerce and would be based on build a $40 million steel coating mill in 

“reasonable costs of production in the Unit- Follansbee. The 150,000-short-ton, 60-inch- 

ed States plus general expenses and profit wide galvanizing and aluminizing coating © 

margins.” a . line is to be installed in the plant that was 

In an effort to regulate inventories and once operated by the Follansbee Steel Co. 

conserve its cashflow, Foote announced and later absorbed by Wheeling-Pittsburgh. 

plans to reduce operations at its Graham Wheeling-Pittsburgh and N isshin, the sixth 

ferrosilicon plant during November and largest steel producer in Japan, have form- , 

December. One of the plant’s three furnaces ed Wheeling-Nisshin Inc., a joint venture 

was shut down in November as a normal company; Wheeling-Nisshin Coaters Inc., a | 

maintenance procedure. The Graham plant subsidiary, will operate the coating line. 

produced ferrosilicon and proprietary alloys Steel of West Virginia, the State’s only 

made with ferrosilicon. steel minimill, announced a $10 million 

Iron and Steel.—Both shipments and val- renovation of its No. 2 mill and finishing 

ue of pig iron increased nearly 20% in 1984, area, which will continue through 1987. The 

significantly higher than the national aver- plant, in Huntington, has an annual capaci- 

age, which increased 6% in shipments and ty to produce 250,000 tons of continuous 

1% in value. Resurgence of Weirton Steel billets and 150,000 tons of rolled products. 

was the primary reason for the stronger Nickel.—Inco Alloys International Inc. 

demand. (formerly Huntington Alloys Inc.) produced — 

In January, Weirton Steel officially be- wrought high-nickel alloys at its Hunting- | 

came the Nation’s largest company wholly ton plant in Cabell County. The alloys were 

owned by its employees. Plant employees used by the energy, chemical, aerospace, 

voted overwhelmingly in September 1983 to and other major industries. a | 

take a 20% cut in wages and buy the plant — Anticipating an increase in demand for 7 

from National Intergroup, formerly Nation- premium-quality nickel alloys for use in | 

al Steel Corp. The plant, the largest employ- severe environments, Inco Alloys started 

er in the area, employed about 7,200 work- operation of a new VIM furnace in late 

ers; however, approximately 2,000 steel- August. The $2 million, 15-ton furnace is 

workers were on layoff from the plant in part of a $10 million capital improvement 

- 1984. The final legal obstacle to the employ- project that also included installation of a 

ee takeover, a question of pension rights, 15-ton air melt furnace at Inco Alloys’ 

was settled in May when the U.S. Supreme Burnaugh, KY, plant and construction of a 

Court refused to hear a challenge toa lower building to house the new VIM furnace. 

court’s ruling on the matter. Inco Alloys, a subsidiary of Inco Ltd., Toron- 

In February, Weirton Steel approved an to, Canada, was formed early this year 

estimated $62 million capital spending pro- when the parent company brought two 

gram that encompassed 44 different mill subsidiaries—Huntington Alloys Inc. of 

projects. A substantial part of the expendi- Huntington, and Wiggins Alloys Ltd. of 

tures was slated for improvements in envi- Hereford, England—under one manage-— 

ronmental protection facilities, including ment. 
waste water quality control. Other projects Silicon.—Semix Corp., a subsidiary of 

included relining of blast furnaces and Solarex Corp., Rockville, MD, operated a 
equipment modifications to improve prod- silicon metal plant in Martinsburg for only 
uct quality. Also, the company reopened its 6 weeks in 1984. The company, which pro- 

sinter plant, which had been closed since duced solar-grade silicon metal for the man- | 

1980. The sinter plant is the section of the ufacture of silicon wafers for photovoltaic 
facility where iron ore is prepared for use in cells, ceased operations in October because 

the mill’s blast furnaces. Four flue gas of a lack in demand. The firm announced 

scrubber units and other emission controls that the plant was for sale. 
were installed in order to bring the plant in- Zirconium.—Corhart Refractories Co., a 

line with Environmental Protection Agency subsidiary of Corning Glass Works, produc- 

air emission standards. ed several refractory products for the metal- 

Wheeling-Pittsburgh Steel Corp. and _ lurgical industry—primarily for the manu-
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facture of stainless steel. glass melting or as electrical boosting in | 
The first of these is a chromic oxide conventional gas- or oil-fired furnaces.’ , 

refractory used primarily to line textile ——————— ns 

fiberglass tank sidewalls and channels. The State Mineral Officer, Bureau of Mines, Pittsburgh, 
very dense, low-porosity material is 2Economic geologist and head, Economic Section, West 
extremely corrosion resistant. : virginia Geological and Economic Survey, Morgantown, 

Two other glass fiber refractories pro- yahirstein, | D. s. Construction, Aggregates in West 
i irginia: ere, How, an y! - an on. 

du ced by Corhart are manufactured using Surv., Mountain State Geol. Mag., 1985, pp. 30-33. 
: | zirconium silicate materials as a base. The wWelker: D. B. and C. M. Simard. Dimension Stone of 

: : ; est Virginia.. . and Econ. Surv., Open File Rep. first of these is a chemically inert, ‘Very — Q¥R422, 1983.37 pp. en 
| _ dense product, which is employed in bottom > Kirstein, D. S. and S. Maple. West \ Virginia Mineral 

* ne: * : roducers and Processors Directory. . an on, pavings and iron forehearth rails of textile Surv., MRS-1, 11th ed., 1984, 132 pp. one 
fiberglass tanks. The second, very resistant waigtein, D. & West Virginia Mineral Industry Status. 

aa V Geol. and Econ. Surv., , , 28 pp. . 
to thermal shock, is used to manufacture “4gimnard, C. M. Grahamite and the Ritchie Mine. WV __ 
fiberglass bushing blocks. Geol. and Econ. Surv., Mountain State Geol. Mag., 1985, 

, a . pp. 13-15. 
The plant also produces a very dense tin 5Daily Mail (Charleston, WV). Oct. 9, 1984, p. 11. 4 

oxide refractory, which is very corrosion Dick Bont 19, 1984, p34. A » Gives Dou 
§ 3 . se : . : rick ay Record. Systems Approach Gives Double- | resistant. Its principal application in the Duty Plant an Edge. Apr. 1984, pp. 48-50. | 

glass industry is for electrodes in direct | | 

Table 5.—Principal producers . 

Commodity and company Address Type of activity - County 

Aluminum: . - 
Kaiser Aluminum & Chemical Box 98 Smelter and Jackson. 

, Corp. — Ravenswood, WV 26164 fabricating . 
. plant. —— 

. . Cement: 
Capital Cement Corp.! ______ Box 885 Quarry and plant ___ Berkeley. - . 

, Martinsburg, WV 25401 a 
Clays: 7 

Continental Brick Co_______ Box 1111 Pit and plant _____ Do. 
Martinsburg, WV 25401 si 

Globe Refractories Inc ______ Box D Underground mine_ _ Hancock. 
Newell, WV 26050 . 

Sanders Dummy Co________ Box 24 Pit__- ~~~ __ Le Lincoln. 
Midkiff, WV 25504 

Iron oxide pigments (finished): 
Mobay Gkemical Corp _____- Penn Lincoln Parkway West Plant __-_- Wetzel. 

Pittsburgh, PA 15205 
Lime: " 

Germany Valley Limestone Co _ Box 302 Quarry and plant _ _ _ Pendleton. 
Riverton, WV 26814 

Salt: 
FMC Corp______~___---- Box 8127 Brine wells_____ _ _ Tyler. 

South Charleston, WV 25303 
LCP Chemicals-West Virginia Drawer J Brine wells and plant Marshall. 

Inc. Moundsville, WV 26041 
PPG Industries Inc ________ 1 Gateway Center _~_--do ________ Do. 

Pittsburgh, PA 15222 
Sand and gravel: 

Construction : 
Dravo Corp _________~_ 1 Oliver Plaza Dredges_________ Various. 

Pittsburgh, PA 15222 
ET&S Inc ___________ Route 1 Quarry and plant _ __ Mason. 

Cheshire, OH 45620 
Mason County Sand & Route 2, Box 166-A ~_--do ________ Do. 

Gravel Inc. Letart, WV 25253 
Standard Slag Co.?____ __ Box 448 Plant-_-_________ Hancock. 

Weirton, WV 26062 
Industrial: 

Pennsylvania Glass Sand Box 187 Quarry and plant ___ Morgan. 
Corp. Berkeley Springs, WV 25411 - 

Tolers Sand Co ________ Route 1, Box 1382B Dredge _________ Wyoming. 
Welch, WV 24801 

Stone (crushed, 1983): 
Acme Limestone Co________ Box 27 Mine and quarry ___ Greenbrier. 

Fort Spring, WV 24936 
Fairfax Sand & Crushed Stone Box 98 Quarries ________ Grant, 
Co. Thomas, WV 26292 Mineral, 

Randolph. 
Greer Limestone Co., a division Greer Bldg. Mine and quarries _ _ Monongalia and 

of Greer Steel Co. Morgantown, WV 26505 Pendleton. 
Lone Star Industries Inc _ __ _ _ Route 3, Box 489 Mine __________ Monongalia. 

Morgantown, WV 26505 
United States Steel Corp_____ 600 Grant St. Quarry _________ Jefferson. 

Pittsburgh, PA 15230 
eee 

1Also clays and crushed stone. 
2Also iron slag.



The Mineral Indust f 
| e ; | 

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

By James J. Hill,: Thomas J. Evans,? and Wanda J. West* : 

Wisconsin’s nonfuel mineral production for 64% of the State’s mineral. value. Port- 
was valued at $129.3 million in 1984. Na- land cement had the greatest increase in _ 
tionally, the State ranked 36th in value of sales value, followed by industrial sand, 

mineral output. After dropping to an 1]- masonry cement, construction sand and 
year low in 1983, mineral production value gravel, peat, and abrasive stone. Mineral 

_ increased modestly because of gains in commodities processed in Wisconsin from | —_ 
‘ housing and other building activity that out-of-State sources included iron oxide pig- . | 

expanded demand for mineral commodities ments, perlite, and vermiculite. Sulfur was : 

used in construction. Sales of crushed stone recovered as a refinery byproduct. No me- 
and construction sand and gravel accounted _ tallic minerals were produced in the State. _ 

Table 1.—Nonfuel mineral production in Wisconsin’ 

"1983 | 1984 | 
Mineral Value Value 

Quantity (thou- Quantity (thou- 
sands) sands) 

Lime________________________ thousand short tons__ 319 $17,624 878 «=: $19,892 
Peat _--_-_____ dol 9 W 9 Ww 
Sand and gravel: 

Construction _________________--_-._._._do____ “14,200 €28,800 17,785 38,245 
Stet tusttial - - -------------~-------------do---- 621 7,208 1,060 11,821 

ne: . 

Crushed ___________________-__---.-_--do___-_ 14,252. 39,896 15,800 45,000 | 
Dimension __________________-~_-~_~_~-~-do____ 24 2,884 24 2,863 

Combined value of abrasive stone, cement, and values indicated by 

symbol W— —_——~—-----~--~-~--~-~~-~-----------_ XK ATT XK 11,527 | 
Total _§___________ ee XX 101,191 XX 129,348 

“Estimated. | W Withheld to avoid disclosing company proprietary data; value included with “Combined value” 
figure. XX Not applicable. 

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

645
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_ . Table 2.—Value of nonfuel mineral production in Wisconsin, by county’ 7 
. . (Thousands) 

/ . Minerals produced in 1983 _ 
County . 1982 1983 in order of value 

Adams_______~_~___~~~---~---- + $43 ?) 
Ashland. _____~__~_-----~----~~- 55 i) 
Barron. __.____.------------- 251 . (?) | 
Bayfield_____._._------------- 1 (?*) 

- Brown_____ WwW Ww Lime, stone (crushed). 
Buffalo _.-______---__---_--_~- 16 $339 Stone (crushed). 
Burnett _. --_----------------- 207 (?) 
Calumet___~ ~~ ~~____ ~~~ -_. Ww WwW Stone (crushed), stone (dimension). 
Chippewa __________-----~---- 103 (?) : 
Clark ~_-_--______-_-_-_-+--__ 364 - W Stone (crushed). . 

-. Columbia ______.---____~-__-- WwW WwW Sand (industrial), stone (crushed). 
Crawford ._______--_-~--------- — WwW W Stone (crushed). 

. Dane. 944 1,928 Do. a oe 
Dodge ___.~-_-_--__---_--~-__-- WwW Ww Stone (crushed), lime. 
Door ____~--_~-~~-~~~~ ~~~ 559 WwW Stone (crushed). 

_ Douglas _________~-----------~ > Ww W __sLime, stone (crushed). 
Dunn ____ ~~ LL WwW 185 _ - Stone (crushed). 

- EauClaire __________-.____-- Ww (?*) a 
Fonddu Lac ____~_____-_--_--- Ww 1,841 Stone (crushed), lime, stone (dimension). 
Forest _. -___- ~--_- __-_________ 109 (7) 
Grant ~~ Le (3) 1,108 Stone (crushed). 
Green __________ ee () Ww Do. 
Green Lake____..___.---__-_--~ WwW W __ Sand (industrial), stone (crushed). . 
Iowa (°) 1,211 Stone (crushed). 

: Tron ~~ Le WwW (?). 
Jackson _._________ ~~~. -_ Ww WwW Sand (industrial). 
Jefferson ___ ~~ ~~ 102 , 365 Stone (crushed). 

CO Juneau ~_-___________ 25 Ww Do. 
Kenosha_ ____________-+------ 1,474 ) 

. Kewaunee _______-_--__----~~-~- 234 (7) 
- La Crosse _______________-__-_- 34 . W Stone (crushed). 
Lafayette _________1-.____.-_- (8) 791 Do. . 
Langlade ____~_____.-_____-__- : Ww (?) 
Linoln ______________-_-__--- 229 (?) | 
Manitowoc ___ ~~~ ~~ WwW WwW Lime, stone (crushed). 
Marathon_____~______-___--_--- 659 4,681 Stone (crushed), stone (dimension). 
Marinette___________---~----- 62 W _ Sand (industrial), stone (crushed), stone (di- 

mension). 
Marquette ___________________ 140 *) 
Milwaukee ___________ ~____ __ Mf Ww Cement, stone (crushed). 
Monroe ______________.-1_--- (°) 1,441 Stone (crushed). 

i Oconto. ______.-------------- 348 WwW Do. 
Oneida__ ~~ > Le 448 (?) 
Outagamie _____.___ ~~ ____ (°) 1,469 Stone (crushed). . 
Ozaukee__ ~~~ 364 WwW Do. . 
Pepin ______________________ 40 19 Do. . 
Pierce ~~. -_ > 5 5 WwW 954 Stone (crushed), sand (industrial). 
Polk ~-_-_-._~. ~~~ Lie 135 Ww Stone (crushed). 
Portage __________1_________ 1,405 (?) 
Price. __~_______-_-____~___~- 42 (?) a 
‘Racine___§__-_-___ ~~ 871 WwW Stone (crushed). 
Richland ~~. ~~~ 12 135 Do. 
Rock 2 Le - 1,423 1,221 Do. 

. Rusk__§__~§__§____~__ 388 (?*) . 
St. Croix, __-§_§_§__________ ue se 370 WwW Stone (crushed). 
Sauk 2 WwW WwW Stone (crushed), abrasive stone. 
Sawyer _______-____~_---_-_ = WwW (?) 
Shawano _______________-___- 567 WwW Stone (crushed). 
Sheboygan __________________- 601 WwW Do. 
Taylor______________________ 684 (??) 
Trempealeau__________________ (°) Ww Stone (crushed). 
Vernon ___________~____ (3) Ww Do. 
Vilas__§_ _~§_-§_- 5» 5 ee Le 138 (?) 
Walworth____________________ 872 Ww Stone (crushed). 
Washburn ___________________ Ww (??) 
Washington __________________ 1,487 WwW Stone (crushed). 
Waukesha ___________~________ WwW WwW Stone (crushed), peat, stone (dimension). 
Waupaca ____________________ 609 87 Stone (crushed). 
Waushara___________________-_ Ww (?) 
Winnebago __________________-_ WwW 1,170 Stone (crushed). 
Wod __________________ (3) Ww Do. 
Undistributed*__§ $$. > 56,550 53,446 
Sand and gravel (construction) ___—__-_ XX €28,800 

See footnotes at end of table.
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Table 2.—Value of nonfuel mineral production in Wisconsin, by county! —Continued 

(Thousands) 

Minerals produced in 1983 
County 1982 1983 in order of value 

Stone: 
Crushed _ ___-~--__-.-_-_-- ~~ ©$36,100 XX 
Dimension __~________-_-_~_ re? 815 XX 

Total __.__---_____-___-__- T111,880 $101,191 

“Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. a : * 
1Florence and Menominee Counties are not listed because no nonfuel mineral production was reported. . 

_ 4Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).” - . 

$Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 
separately under “Stone.” . 

Includes construction sand and gravel that cannot be assigned to specific counties (1982) and values indicated by 
symbol W. . 

Table 3.—Indicators of Wisconsin business activity : 

1982" 1983 1984” 

Employment and labor force, annual average: 
- Population ___________-~_ ~~ _____________ thousands_ _ 4,745 4,746 4,766 

Total civilian labor force_____-__§___________ ~~ _________ dog 2,440 2,426 2,394 
Unemployment ____________-_______~---~__________—__do____ 260 253 176 

Employment (nonagricultural): 
Mining total’ _____$__________~____ edo 1.9 1.9 1.8 

Metal mining? __$_-_____________________ dole 2 Al NA 
Nonmetallic minerals?____._§_-_-_/_~_~_________________do____ 1.6 1.8 1.8 

Manufacturing total... _$_________________________do_ 498.2 484.1 517.8 
Primary metal industries _____§__§__________________do____ 20.1 17.6 19.9 
Stone, clay, and glass products _..__-§_§_§_/________________do____ 7.9 7.8 7.4 
Chemicals and allied products ____-______.___________do_=__ 9.3 9.3 9.9 
Petroleum and coal products? _____.§_________________do____ ee! A NA 

Construction _______~-~___~_____ doe 56.9 57.7 58.3 
Transportation and public utilities _. -_._§__~_~9_____________-do____ 89.4 88.1 . . 89.7 
Wholesale and retail trade___§_§_-§__-___~_________________do____.. 428.9 433.3 453.8 
Finance, insurance, real estate ________________________do____ 95.8 98.6 102.2 
Services _. _________ ~~~ __ dole 381.4 388.6 403.9 
Government and government enterprises__________________do____ 314.1 312.5 313.6 

Total® __—§__ do 1,866.7 1,864.6 1,941.1 
Personal income: 
Total_______-_________ LL millions__ $51,143 $53,654 $59,453 
Per capita. __§_§____ ~~ LLL $10,778 $11,305 $12,474 

Hours and earnings: 
Total average weekly hours, production workers ________._____________ 39.6 40.7 41.4 
Total average hourly earnings, production workers____________________ $9.37 $9.78 $10.03 

Earnings by industry: 
Farm income_——~___~_~_____~________ et ____- millions_ _ $1,442 $1,343 $2,247 
Nonfarm _______________-__-~- ~~~ doe $34,178 $35,972 $39,551 

Mining total ______.__~____-_ ee _ doe $47 $46 $48 
Metal mining ___________________~_-__ do $6 $3 $2 
Nonmetallic minerals ____§_§__§__§_~_§_§_~ ee eee dol $35 $41 $42 

Manufacturing total_____________.-____-_____-______do____ $11,816 $12,197 $13,704 
Primary metal industries _____§____________________do____ $496 $472 $575 
Stone, clay, and glass products - - — - - -------~--~--~-~-do-_~- $177 $183 $202 
Chemicals and allied products ______________________do____ $259 $277 $304 
Petroleum and coal products _____.__________________do____ $14 $16 $17 

Construction ____-___________ dow $1,473 $1,570 $1,792 
qransportation and public utilities - - — - --------~----~----do-_~- $2,332 $2,431 $2,622 
Wholesale and retail trade ___§__§___ __________-_________do____ $5,414 $5,675 $6,149 
Finance, insurance, real estate ________________________do____ $1,766 $1,980 $2,154 
Services ________________ ee _ doi _ $6,020 $6,462 $7,092 
Government and government enterprises __________________do____ $5,184 $5,477 $5,839 

Construction activity: 
Number of private and public residential units authorized _______________ 12,312 16,962 16,719 

* Value of nonresidential construction __________.__________~ millions _ $633.8 $730.9 $783.8 
Value of State road contract awards_____§___________________do____ $173.3 $293.2 $235.9 
Shipments of portland and masonry cement to and within the State 

thousand short tons__— 1,080 1,283 * 1,458 

See footnotes at end of table.
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| | | Table 3.—Indicators of Wisconsin business activity —Continued 

| | | ~19g2F 1983 1984? 

. Nonfuel mineral production value: 
Total crude mineral value _____._§._.________--.__-__—~ ~~~ millions_ _ $111.9 $101.2 . $129.3 

. Value per capita_ __—-__--__---~~-~---------~-~-~---~-------- $24 $21 $27 

PPreliminary. Revised. NANotavailable. | - 
~ 1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

» Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
| 5Data may not add to total shown because of independent rounding. . 

. Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
_ US. Bureau of Mines. ce 
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Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 
production in Wisconsin. 

Trends and Developments.—Environ- mine-mill complex, design of the mine- 
mental assessment of Exxon Minerals Co.’s waste disposal facility, and modeling of 
Crandon Project continued in 1984. The ground water effects of mine dewatering. At 

discovery of the 67.4-million-metric-ton yearend, the draft Environmental Impact 
zinc-copper ore body was announced in May Statement for the project was expected to be 
1976. The proposed mine-mill complex has released in mid-1985, with decisions on rele- 
been the object of numerous environmental vant permits expected in late 1986. | 
baseline, engineering design, and operation- Intensive full-scale reclamation was un- 
al modeling investigations that have con- der way at the Jackson County Iron Co. 
tinued since Exxon submitted its initial taconite minesite that closed in October 
permit applications and environmental re- 1983. Efforts focused on reseeding the mine 
port in late 1982. Primary areas of public dumps and tailings basin. A perimeter fence 
concern in 1984 were the assessment of the was installed to restrict access to the 130- 
socioeconomic impacts of the proposed acre pit that has been steadily filling with
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Figure 2.—Principal mineral producing localities in Wisconsin.
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| water. When filled, the pit will become one This increased activity also stimulated de- 
of the deepest lakes in Wisconsin. Local mand for mineral commodities used in con- | | authorities have been actively involved in struction and provided job opportunities. 
trying to attract new users for the mine- ‘The Wisconsin Department of Develop- | mill site, which has power and rail and ment reported that new industry and plant oo highway access. . expansions in the State’s manufacturing 
Employment.—Wisconsin’s economy con- — sector increased for the second consecutive | tinued to expand in 1984. The State Depart- year, from 282 projects in 1983 to 320 

. ment of Industry, Labor, and Human Re- projects in 1984. The capital investment oe lations (DILHR) reported the State’s aver- projects were expected to provide 5,701 new | age monthly unemployment rate (unadjust- manufacturing jobs, 16% higher than in | _ ed) dropped from 10.4% in 1983 to 7.7% in 1983. Total capital investment was $386.2 : | 1984, a 26% change. Each percentage point million. : 
in the State’s unemployment rate in 1984 Exploration Activities.—Metallic miner- | represented 24,000 persons. Employment in al exploration drilling occurred in 10 coun- | | the mining sector decreased 5% from about _ ties during 1984. Of the 18 companies li- a 1,900 workers in 1988 to 1,800 in 1984. censed to explore in the State, 8 actually 

_ Average annual earnings increased from drilled holes. In 1984, 54 holes were drilled $22,204 in 1983 to $22,520 in 1984. Employ- compared with 74 in 1983. Thirty-one of the | ment in the State’s iron and steel foundries drill holes were completed in Lafayette and 
increased 15.6%, from 9,600 workers in 1983 Pierce Counties, outside of the Proterozoic 
to 11,100 in 1984. | metavolcanic terrane in northern Wiscon- 
DILHR reported no strikes in 1984 within sin—the geologic environment in which . the industrial classifications of mining non- most base metal exploration has occurred - metallic minerals; stone, clay, glass, and during the past 10 years. The Pierce County a concrete products; or the fabricated metal drilling featured a series of closely spaced industries. However, in the primary metal shallow holes for an unspecified metallic industries, Anaconda American Brass Co. at mineral. Occurrences of gold and diamonds Kenosha was on strike from April 9 to April have been reported in the general area in : 30 with 665 workers involved. the past but have not been substantiated. 

__ The number of building plans examined In Lafayette County and adjoining Grant for compliance with the State’s commercial County, part of the Upper Mississippi Val- building code in 1984 increased 24% com- ley zinc-lead district, drilling was for zinc pared with that of 1983. This building activ- and lead. Mining ended in the district in ity had a positive effect on employment and 1979 because it was no longer profitable, created increased demand for mineral com- although substantial reserves are known to modities used in construction. exist. Other metallic mineral exploration During 1984, the Wisconsin Department was spread across north-central Wisconsin | of Transportation awarded or approved in Chippewa, Iron, Lincoln, Marathon, highway construction contracts and agree- Price, Rusk, and Taylor Counties. Drill- ments totaling $235.6 million,‘ approxi- ing activity during 1984 is summarized in mately 1.7% more than the all-time record table 4. 
high of $231.7 million committed in 1983. 

Table 4.—Wisconsin: Metallic mineral exploration in 1984 

Total Licensed exploration companies | Number a footage 
eee drilled 
AMAX Exploration Inc___________-__-__-_- eee 2 890 American Copper & Nickel Co. Inc__________ == 4 1,391 Inspiration Development Co_____________ = 2 1,136 Kerr-McGee Corp -___________— rt 6 3,695 Ernest K. Lehmann & Associates of Wisconsin Inc ~--- 5 3,438 Mobil Mineral Resources Inc ~~ -- 15 3,130 Superior Mining Co_________ = rt 19 1,612 United States Borax & Chemical Corp______ TTT 1 1,372 

Total_ ee 54 16,664 
80 

Source: Wisconsin Geological and Natural History Survey. Metallic Mineral Exploration in Wisconsin, Summary of 1984 Activity.
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~ Numerous articles about diamond explo- Huron Cement Div. of NationalGypsumCo. = 
ration activities in several northeastern  clinker-grinding facility in Superior. Other | 
Wisconsin counties appeared in the local products went to a cement distributor in 
press during 1984. A mineralogy buff re Duluth, and some limestone was trucked to. 

portedly found several small diamonds in sugar refineries in western Minnesota. 
glacial debris near Antigo in Langlade The Midwest Energy Terminal in Superi- 
-County. Prospecting was also reported in or shipped a record high 6.7 million short 
‘Florence and Forest Counties. Across the tons of low-sulfur Montana coal to Michigan 
border in Michigan, Dow Chemical Co. was power generating plants in 1984. In 1983, 
prospecting a kimberlite deposit that it had 5.7 million tons was shipped. — : . 
leased from the State. Several other compa- Approximately 2.5 million tons of cargo 

nies were algo known to be prospecting in passed through the Port of Green Bay in 
the region. 1984, compared with 2.3 million tons in 
Leasing activity for metallic minerals was 1983. This commerce resulted in an econom- 

down more than 80% during the year, to ic impact of over $35 million on the sur- | 
taling slightly more than 2,700 new acres rounding area. The major mineral commod- | 
leased.5 This was the lowest annual total ities entering the port, in order of tonnage, 
since records of metallic mineral leasing were coal, limestone, cement, and salt. 
activity became available in 1978. The par- The Port of Milwaukee reported a 21% 

_cels leased included acreage in six counties. jncrease in waterborne cargo shipped | 

In contrast with metallic minerals, leas- through the port. A large amount of crush- 

ing of private and public lands for oil and oq limestone was imported for a new : 
gas exploration greatly accelerated in 1984. qockwall extension under construction by — 
Seven exploration companies or land acqui- the Milwaukee Metropolitan Sewerage Dis- . 
sition firms acquired nearly 200,000 acres of trict. Receipts of sand for the area’s found- | 
land through leases, bringing the total oil ries showed the greatest increase in ton-. _ 
and gas acreage leased to over 225,000 page and receipts of pig iron for area - | 

acres. At yearend, many acres of public foundries also showed a sizable increase. oe 
lands, principally county forests and parcels (Cement was imported for area distribution 
within the Chequamegon National Forest, jtorminals. Clinker and gypsum were im- 
were under active negotiation for lease. ported for use at a local cement grinding . 
Lease applications were estimated to cover facility. Salt was imported for use in snow | 
more than 1 million acres. The principal nd ice removal. 
companies involved in oil and gas leasing : : | 
included Amoco Production Co., Benchmark - | | 

- Resources Corp., Texaco Inc., and Chevron Table 5.—Port of Milwaukee: Selected 

US.A. Inc. nonfuel mineral commodity imports! 

Shipping.—Waterborne commerce pass- (Short tons) 
ing through the Port of Duluth-Superior ————_.oo oma tt 
totaled 32.5 million metric tons in 1984, ———C™modty BC 
about 18% more than the 28.8 million tons Cement ——-_____----- 330,037 888,796 
reported in 1983.° Iron ore and concentrates Concrete aggregate... anid 11/067 
shipped to domestic ports totaled 17.4 mil- Gypsum ---_________- 4,400 6,110 
lion tons in 1984, about 22% more than the piegone ------~--77- 51 580 toa 
14.3 million tons shipped in 1983. Ship- Potash ______________ 11,821 "e 
ments to Canadian ports totaled 1.8 million $#!t---------------- aee Os one 
tons compared with 1.5 million tons in 1983. TO 
The American Iron Ore Association report- Total ~~ —---------- *888,678 1,253,310 
ed 11.3 million tons of iron ore and concen- __ tpovigeg. 
trates shipped through the Burlington Includes Canadian imports and domestic receipts. 

Northern Inc. facility on Allouez Bay in , 
Superior in 1984. This was about 29% more Source: 1984 Annual Report, Port of Milwaukee, U.S.A. 
than was shipped in 1983. Burlington The Lake Carriers Association reported 
Northern loaded its first cargo on April 4 no U.S. flag carriers or tankers were built 
and its final cargo on December 22. for Great Lakes service in 1984 nor were 

Limestone and limestone products deliv- any under construction. 
ered to the port from Canadian and domes- Legislation and Government  Pro- 
tic sources totaled 994,671 metric tons in grams.—In 1984, the Wisconsin Legislature 

1984 compared with 963,674 tons delivered passed four laws affecting the mineral in- 
in 1983. Some of these products were deliv- dustry. Act 176 authorized nonmetallic min- 
ered to the CLM Corp. lime plant and the ing reclamation ordinances and gave pre-
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- eminence to county government ordinances The Wisconsin Geological and Natural 
| _ over town ordinances with respect to non- — History Survey published the first recon- 

a metallic mining. The passage of this legisla- naissance bedrock geology map in its new 
| tion culminated an effort of more than 5  1:250,000-scale map series by releasing the 

years to develop statutory authority on “Bedrock Geology of Northeast Wisconsin.” 
| Soe ning operations vane the State. This mapping program continued through- 

| | miner als mining “\eases ond oil. and gas out the year with work on the west-central, 

7 exploration leases from the State’s limita- east-central, and poreawest sheets. Recon- 
tion of land ownership by nonresident "™4issance bedr “th Beologic mapping was 

| aliens. The restriction of alien ownership to alee Hitiated Th © Southwestern area Gar. 
640 acres posed a significant concern to 18 the year. Ihe survey pu a 

___ foreign-owned corporations involved in min- new, comprehensive report and map (scale 
eral exploration and potential mineral de- 1:100,000) of bedrock geology in Marathon 

| velopment. Act 455 required the registra- County.’ The report presents a major analy- 
tion of severed mineral interests in the _ sis of this Precambrian terrane that ranges 
State. Based on the dormant-minerals ap-_ in age from Archean to Middle Proterozoic 

| proach, the new law provided a 3-year and includes a wide range of rock types and 
period (July 1, 1984, to July 1, 1987) for mineralization. The survey was also pre 

| thor 3 of Sey Er ee ara eres use paring Pleistocene maps of 12 counties at a 
Uheir minerais. Use of miner. Was scale of 1:100,000. | 

| ___ broadly defined and included registering a During the year, the U.S. Congress passed senemant of amineral claim, leasing the the. Wisconsin Wilderness “Act of, 198, 
paying a tax on the mineral interest. Act 70 gee Neen eu 98-321 on June 
517 modified the statutes relating to deter- de. ign bod ide ord tee sme compo. 

a mining when abandonment of metallic min- 4¢8!gna ern é becam 
ing occurs. Determination of abandonment nents of the National Wilderness Preserva- 
triggers mandatory reclamation activities, tion System. The areas included 4,235 acres 
and the new law provided a somewhat more known as the Porcupine Lake Area of 
lenient time frame for the Department of Chequamegon National Forest in Bayfield 

| Natural Resources (DNR) decisionmak- County and several portions of the Nicolet 
ingin thisregard. _, National Forest in Forest County, known 

| A bill that would give the DNR explicit collectively as the Headwaters Wilderness. 
| authority to regulate oil and gas explorato- Headwaters consists of the Kimball Creek 

ry drilling, SB 638, was introduced in 1984 [nit (7,527 acres), Headwaters of the Pine 
but failed to move forward rapidly enough Unit (8,872 acres), and the Shelp Lake Unit to receive any floor action. The DNR, citing (3,705 acres). These areas had previous- 

Gp Ren, tonto protec the waters yon designated aa sutabe for wilder 
istrative rules for oil and gas exploration. Service Rondo A hone vs po 
Hearings on the proposed Natural Re “% - 
sources rules, NR134, were scheduled at tion (RARE II) program. 
yearend. Wisconsin received $728,750 from the 

The Mining Investment and Local Impact Federal Government during fiscal year 1984 
Fund Board disbursed more than $500,000, for its share of funds generated by activities 
principally to local governments in the (timbering, mineral leasing, recreation, 
vicinity of Exxon’s proposed Crandon _ user fees, etc.) on national forest lands. This 
Project. Disbursements in 1984 included figure compares with $556,500 the State 
$416,400 in permit-period payments to four received in fiscal year 1983. 
jocal pratt ta a as mandated oy State The U.S. Bureau of Land Management aw; ; governmental units near L ti to k < ] 
Jackson County Iron’s now-closed Black dispose oF ite wabli C demain lands Pain 
River Falls taconite mine; and $58,190 in consin. BLM administers approximatel 
discretionary grants to local units of gov- 4.200 ° f public lands PPro. ti . 
ernment to support local impact commit- ~ acres OF public ‘ands consisting 0 
tees, certain legal services, and technical or nearly 830 tracts eres hroughout 59 
roject-related support. The Mining Invest- isconsin counties. Federal mineral owner- 

rent and Local Impact Fund Board’s fund- ship under State, county, and Private 
ing sources include loans from general pur- surface ownership totals approximately 
pose revenues, the net proceeds tax on 148,000 acres. Management responsibilities 
metallic mining, and the iron ore concen- of the lands would be transferred to oth- 
trate tax. er Federal, State, or local agencies that
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- could do a better job of on-site management. cies and the general public for review and — 
During 1984, a Memorandum of Under- comment. BLM planned to release the | 

standing between BLM and Wisconsin was Wisconsin Proposed Plan and Environmen- 
signed to facilitate the land exchange. Meet- tal Assessment in early 1985. : : 
ings were held with Wisconsin DNR offi- The U.S. Bureau of Mines had several 

cials to refine the list of islands identified to active contracts and grants with industrial 
be transferred to the State for recreation firms, educational institutions, and consult- 

- and public purposes. A summary of the ing firms in Wisconsin for services and 
management situation and draft of pre- equipment. Funding for these services was 
ferred alternatives were distributed to approximately $180,000 in fiscal year 1984. 
Federal, State, and local government agen- 

REVIEW BY NONFUEL MINERAL COMMODITIES | 

NONMETALS following crushed stone and sand and grav- 
. . el. Three companies produced lime at five 

Abrasive Stone.—Baraboo Quartzite Co. plants. CLM operated a plant at Superior in 
Inc. continued to mine quartzite at its Douglas County, Rockwell Lime Co. oper- 

quarry near Baraboo, Sauk County, for use ated a plant at Manitowoc in Manitowoc 
as a deburring and burnishing medium. (County, and Western Lime & Cement Co. 
This is one of two quarries in the United operated plants in Brown, Dodge, and Fond 
States reporting to the US. Bureau of qu Lac Counties. Both quicklime and hy- 
Mines this type of use for its stone. The drated lime were produced at each of the 

_ extremely hard stone is crushed, tumbled, plants. Lime production increased about 
sized, and packaged in 100-pound bags for 17% compared with 1988 figures. The aver- 

_ shipment to metal stamping plants in sever- age price per short ton dropped about 3%. 

al States and foreign countries. Shipments Quicklime accounted for about 72% of lime 
increased about 27% over those of 1983. sales. Wisconsin ranked first in the produc- | 

Cement.—Two companies operated clink- tion of mason’s lime with 21% of the Na- 
er-grinding facilities during 1984. National _ tion’s total and also was a leading producer 
Gypsum, Huron Cement Div., operated a of lime for the paper and pulp industry with 
plant at Superior, and St. Marys Wisconsin 11% of the U‘S. total. About 141,000 short 
Cement Inc., a subsidiary of St. Marys tons of lime (from all domestic sources) was 
Cement Ltd., operated a plant at Milwau- consumed in Wisconsin during 1984, down 
kee. Both companies ship in clinker and from the 154,000 tons reported in 1983. 
other materials for their cement from out- During the year, Western Lime continued 

of-State sources. Shipments of portland ce- construction on a new rotary kiln unit at its 
ment increased dramatically when compa- Eden plant in Fond du Lac County. In late 

red with 1983 figures, but value per short December, the kiln was fired for the first 
ton decreased about 5%. Part of the large time for an operational check. The kiln was 
increase in shipments can be attributed to expected to be placed in full operation in 
National Gypsum’s resumption of produc- early 1985. Maximum capacity was to be 
tion at its Superior plant in early 1984 after 250 tons of quicklime per day. With the 
being inactive since September 1982. Both addition of the rotary kiln at the Eden 
companies produced Types I and II, general plant, Western Lime planned to shut down 
use and moderate heat portland cement. St. the shaft kilns at its Knowles plant and 
Marys also produced masonry cement. Ship- operate only a pressure hydrator, mortar 
ments of masonry cement increased about blender, and a bagging plant at the site. 
22% and value per ton increased 29% com- Quicklime would be supplied from the Eden 
pared with 1983 figures. plant.® 

Major sales of cement were to ready- Peat.—Waukesha County, with three pro- 
mixed concrete companies, followed by con- ducers, accounted for all of Wisconsin’s peat 
crete product manufacturers and highway output in 1984. Peat for general soil im- 
contractors. Most of the cement produced in provement was produced from bogs near 
the State was shipped in bulk form. All New Berlin by Bogda’s Top Soil & Exca- 
shipments were by truck. vating Co. and Certified Peat & Sod Inc. 

Lime.—Nationally, Wisconsin ranked Demilco Inc., a division of Nitragin Sales 
13th of 38 States producing lime. In terms of Corp., produced reed-sedge peat near Dela- 
value, lime was the third most important field that it sold in bulk and packaged form 
mineral commodity produced in the State, for use as an ingredient for seed inoculant.
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_ Sales of peat increased about 6% compared gave estimates. Data for odd-numbered 
- with 1983 figures. Value increased about years are based on annual company esti- _ | 31%. oe mates made before yearend. 7 

, Perlite (Expanded).—Midwest Perlite Co. Nationally, Wisconsin ranked 13th in the 
_ expanded crude perlite obtained from mines _ production of construction sand and gravel... 

in Western States at its Appleton plant in Sand and gravel’ used in construction 
Outagamie County. Sales increased slightly accounted for 30% of Wisconsin’s nonfuel 
during the year; value per short ton increas- mineral value. Production occurred in 60 of 

_ ed about $2.00. Major use of the product was the State’s 72 counties. There were 160 
for horticultural purposes; lesser quantities producers extracting sand and gravel at 304 
were used as concrete and plaster aggre- locations. Production increased 25% during 
gates and cavity fill insulation. the year; value per short ton increased 6%. 

Sand and Gravel.—Construction.—Con- Increased sales were the result of a stronger 
struction sand and gravel production is economy and an expansion in housing and 
surveyed by the U.S. Bureau of Mines for other construction. | , 

. even-numbered years only; the 1983 chapter | 

So Table 6.—Wisconsin: Construction sand and gravel sold or used in 1984, , . | by major use category __ a 

) . . antit . . me y Value Value oe Use Ghousand (thousands) = per ton 

poncrete aggregate ~--- -  _e 3,494 $9,050 $2.59 Plaster and gunite sands _____________________.___. 50 95 1.90 _Concrete products __-_________________ 179 451 2.51 Asphaltic concrete_______________2 1,807 2,948 2.25 Road base and coverings’. ________________________________ 4,580 8,812 1.92 Fill _____ 1,128 1,774 1.57 Snow and ice control.___________________ 177 351 1.99 | Railroad ballast _-_-____________ 2 17 122 711 Other__________-___ 8 6,853 14,642 2.14 ——— 
Total or average _-________________ 17,785 — 38,245 2.15 

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

‘Table 7 .— Wisconsin: Construction sand and gravel sold or used by producers, 
| ~ by county oe , 

1982 1984 
Quantity Quantity 7 County Number (thou- Value Number (thou- Value 

of sand (thou- of sand (thou- 
mines short sands) mines short sands) 

tons) tons) ——.:. $A tos) 
Adams ________ == 1 30 $43 2 Ww Ww Ashland ___.___________ 2 34 55 2 WwW WwW Barron_________________________ 9 129 251 10 218 $464 Bayfield _-_________________ 1 1 1 1 -W W Brown __-_____________ 1 WwW WwW 4 216 652 Buffalo________________ 3 10 16 2 14 22 Burnett ______________ 3 78 207 3 42 85 Calumet __________ = 1 WwW WwW 1 15 33 Chippewa ________________ 1 61 103 10 461 726 Clark______- 2 126 364 3 201 345 Columbia ___________________ __ __ __ 3 267 836 Crawford____________________ 2 WwW W 1 73. 262 Dane ______________ 13 444 944 14 821 2,080 Dodge ____________________ 5 107 170 13 WwW WwW Door _-___________ 17 220 559 9 146 288 Douglas _-_-_______________ 2 35 183 2 65 363 Dunn_-_______ 2 WwW WwW 1 51 76 Eau Claire-_-_-_-________- = 2 Ww WwW 3 459 810 Florence__________________ ee —_ _— __ 1 10 18 FondduLac__.___________________ 2 Ww WwW 5 159 228 Forest ~--_-________-__ 1 45 109 6 65 179 GreenLake __________________ 2 55 167 2 252 556 Jackson --_-_____________ 2 W W 5 359 1,155 Jefferson_______-____ = 2 47 102 2 56 115 Juneau______- 8 17 25 _— __ — Kenosha___________________ 4 569 1,474 4 424 1,056 Kewaunee___________ 7 153 234 3 84 305 

See footnotes at end of table.
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| Table 7.—Wisconsin: Construction sand and gravel sold or used by producers, | 
by county —Continued | | : , 

— | 1982 | 1984 
: . Quantity ‘Quantity — 

County =. Number (thou- . Value Number (thou- Value 
of sand (thou- of sand (thou- 

ae : —_ mines | short sands) mines short sands) 
tons) tons) , 

LaCrosse _.---_-_.-----------eee tt 84 «$84 1 20 $45 
Langlade____________~_~~~~_____i_ 2 WwW ws 7 262 Ww 
Lincoln. --_--§ -- 5 ee 11 144 =. 229 11 - 232 431 
Manitowoc_________-_____________ 8 851 1,392 15. 489 879 
Marathon __________----- 5 277 659 2 53 150 
Marinette ______._____ eee 1 42 62 5 157 262 
Marquette _______________________ 20 70 140 __ __ __ | 
Oconto ______________ 4 216 348 5 219 459 
Oneida ____ eee 8  ——s-199 448 8 266 604 
Qutagamie—— - ~—------------------ -- _- _— 1 . 6 9 
Ozaukee ____________---- 5 189 364 6 147 283 : 

. Pepin. ___~___.-__~~-~~~~~~~ . 2 29 40 1 -22 22 
Pierce _______ 1 .. 8 178 2 150 150 
Polk... 5-5 5 93 135 6 WwW W 
Portage.._______-_________-__L__ 4 898 =—-1,405 4 647 949 | 
Price _.__-______ 4  - 19. 42 4 29 29 
Racine ______--_-_-__ 5 564 871 4 — 168 415 
Richland________________________ 1 12 12 2 56 237 
Rock _______ 5 676 —-1,423 7 . 643 1,394. 
Rusk = $5 5 5 276 388 8 140 251 

St. Croix ______________________- 4 175 870 3 83 174 
Sauk ___. ee 3 WwW Ww 10 . 354 —-:1,120 
Shawano_______________~~______ 3 206 567 2 WwW Ww 

_ Sheboygan. _- $e 8 336 601 8 ow WwW 
Taylor __-______--_ 14 «502 684 14 503 1,157 
Vilas ~ oe 5 77 138 3. «187 231 
Walworth _______________________ 5 464 872 12 124 ~——«1,568 

Washington — - —-----__-_---------- 6 8111487 4 1,203 2,221 7 
Waukesha_______________________ 21 2,816 6,058 22 4,000 8,194 
Waupaca_______ 10 221 609 11 229 575 | 
Waushara ______________2 1 Ww Ww 3 133 315 
Undistributed! ________.._-_________ 18 2,079 4,660 8 2,258 5,527 

Total®, ee 272, 14,515 29,218 | 304  =-:17,785 + 38,245 

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”’ . 
Includes Iron, Sawyer, Washburn, and Winnebago Counties, sand and gravel that cannot be assigned to specific 

counties (1982), and data indicated by symbol W. 
2Data may not add to totals shown because of independent rounding. a 

| Industrial.—Three companies produced sources at a plant in Kenosha. Major sales 
sand for industrial purposes in seven coun- of the product were for agricultural pur- 
ties. Production increased markedly during poses. Lesser quantities were used for loose- 
1984 as the economy improved. Average fill and packing insulation and concrete and 
value per short ton decreased 4%. Major roofing aggregates. Sales volume was ess- 
sales of industrial sand were for foundry entially unchanged from that of 1983. 
applications, glass manufacturing, hydrau- = —-——____ 
lic fracturing, and sandblasting. : uns Mineral Officer, Bureau of Mines, Minneapolis, 

Stone.—Stone production is surveyed by 2 Associate professor, Minerals Information, Wisconsin 
the U.S. Bureau of Mines for odd-numbered Geological and Natural History Survey, Madison, WI. 

. : : Editorial assistant, Bureau of Mines, Minneapolis, MN. years only; therefore, this chapter contains ‘Wisconsin Department of Transportation, pivision of 
only estimates for 1984. Data for even- Highways and ’ Transportation Facilities. Construction Sec- 
numbered years are based on annual com- tion port—1984. 12 pp. ay de bef an 4 5Harkin, D. A. Mineral Transactions Activity and Terms 
pany estimates made before yearend. in Wisconsin—1984. Univ. WI, Agri. Econ. Staff Paper No. 

Sulfur (Recovered).—Murphy Oil Corp. 233, 1985, 9 PP. authority of Duluth. Port of Duluth 

continued to recover byproduct sulfur at its Superior Marine Tonnage. Rep. No. 9, Dec. 1984 final 6p 
oil refinery in Superior. About 1,800 metric ' La Berge, a. L., and P. E. Myers. | Precam brian Geology 

: oO , . . t. Hi tons was recovered during 1984, roughly 200 fiy Surv IC 45. May 1984, 88 pp. and Na 
tons less than was recovered in 1983. Pit & Quarry. Western Lime & Cement Starts New 

Vermiculite (Exfoliated).—Koos Inc. ex- one Its Growth Record. V. 88, No. 5, May 1985, 
foliated crude vermiculite from out-of-State
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, | _. -Table 8.—Principal producers _ : 

. _ Commodity and company = . Address. Type of activity County 

ee ben Quartzi Co. Inc Box128 0” Quarry and plant Sauk. ite Co. Inc__ — ~~ x and p 
Baraboo, WI 53913 ae : 

. Cement: - oes ce 
-National Gypsum Co., © 4000 Town Center | Grinding plant __ Douglas. 

Huron Cement Div. Suite 2000 
Southfield, MI 48075 

: St. Marys Wisconsin Cement Inc., 2200 Yonge St. ___-do ______ Milwaukee. 
- a subsidiary of St. Marys _ Toronto, Ontario M4S 2C6_— 

Cement Ltd. oe _ ‘Canada : 
Iron oxide pigments (finished): 

| DCS Color & Supply Co.Inc____ _ 2011 South Allis St. oe Plant_______-_ Do. 
Milwaukee, W1 53207 — i 

Lime: ne oe oS . 
CLM Corp ____-~--~----- 12th Ave. West and __.-do______ _ Douglas. 

Waterfront St. . 
“ ; Duluth, MN 55802 

Rockwell Lime Co ________~ Route 2, Box 124 —~-_—-do ______~ Manitowoc. 
Manitowoc, WI 54220 

: Western Lime & Cement Co __—_ Box 57 Plants ______~ Brown, Dodge, 
P West Bend, WI 53095 o Fond du Lac. 
eat: 
Bogda’s Top Soil & Excavating 12600 West Cleveland Ave. Bog and plant... § Waukesha. 

. New Berlin, W1 53151 | 
. -"' Certified Peat & Sod Inc_— — ~~ -— 19000 West Lincoln Ave. ~__-do__._-_ Do. - 

New Berlin, WI 53151 
- Demilco Inc., a division of 3101 West Custer Ave. ~-—-do ____~- Do. 

_ Nitragin Sales Corp. Milwaukee, WI 53209 D 
Perlite (expanded): 

Midwest Perlite Co___.____~— 4280 Farkway Blvd. Plant______-~ Outagamie. 
Appleton, WI] 54911 

Sand and gravel: 
. Construction: - 

American Materials Corp __ Box 388 Pits and plants __ Barron, 
. - Eau Claire, WI 54701 Chippewa, 

: ae Dunn, 
Eau Claire. 

Janesville Sand & Gravel Box 427 _ do 1. Columbia, 
Co., Lycon Inc. Janesville, WI 53545 Dane, Rock. 

Johnson Sand & Gravel Inc _ N8 W22590 Johnson Dr. ~-~--do ______ Waukesha. 
. Waukesha, WI 53186 

Arthur Overgaard Inc _ — _ — Box 87 ___-do _.____ Adams, 
Elroy, WI 53929 Columbia, 

Jackson, 
Washburn. 

Valley Sand & Gravel Corp _ S63 W197 Luckow Dr. Pit and plant ___ Waukesha. 
Muskego, WI 53150 

Wissota Sand & Gravel Co_ _ Box 12 Pits and plants _ _ Barron, Rusk, 
Eau Claire, WI 54702 Washington. 

Industrial: 
Badger Mining Corp —____ Box 97 ~~—-do __ ~~ Green Lake, 

Fairwater, WI 53931 Jackson, 
Marinette. 

A. F. Gelhar Co. Inc. ___ _ — Box 209 ___-do ______ Waupaca and 
Berlin, WI 54923 Winnebago. 

Treco Sales Inc... _____-— Box 38 Underground Pierce. 
Bartlesville, OK 74003 mine and plant. 

Unimin Corp______—--—- 258 Elm St. Pit and plant _ _ _ Columbia. 
New Canaan, CT 06840 

Stone (1983): 
Crushed: 

Granite: 
Belanger Granite Co. _ — Route 2 Quarry and plant Marathon. 

; Auburndale, WI 54412 
Carl Wimmer_____— ~— 2807 Dove Ave. ___-do ______ Do. 

Wausau, WI 54401 
Wissota Sand & Gravel Box 1268 ~__-do ______ Douglas. 

Co. . Eau Claire, WI 54702 
Limestone and dolomite: 

Halquist Stone Co. Inc.? N52 W23564 Lisbon Rd., Box B Quarries and plant Waukesha. 
Sussex, WI 53089 

Arthur Overgaard Inc_ _ Box 87 Quarries and Buffalo, 
Elroy, WI 53929 plants. Juneau, 

La Crosse, 
Monroe. 

Vulcan Materials Co., Box 6 ___-do _~_____ Milwaukee, 
Midwest Div. Countryside, IL 60525 Racine, 

Waukesha, 
Winnebago. 

See footnotes at end of table.
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Table 8.—Principal producers —Continued 

Commodity and company Address Type of activity County 

Stone (1983) —Continued . 
Crushed —Continued . 

Sandstone and quartzite: 
. Foley Bros. Inc _ ~~ — ~~ Rock Springs, WI 53961 ______ Quarry and plant Sauk. 

. Minnesota Mining & 3M Center ___.do ______ Marathon. 
Manufacturing Co. St. Paul, MN 55101 . 

Traprock (basalt): 
GAF Corp __~_____-~-~ Box 630 _-~—-do ~~~ Marinette. 

Pembine, WI 54156 © 
TCI Traprock Inc _ — —_— Box 176 _.__do ______ Polk. 

. . Dresser, WI 54009 . 
Dimension: . . 

Granite: 
Anderson Bros. & Box 26 _Quarries and plant |§ Marathon and 

Johnson Co. Wausau, WI 54401 _ Marinette. 
Cold Spring Granite Co _ Route 2, Box 416 Quarry and plant Marathon. 

Wausau, WI 54401 
Lake Wausau Granite Box 397 ___-do _..__- Do. 
Co. Wausau, WI 54401 

Limestone: 
Buechel Stone Center Inc Box 907 . Quarries and plant § Fond du Lac. 

Fond du Lac, WI 54935 
. . Halquist Stone Co. Inc.? N52 W23564 Lisbon Rd., Box B Quarry and plant Waukesha. 

, Sussex, WI 53089 
Sulfur (recovered): 

Murphy Oil Corp____-_---— Box 2066. Byproduct sulfur Douglas. 
Superior, WI 54880 recovery plant. 

Vermiculite (exfoliated): . Oo 
Koos Inc _._____--__~~-- 4500 13th Ct. Plant___-_____ Kenosha. 

Kenosha, WI 53140 

1Also dimension limestone. . . 
2lso crushed limestone.





The Mi 1 Indust f 
| , | 

This chapter has been prepared under a Memorandum of Understanding between the 

Bureau of Mines, U.S. Department of the Interior, and the Geological Survey of 

Wyoming for collecting information on all nonfuel minerals. 

_ By Karl E. Starch! and Gary B. Glass? 

The value of nonfuel minerals produced struction sand and gravel, and portland 

in Wyoming in 1984 was $549 million, down cement rose in value over the 1983 figures. | 

13% from the 1983 value, for the third Sodium carbonate, or soda ash, was the 

consecutive year of decline. The drop in leading nonfuel mineral in terms of value, 

overall value of nonfuel minerals produced accounting for more than three-fourths of 

can be traced to the cessation of iron ore the total, according to the State Inspector of 

mining in Wyoming, 1983’s third most valu- Mines data. Bentonite was second in impor- 

able nonfuel mineral, and to a decline in tance, with about 12% of the total, portland 

value of sodium carbonate output. Other cement third, and construction sand and 

minerals declining in value were gypsum gravel fourth. 
and crushed stone. Clays (bentonite), con- 

Table 1.—Nonfuel mineral production in Wyoming’ 
a 

1983 1984 

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

Clays _______________.---— —-~- thousand short tons__ 2,140 $49,059 2,397 $67,290 

Gem stones____________~____~-___~----~-+-----~-- NA 250 NA 225 

Gypsum______________-_.~~—-- thousand short tons__ 382 2,963 376 2,618 
Sand and gravel (construction) _______-_____---~--do___~- €2,400 8,000 4,586 13,372 

_ Stone (crushed) ______.-~_-~---------------do__~- 2,019 7,769 ©1900 ©7,600 
Combined value of beryllium concentrate (1983), cement (portland), 

iron ore (1983), lime, and sodium carbonate ______-_-~~~-- XX 61860 XX 488,187 

Total. ______________________-_------------ XX 629,901 XX 549,292 
Oo 

Estimated. NANotavailable. XX Not applicable. | 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

659
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Table 2.—Value of nonfuel mineral production in Wyoming, by county! 

(Thousands) 

A 

. Minerals produced in 1983 : 
County 1982 1988 in order of value 
Oe 

Albany. 25 = 2 $12,632 W. Cement (portland), clays, stone (crushed), 
; an gypsum. _ 

' Big Horn _____________ 29,191 $19,185 Clays, gypsum, lime. 
Campbell _____________ W (?) 
Carbon. _§__§_§________ Ww (?) 
Converse _____________ WwW (7) 
Crook _______________ WwW WwW Clays, stone (crushed). 
Fremont______________ . , Ww Ww Iron ore, beryllium. 
Goshen _____________ WwW 361 Lime. . 
Johnson_____ ~~ _____~_ W W Clays. . 
Laramie_________~_~____ Ww Ww Stone (crushed). 
Lincoln _~___~_~__~____ WwW 1 Do. 
Natrona___2 2 _~§_§___ 2,620 339 Clays. a 
Park = 5 1,808 WwW Gypsum. 
Platte ~§_-§ ~________ . 222. WwW Stone (crushed). 
Sheridan ____ > ____ W (?) 
Sublette. $$ _-§__§ W 40 Stone (crushed). 
Sweetwater__________ __ WwW 514,464 Sodium carbonate. 
Teton ~~ __-_____ Ww 13 Stone (crushed). 
Uinta ____~___________ . WwW a WwW Clays. 

_  Washakie__~_~__________ 2,616 ~ W Clays, lime. 
Weston:___§_§____ = W WwW Clays. 
Undistributed?__________ 611,806 87,497 . 
Sand and gravel (construction) XX “8,000 
Stone (crushed)___.________ ©7300 XX 

Total. -_-_____ = | 668,195 - 4629901 : 
eee 

"Estimated. W Withheld to avoid disclosing company proprietary data; included with ‘Undistributed.’” | XX Not 
applicable. . 

INo production of nonfuel mineral commodities was reported for counties not listed. 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 

“Sand and gravel (construction).” - 
3Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
“Data do not add to total shown because of independent rounding. 

| Table 3.—Indicators of Wyoming business activity . 
eee 

1982" 1983 1984P eee OE 

Employment and labor force, annual average: 
Population _______________ ee _______ thousands_ _ 509 516 dll 
Total civilian labor force_____§___.~_~_-2~ 2 ~~ edo. 256 263 254 © 
Unemployment ______________ dol 15 22 16 

Employment (nonagricultural): 
Mining total?_________________ dol 34.6 28.5 . 27.2 

Metal mining ____________________________ dol 2.7 2.1 NA 
Nonmetallic minerals except fuels?__§_________________do.___ 5.1 4.4 NA 
Coal mining? __-_____________ dol 5.8 5.6 NA 
Oil and gas extraction? __________________________do____ 20.8 16.3 NA 

Manufacturing total__________________________ dol 9.1 8.2 8.3 
Primary metal industries? ________________________do____ (3) 1 NA 
Stone, clay, and glass products? _____________________do.___ 1.1 1.1 NA 
Chemicals and allied products?_____._________________do____ A 3 NA 
Petroleum and coal products ____§___________________do____ 1.6 1.3 1.1 

Construction ____________ dow 20.0 14.1 13.0 
Transportation and public utilities __§_.$_-§_-»§_~§_~92_~__~___________do____ 17.8 16.3 15.9 
Wholesale and retail trade__§_§__-§_-§_-§_ $5 5 = ee do 49.0 45.9 44.7 
Finance, insurance, real estate _.______________________do____ 7.8 7.9 8.0 
Services __-____________ do 33.4 32.4 32.2 
Government and government enterprises__________________do____ 46.0 48.9 49.7 

Total*_____ edo 217.7 202.5 198.9 
Personal income: 

Total. --_--_-_~__ millions. _ $6,133 $6,005 $6,252 
Percapita.__-_________ $12,040 $11,643 $12,224 

See footnotes at end of table.
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Table 3.—Indicators of Wyoming business activity —Continued 
NN 

1982" 1983 1984P 
aT 

Hours and earnings: 
Total average weekly hours, production workers _____—__~------------ 38.2 36.9 39.8 

Mining___________-----------~-------------------+--- 40.4 40.6 43.0 

Total average hourly earnings, production workers. ___ —__~--—--------- $8.62 $8.73 $8.86 

Mining_______-____-_--_----------------------------- $11.78 $12.57 $12.93 

Earnings by industry: 
Farm income___________________---_---~------~ ~~ - millions__ $42 $46 $16 a 

Nonfarm _____________-___~-~_~_-_-_~~----~~----~----~--d0__ ~~ $4,631. $4,341 $4,521 

Mining total. ____.____________---~---------------do__~- $1,139 $956 $968 

Metal mining ________________-_------------~-do___- $80 $68 $43 

Nonmetallic minerals except fuels__.___________-_-~----—-do___~ $164 $155 $150 

Coal mining ______________---_------~-------~-do_-~- $230 $238 $253 

Oil and gas extraction ___ __ _________-_-------~---do__~- $665 $496 $523 

- Manufacturing total. _____________--_----------~----do_~~- $218 $202 $203 

Primary metal industries ____________-------~-----do__~- $2 $2 $7 

Stone, clay, and glass products __________-_-__--------do__~~ $27 $28 $27 

Chemicals and allied products _____________~--_---~-do___~ $10 $9 $10 

Petroleum and coal products ______________-------~-do___- $69 $61 $60 

Construction ____ _________-~-___~__~--------~-----do___- $507 $349 $366 

Transportation and public utilities ___.______-_----------- do____ $522 $508 $526 

Wholesale and retail trade__§_§__________.____~-__--.-~-do___~_ $673 $631 $652 

Finance, insurance, real estate ~ odo $141 $156 $169 

Services ____________~___----__~~__----------~---do_--~ $535 $537 $579 

Government and government enterprises _______—-___~-_--—~do__~~_~_ $882 $988 $1,043 

Construction activity: 
Number of private and public residential units authorized _____-----~---- 2,937 2,872 1,586 

Value of nonresidential construction _____________.-_—--—~- millions_ _ $122.4 $79.6 $84.8 

Value of State road contract awards___________-_-__---~~-~-do___~ $110.7 $144.9 $172.1 

Shipments of portland and masonry cement to and within the State 
. thousand short tons__ 405 382 396 

Nonfuel mineral production value: 
Total crude mineral value_______________~--_--_~ ~~~ - millions__ $668.2 $629.9 $549.3 

Value per capita. ___ __________~-_~----------------------- $1,313 $1,221 $1,075 
re 

PPreliminary. . ‘Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 

sources. , 

2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

3Fewer than 50 employees. | 

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

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 

U.S. Bureau of Mines. . 
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Figure 1.—Value of clays and total value of nonfuel mineral production in Wyoming.
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Eight nonfuel minerals were produced in Cottonwood Creek, 25 miles east of Jackson. 
Wyoming in 1984; all were industrial miner- Other placer operations continued in the 
als. Wyoming ranked 14th among nonfuel South Pass greenstone belt, and under- 
mineral producing States, three positions ground exploration at the Carrisa, Mary 
lower than its 1983 ranking. Ellen, and St. Louis Mines in the same area 

The relative value of nonfuel minerals in continued. Freeport Exploration Co. contin- | 
Wyoming’s economy in 1984 was apparent ued its exploration of the historic Miner’s 
in its per capita value of nonfuel minerals, Delight Mine area. Limited exploration ac- | 
$1,075, compared to the national average tivity was reported by Exxon Minerals Co. 
per capita output of $98. in the Ferris-Haggerty area in the Sierra 

Major nonfuel mineral events during the Madre Range of Carbon County. The prop- _ 
year were the permanent closure of the erty is believed to be a stratiform quartzite-_ 
Atlantic City iron ore mine and moderate hosted copper-gold-silver deposit, possibly _ 
improvement in output by the State’s ben- analogous to the Troy, MT, deposit. 
tonite industry. The trona industry remain- Timberline Minerals Inc. core-drilled its 
ed stable. . Penn gold mine property. Exploration for 

The mineral industry, mainly fuel miner- diamondiferous kimberlite continued. Cop- 
als, remained by far the largest single per Mountain, north of Shoshoni, received 

contributor to the valuation of the State of some interest from exploration companies. 
Wyoming. Total valuation of mineral pro- Exploration for silica deposits continued in 
duction was $5.6 billion, compared with $0.5 southern Wyoming. Kerr-McGee Corp.’s ex- 
billion in 1970. Valuation on trona, largest ploration department concentrated its ef- 
of the nonfuel minerals, was $104.5 million, forts on the search for precious metals, _ 

up from $10.8 million in 1970. The industry mostly in the Bradley Peak area of the 
paid the State of Wyoming $373 million in Seminoe Mountains greenstone belt. Some 
ad valorem taxes, $192 million in severance gold prospecting also took place in the 
taxes, and $24 million in sales taxes, witha Clarks Fork placer area of the northern . 

total of $828 million received from all min- Wind River Range, in the Bighorn Moun- | 
eral taxes, rents, and royalties. tains, in the Bear Lodge and Minerals Hills 

In December 1984, average weekly earn- districts of the Black Hills, and in the Platte 

ings in mining in Wyoming were $588.67, district of the Medicine Bow Mountains. 
compared with the U.S. average of $514.49. Legislation and Government  Pro- 
In January 1984, the corresponding figures grams.—No legislation specifically related 
were $540.93 and $503.14. The average to the nonfuel mineral industry was en- 
weekly wage for all industries in the State acted by the State legislature during 1984. : 
was $348. Employment in mining continued The furthest reaching wilderness bill in 
to decline moderately to 26,200 in December Wyoming history added 884,049 acres of 
1984, compared with 27,700 in January national forest to the wilderness system, 

1984. Wyoming’s State Department of La- bringing designated wilderness in Wyoming 
bor and Statistics figures indicated that to 3 million acres, one-third of all national 
employment in trona mining fell 7.3% be- forest lands in the State. The bill included a 
tween 1980 and the end of 1984, bentonite provision to protect State water rights and 
mining employment was down 24.2%, and __ potential water projects. | , 
uranium was down 86.6%. The number of The State began plans for reclamation of 
female employees increased from 6.6% of 32 abandoned coal, copper, feldspar, gold, 
mining employment in 1980 to 7.4% in 1984. tungsten, and uranium mines in the South 
Lower unemployment figures in the State Pass area of Fremont and Natrona Coun- 
in 1984 resulted from unemployed workers’ ties; reclamation was estimated to cost 
leaving the State; there were about 6,300 approximately $300,000. The State’s aban- 
fewer job seekers in the State at the end of doned mine reclamation program, financed 
1984 than at yearend 1983, and about 9,500 through the Federal Office of Surface Min- 

fewer people working in the State. Wyo ing, could eventually cost $250 million. 
ming was the only State without an in- About 250 to 300 minesites in the State 
crease in payroll employment in 1984. were identified as requiring reclamation. 

Exploration Activities.—Exploration ac- Opposition came from claim holders want- 
tivity was generally low key, compared with ing to keep gold mines accessible for future 
a few years ago. Gold West Corp. received development and from those wanting to 
tentative approval from the U.S. Forest preserve the historic value of some old 
Service to open a placer gold mine along mines. About $30 million was allocated to
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reclaim about 100 bentonite mines in Crook More than 30 anomalous samples were 

County. - _ collected in the region, and one “diatreme- 

: The Geological Survey of Wyoming con- like” structure was identified. The Survey 
tinued its field investigation and publica- also collected samples from lamproites in 

, tion programs. Among the investigations on the Leucile Hills, southwestern Wyoming, 
| nonfuel minerals completed or continuing _ to test for the possibilities of diamonds. 

in 1984 were a study of the geology and A regional study on the geology and 
- mineral occurrence of the Copper Mountain mineralization of South Pass was begun. 
- area of Fremont and Hot Springs Counties When completed, the project will consist of 

and extensive studies of diamondiferous seven 1:24,000-scale geologic quadrangle 
kimberlites in the State. Sampling for maps, a regional 1:100,000-scale map of the 

| heavy minerals in the southern Laramie entire South Pass greenstone belt, and a 
: Range continued. The greatest activity of summary of mineral resources with an 

the Survey was centered in the Happy Jack- emphasis on gold genesis. 
| Pole Mountain region east of Laramie. | , | 

| REVIEW BY NONFUEL MINERAL COMMODITIES 

_. . NONMETALS Clays.—The output of clay increased 12% 
; and its value rose 37% over that of 1983. 

Cement.—Although 1984 was a disap- More than 90% of Wyoming’s clay produc- 
_ pointing year financially to Wy oming’s only tion was bentonite clay, and Wyoming re- 

| cement producer, Monolith Portland Ce- mained first of the 15 States that produced 
ment Co., shipments from its plant south of pentonite, with nearly 70% of the national 

| Laramie increased about 8% ,over the 1983 total. Although showing some improvement 
| level. Stocks of material on hand were over the preceding year, Wyoming’s benton- 

reduced considerably. Only portland ce- ite industry continued to operate well below 
ment was produced, mostly general use and capacity. : 

moderate heat Types I and II, plus a small Seven companies reported bentonite pro- 
amount of oil-well cement used in casing duction at 87 pits in 6 counties. The Baroid 
and capping oil wells. Div. of NL Industries Inc., Kaycee Benton- 

Nearly three-fourths of the product was ite Corp., and American Colloid Co. were 
| sold to ready-mixed concrete companies; the largest producers, accounting for more 

most of the balance went to other contrac- than 50% of the total. Wyo-Ben Inc. and 

tors. Nearly all was shipped in bulk, mostly Federal Ore and Chemicals Inc. (formerly 
by truck directly to the consumer, but some [Federal Bentonite, a division of Aurora 
by rail to a distribution terminal. Industries Inc.) were next in size, followed 

Clinker production at the plant was re- by International Minerals & Chemical 
stricted during the year when water flooded Corp. and Dresser Industries Inc.’s Greybull 
the plant’s crushing facilities and railroad Div. Nearly one-half of Wyoming’s produc- 

line. Problems with new equipment also tion was from Crook County, and about one- 
arose. These problems were resolved by third was from Big Horn County. Average 
constructing a new private haul road and value of bentonite produced in the year was 
acquiring a mobile crusher that permitted $30.25 per short ton. The bentonite indus- 
raw material crushing at the quarries prior try, which had employed 1,200 people in 
to delivery to the plant. In the future, shale 1981, employed about 760 people in 1984. 
crushing will be done in dry summer Wyoming bentonite, a sodium bentonite 
months and limestone crushing in the win- formed by the alteration of volcanic ash, 

ter. has swelling characteristics that increase 

The new kiln and mills were shut down its volume as much as 15 times when wet. 
for an extended period at yearend for re- Wyoming bentonite occurs in the Bighorn 
pairs and adjustments. A 24% reduction in Basin, in the southern Powder River Basin, 
wages was instituted August 1 as part ofan and along the northern and western edge of 
effort to reduce production costs. A disad- the Black Hills in the northwestern corner 
vantageous coal contract dating from 1981 of the State. 
contributed to the company’s continuing Generally, the companies operating in 
cash-flow problems. About 130 people were the Bighorn Basin (Big Horn and Washakie 
employed at the plant in 1984. The company Counties) were Dresser Minerals, the Bar- 
was looking for a buyer for the plant. oid Div. of NL Industries, Wyo-Ben, Ameri-
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can Colloid, and Kaycee Bentonite; in the gem-quality to industrial-quality diamond 
Powder River Basin (Johnson and Natrona ratios were similar to those of many South 
Counties), Kaycee Bentonite; and along the African kimberlites, the indicated grade 
northern and western edge of the Black was too low for commercial mining, and 

Hills (Crook and Weston Counties), the Cominco terminated its agreement with the 
Baroid Div. of NL Industries, Federal Ore Rocky Mountain Energy Co. and the State 

and Chemicals, International Minerals & of Wyoming. | 
Chemical, and American Colloid. Mobil Oil Co. purchased Superior Oil Co. 

About 52% of bentonite produced was and began to liquidate Superior Minerals 
used in drilling mud, 17% in foundry sand, Inc. Superior Minerals had diamond and 
and 14% in pelletizing iron. Other uses gold exploration activities in southeastern 
included adhesives, animal feed, insulation, Wyoming. 

paint, paper coating and filling, pharmaceu- Gypsum.—Production of crude gypsum 
ticals, plastics, and waterproof seals. remained relatively constant during 1983 : 

Despite the increase in production over and 1984. Three companies reported mining ~ 
that of 1983, 1984 output was 38% lessthan crude gypsum in three counties: Celotex 
that of 1981, and the bentonite industry Corp., a subsidiary of Jim Walter Corp., in | 
continued to face a contracted market ow- Park County; Georgia-Pacific Corp.’s Gyp- 
ing to reduced oil well drilling and the sum Div., in Big Horn County; and Wyo- | 
slump in the steel industry. Estimates of ming Construction Co. in Albany County. 
remaining Wyoming bentonite reserves Georgia-Pacific at Lovell and Celotex at _ - 
ranged from 200 million short tons (U.S. Cody, the largest producers, also calcined 
Bureau of Mines) to 1,149 million short tons gypsum. While gypsum from the Bighorn 
(American Institute of Mining and Metal- Basin producers was utilized in the manu- | 
lurgical Engineers). Bentonite was mined facture of wallboard for the construction ; 
only by surface methods; only those deposits industry, gypsum from Albany County was 
with 30 feet or less overburden were consid- used in the manufacture of cement. _ 
ered commercial. Helium.—Exxon Co. USA continued de- | | 

In March, the number of bentonite com- velopment of the Riley Ridge area in Sub- 
panies decreased by one as Kaycee Benton- lette County to process 400 million cubic 
ite bought Benton Clay Co. In May, IMCO _ feet per day (MMcfd) of this gas in 1986. The 
Services of Houston, a division of Hallibur- gas contains 0.6% helium, and helium re- | 
ton Co., bought the Federal Bentonite Div. serves are estimated to be about 103 billion 

of Aurora Industries, a division of Panhan- cubic feet. About 90% of the Riley Ridge 

dle Eastern Corp. The sale included three helium is owned by the Federal Govern- | 
- bentonite mines and four processing plants ment under the Mineral Lands Leasing Act 

located in Minnesota, Montana, and Wyo- of 1920. Since the helium will be extracted 
ming, including the plant at Upton, WY. when the natural gas is produced, the com- 
The facilities had a capacity to produce and pany approached the U.S. Bureau of Mines | 
process 500,000 tons of bentonite annually. as to the Government’s intentions regard- 

Three companies produced common clay _ ing the helium and was advised that produc- 
in Wyoming in 1984, Lone Star Industries _ tion of the natural gas can proceed with the 
Inc. in Albany County, and Interpace Corp. helium either being vented or utilized by 
and Interstate Brick Co. in Uinta County. private industry in return for a fee or 
The clay produced in Albany County went royalty to the Federal Government. The 
into cement products, while the clay pro- company indicated that it intends to extract 
duced in Uinta County was used for face the helium from the gas and inquired of the 
brick manufacture. Bureau of Mines regarding royalty sale of 
Gem Stones.—Jade (nephrite) was found the Federal helium that is produced and 

in several counties, notably in the Granite sold. Exxon’s first-phase development in- 
Mountain area of southern Fremont and_ volves drilling 22 gas wells, constructing the 
southwestern Natrona Counties. The jade gas treatment plant, and installing a gath- 
industry has been slow for several years. ering system, product pipelines, and a rail- 

Cominco American Incorporated contin- road spur to provide transportation for gas 
ued to explore for diamond-bearing kimber- and products. The volume of helium ex- 
lite in the Colorado-Wyoming State line pected to be produced under phase 1 is 2.4 
area. Sampling and testing on the Wyoming MMcfd, or 800 million cubic feet per year. 
State line property indicated grades of 0.005 This production can provide additional heli- 
to 0.01 carat per short ton. Even though um tosatisfy commercial demand.



666 . ‘MINERALS YEARBOOK, 1984 ~— | 

-Lime.—Quicklime was produced by two surveyed by the U.S. Bureau of Mines for 
companies in four counties in 1984: The even-numbered years only; therefore, this 
Great Western Sugar Co. in Big Horn and_ chapter contains only estimates for 1983. 
Laramie County, and Holly Sugar Corp. in Data for odd-numbered years are based on 
Goshen and Washakie Counties. Output annual company estimates made before 

OC declined by about 22%. Quicklime was used yearend. | | | 
in processing sugar beets. Declining con- Construction sand and gravel was pro- 
sumption of sugar in the United States duced in 22 of Wyoming’s 23 counties. Sand 

a _ damaged the sugar beet industry.In Decem- and gravel output in 1984 was 91% more 
ber, Hunt International Resources Corp. of than the estimated 1983 production and 

Dallas, parent company of Great Western, 36% above that of 1982, the last canvassed 
announced that all of its sugar beet process- year. Value of output increased 67% over 
ing facilities were for sale. | | that of 1983. Fifty-five companies and a city 

| Perlite (Expanded).—Only Western Per- highway department produced the State’s 
7 lite Corp., one of the two perlite expanding sand and gravel from 82 pits. Of the 55 

_ plants west of Green River, reported pro- companies producing sand and gravel in the 
duction in 1984. Western Perlite operated State, Big Horn Construction Co. was by far 

| intermittently through the year, utilizing the largest producer, followed by Casper 
raw materials from Idaho; however, Har- Concrete Co., Teton Construction Co., and 

borlite Corp. was also believed to have Rocky Mountain Energy. Also among the 
- - operated its plant in the Green River area larger producers were Althoff Construction 

during the year. Expanded perlite was used and Sanitation Co., Gilpatrick Construction 
as a filter aid. a Co. Inc., Boatright Smith Co., Rissler- 

| Phosphate Rock.—No phosphate rock McMurry Co. Inc., and Koppers Co. Inc. 
was reported mined in Wyoming in 1984. These nine companies were the source of 
Stauffer Chemical Co. continued to process just over 50% of the sand and gravel pro- 

: phosphate mined in Idaho at its Leefe duced in 1984. The 26 smallest producers 
operation in Lincoln County. Phosphate accounted for 10% of the total. 
mined in Utah will be brought to Chevron The major producing counties were 
U.S.A. Inc.’s phosphate fertilizer plant Fremont, Natrona, and Laramie, followed 
south of Rock Springs for processing with by Uinta, Sweetwater, and Lincoln. The six 

sulfur from Wyoming gas-processing plants leading counties produced 64% of the 
when that plant becomes operational. _ State’s total. The nine counties at the bot- 

- Two Standard Oil Co. of California subsid- tom of the list produced less than 10% of 
iaries, Chevron Chemical Co. and Chevron _ the total. The average unit value was $2.92 
Resources Co., received a permit to begin per short ton, and values ranged from $1.00 

_ construction on a $250 million, 400,000- per ton to $9.68 per ton. About 560 people 
short-ton-per-year ammonium phosphate were engaged in sand and gravel produc- 
fertilizer plant south of Rock Springs. The _ tion. 
project would include expansion of a phos- |= About 25% of Wyoming’s sand and gravel 
phate rock mine and beneficiation plant at was used as road base and coverings, 17% in 
Vernal, UT, to more than 1 million tons per concrete aggregate, 15% in asphaltic con- 
year; construction of a 95-mile-long, 10-inch _ crete, and the balance for fill, railroad 
slurry pipeline to ship the phosphate over ballast, plaster and gunite sands, concrete 
the Uinta Mountains to Rock Springs; and products, snow and ice control, and other 
utilization of sulfur produced at Chevron’s unspecified uses. 
Carter Creek gas processing plant in Uinta The U.S. Bureau of Land Management 
County. The project is expected to provide (BLM) implemented guidelines to prevent 
700 to 1,000 jobs during peak construction unlawful removal of sand and gravel from 
and 220 permanent jobs when completed in the 18 million acres in Wyoming affected by 
1986. Badger Engineers Inc., a Raytheon a 1983 Supreme Court ruling. That ruling 
company, received a contract to design and__ stated that sand and gravel was a mineral 
build the plant, and Bechtel Petroleum Inc. reserved to the Federal Government on 
received the contract for the slurry pipeline those lands transferred to private owner- 
system. ship under the 1916 Stock Raising Home- 

Sand and Gravel (Construction).—Con- stead Act. 
struction sand and gravel production is
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Table 4.—Wyoming: Construction sand and gravel sold or used in 1984, 
a by major use category | | | 

Quantity : 

: Use | tthousand (¢pousands) per ton 
Concrete aggregate Wo ee 790 $3,340 $4.23 
Plaster and gunite sands _________. ~~ -______----_-----~-~-- . 89 376 9.68 | 
Concrete products _________~__________~_~~----~-- Ww WwW 2.56 
Asphaltic concrete ____________~--_----_-~-+-----~----- 697 2,178 3.18 
Road base and coverings'_____../_____________________-_~--- 1,154 3,221 ~ 2.79 
Fill $e 138 242 1.75 
Snow and ice control... ~ $75 5 /§ 5 5 5 5 5 ee ee Le 10 29 2.50 
Railroad ballast -_-_-______-___ ~~ ee WwW Ww 1.00 

Other? ____---_-------~~---------------------------_ B83 99T 227 
Total or average ____________________ 4.586 313,372 2.92 

W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Includes road and other stabilization (cement). 
2Includes other unspecified uses and uses indicated by symbol W. 
3Data do not add to total shown because of independent rounding. 

| Sodium Carbonate.—Wyoming remained 1984. Others were Allied Chemical Corp., 
first of the two States reporting production 1.6 million tons; Stauffer Chemical, 1.3 
of sodium carbonate, or soda ash, from million tons; Texasgulf Inc., 0.8 million 

trona and brines in 1984. According to the tons; and Tenneco Minerals Co., 0.7 million 

State Inspector of Mines, the State produc- tons. Virtually all soda ash produced is 
ed about 75% of the U.S. total soda ash shipped and consumed outside Wyoming. 
(including synthetic soda ash). Soda ash also Most of it is shipped in bulk railroad gondo- . 
accounted for about three-fourths of the las and consumed east of the Mississippi 

State’s value of nonfuel mineral output. River. | 
The level of output was little changed from FMC . received a permit from the Wyo- 
that of 1983, and the price remained rela- ming Environmental Quality Council for 
tively constant at about $67 per short ton. commencing extraction of trona by solution — 
Employment in the Wyoming soda ash in- mining, expanding on earlier permits to 
dustry declined by about 161 people during experiment with solution mining of trona. 
the year to about 3,150. The FMC solution mine was in the deeper 

Since about 1981, the soda ash industry (2,300 feet), thicker trona beds situated 16 / 

had been subject to a declining market, miles south of FMC’s existing trona mine 
along with expanding productive capacity. and processing plant. The company antici- 
The market suffered from the increasing pated that solution mining would not re- 
substitution of cardboard, metal, and plastic place more than 10% to 15% of the compa- 
cans for glass containers. The market for ny’s mechanically mined ore from its under- 
flat glass, however, improved with increas- ground mine. Two other companies were 
ed automobile manufacture and building also experimenting with solution mining. 
construction, but not enough to offset the All five soda ash companies in Wyoming 
declining glass container market. Histori- were members of the newly formed Ameri- 
cally, about 50% of soda ash production was can Natural Soda Ash Corp., which was 
consumed in glass manufacture. The indus- organized to expand overseas markets. Ex- 
try operated at about 75% of capacity; ports were slightly higher in 1984 compared 
about 2.8 million tons of productive capacity with those in 1983, while domestic sales 
was idle. were virtually flat. 

Five companies mined trona-soda ash in Only two of Wyoming’s trona-soda ash 
Wyoming; all operated within about 25 operations were unionized—FMC and Al- 
miles of Green River in Sweetwater County. lied Chemical. A strike at Allied was avert- 
All companies mined the same 1,300-square- ed when the existing contract expired in 
mile trona deposit, estimated to contain as July. FMC’s contract expired and was re- 
much as 81.7 billion tons of trona and 52.7 negotiated without incident in November. 
billion tons of mixed trona and halite in 42 In an effort to assist the industry, one of 
separate beds. The largest of the five was Wyoming’s U.S. Senators introduced a bill 
FMC Corp., which, according to the State into Congress that would place a 20% tariff 
Inspector of Mines annual report, produced on sodium bicarbonate baking soda imports. 
about 2 million short tons of soda ash in’ Imports of baking soda, mostly from Mexico
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and the Federal Republic of Germany, in placers were reported to be active. _ 
order of volume, increased fivefold in the Iron Ore.—For the first time in this 
ast 2 years. No action had been taken by — century, no iron ore was mined in Wyo- p y . 

yearend. _. ming. Production of iron ore in the State 
Stone.—Stone production is surveyed by ceased April 1, 1984, when United States 

| the U.S. Bureau of Mines for odd-numbered Steel Corp. permanently closed its Atlantic 
years only; therefore, this chapter contains City iron ore mine near Lander in Fremont _ 
only estimates for 1984. Data for even- County. The mine, which had been supply- — 
numbered years are based on annual com- ing ore to US. Steel's Geneva Works near 
pany estimates made before yearend. = rovo, , since , had temporarily 

Only crushed stone was produced in Wyo- suspended operations on October 1, 1983, 
ming in 1984. It was estimated that the when U‘S. Steel determined it was no long- 
amount produced was slightly less than in er economical to operate. More than 500 

1983. | | workers were laid off. An estimated 10 to 12 

Sulfur (Recovered).—Wyoming was third years of iron ore reserves, one-third of the 
of 26 States reporting recovery of elemental original reserves, were estimated to remain 

sulfur, producing 12% of the national total. in the mine. More than 90 million short 
Wyoming’s output came entirely as a by-_ tons of crude iron ore was produced during - 
product of processing natural gas. Natural the lifetime of the mine. Mineral rights to — 
gas was “sweetened,” resulting in byprod- the ore body were owned by J. R. Simplot 
uct sulfur output in six counties. More than Co. of Boise, ID. 

90% of the total sulfur output was derived ~- When USS. Steel failed to find a buyer for 

| from Amoco Production Co. and Chevron the mine, the Wyoming Department of 
U.S.A.’s two large processing plants in Uin- Environmental Quality told the company it 
ta County. These plants were opened in had to begin reclamation of the mine by 

! 1982 to process natural gas from fields in September 1. The mine had produced about 
the Overthrust Belt of western Wyoming: 1.5 million short tons of iron ore pellets 

; The other producers were Sinclair Oil Corp. annually. . : 

in Carbon County, Amoco in Fremont and At yearend, Universal Equipment Co. was | 
Park Counties, Husky Oil Co. in Laramie negotiating with U.S. Steel to purchase the 
County, and Colorado Interstate Gas Co. in Atlantic City Mine: Among alternatives 
Sweetwater County. - being considered by Universal were an on- 

| In November, the Wyoming Environmen: — site steel minimill, use of mine spoil for 
tal Quality Council reaffirmed its decision roadbed construction, a gold-processing Op- 

to grant a permit to Exxon to construct the eration, or sale of the equipment. : 

State’s third large natural gas processing In August, a 3-day auction of mining 

plant (Shute Creek) near Kemmerer in equipment, machinery, and other remnants 
Lincoln County. : appeared to end any hopes that Wyoming’s 

: other iron ore mine, the Sunrise Mine at 
| METALS Guernsey, Piatte vounty> iwoure ver be 

Gold.—Although no gold was reported Teepened. ihe mine, which had produced as 
mined in Wyoming in 1984, a small flurry of much as 500,000 tons of hematite iron ore 

staking activity occurred in June when the @nnually for CF&I Steel Corp.'s Pueblo, CO, 
BLM opened 2,000 acres that had been Stee ce since ane M080 one romeury , qa 
withdrawn from mineral entry since 1967, Deen Closed In duly when high produc 
Freeport Exploration appeared to be the tion costs and a slump in the Nation’s steel 

largest company taking an interest in the ntustry made Tt, uneconomic. (pout 265 
land, which was in the South Pass area. JODS were lost. ihe mine, one of the coun- 
Geologists from several major compan- ny S ast uncerground the, headframe was 
ies have been exploring the South Pass- 4!/owed to flood, and the headframe was 
Atlantic City mining district, but Freeport 4ismantled and scrapped. 
Exploration appeared to have acquired “aState Mineral OFF 3 +; Mines. D co 

, . is ate inera icer, Dureau 0 ines, Venver, . 

much of the area S most promising land. No State geologist and Executive Director. Geological Sur- 
discoveries were reported. Several small vey of Wyoming, Laramie, WY.
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Table 5.—Principal producers 
mee 

Commodity and company Address Type of activity County 

Cement: 
Monolith Portland Cement Co.? __ Box 40 Plant_______ Albany. 

Laramie, WY 82070 
Clays: 

American Colloid Co __ 2 _~_____ 5100 Suffield Ct. Pits and plants _ Big Horn, Crook, 
Skokie, IL 60076 Weston. 

Dresser Minerals, a division of Box 832 ___-do__ Big Horn. 
Dresser Industries Inc. Greybull, WY 82426 

Federal Ore and Chemicals Inc_ _ _ 117 5th Ave. ____do Crook and 
Belle Fourche, SD 57717 Weston. 

International Minerals & - Box 460 ___.do_____ Crook. 
Chemical Corp. Belle Fourche, SD 57717 

Kaycee Bentonite Corp _______ Box 1 ___-do____ Johnson, 
Mills, WY 82644 Natrona, 

Washakie. 
_ NU Industries Inc., Baroid Div _ _ — Box 1675 ._—-do_____ Big Horn and 

Houston, TX 77001 Crook. 
Wyo-Ben Inc_______~______~ Box 1979 ___-do_____ Big Horn and 

Billings, MT 59103 Hot Springs. 
Gypsum: 

Celotex Corp. ________~--.- Box 590 Surface mine Park. 
Cody, WY 82414 and plant. 

Georgia-Pacific Corp _______~-- 133 Peachtree St., NE. ___-do_____ Big Horn. 
Atlanta, GA 30303 

Wyoming Construction Co.?__ _ _ ~ Box 907 . Surface mine _ — Albany. 
Laramie, WY 82070 

Lime: 
The Great Western Sugar Co.? _ __ Box 5308 Plant_______ Big Horn. 

Denver, CO 80217 
Holly Sugar Corp ______~- ~~~ Holly Sugar Bldg. Plants ______ Goshen and 

Colorado Springs, CO 80902 . Washakie. 
Sand and gravel: 

Althoff Construction and Box 2011 Pit and plant _ _ Park. 
Sanitation Co. Cody, WY 82414 

Big Horn Construction Co____ ~~ Box 1009 Pits and plants _ Campbell, — 
Sheridan, WY 82801 . Fremont, 

Laramie, 
Lincoln, 
Sweetwater, . 
Washakie. 

Boatright Smith Co_________~_ Box 1129 Pit and plant _ _ Natrona. 
Casper, WY 82602 

Casper Concrete Co. ________~- Box 561 _~._-do_____ Do. 
Casper, WY 82601 

-- Gilpatrick Construction Co.Inc __ Box 973, South Federal Blvd. ___-do_____ Fremont. 
Riverton, WY 82501 

Koppers Co. Inc__ ___ ~~~ Box 2187 Pits and plants _ Albany and 
Fort Collins, CO 80521 Fremont. 

Rissler-McMurry Co. Inc _____~_ Box 2499 _~__-do____ _ Natrona and 
Casper, WY 82602 Uinta. 

Rocky Mountain Energy Co_ _ _ _ — 1001 Center St., Suite 36 Pit and plant _ _ Uinta. 
Evanston, WY 82930 

Teton Construction Co______ ~~ Box 3243 Pit __-______ Laramie. 
Cheyenne, WY 82003 

Sodium carbonate: . 
Allied Chemical Corp _______~ Box 551 Underground Sweetwater. 

Green River, WY 82935 mine and 
plant. 

FMC Corp _______~~~____ ~~ Box 872 ___-do____ Do. 
Green River, WY 82935 

Stauffer Chemical Co ________ Box 513 ___-.do_____ Do. 
Green River, WY 82935 

_ Tenneco Minerals Co_ __ ~~~ ~~~ Box 1167 ___-do_____ Do. 
Green River, WY 82935 

Texasgulf Inc ___. _________~_ Box 100 ___-do.____ Do. 
Granger, WY 82934 

Stone: 
Guernsey Stone Co__________ Box 337 Quarry______ Platte. 

Guernsey, WY 82214 
Morrison-Knudsen Co. Inc ____— Box 1028 ___-do_____ Laramie. 

Cheyenne, WY 82001 
Summit Materials Co _~______~- Box 1716 ___-do_____ Crook. 

Rapid City, SD 57709 

1 Also clays and crushed stone. 
2Also crushed stone. 
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