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e Foreword

The Federal Government, through the Minerals Yearbook and its prede-
cessor volumes, has reported annually on mineral industry activities for 95
years. This edition discusses the performance of the worldwide mineral
industry during 1976. In addition to statistical data, the volumes provide
background information to assist in interpreting the year’s developments.
Content of the individual volumes follows:

Volume I, Metals, Minerals, and Fuels, contains chapters on virtually all
metallic, nonmetallic, and mineral fuel commodities important to the do-
mestic economy. In addition, it includes a general review chapter on the
mineral industries, a chapter on mining and quarrying trends, and a
statistical summary.

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, identical to that in Volume I.

Volume III, Area Reports: International, contains the latest available
mineral data on more than 130 foreign countries and discusses the im-
portance 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 pub-
lications to its users. Therefore, the constructive comments and suggestions
of readers of the Yearbook will be welcomed.

Director
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Statistical Summary

By Staff, Office of Technical Data Services

This chapter summarizes data on crude
mineral production for the United States,
its island possessions, and the Common-
wealth of Puerto Rico. Included also are
tables that show the principal mineral
commodities exported from and imported
into the United States and that compare
world and U.S. mineral production. The
detailed data from which these tables were
derived are contained in the individual
commodity chapters of volume I and in the
State chapters of volume II of this edition of
the Minerals Yearbook.

Although crude mineral production may
be measured at any of several stages of
extraction and processing, the stage of
measurement used in this chapter is what is
normally termed “mine output.” It usually
refers to minerals or ores in the form in
which they are first extracted from the
ground, but customarily includes the pro-

duction of auxiliary processing at or near
the mines.

Because of inadequacies in the statistics
available, some series deviate from the fore-
going definition. In the cases of gold, silver,
copper, lead, zinc, and tin, the quantities
are recorded on a mine basis (as the recover-
able content of ore sold or treated). How-
ever, the values assigned to these quantities
are based on the average selling price of
refined metal, not on the mine value. Mer-
cury is measured as recovered metal and
valued at the average New York price for
the metal.

The weight or volume units shown are
those customarily used in the particular
industries producing the commodities.
Values shown are in current dollars, with
no adjustment made to compensate for
changes in the' purchasing power of the
dollar.

Table 1.—Value of crude mineral production!
in the United States, by mineral group

(Million dollars)
. Nonmetals
Mineral
Year exce Metals Total
fuels fuells’t
22,061 6,482 3,642 82,185
25,012 7.413 4,362 36,787
40,937 l'8 639 5,501 55,077
47,559 9,516 5,191 62,266
52,545 10,647 6,086 69,178
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STATISTICAL SUMMARY

Table 3.—Minerals produced in the United States and principal producing

States in 1976
. Principal producing States, .
‘Mineral in order of quantity ) Other producing States
Mont. and Idaho.
~ Va.
Calif., Vt., Ariz., N.C.
Tex., Utah, Ala., Mo.
Nev.,Mo., Ark.,Ga _________ Idaho, I11., Mont., Tenn.
Ark., Ala,, Ga.
Utah . ______ Ariz. and S. Dak.
Ark. and Mich.
Mich. and Calif.

Carbon dmnde (natural) __  N. Mex,, Colo,, Calif,, Utah.

Cement _____________ Calif., Tex., Pa., Mich. Ala,, Ariz., Ark., Colo,, Fla,, Ga.,
Hawaii, Idaho, I11., Ind., Iowa, Kans.,
ﬁy., La., Maine, Md., Miss.,

0., Mont., Nebr., Nev., N. Mex.,
N.Y,, N.C,, Ohio, Okla., ,S.C.,
S. Dak., Tenn., Utah, Va., Wash.,
W. Va., Wis.,, Wyo.

Clays - - ______"____ Ga., Ohio, Tex., NC_________ All other States except Alaska, R.I.,, Vt.

Coal . ___________ Ky,W.Va,Pa, Il _________ Ala., Alaska, Ariz., Ark., Colo., Ga.,

; Ind., Iowa, Kans., Md., Mo., Mont.,
N. Mex., N. Dak., Ohio, Okla., Tenn.,

Tex., Utah, Va., Wash., Wyo.
Copper (mine) _ _ _______ Ariz., Utah, N. Mex, Mont ____ Calif., Colo Idnho Maine,

Diatomite ___________ Calif., Nev.,Wash __________ Kans. and Oreg.

Emery . _________ N.Y.

Feldspar _ ___________ N.C., Conn.,Ga.,Calif _______ Arm Colo Maine, Okla., S. Dak.,

Fluorspar ___________ 11, Ky., Tex.,,Nev__ ________ AI"IL Mont. Utah.

Garnet, abrasive _____ __ Idaho and N.Y.

Gold (mine) __________ S. Dak., Nev., Utah, Ariz ______ Alaska, Calif., Colo., Idaho, Mont.,
N. Mex., Oreg., Tenn., Wash.

Graphite - ___________ Tex.

Gypsum ____________ Mich.,, Calif., Tex.,Jowa ______ Ariz., Ark., Colo., Idaho, Ind., Kans.,
Ia. Mont Nev N. Mex.NY
Ohio, Okla., S. Dak., Utah, Va.,
Wash., Wyo.

Helium _____________ Kans., Okla.,,Tex __________ Ariz. and N Mex.

Todine_ _____________ Mich.

Ironore_ _ ___________ Minn., Mich., Calif., Wyo_ _ _ ___ Ariz., Colo., Ga., Mo., Mont.,
Nev, " S.Dak Tex. o
Utah, Wis.

Va. and Ga.
Mo., Idaho, Colo Utah_______ Alaska, Ariz., Calif., Ill., Maine,
%Iﬁ_mt.. Nev., N. Mex., N.Y., Okla., Va., Wash.,
is.

Lime . _________ Ohio, Pa., Mo, Mich ________ Ala., Ariz., Ark., Calif., Colo,, Conn.,
Fia., Hawau, Idnho,lll ., Ind,, Iowa,
m Ky., La., Md., Mass., Minn.,

Miss., Mont Nebr Nev NJ
N.Mex,N.Y,, NDak Okla,, Oreg.,

8. Dak., Tenn., T Utah, Va,, Wash
W.Va., Wis., wyo

Lithium minerals_______ N.C,, Nev., Calif.

Magnesite — __________

Magnesium chloride — - _ Tex.

Magnesium compounds . Mich, Calif , NJ.,Fla __ ______ Del., Miss., Tex., Utah.

Manganiferousore _ _____ Minn., N. Mex., S.C.

Mmfu.ml‘uu enr:gd regsiduum __  NJ.

) greel
Mercury _____
scrap - Ariz., Conn., Pa., 8.C
M um Calif. and Nev.

2z
-
oz

<
o
B

Nebr., N. Dak., Pa., S. Dak., Utah,
W. Va., Wyo.

Olivine _____________ N.C.and Wash.

Peat_______________ ich., Ind,, Pa, Tl _________ Calif,, Colo., Fla., Ga., Iowa, Maine,
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Table 3.—Minerals produced in the United States and principal producing
States in 1976 —Continued
) Princi] roducing States, i
Mineral ingarilgr of‘;mu:gtity Other producing States
Petroleum, crude _ _ _____ Tex., La., Calif.,Okla _ _______ Ala,, Alaska, Ariz., Ark., Colo., Fla.,
Ill Ind., Kans., Ky Mlch,Mlss.
Mo Mont. Nebr Nev,N Mex.,
N.Y, N.Dak., Olno,Pa S. Dak.,
Tenn Utah, Va., W. ., Va., Wyo.
Phosphaterock _ _______ Fla,, Idaho, N.C,,Tenn _______ V}J Cahf Mo Mont Utah,
'yo.
Platinum-groupmetals ___  Alaska.
Potassiumsalts _ _______ N. Mex., Utah, Calif.
Pumice . ____________ Oreg., Ariz., Calif., N.Mex_____ Colo., Hawaii, Idaho, Mont., Nev.,
- Okla., Utah.
Pyrites ore and concentrate_  Tenn., Colo., Ariz.
Rare-earthtra metal concen-  Calif. and Fla.
te
Salt _______________ La.,Tex.,N.Y,Ohio ________ Ala., Ariz., Calif., Colo., Kans., Mich.,
slvev‘.’, N. Mex,, N. Dak., Okla., Utah,
. Va.
Sand and gravel Calif., Alaska, Tex., Mich All other States.
Silver (mine) Idaho, Ariz., Colo., Mont _ Alaska, Calif,, 111, Maine, Mich.,
Mo., Nev., NMex NY, SDak
Tenn Utah Va,, Wash.
- Sodium carbonate (natural).  Wyo. and Calif.
Sodium sulfate (natural)___  Calif,, Tex., Utah.
Staurolite ___________ . . .
Stone ______________ Pa, M, Tex.,Mo __________ All other States except Del. and N. Dak.
%ﬂ soapswh) pyrophyllite E“ﬁndtl'afw T Ark, Calif,, Ga., Nev., N.C,,
c, ne, Pl i t., Mont., exX ev.,
Oreg V&, Wash.
_______________ Colo. and N. Mex.
'l‘leamum concentrate _ _ _ _ Fla,NJ.,
Tungsten concentrate __ Gt ol N Ariz., Idaho, Mont., Oreg., Utah, Wash.
n concen —— e ,Colo.,Nev_ __________ 0, Mon!
Uranium ____________ N. Mex., Wyo., Utah, Colo _ __ __ Tex. and Wash.
Vanadium ___________ Ark., Colo., Idaho, Utah ______ Mex.
Vermiculite __________ Mont. and
Wollastonite _ _ _ _______ LY.
Zinc (mine) ___ ____ ____ Mo., Tenn,,N.Y.,Colo _______ Alaska, Ariz., Calif., Idaho, Ill Ky,

Maine, Mont_ Nev N.J., N
Pa., Utah, Va., Wash Wis.

Mex., Okla.,




STATISTICAL SUMMARY

Table 4.—Value of mineral production in the United States and
principal minerals produced in 1976

Value Percent - . .
State (thousands) Rank o{o 25 Principal minerals, in order of value
$1,029,536 20 149  Coal, petroleum, cement, stone.
625,188 23 90  Petroleum, sand and gravel, natural gas,
stone.
1,726,621 10 250  Copper, molybdenum, sand and gravel, cement.
535,448 25 T  Petroleum, bromine, natural gas, cement.
3,483,373 4 5.04 Petrolel;m, natural gas, cement, sand and
gravel.
1,110,166 18 160  Petroleum, molybdenum, coal, natural gas.
34,318 47 .05  Stone, sand and gravel, feldspar, lime.
11,837 50 (3  Sand and gravel, magnesium compounds, clays,
gem stones.
1,652,232 11 239  Phosphate rock, petroleum, cement, stone.
428,479 28 .62  Clays, stone, cement, sand and gravel.
42,252 44 .06  Stone, cement, sand and gravel, pumice.
210,246 33 .30  Silver, phosphate rock, zinc, lead.
1,581,165 12 229  Coal, petroleum, stone, sand and gravel.
607,32 24 .88  Coal, cement, stone, petroleum.
216,027 32 31  Cement, stone, sand and gravel, coal.
1,213,853 16 175  Petroleum, natural gas, natural gas liquids,
stone.
Kentucky _____ 3,114,589 5 450  Coal, petroleum, stone, natural gas.
Louisiana _____ 8,652,107 2 1251  Petroleum, natural gas, natural gas liquids,
sulfur.
Maine ________ 40,364 45 .06  Sand and gravel, cement, zinc, stone.
Maryland _____ 184,918 36 27 Coal, stone, cement, sand and gravel.
Massachusetts __ _ 69,850 43 .10  Stone, sand and gravel, lime, clays.
Michigan ______ 1,543,516 13 2.23  -Iron ore, petroleum, cement, natural gas.
i 1,218,030 15 176  Iron ore, sand and gravel, stone, lime.
449,862 26 .65  Petrol tural gas, t, sand
gravel.
785,160 21 113  Lead, cement, stone, iron ore.
636, 22 92  Petroleum, coal, copper, cement.
123,365 39 .18  Petroleum, cement, sand and gravel, stone.
233, 31 34 Copger, 1d, sand and gravel, barite.
New Hampshire _ 17,579 48 .03  Sand and gravel, stone, clays, gem stones.
NewJersey ____ 119,886 40 . .17 Sandand t;z:::el, stone, zinc, titanium
concen 3
New Mexico ____ 2,510,127 8 3.63 Pelt;rol.edt;m, natural gas, copper, natural gas
quids.
427,964 29 .62  Cement, stone, salt, sand and gravel.
203,339 34 .29  Stone, phosphate rock, sand and gravel, lithium
mine; N
244,105 30 .35  Petroleum, coal, natural gas, natural
gas liquids.
1,435,896 14 2.08  Coal, leum, lime, stone.
2,789,974 7 4.03 Pe:::l eum, natural gas, natural gas liquids,
112,566 41 .16  Stone, sand and gravel, cement, nickel.
3,041,186 6 440  Coal, cement, stone, lime.
,400 49 .01  Sand and gravel, stone, gem stones.
125,455 38 .18  Cement, stone, clays, sand and gravel.
101,530 42 .15 Gold, cement, stone, sand and gravel.
439,714 27 .64  Coal, stone, zinc, cement.
18,143,204 1 26.23 Petroleu?, natural gas, natural gas liquids,
cemen
tah ________ 1,043,981 19 151  Petroleum, copper, coal, uranium.
Vermont ______ 35, 46 .05  Stone, asbestos, sand and gravel, talc.
Virginia ______ 1,160,645 17 1.68  Coal, stone, cement, lime.
Washington ____ 187,222 35 27  Cement, coal, sand and gravel, stone.
West Virginia ___ 3,498,001 3 5.06  Coal, !l:latm;asl gas, petroleum, natural
gas liquids.
Wisconsin _____ 132,453 37 .19  Sand and gravel, stone, iron ore, cement.
Wyoming ______ 1,851,599 9 2.68  Petrol di pounds, coal, nat
gas.
Total ____ 69,178,000 - 100.00
1incomplete total.

2] ess than 1/2 unit.
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Table 5.—Value of mineral production per capita and per square mile in 1976, by State

1976 Value of mineral production
State (square tion Total Per square mile Per capita
miles) (thou- (thou-
- sands) sands) Dollars Rank  Dollars Rank
51,609 3,665 $1,029,536 19,949 14 281 17
586,412 382 625,1. ,066 49 1,637 5
113,909 2,270 1,726,621 15,158 19 761 11
53,104 2,109 535, 10,083 26 254 19
158,693 21,520 3,483,373 21,950 12 162 26
104,247 2,583 1,110,166 10,649 24 430 13
. 5,009 3,117 34,318 6,851 31 11 . 48
2,057 582 11, 893 50 3 50
! 8,421 1,652,232 28,214 9 196 22
58,876 4,970 428,479 7,278 30 86 32
6,450 887 42,252 6,530 32 48 38
,567 831 210,246 2,516 41 253 20
56,400 11,229 1,581,165 28,035 10 141 28
,291 ,302 ,321 16,735 17 115 30
,290 2,870 216,027 ,838 33 75 34
82,264 2,310 1,213,853 14,755 20 525 12
40,395 ,428 3,114,589 77,103 3 909 8
48,523 ,841 8,652,107 178,309 1 2,253 2
33,215 1,070 40, 1,215 47 38 41
10,577 4,144 184,91 17,483 16 45 39
,257 5,809 69,850 8,459 29 12 47
58,216 9,104 1,543,516 26,514 11 170 24
84,068 3,965 1,218,030 14, 21 307 16
47,716 ,354 9,862 9,428 27 191 23
X 4,778 785,160 11,267 23 164 25
147,138 753 636,289 4,324 35 845 10
7,227 1,653 123,365 1,597 45 79 33
110,540 610 ,683 2,114 43 383 14
9,304 822 17,579 1,889 44 21 45
7,836 7,336 119,886 15,299 18 16 46
121,666 1,168 2,510,127 20,631 13 2,149 3
49,676 18,084 27, 8,632 28 24 44
2,686 ,469 203,339 3,867 37 37 42
70,665 244,105 3,454 39 380 15
41,222 10,690 1,435,896 34,833 7 134 29
69,919 ,766 ,789,974 39,903 6 1,008 7
96,981 2,329 12,566 1,161 48 48 37
45,333 11,862 3,041,186 67,085 5 256 18
1,214 927 6,4 ,272 34 7 49
31,055 2,848 125,455 4,040 36 4 40
77,047 686 101,530 1,318 46 148 27
,244 4,214 439,714 10,409 25 104 31
267,338 12,487 18,143,204 ,866 4 1,453 6
84,916 1,228 ,043,981 12,294 22 850 9
9,609 476 35, 3,653 38 T4 35
40,817 5,032 1,160,645 28,435 8 231 21
,192 38,612 187,222 2,746 40 52 36
24,181 1,821 3,498,001 144,659 2 1,921 4
,154 X 132,4 2,359 42 29 43
97,914 1,861,599 18,910 15 4,748 1
3,615,055 218,956 69,178,000 19,136 XX 323 XX
XX Not applicable.
ncomplete total.

2Excludes Washington, D.C., with an area of 67 square miles and a population of 702,000 (which had no mineral

production).
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Table 7.—Mineral production! in the islands administered by the United States
(Thousand short tons and thousand dollars)

1973 1974 1975 1976
Area and mineral Quan- ] - - Quan-
e Value W vawe W vawe ET Value
American Samoa:
Pumice ________________ 37 214 27 © 183 15 15 47 30
Stone __ _______________ 63 152 50 o122 34 147 30 156
Total _ _ _ XX 366 XX 305 XX 162 XX 186
Guam: Stone 1,246 3,139 798 1,444 781 1,837 457 1,438
Virgin Islands: Stone - _ _ _______ 664 2,860 638 3,869 253 1,813 219 050
XX Not applicable.
1Production as ed by mine shi ts, sales, or marketable production (includi ption by prod )
Table 8.—Mineral production! in the Commonwealth of Puerto Rico
(Thousand short tons and thousand dollars)
1973 1974 1975 1976
Mineral Quan- Quan- : Quan- -
WA value QU vawe W vawe U Value
2,062 41,203 1,881 70,277 1;582 60,968 1,558 68,150
464 473 291 332 341 440 v w
42 2,215 39 2,923 28 2,231 28 2,513
29 580 29 624 27 639 21 639
7,480 21,243 NA NA NA NA NA NA
15,647 41,857 14,362 41,640 13,595 47,515 13,404 47,124
XX 107,571 XX 2115796 XX 2111,793 XX  2116,426
NA Not availabl W Withheld to avoid disclosing individual company conf dentlnl data XX Not applmdlle
1Producti d by mine shi ts, sales, or marketable prod ption by pr

’l‘ota.l does not include value of items withheld or not available.
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Table 9.—U.S. exports of principal minerals and products

1975 1976
Mineral . Value : Value
Quantity  (hoysands)  UENHY  (¢pougands)
" METALS
Alumin
Ingots s]abs crude__ _______ short tons_ _ 185,850 $134,064 152,366 $118,644
___________ o_ ___ 66,937 29,169 108,958 63,245
Plates sheets, bars, etc —do____ 171,008 228,684 203,843 261,759
Caatmgs and forgmgs _do____ ,008 18,813 5,611 21,232
Aluminum sulfate _ _ _ _ __ _do____ 47,688 2,897 50,758 ,569
Other aluminum com t‘imm-nds - do____ 835,920 131,726 911,460 166,084
Antmony, metuls an alloys, crude________ do____ 339 348 341 853
o thousand long tons_ _ 19 1,651 15 1,297
Beryllium pounds._ - 37,336 1,152 114 143 li756
i do_ 1128,893 1636 168,488 514
39 589 504 713
4,640 705 3,411 735
28,359 2,314 33,533 2,578
1,053 6,270 32,302 7,612
139 6,896 124 ,609
______ 45 2,111 85 5,475
do____ 13 9,075 14 8,785
Cobalt__ - ________________ thousand pounds__ 4,237 14,881 3,892 12,427
Columblum metals, alloys, other forms__ - _ _ _ _ do____ 53 87 67 78
pper:
&e, concentrate, composition metal, and un-
reﬁned (copper content)_ _ _ _ short tons_ _ 16,451 14,454 22,689 19,769
_______________ 45,002 40,793 37,473 37,079
Reﬁned copper and semimanufactures 258,165 465,553 176,877 313,377
Other copper manufactures_ _ _ _ _ _ - 9,618 14,158 ,923 ,435
Copper sulfate or blue vitriol _ 1,248 2,067 2,071 2,935
Fl Co i -base alloys 130,254 179, 838 110,665 177,270
oys:
mes'li con _ __ _ _____‘ _____ _____ 39,712 15,732 12,416 7,449
Ferrophosphorus _ _ _ __ __ __________ 437 57 1,636 153
Ore and basebullion _ _ _ ________ 393,970 63,654 337,517 41,624
Bullion, refined - __ _ _____________"_ 3,101,812 429,278 3,193,248 ,424
Ironore________________ thousand long tons_ - 2,537 ,071 2,913 82,192
Iron and steel
____________________ short tons_ 59,596 4,636 57,480 5,408
Imn and steel products (major):
Semimanufactures_ _ _ ____________ do___ _ 1,690,956 633,502 1,856,573 592,126
Manufactures and steel mill products _ _ _ do_ _ - _ ,284, 2,336,341 1,814,776 1,870,281
Iron and steel scrap: Ferrous scrap, including rerolling
materi
thousand short tons_ _ 9,642 780,984 8,168 636,758
Lea?‘l.hg ______________________ short tons_ _ 139, 516 ,506 38,718 1,2
Pigs bars, anodes, sheets,etc_ _ _ __ _ _ short tons_ _ 21,256 12,041 5,877 5,320
Serap - __ ___ __________________ do____ 49,951 0, 46,883 11,539
Magnesium, metal and alloys, scrap, semi-
manufactured forms,nec._ ___________ do____ 32,591 48,191 13,444 26,902
ese:
Ore and concentrate _ _ _ ____________ do____ 204,523 13,886 127,971 7,510
Ferromanganese _ _ _ ______________ do____ 32,487 710,743 6,789 3,462
________________________ do____ 3,2 3,318 4,654 3,434
Mercury.
Exports___ ______________ T6-pound flasks_ 339 152 501 306
ports _ _ _ _ _ _ _ _ _ _ ___________ do____ 155 68 12 6
Molybdenum:
and concentrates (molybdenum
content) _ _____________ thousand pounds_ _ 62,611 159,592 62,474 183,536
Metals and alloys, crude andscrap _ ___ _ _ o_ _ __ 317 858 223 390
________________________ do____ 270 2,863 343 3,672
Semxmanufactured forms,nec ________ do____ 312 1,790 184 1,584
Powder __ ___ __________________ do____ 60 25 136
Ni I'k‘erromolybdenum ________________ do____ 2,241 4,798 3,596 9,447
ickel.
Alloys and scrag‘(mcluding Monel metal),
eets,etc _ __ ______ short tons_ _ 23,118 102,400 38,143 141,724
Catalysts__ ____________________ do____ 3,536 13,713 4,442 16,282
Nickel-chrome electric resistance wire _ _ _ _ do_ _ __ 679 ,769 769 5,253
Semifabricated forms,n.ec___________ do____ 2,788 20,420 4,207 30,736
Platinum:
Ore, concentrate, metal and alloys in ingots,
sheets anodes, other forms, including
___________________ troy ounces_ _ 376,450 56,412 325,805 37,868
Pl.lladlum, rhodium, iridium, osmiridium,
ruthenium, and osmium (metal and alloys
includingscrap) __ ______________ do____ 283,435 31,102 186,602 14,885

See footnotes at end of table.
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Table 9.—U.S. exports of principal minerals and products —Continued

1975 1976

Mineral . Value Value
E Quantity (thousands) Q h 1

. METALS —Continued
Platinum —Continued

Platinum-group manufactures, except

jewelry _ NA $3,246 NA $2,977
earths:
Cerium ore, metal alloys
. lighterflints _________________ pounds_ _ 100,279 300 119,792 385
con:
Ferrosilicon _ _ __ . ____ short tons_ _ 39,712 15,732 12,416 1,449
- Silicon carbide, crudeand ingrains __ ___ _ do____ 12,970 6,839 10,106 6,174
ver:
Ore, ates, waste, pi
X thousand troy ounces_ _ 10,005 43,481 7,000 28,849
Bullion, refined _ _ ___ _____________ do____ 22,621 104,086 7,596 32,586
Tantalum:
Ore, metal, other forms _ _____ thousand pounds_ _ 531 5,645 213 6,711
Powder _______________________ do____ 161 5, /974 110 7,982
Ingots plgs, bars, etc.:
________________ metric tona_ _ 1444 10,457 540 2,998
Ree ___________________ do____ 2,152 15,531 1,798 13,967
Tin scrap and other tin-Bearing material .
except tinplatescrap _ __ __________ do____ 5,062 4,343 6,927 7,391
Titanium: )
Ore and concentrate _ _ _ _ _ _ __ . _____ short tons 3,147 505 4,802 477
Sponge (mcludmg iodide titanium
SCrap) oo do____ 4,326 7,630 6,144 - 8,547
Inter mill hapes and mill products, n.e.c.
—_do____ 1,900 24,726 1,065 15,039
Dioxide and pigments ______________ do____ 15 807 12,110 20,580 - 16,229
ore and ates:
Exports_ _ ______________ thousand pounds_ _ 1,316 8,082 1,729 11,189
Reexports _ __ ___ ___ ____________ do____ 316 930 887 1,903
Uranium: )
Ores and trates (UsOs ——— pounds__ 122,663 1,840 1,495,130 24,432
Metal . _____ - do____ 14,840 - 203 7,108 146
Compounds _ _ do____ 3,837,266 52,040 369 036 7,232
Isotopes (stable) and their compounds _ _ ________ NA 2,679 ‘NA 2,103
Radioactive materials __ __ ____ thousand curies_ _ 37,850,386 20,088 31,474,488 25,905
Special nuclear materials __ _ ______________ NA 236,849 NA 426,423
Vanadium:
Ore and concentrate, pentoxide,
etc. (vanadium content) _ _ __ _______ pounds_ _ 430,592 1,628 197,036 T42
zi Ferrovanadium _ _ __ __ ____________ do____ 2,035,851 - 7,952 2,421,776 9,180
inc:
Slabs, pigs, orblocks _ __ _________ short tons_ _ 6,897 5,870 3,513 2,306
Sheets, plates, strips, other formsn.e.c ____ do____ 1,629 2,086 2,271 2,817
Waste, scrap, and dust (zinc
content) -~ ——————————_ - 5,051 2,448 8,945 3,635
Semifabricated forms, n.e.c - d 14,196 9,379 9,320 6,076
Zirconium:
Ore and concentrate _ _ _ _ __ 317,531,345 4,787 18,855,595 2,784
Metals, alloys, other forms 2,649,694 25,828 2,304,202 43,809
NONMETALS
Abrasives:
Dust and powder of sreclous or semlpreclous stones,
including diamond dust and powd:
thousand carats_ 12,802 32,088 14,155 35,450
3 12 T7 182
950 5,948 639 3,677
4,933 730 4,911
NA 59,868 NA 68,979
Exports: :
Unmanufactured 34,921 10,059 46,317 12,640
Ree Products do_ NA 60,556 NA 60,276
1,526 608 606 151
NA 220 NA 296
Barite:
Natural barium sulfate _ 57,386 1,868 41,063 2,871
Lithopone 1,833 1,060 9 937
Boron:
Boric acid 33,697 11,5632 36,492 12,363
Sodium borates, refined 212,266 42,486 211,362 49,156
Cement d 494,182 28,409 466,055 26,601
lin i 878,619 47,905 839,230 57,649
Fire clay do. 219,431 7,191 296,016 12,895

See footnotes at end of table.
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Table 9.—U.S. exports of principal minerals and products —Continued

1975 1976
Mineral . Value . Value
Quantity  nousands) WY ¢housands)
NONMETALS —Continued

Clays —Continued .
1,216,088 $65,202 1,351,953 $81,409
19, 507 12,289 352
1, 194 4,923 764
265 236,988 313 306,098
NA 413 NA 581
NA 25,480 NA 30,896
10,586 1,890 79,098 6,753
75 4,505 284 6,739
NA 5,976 NA 855
1,226 1,693 534 674
150,369 9,355 63,329 ,942
, 2,746 55,852 981
165,309 14,146 142,745 . 13,466
—~do____ . 18,195 4,538 20,242 5,422
Mica sheet, waste and scrap, and ground_ ——— pounds__ 10,977,353 3,154 14,449,150 3,477
Mica, manufactured _________________ do____ 1,132,301 3,950 2,481,151 3,776
Mineral-earth pigments, iron oxide, natural ‘ ’
and manufactured ______________ short tons_ _ 13,231 7,710 11,867 11,387
Nltrogen compounds (major) _ _ _ thousand short tons_ _ T4736 860,110 4 714 1 449,147
rock ____________________ do____ 12,606 461,553 11,019 327,410
Ph%sphm]:] fertilizers: do o . m 0,685

uperphosphates . _____________ T 1,166 192,898 1 11
Ammonium phos; hates _____________ do____ 2,422 532,274 2,406 269,855
Elemental phosphorus____ _______ short tons_ _ 85,845 36,659 29,038 30,387
Mixed chemical fertlhzers _ _ thousand short tons__ 324 40,695 30,284
Plgments and compounds (lead and zinc):

ondest grade 1,695 901 2,620 1,661

gltﬂlfgrade __________ 580 490 345 438
Zinc oxides: grad 2,389 1,867 4,261 2,587

igment e 5 »

(l;g:r _________________ 115 496 577 524
Zinccompounds_ ________________. 917 1,060 79 937
Fertilizer_ __ ___________________ 1,419,317 192,701 1,669,691 91,887
Chemical _ _______________._____ 104,497 18,949 60,025 19,422

Pumice and pumicite tho 2,504 1,027 271
&am, natural, quartzite, cryolite, chiolite short tons_ _ 1,767 1,106 - -
Crude and refined _______ thousand short tons_ _ 1,332 9,070 1,007 10,326
Shipments to noncontiguous territories _ __ do_ ___ 20 2,304 18 2,230
Sand and gravel:
Sand:
Construction 510,859 1,111 558,733 1,337
Industrial . _____ 2,171,109 13,071 2,553,475 17,080
537,290 864 579,359 1,099
1 6,144 57 3,636
529 45,822 645 49,781
tone:
Dolomite, block o_ 49 1,464 63 1,486
Limestone, crushed, “ﬁround, broken _____ do____ 3,386 9,993 3,191 10,537
Marble and other building and monumental do_ ___ NA 2,449 NA 2,596
Stone, crushed, gro\md, broken
thousand short tons_ _ 896 5,843 866 7,073
s Manufacturesofstone______________ do____ NA 2,376 NA 2,273
_______________ thousand long tons_ _ 1,288 69,553 1,183 60,226
Crushed, ground flowersof _ _____ _____ do____ 7 2,248 15 3,358
Talc, crudeandground __ ___ _______ short tons_ _ 157,681 6,338 212,344 9,034
MINERAL
87,947 15,474 110,760 21,231
640 25,801 615 24,008
65,669 3,232,803 59,406 2,886,467
90 9,566 87 10,998
1,273 74,732 1,315 66,726
105,879,552 114,275 95,866,953 140,854
19 187 2,227 21,129
185 3,103 266 5,592
326 3,459 348 3,404
1,168 271 2,608 37,045
28 437 33 504
92 1,156 97 1,333

See footnotes at end of table.
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Table 9.—U.S. exports of principal minerals and products —Continued
1975 1976

Mineral . Value . Value
Quantity (thousands)  AMHY  (thoysands)
MINERAL FUELS —Continued
Petroleum —Continued
Residualoil _ - __________ 4,892 $43,179 3,438 $32,301
Lubricatingoil __________________ 8,827 3 6,749 ,
phalt___ ____ __ __ ____________ 245 6 262 8,051
Liquefied petroleum gases 9,432 100,041 .8,967 98,981
581 27, 605 30,
___________ 36,949 815,239 88,315 352,523
Petrochemical feedstocks 7,436 95,681 6,885 91,491
llaneous _ _ __ ___ 1,088 43,976 1,016 46,
Total _ _ XX 14,345,654 XX 12,514,499

TRevised. NA Not available.
1Adjusted by the Bureau of Mines.
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Table 10.—U.S. imports for consumption of principal minerals and products

1975 1976
Mineral Value . Value
Q y th ds) Quantity (thousands)
METALS
Aluminum:
Metal ____ _________________ 434,119 $316,873 575,350 $439,570
S, 54,806 217,586 85,714 46,166
Plates, sheets, bars, etc __ 61,354 65,079 87,560 96,312
oxil 3,507,415 370,039 3,624,367 404,478
Anitimony'
. Ore (antimony content) 8,320 14,535 10,023 16,911
" Needleor liquated _ _ ______________ 74 255 41 129
Metal ______ " ________________. 2,112 5,677 2,083 4,986
Oxide . __ ____________._________ 9,908 ,588 11,611 17,029
Arsenic:
White (As2Oscontent) __ ____________ 12,013 4,426 4,262 1,528
Metallic ___________ 483 2,716 288 1,735
Bauxite, crude ____________ thousand long tons_ _ 11,529 NA 12,548 NA
Beryllmm ore __________________ short tons__ 11,479 1468 1,058 380
Bismuth _______________________ pounds__ 1,331,173 9,442 2,328,051 14,154
um:
_____________________ short tons_ _ 2,618 13,902 3411 14,511
Flue dust (cadmium content) . _________ do____ 346 1,489 246 536
cium:
Metal _______________________ unds_ _ 70,128 78 461,965 475
Chloride _ _ _________________ short tons_ _ 12,021 598 16,046 480
rome:
Oreand ates (Cra20s
thousand short tons__ 559 60,651 533 70,075
Ferrochrome _ __________________ do____ 198 190,630 150 124,819
Metal ________________________ do____ 2 ,630 2 9,142
Cobalt:
Metal _________________ thousand pounds_ _ 6,092 25,611 15,129 66,299
Oxide (grossweight) _ ______________ do____ 233 779 138 573
Salts and compounds (gross weight) _ _ __ _ _ do____ 41 4 235 365
glumbmm ore ____ 5= === do____ 1,542 2,012 3,968 5,737
per content):
%ﬁe amf ooncentrates ___________ short tons_ _ 29,301 35,649 35,197 49,861
us, b 5,675 20,560 14,097 ,878
78,969 90,846 19,388 ,144
142,945 166,159 381,343 453,279
14,399 14,459 19,735 19,231
761,946 35,556 99,905 47,430
,830 3,555 4,920 2,326
313,038 50,055 166,312 20,007
2,348,936 406,583 2,489,679 311,011
113,800 629 ,139 1,802
Ironore________________ thousand long tons_ _ 46,743 860,496 44,390 980,348
Iron and steel
____________________ short tons_ _ 478,106 69,316 444,282 51,142
Iron and steel products (major):
Ironproducts__ _______________ do____ 41,535 32,299 44,877 32,002
Steel products _ _______________ do____ 12,440,326 4,475,191 13,051,471 4,479,191
Serap __ __ ____________________ do____ 293,082 24,464 495,584 34,524
Tinplate _ _____________________ do____ 12,277 786 11,581 596
Ore, flue dust, matte (lead content) _ _ _ __ _ do____ 45,024 12,329 88,988 29,492
Base bullion (lead content) __ _________ do____ 462 183 2,334 955
Pigsand bars (lead content)_ _ __ _______ do____ 99,054 46,703 141,980 60,245
Reclaimed scrap, etc. (lead content) _ _ _ _ _ _ do____ 1,741 617 2,644 )
Sheet, pipe,shot _________________ do____ 147 99 294 495
esium:
Metallicandscrap — . _ __ ___________ do____ 6,787 9,299 13,066 19,020
Alloys (magnesium content) __________ do____ 1,111 2,215 1,820 3,604
Sheets, tubing, ribbons, wire, other
forms (magnesium content) _________ do____ 5 33 21 38
ganese:
Ore(35% or more contained manganese)_ _ _ do_ __ _ 765,530 77,103 649,245 73,627
Ferromanganese (manganese content) _ __ _ do___ _ 306,650 128,381 417,433 164,698
etal _ _ __ _ __ _________________ do____ 4,378 4,041 7,082 5,
Mercury:
Compounds ___________________ unds_ _ 6,112 T42 35,536 90
etal __________________ 76-pound flasks_ _ 43,865 7,599 44,415 4,325
Minor metals: Selenium andsalts ______ _ _ unds_ _ 889,320 10,265 811 257 12,118
Molybdenum:
(content) _ __________________ do____ 2,556,680 5,916 2,092,623 4,850
asteandscrap _________________ do____ 44,672 101 297, 1,183
________________________ do____ 38,926 434 63,500 705,274
Ni Eoinpounds ____________________ do____ 682,039 745 679,289 690
ickel:
Pigs, mg:;tss, shot, cathodes _ _______ short tons_ _ 107,084 406,894 111,255 456,398
Plates, bars,etc __________________ do____ *1,752 11,118 1223 20,348
Slarry - _____ do____ 23,991 63,522 33,280 98,178
Serep _ _ __ _ ___________________ do____ 2,353 ,864 2,359 4,827
Powderandflakes _ __ _____________ do____ 9,772 39,413 10,181 45,267
Ferronickel ___ _________________ do____ 65,046 67,818 55,721 72,161
ide _ o ____ do____ ,063 15 172 5,932 21,948

See footnotes at end of table.
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Table 10.—U.S. imports for consumption of principal minerals and products —Continued

1975 1976
Mineral . Value : Value
Q (th ds) Quantity (thousands)
METALS —Continued
Platinum-group metals:
Unwrought:
Grains and nuggets (platinum) _ _ troy ounces__ 19,253 $2,941 . 596 $88
Sponge (platinum)_ _ _ ___________ d 567,466 91,567 904,048 139,378
Sweepings, waste, scrap 116,523 14,278 146,773 20,080
ridium __ ___ ______________ 14,419. 6,892 18,179 5,045
Palladium ______________ 409,862 33,863 994,360 48,535
Rhodium __ _____________ 80,197 34,400 ' 62,260 18,342
Ruthenium _ _____________ —-d 16,535 926 75,673 3,580
Other platinum-group metals de 234,757 317,055 224,560 32,195
Semimanufactured:
Platlm_l.m ___________________ 96,630 15,337 95,663 15,623
Palladium ______________ 144,240 15,163 128,951 6,325
Rhodium ______________ d 1,832 675 1,864 382
Other platinum-group metals _ _ _ do. 118,570 19,726 14,142 1,963
dium: Radioacti bstitut NA 8,297 NA 12,200
Rare-earth metals, ferrocerium, other -
ceriumalloys __ _________________ pounds_ _ 33,852 187 40,259 167
Silicon (silicon content):
etal __ short tons__ 3,852 6,591 21,359 . 26,170
Ferrosilicon _ __ _________________ do____ 47,365 41,950 64,124 39,808
Silver (general imports):
Ore and base bullion _ _ ___ thousand troy ounces_ _ 21,197 87,755 16,717 70,206
Bullion . ______________________ do____ 61,629 274,254 67,187 289,032
Sweepings, waste,dore ____ _________ do____ 7,596 32,527 4,454 18,823
%i:talum ore ___________ . __ thousand pounds_ _ 1,753 7,794 2,557 . 15,124
Ore (tincontent) _ ___ _________ metric tons_ _ 76,415 44,114 5,738 38,529
Blocks, pigs, grains,etc ___._________ do____ 44,366 312,346 45,055 825,453
Dross, s! , scrap, residue,
and tin alloys,nspf _____________ do____ 2,468 2,452 2,666 - - 3,550
t;rrlunde , powder, flitters,etc __ ______________ NA 1,257 NA 8,148
___________________ short tons__ 334,692 15,903 431,717 18,715
ile_ __ _ _ ___ o ____ do____ 224,499 46,362 281,712 54,849
tal __ __ pounds_ _ 10,549,619 18,332 7,922,050 12,690
___________________ do____ 1,071,048 1,125 1,798,936 1,438
____________ do____ 53,964,945 19,654 140,795,246 53,806
Ore and eonoentraee ________ thousand pounds_ _ 6,570 31,665 5, 301 28,320
Waste and scrap do____ 71 317 .
Otheralloys __ ________ do____ 1,898 11,104 2, 478 14, 255
Ferrotungsten_ _ _ _ _ _ _ _ _ _ _________ do____ 418 2,542 844 5, 451
Uranium and other uranium-bearing and . . :
nuclear materials: .
OxideUsOs _ ___ ________________ 2,451,538 24,481 11,074,298 +.208,926
Compounds,nec_ _____________ 19,226,578 161,507 33,876,908 - 441,603
Isotopes (stable) a.nd thelr compounds NA 957 A 1,067
Radio P d curies_ _ 35,346,036 8,297 60,302,966 12,200
Vanadium (content):
Ferrovanadium _ _ _ _ __ _ ____ thousand pounds_ _ 273 1,435 518 -« 2,448
Vanadium-bearing materials ( dium pentoxid .
content) _ _ ___ ___ _____________ do____ 8,185 7,075 10,702 1,721
C: .
Ore (zinccontent)_ __ ___________ short tons_ _ 428,544 - 108,822 . 155,803 50,5563
Blocks, pigs,slabs_ __ ___ ___________ do____ 374,922 213,636 695,131 482,265
Sheets,etc _ _ __ _________________ do____ 36 507 209 329
Old, dross, skimmings __ _ ___________ do____ 3,158 1,238 12,445 4,884
Dust, er, flakes _ _ __ ___________ do____ 5,739 5,144 6,009 5,134
Manufactures ________________________ NA 79 NA 96
Zirconium:
Ore, including zirconiumsand _ __ _ _ _ short tons_ _ 40,205 8,874 64,643 13,733
Unwrought, scrap, asd com| u.nds ______ do____ 2,013 5,991 914 1,153
Abrasives:
Diamonds (industrial) _ _ _ __ __ _ thousand carata_ _ 14,291 53 383 17,047 61,102
er abrasives _ _ . _ __ _________________ NA 68,480 - NA 96,130
Asbestos _ . ______ _____________ short tons_ _ 538,563 111,011 657,851 142,145
672,528 9,264 917,812 17,829
: 44 218 56
10,937 4,443 16,913 5,095
137,572 645 30,232 240
845,237 59 112,870 14
55,282,329 71,560 60,493,065 1,953
3,702 70,620 8,107 6’1 1085
33,851 1,644 34,3569 1,207
4,143 303 4,309 - 607
22,120 9,058 11,325 4,329

See footnotes at end of table.
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Table 10.—U.S. imports for consumption of principal minerals and products —Continued

) 1975 1976
Mineral Quantity LLValue) N Quantit; mValue) )
NONMETALS —Continued
Feldspar:
Crude_____________________ short tons_ _ 1209 $17 93 $17,614
Groundandcrushed _______________ do____ 81 . ——
_______________________ do____ 1,050,448 61,059 895,254 56,580
Gen stones: -
i 4,577 722,119 6,716 1,011,839
806 40,348 1,165 3
NA 87,963 NA 112,241
(G}raphite _____________________ short tons_ _ ‘65,663 5,698 79,098 6,753
ypsum: .
Crude, g d, calcined _ _ _ _ th d short tons__ 5,450 16,193 6,253 18,285
Manufactures ___ _____________________ NA 3,617 NA 3,468
Todine,crude_ _ _ __ __________ thousand pounds_ _ 5,309 11,721 6,482 13 824
Kyenite _____________________ short tons_ _ 65 3 ~ 110 12
Hydrated______________________ do____ 44,637 1,392 48,461 1,814
Other_ __.__________ __ ________ do____ 214,311 4,867 316,442 8,816
Lithium:
Ore __ _ _______ o ___ do____ 4,548 538 68 1
Compounds ____________________ do____ 11 107 48 621
Mamum eompound&
magnesite _ _ __________._____ do____ 10 1 18 2
Lump, ground caushc-calcmed
____________________ do____ 5,716 502 8,194 808
Befractory magnesia, dead-burned, fused
magnesite, dead-burned dolomite _ _ _ _ __ do____ 156,332 24,668 88,035 14,518
Compounds ____________________ do____ 36 572 1 796 27,039 2,
Uncut sheet and punch ______ thousand pounds_ _ 904 696 1,654 941
Serap________________________ do____ 10,672 356 4,210 202
Manufactures . _________________ do____ ,075 2,935 3,328 3,193
Mineral-earth pigments, iron oxide pigments:
Ocher, crude and refined _________ short tons_ _ 20 3 50 11
Siennas, crudeand refined ___________ do____ 521 107 624 122
Umber, an ed____________ do____ 4,251 350 6,908 561
Vandykebrown_ _________________ o 319 57 739 147
Natural,other________.___________ do____ 1,001 223 1,231 1
thetic ____ _______ . _________ do____ 21,867 8,444 40,547 15,523
Nepheline syenite: :
________________________ do____ 6,275 98 2,112
N Ground, crushed, ?tc o Tadaie do____ 424,838 6,869 499,135 8,785
itrogen pounds (major), includi
urea _____*__________ thousand short tons_ 3,113 415,534 3,467 296,814
Phosphate,crude _ _ _________________ 37 ,604 ‘51 2,
Phosphatic fertilizers ________________ 147 26,970 47 6,631
Pigments and salts:
Lead pigmentsand wmpounds_ 15,337 7,470 17,836 9,462
Zinc pigments and compounds _ 18,447 - 10,746 27,969 15,557
Pom_;h 6,292,329 285,272 7,595,246 360,756
Crude or unmanufactured ___________ 3,260 77 3,344 148
Wholly or partly manufactured 142,120 380 78,057 350
a&?w“m'ﬁf)""""'""ﬁif 1487,1;’!A2 95‘1; 1148,?0'} i
pebble)_________ poun X ,
b thousand short tons__ 3,215 15,272 4,352 23,476
Sand and gravel:
_____________________ do____ 45 475 61 484
Other sand and gravel ______________ do____ 329 301 292 425
____________________ do____ 285 12,624 316 16,111
Stone and wlutmg _______________________ NA 46,137 NA 46,211
Strontium:
ineral ___________________ short tons_ _ 21,613 826 85,711 1,486
Compounds ____________________ do____ , 1,261 5,370 2,334
Sulfur and compounds, sulfur ore and other forms, n.e.s.
thousand long tons_ _ 1,897 70,848 1,727 59,494
Talc, unmanufactured _ _ _ __________ short tons_ _ 23,378 1471 20,071 1,861
FUELS
5,839,266 2,578 8,294,902 4,366
33,034,187 4,284 44,120,742 7,016
939,721 21,682 1,203,076 17,739
16,367 270 18,829 434
1,818,981 156,488 1,311,472 111,066
P mt res thereof _ _ __ _____ thousand cubic feet_ _ 944,352,390 1,070,539 943,432,188 1,611,644
eat:
Fertilizergrade _ _ __ ___________ short tons_ _ 283,732 23,371 332,433 28,939
Poultry and stablegrade _ ___________ do____ 6,626 488 5,618 553
Petroleum:
Crude petroleum __ ________ thousand barrels_ _ 1,581,129 18,290,012 2,051,307 25,456,155
Distillate_ _ _ __ _________________ do____ 39,420 489,351 22,023 270,71

See footnotes at end of table.
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Table 10.—U.S. imports for consumption of principal minerals and products —Continued
1975 - 1976

Mineral : Value . Value
K Quantity (thousands) Quantity (thousands)
MINERAL FUELS —Continued
Petroleum —Continued :

— —— thousand barrels_ _ 362,084 - $3,958,178 405,833 $4,372,317
d 1,51 18,042 5,686 74,934
22,740 314,971 8,073 130,373

44,368 619,102 26,056 37 3
666 8,799 1,019 12, 178
46 511 * 2
130 4,159 547 5,491
157 6,128 164 5,212
64,654 782,485 - 51,112 702,583
41,171 354,947 47,528 396,/ 035
4,835 52,274 4,388 46 022
21,285 248,453 18,372 256,230
XX 38,847,295 XX 48,718,321

TRevised. NA Not available. XX Not applicable.

1Adjusted by the Bureau of Mines.

2Does not include silicon metal more than 96% but less than 99% silicon.

SIncludes titanium slag averagmg about 70% TiO, for detail see Titanium chapter.
*Less than 1/2 unit.
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The Mineral Industry of _Alabarna

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

By James R. Boyle! and T. L. Neathery *

The value of mineral production in-
creased 6.2% in 1976. With the exception
of coal, practically all commodities regis-
tered an increase in production and value;
most had an increase in unit value. Total
value exceeded $1 billion for the first
time. The increase in nearly all nonmetal-

lic mineral production was a complete:

reversal of the 1975 experience. Alabama
led the Nation in the production of
crushed marble and was second in bauxite
and scrap mica, third in oystershell, third
in kaolin, and fifth in dimension limestone
and dimension marble.

International Trade.
trade passing through the Mobile customs

The international

district was valued at $2,524 million in
fiscal year 1976, up 20% from that of the
previous year. Of the total value of trade
passing th. ‘ugh the district, 52% of the
value of exp 'rts and 89% of the value of
imports were handled through the port at
Mobile. The major export commodity was
coal through McDuffie Coal Terminal
which amounted to nearly 2.9 million tons,

“up from 2.4 million tons in 1975. Coal

exports were to Japan, Italy, Turkey, the
United Kingdom, and Brazil. Other ex-
ports were cement (114,000 tons) and

1 State Liaison Officer, Bureau of Mines, Tus-
caloosa, Ala. .

2 Chief Geologist, Mineral Resources, Geologi-
cal Survey of Alabama, Tuscaloosa, Ala.

Table 1.—Mineral production in Alabama*

1975 1976
Mineral Value Value
Quantity  (thou- Quantity (thou-
sands) sands)
Cement: .
Masonry th nd short tons__ 262 $10,253 314 $13,671
Portland do 1,968 62,5699 2,134 70,365
Clays 2 do 2,231 9,077 2,239 10,325
Coal (bituminous) do 22,644 600,767 21,537 611,069
Lime do 985 29,404 1,009 32,753
Natural gas million cubic feet_. 37,814 32,898 41,427 40,806
Petroleum (crude) _---- thousand 42-gallon barrels.. 13,477 136,541 14,706 155,437
Sand and gravel th d short tons__ 9,232 17,376 12,023 20,983
Stone do. 22,252 61,515 23,832 65,429
Value of items that cannot be disclosed: Asphalt '
(native), bauxite, clay (bentonite), iron ore (1975),
mica, natural gas liquids, salt, and tale (1975) —_- XX 8,643 XX 8,748
Total XX 968,973 . XX 1,029,536
Total 1967 tant dollars XX 383,423 XX 370,118

P Preliminary.
1 Production as
sumption by producers).

XX Not applicable.

red by mine shipments, sales, or marketable production (including con-

2 Excludes bentonite; included with ‘“Value of items that cannot be disclosed.”
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Table 2.—Value of mineral production in Alabama, by county **

(Thousands)
County 1975 1976 Minerals prod(l’}csg ll;le1976 in order

Autauga w ‘W Sand and gravel.

Baldwin w W Sand and gravel, clays.

Barbour w W Clays, bauxite, sand and gravel.

Bibb w W Coal, stone, clays.

Blount $20,055 W Coal, sand and gravel, cement, stone.

Calhoun 3,099 ‘W Stone, clays, sand and gravel.

Cherokee  —ceecmmm o 217 $2,609 Coal, sand and gravel.

Chilton w ‘W Sand and gravel, clays. .

Choctaw 34,929 43,376 Petroleum, natural gas, natural gas liquids.

Clarke W Sand and gravel.

Clay -.-. _— 3 Do.

Coffee 71 89 Do.

Colbert W W Stone, native asphalt, sand and gravel.

Conecuh 766 W Petroleum, natural gas, sand and gravel.

Crenshaw oo 31 20 Sand and gravel.

Cullman 13,891 17,655 Coal.

Dale w ‘W Sand and gravel.

Dallas w W Sangd and gravel, clays.

De Kalb w W Coal, stone.

Elmore W ‘W Sand and gravel, clays.

Escambia oo 74,057 75,075 Petlroleum, natural gas, sand and gravel,
clays. B

Etowah w ‘W Stone, coal, sand and gravel.

Fayette W W Coal, natural gas, sand and gravel.

Franklin o ___ w ‘W Coal, stone, sand and gravel. -

Geneva w 8 Sand and gravel.

Hale 17 7 Do.

Henry w W Clays, bauxite, stone.

Houst w W Sand and gravel.

Jackson oo w ‘W Coal, stone.

Jefferson W ‘W Coal, cement, stone, clays, sand and gravel.

Lamar 1,304 5,366 Coal, natural gas, petroleum, sand and
gravel.

Lawrence 10 6 Sand and gravel.

Lee A W Stone.

Lowndes W ‘W Clays, sand and gravel.

Macon 1,477 2,069 Sand and gravel.

Madison w ‘W Stone, sand and gravel, clays.

Marengo w W Cement, stone. .

Marion w W Coal, clays, sand and gravel.

Marshall w ‘W Stone, sand and gravel, clays.

Mobile - 66,530 82,674 Petroleum, cement, natural gas, sand and
gravel, stone, natural gas liquids, clays.

Monroe 1,033 1,379 Petroleum, natural gas, sand and gravel.

Montgomery . ___________ w ‘W Sand and gravel, clays.

Morgan W ‘W Stone.

Randolph 761 W Mica. .

Russell w ‘W Clays, sand and gravel.

St. Clair ‘W Cement, coal, clays, stone.

Shelby 72,153 82,377 Lime, cement, stone, coal, clays.

Sumter w W Sand angd gravel, clays.

Tallad w ‘W Stone.

Tuscaloosa o W 68,771 Coal, sand and gravel.

Walker 167,515 Coal, clays.

Washington __________________ 17,989 20,072 Petroleum, natural gas, stone, natural gas
liquids, salt, sand and gravel.

Winston 19,943 12,295 Coal.

Undistributed® _______________ 473,128 615,690

Total ¢ _________ ———- 968,973 1,029,536

‘W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”
1The following counties are not listed because no production was reported: Bullock, Butler,

Chambers,

Cleburne, Coosa, Covington,

Tallapoosa, and Wilcox.
2Values for petroleum and natural gas were based on an average price per barrel for the

State.

Greene,

Lauderdale,

Limestone, Perry Pickense, Pike,

3Iguih%ges some petroleum which cannot be assigned to specific counties and values indicated by
symbol W,
4Data may not add to totals shown because of independent rounding.
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Table 3.—Indicators of Alabama business activity

Change,
1975 1976 P percent
Employment and labor force, annual average:
Total civilian labor force thousands. 1,440 1,480 +2.8
Unemployment do. 111 100 —9.9
Employment (nonagricultural) :
Mining do 12.5 18.5 8.0
Manufacturing do 321.9 340.0 +5.6
Contract constructi do. 68.3 69.2 +1.3
Transportation and public utilities —.—._____ L [ J—— 59.9 62.4 +4.2
Wholesale and retail trade do. 229.3 243.9 +6.4
Finance, insurance, real estate 50.4 52.4 +4.0
Services 165.6 174.6 +5.4
Gover t 247.5 249.9 +1.0
Total nonagricultural iployment do 1,155.4 1,205.9 +4.4
Personal income: N
Total millions. $16,693 $12,714 —28.8
Per capita $4,618 $5,106 +10.6
Construction activity
Number of pnvate and public residential units
authorized 12,782 17,235 +34.8
Value of nonresidential construction _..._____ millions__ $311.0 $278.8 —10.4
Value of State road contract awards .- ___ do_—_ $129.2 $192.0 +48.6
Shipments of portland and masonry cement to and .
within the State d short tons_. 1,243 1,493 +20.1
Mineral production value: :
Total crude mineral value millions__ $969.0 $1,029.5 +6.2
Value per capita, resident. population . _____ $268 $281 +4.9
Value per square mile $18,775 $19,949 +6.3

P Preliminary.

Sources: U.S. Department of Commerce, U.S. Department
struction Magazine, and U.S. Bureau of Mines.

of Labor, Highway and Heavy Con-
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Figure 1.—Value of coal, cement, and total value of mineral production in Alabama.

alumina (69,000 tons). Imported commod-
ities included coal (631,000 tons), bauxite
(1.6 million tons), rutile (49,000 tons),
ilmenite (45,000 tons), manganese (77,000
tons), and iron ore (1 million tons). Coal
imports were received from the Republic
of South Africa. In addition, general port
tonnage included nearly 3.8 million tons of
ore, mostly iron ore. The Alabama State

Docks purchased 143 acres of waterfront
property for $11 million from the Ilinois
Central Gulf Railroad. The land is needed
for a southward expansion of the docks to
prepare for the expected increase in port
trafic when the Tennessee-Tombigbee
Waterway is completed.

Trends and Developments.—Alabama
Power Co. (APC) purchased approxi-
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mately 10.8 million tons of coal for use in
its facilities, an increase of 11% over the
1975 figure. Approximately 4 million tons
was purchased on the spot market. Aver-
age price for all coal purchased was be-
tween  $23 and $24 a ton, 9% more than
in 1975 and 52% more than in 1974. Spot
market purchases will be reduced when
the new Jim Walter Resources coal mine
goes into full production. Approximately
80% of the energy supplied by APC is
generated in coalfired steamplants. APC’s
Unit No. 1 at the Joseph' M. Farley nu-
clear plant was 959, complete at yearend.
The unit, with a capacity of 860,000 kilo-
watts, was scheduled for commercial opera-
tion in mid-1977. Unit No. 2 was 43%
.complete and was scheduled for operation
in 1979. Unit No. 1 of the James H. Mil-
ler, Jr., steam plant, near Birmingham,
was 40% complete. The coalfired unit,
660,000 kilowatts, was scheduled for op-
eration in 1978. Units Nos. 2 and 3 were
scheduled for operation in 1981 and 1982.
APC postponed indefinitely plans for the
$2.9 billion four-unit Alan R. Barton nu-
clear plant near Clanton, but land acquisi-
tion in the area will continue. The first
two units, initially slated-to go into opera-
“tion in 1984 and 1985, will be delayed
1 year each. The third and fourth units
are being delayed beyond .the company’s
10-year planning period. APC is building
the State’s first solar energy structure in
Montevallo. Work, which began in Octo-
ber, was scheduled for completion late in
1977. The $1.5 million structure has the
support of Energy Research and Develop-
ment Administration (ERDA).

Southern Natural Resources, In¢.,
Birmingham, contracted with the State of
Alaska to purchase 650 billion cubic feet
of ‘gas from the North Slope, subject to
approval by the Federal Power Commis-
sion. Construction of the liquefied natural
gas receiving terminal near Savannah, Ga.,
continued, with first deliveries from Al-
geria expected in 1978.

Republic Steel’s Operation Dixie, an ex-
pansion project to increase ingot capacity
by 1 million tons per year, was postponed
indefinitely because of the economic reces-
sion’s effect on the company’s shipments
and earnings. The $350 million project,
which had been scheduled for completion
in 1979, included a new blast furnace, an

85-oven coke battery, and numerous addi-
tions to other facilities.

Southern Railway signed a contract with
Harbert Construction Corp. for the design
and construction of a $13 million " coal
transloading, storage, and blending facility
at Pride, on a 230-acre site on the Ten-
nessee River. The  facility will receive
barged coal from mines along the Ohio-
Mississippi. River system where it will be
conveyed to a stockpile. It will then be
blended and conveyed to unit trains for
shipment to Georgia powerplants. The
facility, which was scheduled for comple-
tion late in 1977, will be able to handle up
to 10 million tons of coal per year.

Kerr-McGee’s new synthetic rutile plant,
under construction, was expected to .be
operational early in 1977. The plant, in
the Theodore Industrial Park, will process
ilmenite from Australia and produce
110,000 tons of synthetic rutile per year

~for use in Kerr-McGee’s Hamilton, Miss.,

plant and in a proposed plant in Mobile.

.Aluminum Company of America started
recovering gallium concentrates from its
Bayer process alumina plant in Mobile.
The increasing demand for gallium justi-
fied the minor modification of existing
facilities.

Koppers Co. was evaluating a $30 to
$40 million expansion of the Woodward

«coke plant, which would increase capacity

by about 80%. The program would expand
the operations to 100 ovens and would
take about 2 years.to complete. The ovens
would produce either foundry or blast
furnace coke.

Southern Electric Steel Co., Birming-
ham, a division of Ceco Corp., completed
installation of a three-strand billet con-
tinuous-casting machine, to be fed by two
electric furnaces of 12- and 16-ton capac-
ity, with a combined annual output rated
at 100,000 tons. These two furnaces were
expected to be replaced in 1978 by a
50-ton electric furnace with an annual ca-
pacity of about 200,000 tons.

.The Corps of Engineers issued a permit
to Mobile River Coal Handling Facility,
Inc., to construct a coal-handling facility
on the Mobile River just south of Bayou
Sara. The facility, which will complement
the State Docks McDuffie Terminal, will
be served by two railroads and barges. It
will have a capacity of 8 million tons per
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year and will have a storage capacity of
1.3 million tons. Completion date for the
$30 million project was January 1978.

A Federal court turned down Mobil Oil
Corp.’s latest bid seeking permission to
drill an exploratory well in. Mobile Bay.
The court ruled that Mobil should take
-its case for bay drilling into the Alabama
State courts. The Aiabama Water Im-
provement Commission has prohibited all
oil companies from such drilling. Mobil
has been involved in numerous courtroom
and State agency struggles to drill in the
bay since it leased 20,000 acres from the
State in 1969.

Legislation and Government - Pro-
grams.—The Alabama Surface Mining
Reclamation Commission took over the en-
forcement of the 1975 Reclamation Act,
which is directed only to coal operations,
from the Department of Industrial Rela-
tions on December 1, 1976. The seven-

member commission was appointed in June

and held its first meeting in July. The staff
members maintain offices in Jasper. The
Department of Industrial Relations will
continue to enforce the 1969 Reclamation
Act, which now pertains only to noncoal
operations.

The Geological Survey of Alabama
(GSA) and the National Aeronautics and
Space Administration are working on a
project to inventory' strippable ' coal re-
serves and areas already mined. Satellite
and aerial photographs, along with indus-
try-furnished information, are being uti-
lized. Reports issued by GSA includes
studies on basic geology, fossils, energy
distribution, water surveys, mineral re-
sources, and a directory of active mines
and quarries. A newly created Coal Infor-
mation Center was established to assist
landowners and coal operators in obtain-
ing information on coal. reserves and
leasing. The State Oil and Gas Board pub-
lished a report outlining rules and regula-
tions governing oil and gas in Alabama.

The Alabama Development Office de-
veloped a . comprehensive framework for
planning on the State level. Information to
assist State, regional, local, and private
agencies in their understanding of con-
straints for development is presented in a
seven-volume series of reports entitled
“Planning Considerations.”” Subject areas
include existing land use, land ownership,
soils, topography, mineral resources, floods,
and energy resources.

The Department of Industrial Relations
is working with the Tennessee Valley Au-
thority to reclaim abandoned mine areas in
north Alabama. The .5-year program,
funded for slightly more than $1 million,
is expected to reclaim up to 5,000 acres.

‘Counties affected include Blount, Cullman,

DeKalb, Etowah, Jackson, Marion, and
Winston.

The 1976 session of the State Legislature
passed a new Coastal Area Act. This Act
repealed the 1973 Coastal Development
Act, reconstituted the Coastal Area Board,
provided for the formation of a Citizens’
Advisory Committee, defined' the coastal
zone boundry (10-foot contour), assigned
the responsibility for operation .of the
coastal area program to the Coastal Area
Board, and provided for establishment of
an office in the coastal area.

‘Development on the Tennessee-Tombig-
bee Waterway continued. During the year
the Corps of  Engineers let eight major
contracts totaling over $81 million. The
contracts were for a lock and dam, dredg-
ing, railroad relocation, reservoir clearing,
and excavation.

A comprehensive 5-year study on the
effect of strip mining sediment on water
quality in the State is now underway by
the U.S. Geological Survey. The test site
is in Morris in north Jefferson County
where two streams, part of a drainage area
for surface mining, are being monitored.
The study is in cooperation with Hallmark
Mining Co.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Mineral fuels accounted for 78.8% of
the total value of mineral production, with
bituminous coal value alone accounting for
59.4% of the total.

Coal (Bituminous).—Coal production
decreased 4.9%, reflecting the strike inter-
ruption that occurred in midyear. Average
unit price increased from $26.53 per ton
to $28.37 per ton. Domestic demand re-
mained strong, with some conversions to
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coal use in the industrial sector. The ex-
port market increased from 2.4 million tons
in 1975 to 2.9 million tons in 1976. Slow
development at Jim Walter Resources,
Inc.’s new mines prevented a larger ex-
port tonnage. Exploration activity con-
tinued along with continued development
of several underground mines.

Surface mines accounted for 65.6% of
the production, compared with 66% in
1975, and the number of operating mines
increased from 216 to 236. Underground
production is expected to increase with
continued development of new mines.

Jefferson, Walker, and Tuscaloosa Coun-
ties were the main producing counties,
with 72% of the total tonnage, compared
with 74% in 1975.

Jim Walter Resources, Inc., received the
second installment, $20 million, of a $40
million, 9.5% loan from seven Japanese
companies. Six of these companies have
agreed to purchase 3 million tons of metal-
lurgical coal annually from underground
mines now under development. The first
installment, $10 million, was received in
July 1975, and additional $5 million in-
stallments were scheduled to be received
in 1977 and 1978.

One of Jim Walter Resources, Inc.’s
. mines, the.76-year old Flat Top mine, is
being phased out and replaced by the
$7 million Nebo mine, at which metallur-
gical:grade coal will be recovered from
the: Mary Lee seam 10 miles east of Flat
Top. The new Nebo mine and the older
Bessie mine will have a combined annual
production of 900,000 tons. By yearend,
two  additional = ventilation shafts were
under development at Blue Creek No. 3
with two more planned for 1977. The
original mining layouts and production
schedules designed around the continuous
mining systems at Blue Creek mines 4, 5,
and 7, now under development, were being
modified to accommodate long-wall mining
systems to the maximum extent possible.

United States Steel has plans to develop
a new. underground coal mine at Gurnee,
near Helena, in Shelby County. The mine
will be déveloped in the Gholson seam in
the Cahaba field, and the coal is con-
sidered high volatile and low sulfur

(0.6%). The mine will have a capacity of
about 500,000 tons per year, and the coal
will be used at nearby steel mills. Develop-
ment work was expected to start in 1977,
with operation of the mine scheduled in
1978.

Development continued at United States
Steel’s Oak Grove underground coal mine
southwest of Birmingham. The 6-mile con-
veyor to carry the coal to the preparation
plant was completed. When initial devel-
opment of the mine is completed in 1979,
production is expected to be 1.5 million
tons per year, with an ultimate production
of 3 million tons per year. The seam mined,
the Blue Creek, is at a depth of approxi-
mately 1,100 feet.

Peabody Coal Co. closed its Warrior
mine, near Hueytown. The mine was
closed temporarily in 1975 during repairs
to a lock and dam on the Warrior River.
With virtual depletion of reserves and in-
creasing costs of production, the decision
was made not to reopen the mine.

Mead Corp. planned to build a new
coal washer at Mulga to improve quality
and reduce transportation costs. In addi-
tion, new mining equipment was on order,
with full production scheduled in 4 to 5
years, adding 60% to current output.

The equipment and coal-related assets of
Lloyd Wood Coal Co., Tuscaloosa, were
sold to the Warrior River Coal Co., a sub-
sidiary of the Louisiana Land and Explora-
tion Co. (LL&E). Assets to be acquired
include operating equipment and mineral
leases with estimated reserves of about 10
million tons of low-sulfur coal. This ac-
quisition marks LL&E’s first entry into
coal mining.

Drummond Coal Co., Jasper, completed
assembly of its second 78-cubic-yard drag-
line in the Brookwood area, and operation
started in midyear. A third 78-cubic-yard
unit was 50% complete at Arkadelphia in
Cullman County, and a fourth for use at
Flat Top in Jefferson County was received.
A 115-cubic yard dragline was on order
and was expected to be operational by
mid-1979. The expansion is expected to
result in a production rate of 8 million
tons of coal per year by the early 1980’s.
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Table 4.—Alabama:

Bituminous coal production, by type of mine and county, in 1976

(Excludes mines producing less than 1,000 short tons annually)

. Production
Number of mines (thousand short tons)
County Value
Under- Under- (thousands)
ground Surface ground Surface

Bibb . 4 - 169 $4,870
Blount 1 19 4 685 18,281
Cherokee — 8 - 105 2,558
Cullman - 18 - 738 17,655
De Kalb — 13 - 367 7,863
Etowah oo _____ — 2 L W
Fayette 1 4 w 227 32,453
Franklin _— 9 — 248 6,003
Jackson 1 4 639
Jefferson 12 27 3,892 2,364 206,043
Lamar - 1 _—
Marion b e 2 24 w 731 14,886
St. Clir . 12 - 98 1,926
Shelby - 3 - 504
Tuscaloosa . _____________ R 21 - 2,757 67,940
Walker - 4 51 2,696 3,853 188,066
‘Winston - 16 — 505 12,295

Total ______. . ___ 21 236 7,406 T 14,131 611,069

W Withheld to avoid disclosing company proprietary data ; included in ““Total.”
1 Data may not add to totals shown because of independent rounding.

Natural Gas.—Gas production increased
9.6% over that of 1975. The startup of
plant facilities in the Chunchula and Hat-
ter’s Pond fields was the main reason for
the increase in gas and condensate pro-
duction during the year. )

Mobile Gas Service Corp. and Getty
Oil Co. signed an agreement whereby Mo-
bile Gas will purchase up to 10 million
cubic feet of gas per day, and possibly
more. The firm presently uses up to 110
million cubic feet per day. Getty .is con-
tinuing to develop the Hatter’s Pond field,
and its $5.5 million gas processing plant
went on-stream during the year.

Activity in the Warrior Basin increased
during the year. The Star field in Lamar
County, consisting of three gas producers,
was named during the year. In Fayette
County, Terra Resources discovered an
encouraging productive area from the
Carter sand. In addition, offsets were
drilled to several existing fields and pro-
ducing areas in the basin. No new produc-
tion came on-stream, owing to limited
pipeline facilities, but construction of a
pipeline was underway and scheduled for
completion early in 1977. Drilling activity
was expected to increase on completion of
this pipeline.

Petroleum.—Oil production increased
9.1% over that of 1975. Activity remained
at a relatively high level. During the year,

131 wells received permits by the State Oil
and Gas Board. Of these, 64 were field
wells and 67 were wildcat wells; 43 wells
were in north Alabama and 88 in south
Alabama. Of the wells permitted, 76 were
completed, 35 were dry holes, and 41 were
producers. Of the producers, 28 were field
wells and 13 were wildcat wells. At year-
end there were 55 actively drilling or per-
mitted locations. -

Mallard Exploration, Inc., of Midland,
Tex., announced plans for €xpansion of
its petroleum-treating facility in the Big
Escambia Creek gasfield near Atmore. The
$12 million expansion is expected to be
completed in mid-1977. The plant, owned
by Exxon Corp., Mallard, and several
other companies, is operated by Mallard.
After the expansion, output of the facil-
ities is expected to be 12,000 barrels per
day of condensate, 25 million cubic feet
per day of natural gas, and 850 long tons
per day of sulfur.

In Choctaw County, south Alabama,
three new Smackover fields were dis-
covered. The West Barrytown field was
discovered by Harkins and Co., the Wim-
berly field by Midroc Oil Co., and a third
field by Pruet and Hughes.

Development of the Chunchula and Hat-
ter’s Pond fields in Mobile County con-
tinued. In the Chunchula field, 17 pro-
ducers were completed, 5 wells have been
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permitted, and 2 wells have been permitted
as productive extensions of the field. In the
Hatter’s Pond field, nine producers were
complete, and three wells were at” various
stages of completion.

The first oil produced in the 3-year-old
Fanny Church field, northeast of Flomaton,
has been piped to the Flomaton treating
facility by Exxon. Production initially ran
to 1,200 barrels per day from four wells.
From Flomation, the partially processed
petroleum is piped to Jay, Fla.

Marion Corp., Mobile, completed a 26-
mile pipeline from north Mobile County
to its refinery. in Theodore. The 10-inch
pipeline, constructed at a cost of nearly
$3.5 million, will be operated and main-
tained by Western Crude Oil Co.

NONMETALS

Nonmetals accounted for 219, of the
State’s total mineral production value.
vNearly all commodities registered increases
in production and value, a complete re-
versal of 1975 figures.

Cement.—Cement accounted for the
bulk of thé value of nonmetallics. Portland
cement was produced at seven plants in
the State; three plants were in Jefferson
County, and there was one plant each in

Shelby, Mobile,” St. Clair, and Marengo
Counties. '

Portland cement shipments in 1976
totaled 2,133,892 tons, an increase of
8.5%. Portland cement shipments were
valued at more than $70 million, an in-
crease of 12.4%. Unit value increased
from $31.81 per ton to $32.98 per ton.
Stocks of portland cement at yearend 1976

were 223,449 tons, an increase of 4.6%.

Shipments of masonry cement during
1976 were 314,057 tons, an increase of
20.0%; value increased to nearly $14 mil-
lion, or 33.3%.

The end uses for portland cement were
as follows: Ready-mix concrete, 58.5%;
concrete products, 18.6%; building mate-
rials;, 7.9%; highway contractors, 6.1%;

‘Table 5.—Alabama: Portland cement
salient statistics
(Short tons)

1975 1976
Number of active
plants oo ki 7
Production — oo ___ 1,994,776 2,097,694
Shipments from mills:
Quantity —________ 1,967,597 2,133,892
Value .. $62,598,659 $70,365,440
Stocks at mills,
Dec. 81 oo 213,541 223,449

Table 6.—Alabama: Masonry cement
salient statistics
(Short tons)

1975 1976
Number of active
plants _____________ 7 7
Production . _-__ 265,907 311,996
Shipments from mills:
Quantity - _____ 261,811 314,057
Value - $10,253,451 $13,670,992
Stocks at mills,
Dee. 31 oo 30,603 26,658

and other uses, 8.9%. This distribution was
similar to that of 1975.

Raw materials used in making cement
include 1,612,386 tons of -cement rock,
371,087 tons of clay, 97,337 tons of shale,
and limestone, oystershell, and other
materials.

Clays.—Production of common clay de-
creased 6.7%, that of fire clay increased
49.6%, and that of kaolin increased 6.5%.
Thirty companies mined clay at 46 pits: 19
companies mined common clay at 28 pits,
7 companies mined fire clay at 9 pits, 4
companies mined kaolin at 8 pits, and 1
company mined bentonite at 1 pit. Of the
total production of clays, 80% came from
19 pits.

Lime.—Production of lime exceeded 1
million tons for the second time. Produc-
tion came from five plants in Shelby
County and increased 2.4%, with value
increasing 11.4%. Major uses include basic
oxygen steel furnaces (BOF’s), paper
manufacture, and water purification.
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Table 7.—Alabama: Lime sold or used by producers, by use

(Thousand short tons and thousand dollars)

U 1975 1976

se Quantity Value Quantity  Value

Steel, BOF . 303 . 8,836 w w
Paper and pulp 301 8,780 317 10,143
‘Water purification 108 8,153 112 8,735
Sewage treat t 62 1,823 63 - 2,044
Soil stabilization 34 1,250 55 1,911
Steel, electric 31 892 w w
Mason’s lime 13 464 12 428
Aluminum and bauxite 9 250 w W
Sugar refining 6 172 . w w
Food and food prod 3 78 w W
Tanning 2 47 w W
Other uses? 115 3,659 451 14,492
Total 2 985 29,404 1,009 82,753

W Withheld to avoid disclosing company proprietary data; included with “Other uses.”
1 Includes other construction lime, other metallurgy, open-hearth steel furnaces, other chemical
uses, alkalies, precipitated calcium carbonate, petroleum refining, sulfur removal (1976), calcium

carbonate, agriculture, oil well drilling, finishing lime,
fertilizer (1976), and uses indicated by symbol W.

ore concentration, .insecticides (1976),

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

Mica.—Western Mica Co. produced
scrap mica at its Heflin operation from
material mined in Randolph County. Ala-
bama ranked second in the Nation in the
production of scrap mica.

Mullite.—Harbison-Walker - Refractories
manufactured synthetic mullite at its Eu-
faula operations from material mined in
Henry County.

Salt.—The Olin Corp. produced salt
from well brines in Washington County for
use in chemical manufacture.

Sand and Gravel.—Sand and gravel pro-
duction increased 30.2% while value in-
creased 20.5%. Sand and gravel was pro-

Table 8.—Alabama:

duced at 95 operations in 38 counties, up
from 73 operations and 33 counties in
1975. Nearly 97%. of all. the sand, and
gravel was used for construction purposes
with the balance for industrial purposes.
Of the total production, 68.1% was. sold
or used commercially, with the balance
being sold or used for publicly funded
projects. )

The major portion was shipped by truck

.with lesser amounts transported by railroad

and water. The top 12 producing com-
panies mined 60% of the total tonnage
produced. Leading counties were Mont-
gomery, Mobile, Elmore, and Macon.

Construction and industrial sand and gravel sold or used

1976
Use Quantity Value Value
s(htgl?tutsoa:sd) (thousands) per ton
Construction:
Sand 5,562 $6,890 $1.24
Gravel 6,062 12,795 2.11
Total 11,624 119,683 - 1.69
Industrial :
Sand 399 1,250 3.13
Gravel — - -
Total 399 1,250 3.13
Grand total - 12,023 20,933 1.74

1 Data do not add to total shown because of independent rounding.
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Table 9.—Alabama: Construction sand and
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gravel sold or used, by major use category

1976
Use Quantity Valu
ue Value
’ s{:gx:;:sd) (thousands) per ton
Constructlon aggregates: .
gonl: Ld band idential construction __
ighway and bridge construction ___________
Other uses (dams, waterworks, airports, etc.)_} 4,531 $8,786 $1.94
Concrete products (cement blocks, bricks,
pipe, ete.) 2,128 3,877 1.82
Asphaltic concrete aggregates and other
bituminous mixtures 1,077 2,526 2.35
Roadbase and coverings . ______ 2,345 2,381 1.02
Fill 1,435 1,971 1.37
Other uses _._._ © 110 144 1.31
Total 1 11,624 19,683 1.69

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

Stone.—Production of stone increased
7% to a record 23.8 million tons valued at
$65.4 million. Value increased only 6.4%,
indicating a decline in the average unit
value. Crushed stone was produced by 27
companies at 51 quarries for cement, con-
crete, roadbase stone, and other uses.
Shelby and Jefferson Counties were the
major producers, with leading companies
being Vulcan Materials Co., Southern In-
dustries, Inc., and Lone Star Industries,
Inc. Shipments were 78.2% by truck, 9.4%

Table 10.—Alabama:

by rail, 6.6% by waterway, and 5.8% other
or unspecified. Four companies produced
dimension stone for cut stone, rough
blocks, house stone veneer, and other uses.
Output declined 37% to 17,267 tons
valued at $2,234,000. Leading producers
were Georgia Marble Co. and Moretti-
Harrah Marble Co.

Among the States, Alabama led in out-
put of ¢rushed marble'and ranked third in
shell and fifth in dimension lxmestone and
dimension marble.

Production of crushed stone,' by use

(Thousand short tons and thousand dollars)

1975 1976
Use

Quantity Value Quantity Value

Cement manufacture .. 4,015 7,138 4,209 8,893
Concrete aggregate 3,446 6,058 3,414 6,432
D graded roadbase stone - ___________ 2,274 4,414 3,119 6,881
Bituminous aggregate 1,429 2,870 2,499 5,319
Roadstone 2,617 6,828 2,353 4,991
Lime manufacture? _ 2,032 6,414 2,021 6,568
Agricultural limestone 1,226 4,833 1,478 5,117
Flux stone 1,322 2,595 1,385 2,718
Surface treatment aggregate __ o oo 1,026 2,170 861 1,858
Other 'filler 563 6,643 600 w
Chemicals W w 473 W
Riprap and jetty stone 469 1,142 437 1,088
Macadam aggregate 582 1,252 w W
Railroad ballast 94 179 104 225
Other uses3 1,129 6,229 862 13,105
Total ¢ ___ 22,220 58,760 23,820 63,200

‘W Withheld to avoid disclosing company proprietary data; included with ‘“‘Other uses.”

1 Includes limestone, shell, marble, and sandstone.

3 Includes dead-burned dolomite and chemical stone (1975).
3 Includes stone used for mineral food, whiting, filter stone (1975), terrazzo, exposed aggregate,
refractory stone, other uses, and uses xndxcatedfby symbo! W.

¢ Data may not add to totals shown b dent rounding.




56

‘Sulfur.—Three compariies recovered sul-
fur from four sour-crude oil processing.
‘plants in Escambia and Washington Coun-
ties. Exxon Co., Mallard Exploration, Inc.,
and Phillips Petroleum  recovered over
200,000 long tons valued at $9.4 million.
Alabama ranked fifth nationally in output
of recovered sulfur. '

METALS

Aluminum.—Aluminum production in-
creased 27.3% and total value mcrea.sed
41.8% over the 1975 figures:

Bauxite.—Alabama ranked second in the
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*Nation in bauxite production. Four com-

panies mined bauxite -in Barbour and
Henry Counties. Production decreased
4.1%, and total value decreased 22.8%. . °
C-E Minerals, a division of Combustion
Engineering, Inc., acquired::the newly
formed Eufaula Bauxite Milling Co., and
is shipping bauxite to its plant in Ander-
sonville, Ga., for use in the producnon of
mullite.

Pig Iron. P1g iron productwn de-
creased 9.0%, and value decreased 7.1%,

“indicating a slight increase in unit pfice.

Steel production in southeast Alabama de-
creased 4. 6%.

Table 11.—Principal producers

Commodity'and company . Address “Type of activity. County
Alumina: Aluminum Company 1501 Alcoa Bldg. Plant o _______ Mobile.
of America. Plttsbutgh Pa. 15219 :
Aluminum smelters : . .
Revere Copper & Brass, Inc Box 191 a0 Jackson.
Rome, N.Y. 13440. g S :
Reynolds Metals Co ——_____ Reynolds Metals Bldg. cemelO e Colbert.
Richmond, Va. 23218
Bauxite : i
Eufaula Bauxite Mxllmg Co- Box 556 Mine and plant ___ Barbour.
Eufaula, Ala. 36027
United States Gypsum Co.l. Mexico, Mo. 65265 __._.___.- cemmdO Do.
‘Wilson-Snead Mining Co -- Box:568 R, | R S Barbour and
Eufaula, Ala. 36027 Henry.
Cement :
Alpha Portland Industries, 15 South 3d St. Plant —occcee_.. Jefferson.
Inc. Easton, Pa. 18042
Citadel Cement Corp ... 2625 Cumberland a0 e Do.
Parkway, NW.
Atlanta, Ga. 30339
Ideal Basic Industries, Inc.? 821 17th St. PRGN [« S Mobile.
: Denver, Colo. 80202 .
Lone Star Industries, Inc.3. 1 Greenwich Plaza Plants ... Jefferson and
- Greenwich, Conn. 06830 Marengo.
Martin Marietta Corp.t ... 277 Park Ave. eeecdo ———_——__.__. Jefferson and
i New York, N.Y. 10017 Shelby.
National Cement Co ______ Box 3358 Plant - St. Clair.
X Birmingham, Ala. 35205
Clays: .
American Colloid Co -_-___ 5100 Suffield Court Mine oo Lowndes.
Skokie, Ill. 60076
Donoho Clay Co ——.o__—-_. Box 843 ceeedO o Calhoun
Anniston, Ala. 36202
Dresser Industries .- - 2 Gateway Center JENY . |, R, Henry.
Pittsburgh, Pa. 15222
Riverside Clay [ o] S —— Box 551 R, . St. Clair.
L Pell City, Ala. 35125
Coa .
Alabama By-Products Corp.® Box 354 Underground mines, Jefferson.
Birmingham, Ala. 35210 stlrlpt mine, and
plant.
Drummond Co --ceeeceoaeo Box 1549 Strip mines _______ Walker.
Jasper, Ala. 35501 .
Jim Walter Resources, Inc. Box 10406 Underground mines Jefferson.

Republic Steel Corp
United States Steel Corp .
Coke: Empire Coke Co

Ferroalloys :
Airco Alloys and Carbide __

Alabama Metallurgical Corp

See footnotes at end of table.

B:rmmgham, Ala. 35202
Box 6778

Cleveland, Ohio 44101
Box 559

Fairfield, Ala. 35064
2201 1st Ave., North
Birmingham, Ala. 35203

Box 368

Niagara Falls, N.Y. 14302
Box 348

Selma, Ala. 36701
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Table 11.—Principal producers—Continued
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Commodity and company Address Type of activity County
Ferroalloys—Continued
Tennessee Alloys Corp ---- 818 National Bank Bldg. ) 29 3 1 A —— Jackson.
Chattanooga, Tenn. 37402
Tennessee Valley Authority- Muscle Shoals, Ala. 35660 - -—--d0 —coomceeeuo Colbert.
Union Carbide Corp ------ Box 176 lants —cceccmmmmem Colbert and
Marietta, Ohio 45750 Jefferson.
Lim Woodward [o7. X Woodward, Ala, 35189 __._.. Plant e Jefferson.
im
Alabaster Lime CO —ceaeeoo Siluria, Aln. 85144 . JENIEY 1, S Shelby.
Allied Products Co —ceooo Drawer 1 PRSI . ' S —— 0.
Montevallo, Ala. 351156
Cheney Lime & Cement Co.? Allgood, Ala. 35018 oo PN 7 R Do.
S. I. Lime CO mmmmeeeee o 500 Southland Dr. PR U S — Do.
Birmingham, Ala. 35226
Natural gas: Black Warrior Box 1642 [eF°13 113 1 R —— Escambia.
Petroleum Co., Inc. Mobile, Ala. 36601
Natural gas liquids:
Cities Service Oil Co --..- Box 300 Plant caceceeoccaaae Mobile.
Tulsa, Okla. 74102
Petroleum (crude) :
Ancora COrp cemmmmeceaeaee 1 Jackson Place, Suite 620 Wells coommeeeoo Do.
San Francisco, Calif. 94111
E. L. Erickson 1235 Petroleum Bldg. R, I R Choctaw.
Jackson, Miss. 39201
Humble Oil & Refining Co - Box 2180 PR . ' T, Escambia.
Houston, Tex. 77001
Louisiana Land & Box 60350 JERNNRY . I S Do.
Exploration Co. New Orleans, La. 70160
Patrick Petroleum . . - 744 Michigan Ave. PR . . Y. Baldwin and
Jackson, Mich. 49201 Clarke.
Pruett & Hughes CO —cae-o 390 Petroleum Bldg. a0 e Choctaw.
Jackson, Miss. 39201
Sun 0il CO commcmmmmeeeem Box 2880 JESSY. ' R ——— Mobile.
Dallas, Tex. 75221
Petroleum refineries:
Alabama Refining Co ---—- Mobxle, Ala. 36600 Do.
Hunt Oil Co T »sa, Ala. 35401 _____ Tuscaloosa.
Vulcan Asphalt Refining Co Cordova, Ala. 35550 ‘Walker.
Pi Warrior Asphalt [ o, J— Tuscaloosa, Ala. 35401 - Tuscaloosa.
1 1ron:
Republic Steel Corp.® __...- 1629 Republic Bldg. Furnaces and mills. Etowah and
Cleveland, Ohio 44115 Jefferson.
United States Pipe and 3300 1st Ave., North Furnaces ——co-—o-— Jefferson.
Foundry Co.® Birmingham, Ala. 35202
United States Steel Corp.8 - Box 599 Furnaces and mills_ Do.
Fairfield, Ala. 35064
Salt: Olin COYP —ceeccccccceeae 120 Long Ridge Rd. Brine wells ——..__- ‘Washington.
Stanford, Conn. 06904
Sand and gravel :
Dixie Sand & Gravel __---- Box 1128 Dredge and plant . Montgomery.
Montgomery, Ala. 36102
Radcliff Materials, Inc.? _.. Mobile, Ala. 36601 .- Dredge ---ceemeoee Mobile.
W. T. Rateliff Co., Inc ... Box 1111 Surface mine and Clarke.
Knoxville, Tenn. 37901 plant.
Southern Industries Inc --- 61 St. Joseph th and dredge .- Elmore and
s Moblle, Ala. 36602 Montgomery.
tone:
Southern Stone Co., Inc .- 2111 8th Ave., South QUArrY —cemcmmme-o Bibb, Colbert,
Birmingham, Ala. 35233 Lee, Shelby.
Trinity Stone Co., Inc --.. Drawer E PR, ' R ——— Morgan.
Decatur, Ala. 35601
Vulean Materials Co.l® __.. Box 7824-A Quarries —ee--eoe-- Calhoun,
Birmingham, Ala. 35223 Colbert,
Etowah,
Franklin,
Jackson,
Madison,
Shelby.
Wade Sand and Gravel Co., Box 39048 QUArTY accceeeeee- Jefferson.
Inec. Birmingham, Ala. 35208
Talec: American Tale Co., Inc - Alpine, Ala. 35014 - Surface mine and Talladega.

plant.

1 Also clays and scrap mica.

2 Also clays.

3 Also stone.

4 Also lime, stone, and clays.
& Also coke.

8 Also coal, coke, and pig iron.
7 Also cement.

8 Also cement, coal, coke, and stone.

9 Also clays and shell.

10 Also clays and sand and gravel.






The Mineral Industry of Alaska

By Alfred L. Service *

Mineral production value in Alaska
showed an increase of about 30%, in 1976,
and activity in minerals exploration gen-
erally showed substantial gains. There were
46,507 unpatented mining claims in Alaska.
The Alaska Division of Geological and Geo-
physical Surveys processed 13,275 claims in
1976, bringing the total to 59,782 active
claims. Fairbanks (5,425 claims), Barrow
(2,059 claims), Ketchikan (1,159 claims),
Kotzebue (760 claims), and Nenana (763
claims) were the most active recording dis-
tricts. The Ketchikan recording office had
the biggest rush of claim filing since 1969.
U.S. Borax & Chemical Corp. molybdenum
developments and uranium price increases
stimulated most of the activity in southeast
Alaska. About $5.6 million was spent on ex-
ploration activity in the area in 1976. Dur-
ing calendar year 1976, there were 80 drill-
ing permits issued by the Alaska Division
of Oil and Gas Conservation, compared
with 70 permits issued in 1975, reflecting a
continuing increase over the past 3 to 4
years. There were 63 permits issued for
development wells and 17 for exploration
wells.

Real economic growth in Alaska in 1976
was about 159, as measured by the Na-
tional Bank of Alaska Real Economic Activ-
ity Index.? Average statewide civilian non-
agricultural employment was ahead by
about 69, contrasted with a 279, increase
in 1975. Total personal income was up by
about 169, indicating strong increases in
individual and employment growth. Aver-
age employment increased 409, over that of
1975 through the third quarter. The trans-
Alaska oil pipeline was the major force
with employment reaching a peak of more
than 21,000 persons.

Construction in Alaska increased over

previous years’ records. Office construction
was an important factor among nonpipeline
activities. Residential construction was
down fromn 1975 in Anchorage and Fair-
banks, but the trend was not evident in the
Kenai Peninsula, Kodiak, Juneau, and Cor-
dova areas.

Government, Alaska’s largest -employer,
showed little employment change from
1975. At the end of fiscal year 1976, State
general fund balances were about $504 mil-
lion, 839, over that of fiscal year 1975.
Alaska’s petroleum reserves tax brought $11
million more than expected and real prop-
erty tax receipts were $67 million over the
estimates. A large portion of the property
tax came from levies on oil production
hardware. A permanent fund was approved
by voters in November that will accumu-
late not less than 259%, of nontax resource
values. The fund represents monies to be
invested in income generating investments
for the benefit of Alaskans.

Supportive industries in Alaska were
highlighted by the communications sector
in 1976. RCA Alascom invested $70 million
in communications facilities. Employment
increases within the sector slowed somewhat
from the 1975 surge. Through the third
quarter communications, transportation,
and utilities increased 19, while trade, serv-
ice, finance, real estate, and insurance in-
creased at a rate of 6%. Alaska’s cost of
living continued to increase at a 6.5%, an-
nual rate. The sharpest increases were
noted in the Anchorage housing rental in-
dex, up 12%; gas and electricity, up 17%:;

1State Liaison Officer, Bureau of

Mines,
Anchorage, Alaska.
2 National Bank of Alaska. 1976 Annual
Report. .

59



60 MINERALS YEARBOOK, 1976

Table 1.—Mineral production in Alaska *

1975 1976
Mineral Quan- Value Quan- Value
tity (thousands) tity (thousands)
Barite ___________________ thousand short tons.__ 2 $30 — -
Coal (bituminous) ' do____ 766 w 706 W
Gem stones NA 57 NA $60
Gold (recoverable contents of ores, etc.) -
troy ounces__ 14,980 2,419 22,887 2,868
Lead (recoverable content of ores, ete.)
short tons__ — — 14 6
Natural gas million cubic feet__ 160,270 48,402 166,072 . 64,602
Petroleum (crude) _thousand 42-gallon barrels_. 69,834 364,630 63,398 318,789
Sand and gravel _________ thousand short tons__ 48,145 25,780 74,208 204,738
Silver (recoverable content of ores, ete.)
troy ounces.. w w 3,265 14
Stone th nd short tons__ 8,877 26,649 6,727 20,092
in long tons__ 11 60 — -
Zince (recoverable content of ores, ete.)
short tons__ - - (©) ®)
Value of items that cannot be disclosed :
. Natural gas liquids, platinum-group metals,
and values indicated by symbol W ______ XX 12,718 XX 14,019
Total XX 480,745 XX 625,188
Total 1967 constant dollars —_____________ XX 190,231 XX r224,755

P Preliminary. NA Not_available.

W Withheld to avoid disclosing company proprietary
data; value included with “Value of items that cannot be disclosed.”

Not applicable.

! Production as measured by mine shipments, sales, or marketable production (including consump-

tion by producers).
2 Less than 14 unit.

Table 2.—Value of mineral production in Alaska, by region*

(Thousands)
Region 1975 1976 Minerals produced in 1976 in order of value
Alaska Peninsula w -
Bristol Bay _______ $965 e
Cook Inlet-Susitna 8,094 $5200 Sand and gravel, stone, gold.
Copper River _______ W  Stone, sand and gravel.
Kenai Peninsula 2 412,966 381,816 Petrolet;m, natural gas, natural gas liquids, sand and
gravel.

Kodiak ________________ 696 651 Sand and gravel, stone.
Kuskokwim _______ - w W  Platinum-group metals, gold, sand and gravel.
Seward Peninsula ___ w W Gold, sand and gravel, stone, silver.
Southeastern Alaska _ 17,032 13,532  Stone, sand and gravel.
Yukon River W 41,399 Sand and gravel, coal, stone, gold, silver, lead, zine.
Undistributed 3 40,992 182,588

Total ____________ 480,745 4 625,188

W Withheld to avoid disclosing company proprietary data ; included with “Undistributed.”
1No production was reported in the Aleutian Islands, Bering Sea, Northern Alaska, and North-
western Alaska Regions.
Values of petroleum and natural gas are based on an average unit price for the State.
2 Includes gem stones, some sand and gravel, petroleum, and natural gas liquids (1976) that
cannot be assigned to specific regions.
*Data do not add to total shown because of independent rounding.

private transportation, up 14%,; and medi-
cal care, up 12%,. Through the end of the
third quarter commercial bank deposits in-
creased at an annual rate of 11.7%, down
from 26.4%, a year ago. Loans increased at
an annual rate of 10%, down from 24.5% a
year ago.

The State of Alaska received $1.04 million
from the U.S. Department of the Interior
in annual revenues collected from the pub-

lic domain administered by the Bureau of
Land Management (BLM). The State’s
share came from revenues collected from
mineral leases, public land sales, and other
fees. Under the Statehood Act, Alaska re-
ceives 909, of the fees collected. A lawsuit
between the State of Alaska, the Depart-
ment of the Interior, and Kenai Peninsula
Borough raised the issue of whether this
percentage applied to oil and gas leases in
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Table 3.—Indicators of Alaska business activity
Change,
1975 1976 » percent
Employment and labor force, annual average:
Total civilian labor force thousands. 180.0 1157.0 —12.8
Unemployment do. 14.5 13.0 —10.3
Employment (nonagricultural) :
Mining do 3.8 4.0 +5.3
Manufacturing do. 9.6 10.5 9.4
Contract construction do. 25.9 30.2 +16.6
Transportation and public utilities .- do..- 16.5 15.9 —3.6
Wholesale and retail trade do. 26.2 28.0 6.9
Finance, insurance, real estate ._____________ do———~ 6.0 7.2 -+20.0
Services do. 26.1 28.7 +10.0
Government do. 47.7 47.1 —1.3
Total nonagricultural employment ... do_——- 161.8 121717 +6.1
Personal income:
Total millions_.. $3,443 $3,979 +15.6
Per it: $9,440 $10,415 ~+10.3
Construction activity :
Number of private and public residential units
a iz 2,903 5,194 +4-78.9
Value of nonresidential construetion ._____.__ -millions__ $75. $128.7 -+170.7
Value of State road contract awards ____._______ [ S $111.8 $111.8 -
Shipments of portland cement to and within the State
thousand short tons_. 131 134 +2.3
Mineral production value:
" Total crude mineral value millions. $480.7 $625.2 +30.0
Value per capita, resident population _____________.____ $1,317 $1,637 +24.3
Value per square mile ——— $820 $1,066 -+4-30.0

P Preliminary.

1 Because of a difference in the method of determining the total civilian labor force and total
nonagricultural employment, these figures appear to conflict. they are reproduced as published in
two different publications of the Department of Labor. -Resolution of the apparent conflict is.

possnble only by detailed analysis of the data base
2 Data do not add to total shown b of i

from which each figure has been derived.
dent rounding.

Sources: U.S. Department of Commerce, U.S.
struction Magazine, and U.S. Bureau of Mines.

the Kenai Moose Range. The Department
of the Interior is withholding more than
$3 million in lease payments during 1976.

The last section of the trans-Alaska pipe-
line was installed at Thompson Pass about
20 miles northeast of the Valdez terminal.
By yearend the massive project was about
90%, complete. More than 807 miles of
welding was completed, including ditch ex-
cavation for mainline pipe, below ground
installation of pipe, construction of pipe
support members, and river crossing instal-
lations. Work on pump stations and the
terminal site will continue through the win-
ter of 1977. Startup was scheduled for fall
1977 barring major difficulties.

El Paso Natural Gas Co. and Alaskan
Arctic Gas Pipeline Co. have been joined
by Northwest Pipeline Co. in efforts to
convince the Federal Power Commission
(FPC) and the general public that their
proposal for a natural gas pipeline from
Prudhoe Bay to the “lower 48” is best for
the Nation and the State. The latest pro-
posal calls for a 3.6-foot natural gas pipe-
line paralleling the trans-Alaska oil pipe-
line to Fairbanks and then following the

Department of Labor, Highway and Heavy Con-

Alaska Highway to Canada. FPC is ex-
pected to come to a decision by mid-1977.

The Augustine volcano in lower Cook
Inlet erupted on January 22, 1976, and at
least five additional major eruptions fol-
lowed during the next 3 days. Ash clouds
reached 45,000 feet, and about 0.5 inch of
fine ash fell on the city of Anchorage; ash
also fell on Homer, Iliamna, and Seldovia.
Mud flows and lava flows were apparent on
the slopes of the mountain and the ap-
pearance of the crest changed considerably.
Additional activity was noted in mid-

February.
Legislation . and Government Pro-
grams.—Guy P. Martin, Commissioner,

Alaska Department of Natural Resources,
announced a major reorganization designed
to improve management of subsurface re-
sources, including petroleum, natural gas,
and minerals. Michael Smith, present Direc-
tor, Alaska Div. of Lands, will assume an
additional title of Assistant Commissioner
of Lands, Minerals, and Energy. The reor-
ganized department will consist of a Divi-
sion of Minerals and Energy Management
(DMEM) and a Division of Land Manage-
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Figure 1.—Value of crude oil, natural gas, and total value of mineral
production in Alaska.

ment (DLM). The DMEM will include a
minerals section, five high-level petroleum
specialists, and several minerals specialists.
The DLM will include lands and waters,
classification, and forestry sections with
district offices in Fairbanks, Anchorage, and
Juneau. The DMEM will also have leasing,
mining, and petroleum sections all located
in Anchorage.

The 1976 Alaska State Legislature au-
thorized the Governor to convey certain
lands in Alaska to the Federal Government
in accordance with the Cook Inlet Trade
Agreement. The conveyance would pass all
States rights in the land, including the min-
eral subsurface estate, waiving provisions
contained in the constitution that restrict
the State’s right to alienate minerals and
which authorizes exchanges of land with
Native corporations on the basis of equal
value. A suit questioning the constitution-
ality of legislative and executive consent to
the exchange was filed with the Alaska Su-
perior Court. In June, the court found the

statute unconstitutional and enjoined the
transfer. The State of Alaska and Cook In-
let Region, Inc., appealed the decision to
the Alaska Supreme Court. The Supreme
Court ruled that the three-way trade was
constitutional and an appeal was imme-
diately filed with the U.S. Supreme Court.
The plaintiffs also applied for a stay of the
State Supreme Court ruling. A decision by
the U.S. Supreme Court is expected early
in 1977.

Commissioner Martin announced in De-
cember that the State had filed for 2.8 mil-
lion acres of land under the land selections
section of the Statehood Act. Generally,
lands with high potential for intensive land
use, community value, agriculture, and with
a high revenue generating resource poten-
tial were selected. About 409, of the land
is usable for intensive purposes, 39, is agri-
cultural, 159, falls in the top half of coal.
potential, 15%, in hard minerals potential,
and 159, in forestry. Many of the values
overlapped with more than 609, of the land



THE MINERAL INDUSTRY OF ALASKA 63

having fish and game habitat value, 40%,
with coal and local community values, and
509, related to coasts, river, transportation,
or access.

As of April 1, 1976, the State of Alaska
has patent to more than 16 million acres
under the Alaska Statehood Act of 1958
with an additional 19,280,000 acres tenta-
tively approved for patent. Since statehood,
approximately 69,000,000 acres have been
selected from a total of 104,450,000 acres.

The 1976 Alaska Legislature voted to buy
back $25 million worth of oil and gas leases
in Kachemak Bay. The State sale was held
under Governor Egan’s autharity in 1973,
and Shell Oil Co. and Standard Oil Co. of
California wete major bidders. The sale was
contested by environmental factions who
claimed the State violated public notice
laws in the original sale. The legislature
and Governor Hammond contended the
sale was illegal and Hammond proposed
legislation to condemn the leases. The
Alaska State Supreme Court ruled that a
new trial should be held to determine any
violation by the State of the public notice
laws.

The U.S. Department of the Interior held
an Outer Continental Shelf (OCS) oil and
gas lease sale in the northern Gulf of
Alaska. The total was $1.7 billion with high
bids totaling more than $571.8 million.
The large bidders were Atlantic Richfield
Co., (Arco), Shell Oil Co., and Exxon Corp.
Tract 78, the area receiving the highest
bonus bid, went to Texaco, Inc., Allied
Chemical Corp., Diamond Shamrock Corp.,
and Champlin Petroleum Co. for $62,756,-
352. The second highest bid was $61,880,000
for tract 42 by Arco, Texas Eastern Ex-
ploration Co., and Oil Development Co. of
Texas.

The Department of the Interior selected
152 tracts in lower Cook Inlet to be offered
at a lease sale in 1977. There were 865,363
acres in an area approximately 110 miles
long and 70 miles wide between Kalgin and
Barren Islands. Public hearings were held
on the draft environmental impact state-
ment (EIS) in Anchorage and Homer. Op-
position to the sale was minimal; only one
village on the Kenai Peninsula was opposed
to the sale. .

The General Services Administration
(GSA) notified oil, gas, and pipeline com-
panies it was planning the sale of a 600-

mile pipeline from Haines to Eielson Air
Force Base near Fairbanks. Included in the
proposed sale of the 8-inch line are 11
pump stations, a right-of-way, a dock at
Haines with 200 acres of land, tank storage
at Haines and Tok totaling 675,000 barrels,
and related equipment.

The term of the 10-member Joint Fed-
eral-State Land Use Planning Commission
(LUPC) was scheduled to end on Decem-
ber 18, 1976, as set forth in ANCSA. The
U.S. Congress extended the period and the
LUPC will continue to function through
June 30, 1979. Through 1978 Congress
could take action on Section 17 d (2) Na-
tional Interest Lands, ANCSA. LUPC find-
ings and recommendations are expected to
be a prime source of information and a
point of reference in forthcoming debates.
The LUPC is still actively involved in land
planning decisions in both d(2) and d (1)
lands.

Recommendations by the LUPC will be
directed toward withdrawn lands and will
include advice on management designations
for d(2) and d(1) lands, and proposed
guidelines for preservation of values and
management of uses. The LUPC will con-
sider alternatives to classifications under
the four systems; that is, national parks,
wildlife refuges, forests, and wild and scenic
rivers.” LUPC announced it favors a min-
eral permit and leasing system with revi-
sions in the Mining Law of 1872. It also
will consider data and information needs
for coastal zone management planning in
Alaska and the relationship between Fed-
eral, State, and local governments in this
planning and management.

Several bills came before the 1976 Alaska
Legislature which will directly influence
the future of the minerals and petroleum
industry. The North Slope Borough will
receive added income from increased ad
valorem taxes as a result of a bill that
raised the tax ceiling of $1,000 per. capita
to $1,500. It is estimated that about $4.3
million will be diverted from State coffers
to the borough.

The Alaska Power Authority was created
to provide a means for constructing, acquir-
ing financing, and operating hydroelectric
and fossil fuel generating projects. Another
bill funded the water resources revolving
fund with $2.5 million for development and
conservation of water resources in the State
by making loans to eligible utilities.
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Governor Hammond proposed a bill to
the 1976 legislature imposing a mining
license tax on net proceeds over $50,000.
This is a substitute for a bill submitted to
the 1975 legislature imposing a mining
severance tax. The new bill set a tax sched-
ule on all mining starting with 39, be-
tween $40,000 and $50,000, $300 plus 5%, on
$50,000 to $100,000, and $2,800 plus 79, on
net proceeds above $100,000. The bill did
not pass.

The petroleum industry did not receive
a tax increase but legislation was enacted
to buy back the Kachemak Bay leases and
to regulate tanker traffic in Alaskan waters.
The tanker bill sets standards for tankers
and provides for an insurance fund to cover
spills and other liabilities. The Kachemak
‘Bay bill provides for a 1-year moratorium
on activity on the leases, another year for
negotiation, and a State option for con-
demnation. The 1976 legislature passed a
resolution to establish an oil and revenue
study with $111,000 funding.

President Ford signed Public Law 94-258
on April 5, 1976, creating the National
Petroleum Reserve in Alaska (NPR-A).
This act officially transferred control of
Naval Petroleum Reserve No. 4 (PET-4)
from the jurisdiction of the Navy to the
US. Department of the Interior. This
change will be effective on June 1, 1977.
The Navy announced plans to drill five
cxploration wells and two gas wells in
NPR-A. Husky Oil Co. of Dallas, Tex., is
the Navy’s contractor. BLM will monitor
exploration activities and the Conservation
Division, U.S. Geological Survey, also will
have responsibilities in the program. Husky
has a 5-year contract with the Navy to drill
26 wells and conduct 10,000 miles of seismic
work. The U.S. Department of the Interior
will be the contractor after June 1, 1977.

BLM announced proposed regulations
for surface management of NPR-A to pro-
tect environmental, fish and wildlife, his-
toric, and scenic values during exploration
activities. The Utukok River uplands on
the southwest side of NPR-A and Teshek-
puk Lake on the northeast coast have been
set aside by BLM as areas for special man-
agement. The 3.9-million-acre Utukok up-
land has been identified by the Alaska
Department of Fish and Game as an impor-
tant calving ground for the Arctic caribou
herd. The 1,738200-acre Teshekpuk Lake
area has been recognized as an important

molting area for migratory birds. Teshek-
puk Lake is also the largest lake in Alaska
with the unique Arctic characteristic of
orienting itself to the direction of the pre-
vailing winds.

President Ford signed Public Law 94-579,
the Federal Land Policy and Management
Act of 1976 (Organic Act on October 21,
1976).. The law established a policy of con-
tinued Federal stewardship and set guide-
lines for the administration and manage-
ment of these lands and their resources by
BLM. Under provisions of this act, BLM
will monitor all activities on the public
domain. The act requires all persons hold-
ing mining claims under the Mining Law
of 1872 to record these claims with BLM.
In December 1976, BLM published regula-
tions concerning surface management of
public land under U.S. mining laws. Public
hearings on these regulations are scheduled
for 1977.

Alaska Coastal Zone Management Pro-
gram.—President Ford signed Public Law
94-370, the Coastal Zone Management Act
amendments of 1976, on July 26, 1976. This
act authorized $1.6 billion for an energy
development impact assistance program and
for enabling an extension of the scope of
the -existing Coastal Zone Management
(CZM) Program. Planned and existing off-
shore and coastal onshore petroleum activ-
ity in Alaska has made this law an impor-
tant adjunct to Alaska’s CZM planning
process.

The 1976 Alaska Legislature passed a res-
olution acknowledging the rich resource
values of Alaska’s coastal zone, both off-
shore and onshore, and established a legis-
lative-executive branch committee to review
and coordinate coastal management activ-
ities. This resolution also called for a com-
pilation of all existing laws and regulations
applying to the coast. A working group of
four legislators and four representatives of
the Governor was organized to study and
cvaluate Alaska’s CZM policy. A report by
the committee to the legislature will in-
clude an explanation of the benefits of a
CZM program for Alaska and a definition
of roles by Federal, State, local, and unor-
ganized borough governments in the State’s
CZM program. This committee drafted a
bill titled “An Act Relating to the Man-
agement of the Coastal Resources of the
State; and Providing for an Effective Date,”
which is expected to be presented to the
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1977 legislature. The proposed bill has
three main parts. First, borough and or-
ganized communities are required to de-
velop local CZM plans for review by the
Alaska  Coastal Management Council
(ACMC) . Second, State agencies must issue
permits and conduct regulatory activity
consistent with approved local programs.
Third, the State will use CZM guidelines
and approved local plans to assure that
Federal agencies respect State and local
views regarding protection and develop-
ment of coastal resources.

There are five basic objectives to .the
State’s Coastal Management Program: (1)
To achieve coordinated development and
utilization of coastal biological, cultural,
aesthetic, and energy related resources
without emphasizing any single resource at
the expense of any other; (2) to manage
renewable resources in a manner designed
to attain maximum sustained yield; (3) to
attain “optimum time-distribution utiliza-
tion: of nonrenewable resources to achieve
maximum economic and cultural gain; (4)
to achieve a balance in the human use and
natural replenishment of the coastal zone
ecosystem at an optimum level; and- (5) to
retain the aesthetic, ecological, and cul-
tural diversity necessary to maintain eco-
nomic and ecological resilience to human
intervention in the coastal area.

The State is presently studying onshore
impacts of offshore oil and gas development
as part of its CZM program effort. Direct
planning assistance. will be provided to
local communities and regions involved in
OCS activity.

Alaska Native Corporation Activities.—
A 13th Native corporation was incorporated
on December 31, 1975, to meet the needs
of nonresident Alaska Natives. The cor-
poration distributed 50%, of its share of
Native funds received as specified in the
Alaska Native Claims Settlement Act; the
other 509, will be used in two major
areas—investments and nonprofit programs.
By the end of 1976, the membership of the
new organization totaled 4,500. The head-
quarters of the as yet unnamed corporation
is in Seattle, Wash.

The remaining 12 northern corporations
have invested their monies in a variety of
ventures. Ahtna, Inc., has been active in
pipeline construction particularly in sand
and gravel production. Bristol Bay Native
Corp. probably has the greatest potential

for revenue from subsurface resources. The
corporation, presently working with Phil-
lips Petroleum Co. in petroleum explora-
tion and Bear Creek Mining Co. in the
mineral field, also has interests in' transpor-
tation, fishing, banking, and hotels. The
Calista Corp. has formed a consulting firm
specializing in land selections, Earth Science
Consulting and Technology  (ESCA-
TECH), and has been active with other
corporations in a consulting capacity.
ESCA-TECH has offices in Long Beach,
Calif., and Anchorage.

Chugach Native Inc. (CNI) explored for
petroleum in the Icy Bay region. An agree-
ment with Phillips Petroleum Co. provided
for a 50-50 joint venture in the event oil is
discovered. CNI also has an agreement with
Alyeska Pipeline Service Co. in Valdez to
handle oil spills. The oil spill contingency
team is responsible for cleanup and con-
tainment of marine oil spills and for re-
porting and .supervising land spills in the
terminal area. Chugich Development Corp.,
a subsidiary of CNI, and Anchorage Heli-
copters provide support services to off-shore
rigs in the northern Gulf of Alaska. Cook
Inlet Region Inc. explored for minerals in
its selected area through the services of an
Alaska consulting firm. A proposed trade of
land between the State, the Federal Gov-
ernment, and Cook Inlet will give the cor-
poration some important and. valuable min-
eral resource lands. The trade was held up
because of a lawsuit and a decision will be
rendered by the Federal courts.

Doyon, Ltd. has an agreement with Lou-
isiana Land and Exploration Co. (LLXE)
to drill exploratory wells in the Kandik
Basin area. Extensive seismic and geophy-
sical surveys also will be conducted. The
first exploratory hole was completed and
plugged but company officials have neither
confirmed nor denied rumors that it was
a dry hole. The contract with LL&E calls
for drilling four holes over a 2-year period.
Doyon also explored for minerals on their
selected land. This native corporation
signed an agreement with a consortium of
five major mining companies to conduct
the exploration program. Doyon announced
it intends to extend the minerals search to
the Yukon Territory, Canada, to determine
if mineralization on Doyon land extends
across the border. Alaska International Con-
struction Co. (AIC) and Doyon' are
partners in a joint venture to maintain 2a
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Figure 2.—Alaska’s native corporations.

section of the North Slope Highway. Doyon
has a similar agreement with AIC for con-
struction of an airstrip, roads, and drill
pad in the Kandik Basin. Koniag, Inc., Re-
gional Native Corp., was exploring for hard
minerals and oil in the Kodiak area. Stand-
ard Oil Co. of California started explora-
tion work in the area in 1974. :

NANA Regional Corp. organized NANA
Oilfield Services, Inc., which includes a 242-
man camp with petroleum distributorship,
equipment rentals, and shops on the North
Slope and in Kenai. Arctic Utilities, Inc., a
subsidiary of NANA, is the only public util-
ity at Prudhoe Bay providing primary and
standby power. NANA Security Systems
maintains services at 15 pipeline camps and
pump stations north of the Yukon River.
The 110-person operation also provides
security services at Anchorage International
Airport and labor services at Pump Station
One.

Transportation.—The Alaska Railroad
(ARR) reached alltime highs in traffic rev-
enues during fiscal year 1976. Gross rev-
enues of $53.7 million, the highest in 53
years of operation, were attributed primar-

ily to pipeline-related freight and supplies.
The total tonnage hauled by the ARR
through November 1976 was 2.4 million:
short tons, an increase of about 269, over
that of 1975. Revenue tons carried in-
creased 17.5%, over that of fiscal year 1975,
and revenue ton miles increased by 13.7%,.
A share of this increase can be attributed
to more than 20 barge loads of equipment
diverted to Seward because of unusual ice
conditions in the Chukchi Sea which pre-
vented the barges from reaching Prudhoe
Bay. :

About 82%, of the 2.4-million revenue
tons was local freight, the remainder was
interstate traffic. Passenger traffic also in-
creased from 81,418 in fiscal year 1975 to
84,483 in fiscal year 1976. Seward became a
major port because of pipeline freight and
the Valdez yard track system was expanded
to handle increased traffic.

A study released by the Alaska Carriers
Association showed that revenues for the
six major Alaska carriers decreased by $22.5
million in the first three quarters of 1976,
compared with the similar period in 1975.



THE MINERAL INDUSTRY OF ALASKA 67

The Yukon River bridge was completed
in 1976, providing the first highway link to
the North Slope and Arctic Alaska. The
bridge cost more than $38 million and con-
struction materials included 73,000 cubic
yards of concrete, 633 tons of reinforcing
steel, and 4,867 tons of construction steel.
Design factors for the structure included
seismic stresses, severe river breakup con-
ditions, extreme temperature variations,
and pipeline load. There were 34 other
highway projects completed by the State in
1976 involving more than $91 million.

The State of Alaska faces an important
decision concerning disposition of the trans-
Alaska pipeline haul road. In September
1976, Governor Hammond discussed the
haul road, its cost, and options for its use.
The Alaska Department of Highways and
the Alaska Department of Public Safety
projected the costs for maintaining and
patrolling the road in thousand dollars, as
follows:

1978 1979
Maintenance:
Operating expenses (summer
only) oo 4,133 2,351
Operating expenses (12-
month use) oo 15,024 10,307
Capital improvements _____ 9,903 —
Total e 29,060 12,658
Public safety:
Operating expenses ___—.___ 429 642
Capital improvements .____ 2,292 -
Total oo — 2,721 642

Source: Report of North Slope Haul Road
Task Force, 1976.

Public hearings were held in Barrow,
Anaktuvuk Pass, Fairbanks, Anchorage, Al-

lakaket-Alatna, and Evansville-Bettles to
determine the public feeling concerning the
haul road. The people north of the Yukon
River maintained the road is not a legiti-
mate part of the State Highway System, it
should not be maintained at State expense,
and public access should not be granted.
This contention was supported by more
pressing needs for roads in northern Alaska
and the feeling that opening the road to
general use could upset existing life styles.

In other hearings, a majority felt main-
tenance costs should be user supported, and
that industry should continue to use the
road with special provisions to cover main-
tenance costs. The question of public access
was not well defined. The LUPC recom-
mended that the haul road remain closed
to the public for at least 2 years to permit
proper planning for future use. The Alaska
Growth Policy Council (AGPC) recom-
mended that access be limited by permit to
traffic supporting petroleum, mining, and
other industrial related activity; that use
for vital village services continue; that
maintenance and other costs be supported
from the State general fund with the costs
being offset by tolls or permit fees; and
that other uses be subject to priorities of
any Federal pipeline scheduling construc-
tion. The Governor’s North Slope haul
road task force recommended the State al-
low access only to users related to develop-
ment of mining and of oilfields in the
Arctic and for the supply of local commun-
ities and that access be controlled through
a permit system.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Coal (Bituminous).>—Bituminous coal
production in Alaska decreased from
766,000 tons in 1975 to 706,000 tons in 1976.
All production came from the Usibelli Coal
Mining Co. near Healy. The coal was used
at military bases north of the Alaska Range,
at electricity-generating plants in the Fair-
banks area, at the University of Alaska, and
for heat in residences. There were no ship-
ments either to the “lower 48” or to foreign
countries.

The Golden Valley Electric Association
(GVEA) announced it was proceeding with
plans for the proposed construction of a

second coal-fired generating plant at Healy
and approached the Fairbanks Municipal
Utilities System (FMUS) on participation
in the program. The tentative program
calls for final design and equipment orders
by 1979 and construction by 1980. The
plant would go online by 1983-84. An en-
vironmental permit application for the
150-megawatt plant has been filed with the
State of Alaska.

The Federal Bureau of Mines awarded
a $277,000 contract to study the technologi-
cal and economic feasibility of mining coal
on the North Slope of Alaska. Kaiser En-

—_———— \
3 Conwell, C. Mining Engineer, Alaska Divi-
sion of Geological and Geophysical Surveys.
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gineers of Oakland, Calif., will conduct
the 12-month research study. The work will
include an evaluation of mining and recla-
mation techniques, an assessment of mining
equipment and its adaptability to Arctic
conditions, a study of potential markets for
the coal, and an evaluation of transporta-
tion methods. Environmental consideration
will be important in all phases of the
study.

AMAX, Inc., will not exercise its option
to purchase the Usibelli coal mine at Healy.
The  company completed an exploration
drilling program on the Usibelli- coal leases
to determine production potential.. AMAX
has been converting coal prospecting per-
mits in the Healy coal province to coal
leases. AMAX is interested in shipping coal
from Alaska to the West Coast of the
United- States and to Japan.

There were no ceal prospecting permits
issued by the Alaska Division of Lands in
1976 compared with the 1387 in 1975; how-
ever, 3 permits were converted to coal
leases. Exploration work on coal followed
the 1975 pattern. Placer Amex, Inc. of San
Francisco, Calif., continued evaluation of
its leases in the Beluga area. ‘Mobil Oil
Corp. did some exploration work north of
the Beluga field and Portland General Elec-
tric Co. continued exploration in the Peters
Creek area. Consolidation Coal Co. com-
pleted an exploratory drilling program
near Deep Creek in the Kenai area. The
exploration dollar expenditure was consid-
erably lower in 1976, but several coal and
electric utility companies were active in the
Kenai Peninsula, Beluga, Yentna, and
Susitna basins.

Petroleum and Natural Gas.—Drilling
activity in Alaska continued to show in-
creases in 1976. There were 80 drilling per-
mits issued, an increase of 14.3%, over that
of 1975. There were 63 permits for develop-
ment wells and 17 for exploration wells.
There were seven dry holes, six suspended
wells, and four drilling wells. No dis-
coveries were announced in 1976. Standard
Oil Co. of California set a new drilling
depth record for Alaska at 5,392 meters in
the Soldotna Creek No. 33-33 well.

0il production declined 9%, in 1976, but
part of this was attributed to a 2.9-million-
barrel production loss resulting from a fire
and explosion on the King Salmon platform
in Cook Inlet. Natural gas liquids produc-
tion increased slightly and natural gas pro-

duction increased 3.6%. Total direct oil
and gas income to the State of Alaska in
1976 was $362 million representing about
429, of fiscal year 1976 total State expendi-
tures. This income included $2.8 million
from oil and gas State lease rentals, $36.7
million' from State oil royalties, $807,109
from Federal lease rentals, $4.2 million from
Federal oil and gas royalties, $80 from State
lease bonuses, $24.4 million from oil pro-
duction taxes, $1.5 million from gas pro-
duction taxes, $68.4 million from oil and
gas property taxes, $79,194 from State oil
and gas conservation taxes, and $223.1 mil-
lion from State oil and gas reserves taxes.

Energy Co. of Alaska, a subsidiary of
Earth Resources Co., Dallas, Tex., started
construction on the initial phase of a petro-
leum refinery at North Pole. The complex
will have a capacity of 25,000 barrels per
day ‘and can be expanded to 30,000 barrels
per day. Total cost for phase I will exceed
$30 million and startup probably will be
September 1977. Energy Co. of Alaska has
contracts with Exxon, Arco, and Standard
Oil Co. of Ohio for Prudhoe Bay crude oil.
Products from the refinery will be indus-
trial turbine fuel for the GVEA’s new
powerplant and fuel for Alyeska pump
stations. )

The value of oil produced in 1976 was
$318.8 million which equates to about $5.03
per barrel. Gas production was valued at
about $64.6 million which averages about
38.9 cents per thousand cubic feet (Mcf).
The value of plant products sold was $3.6
million or about $4.72 per barrel.

BP Alaska, Inc., and Arco applied to the
State of Alaska for approval of a unitization
agreement for the Prudhoe Bay field. The
State Division of Oil and Gas Conservation
will review the proposal and incorporate
any new data in the State’s reservoir simula-
tion model to determine if the plans are
in agreement with good conservation prac-
tices. A hearing process will be scheduled
in 1977.

Collier Carbon and Chemical Corp.
started expansion of its north Kenai am-
monia and urea plant. The project will cost
between $230 and $240 million and will
double the capacity to a total of 6,400 tons
of chemical fertilizer per day. The new
facility is expected to go online in late 1977
as one of the largest complexes on the West
Coast. Building modules will be barged to
Kenai for the project. Temporary dock fa-
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Table 4.—Alaska: Principal natural gas and petroleum companies

Address

Type of activity Region

C dity and ny

Natural gas :
Phillips Petroleum Co .

Anchorage, Alaska 99501 _

Gas production .. Offshore Cook Inlet.

Standard Oil Co. of el PRSI . I S — Westside Cook Inlet.
California.

Texaco, INC coommmmee e do do Do.

Union 0Oil Co. of —ea-do do Offshore Cook Inlet,
California. Kenai Peninsula.

Petroleum—crude : ’
Amoco Production Co - --—- 4 ——eeeeeeee——__ Oil production __. Offshore Cook Inlet.
Atlantic Richfield Co -- do Y . I\ S, Kenai Peninsula, Off-

BP Alaska, Inc oo -
Marathon Oil Co

shore Cook Inlet,
North Slope.
North Slope.
Kenai Peninsula.

Mobil Oil Corp —cemeeee ——o
Shell Oil CO e o
Standard Oil Co. of
California.
Texaco, INC oo o

Offshore Cook Inlet.
Do.
Kenai Peninsul

Union 0il Co. of
California.
Petroleum refining :
Atlantic Richfield Co .

Standard Oil Co. of Nikiski, Alaska

California.

Tesoro-Alaskan Petro- PRI, U, SR
leum Corp.

Union 0il Co. of Anchorage, Alaska 99501 _
California.

Prudhoe Bay, Alsska

North Slope.
Kenai Peninsula...

___________ d0 o Do.

Refinery (asphalt) Anchorage.

Table 5.—Alaska: 1976 Annual
production
Total
Quantity Per day
Oil - barrels.. 67,008,789 183,084
Water - do__.. 20,982,895 57,330
Casinghead gas
thousand cubic feet__ 355,196 9,705
Dry gas - do__- 402,430 10,995
Condensate _____ barrels__ 547 2
Natural gas liquids
do_-_- 769,765 2,103

Source: State of Alaska Department of Nat-
ural Resources, Division of Oil and Gas Con-
servation Annual Report, 1976.

cilities were installed for unloading mod-
ules and other plant equipment.

The Department of the Interior selected
3.2 million acres of OCS area in the west-
ern Gulf of Alaska for a proposed lease
sale. The total area is 220 miles long and
60 miles wide. The Interior Department
also proposed a lease sale in lower Cook
Inlet scheduled for early in 1977. In No-
vember 1976, Interior Secretary Kleppe re-
vised the Department’s leasing schedule and
cancelled all future 1977 sales. These
changes came in response to Governor
Hammond’s request for major revisions in
the OCS sale schedule. Details covering
future sales will be available early in 1977.

Pacific Gas and Electric Co. (PG&E) of
San Francisco, Calif., and Pacific Lighting
Corp. (PLC) of Los Angeles, Calif.,, an-
nounced plans to transport liquid natural
gas from Alaska to the West Coast. The
project will cost about $1.2 billion and
could supply 20 million cubic feet per day
(MMcfd) initially peaking to 40 MMcfd. A
gathering system and liquifaction plant
will be constructed at Kenai and a regasifi-
cation plant will be built at Los Angeles.

The jack-up rig George Ferris continued
to be an extremely controversial element
in Alaska in 1976. Approximately $6 mil-
lion in repairs were made on the rig as a
result of the damages sustained the pre-
vious year. After repairs were completed
attempts were made to move the rig to a
location in Cook Inlet. The legs of the rig
were mired in about 80 feet of muck, and
it could not be moved. Salvage crews freed
the rig by cutting off the legs with blasting
agents, allowing the rig to be towed away.
Minimal environmental damage occurred
in Kachemak Bay during the salvage
operations.

Nikiski Alaska Pipeline Co. completed a
180-mile, 10-inch product pipeline from
Nikiski to Anchorage. The line is designed
to carry 50,000 barrels per day of refined
petroleum products from the Tesoro-Alas-
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kan Petroleum Corp. refinery at Kenai to
the terminal tank facility at Anchorage.
The line cost about $21 million.

The first exploration well drilled in Cook
Inlet since 1974 was plugged and aban-
doned. Pan American Petroleum Corp.
drilled a well in 1968 and discovered the
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Redoubt Shoal oilfield. Reserves were lim-
ited and did not warrant construction of
an offshore production platform. Union
Oil Co. of California drilled the explora-
tion well in 1976 to prove up additional
reserves.
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Figure 3.—Cook Inlet oilfields and gasfields.
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Figure 4.—Oilfields and gasfields of the Arctic North Slope.

Phillips Petroleum Co. started drilling an
exploration well about 60 miles east of Port
Moller on the Alaska Peninsula. The wild-
cat is being drilled under an exploration
agreement with the Bristol Bay Native
Corp.

Oil exploration in the Gulf of Alaska
started in September at location Maria near
Yakutat. The semisubmersible rig Sedco 706
spudded in the first well for Arco, Shell,
and Texas Eastern and Offshore Develop-
ment. Arco also is moving the Ocean
Ranger from the Bering Sea to the Gulf of
Alaska to drill a second exploratory hole.
There are three more semisubmersible rigs
scheduled for the Gulf by 1977. The Sedco
708, Aleutian Key, and the Alaskan Star are
all expected to be in operation early in
1977.

The Sedco 706 left San Francisco for
Alaska in August and started drilling in
September. There are 10 units in the Sedco
706 series, and operations with rigs over the
past 3 years in the upper North Sea have
proved the capability of these types of rigs
to function safely in the Gulf of Alaska.
The rig was leased to Arco, Shell, and
Mobil Oil Co. and will be serviced from

Yakutat which will be developed as a base
for other Gulf of Alaska operations.

Exxon christened the Alaskan Star at Hi-
roshima, Japan, in December. The semisub-
mersible rig will join two other rigs in the
Gulf of Alaska early in 1977. Crews will be
trained aboard the new vessel when it ar-
rives in Seward. There are three more semi-
submersible rigs scheduled to join those al-
ready in the Gulf by the spring of 1977.
Sedco 708 will be drilling for Sun Oil Co.,
the Aleutian Key for Gulf Oil Co., and a
second rig which is presently under con-
struction will be drilling for Exxon.

Seward is expanding rapidly as a result
of offshore activity in the Gulf. Three
major service companies proposed building
facilities in the city, and others are propos-
ing construction of dock facilities to handle
the large supply boats that will be used
to service the semisubmersible rigs in the
Gulf of Alaska. Exxon has leased about 30
acres for storage, and supplies will move
through the Alaska Railroad docks to sup-
ply boats.

The Office of Naval Petroleum and Oil
Shale Reserves, Department of the Navy,
continued the exploration program started
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on Naval Petroleum Reserve No. 4 (PET-4)
in 1975. The first exploratory well was com-
pleted and plugged as a dry hole. A second
well was spudded near Harrison Bay late
in 1976; it will be completed in 1977. Loca-
tions were set for four additional wells to
be drilled during the winter season. Barrow
No. 13 was being drilled in an attempt to
provide additional gas reserves for Barrow
Utilities, Inc. ;

The last section of 48-inch pipe for the
trans-Alaska oil pipeline was placed at
Thompson Pass, northeast of Valdez, late in
1976. Construction on pump stations, re-
lated facilities, and the Valdez terminal was
about 80%, complete and Alyeska expects a
startup in the fall of 1977. Design modifica-
tions increased the final length of the line
to 801 miles from the original 798 miles.
Initial plans call for a throughput of

600,000 barrels per day, increasing to 1.2.

million, with a possible maximum of 2.5
million barrels per day. North Slope petro-
leum reserves were estimated at 9.6 billion
barrels and gas reserves at 260.2 million
cubic feet. c

Shiploading capacity at the Valdez ter-
minal is 80,000 to 110,000 barrels per hour.
Terminal facilities include two tank farms,
docks, loading and ballast water treatment
areas, a vapor recovery plant, oil spill con-
tingency equipment, and a pipeline control
center. There will be 18 storage tanks, each
with a capacity of 510,000 barrels initially.
Additional tanks will be constructed as the
pipeline throughput reaches the capacity
of 2 million barrels per day. .

All operations of the pipeline will be
regulated from a control center at the Val-
dez terminal. The system will include a
master station at Valdez and a remote sta-
tion at each of the 12 pump stations. Com-
munications will be by ‘microwave with a
satellite backup system. There will be 41
permanent microwave stations between
Valdez and Prudhoe Bay. The system paral-
lels the pipeline and is tied in with all
pump stations, remote controlled gate
valves, and maintenance centers. An elec-
tronic system will monitor seismic activity
near the pipeline and relay data to the
control center and pump stations. Warning
lights will flash at each location if there is
any ground movement.

FPC is presently considering three com-
peting pipelines to deliver natural gas from
Prudhoe Bay to markets in the “lower 48.”

An FPC recommendation to the President
will be made in 1977 as specified in Public
Law 94-586, Alaska Natural Gas Trans-
portion Act of 1976. '

The Alaskan Arctic Gas Pipeline Co.
project_involves. the construction of about
3,600 miles of new 24-, 36-, and 48-inch
pipeline and 875 miles of looped (con-
nected and parallel to existing line), 36-
inch pipeline. This pipeline would pick up
U.S. natural gas in Prudhoe Bay and Cana-
dian natural gas in the Mackenzie Delta
and Northwest - Territories. The route
would extend about 400 miles eastward to
the vicinity of Inuvik then south along the
Mackenzie River to Caroline Junction,
Alberta. Approximately 1,300 miles of new
pipeline would be constructed in the
United States while 1,400 miles would be
constructed in Canada. The line would
branch at Caroline Junction with the west
leg extending to the Pacific Northwest and
south to California. The east leg would
enter Montana and extend southeastward
to Illinois. Project facilities are designed to
initially transport about 280 million cubic
feet of natural gas per day to U.S. markets
and will cost an estimated $5.9 billion.

The El Paso Alaska Gas Co. proposed an
800-mile, 3.5-foot pipeline extending from
Prudhoe Bay to Gravina Point near Valdez.
The line will  follow the existing trans-
Alaska oil pipeline right-of-way for most of
the 800 miles. A liquefaction plant, dock-
ing, and tanker loading facilities would be
located at Gravina Point and liquefied nat- -
ural gas (LNG) tankers would transport
the gas to gasification plants at Point Con-
ception, Calif. A fleet of 11 cryogenic
tankers would transport LNG about 1,900
nautical miles to California. This project
will cost an estimated $6.54 billion and be
capable of transporting 24 million cubic
feet of gas daily.

Alcan Pipeline Co. and several other Ca-
nadian companies proposed building about
3,700 miles of new 36- and 48-inch pipeline
and 1,700 miles of looped pipeline to de-
liver natural gas to western, midwestern,
and eastern markets. The line would pickup
Prudhoe Bay natural gas and follow the
trans-Alaska oil pipeline route to Delta
Junction. From there it would parallel the
Alcan Highway to connect with Canadian
pipelines in British Columbia and Alberta.
The gas would then be shipped by existing
pipelines to western United States markets.
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Gas would also go to eastern market by
displacement. This system would have a
capacity of about 240 million cubic feet per
day at a cost of about $628 billion.

METALS

Antimony.—A very small quantity of
antimony was produced in 1976. Most of
the production came from the Tok River
area in south-central Alaska. Minor
amounts also were produced in the Fair-
banks and Kantishna areas. Prospecting for
gold, silver, lead, and antimony continued
on Eldorado and Caribou Creeks in the
Kantishna area, Mount McKinley record-
ing district.

Copper.—There was no copper produc-
tion in 1976, but it is still one of the most
actively sought metals on the Alaskan
scene. Considerable . exploration activity
continued in the Brooks Range, particularly
the Ambler River, Survey Pass, and De
Long Mountains areas. Bear Creek Mining
Co. continued exploration efforts to extend
the large disseminated copper-lead-zinc de-
posit at its Arctic camp prospect just north
of Kennecott’s bornite holdings. ‘The Ana-
conda Company and Sunshine Mining Co.
continued drilling a large disseminated
copper-lead-zinc deposit in the Ambler area,
and Noranda Mines, Ltd. had exploration
crews in the Ambler River and Survey Pass
areas. General Crude Oil Co., BP Alaska
Exploration, Union Carbide Corp., United
States Steel Corp., Placid Oil Co., and
McIntyre Mines Ltd. also were active in
the Brooks Range region.

Activity in the eastern Alaska Range be-
tween the Canadian border and the Gakona
River continued through the 1976 season.
Chisana-Horsfeld, Nabesna-Orange Hill,
and the Slana areas received the most at-
tention. Inspiration Development Co.,
Brown and Root Explorations, Gulf Min-

Table 6.—Alaska:

erals Exploration, ASARCO Inc., Rio Tinto
Canadian Exploration, and Louisiana Land
and Development Corp. were all active in
the area. Inspiration Consolidated Copper
Co. continued to extend the reserves of a
copper-nickel property on Yakobi Island in
southeast Alaska.

Chromite.—Union Carbide Corp. mined
chromite from deposits at Red Mountain,
10 miles east of Seldovia in the Kenai
Mountains from 1942 to 1944. The Kenai
Chrome Co. took over the operation and
produced more than 18,000 tons of ore
from 1954 to 1957. About 8,000 tons of this
ore and concentrate was stockpiled on the
beach near Seldovia. Englehard Minerals &
Chemicals Corp. purchased the chrome
from the Federal Government about 5 years
ago. Englehard sold the chrome to Japan
and moved it by barge to an ore carrier
in Kasitna Bay in July.

Gold.—Alaskan gold production. in-
creased 53%, during 1976, due mainly to the
operation of two dredges in the Nome area.
There were 22,887 troy ounces of gold pro-
duced in 1976 compared with 14,980 pro-
duced in 1975. Value of the 1976 produc-
tion was $2.9 million. Many miners do not
report their production, therefore the total
may be misleading.

Northgate Exploration Ltd. and Westfield
Minerals Ltd. jointly hold interest in Wes-
park Exploration Ltd., a US. firm, which
completed an offshore and onshore drilling
and sampling program at Daniels Creek be-
tween Solomon and Golovin on the Seward
Peninsula. Assays of samples were encour-
aging but the total yardage that could be
developed on the property was not large
enough to permit mining.

Alaska Gold Co. reactivated dredge No. 6
near the Nome airport and continued op-
erating dredge No. 5 during the 1971 sea-
son. Dredge No. 5 started up in May and

Placer production of gold

Material 1 Gold recovered
Mines treated
Year produc- (thousand Tro Value Average

ing cubie ounces (thou- value per

yards) sands) cubic yard
25 902 8,639 $506 $0.561
23 972 1,107 695 156
21 975 9,146 1,461 1.498
23 1,751 14,980 2,419 1.381
26 1,699 22,605 2,833 1.667

1 Excludes material treated primarily for the recovery of platinum.
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No. 6 started up in September 1976. No. 5
was shut down for 3 weeks to replace the
bucket-line and buckets. Alaska Gold Co.
did not operate its dredge on the Hogatza
River. Bliss and Sons continued operating
on the Ungalik River east of Nome. The
Alaska Department of Fish and Game de-
nied Bliss and Sons an operating permit
for 1977.

More than 75 placer miners were notified
of adjudicatory hearings on National Pol-
lutant Discharge Elimination System
(NPDES) Permits. Preliminary hearings
planned for December 1976 were delayed
until early 1977. Gil Zemansky, formerly of
Fairbanks, claimed EPA discharge standards
were too lenient and asked for hearings to
clarify the issue. The Alaska Miners Asso-
ciation formed a placer miners committee
to represent the placer mining industry in
this and similar incidents.

Placer gold production was reported in
the Circle-Center district, Coal Creek, Man-
ley Hot Springs, Fortymile, Boundary, Wise-
men, Ruby, Flat, and Marble Creek areas.
There also was activity in the Kougarok
and Candle areas on the Seward Peninsula.
Several placer mines were operating in the
Kantishna district and a lode gold mine
was operating near Willow. Four Bears En-
terprises continued its exploration program
at the Bartholomae mine at Easter, west of
Fairbanks. Callahan Mining Corp. con-
tinued underground exploration at the
Little Squaw mine, Chandalar district. This
work was started in 1974 when a 9- to 15-
foot-wide vein assaying more than 2 ounces
per ton was found.

Alaska Mineral and Exploration Ltd.,
Inc, built a $225,000 mining machine de-
signed to dredge the gold sand beaches off-
shore Nome. This four-wheeled vehicle is
capable of operating up to 100 feet from
shore in water depths of 20 to 40 feet. The
designers say the vehicle can dredge up to
200 cubic yards per hour; operating costs
will be about $1.90 per cubic yard.

Molybdenum.—United States Borax &
Chemical Corp. confirmed a molybdenum
discovery 45 miles east of Ketchikan. The
announcement came after an extensive ex-
ploration and drilling program conducted
over the past 5 years. Preliminary drilling
indicated a deposit in excess of 120-million
tons. Most of this is near the surface and
it is suitable for open pit mining.

United States Borax applied for U.S.
Forest Service permits to construct an ac-
cess road to the mine site at Quartz Hill.
Several routes are being considered and a
draft EIS is expected early in 1977. Pre-
liminary planning includes a 6,000-ton-per-
day concentrating plant, a dock, and other
support facilities at an estimated cost of
$250 million. If the project is feasible, it
would employ about 1,000 people during
the construction phase and about 500 work-
ers on a fulltime production basis. Ketchi-
kan would be the primary supply base for
the mine. ’

Nickel.—Inspiration Consolidated Cop-
per Co. continued its exploration drilling
program to delineate a nickel-copper de-
posit on Yakobi Island in southeast Alaska.
Newmont Mining Corp., Cities Service
Corp., and Union Pacific Minerals Corp.,
have postponed indefinitely any further
activity on their nickel-copper deposit in
Glacier Bay National Monument.

Platinum.—There were small amounts
of platinum produced at gold placer opera-
tions in 1976. Goodnews Bay Mining Co.
closed its placer dredging operation on the
Salmon River near Platinum.

Silver.— Exploration for silver and asso-
ciated metals continued at about the same
pace as in 1975. Activity in the Kantishna
area, Mount McKinley district remained
about the same.. Exploration activity in
southeast Alaska™ increased due to an-
nouncements of several discoveries in the

‘area. Activity in Arctic Alaska and the

Seward Peninsula increased considerably
over that of 1975.

Tin.—Exploration drilling of a lode tin
deposit on the Purkeypile property con-
tinued at about the same level as 1975.
This potential mine is within the bound-
aries of the proposed south extension of
Mount McKinley .Park. Small amounts of
tin also were produced at Tin City near
Wales on the northwest coast of Alaska.

Uranium.*—There was a significant in-
crease in exploration for uranium in 1976.
The U.S. Geological Survey announced the
presence of uranium, thorium, and rare-
earth elements concentrations on the south-
east coast of the Seward Peninsula. Wide-
spread intrusive rocks with above-average
uranium-thorium values and the occurrence

¢ Prepared by Conwell, C. Mining Engineer,

Alaska Division of Geological and Geophysical
Surveys.
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of several uranium prospects were reported.
The intrusive rocks are primarily monzonite
and syenite but include both nepheline
syenite and quartz monzonite. Exxon Co.
and Cotter Corp. were active in southeast
Alaska. Cotter plans a drilling program
centered around the Old Bokan Mountain
mine near Kendrick Bay on Prince of Wales
Island.

WGM, Inc., a minerals consulting firm in
Anchorage, was awarded a contract by the
U.S. Energy Research and Development
Administration (ERDA) for geological
evaluations of the Cook Inlet and Susitna
Basin areas in south-central Alaska. This is
part of a nationwide ERDA program to
locate additional sources of uranium. The
Alaska Division of Geological and Geophys-
ical Surveys also is investigating the ura-
nium potential in Alaska as part of the
long-range goal to locate and assess all min-
eral and energy resources in Alaska.

NONMETALS

Barite.—Chromalloy Mining, a sub-
sidiary of Chromalloy American Corp.,
Houston, Tex., continued to produce barite
from its mine near Petersburg in southeast
Alaska. Chromalloy did not ship any crude
ore in 1976. All production was crushed,
pulverized, and sacked for Alaskan markets.
A second barite deposit is being developed
in southeast Alaska. Reports indicate the
barite-lead-silver deposit near Haines is
sizeable. Access roads have been constructed
to the property which is conveniently lo-
cated to future offshore drilling activity in
the Gulf of Alaska.

Fluorite.—Lost River Mining Corp.
continued its efforts to develop a fluorite-
tin-tungsten deposit at Lost River on the
Seward Peninsula. The company applied to
the U.S. Army Corps of Engineers for per-
mits to construct two outfall lines at the
mine site.

Sand and Gravel.—Production of sand
and gravel in Alaska increased by about
26 million tons in 1976 due primarily to
construction on the trans-Alaska oil pipe-
line and uptrends in other construction sec-
tors. This trend is expected to continue
until all pipeline activity is completed.
Consumption of sand and gravel for gen-
eral highway construction, building, and
for airport use continued to increase in
1976. There were approximately 75 million
tons of sand and gravel used in Alaska in
1976 compared with about 48 million tons
in 1975.

Anchorage Sand and Gravel, the largest
sand and gravel company in Alaska, opened
a new pit about 35 miles north of Anchor-
age near Palmer. Sand and gravel has been
increasingly difficult to obtain within the
municipality of Anchorage; operating re-
strictions have become more stringent,
forcing the company to move to assure an
adequate supply to meet the increasing de-
mand. The deposit is in the Talkeetna foot-
hills, about 1 mile west of the railroad. It
is expected to produce about 2 million tons
per year for 14 to 16 years. Material is
moved from the mine site to a loading
station on the rail siding by two 1,500-feet-
long, 3-feet-wide conveyor belts. The belts
deliver about 1,800 short tons of material
per hour to the rail siding. An 85-ton rail
car can be loaded in less than 1 minute.
Pit-run material is hauled by rail to An-
chorage Sand and Gravel’s facilities in the
municipality of Anchorage. During the con-
struction season, a 70- to 80-car train run
is made 6 days per week. Capacity per train
is about 6,500 tons.

Stone.—Production of stone declined
about 249, from that of 1975. About 6.7

million tons was produced in 1976, valued
at about $20 million. Most of the stone pro-

duction was used as riprap or for fill.
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Table 7.—Principal producers

Commodity and company

Address

Type of activity Region

Baé'ite: Chromalloy American
orp.
Coal: Usibelli Coal Mining Co _

Gold :
Bliss and Sons —___________

Encgstrom and Son Dredging
0.
Heflinger Mining and
Equipment Co.

I.iétle Squaw Gold Mining

0.
Marvel Creek Mining Co __
Miscovich Mining Co _._.__
Peters Creek Mines —_____.
UV Industries, Inc ________

Sand and gravel :
Alaska Brick Co __________

Alaska General Sand and
Gravel.
Alfska Sand and Gravel,
ne. ,
Anchorage Sand and Gravel.
Baugh-Belarde __._________
Castle Construction Co __..
Central Construction Co.,
Inct
Green Associated ___.______
Rogers and Babler Inc ...
Vast Construction Co., Inc _
Stone:
Burgess Construction Co __.
Ketchikan Pulp Co ________
Klatt Aggregate Inc ......_
LOG Logging CO oo __
Moore Construction Co.,
ne.
‘Wayne Construction Co ...
‘Welborn Construction Inc .

Tin:
Lee Bros. Dredging Co., Inc..

Box 650 .
Petersburg, Alaska 99833
Box 3018

Fairbanks, Alaska 99701

129 East 11th Ave.
Anchorage, Alaska 99501
Box 536

Nome, Alaska 99762

409 Clara St.

Fairbanks, Alaska 99701
Box 184

Spokane, Wash, 99210

Nyak, Alaska 99642 _______

Box 23

McGrath, Alaska 99627
700 Ash Pl

Anchorage, Alaska 99501
437 Madison Ave.

New York, N.Y. 10022

7800 Lake Otis Rd.
Anchorage, Alaska 99507
Lake Otis Rd.
Anchorage, Alaska 99507
University Ave.
Fairbanks, Alaska 99707
1813 East 1st Ave.
Anchorage, Alaska 99501
1848 Ship Ave.
Anchorage, Alaska 99501
8121 Sand Lake Rd.
Anchorage, Alaska 99502
428-117 2d Ave.

Seattle, Wash, 98101
Pouch 85

Fairbanks, Alaska 99707
4607 East Tudor Rd.
Anchorage, Alaska 99507
Box 4-GG

Anchorage, Alaska 99509

394 Hamilton
Fairbanks, Alaska 99707

Box 1619

Ketchikan, Alaska 99901
Lake Otis Rd.
Anchorage, Alaska 99502
Cape Pole

Ketchikan, Alaska 99901

Ketchikan, Alaska 99901 ___

4100 Tongass Ave.
Ketchikan, Alaska 99901
Box 634

Kodiak, Alaska 99615

Box 816
Nome, Alaska 99762

Open pit . _____
Alaska.
wwme@0 _o________ Yukon River.

Placer-dredge _____ Northwestern
Alaska.
Seward
Peninsula.
Placer . ________ Yukon River.

—eu-do

Cook Inlet-
Susitna.

Seward
Peninsula.

Yukon River.

Cook Inlet-
Susitna.

Northwestern
Alaska.
Southeastern

Susitna.
Do.

Yukon River,
Southeast
Alaska.

Southeastern
Alaska.

Cook Inlet-
Susitna.

Southeastern
Alaska.

___________ Do.

Seward
Peninsula.

1 Also stone.



The Mineral Industry of Arizona

This chapter was prepared under a cooperative agreement between the Bureau of
Mines, U.S. Department of the Interior, and the Arizona Bureau of Mines for collecting

information on all minerals.

By Joseph C. Arundale*

Arizona mineral output in 1976 reached
a new record high of $1.7 billion. Arizona
ranked 10th among the States in value of
minerals produced in 1976. Output of most

major mineral commodities in Arizona was
up in 1976, compared with the temporary

downtrend in 1975.

Copper production exceeded 1 million
tons, an alltime high, and its value ac-
counted for about 83%, of total mineral
value in Arizona. Arizona continued its
longstanding role as the Nation’s leading
producer of copper, accounting for 649, of
the U.S. total. The State again ranked sec-
ond in molybdenum output, second in
silver, and fourth in gold; output of all
these metals was up significantly in 1976.

The nonmetallics registered gains, par-
ticularly in sand and gravel, stone, and
lime. Coal output expanded 499, and ex-
ceeded 10 million tons.

An active exploration program was con-
ducted throughout the State for a variety
of minerals. The minerals industry was
confronted with a growing number amnd

- expanding variety of problems, including

water supply and quality, environmental
restrictions, accelerating costs, taxation, and
land use regulations. Some of these prob-
lems were reaching the critical stage.

1 State Liaison Officer,

Bureau of Mines,
Phoenix, Ariz.

i



78 MINERALS YEARBOOK, 1976

Table 1.—Mineral production in Arizona*

1975 1976
Mineral Quan- Value Quan- Value
tity (thousands) tity (thousands)
Asbest: short tons__ 1,676 W w w
Clays th nd short tons_. 129 $483 228 33361
Coal (bituminous) do 6,986 w 10,420 w

Copper (recoverable content of ores, ete.) -
short tons__ 813,211 1,044,162 1,024,421 1,425,994

Gem st NA 35,000 NA 4,000
Gold (recoverable content of ores, ete.)
troy ounces_. 85,790 13,854 102,062 12,790
Gypsum ___________________ thousand short tons__ 117 419 139 529
Lead (recoverable content of ores, ete.)
short tons_. 420 181 338 156
Lime the d short tons_. 512 12,444 546 16,115
Mica, scrap do. 2 . 65 w w
Molybd (content of trate)
thousand pounds._. 25,030 61,411 31,073 89,148
Natural g: million cubic feet_. 208 58 262 T4
Petroleum (crude) --thousand 42-gallon barrels__ 635 38,332 519 2,724
Pumice o _____ thousand short tons_. 856 1, 294 802 1,240
Sand and gravel do. 17,222 36, 490 418,131 440,184
Silver (recoverable content of ores, ete.)
thousand troy ounces__ 6,286 27,783 7,615 38,126
Stone thousand short tons__ 3,404 11,030 4,147 13,921
Zinc (recoverable content of ores, ete.)
' short tons_. 8,655 6,751 9,601 7,080

Value of items that cannot be disclosed :

Beryllium concentrate (1976), cement, clays
(ball clay and common clay, 1976), feldspar,
fluorspar (1976), helium (high purity), iron
ore, perlite, pyrite, salt, sand and gravel
(industrial, 1976), tungsten, turquoise

(1975), and values indicated by symbol W __ XX 63,666 XX 79,229
Total XX 1,288,423 XX 1,726,621
Total 1967 tant dollars XX 509,829 XX ? 620,720

P Preliminary. NA Not available. ‘W Withheld to avoid disclosing company proprietary data;
value mcluded wﬂ:h “Value of items that cannot be disclosed.” XX Not applicable.
ed by mine shipments, sales, or marketable production (including con-
sumptxon by producers)
dia ll?.xcludes ball clay and common clay; value included Wlth “Value of items that cannot be
sclosed.”
8 Excludes turquoise ; value included with “Value of items that cannot be disclosed.”
dl‘ lls‘.xcludes industrial sand and gravel; value included with “Value of items that cannot be
sclosed.”
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Table 2.—Value of mineral production in Arizona, by county *

(Thousands)
County 1975 1976 Minerals produced in 1976 in order of value
Apache oo — $5,124 $3,863 Petroleum, pumice, clays, sand and gravel, natural
gas, helium. :
Cochise —cccommamaaan w w Colppﬁr, lime, stone, sand and gravel, silver, gold,
ead.
Coconino oo ,54 2,532 Sand and gravel, pumice, stone.
Gila e 178,218 187,098 Copper, silver, molybdenum, gold, sand and gravel,
asbestos, fluorspar, stone, lime, clays, lead.
908 1,021 Copper, sand and gravel, pumice.
W  Copper, silver, lime, gold, stone, sand and gravel.

W
21,454 20,491 Sand and gravel, lime, salt, mica, stone, clays.
32,578 27,736  Copper, molybdenum, sand and gravel, silver, feldspar,
stone, zine, gold, lead.
Navajo —coccecameeee 22,472 38,341 Coal, sand and gravel, iron ore, pumice, stone.
Pima oo 450,912 680,513 Copper, molybdenum, cement, silver, sand and gravel,
stone, gold, lead, clays, zine, tungsten, miea.
Pinal ___ 297,750 401,327 Copper, molybdenum, silver, gold, stone, sand and
gravel, lime, perlite, gypsum, pyrites, lead, zinc.
Santa Cruz w 600 Sand and gravel, zine, silver, lead, gold, copper.
Yavapai 57,593 67,506 Copper, cement, zine, lime, sand and gravel, stone,
molybdenum, silver, gypsum, clays, gold, lead.
Sand and gravel, stone, lead, silver, zine.

Yuma _________ W w
Undistributed 2 _ 217,870 295,594
Total 3 1,288,423 1,726,621

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”

1 Value of petroleum is based on an average price per barrel for the State.

2 Includes value of mineral production that cannot be assigned to specific counties, gem stones,
- and values indicated by symbol W.

8 Data may not add to totals shown b of independent rounding.

Table 3.—Indicators of Arizona business activity

. Change,
1975 1976 percent
Employment and labor force, annual average:

Total civilian labor force thousands 877.0 947.0 +-8.0

U loyment do 82.6 93.0 -+4-12.6

Employment (nonagricultural) :

) Mining 24.6 24.5 g
Manufacturing 99.8 105.6 +5.
Contract construction 43.8 414 —b5.6
Transportation and public utilities 38.8 39.4 5
Wholesale and retail trade - 175.8 183.4 4.
Finance, insurance, real estate 4 42.6 +.9
Services 134.4 143.8 +17.
Gover t . 169.7 177.3 +4.

Total ricultural loyment do. 729.1 758.0 +4.0
Personal income:
Total millions $11,819 $13,166 +114
Per capita $5,344 $5,799 +-8.5
Construction activity : .
Number of private and public residential units
authorized 18,504 23,963 +29.5

Value of nonresidential construction ______ millions__ $221.2 $585.3 +-164.6

Value of State road contract awards .- do___- $120.0 $140.0 +16.7

Shipments of portland cement to and within the

State the d short tons__ 1,086 1,111 +23
Mineral production value:

Total crude mineral value millions $1,288.4  $1,726.6 +4-34.0

Value per capita, resident population - $582 $761 -+-30.8

Value per square mile $11,311 $15,158 +4-34.0

P Preliminary.

Sources. U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Con-
struction Magazine, and U.S. Bureau of Mines.



80 ] MINERALS YEARBOOK, 1976

2,000

1,600 I~

1,200 I~

800 -

MILLION DOLLARS

400

---"‘

0 1

-~

Copper

.
Ve L d
¢ S

1960 1965

1970 1975 1980

Figure 1.—Value of mine production of copper and total value of mineral v
production in Arizona.

Table 4.—Arizona: Major sources of

income*
(Millions)
Source of income 1975 1976  Change,
percent
Manufacturing
(value added) ___ $1,950 $2,140 -+9.7
Mining 2 1,288 1,727 +34.
Tourism ___ -— 2,625 _—
Livestock _______ 505 541 -+17.1
Crops ————————— 581 699 +20.3

1Valley National Bank Research Department,
Phoenix, Ariz.
3U.S. Bureau of Mines.

Table 5.—Arizona: Valuation on cen-
trally assessed groups of property *

(Millions)

Change,

Group 1975 1976 percent
Utilities _______ r$780.4 $813.7 +4.3
Mines _________ r1,109.1 1,166.6 +5.2
Pipelines ______ 344.0 312.3 —9.2
Railroads ______ 146.6 140.1 —4.4
Airlines _______ 27.5 30.1 +9.5
Oil and gas ___ 3.5 3.0 —14.3

T Revised.

1 Pay Dirt, June 28, 1976.

Trends and Developments.—OQutput of
most major mineral commodities in Arizona
was up in 1976, compared with the tem-
porary downtrend in 1975 which reflected
the general recession in the Nation’s econ-
omy that year. Worldwide, the long-term
trend in both production and consumption
of copper has been upward. Discoveries,
new developments, and expansions con-
tinued to add to overall production capacity
for copper in Arizona. Improved domestic
demand and higher prices during the first
part of 1976 caused output of copper in
Arizona to reach an alltime high. Arizona
produced 649, of the Nation’s copper dur-
ing 1976. New production facilities brought
onstream in 1976 included an underground
mine and two electrowinning plants.

A report on the copper’s impact on the
Arizona economy in 19752 indicated that
the copper industry “retained its traditional
position as a major source of personal, busi-
ness, and governmental income” despite
production cutbacks and layoffs. The report
calculated the copper industry’s contribu-
tions to personal income in the State at

? Leaming, G. F. The Copper Industry’s Im-
pact on the Arizona Economy. Arizona Economic
Information Center, September 1976, 40 pp.
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$360.2 million in direct payments to resi-
dents, mostly as wages and salaries. Almost
$388 million in income was provided by
copper to other Arizona businesses. In 1975,
the Arizona copper industry also paid more
than $103 million in property taxes, sever-
ance taxes, corporate income taxes, payroll
taxes, sales taxes, motor vehicle licenses,
rents, and royalties for use of State lands.
According to the report, the combined im-
pact of the copper industry on Arizona’s
economy in 1975 was “to provide, both
directly and indirectly, more than $5.1 bil-
lion in personal, business, and government
income” or “46 times the amount that it
took from the State.”

The Navajo Tribal Chairman offered to
share the tribe’s mineral wealth with the
State of Arizona in return for better med-
ical facilities, more educational opportun-
ities, and improved roads on the giant res-
ervation in northeast Arizona.

The year 1976 began with substantial

industry-held copper stocks on hand in the
United States and other areas. In the first
half of the year, sales volume and prices
were rising, with demand reaching a peak
in the second quarter. Much of the in-
creased demand for copper products during
the first half of the year was satisfied from

fabricators’ inventories and increased cop-
per imports. There was a decline in de-
mand as well as-prices in the second half,
particularly in the last quarter.

Producer prices for refined copper rose
early in 1976 but declined later in the year.
The average price was 69.6 cents per
pound, compared with an average of 642

cents for 1975, but a yearend quotation of

65 cents per pound carried over into 1977.
US. consumption of refined copper was
estimated at 2.0 million tons, a 309, increase
from the depressed levels of 1975 but 9%
below that of 1974. Net imports of copper
were a larger component of supply as im-
ports of unmanufactured copper rose from
324,000 tons in 1975 to over half a million
tons in 1976, while exports declined from
234,000 tons to 172,000 tons in the same
period.

Employment and Injuries.—Employment
in the minerals industry- in Arizona was

.fairly constant during the year at about

21,000 workers. Man-hours worked in the
minerals industry totaled slightly over 42
million, compared with zbout 39 million in
1975. There was little change in the fre-
quency rate of fatal injuries, but the non-
fatal rate decreased slightly.
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Table 6.—Arizona: Worktime and injury experience in the mineral industries®

T

Fatal

Men Man- Fatal Nonfatal Nonfatal
Year and industry em- hours injur- quf:;:y al‘)il!i';g g,':;‘ll’g'?y
ployed  worked ies rate injuries " rate
4,996 9,633,025 3 0.31 479 48.89
7,030 13,320,gg8 2 15 26? 19.97
Mills .__ZTT7T7TTT 5,187 9,630,528 1 .10 191 19.73
Subtotal ________ 17,306 82,617,473 6 18 937 28.42
Offi - 1,838 38,462,406 — - 4 1.16
19,144 36,079,879 6 17 941 25.80
58 27,171 - - - -
8 2,172 -— - - -
13 - 4,724 — - - —
79 34,667 - - - -
5 1,401 _ - —= -
84 36,068 - - - -
Surface -..—.___ 1,084 1,132,147 3 2.65 10 8.8
72 78,0 — — —_— -
1,106 1,205,231 3 2.49 10 8.30
7 6,337 - - - -
19;1 262,558 . - 26.66
212 277,507 - - 7 25.22
11 ,830 — - —— -
223 287,337 — — 7 24.36
350 742,480 = = 27 36.36
33 63,626 - - - —
383 806,106 — — 27 33.49
4,772 9,469,514 3 0.32 452 47.31
5,912° 12,580,588 2 .16 180 14.31
656 1,211,510 - — 7 5.78
5,173 10,682,022 2 .19 189 17.69
16,513 33,943,634 7 21 828 24.39
1,926 3,655,723 - - 3 R
18,439 37,599,357 7 .19 831 22.10
3 32,053 - - - -
9 2,675 - - - -
7 2,232 — — - -
89 36,960 - - - -
3 765 — - - _—
92 37,725 —— — — -—
Sand and gravel :
Surface ___..___.__ 1,080 1,445,708 - - 9 6.23
Office _.__ 115 143,026 _ — —— _—
Total 1,195 1,588,734 — — 9 5.66
Other nonmetals :
Underground .._._. 30 11,881 - - 1 84.17
Surface 197 239,663 - - 7 29.21
Mills _____ 24 29,475 - - 1 33.93
Subtotal 251 281,019 - - 9 32.03
Office .__.. 13 | 14,351 . —— — -
Total 264 295,370 _— - 9 30.47
Coal :
Underground ____.. _— —m - — - -
Surface 632 1,273,417 .79 53 41.62
Shops .. _— - - - - -
Mills ______ 32 61,493 - — - -
Subtotal _ 664 1,334,910 1 S5 53 39.70
Office oo __.__ 10 ,055 —— — _— -
Total . ______ 674 1,357,965 1 4 53 39.03

1 All injuries and man-hours reported and in file will be

frequency rates, only those injuries for which man-hours ar

Source: Mining Enforcement and Safety Administration.

tabulated, but when computing injury-
e reported and in file will be used.
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Legislation and Government Pro-
grams.—Arizona officials were seeking
funds from the National Science Founda-
tion to study the impact of Federal, State,
and local regulations on the copper indus-
try. The project would be coordinated by
the Arizona Economic Planning and De-
velopment Office and conducted largely by
State universities. Every aspect from ex-
ploration through manufacture of finished
copper products would be included in the
study, with special attention to such items
as the accessibility of minerals on public
lands and smelter emissions controls. The
primary objective would be to aid public
and private interests in developing regula-
tions that would maximize social benefits
while minimizing private costs.

A bill was introduced to establish a Bu-
reau of Geology and Minerals Technology
in place of the Arizona Bureau of Mines.
Such a new bureau could improve financial
assistance from the State and subsequently
the services to. the mineral concerned
public.

Exploration, Geologic Studies, Map-
ping.—A study by the Arizona Bureau of
Mines for the U.S. Geological Survey
showed a favorable uranium potential in a
18,000-square-mile region that includes the
Mogollon and Tonto Rims in east-central
Arizona. Likelihood for uranium occur-
rences was said to be especially favorable
under portions of the Fort Apache Indian
Reservation. The purpose of the study was
to develop data that could be used in plan-
ning exploration programs. Copies of the
report are available from the University of
Arizona.

Kerr-McGee Corp. and Rocky Mountain
Energy Co. were exploring a 14-square-mile
area in the Whetstone Mountains near
Benson. According to the U.S. Forest Serv-
ice, 15 exploratory holes were planned.

Duval Corp. and St. Joe Minerals Corp.
drilled exploration holes in search of potash
minerals in Apache County. Although the
results have been confidential, potential re-
sources of potash are believed to occur in
that area.

The Arizona Department of Mineral Re-
sources began a program of plotting its
mines and minerals files on large-scale
county maps. This effort included inven-
torying the extensive files in the Depart-
ment’s possession, assigning file numbers,

and then locating files by numbers on the
maps. The system was expected to greatly
improve availability, access, and usefulness
of the file information. In addition, the
Department’s files were being microfilmed.

The Arizona Bureau of Mines published
a resume of coal resources on Black Mesa
in its publication “Fieldnotes.” The coal re-
source could amount to-as much as 21 bil-
lion tons.

Energy.— Calling it “the first such for-
mal agreement signed between the Energy
Research and Development Administration
(ERDA) and any state,” Governor
Castro announced a 5-year agreement that
requires the State to identify regional
needs, skills, and resources in energy-related
fields and then submit specific research pro-
posals for funding and technical support.

The Arizona State Corporation Commis-
sion signed a certificate of environmental
compatibility for the Palo Verde nuclear
generating station proposed by a consor-
tium of southwestern utilities. The first
stage -in the licensing procedure also got
underway with hearings by the Atomic
Safety and Licensing Board of the U.S.
Nuclear Regulatory Commission which
were expected to lead to a Federal decision
on a construction permit for the $2.8 bil-
lion Arizona Nuclear Power Project. The
first of three reactors at the 3,810-megawatt
powerplant were planned for completion by
1982, if permits are granted. Opponents of
the project said they would attempt politi-
cal action to halt the project.

Environment.—Concerns about environ-
mental factors affecting the minerals indus-
try continued to rise in priority; the eco-
nomic consequences also continued to
increase in significance and complexity.

Arizona copper companies indicated that
smelter emission regulations proposed by
the State Air Quality Control Division dur-
ing 1976 were acceptable, but a long-stand-
ing controversy between the State and the
Environmental Protection Agency (EPA)
was not resolved. Proposed regulations es-
tablished specific sulfur emission limits for
each of the State’s seven copper smelters
and outlined requirements for air monitor-
ing systems in the vicinity of smelters. The
major problem in settling this 5-year con-
troversy was between the State and the
EPA, which had not responded to these
new proposed regulations.
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Five of Arizona’s copper smelters re-
quested a further extension of a State
Health Department order exempting
smelters from some air pollution regula-
tions. Smelters encountered problems of
sulfuric acid mist as installation of new
equipment to meet pollution standards was
nearing completion. The smelters indicated
they should be able to complete modifica-
tion of equipment to handle the mist prob-
lem if given time.

Phelps Dodge Corp. requested permission
from the Air Pollution Control Board to
reduce production as a means of obtaining
sulfur oxide emission compliance. The
company had spent $19 million on control
of particulates but could not justify an acid
plant as demanded by EPA.

Water.—Court decisions regarding the
legality of pumping and utilizing water in
Arizona created serious questions about the
future supply of water for. copper mining
operations in the State.

A State Supreme Court ruling that water
cannot be taken out of the Santa Cruz
valley south of Tucson could be crucial to
the huge copper industry in an area where
nearly one-half of Arizona’s copper is pro-
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duced. The Court decision resulted from a
1969 suit by Farmers’ Investment Co.
(FICO), claiming illegal depletion of water
under an Arizona law which prohibits
pumping water from one parcel of land to
another if other landowners’ supplies are
reduced by the pumping. The decision said
that “FICO need not wait for its farms to
be devastated before applying for injunc-
tive relief against unlawful acts.”

Although water supplies are not yet at a
critical stage in Arizona, the problem of
sharing available supplies is approaching a
crisis. The decision by the Arizona Supreme
Court that the copper mines (and the City
of Tucson) could not legally continue
groundwater pumping -practices in the
Santa Cruz Valley, pointed up the urgent
need for legislative action to assure at least
equitable distribution of available supplies.
Governor Castro asked the big water users
in the State—the mining industry, agricul-
ture, cities, and Indians—to help ease
Arizona out of its water crisis by cooperat-
ing on. compromise legislation they all
could support. in the next session-of the
Arizona legislature.

REVIEW BY MINERAL COMMODITIES

METALS

Metals accounted for about 909, of the
total value of Arizona mineral production.

Copper.—Nearly 83% of the value of
mineral output in Arizona in 1976 was
represented by copper alone.

Table 7.—Arizona: Total value of mineral production in Arizona, and production
and value of copper in Arizona and the United States

Arizona United States Arizona

Total Copper production Copper production Percent Percent

Year value of of U.S. of world

mineral Quantity Value Quantity Value copper copper

production (short (thou- (short (thou- produc- produe-
(thousands) tons) sands) tons) sands) tion tion
1972 ________ $1,091,004 908,612 $930,419 1,664,840 $1,704,796 54.6 12.4
1973 .. 1,304,988 927,271 1,108,453 1,717,940 2,044,346 54.0 11.8
1974 _______ 1,562,234 858,783 1,327,678 1,697,002 2,468,964 53.8 10.7
1976 . __. 1,288,423 813,211 1,044,162 1,413,366 1,814,763 57.5 10.6
1976 . ___. 1,726,621 1,024,421 1,425,994 1,605,586 2,234,975 63.8 12.5
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Figure 2.—Mine production of copper in Arizona, by month, in terms of
recoverable metal.
Table 8.—Arizona: Fifteen leading copper-producing mines, in order of output
Rank Rank
in in Mine County Operator : S°““i:: ?g'rcsopper
1976 1975
1 1 Morenci Greenlee ... Phelps Dodge Corp - Copper ore, copper
precipitates, copper
tailings.
2 2 San Manuel Pinal Magma Copper Co __ Copper ore.
3 3 Sierrita Pima Duval Sierrita Corp. Do.
4 16 Twin Buttes do Anamax Mining Co - Do.
5 5 Ray Pinal Kennecott Copper Copper ore and copper
Corp. precipitates.
6 4 Pima Pima C)éprus Pima Mining Copper ore.
0.
7 9 Metealf o oo___ Greenlee __.. Phelps Dodge Corp - Cczgle.r ore and copper
ilings.
8 6 Pinto Valley Gila Cities Service Co -_- Copper ore and copper
precipitates.
9 10 New Cornelia ______ Pima - Phelps Dodge Corp - Copper ore.
10 8 Superior (Magma) .. Pinal ... Magma Copper Co . 0.
11 7 Inspiration ila Inspiration Consoli- Copper ore and copper
dated Copper Co. precipitates.
12 11 Mission oo Pima oo ASARCO Incor- Copper ore.
porated.
13 14 Silver Bell oo —aan do do Copper ore and copper
precipitates.
14 12 Sacaton ______o_____ Pinal do D ore.
15 13 Bagdad . Yavapai .- Cyprus Bagdad Do.

Copper Co.
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Table 9.—Arizona: Material handled and copper produced at fifteen leading
copper mines

‘Waste material
removed (ex-

. cluding Material placed
Ore mined material in leach dumps Total copper
Mine s(l:};:tu::::) placed in leach (thousand pll;o;l.gced 1
dumps) short tons) (short tons)
(thousand
short tons) ,
1975 1976 1975 1976 1975 1976 1975 1976
OPEN PIT
Moreneci 16,174 18,705 5,447 7,020 15,823 20,957 98,083 113,067
Sierrita 31,431 34,023 44,340 50,578 - -- 93,364 101,464
Twin Buttes 2,118 13,383 146,153 71,391 5,535 2,006 15,383 95,661
ay 6,868 9,806 . -- 24356 25,127 59,425 86,228
Pima 19,631 19,554 39,813 . 39,977 - - 77,271 77,493
Metealf . ____ 5,666 11,328 5,414 8,641 10,094 12,144 35,748 178,190
Pinto Valley ___. 13,093 15,159 - -- 23,987 26,279 55,803 66,803
New Cornelia 1,270 9,482 6,860 6,699 4,045 3,995 83,495 51,016
Inspiration _ 6,297 4,610 10,409 3,633 7,139 5,209 244,897 35,935
Mission ___ 5,090 6,407 7,578 9,763 — _ 6,94/ 35,190
Silver Bell 2,542 3,076 5,101 4,812 949 976 18,267 22,283
Sacaton 3,606 8,732 22,544 21,859 - -- 21,918 22,021
Bagdad - ____________ . 2,082 2,044 2,428 17,388 - 2,604 18,960 17,795
UNDERGROUND
San Manuel ______________ 16,683 15,016 27 159 - -~ 97,031 113,730
Superior (Magma) _______ 956 971 135 150 -— -~ 40,393 41,446

1 Gross metal content.
3 Recoverable content.

Table 10.—Arizona: Mine production (recoverable) of gold, silver, copper, lead,

and zinc, by county

Material

Lode Gold Silver
” sold or
County pnr’;g::_ t(rtzmed p =
rd short roy roy
ing1 tons) ounces Value ounces Value
48 179,095,757 90,586 $14,470,208 6,355,528 $29,934,537
39 169,244,487 85,790 13,854,229 6,285,854 . 27,783,475
4 2,782,783 3,828 479,725 171,221 744,811
9 30,166,602 9,219 1,155,326 461,523 2,007,625
2 30,044,534 17,338 2,172,797 1,051,955 4,576,004
9 90,023,951 25,246 3,163,829 4,096,166 17,818,322
9 35,337,840 45,812 5,741,159 1,521,426 6,618,204
3 1,566 38 4,763 7,001 30,455
4 2,136,377 523 65,543 102,132 444,275
5 4,748,498 58 7,269 203,688 886,043
Total® ______________ 45 195,242,151 102,062 12,790,411 7,615,112 33,125,739
Copper Lead Zinc
Sh Short Toltal
Short ort 0; value
tons Value tons Value tons Value
1974, total ________ 858,783 $1,327,678,300 1,059 $476,453 9,699 $6,964,223 $1,379,528,721
1975, total ________ 813,211 1,044,162,368 420 180,587 8,655 6,751,054 1,092,731,713
1976 :
8,942 12,447,905 (%) 189 - - 13,672,630
128,762 179,236,159 *) 33 - - 182,399,143
184,563 256,912,067 - —_— - 263,660,868
399,308 555,836,434 264 121,748 24 17,711 576,958,044
269,408 375,015,390 6 2,664 2 1,655 387,379,072
Santa Cruz ___ 1 ,809 45 20,872 114 84,349 142,248
Yavapai ______ 20,148 28,046,707 3) 160 9,349 6,918,546 35,475,231
Undistributed 2_ 13,288 18,497,195 22 10,291 11 8.126 19.408.924
Total 3 ______ 1,024,421  1,425,993,666 338 155,957 9,501 7,030,387 1,479,096,160

1 Operations at miscellaneous cleanups not counted as mines. .
2Includes Graham, Mohave, and Yuma Counties combined to avoid disclosing company proprietary

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

4 Less than 14 unit.
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Table 11.—Arizona: Mine production (recoverable) of gold, silver, copper, lead, and
zinc in 1976, by class of ore or other source material

Material
Number sold or Gold Silver Copper Lead  Zinc
Source of treated (troy (troy (short (short (short
mines 1 (short ounces) ounces) ' tons) tons) toms)
tons)
Lode ore:
. Gold, gold-silver, and
silver? oo 10 993,117 3,860 289,065 25 2 -
Copper —eememeeeee 27 194,046,281 97,636 7,276,850 953,447 280 36
Copper-zine —-c—---- 1 90,278 325 81,545 2,768 - 9,349
Lead and lead-zinc 2. 8 1,313 18 2,554 1 56 115
Total 8 e 31 194,137,872 97,979 7,810,949 956,216 336 9,501
Other lode material :
Gold-silver-tailings
and copper
tailings 2 - 3 440,985 223 15,098 18,868 - -
Copper precipitates - 11 70,117 - - 49,313 _— _—
Total 3 14 111,102 223 15,098 68,180 - -
Grand total3 _____ 45 195,242,151 102,062 7,615,112 1,024,421 338 9,501

1 Detail will not add to total because some mines produce more than one class of material.
3 Combined to avoid disclosing company proprie'ta}'y ta.

3 Data may not add to totals shown b of indep t rounding.
¢ Excludes newly generated tailings.

Table 12.—Arizona: Mine production (recoverable) of gold, silver, copper, lead, and
zinc in 1976, by type of material processed and method of recovery

Type of material Gold Silver Copper Lead Zinc
‘processed and method (troy (troy (short (short (short

of recovery ounces) ounces) tons) tons) tons)

Lode:
Cyanidation —ccceocamaameeeeee 3,661 125,000 - - -
Acid leaching (vat, tank,

heap) 1 - — 124,939 — -
Smelting of concentrates ______ 97,936 1,309,435 830,548 335 9,501

Direct smelting of—

242 165,679 754 3 -

. _— 49,313 - -

223 15,098 18,868 — -

465 180,677 68,935 3 -
102,062 7,615,112 21,024,421 338 9,501

1 Includes copper recovered by electrowinning process.
2 Data do not add to total shown because of independent rounding.
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After 6 years and expenditure of $200.
million, Hecla Mining Co. produced the
first copper from its new underground mine -

30 miles south of Casa Grande. Hecla, joint
owner of the project with El Paso Natural
Gas Co., expected the mine would be in
full production Ly the end of 1976 with a
goal of 67,000 tons of copper annually.
However, the mine encountered technical
problems that slowed this schedule. The
mine is on the Papago Indian Reservation
and royalties go to the tribe. The mine
produces both sulfide and oxide ores.
Copper from the sulfide ore is recovered in
an electrolytic process. The oxide ores are
processed to cement copper and pelletized
for shipment to other smelters.

The Anaconda Company was merged into
a wholly owned subsidiary of Atlantic
Richfield Co., which had previously ac-
quired a large bloc of Anaconda common
stock.

Anamax Mining Co., a partnership in
which The Anaconda Company and a sub-
sidiary of AMAX, Inc., each have a 509, in-
terest, operated the Twin Buttes open pit
mine in Pima County. This mine produces
both oxide and sulfide ores. Sulfide ore is
concentrated and shipped to other locations
for smelting into anode copper. Oxide ore
is processed into cathode copper in an ad-
jacent leaching and electrowinning plant.

During 1976 Anamax completed process
changes and new equipment installation at
its Twin Buttes property and resumed op-
erations at the first of the year. The
company was working out difficulties en-
countered in its agitation leaching-electro-
winning plant completed in 1975.

ASARCO Incorporated and Anamax an-
nounced formation of the Eisenhower Min-
ing Co. to mine the Palo Verde property.
This property is between ASARCO’s San
Xavier South open pit and its Mission unit.
One ore body underlies all the area, but
diverse ownership had made it difficult to
develop the entire ore body until agree-
ment between all parties. Part of the ore
will be milled at existing concentrators at
ASARCO’s Mission unit. Anamax planned
to install a crusher at the mine and trans-
port ore to Twin Buttes on a 6.5-mile con-
veyor system. The ore body contains an
estimated 125 million tons averaging 0.6,
copper.

Continental Oil Co. (Conoco) announced
its decision to shelve indefinitely plans for

developing a large copper deposit ‘near
Florence. The deposit contains an estimated
800 million tons of ore with a grade of
0.409, to 0.459, copper. Oxide ores overlie
sulfide ore under about 350 feet of over-
burden. Conoco had spent $30 million in

land acquisition, exploration, engineering
design, environmental studies, and market-
ing research. After looking at such factors
as escalating development costs, dis-
couraging predictions of copper demand
and prices, and problems in negotiating
agreements .with nearby users of ground-
water, the company decided not to proceed.

Ranchers Exploration and.Development
Corp. produced cathode copper at its Blue-
bird open pit mine near Miami. The com-
Ppany uses heap leaching and a solvent ex-
traction—electrowinning process (SX-EW
process) - that operates in three steps. In the
first step, an organic mixture attracts and
concentrates the ore in leach solutions pro-
duced by heap leaching. The organic mix-
ture containing the copper is then separated
from the leach solution and mixed with a
high-strength sulfuric acid solution, which
strips the copper from the organic mixture.
The acid solution containing the concen-
trated copper then flows: directly into the
electrowinning plant where it. is circulated
through cells containing thin copper start-
ing sheets. Electric current is passed
through the _copper-bearing solution,
causing copper to be deposited on the
copper starter sheets. These sheets gradually
thicken to form cathodes weighing approx-
imately 150 pounds. The company estimated
that the Bluebird deposit contains approx-
imately 65 million tons of drill-indicated
reserves at an average grade of about 0.50%,
copper.

Occidental Minerals Corp. applied to the
city of Miami for a permit to use liquid
explosive to fracture copper-bearing zone
1,900 feet below the surface. The copper
would be leached by sulfuric acid intro-
duced through a drill hole, and pregnant
solutions would be recovered from nearby
holes.

Discovery of a large copper occurrence in
central Arizona was announced by a joint
venture of Hanna Mining Co. and Getty
Oil Co. Preliminary reports indicated a de-
posit of 250 million tons of material aver-
aging about 19, copper at depths below
1,600 feet. The preliminary indications were
not yet adequate to assess the commercial
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possibilities of the discovery. However, it
was believed that conventional mining and
metallurgical processes probably could be
applied. A decision on production probably
cannot be made for several years.

Gold.—Production of gold, largely as a
byproduct of copper production, increased,
but total value declined from that of 1975.

Molybdenum.—Output of molybdenum
as a byproduct followed the increase in pro-
duction of copper. The State ranked second
in the Nation in molybdenum output.

Silver.—Recovered as a byproduct of
copper production, silver output rose to the
highest level in several years—7.6 million
ounces.

Zinc.—Output of zinc increased 109,
during 1976. Most of the zinc came from
the Cyprus Bruce mine in Yavapai County,
but the reserves in this mine were reported
nearing exhaustion.

NONMETALS

Production of major nonmetallic min-
erals in the State was up from that of 1975.

Asbestos.—Jaquays Mining Corp. con-
tinued to produce chrysotile asbestos in
Gila County.

Cement.—Two companies produced all
the cement in the State in 1976: Arizona
Portland Cement Co., a division of Califor-
nia Portland Cement Co., with a plant at
Rillito in Pima County near Tucson, and
Phoenix Cement Co., a division of Amcord,
Inc., operating a plant at Clarkdale in
Yavapai County. The cement industry op-
erated at about the same level as in 1975,

Table 13.—Arizona:

but by yearend, demand was beginning to
build up.

Lime.—Because of the use of lime in
copper ore processing, the lime industry in
the State increased output to meet the ex-
panded demands of the copper industry.
Lime was also used for sugar refining, for
soil stabilization, in pulp and paper manu-
facturing, in water treatment, and in neu-
tralizing acids. :

Mica.—Scrap and flake mica was pro-
duced at the Buckeye mine in Maricopa
County and the San Antonio mine in Pima
County. The material was. ground and sold
for use in roofing materials, well-drilling
fluids, and paint.

Perlite.—Output of perlite was down
slightly from that of 1975, but the State
was still a major producer. Three com-
panies mined perlite in Pinal County: Guz-
man Construction Co,, Filters International,
Inc., and “Harborlite - Corp. The mined,
material was crushed and sized for use in
filtering, or expanded and used as a light-
weight aggregate.

Pumice and Volcanic cinder.—Output of
volcanic cinders and pumice was down but
continued as a substantial industry in sev-
eral parts of the State.

Sand and Gravel.—Production of sand
and gravel increased over that of 1975.
After copper and its byproduct molyb-
denum, sand and gravel had the highest
total value—$402 million—of mineral
commodities produced in Arizona. Unit

. value of sand and gravel in 1976 was up to

about $2.22 per: ton, compared with $2.12
per ton in 1975. K

Construction sand and gravel sold or used by producers

(Thousand short tons and thousand ddllars)

1976 1976
Use -
Quantity Valuel Quantity Value *

Construction :
Processed :

Sand ——— —- 65,049 11,512 4,918 12,207

Gravel ____ I 10,478 22,146 11,476 25,815
Unprocessed sand and gravel 1,694 1,640 1,741 1,643

Total 2 17,222 35,298 18,181 39,165

1Value f.0.b. plant per ton of processed sand and per tdn of processed gralvel.“Va.lueu in ‘nll

other tables are f.o.b. plant of blended processed sand and gravel

as AgETEL:
Unit value of construction aggregate is generally higher than the unit value of unblended processed

sand or gravel.
3 Data may not add to totals shown b

of indep

a

t rounding.
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Table 14.—Arizona: Construction aggregate (blended sand and gravel) and
industrial sand and gravel sold or used commercially by producers
(Thousand short tons and thousand dollars)

1975 1976
Quantity - Value Quantity Value

Use

Processed : °
Concrete aggregate (including use in ready-
mixed concrete) :
Nonresidential and residential (1975)

truction 4,170 10,184 4,037 10,388
Highway and bridge construetion ___.___________ 327 749 155 469
Other construction (dams, waterworks, airports,
: . y 343 1,016 367 1,227
.-Concrete products (cement blocks, brick, pipe,
ete.) . 1,441 3,896 790 2,269
Bituminous paving (asphalt and tar paving) —_______ 1,602 2,893 1,695 3,602
Roadbase and subb . 3,472 6,636 3,498 1,265
Fill 624 1,429 775 1,736
Other 196 436 378 551
Unprocessed : : -
Roadbase and subb 504 342 572 400
Fill 625 764 571 668
Other _ 9 17 15 29
Industrial sand and gravel w w w w
Total 1 13,314 28,363 12,853 28,604

W Withheld to avoid disclosing company proprietary data; included with “Nonresidential and
residential construction” in 1975 ; excluded from “Total”” in 1976.
1 Data may not add to totals shown because of independent rounding.

Table 15.—Arizona: Construction aggregate (blended sand and gravel) sold or
used for publicly funded projects by producers
(Thousand short tons and thousand dollars)

1975 1976
Quantity Value Quantity Value

Use

Processed :
Concrete aggregate (including use in ready-
mixed concrete) :

Nonresidential and residential construction _____ 318 573 220 692
Highway and bridge construetion ______________ 210 537 1,175 3,453
Other construction (dams, waterworks, airports,
ete. w w 12 23
Concrete products (cement blocks, brick, pipe,
ete.) w w 147 566
Bituminous paving (asphalt and tar paving) _______ 1,603 3,887 1,321 3,066
Roadbase and subb 1,184 2,267 1,356 2,574
Fill 86 117 458 643
Other w 188 6 3
Unprocessed : .
Roadbase and subb 458 513 371 440
Fill 96 46 110 91
Other - 1 @) 103 28
Total 2 3,908 8,127 5,278 11,580

W Withheld to avoid disclosing company proprietary data ; included with “Bituminous paving.”
1 Less than 14 unit.
2 Data may not add to totals shown because of independent rounding.
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Table 16.—Arizona: Stone sold or used by producers, by county
(Thousand short tons and thousand dollars)

1975 1976
County Number Number
of Quantity Value of Quantity Value
quarries quarries
Cochise aceemmeceeeeee 4 540 2,048 8 569 2,217
Coconi 9 102 185 7 45 9
Gila 4 141 826 2 w w
Graham 1 21 44 - - -
[ 1 - T ——— w w 3 w w
Mari 1 8 117 274 3 57 kid
Moh w w 2 w w
DS LY 1 J S — 1 W W 1 W W
ima 4 903 3,608 3 1,007 3,939
inal 9 538 1,773 9 581 1,884
Yavapail e 10 641 1,199 9 1,350 3,931
UMB e e e e w W W 1 W W
Undistril d 5 393 1,571 8 537 1,784
Total 3 e e 55 3,404 11,030 51 4,147 13,921

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.”

1To avoid disclosing company proprietary data, certain county totals were incomplete for 1975;
the portion not included has been included with ‘“Undistributed.”

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

Table 17.—Arizona: Production of crushed stone,! by use
(Thousand short tons and thousand dollars)

1975 1976
Use

Quantity Value Quantity Value

Flux stone 962 3,175 1,075 8,482
Lime manufacture 465 1,602 898 3,472
Terrazzo and exposed aggregate 108 627 133 540
Dense-graded roadbase stone ______ - 116 166 w w
Concrete aggregate 82 133 92 318
Roadst 54 179 65 150
Refractory stone w w 5 w
Mineral food 3 39 1 22
Other uses 2 1,608 4,961 1,871 5,842
Total 3 3,399 10,882 4,142 13,826

W Withheld to avoid disclosing company proprietary data ; included with “Other uses.”
1 Includes limestone, sandstone, granite, miscellaneous stone, traprock, and marble.
2 Includes stone used for cement manufacture, bituminous aggregate, roofing granules, sulfur

dioxide removal, d aggregate, acid tralization, filter stone, railroad ballast, agricultural
limestone, surface treatment aggregate, unspecified uses (1976), and uses indicated by symbol W.
s Data may not add to totals shown b of independent rounding.

Table 18.—Arizona: Bituminous coal production in 1976, by type of mine and county

Production
Number of mines
County (thousand short tons) . s:lt::
Underground  Surface Underground Surface
b £33 ——— -— 2 - 10,420 w

y W Withheld to avoid disclosing company proprietary data.
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Table 19.—Principal producers

Commodity and company Address Type of activity County
Asbestos: Jaquays Mining Corp. 1219 South 19th Ave. Underground mine, Gila.
Phoenix, Ariz. 85009 crushing, screening,
air-separation plant.
Cement : ’
Arizona Portland Cement General Delivery Quarry and plant _____ Pima.
Co.,! a division of Califor- Rillito, Ariz. 85246
nia Portland Cement Co.
Phoenix Cement Co., a divi- 3550 North Central Ave. do Yavapai.
sion of Amecord, Inc. Rm. 1501 -
. Phoenix, Ariz. 85012
Clays: .
Filtrol Corp ______________ Box 155 do Apache.
Sanders, Ariz. 86512
Copper :
Anamax Mining Co.23 _____ Box 127 Open pit and under- Pima. .
Sahuarita, Ariz. 85629 ground mines, plant. .
ASARCO Incorporated :
Hayden unit —_________ Box 98 Smelter ______________ Do.
Hayden, Ariz. 85235 :
Mission unit23 _______ Box 111 Open pit mine and mill Do.
Sahuarita, Ariz. 85629 L
Sacaton unit3 ________ Box V do Pinal.
Casa Grande, Ariz. 85222 .
San Xavier unit3 _____ Box 111 Open pit mine ________ Pima.
Sahuarita, Ariz. 85629

Silver Bell unit3 _____ Silver Bell, Ariz. 85270 ___ Open pit mine, mill, Do.
leach dumps, pre-
cipitation plant.

Cities Service Co., Miami Box 100 Open pit mine, mill, Gila.
Copper Co. Div.3 . Miami, Ariz. 85539 leach dumps, in place
leaching, precipita-
tion plants.
Continental Copper Co ..__ Box 662 Underground mine ... Pinal.
Oracle, Ariz. 85623
Continental Oil Co —_o.o___ Box 649 Mine oo __ Do.
Florence, Ariz. 85232 :
Cyprus Mines Corp. :
Cyprus Bagdad Copper Box 245 Open pit mine and mill Yavapai.
Co.¢ Bagdad, Ariz. 86321 ! )
Cyprus Bruce Copper Box 744 Underground mine and Do.
& Zine Co.¢ Florence, Ariz. 85232 mill,
Cyprus Johnson Copper Drawer R Open pit mine and mill Cochise.
0. Benson, Ariz. 85602
Cyprus Pima Mining Box 7187 do Pima.
0.4 Tucson, Ariz. 85713
Duval Corp.:
Esperanza and Sierrita Box 125 Open pit mines, mills, Do.
properties.2 3 Sahuarita, Ariz. 85629 leach dumps, precipi-
. tation plant.
Mineral Park Box 1271 do Mohave.
property.2?3 Kingman, Ariz. 86401
Hecla Mining Co. :
Lakeshore mine Box 493 Underground mine and Pinal.
Casa Grande, Ariz. 85222 plant.
Inspiration Consolidated Inspiration, Ariz. 85537 __. Open pit mine, mill, Gila.
Copper Co.3 : vat leaching plant,
electrowinning plant,
in place leaching,
heap leaching, pre-
cipitation plant, rod
plant rolling mill,
custom smelter,
electrolytic refinery.

Christmas mine do o ___ Open pit mine and Do.
concentrator.

Ox Hide mine do Open pit mine ________ Do.

Kennecott Copper Corp. :

Ray Mines Div.2 ______ Hayden, Ariz. 85285 ____. Open pit mine, precipi- Do.
tation, vat leaching,
electrowinning
plants, smelter.

Magma Copper Co.:
San Manuel Div.128 ___ Box M Underground mine, Pinal.
San Manuel, Ariz. 85631 mill, smelter, re-
finery.
Superior Div.s ________ Box 37 Underground mine and Do.
Superior, Ariz. 85273 mill,

See footnotes at end of table.
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Table 19.—Principal producers—Continued

93

Commodity and company Address Type of activity County
Copper—Continued :
Phelps Dodge Corp. :
Copper Queen branch3 _ Drawer K Open pit mine, under- Cochise.
Bisbee, Ariz. 85603 ground mine, mill,
leach dumps, in place
leaching, precipita-
tion plant.
Douglas Reduction Drawer E Smelter oo Do.
‘Works. Douglas, Ariz. 85607
Morenci and Metealf Morenci, Ariz. 85540 .- Open pit mines, mill, Greenlee.
branches.? leach dumps, precipi-
tation plant.
New Cornelia branch3 _ Drawer 9 Open pit mine, mill, Pima.
Ajo, Ariz. 85321 smelter.
Safford branch - Box 151 Underground mine ... Graham.
Safford, Ariz. 85546 .
Producers Mineral Corp.:
Peacock mine o ___ Box 226 Open pit mine, dump, Do.
North San Juan Rd. plants.
Safford, Ariz. 85546
Ranchers Exploration and
Development Co. :
Bluebird mine ———ao--- Box 880 Open pit mine, leach Gila.
Miami, Ariz. 85539 dump, solvent ex-
traction plant, elec-
trowinning plant.
Feldspar:
Arizona Feldspar Corp _-.- Box 229 Underground mine, Mohave.
Kingman, Ariz. 86401 mill,
Fluorite :
Tonto Mining and Box 276 Mine, mill, plant .____ Gila.
Milling Co. Tonto Basin, Ariz. 85553
Gold : .
Magma Copper Co.:
. San Manuel Div - Box M Do.
San Manuel, Ariz. 85631
Superior Div —cccceee Box 37 Pinal.
Superior, Ariz. 85273
Phelps Dodge Corp. :
Copper Queen branch _ Drawer K PR . U Y, Cochise.
Bisbee, Ariz. 85603
Morenci and Metcalf Morenei, Ariz. 85540 —____ ——e-do Greenl
branches.
New Cornelia branch .. Drawer 9 do Pima.
Ajo, Ariz. 85321
Gypsum :
National Gypsum Co - Star Route, Box 89 Open pit mine and Pinal.
Winkelman, Ariz. 85292 plant.
Pinal-Mammoth Gypsum __ 2020 South 9th St. Mine —cccmmmceeeeeee- Do.
Coolidge, Ariz. 85228
Superior Companies® .- 2402 South 19th Ave. Quarries and plant ___ Pinal and
Phoenix, Ariz. 85009 Yavapai.
Lime:
Amstar Corp —-eeemmeeo- 11800 East Riggs Rd. Kiln Marico
Chandler, Ariz. 85224
Can-Am Corp., Paul Lime Drawer T 5 rotary-kiln plants _- Cochise.
Div. Douglas, Ariz. 85607
Kennecott Copper Corp., Hayden, Ariz. 85235 Kiln Gila.
Ray Mines Div.
Phelps Dodge Corp., Morenci, Ariz. 85540 ____ Rotary kiln, fluidized- Greenlee.
Morenci branch. bed-kiln plant.
The Flintkote Co., U.S. Box 197 Nelson quarries and Yavapai.
Mi Lime Div. Peach Springs, Ariz. 86434 plant.
ica:
Buckeye Mica CO oo Box 416 Mine and mill ... Maricopa.
Buckeye, Ariz. 85326
Perlite:
Filters International, Inc .. Box Z Open pit mine and Pinal.
Superior, Ariz. 85278 plant.
Guzman Construction Co . Box 7 JRUSNY . I, SIS Do.
Superior, Ariz. 85273
Harborlite Corp ———-coeo-- Box 960 JEY . [ Y, Do.
Superior, Ariz. 85273
Pumice and volcanic cinder:
Flagstaff Cinder Sales, Inc - Box 2796 QUATITY —cccmcmmmemeem Coconino.
4400 Nyla
Flagstaff, Ariz. 86001
Superlite Builders Supply, 5201 North 7th St. Open pit mine - Do.

Inc.
See footnotes at end of table.

Phoenix, Ariz. 85014
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19.—Principal producers—Continued

Commodity and company Address Type of activity County
Quartz:
Hemphill Brothers, Inc ____ Box 384 Open pit mine _______ Mohave.
Sal Kingman, Ariz. 86401
t:
Southwest Salt Co ________ Box 12387 . Brine from wells _____ Maricopa.
Litchfield Park, Ariz. 85340
Sand and gravel :
Arizona Silica Sand Co ... Box 108 Open pit mine and Apache.
Houck, Ariz. 86506 plant.
Silica flux :
Copper Hill Mine _________ Box 1752 Mine . ___________ Gila.
Globe, Ariz. 85501
Denning Mining Co _______ Why, Ariz. 85321 _______ Open pit mine __.______ Pima.
Gilbert Construction Co _.__ 204 East Vista Coch
Warren, Ariz. 85603
Box 5288
Bisbee, Ariz. 85603
Little Hill Mines, Ine _____ Box 33 Open pit mine .______ Pinal.
. Oracle, Ariz. 85623
McFarland-Hullinger ______ Box 811 Plant and quarry _... Gila.
Tucson, Ariz. 85702
Gordon Wainwright— Box G Open pit mine _______ Do.
Contractor. Hayden, Ariz. 85235
O. Brice Willis ___________ Box 1325 do Greenl
Clifton, Ariz. 85533
Stone:
Dunbar Stone Co ___.______ Box 246 Quarries oo _____ Coconino and
716 Lewis Yavapai.
Ashfork, Ariz. 86320
Valley Stone Supplies _____ Box_ 372 Quarry _______________ Yavapai.
Paulen, Ariz. 86334
Western States Stone Co __ Box 316 Quarries and plant ___ Coconino,
Ashfork, Ariz. 86220 Yavapai,
" Mohave,
Yuma.

1 Also lime,

2 Also molybdenum.

3 Also silver.

* Also molybdenum and zine.

S Also clays, diatomite, and limestone.



The Mineral Industry of Arkansas

This chapter has been prepared by the Bureau of Mines, U.S. Department of the In-
terior, and the Arkansas Geological Commission, under a memorandum of understand-
ing for collecting information on all minerals except fuels.

By Raymond B. Stroud *

Arkansas mineral production, comprised
of fuels, nonmetallic minerals and rocks,
and metallic ores, was valued at $535.4
million in 1976, a new record high. The
value was $99 million above that of 1975.
Mineral fuels contributed $255.9 million,
the major share of the State’s total mineral
value, and accounted for most of the value
gain. The State ranked 25th in the United
States in mineral output value and con-
tinued to be the largest producer of baux-
ite, bromine, and vanadium in the Nation.
Of the 19 mineral commodities produced
in the State, all but 2 registered value in-
creases. Production of carbon black, gal-
lium, and elemental sulfur continued, but
the value of the three commodities was
not included in the overall total value of
mineral output. Petroleum continued to be
the most prominent mineral, accounting
for $174.6 million. Bromine persisted as
the most important nonmetallic mineral,
and vanadium supplanted bauxite as the
most significant metallic ore in terms of
value.

Led by petroleum, which not only in-
creased in value but also in quantity, min-
eral fuels, comprised of natural gas, nat-
ural gas liquids, and coal, registered
significant increases in value. Among these,
only natural gas declined in volume of
production; output at 109.5 billion cubic
feet was the lowest since 1966. Production
of natural gas liquids gained slightly over
output in 1975. Production of bituminous
coal increased to 534 million tons, the
largest output since 1957. Output of crude
oil was nearly 2 million barrels greater

than that reported in 1975. Production of
oil was recorded from more than 7,500
wells in 1976, about 200 more than pro-
duced in 1975. Investigations of lignite
continued in 1976 as State agencies fur-
ther defined the geological extent and
character of deposits. Private industry con-
tinued widespread drilling activities and
consolidated holdings blocking out minable
units.

Production of nonmetallic minerals con-
tributed heavily to the economy of Ar-
kansas; these commodities found wide-
spread use in the chemical, manufacturing,
and building industries. Arkansas bromine
output was again the second most impor-
tant mineral produced. The bromine in-
dustry produced about 70% of the Na-
tion’s supply and accounted for more than
half of the world’s supply. Production of
clays, lime, stone, sand and gravel, abra-
sive stone, cement, gypsum, tripoli, and
barite increased as did attendant values
except that of barite. However, outputs of
soapstone and phosphate rock were lower.
A substantial quantity of quartz crystal
suitable as material for growth of cultured
quartz was produced.

Bauxite and vanadium ores shared sig-
nificance in the State as important sources
of aluminum and vanadium, respectively,
in the United States. Bauxite output in-
creased over that of 1975 but was still
slightly below the 1974 production level.
Gallium production continued at one op-
eration in association with the conversion

1 State Liaison Officer, Bureau of Mines, Little
Rock, Ark.
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of bauxite to alumina. Vanadium ore was Sporadic exploration for zinc ores con-
mined and processed in Garland County tinued in north Arkansas, but no an-
and a new source of supply in Hot Spring nouncement was made of commercial
County was explored and tested in 1976.  deposits.

Table 1.—Mineral production in Arkansas®

1975 1976
Mineral
- .Value . Value
Quantity (thousands) Quantity (41 5ueands)
Abrasives, whetstones _____________ short tons__ w w 497 -$264
Bauxite - thousand long tons_. 1,543 $22,956 1,667 24,481
Clays thousand short tons__ 995 2,232 1,047 3,396
Coal (bituminous) ) do 488 16,000 534 19,310
Gem stones . : NA 70 NA 85
Iron ore (usable), gross weight
. thousand long tons__ 3 14 — —
Lime thousand short toms.. 170 3,848 182 4,900
Natural gas million cubic feet__ 116,237 40,334 109,533 58,052
Natural gas liquids:
Natural gasoline and cycle products
thousand 42-gallon barrels__ 196 1,360 203 1,422
LP gases _. . do___. 407 2,377 408 2,440
Petroleum (crude) . do 16,133 143,336 18,097 174,636
Sand and gravel __._____ thousand short tons_. 12,415 25,794 314,736 325,848
Stone do 17,419 38,796 417,701 439,713
Value of items that cannot be disclosed: - :
Abrasives (oilstones, 1976), barite, bromine,
cement, gypsum, phosphate rock, sand and
-gravel (industrial, 1976), soapstone, stone
(dimension, 1976), tripoli, vanadium, and
values indicated by symbol W _________. XX 139,324 XX 180,901
Total XX 436,441 XX 535,448
Total 1967 tant dollars XX 172,700 XX P 192,494

P Preliminary. NA Not available. W Withheld to avoid disclosing individual company con-
fidential data; value included with “Value of items that cannot be disclosed.” XX Not applicable.

* Production as measured by mine shipments, sales, or marketable production (including consump-
tion by producers).

2 Less than 14 unit. K

8Em':’ludes industrial sand and gravel; value included with “Value of items that cannot be dis

4 Excludes dimension stone; value included with “Value of items that cannot be diselosed.”
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Table 2.ﬁV&11ue of mineral production in Arkansas, by county*

(Thousands)
County 1975 11976 Minerals produced in 1976 in order of value
Ashley $81 $38 Sand and gravel.
Baxter w W Stone, sand and gravel.
Benton W w Do.
B 404 w Do.
Bradley 11 W Petroleum, sand and gravel. -
Calhoun 1,733 W Sand and gravel, petroleum, natural gas.
Carroll w W Stone, sand and gravel.
Chicot - w . W Sand and gravel.
Clark w W Stone, sand and gravel, clnys.
Clay 111 166 Sand and gravel.
Cleburne W W . Stone.
Cleveland 1 W Sand and gravel.
Columbif - e W 97,906 Bromine, petroleum, natural gas, natural gas
liquids, sand and gravel. .
Conway W W Stone, sand and gravel, natural gas.
Craighead w 1,324 Sand and gravel, clays.
Crawford W W Natural gas, stone, sand and gravel.
Crittenden w W Clays, sand and gravel.
Cross. w 277 Sand and gravel, stone.
Dallas - W . W Sand and gravel.
Drew 236 810 Do.
Faulkner 1,284 W Stone, sand and gravel.
Franklin w W Natural gas, coal, stone, sand and gravel.
Fulton . W W Sand and gravel, stone. ’
Garland 20,359 W Vanadium, abrasives, sand and gravel, tripoli.
Grant 195 632 Sand and gravel.
Greene 125 328 Do.
Hempstead —commem oo W W Sand anad gravel, clays.
Hot Spring —-ceeemmoemeeeeee o 3,762 1,917 Stone, sand and gravel, clays, barite, abrasives.
Howard 13,073 16,277 Cement, stone, gypsum, clays, sand and gravel.
Independ w W Stone, lime, sand and gravel.
Izard w 7,066 Sand and gravel, stone.
Jackson e w 284 Sand and gravel.
Jefferson W 95 Do.
Johnson W 12,669 Natural gas, coal, sand and gravel, clays, stone.
Lafayette W W Petroleum, natural gas, sand and gravel, natural
gas liquids.
Lawrence w 1,931 Stone, sand and gravel.
Lincoln _ 316 172 Sand and gravel.
Little River oo 21,368 81,286 Cement, stone, sand and gravel, clays.
LOZAN e —— w W Natural gas, stone, sand and gravel, coal.
Lonoke . w W Stone, clays.
MadiSon - ccccc e c——— w W Sand and gravel, stone.
Marion w 765 0.
Miller W 18,008 Petroleum, sand and gravel, natural gas.
MississipPi ce-cmmcimammmme— e 3 1 Sand and gravel.
Monroe - w w Do.
ont y w ‘W Barite, stone.
Nevada w w Petroleum, sand and gravel.
Newton w 6 Sand and gravel.
Ouachitd oo w W Petroleum, sand and guvel natural gas, clays.
Perry - W W Stone.
Phillips 211 182 Sand and gravel.
Pike w W Sand and gravel, gypsum, abrasives.
Poinsett - w 745 Sand and gravel.
Polk _ 820 324 0.
Pope 1,007 W Natural gas, sand and gravel, coal, stone.
Prairie w —
Pulaski w W Stone, clays, bauxite, sand and gravel.
Randolph e W W Stone, sand and gravel.
St. Francis e oo e 260 899 Sand and gravel.
Saline 26,298 26,563 Bauxite, lime, sand and gravel, stone, clays,
c.
Searcy w W Sand and gravel, stone.
Sebastian 10,485 21,266 Coal, natural gas, stone, sand and gravel, clays.
Sevier oo 897 Sand and gravel.
Sharp 807 318 Stone, sand and gravel.
Stone w w Do.
Union W Bromine, petroleum, sand and gravel, natural
gas.
Van Buren w W Sand and gravel, phosphate rock.
Washington w W Stone, sand and gravel, natural gas.
White - w W Stone, sand and gravel.
Woodruff W W Sand and gravel.
Yell . w 66 .
Undistributed 3 .- 885,645 298,239
Total 3 i 486,441 585,448

W Withheld to avoid disclosing individual company confidential data; included with ‘Undis-

tributed.”

1 Arkansas, Desha, Lee, Prairie, and Scott Counties were not listed because no production was

reported.
2 Includes value of

petroleum and natural gas production that cannot be assigned to specific

countles, gem stones, and values indicated by symbol W.
3 Data may not add to totals shown because of independent rounding.
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Table 3.—Indicators of Arkansas business activity

Change,
1975 1976 percent
Employment and labor force, annual average:
Total civilian labor force - thousands_.  838.5 - 869.0 -+3.6
loyment : do. 69.4 62.0 —10.7
Employment (nonagricultural) :
Mining do. 4.4 4.7 +6.8
Manufactunng do_—.. 179.2 194.9 +8.8
Contraet constructi do. 33.5 33.8 -+.9
Transportation and public utnhtxes ............ do—-- 36.8 37.9 -+3.0
Wholesale and retail trade do. 133.1 141.3 +6.2
Finance, insurance, real estate do—___ 27.0 28.0 +8.7
Services do. 88.9 94.2 -+-6.0
Government do. 120.9 128.2 +1.9
Total nonagricultural employment PR — do._.. 623.8 658.0 ~+5.5
Personal income: . )
Total millions. $9,507 $10,408 +9.5
Per capita $4,5606 $4,934 +9.5
Construction activity: i
Number of private and public residential units authorized_. 6,867 8,818 +-28.4
Value of nonresidential construction ____________ millions__  $79.2 $110.4 +389.4
Value of State road contract awards _.______._______ do_._. $139.0 $170.0 +22.3
Shipments of portland and masonry cement to and within
the State thc d short tons__ 866 . 954 -+10.2
Mineral production value: :
Total crude mineral value millions__ $436.4 $535.4 +22.7
Value per capita, resident population _________2___._______ $207 $254 +-22.7
Value per square mile $8,219 $10,083 +22.7

r Preliminary.

Sources: U.S. Department of Commerce, U.S. Departmen't of Labor, Highway and Heavy
Construction Magazine, and U.S. Bureau of Mines.
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Figure 1.—Value of petroleum and total value of mineral production in Arkansas.
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Trends and Developments.—Arkansas
Power and Light Co., the State’s largest
supplier of electric power, was granted a
$20.9 million retail rate increase by the
State Public Service Commission (PSC)
in April 1976. This increase, added to an
increase of $20.2 million in 1975, was
termed insufficient to: permit adequate fi-
nancing of continued construction of two
coalfired steam-electric generators at
White Bluff. At yearend, the utility had
not resumed construction activities, but a
request for an additional $56.4 million
rate increase was pending in an applica-
tion submitted to the PSC. The company
did continue construction of unit 2 of
Arkansas Nuclear One near Russellville in
1976. This unit will have a net capacity
of 912 megawatts and has an estimated
cost of more than $446 million. Initial op-
eration was scheduled to begin in 1978.
Unit 1 of the nuclear installation had pro-
duced more than 9 billion kilowatt-hours
of electric power since its startup in De-
cember 1974 to the end of 1976.

Southwestern Electric Power Co. and
Arkansas Electric Co-op. continued con-
struction of their coal-fired generating
plant near Gentry. This 528-megawatt
plant will be fired by coal from the AMAX
Belle Ayr mine in Wyoming. Coal con-
sumption was estimated to be 1.75 million
tons annually. Startup of operations was
scheduled for the spring of 1978.

According to U.S. Army Corps of En-
gineers preliminary reports, tonnage
moved on the Arkansas River Navigation
System established a new record in 1976,
as 6.3 million tons of commodities were
shipped by barge. The increase was 1.1
million tons higher than that of 1975 and
about 200,000 tons greater than that re-
ported in 1974, the previous record year.
Minerals and mineral products comprised
83.1% of the total tonnage shipped. Sand
and gravel comprised about one-third of
the total shipments. Bauxite imports re-
sumed in 1976 to about 282,000 tons.

The Arkansas State Chamber of Com-
merce reported in its 26th Annual Inven-
tory of Industrial Growth that $534.4
million in capital expenditures was pro-
gramed for business and industrial expan-
sions and new plants, which was about
$30.3 million above that reported in 1975.
In addition, expenditures for utilities,
transportation, communications, and elec-
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tric cooperatives reached an alltime record
of $356.6 million in 1976. Arkansas Power
& Light Co. invested $174.7 million in
construction of new facilities. Spending for
new manufacturing and processing plants
and expansions to existing plants that
utilize minerals or mineral products were
reportedly in excess of $102 million. Three
bromine producers programed about $36
million for plant expansions.

Arkansas Eastman Co., a subsidiary of
Eastman Chemicals Div. of Eastman
Kodak Co., had nearly completed con-
struction of its $30 million organic chemi-
cals manufacturing plant near Batesville.
Chemicals made at the plant will be used
in photographic processing and film
production.

A Belgium firm, Bekaert Steel Wire
Corp., began operations at its $24 million
plant mnear  Van Buren in September.
Bekaert is the first foreign-owned corpora-
tion to construct a plant in Arkansas. Pro-
duction was expected to reach capacity by
1979 when an estimated 40,000 tons of
wire products will be produced annually.

Arkansas residential construction. con-
tracts increased to $491.2 million in 1976,
a 31.5% gain over contracts recorded in
1975. Nonresidential contracts totaled
$284.4 million in 1976, a $2.7 million in-
crease over those of 1975. Personal income
in Arkansas in 1976 was $10.8 billion com-
pared with $9.2 billion in 1975, according
to data furnished by the University of
Arkansas, Bureau of Business and Eco-
nomic Research.

The agriculture industry in Arkansas
used 714,405 tons of fertilizer in fiscal year
1976 according to the Arkansas Crop and
Livestock Reporting Service. Farmers used
399,197 tons of mixed fertilizers, 369%,
more than in fiscal year 1975, and 315,208
tons of direct application materials, 119,
more than in fiscal year 1975.

Legislation and Government Pro-
grams.—Contractors for the U.S. Army
Corps of Engineers completed construction
of an access road to the proposed $57 mil-
lion Felsenthal Lock and Dam site in
southwest Ashley County, Contracts for
dam construction were scheduled for let-
ting in late summer 1977. The project is
part of a plan to develop a 9.5-foot chan-
nel to provide improved navigation facil-
ities on the Ouachita-Plack River System.
It was estimated that about $99 million
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total would be spent on the Arkansas part
of the project.

The State of Arkansas received about
$104,890 in 1976 from the Bureau of Land
Management, U.S. Department of the In-
terior, as the State share of funds from
Federal mineral leasing revenues. Most of
the revenue was from leasing of land for
natural gas exploration and production
from National Forest areas in north
Arkansas.

The U.S. Geological Survey in concert
with the Arkansas Geological Commission
completed work on the new geologic map
of Arkansas following about 6 years of
efforts. The new map replaces the last
geologic map issued in 1929. A number of
changes were made in stratigraphic and
structural interpretations. The map is
available from the Arkansas Geological
Commission in Little Rock at a cost of
$3.50.

_The Arkansas Department of Pollution
Control and Ecology administers . the
State’s mined-land reclamation act. The
regulations became effective July 1, 1971
Since that time, the Department has issued
137 permits to 48 mining operations. Per-
mit fees for 4,236 acres have been col-
lected and deposited in the State Trea-
sury. Bond and escrow agreements total
 $3,067,500. At the end of fiscal year 1977,
a total of 456 acres of mined land had
been reclaimed satisfactorily, and reclama-
tion was in progress on an additional
1,787 acres. In 1976, permits were issued
covering 1,858 acres for mining of various
commodities. During 1976, 301 acres of
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coal-mined land was reclaimed and re-
leased from bond. )

The Pollution Control and Ecology De-
partment issued 18 permits to the mineral
industry to install air pollution control
equipment having an estimated cost of
$8.6 million. The Department also issued
eight permits to the mineral industry to
install water pollution control equipment
at an estimated cost of $360,000.

The Arkansas Governor appointed a
Coal Mine Examining Board to revise out-
dated State mining regulations and to give
examinations to prospective coal miners.
In both instances, the efforts were to bring
the State into conformation with Federal
Health and Safety mining regulations.
The U.S. Department of Interior, through
its Mining Enforcement and Safety Ad-
ministration (MESA) gave the State
$135,000 to develop a training program.
These efforts were underway at yearend.

Employment.—The Employment Secu-
rity Division, Arkansas Labor Department,
reported that the mineral industry payroll
totaled $57.3 million for 4,671 - total
workers in 1976. Total weekly wages paid
to people employed in mineral production
increased nearly 14% and an additional
239 employees were reported over com-
parable data for 1975. In 1976, workers
in metal mining received $275.33 per
week; coal miners received an average
$398.25 per week; $234.81 was paid to
workers producing crude oil and natural
gas; and persons employed in production
of nonmetallic minerals and in quarry op-
erations received an average of $192.31
per week.

REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Combined value of petroleum, natural
gas, coal, and natural gas liquids, listed
in order of significance, accounted for
$255.9 million in 1976. The total value
was nearly $50 million greater than that
reported in 1975. Significantly, the total
value of mineral fuels in 1976 was greater
than the total combined value of all min-
erals—fuels, nonmetallics, and metals—
recorded for Arkansas in 1972 ($241.2
million). With exception of bituminous
coal output, production volumes of other
fuel minerals decreased or remained station-

ary during the 5-year period, thus indicat-
ing the large value gains for fuel minerals
that had great jmpact on the Arkansas
economy. Petroleum registered a substan-
tial gain in production over that of 1975
and the total value of $174.6 million was
the highest value assigned to a single min-
eral commodity produced in the State.
Natural gas production was valued at
$58,052,000, the highest of record, but
output dropped to 109.5 billion cubic feet.
Output of natural gas liquids was essen-
tially equal to that of 1975 and value in-
creased slightly. Production of bituminous
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coal exceeded one-half million tons, the
largest output in 20 years.

Carbon Black.—Production of carbon
black was reported at the El Dorado plant
of Columbian Carbon Division of Cities
Service Co. for the 25th consecutive year.
Output of the commodity decreased, but
value was up more than 20% over that
reported in 1975, reflecting higher prices
of feedstocks. Most carbon black is used
in the rubber indus-try in fabricating auto-
mobile nres

-Coal (Bi
increased to 534 rmlllon tons in 1976, a
gain of 9.49% over that of 1975. Value of
production increased correspondmgly to
$19.3 million. Unit value in 1976 was an
average $36.16. Eight mining companies
reported outputs of 1,000 tons or more
during the year. Production increased at
one underground - operation in Sebastian
County, and strip mines were operated in
Sebastian, Johnson, Franklin, and Logan
Counties. Sugarloaf Mining Co., a sub-
sidiary of National Steel Corp., continued
operation of its coal-washing plant in
Sebastian ‘County. A new company, Lake
Providence Producers, began construction
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of a coal cleaning plant utilizing an air
separation process at yearend. The plant
was scheduled for operation in 1977, Plant
capacity would range from about 80 to
120 tons per hour.

Interest in Arkansas bituminous coal
continued at a high level. Some 30 com-
panies, including those in production, have

been issued mining permits by the
State Pollution Control and Ecology
Department.

Lignite, a brownish-black coal, which
occurs over widespread areas in eastern
and southern Arkansas, continued to be
investigated by the Arkansas Geological
Commission and a number of private com-
pames In several counties, tracts aggregat-
ing several thousand acres have been
leased and partially explored. In some in-
stances, consolidation of minable blocks of
land was undeérway, and private companies
were conducting research on the utility of
the lignite. In late 1976, the Federal Bu-
reau- of Mines sampled bituminous coal
deposits in the coalfields near Fort Smith
and lignite deposits at scattered points in
south Arkansas for laboratory research
studies.

Table 4.—Arkansas: Bituminous coal production, by type of mine and county, in 1976

Production
Number of mines (thousand short Value
County tons) (thousands)
) Underground Surface Underground Surface
Franklin — 4 — 114 w
Johnson - 4 - 159 w
Logan - 1 — 10 w
Pope - - 1 . 13 w
Sebasti 1 1 30 208 w
Total 1 11 30 504 $19,310

W Withheld to avoid disclosing individual company confidential data ; included in “Total.”

Natural Gas.—Marketed production of
natural gas decreased for the sixth con-
secutive year. In 1976, 109.5 billion cubic
feet of natural gas was marketed compared
with 116.2 billion cubic feet in 1975 and
181.4 billion cubic feet in 1970, the peak
year of production. Natural gas was pro-
duced in conjunction witn crude oil in
eight contiguous south Arkansas counties.

The wet gas, in part, was treated in
seven gas-cleaning plants to recover liquid
hydrocarbons, LP gases, and byproduct

sulfur in some instances. Dry natural gas
was produced in 10 northwest Arkansas
counties in the Arkansas Valley area of
the Arkoma Basin. Franklin County led
all counties in production, and the greatest
volume of natural gas was produced in the
Arkoma Basin area of the State. Proved
reserves of natural gas in Arkansas, ac-
cording to the American Gas Association
(AGA), decreased from 1,993,273 million
cubic feet in 1975 to 1,728,271 million
cubic feet in 1976, a 13.3% decline.



THE MINERAL INDUSTRY OF ARKANSAS

According to the 1976 annual report. of
the Arkansas Oil and Gas Commission,
six gas storage reservoirs in northwest Ar-
kansas contained 10.5 billion cubic feet of
natural gas at the end of 1976. At year-
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end, 60 gasfields existed in northwest
Arkansas, the site of most of the natural
gas reserves in the State; 5 of the gasfields
were not connected to pipeline outlets.

Table 5.—Arkansas: Gross withdrawals and disposition of natural gas
(Million cubic feet)

Gross withdrawals 1 Disposition
From From Marketed production 2 Repres- Vented
gas oil Total Value suring and

wells wells Quantity (thousands) wasted 3
125,319 43,852 169,171 166,522 $28,808 - 2,649
120,068 39,408 159,476 . 157,529 28,985 - 1,947

92,265 33,426 125,691 123,975 32,284 — 1,716

91,270 30,248 121,518 116,237 40,334 3,963 1,318

91,166 29,981 121,147 109,533 . 58,052 10,387 1,227

1 Markef:ed production plus quantities used in repressuring, vented, and wasted.
3 Comprises gas sold or consumed by producers, including losses in transmission, quantities added

to storage, and increases in gas in pipelines.

3 Includes direct waste on producing properties and residue blown to air.

Natural Gas Liquids.—Production of
natural gas liquids, including natural gaso-
line and cycle products and liquefied pe-
troleumn gases recovered through the treat-
ment of wet natural gases at seven south
Arkansas gas processing plants, totaled
611,000 barrels in 1976 and was valued at
$3.9 million. Production and value of the
commodities were essentially unchanged in
comparison with 1975 data. The seven
plants (five plants operated in 1975) that
processed natural gas in 1976 were as fol-
lows: Arkansas Chemical Corp.’s Hamilton
plant, Columbia County; Phillips . Petro-
leum Co.s McKamie plant in Lafayette
County; O. B. Mobley, Jr.s plant in the
Lewisville field, Lafayette County; Ameri-
can Petrofina’s plant, Day Creek field,
Miller County; the H. A. Chapman and
Beacon Gasoline Co. plants, Walker Creek
field, Columbia County; and the Branch
Investments Corp. plant, West Bradley
field in Lafayette County. The last three
plants named were new installations in
1976, although the H. A. Chapman plant
replaced an older operation belonging to
H. A. Chapman that was operated in 1975.

Proved reserves of natural gas liquids
including condensate, natural gasoline, and
LP gases, according to AGA, were 7.3 mil-
lion barrels at yearend, compared with 3.8
million barrels in 1975, an increase of
89%.

Petroleum.—Petroleum production in
1976 increased by nearly 2 million barrels
over that reported in 1975. Unit value
increased to $9.65 per barrel from $8.89
per barrel in 1975. Value of the crude oil
output accounted for 32.6% of the total
value ‘of the State’s mineral production.
Eight counties—Miller, Lafayette, Nevada,
Columbia, Union, Ouachita, Calhoun, and
Bradley—recorded oil outputs. The Ar-
kansas Oil and Gas Commission reported
crude oil production from 7,529 wells in
177 fields in South Arkansas; some wells

_were also producers of natural gas. These

data reflect gains of 221 producing wells
and 9 oilfields over comparable data for
1975.

Secondary recovery projects in 1976 .ac-
counted for 7,748,243 barrels of oil, an
increase of more than 1.7 million barrels
of oil over that from secondary recovery
programs in 1975. Oil production from
these 65 recovery projects accounted for
about 42.8% of the State’s total output.
Disposal of saltwater, produced in con-
junction with crude oil, was carried out
through the use of 422 saltwater disposal
wells, About 33.8 million barrels of salt-
water were injected for secondary recovery
operations, and 161.5 million barrels were
piped to underground injection wells.

Leading fields in oil production in south
Arkansas were the Smackover, Walker
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Creek, and Chalybeat Springs operations
with more than 1 million barrels of oil
production in each in 1976.

Proved reserves of crude oil, according
to the American Petroleum Institute
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(API), were 93.4 million barrels at the
end of 1976, a decrease of about 2.2 mil-
lion barrels when compared with the 1975
data.

Table 6.—Arkansas; Estimated proved recoverable reserves of crude onl natural
© gas hqulds, -and natural gas

Changes in
proved reserves
o . Proved ._due fo revi- Pque:e%f;esleg%es Change
ommodity reserves sions, extensions, (production from 1975
Dec. 31, 1975 and l:le&u ted) (percent)
. discoveries
in 1976
Crude oil —___. thousand barrels_- 95,662 15,507 93,489 —2.3
Natural gas liquids _________ do. 3,852 4,458 7,279 -+89.0
Natural gas ___million cubic feet.. 1,993,273 265,002 1,728,271 —13.3

Sources : American Petroleum Institute and American Gas Association.

Table 7.—Arkansas: Crude petroleum production, mdlcated demand and stocks
“in 1976, by month

(Thousand 42-gallon barrels)

.End-of-month

. Indicated stocks
Month Production demand originating
within Arkansas
January 1,399 2,156 684
February 1,339 1,265 758
March 1,443 1,320 881
April ... 1,444 2,024 301
May _. 1,498 76 818
June 1,618 1,688 748
July 1,595 ,697 641
August 1,682 1,623 600
Septemb 1,679 1,604 675
Octob 1,688 1,686 677
November 1,665 1,668 674
December 1,657 1,451 780
Total:
1976 18,097 18,757
1975 16,188 15,546 XX

XX Not applicable.

Petroleum and Natural Gas Exploration
and Development.—According to the API,
430 wells were drilled in 1976, an increase
of 109 wells over 1975 figures. Total foot-
age drilled was tabulated at 2,055,611 feet,
which was more than 400,000 feet greater
than in 1975. Of the wells drilled, 217
were oil productive, 45 produced natural
gas, and 168 were dry holes. Overall suc-
cess ratio was nearly 61%. Ten wells (9
oil and 1 gas) of a total 76 wells, classified
as exploratory, produced hydrocarbons.
Oil or gas, sometimes simultaneously, was
found in 252 wells out of a total 354 wells
drilled in proved oil and gasfields.

The Arkansas Oil and Gas Commission

reported discovery of eight new oilfields
and four new oil pools in south Arkansas.
Two new fields were found in each of
Columbia and Lafayette Counties, three
new fields were found in Union County,
and one new field was found in Nevada
County. New oil pools were found in
Miller (two), Ouachita (one), and Union
(one) Counties.

The Commission reported discovery of
three new gasfields in north Arkansas, two
in Conway County and one in Madison
County. Exploratory or field wells were
drilled in 11 counties and 29 gasfields.
There were 1,223 producing gas wells in
north Arkansas at yearend.
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Table 8.—Arkansas:
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Oil and gas well drilling completions, by county, in 1976

Proved field wells?  Exploratory wells * Total
County - id
' 0il Gas Dry Oil Gas Dry Wells Footage
Ashley -— - - - - 1 1 9,972
Bradley - - - - 2 8 22,924
Calhoun - - - - - 2 2 ,19
Cleburne -— - —_— - - 1 1 5,271
Columbia 46 6 16 - 13 83 636,975
Crawford - - 1 - 1 - 2 8,59
Franklin - 11 6 - - - 17 86,006
Hempstead - - - - - 1 1 ,30
Johnson - 11 5 - - 1 17 60,814
Lafayette 18 1 17 2 - 5 43 235,206
Logan -- - - 1 - - - 1 4,744
Madison - 2 1 - - 3 6 4,31
Miller 11 1 8 1 - 10 81 176,869
Nevada 3 - 11 1 . 6 21 67,2568
Quachita 43 _— 7 1 - 6 57 161,600
Pope . — 2 2 . - 1 5 34,379
Sebast: — 9 1 -— - - 10 72,024
Union 81 1 26 2 - 11 121 430,170
White - - - - — 1 1 6,719
Woodruft - - - . - 1 1 6,760
Yell - - - - — 1 1 18,462
Total 208 44 102 9 1 66 430 2,055,611
1 Development wells as defined by American Petroleum Tnstitute.
Source: American Petroleam Institute.
Petroleum Refineries—Four petroleum NONMETALS

refineries were operated in Arkansas in
1976—Lion Oil Co., a division of TOSCO
Corp., at El Dorado, Union County; Mac-
Millan Ring-Free Oil Co., Inc., at Nor-
phlet, Union County; Cross Oil and Re-
fining Co. at Smackover, Union County;
and Berry Petroleum Co., a division of
Crystal Oil Co., at Stephens, Ouachita
County. Combined capacity of the refine-
ries totaled 61,000 barrels per day, of
which 1,800 barrels per day capacity was
shutdown at the Cross refinery at the end
of 1976. Although some refineries pro-
duced few petroleum products, collectively
the companies produced gasoline, kerosine,
diesel fuel, motor oil, asphalts, lubricating
oils, naphtha, jet fuels, fuel oils, wax dis-
tillates, and protective coatings. The four
refineries processed a total of 19,826,376
barrels of crude oil in 1976, an increase
of 614,835 barrels of crude oil from the
1975 figure. An average of 54,319 barrels
of crude oil was processed on a daily basis
in 1976. Lion Oil Co. continued to make
significant improvements to its El Dorado
refinery to add to its product line. The
company also enhanced its crude oil
sources of supply when a 467-mile crude
oil pipeline extending from the Texas gulf
coast to Oklahoma was completed. A
branch line from the mainline serves the
Lion Oil refinery.

Output of 13 nonmetallic minerals in
Arkansas greatly enhanced the economy of
the State. Nearly 1,600 workers employed
in the nonmetallic segment of the State’s
mineral industry received about $16 mil-
lion in weekly earnings in 1976. Many of
the commodities are utilized in the’ State
for the manufacture of products -and .in
building and construction industries. With
two exceptions—phosphate rock and soap-
stone—gains in quantitive production
were reported by the mineral industry.

_Abrasive -Stome.—Arkansas novaculite,
produced almost exclusively for whetstone
and oilstone manufacture, increased in
value in 1976; output also increased over.
that reported in 1975. Production was re-
ported in three counties—Garland, Hot
Spring, and Pike—and eight companies re-
ported mining and processing the unique,
near pure silica rock. Some novaculite was
used as aggregate for construction and a
lesser amount was used in refractory
manufacture.

Barite.—Output of barite was slightly
above that reported in 1975. The Baroid
Division, NL Industries, Inc., mined barite
in two Arkansas counties. Crude ore was
treated in a flotation plant operated by
the company in Hot Spring County. The
company completed mining of barite ore
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in the Pigeon Roost district in Montgom-
ery County and began open-pit mining
at a deposit in the Fancy Hill district in
the same county.

The Milwhite Co. continued its opera-
tion at Bryant, Saline County, where
crude barite ore was ground and processed.
All of the barite produced in Arkansas was
used in the manufacture of drilling muds.

Bromine.—Arkansas bromine producers
expanded production to a new record high
level in 1976. A new $15 million bromine
extraction plant was brought onstream in
February by Great Lakes Chemical Corp.,
joining one other company plant in Union
County. Elemental bromine was also pro-
duced by Velsicol (formerly Michigan
Chemical Corp.) and Arkansas Chemicals
Inc. at plants in Union County. The Dow
Chemical Co. and Ethyl Corp. (formerly
Bromet) continued to produce elemental
bromine in Columbia County. Ethyl Corp.
began a $15 million expansion of its facil-
ities, and Velsicol began a $9 million ex-
pansion at its- extraction plant near El
Dorado. Bromine was the second most
valuable mineral produced in the State.
More than one-half of bromine output was
used to manufacture ethylene dibromide.
More than half of the world’s supply of
bromine was produced in Arkansas.

Cement.—Shipments and sales of both
portland and masonry cement increased
significantly in 1976. Combined shipments
of ‘the cements was up nearly 20% and
value was about 379, higher than in 1975.
Principal markets for cement. continued
to be ready-mix concrete companies, build-
ing contractors, and concrete product
manufacturers. Both Ideal Cement Co. and
Arkansas Cement Co. began using coal as
fuel in limited quantities; however, natural
gas was used as the main fuel to fire ce-
ment kilns. Limestone (chalk), clay, sand,
and gypsum and iron oxides were used in
the manufacture of cement.
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Clays.—Eleven companies produced a
variety of clays in Arkansas in 1976. Total
output, including kaolin, exceeded 1 mil-
lion tons and was 2bout 5% greater than
tonnage reported in 1975. Value of the
production, however, gained substantially
and was about $1.2 million higher than
that recorded in 1975. Clay production
was reported from 13 counties from a total
of 19 clay pits operated in the State.
Clays were used in cement manufacture in
two counties, lightweight aggregate was
produced in two counties, and kaolin was
produced in two counties. Five companies
manufactured face brick from clays mined
at 12 separate pits. Some companies op-
erated mines in more than one county;
however, most companies had only one
operating clay pit. Leading producing
counties were Hot Spring, Crittenden,
Lonoke, Johnson, and Sebastian.

Gem Stones.—Crater of Diamonds State
Park in Pike County again highlighted
gem stone activities in Arkansas. Park of-
ficials reported that tourists found 398
diamonds with a total carat weight of
98.76. A few of the diamonds were in the
1- to 2-carat” class and were suitable as
precious gems.”

Wavellite and jasper production was
also notable, as were mineral specimens
of quartz crystal. Production of quartz
crystal of industrial-grade quartz suited for
use as feedstock to synthesize quartz for
electronic “applications exceeded 500,000
pounds and had an estimated value of
$325,000.

Gypsum.—Production of gypsum re-
bounded in 1976 as output climbed 16%
over that of 1975. Value of the commodity
showed a comparable increase over the
1975 value. Because gypsum was used
primarily in products utilized by the con-
struction industry, the increase was attrib-
utable to increased building and construc-
tion. Arkansas Gypsum Co. in Pike County
continued to supply ground gypsum as an
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additive in cement manufacture, and
Weyerhauser Co. mined and processed
gypsum. primarily for use in wallboard
manufacture in Howard County. Temple
Gypsum, Inc., manufactured wallboard at
its plant in West Memphis using crude
gypsum mined in Oklahoma.
Lime.—Aluminum Company of Ameri-
ca (Alcoa) and Reynolds Metals Co.
were major producers of lime that was
used at respective company plants in Saline
County where bauxite is converted into
alumina. The companies utilized high-cal-
cium limestone that was mined in Izard
County. Rangaire Corp. produced lime in
Independence County for use in the paper

and pulp industries for soil stabilization,

water purification, and other uses. Output
of lime in Arkansas increased about 7%
and value gained nearly 27% over that of
1975. The production gain was sufficient
to set a new record in the State. The lime
was used primarily in Arkansas and sub-
stantial shipments were made to Louisiana,
Tennessee, and other States.

Phosphate Rock.—Jon-T  Phosphates,
Inc., continued mining operations at a
phosphate rock deposit near the boundary
common to ‘Searcy and Van Buren Coun-
ties in north-central Arkansas. A major
problem in exploiting the deposit is in-
creasing thickness of overburden, which
will require underground development.
Production of elemental-grade phosphate
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rock was down 50% in 1976. Much of the
crushed rock was shipped out-of-State to
a Tennessee Valley Authority (TVA)
plant in Alabama where it was converted
to elemental phosphorus. Part of the phos-
phate rock output was crushed to minus
100 mesh and sold for direct application
as a soil amendment.

Sand and Gravel.—Production and value
of sand and gravel increased over that
reported in 1975. Output of sand. and
gravel was reported in 66 counties from
252 operations. The five leading counties
in order of significance of production were:
Calhoun, Miller, Crawford, Ouachita, and
Pulaski. Craighead and Calhoun Counties
led in number of sand and gravel mines
with 15 and 14, respectively. Sand and
gravel was the seventh most important
mineral product of the State in terms of
mineral value. Nine Arkansas counties re-
ported outputs in excess of 500,000 tons
each, and production was widespread rep-
resenting all types of geologic environ-
ments. Most of the output was used as
concrete aggregate for all types of con-
struction, and the Arkansas State Highway
and Transportation Department was the
major single market. Important quantities
of sand and gravel were used in concrete
products and a multitude of industrial ap-
plications. Silica sand was produced in
Izard County for the 56th consecutive
year.

Table 9.—Arkansas: Sand and gravel sold or used, by major use category*
(Thousand short tons and thousand dollars)

1976
Use
Quantity Value
Concrete aggregate (residential, nonresidential, highways, bridges, dams,

waterworks, airports, etc.) 5,014 10,701

Concrete products (cement blocks, bricks, pipe, ete.) 1,676 3,44
Asphaltic concrete aggregates and other bituminous mixtures ——ecoeoccmccaee 2,106 4,846
Roadbases and coverings 4,808 4,952
Fill 1,054 1,823

Other uses 1 57
Total 2 14,736 25,848

1 Excludes industrial sand and gravel.

2Data may not add to totals shown because of independent rounding.

Soapstone.—The Milwhite Co., Inc,
mined and processed talc-bearing rock for
the 24th consecutive year in Saline County.
Quantity of output decreased slightly in
1976, but the value increased substantially
compared with 1975 data. Plant products
were used primarily as dusting agents for

rubber goods and asphalt shingles.
Stone.—Production of stone, including
chalk (a variety of limestone), limestone,
nepheline syenite (classified as granite),
slate, novaculite, sandstone, and dimension
stone (cut sandstone) increased slightly in
1976. Value also increased slightly and
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was sufficient to rank stone production as

the fifth most important mineral commod- *

ity produced in the State. Leading stone
producers were McGeorge Contracting
Co., Arkhola Sand & Gravel Co. (Ashland
Oil Inc.), and Minnesota Mining &
Manufacturing Co.. A total of 83 quarries
were operated by the stone industry in 35
counties for production of diverse stone
types. Among all States in the Nation,
Arkansas ranked second in output of
crushed sandstone, third in crushed slate,
and fifth in crushed 'granite (nepheline
syenite). The five leading counties were
Pulaski (syenite), ‘Little River (chalk),
Independence (limestone), Izard (lime-
stone), and Lawrence (limestone), listed
in order of production significance. Stone
output in Pulaski County was by fat the
most important.

Most of the State’s sandstone output
was from five counties—Crawford, Sebas-
tian, Faulkner, Clark, and White Coun-
ties—ranked in order of production. Four
companies quarried dimension sandstone
for cut building stone.

All of the State’s syenite (granite) was
quarried from nine operations in Pulaski
County. Limestone was produced from 34
quarries in 14 counties; chalk was mined
in Little River and Howard Counties for
cement manufacture. Leading limestone
producing counties were Little River,
Independence, Izard, Lawrence, and
Washington,

Slate was produced in Montgomery and
Saline Counties. Novaculite was quarried
in Hot Spring County.

Principal uses of the major stone
types—syenite, limestone, and sandstone—
were for roadbase stone, cement manufac-
ture, bituminous paving mixes, concrete
aggregate, roofing granules, riprap and
jetty stone, railroad ballast, lime manu-
facture, and agricultural limestone.

Sulfur (Recovered Elemental).—Three
companies reported byproduct sulfur re-
covery from processing of wet, sulfur-bear.
ing natural gases in south Arkansas. These
were Arkla Chemical Corp. at its Hamil-
ton plant in Columbia County, Phillips
Petroleum Co. at its McKamie plant in
Lafayette County, and Lion Oil Co. at its
El Dorado refinery in Union County.
However, Ethyl Corp. led the State in
sulfur recovery as a byproduct at its
bromine extraction plant in Columbia
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County. Total production of elemental
sulfur reported by the four companies was
14,003 long tons that was valued at
$818,000 in 1976.

Tripoli.—Malvern Minerals Co. in Gar-
land County was the only producer of
tripoli in the State in 1976. Output of
tripoli increased 77% and attendant value
was up 36% as compared with 1975 in-
formation. Tripoli was used as a filler in
various compounds but was mainly con-
sumed as polish for metal parts.

Vermiculite.—Crude vermiculite, mined
out-of-State, was processed by W. R. Grace
& Co. at it; plant in Pulaski County and
by Strong-Lite Products Co. at its plant
in Jefferson County. The plant product,
exfoliated vermiculite, was used as a con-
crete aggregate, plaster aggregate, block
and loose fill insulation, for fireproofing, in
horticulture, and in other uses.

METALS

Bauxite and vanadiferous clays were the
main metal-bearing ores produced in Ar-
kansas and were the principal domestic
sources of aluminum and vanadium, re-
spectively, in the United States. Gallium
was recovered in connection with the con-
version of bauxite to alumina at one plant
in  Arkansas. ‘Although sporadic, efforts

continued in north Arkansas to discover

new sources of zinc and lead principally
in areas that were once productive. No
production of iron ore was reported in
1976.

Aluminum.—Production of aluminum in
Arkansas, which had been reduced to a
low level in 1975 as a result of depressed
market conditions, began to recover by
late spring in 1976. Operations at the Rey-
nolds Metals Co. Jones Mill aluminum
reduction plant were resumed after the
plant had been idle throughout 1975. The
Reynolds aluminum plant near Arkadel-
phia in Clark County resumed capacity
production; only one potline was closed
down in 1975. The Reynolds Company also
reopened its aluminum wire and cable
plant in Hot Spring County.

Reynolds Metals Co. and Aluminum
Company of America (Alcoa) continued
production of alumina at their respective
plants in Saline County. Both companies
had reduced outputs in 1975, but in 1976
production facilities reached near rated
capacities.
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The Alcoa operation, which produces
alumina mainly for chemical uses, was not
affected  to the same extent as the Rey-
nolds plant, at which most of the alumina
output goes into aluminum production.
The Alcoa operation at Benton also pro-
duced gallium in conjunction with treat-
ment of bauxite ores.

Bauxite.—Production of bauxite in Ar-
kansas increased over that of 1975 as three
producers—Alcoa, American Cyanamid
Co., and Reynolds Mining Co.—reported
gains in mine output. Reynolds Mining Co.
(a subsidiary of Reynolds Metals Co.)
closed its Mars Hill mine, the last remain-

Table 10.—Arkansas: Mine production of
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ing .underground bauxite mine in the
State, in early March 1976. The State’s
bauxite output was sufficient to account
for about 85% of the total bauxite pro-
duced in the United States. Bauxite proc-
essing plants were operated by Alcoa,
Reynolds Metals Co., American Cyanamid
Co., Porocel Corp., and Stauffer Chemical
Co. Plant products included alumina,
alumina chemicals, and activated and cal-
cined bauxite. Reynolds Metals Co. re-
sumed imports of bauxite into Arkansas
in March, and by yearend, the company
reported shipments in excess of 280,000
tons.

bauxite and shipments from mines and

processing plants to consumers in the United States
(Thousand long tons and thousand dollars)

Mine production

Shipments from mines and
processing plants to consumers

Year > " >
ry s ry

Crude’ .qyivalent Value *  pinped equivalent Value *
1972 1,973 1,634 21,010 2,127 1,844 25,085
1973 2,040 1,686 23,884 2,076 1,780 26,708
1974 2,098 1,731 28,5697 2,130 1,810 26,737
1975 - 1,862 1,543 22,956 1,883 1,699 25,486
1976 2,013 1,667 24,481 2,035 1,728 27,680

1 Computed from selling prices and values assigned by prod

Bureau of Mines.

Vanadium.—Mining of vanadiferous
clays and production of vanadium oxide,
that later was converted to ferrovanadium
compounds outside Arkansas, was recorded
for the ninth consecutive year by Union
Carbide Corp. in Garland County. The

ucers and from estimates of the

company reported that initial research
work to recover vanadium from ores mined
at Magnet Cove, Hot Spring County, was
successful. Ore bodies known in that area
are scheduled for mining as reserves at
the Wilson Springs area are depleted.
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Table ll.——Principﬁl producers

Commodity and company Address Type of activity County
Abrasives :
Malvern Minerals Co ..____ Box 1246 Mine o ________ Garland.
Hot Springs, Ark. 71901
Norton-Plke Co —......._ Littleton, N.H. 03561 do -. — Do.
NL Industries, Inc ___.____ Box 1675 Mine and plant ___ Hot Spnng
Houston, Tex. 77001
Mont omery.
Baucxite : & il
Aluminum Company of 1501 Alcoa Bldg. S . . S, Saline.
America.l Pittsburgh, Pa. 15219
American Cyanamid Co ___ Berdan Ave. eemedo Do.
Wayne, N.J. 07470
Reynolds Metals Co.2 ______ Box 3 RSN, . B Do.
Bauxite, Ark. 72011
Bromine:
Arkansas Chemicals, Inc ._ Route 6, Box 98 Brine wells and Union.
El Dorado, Ark. 71730 plant.
The Dow Chemical Co .... Midland, Mich. 48640 ______ —e==do Columbi
Ethyl Corp.® . __________ 451 Florida St. Y ., R Do.
Baton Rouge, La. 70801
Great Lakes Chemical Box 2200 PRSI 1, R, Union.
orp. West Lafayette, Ind. 47901
Velsicol Chemical Corp ... 351 East Ohio St. ceeedO Do.
Chicago, Ill. 60611 :
Carbon black :
Cities Service CO —eeee____ 3200 West Market St. Furnace ____.______ Do.
Akron, Ohio 44313
Cement :
Arkansas Cement Corp.t .. Foreman, Ark. 71836 ______ Pit and plant _____ Little River.
Ideal Basic Industries, 420 Ideal Cement Bldg. JESISIN, . Howard.
Inc.t Denver, Colo. 80202
Clays:
Acme Brick Co oo . Box 425 PR, . S, Hot Spring
Fort Worth, Tex. 76101 an
) Sebastian.
Arkansas Lightweight El Dorado, Ark. 71730 _____ R U, . Crittenden
Aggregate Corp. and
) Lonoke.
W. S. Dickey Clay Texarkana, Ark. 76501 __.. _.__@0 cocoeeeee__ Miller.
Manufacturing Co.
Coal:
Crown Construction Co., Fort Smith, Ark. 72901 ____ Strip mine —e______ Johnson.
Garland Coal & Mining Co - do Franklin.
Peabody Coal Co —_._______ St. Loru:s, Mo. 63102 ______ ____d0 —cmeme__ Johnson.
Sugarloaf Mining Co —-..._ Fort Smith, Ark. 72901 ... Strip ang under- Sebastian.
ground.
Gypsum :
‘Weyerhaeuser Co _....._.. Route 4, Box 78 Mine and plant __ Howard.
Nashville, Ark. 71852
Iron ore:
Leber Mining Co oo 36 South Market St. R, [, S, Nevada.
Elizabethtown, Pa. 17022
Lime:
Rangaire Corp5 _______ ~--- Box 1811 Plant Ind d
Batesville, Ark. 72501
Natural gas liquids:
Arkla Chemical Corp.® __._._ Magnolia, Ark. 71758 do Columbia.
Phillips Petroleum Co.2 ___ Stamps, Ark. 71860 . ———-do Lafayette.
Petroleum refineries :
Berry Petroleum Co _____. Magnolia, Ark. 71753 —_____ Refinery —.________ Ouachita.
ross Oil & Refining Co. Smackover, Ark. 71762 _____ —eeedO Union.
of Arkansas.
Lion Oil Co.8 _____________ El Dorado, Ark. 71730 _____ PR, . S, Do.
M:JcMi}lan Ring-Free 0il Norphlet, Ark. 71759 ______ PR, ' Do.
ne.
Roofing granules:
Bird and Son, Inc ——_.____ East Walpole, Mass. 02032 __ Plant ____________ Montgomery.
Minnesota Mining & Little Rock, Ark. 72203 ____ ___ @0 —coeee____ Pulaski.
Manufacturing Co.
Sand and gravel :
Arkhola Sand & Gravel Co. 323 Merchants Bank Bldg. Pit . Crawford.
Fort Smith, Ark. 72901
Gifford-Hill & Co., Inc ... Box 47127 Pit . Lafayette and
Dallas, Tex. 75247 Miller.
Jeffrey Sand Co., Inc —_____ Fort Smith, Ark. 72901 Dredge ___________ Pulaski.

See footnotes at end of table.



THE MINERAL INDUSTRY OF ARKANSAS

Table 11.—Principal producers—Continued
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Commodity and company Address Type of activity County
Stone:
Arkhola Sand & Gravel Co- 323 Merchants Bank Blde. Pit cooemmemeeeaee Crawford.
Fort Smith, Ark. 72901
Freshour Construction Co.. Box 77 Quarries —-.------- Sharp, Van
Sweet Home, Ark. 72164 Buren,
Ben M. Hogan Co., Inc __- Box 2 JERURY , |, . Lawrence and
Little Rock Ark. 72203 Pope.
MecClinton Brothers Co ---. Box 1367 [, |, R ——— Benton,
Fayetteville, Ark. 72701 Madison,
‘Washington.
MecGeorge Contracting Co . Box 248 Quarry --———------ Pulaski.
Pine Bluff, Ark. 71601
Midwest Lime CO —acemeeeen Box 608 do Independ:
Batesville, Ark. 72501 .
Minnesota Mining & Little Rock, Ark. 72208 . o0 —cmmoomeeee Do.
Manufacturing Co. ’
Tale and soapstone:
The Milwhite Co., Ine.5 .. Box 15038 Mine and plant ... Saline.
Houston, Tex. 77020
Vanadium
Union Carblde o115’y  J— Route 2, Box 563 Mine and mill ... Garland.
Hot Springs, Ark. 71901
Vermiculite (exfoliated) :
Strong-Lite Products ..——_- Pine Bluff, Ark. 71601 ... Plant ————oeooo—— Jefferson.

1 Also lime and cement.
2 Also lime.

3 Also recovered sulfur.
4 Also clay and stone.

6 Also stone.






The Mineral Industry of California

This chapter has been prepared under a cooperative agreement for the collection of
-mineral data between the Bureau of Mines, U.S. Department of the Interior, and the
California Department of Conservation, Division of Mines and Geology.

By William H. Kerns*

The total value of all minerals pro-
duced in California in 1976 increased to
$8.5 billion, a 109, advance compared with
that of 1975. This overall advance of $330
million resulted primarily from increased
prices received for the mineral commodities
produced and marketed during 1976.

Crude petroleum continued to be by far
the most important mineral product in
California, in terms of value, accounting for
$2 billion or 587, of the State’s total value
of mineral production. This was an increase
of $62 million compared with that of 1975.
Natural gas production accounted for $333
million or 109, of the total. This was an
increase of $110 million compared with
that of 1975. Cement (portland) output
contributed $294 million or 8% of the
State’s total, an increase of $61 million.
Sand and graved output-valued at $202 mil-
lion was an increase of $34 million and

contributed 69, of the State’s total. Boron -

minerals accounted for $185 million, 5%, of
the State’s total, and natural gas liquids out-
put was valued at $57 million or 2%, of the
State’s total. Together the six mineral com-

modities—petroleum, natural gas, cement
(portland), sand and gravel, boron" min-
erals, and natural gas liquids—accounted
for 889, of the State’s total value of output
in 1976.

Other important nonmetals produced, in
descending order of output value, included
stone, diatomite, magnesium compounds,
lime, sodium sulfate, salt, sodium car-
bonate, potassium salts, asbestos, clays,
gypsum, pumice, talc, and feldspar. To-
gether these 14 commodities accounted for
an additional 89, of the State’s total.

Four commodities—iron ore, tungsten,
rare earths, and gold—were the leading
metals produced, supplying 3% of the
State’s total output value in 1976.

The remainder of the total value of min-
eral production came from the output of
copper, lead, mercury, molybdenum, silver,
zinc, calcium chloride, gem stones, lithium
minerals, peat, perlite, and phosphate rock.
In all, 36 mineral commodities were pro-
duced in California in 1976.

1State Liaison Officer (retired), Bureau of

. Mines, Sacramento, Calif.
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Table 1.—Mineral prodﬁction in California *

1975 1976
Mineral . Value . Value
Quantity (thousands)  Quantity (thousands)
'Asbestos short tons__ w w 78,390 $15,706
_Barite th nd short tons__ 1 w - .
Boron minerals do. 1,172 $158,772 1,246 184,852
Cement :
Masonry do____ 1 34 1 48
Portland . do. 7,326 232,560 7,896 293,645
Clays do 22,387 217,373 2,296 13,570
Copper (recoverable content of ores, etc.) :
short tons__ 344 441 375 522
Diatomite the d short toms.__ 354 31,186 386 37,372
Gem stones NA 220 NA | 231
Gold (recoverable content of ores, etec.)
troy ounces.__ 9,606 1,551 10,392 1,302
Gypsum the d short tons__ 1,446 6,332 1,647 7,897
Iron ore (usable)
thousand long tons, gross weight__ w w 3,042 w
Lead (recoverable content of ores, etc.)
short tons__ 66 28 54 25
Lime thousand short tons._._ 595 18,626 638 23,324
Mercury 76-pound flasks.__ w 296 36
Natural gas million cubic feet_. 318,308 222,816 354,334 333,074
Natural gas liquids: . :
Natural gasoliné and cycle products .
thousand 42-gallon barrels._._ 4,847 29,548 4,626 31,655
LP gases do____ 4,481 20,568 4,151 25,487
Petroleum (crude) do. 322,199 1,943,048 326,021 2,005,577
Pumice thousand short tons_. 348 2,762 705 3,2
Sand and gravel ___________ thousand short tons__ 88,445 168,248 96,592 202,272
Silver (recoverable content of ores, etc.)
thousand troy ounces__ 80 353 57 249
Stone th d short tons__ 33,152 72,740 32,377 15,352
Tale short tons_. 152,978 1,598 56,871 1,513
Zinc (recoverable content of ores, ete.) ____do____ 206 161 170 126
Value of items that cannot be disclosed :
Bromine (1975), caleium chloride, carbon
dioxide, clays (ball clay and kaolin, 1975),
feldspar, lithium compounds, magnesium
compounds, molybdenum, peat, perlite,
phosphate rock (1976), potassium salts,
rare-earth metal concentrates, salt, sodium
carbonate, sodium sulfate, tungsten con-
centrate, and values indicated by symbol W_ XX 233,987 XX 226,293
Total XX 3,152,937 XX 3,483,373
Total 1967 constant dollars _________.______ XX 1,247,617 XX r1,252,273

P Preliminary. NA Not available.

sumption by producers).

‘W Withheld
data; included with “Value of items that cannot be disclosed.”
1 Production as measured by mine shipments, sales,

to avoid disclosing company proprietary
XX Not applicable.
or marketable production (including con-

3 Excludes ball clay and kaolin; value included with “Value of items that camnot be disclosed.”

Table 2.—Value of mineral [iroiui:tion in California, by county *

(Thousands)
County 1975 1976 Minerals produced in 1976 in order of value
W W Sand and gravel, salt, stone, petroleum, clays.
$217 $107  Gold, silver, sand and gravel, zinc, lead,
copper.
Amad W ‘W Clays, sand and gravel, stone.
Butte 5,336 2,638  Sand and gravel, stone.
Calaveras _______.___________ 20,031 32,636 Cement, asbestos, stone, sand and gravel, clays.
lusa ________ - w Stone, sand and gravel.
Contra Costa _ - 12,869 8,511 Stone, lime, petroleum, sand and gravel, clays.
Del Norte - 1,274 1,277  Stone, sand and gravel, gold.
El Dorado _ - w ‘W Stone, lime, sand and gravel, talc.
Fresmo . o __________ 80,789 76,894  Petroleum, sand and gravel, natural gas
liquids, asbestos, stome, clays, gold, tungsten.
Glenn _____________________ W ‘W  Sand and gravel, lime, stone.
Humboldt o _____________ 8,627 2,484 Sand and gravel, stone.

See footnotes at end of table.
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Table 2.—Value of mineral production in California, by county *—Continued

(Thousands)
County 1975 1976 Minerals produced in 1976 in order of value

Imperial - w W  Gypsum, lime, sand and gravel, salt.

Inyo $26,397 $33,152 Tungsten, boron minerals, tale, molybdenum,
copper, stone, perlite, sand and gravel, sil-
ver, pumice, zinc, clays, lead, gold.

Kern 920,874 1,086,799 Petroleum, boron minerals, cement, natural
gas liquids, stone, sand and gravel, gypsum,
clays, carbon dioxide, salt, tungsten, pumice.

Kings 8,803 W  Natural gas liquids, petroleum.

Lake w W  Sand and gravel, pumice.

____________________ 67 167 Pumice, sand and gravel, stone.

Los Angeles o= 646,238 593,245 Petroleum, sand and gravel, natural gas
liquids, stone, lime, clays, tungsten, silver.

Madera ool 3,011 1,137 Sand and gravel, pumice, stone, tungsten.

i w W  Stone, clays.
54 ‘W  Sand and gravel, stone.
562 998 .

Merced - . 1,810 1,932 Sand and gravel, stone, gold.

Modoc W W  Peat, sand and gravel, stone, pumice.

Mono 1,767 1,604 Pumice, clays, stone, sand and gravel, gold,
silver, zinc, lead, copper.

Monterey _ 118,271 114,629 Petroleum, magnesium compounds, lime, sand

. and gravel,.stone, feldspar.

Napa e 2,665 2,790  Salt, stone, sand and gravel, mercury, pumice.

Nevada . - W W  Sand and gravel, stone, clays.

Orange -~ 216,681 207,188  Petroleum, sand and gravel, natural gas

. liquids, clays, lime, stone.

Placer - - w W  Sand and gravel, clays, stone.

Plumas. - 638 1,486  Stone, sand and gravel, gold, pumice, copper,
silver, lead, zinc.

Riverside - ______ w 122,692 Iron ore, cement, sand and gravel, stone, clays,
petroleum.

Saer to 23,203 w Sand and gravel, gold, stone, clays. -

San Benito oo __ 9,217 10,943 Asl;estos. stone, sand and gravel, petroleum,
clays.

San Bernardino - .- 225,865 274,214 Cement, boron minerals, sodium sulfate,
sodium carbonate, potash, stone, rare-earth
minerals, sand and gravel, lime, clays, salt,
petroleum, magnesium chloride, lithium, iron
ore, tale, feldspar, pumice, gypsum,
tungsten.

San Dieg0 oo 22,384 29,086 Sand and gravel, stone, salt, magnesium com-
pounds, clays, tungsten.

San Franeisco —eoooceeo- w -

San Joaquin ___ - 14,870 7,696 Sand and gravel, lime, peat, gold, stone.

San Luis Obispo - 11,568 W  Petroleum, sand and gravel, stone, clays.

San Mateo - _____ 9,141 10,791 Magnesium compounds, stone, salt, petroleum,
sand and gravel.

Santa Barbara —ooooo.____ 156,212 153,254  Petroleum, diatomite, natural gas liquids, sand
and gravel, lime, phosphate rock, stone.

Santa Clara _______________ w W  Cement, stone, sand and gravel, mercury.

Santa Cruz _ w W  Cement, sand and gravel, stone, clays.

Shasta 9.511 12,758 Cement, sand and gravel, stone, clays, pumice,
copper, gold, silver, lead.

212 608  Gold, stone, silver.
1,137 1,886 Sand and gravel, stone, pumice.
34,643 1,655 Stone.
5,915 W  Sand and gravel, stone, petroleum.
w W Sand and gravel, gold, clays.
w W  Sand and gravel, clays.
} w W Sand and gravel, stone, pumice.

Trinity __ _— w w Stone, sand and gravel, gold.

Tulare _. — 3,696 2,805 Sand and gravel, petroleum, clays, stone,
tungsten.

Tuolumne w W  Lime, stone, gold.

Ventura ____ 164,987 156,798 Petroleum, natural gas liquids, sand and
gravel, clays, stone, pumice.

Yolo 19,214 W  Sand and gravel, lime, stone.

Yuba ______________________ w W  Sand and gravel, gold, stone, clays.

Undistributed 2 _ 369,393 528,516

Total 3 3,152,937 8,483,373

W Withheld to avoid disclosing company proprietary data; included with ‘‘Undistributed.”
1 Value of petroleum is based on an average price per barrel for the State.
2 Includes natural gas that cannot be assigned to specific counties, gem stones, and values indi-

cated by symbol W.

3 Data may not add to totals shown b

of i

dent rounding.
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Table 3.—Indicators of California business activity

Change,
1975 19762 percent -
Employment and labor force, annual average: .
Tota} civilian labor force .- thousands.. 9,380 9,708 +3.5
Unemployment —--_ do_.__ 925 889 —3.9
Employment (nonagricultural) :
Mining o e do_-_. 33.9 34.9 +2.9:
Manufacturing --- do____ 1,686.8 1,646.7 +3.8
Contract construction - do 303.3 318.3 +4.9
Transportation and public utilities - _____ do_ .- 459.1 463.6 +1.0
Wholesale and retail. trade -__ do 1,788.3 1,871.4 +4.6
Finance, insurance, real estate __.._ ___._______ do____ 446.8 468.9 +4.9
Services ——- do 1,5438.2 1,613.1 +4.5
Government R do____ 1,667.9 1,703.4 —+2.1
Total nonagricultural employment __________ do____ 7,829.3 8,120.3 +3.7
Personal income:
Tota] _ o millions__ $138,719 $153,892 +10.9
ity P $6,544 - §7,151 +9:3
Cons'tructwn activity:
Number of private and publlc residential units : s
authorized _- - 131,248 220,134 -+67.7
Value of nonresidential construction ____.____._ millions__ $2,470 - $2,736 +10.8
Value of State road contract awards _ . ____ do____ $186.9 $430.0 +130.1
Shipments of portland and masonry cement to and within
the State d short tons._ 6,848 7,303 -+ 6.6
Mineral production value:
Total crude mineral value ____ millions__  $3,152.9 $3,483.4 +10.5
Value per capita, resident population ___________________ $149 $162 +8.7
Value per square mile $19,868 $21,950 +10.5

P Preliminary.
Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Con-
struction Magazine, and U.S. Bureau of Mines.
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Figure 1.—Value of petroleum and total value of mineral production in California.
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Legislation and Government Programs.
—When the State Legislature adjourned its
1975-76 2-year session on August 31, 1976,
7,492 bills had been introduced. Of this
number, 3,067 had been passed by the legis-
lature and signed into law by the Governor.
The advantage of this biennial session, the
second 2-year session, is that it allows the
legislators more time to consider complex
and highly technical legislation. The fol-
lowing summarizes' those bills that became
law during 1976 and that were made a part
of the California Statutes of 1976 that may
have an impact on the mineral industries
in California:

Assembly Bill (AB) 400 (Chapter 1440),
Senate Bill (SB) 1277 (Chapter 1330),
and AB 2948 (Chapter 1331).—Together
these three bills constituted the California
Coastal Act of 1976, which established in
the California Resources Agency the Cali-
fornia Coastal Commission and for a desig
nated period, six regional coastal commis-
sions. The bills also established coastal
management goals and policies with respect
to public access, recreation, marine envi-
ronment, land resources, and industrial de-
velopment. Funding was also. provided for
carrying out these provisions. :

AB 3590 (Chapter 958).—Provided for
a State Geothermal Task- Force to study all
aspects of developing the geothermal re-
sources of the State. It would require the
Secretary of the California Resources
Agency and the Director of the Office of
Planning and Research to transmit the final
report of the task force to the legislature
and the Governor by July 1, 1977. It would
terminate the existence of the task force 6
months after transmittal of such report.

AB 3833 (Chapter 664).—The State
Energy Resources Conservation and Devel-
opment Commission, under existing law,
was required to develop and coordinate a
program of research and development in
alternative sources of energy. This bill au-
thorized participation, as defined, in large-
scale demonstrations of alternative energy
systems sited in California in cooperation
with Federal agencies, regional compacts,
other State governments, and other partic-
ipants.

AB 3884 (Chapter 557)—Required geo-
logic and soil engineering studies only for
school sites located within special study
zones designated as geologically hazardous
in the seismic safety element of the gen-
eral plan.
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AB 4018 (Chapter 557)—Specified
damages of unlawful conversion or appro-
priation of State-owned or reserved mineral
deposits under the jurisdiction of the State
Lands Commission.

AB 4026 (Chapter 834)—Deleted an
existing allowance of 5 cents per barrel on
royalties paid to the State Lands Commis-
sion in leasing State lands for oil treatment
and dehydration and would prohibit mak-
ing any allowance for the cost of oil treat-
ment, dehydration, or transportation of roy-
alty oil on leases let subsequent to January
1, 1977.

AB 4029 (Chapter 1090).—Authorized
the State oil and gas supervisor to order
specified work to be carried out in connec-
tion with any oil or gas well which he
determines to be a hazardous well.

AB 4447 (Chapter 942).—Specified roYy-
alty for mineral deposits leased from the
State Lands Commission. )

SB 78 (Chapter 1300)—Abolished the
Division of Foresty in the Department of
Conservation and established the Depart-
ment of Foresty, leaving the Division of
Mines and Geology, the Division of Oil and
Gas, and the Division of Resource Conser-
vation in the Department of Conservation,
which is in the State Resources Agency.

SB 218 (Chapter 168)—Allowed every
taxpayer to deduct from State income taxes
an amount -equal to the lesser of 10% of
the cost or $1,000 of the acquisition cost of
solar energy devices installed on premises
owned or controlled by the taxpayer.

SB 1581 (Chapter 1073)—Clarified ex-
isting law regarding the release of oil, gas,
and geothermal well records to the public.

SB 1845 (Chapter 1243).—Abolished
the Geologic Hazards Technical Advisory
Committee and the Strong Motion Instru-
mentation Program Advisory Committee
and transferred their functions to the Seis-
mic Safety Commission.

SB 1827 (Chapter 794)—Increased the
indemnity bond to be filed with the State
oil and gas supervisor by persons engaged
in the drilling, redrilling, or deepening of
oil, gas, or geothermal wells to $25,000 for
a single well and $250,000 for operations
involving one or more wells at a time.

SB 1950 (Chapter 1267).—Specified
that the State would not be held liable for
damages resulting from an earthquake for
actions taken or not taken by the State.
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Senate Joint Resolution (SJR) 32 (Reso-
lution Chapter 54)—Requested the. Presi-
dent of the United States and the Congress
to take prescribed action with respect to
strip mining and open pit mining, includ-
ing nullifying a specific proposal to au-
thorize such mining in the Los Padres Na-
tional Forest situated in Ventura County.

SJR 53 (Resolution Chapter 123).—
Memorialized the U.S. Geological Survey,
the Federal Bureau of Mines, and the Cali-
fornia Division of Mines and Geology to
intensify their effoits to catalogue those
mineral resources of critical importance to
the future economy of California that are
within and adjacent to urban areas. It also
requested local governments to protect such
criticall mineral resources, access thereto,
and the mining thereof within their juris-
dictions by special zoning, and to require
mine operators to conduct operations as
compatibly as practicable with their sur-
roundings and to rehabilitate depleted
mined lands for subsequent beneficial use.
It also requests the California Division of
Mines and Geology to make demand pro-
jections for the critical mineral commod-
ities used in California, so that local gov-
ernments are aware of their future mineral
resources requirements and may plan better
for the use of the deposits available to
them.

In accordance with California SB 756
(Chapter 1131, Statutes of 1975, Surface
Mining and Reclamation Act of 1975), on
January 1, 1976, the 11-member State Min-
ing and Geology Board was abolished and
a new 9-member board was established.
The new board held its first meeting in
June 1976. During the remainder of the
year the board completed two major re-
quirements under the Act: (1) Adopted
State policy for the reclamation of mined
lands entitled “Policy and Guidelines for
the Reclamation of Mined Lands in Cali-
fornia,” and (2) adopted the “Recommen-
dations for Program Emphasis in the Cali-
fornia Division of Mines and Geology.”
Principal recommendations for implemen-
tation by the Division of Mines and Geol-
ogy were to (1) classify mineral content of
urbanizing lands, (2) surface mine recla-
mation research, (3) improve mineral com-
modity records, (4) augment earthquake
hazard reduction efforts, (5) increase basic
geologic studies, and (6) accelerate coastal
research and river sediment studies.

- agencies) are
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Under the California Surface Mining and
Reclamation Act of 1975, the 58 counties
and more than 400 cities must adopt ordi-
nances requiring submission of reclamation
plans prior to surface mining operations or
disturbances from underground. mining op-
crations. The counties and cities. (lead local
responsible under State
standards for granting permits for such
operations. The newly constituted State
Mining and Geology Board sets standards
and hears appeals.

Several reports on basic geology, engineer-
ing geology, and mineral resources covering
specific areas in California were published
by the California Division of Mines and
Geology.? ' B

The California Division of -Mines and
Geology active fault mapping program (Al-
quist-Priolo_ Studies Zone Act of 1972) was
established in Chapter 7.5, Public Re-
sources Code. The objective: of. the pro-
gram is to provide for the public safety
from surface rupture ‘in hazardous fault
zones by restricting construction astride
active fault breaks. Under the Act, the State
Geologist delineates special studies zones
about one.quarter mile wide along poten-
tially hazardous faults, starting with the
States’ four major faults. A report reviewing
the Division’s 3 years of administering the
active fault mapping program was pub-
lished.? ' '

The State of California. Strong Motion
Instrumentation Program was established in
Chapter 1152 of the Statutes of 1971, and
the California Division of Mines and Geol-
ogy was designated the responsible manag-
ing agency. The objective of the program is
to obtain detailed records of the ground

2 California Division of Mines and Geology.
Geologic Hazards in Southwestern San Ber-
nardino County, Calif. Spec. Rept. 133, 1976,
40 pp.

. Engineering Geology of the Geysers
Geothermal Resource Area, Lake, Mendocino,
and Sonoma Counties, Calif. Spec. Rept. 122,
1976, 35 pp.

. Geology and Engineering Geologic
Aspects of the South Half Tustin Quadrangle,
Orange County, Calif. Spec. Rept. 126, 1976, 28

pp.

. Geology and Engineering Geologic
Aspects of the Laguna Beach Quadrangle,
Orange County, Calif. Spec. Rept. 127, 1976,

32 pp.

. Basic Geology of the Santa Margarita
Area, San Luis Obispo County, Calif. Bull. 199,
1976, 45 pp.

3 California_Division of Mines and Geology.
Active Fault Mapping and Evaluation Program,
Ten Year Program to Implement Alquist-Priolo
S;ecial Studies Zones Act. Spec. Pub. 47, 1976,

pp. -
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response motion of representative soil ‘and
rock units during earthquakes, and on the
response behavior of all types of structures
to those earthquake-generated ground
motions.*

Accomplishments of the California Divi-
sion of Mines and Geology, 1975-76, were
published as the Sixty-Ninth Report of ‘the
State Geologist.’

The San Francisco Bay area has pro-
duced more than $2.5 billion in mineral
resources but future production could be
curtailed by urban growth, environmental
constraints, and resource depletion, accord-
ing to a US. Geological Survey report.*
This mineral resource map was compiled
from information supplied by the Cali-
fornia Division of Mines and Geology and
was published on a special topographic base
map prepared by the Association of Bay
Area Governments. The map and report
are products of the San Francisco Regional
Environment and Resource Planning Study,
a cooperative effort between the U.S. Geo-
logical Survey and the U.S. Department of
Housing and Urban Development for plan-
ners and others interested in the future of
the San Francisco Bay area.

U.S. Senate Bill 2871 was signed into law
and, among other things, withdrew the
Death Valley National Monument from lo-
cation of mining claims under the mining
laws. It also stopped all new mining devel-
opments in the Death Valley National
Monument for 4 years while a U.S. Govern-
ment study evaluates the mining properties
for possible acquisition, which would almost
certainly stop mining in the monument.

Title VI of the Federal Land Policy and
Management Act of 1976 (Public Law 94
579), referred to as the “BLM Organic
Act,” ameng other things, established the
California Desert Conservation Area, con-
sisting of 25 million acres, 20,000 square
miles, one-quarter of the land area of
Galifornia. While only one-half of this area
is national resource land administered by
the U.S. Bureau of Land Management
(BLM), the Bureau was given the lead in
planning for the area. The law adopted the
two-pronged approach developed earlier by
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BLM with concurrent elements of lomg-
range planning and interim management.
The Secretary of the Interior was directed
to prepare and implement by September
30, 1980, a comprehensive long-range plan
for the management, use, development, and
protection of public lands within this Cali-
fornia Desert Conservation Area. It further
directed that such plan take into account
the principles of multiple use and sustained
yield in providing for resource use and de-
velopment, including, but not limited to,
maintenance of environmental quality,
rights-of-way, and mineral development.

The Act further requires that BLM in-
volve the public heavily in the planning
process. This is done in a number of ways,
but a key element is the California Desert
Conservation Area Advisory Committee.
This committee consists of a group of dis-
tinguished citizens representing a broad
spectrum of disciplines, interests, and uses.
The 4-year timetable presents BLM with a
planning challenge that is unique in size,
scope, and importance. The first 2 years of
the 4-year study will be devoted to making
resource inventories, which are the most )
important elements of a land use plan.

A report giving the 1975-76 highlights of
the California Solid Waste Management
Board was published.” All counties had sub-
mitted preliminary solid waste management
plans to the board by August 1976, and 37
of the 58 final plans had been approved.
The board’s review of proposed disposal
sites, transfer stations, and waste-processing
or resource-recovery facilities was com-
pleted. A statewide survey was conducted to
investigate potential markets for material
and energy products derived from solid
waste.

4 California Division of Mines and Geology.
Second Report on the Strong-Motion Instrumen-
tation Program. Spec. Pub. 48, Apr. 1, 1976,
39 pp.

5 California Division of Mines and Geology.
Sixty-Ninth Report of the State Geologist, 1976—
1976. 1976, 63 pp.

¢ Bailey, E. H., and D. R. Haden. Mineral
Resources of the San Frencisco Bay Region,
Calif.—Present Availability and Planning for
the Future. U.S. Geol. Survey, Map 1-909, 1976.

7 California Solid Waste Management Board.
California Solid Waste Management Board,
1975-1976 Highlights. 1976, 16 pp.
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REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Coal (Lignite).—Interpace Corp. con-
tinued to produce lignite from the McGuire
pit near Ione, Amador County, and recover
montan wax from it by solvent extration.
It was the only producer of coal in Cali-
fornia and the only producer of montan
wax in the United States. The wax is
marketed for use in shoe polishes, floor
waxes, carbon paper, electrical insulating
compositions, and other miscellaneous uses.
Since 1948, the montan wax plant at Ione
_ has supplied all of the U.S. needs.

A report on the history of coal, including

the geology, occurrences, quantity, and
uses, in California was published.
. The known coal resources in California
are estimated to be more than 100 million
tons, of which about 509, is lignite coal,
409, subbituminous, and 109, bituminous.

A number of cement producers in Cali-
fornia have acquired out-of-State coal sup-
plies. to insure long-term fuel sources. Plans
" were announced for the construction of
coalfired electric generating plants in the
State using out-of-State coal. .

Geothermal.—Twenty geothermal ex-
ploration (prospect) wells were drilled in
California in 1976, an increase of 1009,
compared with that of 1975. Eighteen geo-
thermal development wells were drilled in
1976, compared with 17 in 1975. Geothermal
wells completed to production increased to
30 wells in 1976 from 21 wells in 1975. In
1976, 121 notices were filed to drill tem-
perature wells, a decrease of 61, compared
with 308 notices filed in 1975.°

In The Geysers geothermal field, 18 de-
velopment wells were drilled and com-
pleted in 1976, a 1-well increase over that
of 1975. Currently, all commercial geo-
thermal steam production from The Geysers
field generates a net of 502 megawatts of
electricity (MWe) per day, the equivalent
of 13,700 barrels of oil per day. Three addi-
tional .powerplants are under construction
in The Geysers field, units 12, 14, and 15
are slated to produce 106 MWe, 110 MWe,
and 55 MWe of power, respectively. Unit
13, with a generating capacity of 135 MWe,
is scheduled for operation as Lake County’s
first geothermal powerplant. When unit 13
is placed online, the combined generating
capacity for The Geysers will be 908 MWe
per day. The 1976 price paid for geothermal

steam produced at The Geysers was 11.35
mills. per kilowatt-hour, compared with
7.39 mills in 1975. The price for 1977 will
be 14.18 mills. : C

In the Salton Sea field, the Geothermal
Loop Experimental Test Facility began
operation in June 1976. A joint venture of
San Diego Gas and Electric Co. and the
Federal Energy Research and Development
Administration: (ERDA), ‘the binary cycle
systém converts geothermal energy into
electrical energy utilizing production and
injection wells drilled by Imperial Magma
Co. (Magma Power Co.). The 10-megawatt
pilot facility, with a simulated generating
turbine, ‘will test the technical and eco-
nomic feasibility of using the high-temper-
ature and high-salinity brines of the Salton
Sea geothermal field. In the past, corrosion
and scaling problems have been the main
deterrent to geothermal development in the
Salton Sea field.

The University of California Lawrence
Livermore Laboratory (LLL) was awarded
a contract from ERDA to provide technical
assistance to the project. LLL will evaluate
the causes of precipitation and scaling, iden-
tify and characterize the chemistry of the
brines passing through the plant, and study
corrosion of critical plant components.

Imperial County was awarded a-research
grant by the National Science Foundation
in 1975 to develop county geothermal re-
sources. The project, scheduled for comple-
tion by June 1977, includes the develop-
ment of a geothermal section in the county
general plan and a utilization document for
other areas which are developing geo-
thermal resources. Project participants are
researching the nature, quality, extent, and
economic potential of Imperial geothermal
resources as well as the social and environ-
mental impacts of geothermal development.
The research has been subcontracted to the
University of California at Riverside and
to the California Institute of Technology.
Three steering committees composed of gov-
ernment officials and representatives from
private industry provide guidance, advice,
and technical input on research efforts.

8 California Division of Mines and Geology.
History of Coal in California, Calif. Geol.,
September 1976, pp. 202-208,

¢ California Division of Oil and Gas. 62nd An-
nual Report of the State Oil and Gas Super-
visor. No. PROS6, 1976, pp. 181-186.
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An Imperial Valley geothermal compo-
nent test facility, open to private industry,
universities, and government agencies to
test equipment made to convert geothermal
resources into useful forms of energy, was
built on the Federal Bureau of Reclamation
site at East Mesa. The project is a joint
undertaking of ERDA and Bureau of Recla-
mation with technical and administrative
support provided by the University of Cali-
fornia at the Lawrence Berkeley Labora-
tory. The Bureau of Reclamation has
worked at the East Mesa site since 1971 to
study the desalinization of thermal fluids.
The fluids could provide a new source of
fresh water for the Lower Colorado River
Basin. In 1976, TRW Systems, Inc., con-
tracted with ERDA and Bureau of Recla-
mation to design limited geothermal testing
facilities on the East Mesa site. The -goal
of the investigation is an assessment of the
production potential and longevity of the
East Mesa geothermal field.

To provide operational and testing serv-
ices in step with the increased geothermal
activity in California, the California Divi-
sion of Oil and Gas (CDOG), delineated
three geothermal districts in California.
Administrative offices for district G-1, which
includes most of mnorthern California.
and G-2, all of southern California, are
located in the Sacramento and Long Beach
district offices of CDOG, respectively. Dis-
trict G-3 administrative office, which regu-
lates-operations in Lake, Mendocino, Napa,
and Sonoma Counties, is located in Sacra-
mento, and a new field office for this dis-
trict was opened in Santa Rosa in January
1976. '

An industry appraisal of geothermal
energy was made and published.® The

blowout of a geothermal well in The Gey-

sers geothermal field was described.*
Natural Gas.—Marketed production of

natural gas, as reported by the Federal

Bureau of Mines, was 354,334 million

cubic feet (MMcf), an increase of 119,

compared with that of 1975. The total value
of marketed production increased to $333
million, an increase of 49%,, because of an
increased price from 70 cents per Mcf to
94 cents per Mcf.

Natural gas statistics and summaries of
the natural gas operations in California in
1976 were published by CDOG* and by the
Conservation Committee of California Oil
Producers.*®
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According to the CDOG; the amount of
natural gas produced from oil zones was
160,596,803 Mcf in 1976, a 14.7%, decrease
compared with that of 1975. However, gas
production from the State’s 77 active gas-
fields and 14 active gas zones increased to
174,622,457 Mcf, a 0.69, increase compared
with that of 1975. Recoverable gas reserves,
as of December 31, 1976, were estimated at
4.7 trillion cubic feet. During 1976, 10 new
oil- and gasfields were discovered,.of which
7 were gasfields and 3 were oilfields and
productive areas were extended in 8 fields,
3 gas and 5 oil. )

According to the Conservation Commit-
tee of California Qil Producers, natural gas
production in California showed a slight
increase during 1976. Combined oilfield and
dry gasfield net supply inereased by 1.4%, to
866,000 Mcf per day average. Imports from
out-of-State were down 4.59, from that of
1975, being 3,976,000 Mcf per day. Develop-
ment drilling was nearly the same as that
of 1975 with 62 wells completed for 1976,
compared with 60 in 1975. Exploratory
drilling was .also. active for dry gas in the
Sacramento Valley, and eight new field dis-
coveries of record were made during 1976.

Imports of natural gas from Canadian,
Permian, and Delaware Basins (west Texas
and southeast New. Mexico) fields, Ana-
darko Basin fields, San. Juan Basin (north-
west New Mexico and southwest Colorado)
fields, and Paradox Basin (southeast Utah
and northeast Arizona) fields. for 1976 aver-
aged. 3,976 million cubic feet per day, ac-
cording to the Censervation Committee of
California Oil Producers. The total volume
of imported gas was equal to approximately
279, of the State’s inventory of proved, re-
coverable gas reserves as estimated at year-
end by the Committee on Natural Gas Re-
serves of the American Gas Association. The
total gas volume received from out-of-State
sources during the year was 4.59, below the
1975 total and marked the fourth consecu-
tive year of decline from these sources.
Several applications to bring out-of-State
natural gas supplies into California were
filed with the Federal Power Commission.

10 Olson, H. J., and W. M. Dolan. Goethermsl

Energy—An Industry Appraisal. Min. Cong. J.,
March 1976, pp. 18-21.

11 Bacon, C. F. Blowout of a Geothermal Well,
The Geysers Geothermal Field, Sonoma County,
California. Calif. Geol. January 1976, pp. 13-18.

12 Work cited in footnote 9.

18 Conservation Committee of California Oil
Producers. Annual Review of California Oil and
Gas Production. 1976, 181 pp.



Natural Gas Liquids.—Output of natural
gasoline and cycle products declined- 5%, in
quantity and -increased 79, in total value
compared .with that of :1975. Output of
liquid petroleum gases declined 79,
quantity and increased 7%, in total value
compared with that of 1975. According to

the CDOG, 91,937 barrels of condensate
was produced. from California dry gasfields

onshore and 80,773 barrels from State-
owned offshore lands in 1976.

compared w1th that of 1975. Moss peat was
produced by Radel, Inc., near Likely,
Modoc County, and reed-sedge peat was
produced by Delta ‘Humus Co. near Holt,
San Joaquin County.

Petroleum.—Crude - petroleum  produc-
tion in California.increased from 322 mil-
lion barrels.in 1975 to 326 million barrels
in 1976, an advance of 19,. The value of
production increased from $1.943 billion in
1975 to $2.006 billion in 1976, an advance
of 39,.

Crude petroleum statistics and summaries
of oil operations in California in 1976 were
published by the CDOG * and by the Con-
servation Committee of California Oil Pro-
ducers.®®

According to the CDOG, California’s oil
was produced from 236 active fields at a
rate of about 855,548 barrels per day. There
were 42,534 oil wells in‘operation at the
end of 1976, an increase of about 1,500 com-
pared with that of 1975. Kern County pro-
duced approximately 43%, of the State’s
total oil, surpassing oilfields in the Los
Angeles Basin that accounted for 369, of
the total'in 1976. The largest boost in Kern
County’s oil production came from the Elk
Hills field (Naval Petroleum Reserve No.
1) . Other significant production increases
resulted from steam-injection projects in
Kern River, Midway-Sunset, and South Bel-
ridge oilfields. The year 1976 was the record
production year for all three of these
fields.

Incremental oil production, resulting
from all types of enhanced recovery proj-
ects, accounted for 489, of California’s total
oil production. Steam stimulation was
credited with 279, of the State’s total and
waterflood operation accounted for 209,.
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Although offshore tidelands production
continued to decline in 1976, it still ac-
counted for 189%, of California’s crude oil
production. During 1976, restrictions con-
tinued on the search for new reserves and
on the further development of proved fields
within State tidelands. ‘

According to the CDOG, California’s esti-
mated recoverable oil reserves, as of Decem-
ber 31, 1976, totaled 4.8 billion barrels.
Considering both estimated reserves and
State cumulative oil production as of De-
cember 31, 1976, 789, of California’s, pres-
ently recoverable oil resources have been
extracted.

Total footage drilled for new wells in
1976 was 6.8 million feet and rework foot-
age .was 165,615 feet, according to the
CDOG. The average depth for new wells
was 2,549 feet. Although footage increased
about 49, in 1976, deep-well. drilling de-
clined. Only two wells were drilled deeper
than 15,000 feet in 1976, compared with six
in 1975. ;

During the year, 10 new fields were dis-
covered (7 gasfields and 3 oilfields) , 9 new
pools in oilfields were discovered, and the
productive areas of 8 fields (3 gas and 5
oil) were extended. The Subsidence Abate-
ment Fund was abolished in mid-1976, but
the division will continue subsidence moni-
toring in the Wilmington oilfield as part
of normal oil and gas operations. Rapidly
disappearing open space throughout the Los
Angeles Basin brought urban development
into increasingly closer contact with oilfield
operations. As a result, many environmen-
tal as well as operational problems have
arisen between oil operators and city gov-
ernments. Several cities either passed new

‘or rewrote existing ordinances to reflect a

desire for more compatible interaction with
oil companies and to allow a more diversi-
fied use of the land surface. Progress con-
tinued on the hazardous-sump elimination
program conducted by the division and the
State Department of Fish and Game. The
number of oilfield sumps determined to be
hazardous or immediately dangerous to
wildlife has been reduced from 4,065 in
1971 to 64 by the close of 1976.

14 Work cited in footnote 9.
15 Work cited in footnote 13.
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Table 4.—California:
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Oil and gas well drilling completions in 1976, by county

Proved field

Exploratory

County wells * wells Total

0il Gas Dry QOil  Gas Dry Wells Footage
Alameda _— -— 2 - — 1 3 8,191
Colusa a 1 1 - 2 3 7 38,030
Contra Costd —-ceommoomo e 1 2 5 -— 2 5 15 67,251
0 54 - 6 2 - 10 72 236,158
Glenn — 5 5 - 4 8 22 99,720
Humboldt - -— . - -— 2 7,907
Kern . 1,410 9 38 17 - 49 1,523 8,192,171

Kings 2 - - 1 - 2 . 41,4
les . 60 - 1 _— 5 70 239,750
Madera - — - - —_— 1 6,069
Merced —_— - 1 _— - 6 7 36,718
Monterey - 39 - - - - 3 42 92,287
Orange 63 - 2 — - —_— 65 95,495
Sacramento - 5 2 - - 4 11 58,082
San Benito _.-cocccoeeooo - - - - - 1 1 985
San Bernardino - cceooeeeoo _— 1 - - - _— _— 1 224
San Joaquin 2 6 4 — 2 6 20 184,547

San Luis Obispo e eomeccmeeeem 4 - - _— _— 3 7 24,

San Mateo 2 - - - - 3 5 11,547
Santa Barbara oo 110 -— 1 4 - 4 119 353,369
Shasta - - - . - — 1 1 5,521
Solano - - 19 16 - 1 15 51 299,894
Stanislaus : - -— - - - 4 4 30,242
Sutter : . - 2 1 - 1 7 11 49,816
Tel - - . - - 5 5 17,859
Tulare 2 - 1 1 - — 4 4,253
Ventura 32 - 5 3 — 9 49 240,008
Yolo - 9 6 - 6 26 47 270,424
Yuba - - - — - - 1 1 2,686
Other: Federa} offshore —-___—————- 22 o 3 - - 2 27 112,391
Total 1,804 58 103 29 18 186 2,198 5,827,626

1 Development as defined by the American Petroleum Institute.

Source: American Petroleum Institute.

NONMETALS

Asbestos.—Shipments of asbestos in
1976, all from three mines, compared with
two active mines in 1975, was 399, above
and value of output was two and one-half
times that of 1975. Calaveras Asbestos
Corp., the major producer in 1976, which
took over the Pacific Asbestos Corp. oper-
ations near Copperopolis, Calaveras County,
began production late in 1975 but did not
get into full production until April 1976.
The operation had been inactive for 19
months prior to the takeover by Calaveras
Asbestos. Other asbestos producers in 1976
included Union Carbide Corp., which
operated the Santa Rita mine in San Benito
County, and the Atlas Asbestos Co., which
operated the Santa .Cruz mine in Fresno
County.

Barite.—No crude barite was mined in
the State in 1976. A total of 121,000 tons of
barite, three times that of 1975, was crushed
and ground by three companies at three

mills in the State from out-of-State crude
barite in 1976. Calcite Corp. operated the
Rosamond mill in Kern County, FMC Corp.
operated the Modesto mill in Stanislaus
County, and Industrial Minerals Co. oper-
ated the Florin mill in Sacramento County.
Most of the ground and crushed barite was
sold or used for well drilling. The re-
mainder was used in barium chemicals and
glass.

Boron.—All of the boron produced in the
United States was supplied by operations in
California, and as in past years, most of it
came from Kern County, with lesser quan-
tities from San Bernardino and Inyo Coun-
ties. The State’s total output was 6%
greater in quantity and 169, greater in
value compared with that of 1975.

The State’s major producer, U.S. Borax &
Chemical Corp., which operates an open pit
mine and a processing plant at Boron, Kern
County, and which continued to be the
world’s largest source of boron, continued
its $54 million expansion program to pro-
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vide a 309, to 359, increase in output. The

expansion - program is planned for comple-
tion by mid-1977.

U.S. Borax has spent over $1 million and
will spend an additional $2 million to build
two new ponds for storing and evaporating
waste water and tailings from refinery oper-
ations at Boron. One pond, circular in
shape, 2,200 feet in diameter and 80 acres
in area, is in service. The other, 100 acres
in extent, is expected ot be completed by
the close of the year. The ponds are lined
with a special high-density compacted clay
to seal off sides and bottoms of the ponds to
prevent borated liquids from seeping into
the subsoil to protect the ground water.

Early in August, U.S. Borax placed a new
electric shovel into service at the open pit
mine at Boron. It has a 17-cubic-yard dip-
per, which is large enough to drive an
automobile into it with the car doors open
on both sides. It took 11 railroad flat cars
to haul the disassembled parts to Boron
from the factory and a crew of factory ex-
perts 40 days to assemble it. It weighs 600
tons and is powered by a 750-horsepower
electric motor.

Because the demand for boric acid is ex-
pected to increase substantially in view of
the strong growth projected for a large
variety of end uses, including textile fiber-
glass, heat-resistant glass, cellulose insula-
tion, and fire-resistant cotton batting. U.S.
Borax completed facilities to increase boric
acid capacity at the company’s Wilmington
refinery. This expansion, the first increase
in boric acid capacity in the United States
since 1962, was placed onstream in July
1976.

U.S. Borax installed two air-supported
structures at the company’s Boron oper-
ations. These structures, currently the larg-
est in the United States, provide a cost-
effective means of storing massive amounts
of granular materials with minimum im-
pact on the local environment. Especially
designed to withstand winds up to 100
miles per hour, the two structures will
eventually contain 100,000 tons of product
in an area nearly the size of three football
fields. The new storage capacity will enable
the company to successfully meet periodic
surges in world demand and are a part of
a series of capital projects undertaken by
the company to meet vigorous growth in
the marketplace and to provide uninter-
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rupted supplies of borates during peak de-

-mand periods. :

Kerr-McGee Chemical Corp. continued to
produce boron minerals from Searles Lake
brines at its plants at Trona and Westend.
The company was progressing on a $100
million, 1.3-million-ton-per-year soda ash
plant at Trona begun in 1974, but borax
production will not be increased.

Tenneco Oil Co. continued to be a pro-
ducer of colemanite and ulexite from an
open pit mine, Kern Borate, in the Death
Valley National Monument near the site of
the old U.S. Borax town of Ryan,  Inyo
County. The colemanite ore was trucked 30
miles to a company calcining plant just
over the California-Nevada border at La-
throp Wells, Nev. The ulexite ore from the
mine was trucked 100 miles to a railroad
siding at Dunn, where it was upgraded and
marketed. Output was . expanded signif-
icantly during 1976. At yearend, however,
environmental concern for mining in the
national parks prompted Congress to pass
Public Law 94-429, which became effective
in September 1976, and ‘put surface dis-
turbance restrictions on mining activities in
the Death Valley National Monument. Ten-
neco sold its total boron mining and proc-
essing facilities in California and Nevada to
American Borate Corp., which continued
the operations.

A report on the borate deposits (colema-
nite and ulexite-probertite) in the Death
Valley National Monument was published.’®
The history of borate mining, general geol-
ogy, active mines, and reserves and resources
were described.

The major known deposits of colemanite
and ulexite-probertite occur in Death Val-
ley National Monument and the nearby
Ryan area. Because of the Congressional
legislation to limit or prohibit mining in
the monument, deposits outside the monu-
ment have come under close scrutiny and
reevaluation. The colemanite deposits near
Kramer Junction, San Bernardino County,
were examined and a report was pub-
lished.”

Calcium Chloride.—Two companies pro-
duced calcium chloride from wells in San

1¢ Evans, J. R., G. C. Taylor, and J. S. Rapp.
Mines and Mineral Deposits in Death Valley
National Monument. Calif. Div. Mines and Geol.,
Spec. Rept. 125, 1976, pp. 21-33.

17 Evans, J. R., and T. Anderson. Colemanite
Deposits near Kramer Junction, San Bernardino
County, California. Calif. Div. Mines and Geol.,
Spec. Pub. 50, 1976, 8 pp.
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Bernardino County, Leslie Salt Co. at its
Amboy plant and National Chloride Co. of
America at its Bristol Lake plant. Total
output in 1976 was 159, above and value of
production was 25%, above that of 1975.

Cement.—Portland cement sales (ship-
ments from mills) increased 8%, and the
total value of these sales increased 269%,
compared with that of 1975. Masonry
cement sales increased 229, and the value
increased 419, compared with that of 1975.
Twelve plants, as in 1975, produced port-
land cement in the State and one plant, as
in 1975, produced masonry cement. Eight
of the 12 portland cement plants were in
the southern California district and 4 were
in the northern California district. The
masonry cement plant was in the southern
California district. Of the total portland
cement sales, 709, was used by ready-mix
concrete companies; 129, by concrete
products manufacturers; 109, by building
material dealers; 39, by highway contrac-

- tors; and the remaining 5%, by other con-

tractors, government agencies, and miscel-
laneous customers. Of the total shipments
of portland cement, 889, was shipped in
bulk, and the remainder in containers.
. During 1976, California Portland Cement
Co. operated its Mojave and Colton cement
plants; Kaiser Cement & Gypsum Corp.
operated its Cushenbury and Permanente
plants; Monolith Portland Cement Co.
operated its Monolith plant; Amcord, Inc.,
operated its Oro Grande and Crestmore
plants; The Flintkote Co. operated its San
Andreas and Redding plants; Southwestern
Cement Co. operated its Palos Robles plant;
and Lone Star Industries, Inc., operated its
Davenport plant.

Natural gas has in the past been the pre-
dominant fuel used for the cement Kkilns,
but because of the higher cost of the nat-
ural gas and the possibility of an interrup-
tion in supply, many of the companies have
or will be converting to coal. The Cali-
fornia Public Utilities have stated that by
1979 there will virtually be no gas supplies
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available for industry, with most of it going

" to residential, some small commercial users,

and agriculture. Amcord, Inc., realized both
energy and environmental benefits in con-
verting cement kilns to coal.*s

Raw materials consumed in manufactur-
ing cement included 10.9 million tons of
limestone, 379,000 tons of clay, 451,000 tons
of shale, 18,000 tons of aluminum dross,
94,000 tons each of silica sand and quartz,
119,000 tons of iron ore, 367,000 tons of
gypsum, 15,000 tons of anhydrite, and other
miscellaneous materials.

A three-phase modernization was planned
for the Kaiser Cement & Gypsum Corp.’s
Permanente cement plant, which has been
in operation since 1939 and has an annual
capacity of 1.6 million tons. The first phase
of modernization is expected to cost about
$50 million and encompasse the replace-
ment of four of the plants’ six wet-process
kilns with a - smaller dry-process kiln
equipped with preheater and precalciner.
At the same time, the facility will be
equipped to burn coal as its main fuel. The
two remaining wet-process kilns would be
replaced by a smaller, dry-process unit in
the second phase, and the finish mill and
customer ‘service operations would be up-
dated in the third phase. The conversion is
expected to lower fuel consumption at
Permanente by more than one-third. Plant
emissions, as a result of the change, are
expected to be about one-third the present
level. About 2 years will be needed to com-
plete the first phase after construction has
begun. The program requires clearance
from regulatory agencies.

The directors of Lone Star Industries,
Inc., approved a program to improve and
modernize their portland cement plant at
Santa Cruz. The project, planned to be on-
stream in 1979, incorporates a new roller
mill, preheater system, and low-energy kiln,
with extensive additional electrostatic pre-
cipitation equipment.

18 Rock Products. Coal and Cement, Partners
in Production. February 1976, pp. 50-51.
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Clays.—Clays output was 2.3 million
tons, including ball clay and bentonite,
valued at $13.6 million. It was produced by
43 companies from 71 pits located in 26
California counties. The average unit value
of production was $5.91 per ton compared
with $9.48 per ton in 1975. Of the total
quantity of clays sold or used, 879, was
common clay, 5%, kaolin, 4% -each benton-
ite and fire clay, and less than 1%, ball
clay. Major uses of clay were in manufac-
turing cement, common brick, face brick,
sewer pipe, roof tile, pottery, lightweight
aggregate, structural concrete, pet absor-
bant, foundry sand, refractories, and other
products. Ten companies, in descending
order of output—Lightweight Processing
Co., Interpace Corp., The Flintkote Co.
(Calaveras Cement), Pacific Clay Products
Co., Amcord, Inc. (Riverside Cement),
Homestake Mining Co. (Port Costa) , Excel
Mining Co., Lone Star .Industries, Inc
(Pacific Cement) ; Crestlite Aggregates; Inc,
and General Portland, Inc. (California divi-
sion) —operated 24 mines in the State and
produced 569, of California’s total clay out-
put in 1976.

Rather than close the company’s cen-
tury-old clay products operation at Lincoln,
Placer County, and lay off the 220 em-
ployees, Interpace Corp. sold it to Pacific
Coast Building Products, Inc., in February
1976. The new company operated the plant
the remainder of the year under the orig-
inal name of the operation, Gladding, Mc-
Bean & Co. Interpace also sold its Corona,
Orange County, clay pipe manufacturing
facility to Pacific Coast Building Products,
Inc., in midyear.

Diatomite.—Production of diatomite, all
from four operations in Santa Barbara
County, increased 9% in tonnage and 20%
in output value compared with that of 1975.
Johns-Manville Products Corp., Celite Div.,,
and Grefco, Inc., both at Lompoc, con-
tinued to be the major producers. Airox
Earth Resources, Inc., with a plant at Santa
Maria, and Excel-Minerals Co., with oper-
ations at Taft, produced smaller quantities
of diatomite. Most of the products from
the Lompoc plants was sold or used for
filtration, with the remainder used as in-
sulation, fillers, and other miscellaneous
uses. Most of the output from the Santa
Maria and Taft plants was used for other
miscellaneous purposes, but a small quan-
tity was used as a lightweight aggregate.
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The diatomite industry is essentially the
business of selling microfossils of a wide
variety of species. Once-in a while a notable
“outsider” fossil discovery occurs in the
selective mining of diatomite. Quarry- per-
sonnel at the Grefco, Inc., Dicalite Div.
(Lompoc quarry), discovered the fossil
skeleton of a 10- to 12-million-year-old ba-
leen whale. The Los Angeles County Nat-
ural History Museum, curator of vertebrate
paleontology, is supervising excavation and
preservation of the fossil, which could prove
to be about 80 feet long.*®

Feldspar.—Crude feldspar produced in
the State as a feldspar-silica mixture came
from two operations, Calspar Corp., Ord
Mountain mine, San Bernardino County,
and Owens-Illinois, Inc., Pacific Grove mine,
Monterey County. Output (feldspar con-
tent) decreased 43% in tonnage produced
and increased 249, in total value compared
with that of 1975. Nearly three-quarters of
the output was used in glassmaking. The
remainder was used in making sanitary and
enamelware. ,

Gem Stones.—Jade minerals, jadeite and
nephrite, occur at several places through-
out the State, and gem or lapidary quality
jade has -been recovered in substantial
amounts from several of these localities.
Because there is a broad interest in jade, a
report describing in detail a few of the best
known and most significant occurrences of
nephrite and jadeite in California was pub-
lished.*

Graphite (Manufactured). — Furnace
production of synthetic graphite came from
one company in Kern County—Great Lakes
Carbon Corp., Antelope Valley plant—and
three companies in Los Angeles County—
Witco, Gardena plant; Polycarbon, Inc.,
North Hollywood plant; and Super Temp
Co., Super Temp plant. Most was produced
as electrodes but some was produced as
anodes, crucibles and vessels, cloth and
fibers, and other miscellaneous items.

Gypsum.—California ranked second to
Michigan in crude gypsum mined but
ranked first among the States in calcined
gypsum produced in 1976. Crude gypsum
output increased 14%, in quantity and 25%,
in total value, and calcined gypsum produc-
tion increased 439 in quantity and 35%, in
total value compared with that of 1975.

19 Coombs, G. Diatomite. Min. Eng., March
1971, p. 58.

2 California Division of Mines and Geology.
California Jade, A Colection of Preprints. Spec.
Pub. 49, 1976, 53 pp.
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Crude gypsum was mined in the State at
four operations—United States Gypsum Co.
(Plaster City), Imperial County; Fannin-
Superior Gypsum Co. (C. L. Fannin) and
H. M. Holloway, Inc. (Lost Hills), Kern
County; and Victor Material Co. (Amboy),
San Bernardino County.

Calcined gypsum was produced at seven
operations—California Gypsum Products,
Inc, (Pabco), Alameda County; The Flint-
kote Co., Blue Diamond, (Fremont) ; Butte
County; Kaiser Gypsum Co., Inc. (Antioch)
and National Gypsum Co. (Richmond),
Contra Costa County; United States Gyp-
sum Co. (Plaster City), Imperial County;
and Kaiser Gypsum Co., Inc. (Long Beach)
and National Gypsum Co. (Long Beach),
Los Angeles County. Byproduct gypsum was
recovered and marketed by four operations
—-Collier Carbon & Chemical Corp.
(Nichols), Contra’ Costa County; Valley
Nitrogen Products Inc. (Helm), Fresno
County; California Industrial Minerals Co.
(Taylors) , Madera County; and Occidental
Petroleum Corp. (Lathrop), San Joaquin
County. o ‘

Iodine.—Deepwater Chemical Co., Ltd.,
used out-of-State crude.iodine to produce
resublimed, potassium, sodium, ammonium,
silver, and cuprous iodide and potassium,
calcium, ammonium, and silver iodate in-
organic compounds at its plant near Comp-
ton, Los Angeles County. Total output of
iodine products was 509, greater than that
of 1975. ,

Lime.—Output of lime increased 7% in
tonnage and 259%, in total value compared
with that of 1975. Ten firms operated 15
plants in 12 counties in the State in 1976.
Nearly two-thirds of the total output was
produced by three firms—Kaiser Aluminum
& Chemical Corp., Natividad plant (Mon-
terey County); Holly Sugar Corp., Hamil-
ton plant (Glenn County), Brawley plant
(Imperial County), Santa Ana plant
(Orange County), and Tracy plant (San
Joaquin County); and Kerr-McGee Chemi-
cal Corp., Westend plant (San Bernardino
County) . The Flintkote Co., U.S. Lime Div.,
produced lime at its Richmond plant (Con-
tra Costa County) and at its City of Indus-
try plant (Los Angeles County). Amstar
Corp. operated lime plants at Spreckels
(Monterey County) and at Woodland
(Yolo County). Other lime producers in-
cluded the Diamond Springs Lime Co.,
Diamond Springs plant (EI Dorado
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County) ; Pfizer, Inc., Manufacturing Div.,
Lucerne plant (San Bernardino County);
Union Sugar Co., Betteravia plant (Santa
Barbara County); and American Crystal
Sugar Co., Clarksburg plant (Yolo County).
Ninety-three percent of the lime was pro-
duced as quicklime and the remainder as
hydrate. Lime was used for precipitating
magnesia from seawater; sugar refining, soil
stabilization, refractories, and other miscel-
laneous minor applications.

A report on the lime industry in Cali-
fornia was published # describing the proc-
essing, use, and supply and demand of lime.

Lithium Compounds.—Kerr-McGee
Chemical Corp., the State’s only lithium

‘producer, recovered lithium carbonate by

flotation from dilithium sodium phosphate
from Searles Lake .brines at Trona, San
Bernardino County. Output was below that
of 1975, but value of output was nearly
double. - Although -the company treatment
plant-at Trona is being expanded, the com-
pany does not plan to increase lithium ca-
pacity at this operation. .

Magnesium  Compounds.—Magnesium
compounds production declined 79, and
9%, respectively, in quantity and value of
output compared with that of 1975. Kaiser
Aluminum & Chemical Corp., Refractories
Div., continued to be the major producer
at its Moss Landing seawater plant in Mon-
terey County. Products from this plant were
refractory magnesia, magnesium hydroxide,
and caustic-calcined magnesia. Merck & Co.,
Inc., produced extra-light, light, and heavy
magnesium oxide and magnesium hydrox-
ide, trisilicate, and carbonate from seawater
bitterns in San Mateo County. FMC Corp.,
Inorganic Chemical Div., produced mag-
nesium chloride crystal and brines (339,)
at its plant in San Diego County until
March 29, when Western Magnesium Corp.
purchased and operated it throughout the
remainder of the year producing magne-
sium chloride crystal.

Perlite.—Crude perlite mined in the
State and sold or used in 1976 was produced
by American Perlite Co., Redco, Inc., at the
Fish Springs mine near Big Pine in Inyo
County. Eight companies, four with plants
in Los Angeles County, two in San Diego
County, and one each in San Bernardino
and Sonoma Counties, expanded perlite. A
total of 27,359 tons of expanded perlite

2 Rapp, S. Lime Industry in California. Cali-
fornia Div. Mines and Geol.,, Calif. Geol.,
October 1976, pp. 219-223.
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was produced, 129, more than that of 1975.
Of the total quantity sold or used, 40%, was
used as a filter aid, 26%, as a horticultural
and agriculture aggregate, 22% as. a con-
struction aggregate, and the remaining 12%
for other miscellaneous uses. :

Phosphate Rock.—A small production of
phosphate rock was  reported from the
Cuyama mine in Santa Barbara County by
the California Phosphate Co. Reportedly,
the phosphate rock was produced and used
as mined without treatment as a soil addi-
tive.

An economic evaluation of the Pine-

Mountain phosphate deposit, Ventura
County, was published.® Mining of this de-

posit in the Los Padres National Forest,

about 50 miles north of Los Angeles, by
United States Gypsum Co. has been under
consideration by BLM since a 2-year
prospecting permit was issued to United
States Gypsum in November 1964 with the
approval of the U.S. Forest Service. In
October 1966, the permit was extended for
a 3-year period, and in April 1969, the com-
pany filed an application for a preference
right lease. '

A draft Environmental Impact Statement
(EIS) on the proposed mining was sub-
mitted to the President’s Council on Envi-
ronmental Quality by BLM in July 1971. A
final EIS was issued in June 1976. Public
hearings have been held at each stage in
the process. The area of the deposit in the
proposed 2,435-acre phosphate lease is en-
vironmentally sensitive. Government agen-
cies and citizens have been concerned
becatise the California condor nests in the
Sespe Condor Sanctuary about 30 miles to
the southeast, because haul trucks from the
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proposed mine would ' increase traffic on
State Highway 33, and because mining may
affect the scenic beauty and recreational
possibilities of the area.

Potassium Salts.—Output of potassium
salts, all from the Kerr-McGee Chemical
Corp. operation at Trona, San Bernardino
County, was 39, greater in quantity as
.neasured in KO equivalent, but 20%, less

dn total value of product compared with

that of 1975. Marketed products were potas-
sium sulfate, which contained 51.3%, K.O
equivalent, and standard, coarse, and chemi-
cal muriate, which contained 61.2%,, 61.2%,
63.1%, K,O equivalent, respectively.

Pumice.—Combined output of crude
and prepared pumice more than doubled
in quantity and increased 17% in total
value compared with that of 1975. Material
sold and used as crude and prepared pum-
ice included pumice, pumicite (ash),
volcanic tuff, scoria, and volcanic cinder. It
was produced by 32 operators from 76
mines in 14 counties and processed at 19
plants. Nearly three-quarters of the total
output came from four counties: Lake, Las-
sen, Modoc, and Siskiyou. Other major pro-
ducing counties were Inyo, Plumas, San
Bernardino, and Shasta. The material was
used for road construction (65% of the
total), concrete aggregate (12%) , land-
scaping = (10%), roofing granules  (7%) »
railroad ballast (2%) , and other uses, (4%)
including abrasives, building veneer. block,
soil conditioner, pesticide carrier, fill mate-
rial, and concrete admixture. .

2 Evans, J. R. Economic Evaluation of Pine
Mountain Phosphate Deposit, Ventura County,
Calif. .Calif. Div. Mines and Geol., Calif Geol.,
December 1976, pp. 2756-279.
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Table 6.—California: Pumice sold or used by producers in 1976, by county *

‘Crude Prepared Total
County " Quantity ) Quantity Quantity
(short Value (short Value (short Value
tons) tons) tons) .

Inyo [ - w w w w
Kern _— - 1,205 w 1,205 w
Lake - — w w w w
Lassen 151,785 $89,080 . — 151,785 $89,080
Madera . - W : w w
Modoe oo ___ 102,072 64,090 10,000 $10,000 | 112,072 74,090
Mono — — w : W W
Napa 330 550 —_— - 330 550
Plumas . - 38,085 22,820 —— - 38,035 22,820
San Bernardino _______________ - — w w w w
Shasta w w w w w w
Siskiyou 51,826 58,132 77,365 -397,300 129,191 455,432
Teh w w - - w w
Ventura w w - — W W
Undistributed —________________ 40,647 52,228 231,792 2,550,788 272,439 2,608,016

Total 384,695 286,900 320,362 - 2,958,088 705,057 3,244,988

‘W Withheld to avoid disclosing comrp;any proprietary data; included with “Undistributed.”
* Includes pumicite, scoria, voleanic cinder, and tuff,

Salt.—Salt output increased 2% in quan-
tity and 7% in total value compared with
that of 1975. All of the salt sold or used in
California in 1976 was produced as evap-
orated salt except for a small quantity of
rock salt produced by Leslie Salt Co. in
San Bernardino County and small quan-
tities of brine produced by Imperial
Thermol Products, Inc., in Imperial County
and'by Occidental Petroleum Chemical Co.
in San Bernardino County. All of the salt
produced by evaporation was recovered by
using the solar evaporation process except
for a small quantity recovered by the
vacuum pan process by Leslie Salt Co. in
Alameda County. Leslie Salt Co., with
operations in Alameda, Napa, San Bernar-
dino, and San Mateo Counties, was the
State’s leading salt producer. Other salt
producers were Western Salt Co., with
operations in Kern and San Diego Coun-
ties; Occidental Petroleum Chemical Co.,
Pacific Salt and Chemical Co., Southwest
Salt Co., and Standard Salt Co. in San
Bernardino County; Oliver Bros. Salt Co. in
Alameda County; and Imperial Thermol
Products, Inc., in Imperial County.

The rock salt operations of Leslie Salt
Co. at Amboy were terminated at the end
of 1976, but this plant will continue as a
calcium chloride producer with some by-
product solar salt for the Food Div. The
company plants at Newark, Redwood City,
and Napa adjacent to San Francisco Bay,
produced salt by natural solar evaporation
and have a total capacity in excess of 1
million tons per year.

Sand and Gravel.—California continued
to be the Nation’s leading State in terms
of quantity and value of sand and gravel
output in 1976. Production increased 99,
in tonnage and 209, in total value of out-
put compared with that of 1975. Produc-
tion was 97 million tons valued at $202
million in 1976. More than 989, of this
total was sold and used as construction
grade and less than 29, industrial. Of the
construction sand and gravel sold or used,
429, was used as concrete aggregate, 209,
as asphaltic concrete aggregates and other
bituminous mixtures, 199, for roadbase
and coverings, 109, for concrete products,
7% for fill, and 29, for other miscellaneous
uses. In 1976, 390 operators produced con-
struction sand and gravel in the State; 6
operators produced industrial sand and
gravel; and 10 operator- produced both
construction and indust. 41 sand and gravel
for a total of 406 operators. Production was
reported from 52 of the State’s 58 counties.
Seventeen operators, each with an output
of 1 million tons or more, accounted for
329, of the State’s total for construction
sand and gravel. An additional 42 oper-
ators, each with an output of 500,000 tons
but less than 1 million tons, accounted for
an additional 319, of the State’s total. The
leading 10 producers, in descending order
of output, were Conrock Co.; Lone Star
Industries, Inc.; Owl Rock Products Co.;
Livingston & Graham, Inc.; Kaiser Indus-
tries Sand & Gravel; Blue Diamond Mate-
rials; A. Teichert & Son, Inc.; C. L. Pharris
Trucking; Transit Mix Concrete; and
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Rhodes and Jamison. Together, they ac-
counted for 47%, of the construction sand
and gravel produced in the State in 1976.

Lone Star Industries, Inc., announced in
September that the firm had agreed to pur-
chase 1,473 acres of land in the Rancho
Cordova area, Sacramento County, from
Aerojet General Corp. as the site of a $12
million sand and gravel plant. It will re-
place an existing plant at Bridge Street in
Fair Oaks, Sacramento County. Lone Star
will obtain its sand and gravel from mile-
long windrows of gold dredge tailings 15
to 25 feet high. More recently, the property
adjacent to Mather Air Force Base was
used by Aerojet for missile testing. The use
permit granted by Sacramento County con-
tains 22 conditions covering air and water
pollution control, noise control, safety fenc-
ing, visual screening, land rehabilitation,
and other factors. The company estimated
the property contains 45 million tons of
sand and gravel or about a 30-year supply
at expected rates of production.

Table 7.—California:

’m.

A study of the aggregates in the greater
Los Angeles area, sponsored by a grant
from the Federal Bureau of Mines and con-
ducted by the California Division of Mines
and Geology (CDMG) was begun in 1975
and completed in 1976. A report™ on the
findings was placed on open file and avail-
able for public examination in the Los
Angeles, San Francisco, and Sacramento
district offices of the CDMG. The report is
to be published in 1977. The study was
designed to furnish the aggregate supply-
demand data needed for developing land-
use plans that will allow for an orderly
supply of aggregate for posterity.

A similar 1l-year study of the aggregate
in the San Francisco Bay area, also spon-
sored by a grant from the Federal Bureau
of Mines and conducted by the CDMG,
was begun in mid-1976 and will be com-
pleted in mid-1977. -

2 Evans, J. R., T. P. Anderson, M. W. Man-
son, R. L. Maud, W. B. Clark, and D. L. Fife.
Aggregates in the Greater Los Angeles Area,
Calif. Calif. Div. Mines and Geol., OFR 77-1
LA, 1976, 243 pp.

Construction and industrial sand and gravel

sold or used by producers
‘(Thousand short tons and thousand dollars)

1976
Use
. Value
Quantity Value per ton
Construction :
Sand 45,344 84,004 1.85
Gravel . 49,420 106,914 2.16
Total 1 94,765 190,918 2.01
Industrial : =
Sand 1,802 11,288 6.26
Gravel 25 67 2.68
Total 1,827 11,355 6.22
Grand totall 96,592 202,272 2.09
1 Data may not add to totals shown b of independent rounding.
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Table 8.—California:
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Construction sand and gravel sold or used by
major use category

(Thousand short tons and thousand dollars)

1976

Use . Value
Quantity Value per ton

Concrete aggregate (residential, nonr tial, highways, bridges,
dams, waterworks, airports, etc.) _____ 39,586 82,279 2.08
Concrete products (cement blocks, bricks, pipe, ete.) —___________ 9,511 19,989 2.10
Asphaltic concrete aggregates and other bituminous mixtures ... 19,276 42,287 2.19
Roadbase and coverings 17,707 82,144 1.82
Fllo - 6,667 9,014 1.35
Other uses 2,015 5,205 2.58
Total _ - - 194,765 190,918 2.01

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

Sodium Compounds.—Combined produc-
tion of sodium carbonate (soda ash) and
sodium sulfate (salt cake) decreased 59, in
total quantity but increased 199, in total
value of output compared with that of
1975. Kerr-McGee recovered both chemical
products from Searles Lake brines at its
Trona and Westend plants in San Bernar-
dino County.

Kerr-McGee Searles Lake Trona oper-
ations are being expanded to increase soda
ash production from 150,000 to 1.3 million
tons per year. Borax production will not be
increased. The expansion is based on a
pilot plant operation for carbonating brine
using powerplant and lime kiln flue gases.
Feed for the plant expansion will come
from deep wells in Searles Lake rather than
from the shallow wells which provided feed
for the company’s Trona and Westend
plants. The company was also increasing
capacity for natural sodium sulfate produc-
tion by 150,000 tons per year at Trona.
Completion of the project was scheduled
for 1977.

Stone.—Stone  production, including
12,600 tons of dimension stone valued at

$804,000 and 32.4 million tons of crushed
and broken stone valued at $74.5 million,
decreased 2%, in total tonnage but in-
creased 49, in value compared with that of
1975. Seventeen companies quarried dimen-
sion stone at 25 quarries for rough con-
struction, rubble, finished monumental and
construction stone, and other uses. Leading
dimension stone producers were National
Quarries Co. and Santa Maria Stone Co.

A total of 98 companies produced
crushed and broken stone from 520 quar-
ries in the State for cement, roadbase aggre-
gate, bituminous aggregate, and other uses.
Leading producers were Kaiser Cement &
Gypsum Co., the U.S. Forest Service, and
Amcord, Inc. Of the total shipments of
crushed and broken stone, 789, was trans-
ported to market by truck, 5%, by railroad,
and the remaining 17% by waterway and
other unspecified methods. One-third of
the total crushed and broken stone ship-
ments came from seven of the major pro-
ducing quarries, each with an output ex-
ceeding 900,000 tons. An additional 319, of
the total came from 15 quarries, each with
an output greater than 500,000 tons.
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Table 9.—California: Stone sold or used by producers, by kind
(Thousand short tons and thousand dollars)

1975 1976
Quantity Value Quantity Value

Kind of stone

Dimension:
Limestone and dolomite — - oo 3 w 3 70
Granite 6 377 5 - 589
Sandstone, quartz, and quartzite oo @) 11 1 18
Slate *) w w
Traprock *) 1 w w
Other stone 5 93 7 127
Total 2 11 490 13 804
Crushed and broken:
Limestone and dolomite . 16,576 36,532 14,800 33,298
Granite 4,300 10,378 5,146 13,214
Marble - 315 3174 w w
Sandstone, quartz, and quartzite - ______ 3,451 7,856 3,413 7,429
Traprock 4,390 8,617 3,967 9,165
Other stone . 4,409 8,693 5,038 11,442
. Total 2 33,141 72,251 32,364 74,548
Grand total 2 : - 33,152 72,740 82,377 175,352

W Withheld to avold disclosing company proprietary data ; included with “Other stone

1 Less than 1% unit.
2 Data may not add to totals shown because of independent rounding.

3 Data include shell,
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Table 10.—California: Stone sold or used by producers, by use
(Thousand short tons and thousand dollars)
1975 1976
Use
Quantity Value Quantity Value
Dimension :
Rough stone:
Rough blocks 3 224 ®) ®)
Constructi 4 80 6 (1)
Flagging @) ) *) O]
Other rough stone 1 15 2 195
Dressed stone:
Architectural 2 124 ) e
Constructios - - 2 288
Flagging ®) 14 (?) )
Slate — — (3) 10
Other dressed stonet __ 1 34 3 311
Total 5 11 490 13 804
Crushed and broken: ¢
t manufacture ___ 11,240 18,800 10,580 18,470
Dense-graded roadbase stone ____________________ 6,971 13,98 5,600 11,760
Bituminous aggregate . 3,625 9,483 3,034 8,718
Roadsti 2,164 4,395 2,960 5,338
Concrete aggregate 2,696 5,660 2,815 6,070
Riprap and jetty stone 1,126 2,752 1,892 5,287
Lime manufacture 7 785 2,371 1,458 4,005
Fill — 1,460 2,283 894 1,391
Roofing granules 677 1,352 753 1,672
Glass 292 2,128 416 3,010
Macadam aggregate 299 763 384 1,035
Other filler 290 1,948 201 1,434
Terrazzo and exposed aggregate _________________ 110 781 141 1,243
Mineral food 81 661 114 780
‘Whiting 92 1,252 102 1,370
Bedding material 103 185 M 252
Filter stone 3 206 54 131
Agricultural li it - 51 285 35 194
Surface treatment aggregate ____________________ 124 213 31 50
Abrasives ______ - - (3 (®)
Flux stone __. 5 17 (®) (8)
Other uses® - 980 2,734 867 2,336
Total § - 33,141 72,251 32,364 74,548
Grand total 5 33,152 72,740 32,377 75,852

1 Included with ‘‘Other rough stone.”
2 Included with ‘“Other dressed stone.”
3 Less than 14 unit.

4 Includes stone for monumental purposes and curbing.

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

8 Includes limestone, miscellaneous stone, traprock, granite, sandstone, marble, and shell.
7 Includes dead-burned dolomite and sugar refining.

8 Included with ‘““Other uses.”

? Includes stone used for railroad ballast, ferrosilicon, carbon dioxide (1975), asphalt filler (1976),
soil conditioning, refractory stone, building products (1975), drain fields (1975), amd abrasives

(1976).

Sulfur.—Byproduct sulfur was recovered
at 14 petroleum refineries—4 in Contra
Costa County, 9 in Los Angeles County,
and 1 in Solano County. The Union Oil
Co. of Calif., Oleum refinery, Contra Costa
County, was the leading producer, followed
by Standard Oil Co. of Calif., Richmond re-
finery in Contra Costa County; Mobil Oil
Corp., Torrance refinery; Chevron US.A.,
Inc., El Segundo refinery; and Atlantic
Richfield Co., Watson refinery, all in Los
Angeles County; Exxon Co., U.S.A., Benicia
refinery in Solano County; and Texaco, Inc.,
Long Beach refinery in Los Angeles County.

Total production and sales of sulfur was
432,000 long tons valued at $7.9 million in
1976, compared with a production of
395,000 long tons and sales of 375,000 long
tons valued at $6.9 million in 1975.

Two companies—Leon Oil Co. at its
Avon plant near Martinez, Contra Costa
County, and Shell Oil Co. at its Wilming-
ton plant in Carson, Los Angeles County
recovered and marketed hydrogen sulfide
in 1976.

Talc, Soapstone, and Pyrophyllite.—
Mine production declined 639, compared
with that of 1975, but the value of output
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was only 5%, below that of 1975 because of
the increased unit value of the product.
Production was reported from 10 mines—
1 in El Dorado County, 5 in Inyo County,
and 4 in San Bernardino County. The re-
corded . producers in the State were - Pfizer,
Inc., Bonnie, White Eagle and Eclipse mines
in the Death Valley National Monument,
Inyo County; Pfizer, Inc., Apex and Acme
mines in San Bernardino County; Cyprus
Mines Corp., Panamint mine and Standard
Industrial Minerals White Eagle mine in
Inyo County; Huntington Tile Co., Omega
and Yucca mines in San Bernardino
County; and Commercial Minerals Co,
Docs mine in El Dorado County. Mined
material was sold to grinders or consumers
or ground by the producers. One such
grinder, Industrial Minerals and Chemical
Co., purchased talc and ground it in its
plant in Sacramento County. Ground and
prepared material was used or sold for use
in ceramics, paints, refractories, paper, and
other miscellaneous uses. Some of the prod-
ucts were exported out of the State and
out of the country.

A report covering the talc mines and
deposits in Death Valley National Monu-
ment was published®* The history
of talc mining, uses, general geology, and
active mines in this area were described. A
report on the geologic features of Death
Valley was also published.”

Vermiculite.—Production and sales of
exfoliated vermiculite, derived from crude
vermiculite produced in Montana and
South Carolina, was 509, above that of
1975, but the total value of sales declined
7%, below that of 1975. W. R. Grace & Co,,
with exfoliation plants at Newark (Ala-
meda County), Los Angeles (Los Angeles
County), and Santa Ana (Orange County),
and La Habra Products, Inc., with a plant
in Anaheim (Orange County) were the
State’s producers in 1976. Consumption by
end use was 369, for fireproofing, 309, for
concrete aggregate, 169, for soil condition-
ing, 89, for loose fill insulation, 5%, for
. horticulture, 29, for plaster aggregate, and
the remaining 39, for block insulation and
other miscellaneous uses.

METALS

Gold, Silver, Copper, Lead, and Zinc.—
The total value of mine production (re-
coverable) of gold, silver, copper, lead, and
zinc in the State was $2.2 million, com-
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pared with $2.5 million in 1975, a 12%
decline. Production of these metals was
recorded from 12 lode mines, 2 each in
Shasta and Sierra Counties, and 1 each in
Alpine, Inyo, Los Angeles, Mono, Plumas,
Sacramento, Tuolumne, and Yuba Counties,
compared with 10 active mines in 1975.
Gold and silver production was recorded
from four placer mines, one each in Del
Norte, Trinity, Mono, and Yuba Counties.
Gold and silver was also recovered as a by-
product of washing sand and gravel to pro-
duce construction aggregate at three oper-
ations in Fresno County, two operations
each in.Sacramento and Stanislaus County,
and one each in Merced, San Joaquin, and
Shasta Counties.

Gold production increased 8%, compared
with that of 1975, but the total value de-
clined 16%, because of the drop in the unit
value of gold. Of the total quantity of gold
produced, 539, was recovered from lode
material and the remainder from placer
material. The State’s leading gold producer
was the Oriental mine in Sierra County,
operated by the -Dickey Exploration Co.
The second largest producer was the Yuba
Goldfields, Inc., which operated a bucket-
line dredge on a test basis on placer ground
at Hammonton near Marysville in Yuba
County. The dredge operated, Old No. 21,
was one of several dredges operated on this
10,400-acre property along the Yuba River
by Yuba Consolidated Goldfields, Inc., dur-
ing the period 1905-68 when more than
$100 million in gold was recovered. Dredg-
ing was suspended in June 1976, about a
year after operations were begun, report-
edly to obtain statistical cost data that
would be valuable in assessing possible
future operations. As reported, the oper-
ations were suspended because income was
insufficient to meet operating costs, reflect-
ing reduced gold recoveries and a decline
in gold prices.

Silver production declined 29%, in quan-
tity and value of output compared with
that of 1975. Major producers of silver
were: Union Carbide Corp., as a coproduct
from tungsten ore produced at the Pine
Creek mine in Inyo County; Claude B.

2 Evans, J. R., G. C. Taylor, and J. S. Rapp.
Mines and Mineral Deposits in Death Valley
National Monument, California. Calif. - Div.
g&ines and Geol., Spec. Rept. 125, 1976, pp.

5—59.

% Troxel, B. W., and L. A. Wright. Geologic
Features Death Valley, California. Calif. Div.
Mines and Geol., Spec. Rept. 106, 1976, 72 pp.
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Lovestedt, as a coproduct from gold-silver
ore from the Zaca mine in Alpine County;
and the Montecito Mining Co., as a co-
product for zinc ore produced from the
Thompson-Darwin mine in Inyo County.’
Copper production increased 9%, ‘in
quantity and 189, in total value compared
with that of 1975. Union Carbide Corp.,
with operations at the Pine Creek tungsten
mine in Inyo County, was by far the prin-
cipal producer in the State. Smaller quan-
tities of copper were recovered by the
‘Stauffer Chemical Co., by precipitatirig cop-
per from mine drainage water from the
Iron Mountain mine in Shasta County and
by Montecito Mining Co., as a coproduct
from zinc ore produced from the Thomp-
son-Darwin mine in Inyo County. '
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Lead production dropped 189, in quan-
tity and 119, in value compared with that
of 1975. Most of the lead was produced by
Montecito Mining Co. from the Thompson-
Darwin mine. Cannon Resources Ltd., the
second largest producer, recovered lead as a
coproduct from  gold-silver- ore from the
Eva Bell mine in Mono County.

“Zinc produciton declined 179, in quan-
tity and 229, in value comparel with that
of 1975. Montecito Mining Co.; with oper-
ations at the Thompson-Darwin zinc mine,
was the principal producer, ‘followed by
Cannon Resources Ltd., with operations at
the Eva Bell gold-silver mine, and Claude
B. Lovestedt, with operations at the Zaca
gold-silver mine.

Table 11.—California: Mine production (recoverable) of gold, silver, copper,
’lead, and zinc, by county Lo

Material

Mines producing 1 sold e?ir2 Gold Silver
’ treat ’
County Lode Placer g‘:;l;t o’g:k?e’s' Value 0'5;3; g Value
1974, total _______.____ 10 4 '5,689 5,049 $806,528 41,894 $197,324
1976, total . _________ 10 6 29,200 . 9,606 1,551,270 79,757 352,527
1976: E
- 1 - 5 627 - —
- - - 428 58,637 60 261
- i - 23 2,882 1 4
. - - 148 18,547 13 57
2 . 151 80 10,026 368 - 1,601
2 - 3,766 4,174 523,086 998 4,342
- - - 627 78,576 62 270
- 1 — 15 1,880 - -
1 - 10 7 ‘ 877 e —
7 2 6,286 4,885 612,189 55,763 242,569
Total __________ 12 4 10,213 10,392 1,302,327 57,265 249,104
Copper Lead Zinc
Shy Sh Sh ’l‘oltaI
ort ort ort value
tons Value tons Value tons Value
1974, total ____________ 194 $299,800 35 $15,706 8 $5,630 $1,324,988
1975, total —___________ 344 441,151 66 28,186 206 160,763 2,533,897
1976: :
Del Norte -2 —— - - - - 627
- - - - - - 53,898
Merced - — - o - _— 2,886
San Joaquin __ — — - — . 18,604
62 86,762 *) 34 — - 98,423
Sierra - - - - - _— 527,428
Stanislaus - - - - - - 78,846
rinity - - - - — - 1,880
Tuolumne - — - - — —— 87
Undistributed 3 - 312 434,784 54 24,903 170 125,924 1,440,369
Total _______ 5375 521,546 54 24,937 170 125,924 2,223,838

1 Operations from which gold and silver are recovered as byproducts from sand and gravel

operations not counted as producing mines.
3 Does not include gravel washed.

3 Alpine, Inyo, Los Angeles, Mono, Plumas, Sacramento, and Yuba Counties combined to avoid

disclosing company proprietary data.
4 Less than 15 unit.

5Data do not add to total shown because of independent rounding.
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Table 12.—California: Mine production (recoverable) of gold, silver, copper, lead,
and zinc in 1976, by type of material processed and method of recovery

; 1 Gold Silver Copper Lead Zinc
Type "lfn:'t:ﬁri:g &W*d and (troy (troy (short (short (short
held ounces) ounces)  tons)  tons) tons)
‘Amalgamation , 2,718 625 o . -
Smelting of trateg 1 2,746 54,124 311 47 165
Direct smelting of ore and copper - :
precipitates 2 86 2,363 63 s 5
Total lode material 5,545 57,102 3375 54 170
Placer 4,847 163 - - -
Grand total 10,392 57,265 375 54 170
1 Includes byproduct recovery from tungsten ofe.
. 2 Combined to avoid disclosing company proprietary data.
3 Data do not add to total shown b of inde dent rounding.

Table 13.—California: Mine production (recoverable) of gold, silver, copper, lead,
and zinc in 1976, by class of ore or other source material !

. Material :
Number  sold or Gold Silver Copper Lead Zinc
Source of treated 2 (troy (troy (short (short - (short
mines ! (short ounces) ounces) tons) tons) tons)
tons) .
Lode ore:
Gold __ ... 6 5,636 5,006 1,279 ®) ) ®@)
Gold-silver 2 2,225 440 15,657 1 - 6
Silver, zine, and
t ten 4 - 8 52,350 100 40,166 311 46 . 164
Total 8 e 11 10,111 5,645 57,102 312 54 170
Other lode material: . : .
Copper precipitates -_ 1 102 . s 62 = -
Total lode material® . 12 10,213 5,645 57,102 376 54 170
Placer meeo oo 4 - 4,847 163 . — _—
Grand total ______._. 16 10,213 10,392 57,265 375 54 - 170

1 Operations from which gold and silver are recovered as byproduct from sand and gravel oper-
ations and copper recovered as byproduct from tungsten operations are not counted as producing

mines.
2 Does not include gravel washed.
3 Less than ¥ unit.

4 Combined to avoid disclosing company proprietary data.

5 Excludes tungsten ore tonnage.

6 Data may not add to totals shown b of i

dent rounding.

Iron Ore and Concentrates.—Usable
iron ore shipments to consumers, which in-
clude direct shipping ore, concentrates, and
agglomerates, increased 4%, in quantity and
139, in total value compared with that of
1975. Kaiser Steel Corp. was the major pro-
ducer. Concentrates and agglomerates were
recovered from ore produced at its Eagle
Mountain mine in Riverside County and
shipped by rail to its steel plant at Fontana
in San Bernardino County. California Port-
land Cement Co. produced a small quantity
of direct shipping ore from the Baxter
mine in San Bernardino County for use in
cement manufacturing. Standard Slag Co.

produced ore and shipped concentrate
from the Beck mine and mill in San
Bernardino County.

Iron Oxide Pigments.—Pfizer, Inc., pro-
duced synthetic brown, red, and yellow
iron oxides and mixtures of synthetic and
natural iron oxides at its Emeryville plant,
Alameda County. Total output was 18%,
above that of 1975. .

Iron and Steel.—Production and ship-
ments of pig iron each increased 5% and
the total value of shipments increased 299,
compared with that of 1975. The-average
value per ton increased $16 or 239, com-
pared with that of 1975.
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‘Western steel market.. receipts, which
comprises the number of tons shipped by
steel mills, both domestic and foreign, to
customers in the seven Western States of
California, Oregon, Washington, Nevada,

Arizona, Utah, and Idaho, increased 8%, to

7,982,000 tons in 1976, up about 600,000
tons from 71,412,000 tons in 1975. The
8% increase in the West, disappointing for
a recovery year after a deep slump, com-
pares with a 149, increase in the national
steel market.® '

Kaiser Engineers is providing design and
construction management services for a
$233 million modernization program at
Kaiser ‘Steel Corp.’s Fontana steel mill. The
project involves construction of a two-
vessel basic oxygen plant, with provisions
for a third vessel, to replace existing open-
hearth furnaces. It also calls for a '700,000-
ton-per-year continuous slab caster. The
new basic oxygen shop is scheduled to go
into operation early in 1978, increasing the
plant’s annual capacity from 3.4 million
ingot tons to 3.6 million tons. Kaiser Engi-
neers designed the original steel mill at
Fontana and has been involved in  four
subsequent expansions. '

Kaiser Steel Corp. announced it will
spend $60 million during the next 4 years
on environmental control equipment to
bring its Fontana production facility into
compliance with the Federal Clean Air
Act. Specifically at issue are the. plant’s
coke ovens and the amount of sulfur con-
tent emitted in the production of the steel
forged there.

Mercury.—Mercury production in 1976
had another drastic decline as it did in
1975. Mine production in the State was
reported from five mines: Aetna (operated
by Lansome Mining Co.), Knoxville
(Morgan North Mine Management), Man:
hattan-One Shot (One-Shot Mining Co.),
and Oat Hill (W. T. Kritikos), all open
pit operations in Napa County, and New
Almaden (Santa Clara Quicksilver Co.)
underground operations in Santa Clara
County. Most of the mercury produced was
marketed through Quicksilver Producers
Inc., of San Francisco. The average annual
quoted price for mercury at New York was
$121.30 per flask.

Molybdenum.—Production of molyb-
denum, recorded as the molybdenum con-
tent of combined molybdenum oxide and
sulfide concentrates shipped during the
year, nearly doubled that of 1975. The en-
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tire amount was recovered as a byproduct
of tungsten ore produced from the Pine
Creek mine near Bishop in Inyo County
by Union Carbide Corp. The concentrates
were produced in Union Carbide’s plant at
the mine. .

- Nickel.—Deposits of low-grade nickelif-
erous iron laterites are known in north-
western  California near the ' Oregon
border. Pine Flat Mountain, northwest of
Crescent City, is probably the best known
district. The largest resource in California
is in the Little Red Mountain district in
Mendocino. County. A process is under de-
velopment by the Federal Bureau of Mines
at its Albany, Oreg., Metallurgy Research
Center to recover nickel from domestic
laterites such as those in California and
Oregon that - reportedly have resources -
totaling 565,000 short tons of nickel. The
process which has significant advantages
over the Nicaro, Cuba, procedure and
modifications thereof, incorporates selective
reduction roasting and an oxidizing am-
monia-ammonium sulfate leach with sol-
vent extraction and electrowinning to. re-
cover nickel in cathode form. Cobalt and
copper are also recovered in cathode form
and zinc, if present, is recovered as zinc
sulfate.

Rare-Earth Minerals.—Molycorp, - Inc.,
continued to produce most of the Nation’s
output of rare-earth oxides (REO) con-
tained in concentrates at its mine located
at  Mountain- Pass, San Bernardino
County. Production in ‘all product
froms from this operation in 1976
was down 13% from that of 19757
Bastnisite is mined from an open pit de-
posit and concentrated in a 30,000-ton-per-
year mill on the property. Three grades of
bastndsite are produced: 609 REO un-
leached, 709, REO leached, and 909, REO
calcined. Processed concentrate of cerium
(65% CeO,) and lanthanum (75% LaO,)
are shipped. An electronic-nuclear-phos-
phor grade of pure europium oxide also is
produced at this location. The Mountain
Pass operation also provides concentrates of
neodymium-praseodymium and gadolinium-
samarium when required, and ships bast-
nisite concentrates to other Molycorp
plants at Louviers, Colo., York, Pa., and
Washington, Pa.

26 Kaiser Steel Corporation. Western Steel
Market 1976-77. 1976, 4 pp. .

27 Cannon, G. J. Rare Earths. Eng. and Min.
J., March 1977, p. 183.
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The last two units in Molycorp’s recent
expansion program at the Mountain Pass
processing complex were completed in early
1976. The 200-ton-per-day bastnisite thick-
ening-filtering-drying section at the mill
has begun processing material from the
flotation section, and the final 4.5-million-
Btu concurrent lanthanum concentrate
_ dryer at the chemical plant became fully
operational. As a result, Molycorp is now
geared for anticipated increases in demand
- for rare-earth catalysts in petroleum and
petrochemical refining and in air pollution
control, as well as for rare-earth ' ferro-
alloys for metallurgical use.

Tungsten.—Nearly all of the Nation’s
recorded production of tungsten contained
in tungsten ore and concentrates came from
California mines. The State’s tungsten pro-
duction increased 9%, in quantity and 29%,
in total value compared with that of 1975.
Most of the State’s production came from
the Pine Creek mine near Bishop, Inyo
County, operated by Union Carbide Corp.
Small tonnages of ore and concentrates
-were shipped from 17 other tungsten mines
in the State in 1976. These mines were lo-
cated in Fresno, Inyo, Kern, Los Angeles,
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Madera, San Bernardino, San Diego, and
Tulare Counties. Some of this ore may
have been mined in previous years. Most
of the ore and concentrate shipped in 1976
was sent to the Union Carbide Corp. plant
at Pine Creek or to the Kennametal, Inc.,
plant, Churchill County, Nev., for upgrad-
ing to a marketable product.

Plans were being made for concentrates
from'the Union Carbide’s Tempiute mine
and mill near Alamo, Nev., set for comple-
tion in mid-1977, to be delivered to Union
Carbide’s Pine Creek, Bishop, facility for
conversion to ammonium paratungstate
(APT). Wah Chang continued develop-
ment work at the Strawberry mine, Tuo-
lumne County.

Uranium.—Uranium exploration activity
was continued in the State in 1976. Most
of the larger energy companies have been
involved in property appraisal or acquisi-
tion in California within the past 5 years.
The principal areas of interest are the
Petersen Mountains, Lassen County; Sonora
Pass, Tuolumne County; Coso Range, Inyo
County; the Taft-McKittrick area, Kern
County; and the Mojave Desert, Kern,
San Bernardino, and Riverside Counties.
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' Table 14.—Principal producers

Commodity and company Address Type of activity County
Asbestos : ‘
Atlas Asbestos Co Box 805 Open pit mine ... Fresno.
) Coalmga, Calif. 93210 i
C&luverns Asbestos Corp ._Box 127 PSR 7, S ——— ---- Calaveras.
Copperopolis, Ca.hf 95228 .
Boron minerals and compounds: !
U.S. Borax & Chemical Box 75128 SR R Inyo and
Corp.! Sanford Statiof ’ Kern.
Los Angeles, Cshf 90005
Calcium chloride:
National Chloride Co. of 615 South Flower St. RSN . 1, S, San
America. Suite 808 Bernardino.
Los Angeles, Calif. 90017
Carbon dioxide (natural) :
Standard Oil Co.2 225 Bush St. Plant —___________ Kern.
San Francisco, Calif. 94120
Cement : .
A d, Inc3 610 Newport Center Dr. Plants __________.__ Riverside and
Newport Beach, Calif. 92660 San .
Bernardino.
Gahfotma Portland Cement 800 Wilshire Blvd. Kern and San
Co. Los Angeles, Calif. 90017 Bernardino.
The Fllntkote Co.8 San Fran Calif. 94104 _ Calaveras and
Shasta.
General Portland; Inc ... 3810 Wilshire Blvd. Plant ... Kern.
Los Angeles, Calif. 90005
Kaiser Cement & Gypsum 800 Lakeside Dr. Plants - ... San
Corp.* Oakland, Calif. 94612 Bernardino.
. and Santa
Clara.
Monolith Portland Cement 8326 San Fernando Rd. Plant oo Kern.
Co. Los Angeles, Calif. 90065
Southwestern Portland 1034 Wilshire Blvd. RSN, 1, S cee-= San
a Co.3 Los Angeles, Calif. 90017 Bernardino.
ays:
Gladding, McBean Co ._.Box 578 Pits Amador, Inyo,
Corona, Calif. 91720 Riverside,
utter,
Yuba.
Interpace Corp ___________ 2901 Los Feliz Blvd. R, ' S, Amador,
Los Angeles, Calif. 90039 Placer,
Riverside,
Sutter,
Yuba.
Lightweight Processing Co0-650 South Grand Ave. Pit oo Ventura.
Los Angeles, Calif. 90017
Pacific Clay Products Co -_1255 West 4th St. Pits o Amador,
Los Angeles, Calif. 90017 Orange,
Riverside.
Copper:
Stauffer Chemical Co ... 636 California St. Lode mine ________ Shasta.
San Francisco, Calif. 94108
Union Carbide Corp.® _____ 270 Park Ave. Underground mine. Inyo.
New York, N.Y. 10017
Diatomite :
Grefco, Inc . _________ 630 Shatto Pl. Open pit mine _.__ Santa
Los Angeles, Calif. 90005 Barbara.
Johns-Manville Products Lompoc, Calif. 93436 - o--do Do.
Corp.”
Feldspar :
Calspar Corp _——__________ 12402 Los Nietos Rd. PR, |, . San
Santa Fe Springs, Calif. 90670 Bernardino.
Owens-Illinois, In¢ __.____ Box 1035 PR, |, Monterey.
Toledo, Ohio 43601
Gold :
Dickey Exploration Co .._..Box K Lode mine ________ Sierra.
Alleghany, Calif. 95910
Yuba Goldfields, Inc —___.__ Hammonton-Smartsville Rd. Placer mine ___.__ Yuba.
(Hammonton) Marysville,
Calif. 95901
Gypsum :
Fannin-Superior Gypsum Rt. 1, Box 7, Hwy. 46 Open pit mine .._. Kern.
Co. Wasco, Cahf. 93280
H. M. Holloway, Inc —_____ 714 PR |, S Do.
Wesco, Cahf 93280
United States Gypsum Co -_101 S. Wacker Dr. Open pit mine and  Imperial.
Chicago, Il. 60606 plant.
Iron ore:
Kaiser Steel Corp —._______ Box 15 —emdo L Riverside.

See footnotes at end of table.

8
Eagle Mountain, Calif. 92241
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Table 14.—Principal producers—Continued
‘Commodity and company Address Type of activity County

Lime:

Amstar COrD wocccmeeeeoo- 50 California St. Plants e Monterey and
San Francisco, Calif. 94106 Yolo.
Holly Sugar Corp --coee--- Box 1052 [T |, S, Glenn,
Colorado Springs, Colo. 80901 Im: al,
Orange, San
Joaquin.
Magnesium compounds :
Kaiser Aluminum & Moss Landing, Calif. 95039 __. Plant o ceeeao Monterey.
Chemical Corp.
Merck & Co., Inc e Rahway, N.J. 07065 we--do San Mateo.
Natural gas liquids:
Atlantic Richfield Co.? _..__445 South Figueroa St. Plants cceceeeaoo Kern, Santa
Los Angeles, Calif. 90054 Barbara,
Ventura.
Union Oil Co. of Box 7600 PRI . [+ R, Various.
Peat California.? Los Angeles, Calif. 90054
eat :
Delta Humus Co -] Box 89 BOZ e San Joaquin.
Holt, Calif. 95234
Radel, In¢ oo Box 7075 BOZ ---coeceeceee-- Modoc.
Reno, Nev. 89502
Perlite (crude) :
American Perlite Co _._-__ 11831 Vose St. Open pit mine --__ Inyo.
: North Hollywood, Calif. 91605
Perlite (expanded) : )
Harborlite Corp _o-caoo--.] Box 458 Plant . -—ceno--. San Diego.
Escondido, Calif. 92025
Paramount Perlite Co., Inc_Box 83 JR— 1) Los Angel
Paramount, Calif. 90723 i
Redeco, Inc. i 11831 Vose St. eeee@0 e Do.
North Hollywood Calif. 91605
Petroleum and natural gas ®
Phosphate rock : California 8838 Carson St., Suite 220 Open pit mine __._. Santa
Phosphate Co. Torrance, Calif. 90503 Barbara.
Pumice:
Cinder Products Co .- 3450 Lakeshore Ave. Lake.
Oakland, Calif. 94610
Featherrock, Inc - 2890 Empire St., Box 6190 Mono.
Burbank, Calif. 91510
Hitchcock Bros. Cinders, Point Lakeview Rd. Lake.
Inc. Lower Lake, Calif. 95457
Red Lava Products of Star Route Do.
California. Clearlake, Calif. 95423
U.S. Pumice Co e Box 6190 Mono.
Burbank, Calif. 91510
Rare-earth minerals :
Molycorp, In¢ oo Nipton, Calif. 92366 —---do San
Bernardino.
Salt:
Leslie Salt Co0 __._._..__. 505 Beach St. Open pit mines and Alameda,
San Francisco, Calif. 94111 evaporators. Napa, San
Bernardino,
San Mateo.
Sand and gravel:
Conrock CO -2 Box 2950, Terminal Annex Pits __. Los Angel
Los Angeles, Calif. 90051 grange,
an
Bernardino.
Kaiser Industries Corp.t ___300 Lakeside PRSP . 1. S, Alameda,
Oakland, Cahf 94612 Contra
Costa,
Glenn,
Santa Clara.
Owl Rock Products Co __._Box 47 PSSR 1, S Fresno, Los
Irwindale, Calif. 91707 Angeles,
Orange,
Riverside.
Pacific Cement & 400 Alabama St. —a=-do Al d
Aggregates.* San Francisco, Calif. 94110 Fresno,
Monterey,
Sacramento,
San
Joaquin,
San Mateo,
Santa Cruz,
Tulare,
Yolo.

See footnotes at end of table.
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Table 14.—Principal producers—Continued

Commodity and company Address Type of activity County
Silver : .
Claude B. Lovestedt 1! _____ Box 1496 Mine _.___ —eeee-e- Alpine.
Carson City, Nev. 89701 .
Montecito Mining Co ____. Box 5445 Lode mine _______ Inyo.
Santa Barbara, Calif. 93108
Stone:
‘Basalt Rock Co., Inc -____Box 2540 Quarry __.________ Marin, Napa,
Napa, Calif. 94558 Sonoma.
East Bay Excavating Co _._28814 Mission Blvd. a0 e Kern and San
Hayward, Calif. 94544 Bernardino.
Gramite Rock Co ————____ Box 151 — T San Benit
Watsonville, Calif. 95076
Tungsten :
Union Carbide Corp.2 ____270 Park Ave. Underground mine- Inyo.

New York, N.Y. 10017

1Also sodium compounds.

2Byproduct of natural gasoline processing ; also petroleum production.

3 Also clays and stone.

4 Also stone.

5Also clays, sand and gravel, stone.

8 Also crude asbestos, gold, silver, molybdenum, tungsten.
7Also tale, soapstone, pyrophyllite.

8 Also petroleum and natural gas.

®Most of the major oil and gas companies and many smaller companies operate

several commercial directories contain lists of them.
1 Also calcium compounds.
1 Also gold, copper, lead, zinc.
12 See also listing under copper and footnote 6.

in California ;



The Mineral Industry of Colorado

By Joseph Blake Smith *

The value of mineral production in Colo-
rado in 1976 was $1.1 billion, 169, greater
than in 1975. Most.of this increase was
" caused by higher prices for energy re-
sources, principally coal, natural gas, natural
gas liquids, petroleum, and uranium. Min-
eral fuels represented more than one-half of
the value of Colorado’s mineral production.
Petroleum alone accounted for more than
one-third of the total value of all mineral
output. Increases in the unit price of ura-
nium and molybdenum offset declines in
unit prices and lower production of other
metals. Quantities of copper, gold, and lead
produced were less than quantities pro-
duced in 1975. )

Colorado ranked first in the Nation in
output of molybdenum and tin, second in
the output of tungsten and vanadium, and
third in production of lead and silver.

Twenty-nine mineral commodities were
produced in 1976. Of these, 12 were clas-
sified as nonmetals, 11 as metals, and 6 as
fuels. Metals accounted for 309, of the total
mineral value; fuels, 59%,; and nonmetals,
11%,. Based on value, the leading commod-

ities in these groups were molybdenum,

petroleum, and cement, respectively.

Five of the fuels and eight of the metals
had gains in value in 1976. Six of the non-
metals had increases in value, and five had
losses. Nineteen of the 29 commodities pro-
duced had outputs valued at over $1 mil-
lion; 14 had values exceeding $10 million.

Legislation and Government Pro-
grams.—Early in 1976, Governor Richard
Lamm announced a $388,000 project to set
up training programs for coal miners. The
programs were established at three State
vocational-technical schools: The Delta-
Montrose Area Vocational School, Trinidad
State Junior College, and Cololado North-

western Community College in Rangely.
The Four Corners Regional Commission
gave the State a $107,623 grant for the
first year of the program. The grant was
supplemented by $280,178 in State, local,
and industry funds.

In an effort to eliminate duplicated ef-
forts and several thousand dollars in dues,
Governors of Western States decided to con-
solidate the functions and staffs of the
Western Interstate Nuclear Board, the
Western Governors Conference, and the
Western Governors Regional Energy Policy
Office (WGREPO) and to dissolve the Fed-
eration of Rocky Mountain States. The new
regional organization, the Western Gover-
nors Policy Office, headquartered in Denver,
will encompass energy, water, agriculture,
and other areas of multistate interest.
WGREPO was established in Denver in
1975 by the Governors of Colorado, Arizona,
Montana, Nebraska, Nevada, New Mexico,
North Dakota, South Dakota, Utah, and
Wyoming to coordinate regional energy
policy.

In September, President Ford signed a
bill that included $2.75 million for rehabil-
itation of the Leadville Mine Drainage
Tunnel in the Leadville mining district,
Lake County. The 12,000-foot tunnel, built
by the Bureau of Mines between 1943 and
1952 to provide drainage for mines, had
been unused for years and since 1959, when
the Bureau of Reclamation took over main-
tenance, had had only emergency repairs.
Cave-ins and a buildup of an estimated 8
million gallons of water near the blocked
portal of the tunnel prompted the legisla-
tive action. The bill calls for rehabilitating

1 State Liaison Officer, Bureau of Mines, Den-
ver, Colo.
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Table 1.—Mineral production in Colorado *

1975 1976
4 : Value Value
Mineral Q;:n. tho. Qg:n. thou.
y sands) v sands)
Carbon dioxide ____________ thousand cubic feet__ 229,382 w 317,720 w
Clays nd short tons__ 480 ° $1,101 2479 2$1,976
Coal (bituminous) do. 8,219 135,872 9,437 144,364
Copper (recoverable content of ores, etc.)
short tons__ 3,560 4,571 2,431 3,384
Gem stones NA 145 NA 142
Gold (recoverable content of ores, ete.)
troy ounces__ 55,483 8,960 50,764 6,362
Gypsum . ________________ thousand short tons__ 185 782 215 984
Lead (recoverable content of ores, etec.)
short tons__ 27,088 11,648 26,749 12,358
Lime . _____.___________ thousand short tons__ 198 4,577 185 4,406
Natural gas million cubic feet__ 171,629 44,624 183,972 88,307
Natural gas liquids:
Natural gasoline and cycle products =
thousand 42-gallon barrels_._ 1,742 9,378 1,904 13,403
LP gases do. 4,821 22,803 6,505 38,249
Peat thousand short tons._ 37 280 33 238
Petroleum (crude) __thousand 42-gallon barrels__ 38,089 365,654 " 38,992 376,273
Sand and gravel —_________ thousand short tons_. 20,019 34,850 320,160 332,900
Silver (recoverable content of ores, etc.)
thousand troy ounces._.. 3,366 14,878 4,083 17,762
Stone th nd short tons__ 5,315 10,940 5,299 12,555
Zine (recoverable content of ores, etec.)
short tons__ 48,460 317,799 50,621 317,460
Value of items that cannot be disclosed :
Cement, clays (bentonite, 1976), feldspar, iron
ore, molybdenum perlite, pumice, pyrites,
salt, sand and gmvel (mdustrlal 1976), tm,
tungsten concentrate, uranium, vanadium,
and values indicated by symbol W ________ XX r249,211 XX 319,043
Total - XX r 958,073 XX 1,110,166
Total 1967 constant dollars _________ ____ XX 380,189 XX r399,105

P Preliminary. T Revised. NA Not available. W Withheld to avoid disclosing company
proxl)rieltsry data; value included with “Value of items that cannot be disclosed.” XX Not
applicable.

1 Production as measured by mine shipments, sales, or marketable production (including consump-
tion by producers).

Excludes bentonite; value included with “Value of items that cannot be disclosed.”
d."‘ll}xcl;des industrial sand and gravel; value included with ‘“Value of items that cannot be
isclosed.”

Table 2.—Value of mineral production in Colorado, by county *

(Thousands)
County 1975 1976 2 Minerals produced in 1976 in order of value

Adams ____________ $49,319 $58,134  Petroleum, natural gas liquids, natural gas, sand and
gravel, lime, stone.

Alamosa ___________ 45 W  Sand and gravel, peat. L.

Arapahoe ______.___ 22,256 22,113  Petroleum, sand and gravel, natural gas liquids,
natural gas, stone.

Archuleta ______.___ 498 486  Petroleum, sand and gravel, natural gas.

Baca ____ - 1,459 2, 981 Natural gas, petroleum, sand and gravel.

Bent ___ - 309 880 0. 3

Boulder ____________ 17,707 21,601 Cement, sand and gravel, stone, lime, clays, petro-
leum, tungsten, peat, gold.

Chaffee oo w W Stone, sand and gravel, peat.

Cheyenne _____._.__ w 6,876 Petroleulm. natural gas liquids, natural gas, sand and
gravel.

Clear Creek _.______ 621 W  Molybdenum, sand and gravel, gold, lead, silver,
copper.

Conejos oo w W  Sand and gravel.

See footnotes at end of table.
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Table 2.—Value of mineral production in Colorado, by county *—Continued

(Thousands)
County 1975 1976 2 Minerals produced in 1976 in order of value
Costilla oo W ‘W Pumice.
Crowley _. — $51 $19  Sand and gravel.
Custer .. - w W ' Perlite, sand and gravel.
Delta __ - . ‘W  Sand and gravel, lime, (coal).
Denver - _— 80 ‘W  Clays, sand and gravel, stone.
Dolores - ___—__. 3,015 2,553  Petroleum, natural gas, silver, stone, gold, zine, lead,
copper.
Douglas . _____ w 608 Clays, sand and gravel, stone.
Eagle ____________. 12,394 W Zine, lead, sand and gravel, silver, copper, gold,
: pumice, stone.
Elbert oo 1,011 1,359  Petroleum, natural gas, sand and gravel, clays, stone.
w W  Sand and gravel, stone, clays.
30,331 39,715 Cement, stone, gypsum, petroleum, sand and gravel,
clays, feldspar, (coal).
2,654 2,221 Natural gas, sand and gravel, stone, vanadium,
uranium. .
157 W  Gold, copper, lead, silver, peat.
685 441 Sand and gravel, stone.
w 100 Stone, sand and gravel, (coal).
8 W _ Gold, sand and gravel, silver, copper, zine.
W 119 * Sand and gravel, petroleum, natural gas, stone.
9,659 5,734  Petroleum, natural gas, sand and gravel, (coal).
Jefferson W W Sand and gravel, uranium, stone, clays.
Kiowa ____.__ w 5,285 Petroleum, natural gas, sand and gravel.
Kit Carson W ‘W . Sand and gravel, petroleum, stone. -
Lake __ o _____ 180,467 214,538  Molybdenum, tungsten, zinc, silver, lead, gold, tin,
. copper, sand and gravel, pyrites.
La Plata _________ 14,071 21,335 Natural gas, natural gas liquids, sand amd gravel,
petroleum, gold, silver, copper, lead, zine, (coal). .
Larimer ___________ 16,270 18,251 = Cement, stone, petroleum, sand and gravel, gypsum,
lime, natural gas.
Las Animas _______ 19,029 W  Sand and gravel, clays, stone, (coal).
Lincoln ___ 348 W  Sand and gravel, petroleum, stone.
Logan .___ 12,077 11,726  Petroleum, natural gas, natural gas liquids, sand and
’ gravel, lime.
Mesa ____ 5,435 7,333 Uranium, sand and gravel, vanadium, natural gas
liquids, natural gas, petroleum, stone, (coal).
Mineral _ 12,093 W  Silver, lead, zine, copper, gold, stone.
Moffat ___ 22,311 17,226 Natural gas, petroleum, sand and gravel, uranium,
vanadium, stone, (coal).
Montezuma oo 2,798 2,761 Petroleum, sand and gravel, natural gas, carbon
dioxide, stone.
Montrose ___—_—____ 9,214 w Ur(anit;t)n, vanadium, sand and gravel, salt, stone,
coal).
Morgan - ————ceee_o 7,292 7,301 ° Petroleum, natural gas liquids, natural gas, lime, sand
. and gravel. .
Otero  —ccooomeoooeo w 603 Lime, sand and gravel. ,
Ouray .___ w 6,576  Zinc, lead, silver, copper, gold, sand and gravel.
Park ____ w W  Peat, sand and gravel, stone.
Phillips __ 42 64 Sand and gravel.
Pitkin ___ 19,668 4,067 Iron ore, natural gas, sand and gravel, (coal).
Prowers _ 451 982 Natural gas, petroleum, sand and gravel, stone.
Pueblo _____ w W  Lime, sand and gravel, clays. R
Rio Blanco .- 216,433 227,506 Petroleum, natural gas, natural gas liquids, sand and
gravel, uranium, vanadium, stone.
w W  Sand and gravel.
w 1,885 Petroleum, sand and gravel, natural gas, (coal).
w W  Uranium.
w W  Zine, gold, lead, silver, copper, stone.
35,491 33,324 Vanadium, uranium, zine, lead, copper, silver, gold,
natural gas, sand and gravel, petroleum.
w W  Lime, natural gas, sand and gravel.
Summit w 714 Sand and gravel.
Teller w W  Gold, peat, silver, stone, sand and gravel.
Washington _ 22,404 22,363 Petroleum, natural gas, sand and gravel, stone.
Weld oo 65,942 102,811 Petroleum, natural gas, natural gas liquids, sand
and gravel, lime, stone, (coal).
Yuma _____________ w W  Natural gas, sand and gravel.
Undistributed 3 _____ r 143,979 237,573 .
Total 4 _______ r 958,073 1,110,166
r Revised. W Withheld to avoid disclosing company proprietary data; included with “Undis-

tributed.”

1 Values for petroleum are based on an average price per barrel for the State.

3 County data exclude value of bituminous coal, which is not available on a county basis; value
included with “Undistributed.” Counties having coal production in 1976 have the word (coal) in-
serted as a final entry in the column “Minerals produced in 1976 in order of value”; this place-
ment, however, should not be taken to indicate the relative ranking of coal produced in the county.

3 Includes gem stones, coal (1976), and values indicated by symbol W.

4+ Data may not add to totals shown because of independent rounding.
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Figure 1.—Value of petroleum and total value of mineral production in Colorado.
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the first 1,000 feet of the tunnel with con-
crete and steel, for monitoring the water
flow, and for studying ways to treat pol-
luted water discharged from the tunnel.

As part of a major experiment to ex-
amine environmental problems of oil shale
mining, the Federal Bureau of Mines con-
tracted for a shaft to be drilled on Horse
Draw in the Piceance Creek basin, Rio
Blanco County.

On July 1, Colorado’s Mined Land Rec-
lamation Act (HB 1065) became effective.
Signed into law in May by Governor
Lamm, the act repealed all previous recla-
mation laws and combined into one law a
system of regulating prospecting and min-
ing of minerals throughout the State. The
act includes oil shale but does not include
surface or subsurface water, geothermal
resources, and oil and gas and other chem-
icals recovered therewith. A board to im-
plement the act was created, and the De-
partment of Natural Resources - was
delegated the authority to administer the
requirements of the act through a new
agency called the Division of Mined Land
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Reclamation. The act requires operators to
file for permits before mining begins. Per-
mit applications require a fee not to exceed
$2,000, a reclamation plan, a site map, in-
formation on surface and subsurface owner-
ship, a description of mining method, and
a timetable for the operation.

Applications for mining permits are re-
viewed by the board for approval, denial,
or the holding of a public hearing. The
basis for application denial is limited to
seven specific reasons. The act imposes 18
duties onto operators. A simplified permit
procedure applies to operations affecting
less than 10 acres where less than 70,000
tons of mineral and overburden ‘are ex-
tracted per calendar year.

For the second consecutive year, the Sen-
ate and House of Representatives of the
State Legislature deadlocked over proposed
severance taxes on minerals produced in the
State. Proponents of severance taxes then
tried the initiative route to amend the
State’s constitution. The amendment, voted
on in the November general election, failed
to pass.

Table 3.—Indicators of Colorado business activity

Change,
1975 1976 » percent
Employment and labor force, annual average:
Total civilian labor forece . _____________ thousands._._ 1,148.4 1,217.0 +6.4
U loyment do. 72.1 71.0 —1.5
Employment (nonagricultural) :
Mining do. 19.7 21.2- ~+17.6
Manufacturing do. 135.9 141.1 +3.
Contract construction do 50.7 49.6 —2.2
Transportation and public utilities _____._____ do____ 59.8 60.3 +.8
Wholesale and retail trade —______ 230.4 236.2 +2.5
Finance, insurance, real estate 56.3 59.0 +4.8
Services ________ 183.6 193.0 +5.1
Gover t 210.2 214.2 ~+1.9
Total nonagricultural employment ________ do____ 946.6 1974.7 +3.0
Personal income:
Total . _____ millions__ $15,086 $16,633 +10.3
Per capita $5,936 $6,440 +8.5
Construction activity:
Number of private and public residential units
authorized ____ 16,793 24,951 +48.6
Value of nonresidential construction _________ millions__ $275.6 $300.8 +9.1
Value of State road contract awards ____________ do____ $69.0 $135.0 +95.7
Shipments of portland and masonry cement to and
within the State _______________ t+housand short tons._ 1,186 1,227 -+4-3.5
Mineral production value:
Total crude mineral value ____ millions r$958.1  $1,110.2 +15.9
Value per capita, resident population __________________ $377 $430 -+14.1
Value per square mile $9,190 $10,649 +15.9

P Preliminary. r Revised.

1 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 Con-

struction Magazine, and U.S. Bureau of Mines.
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REVIEW BY MINERAL COMMODITIES

MINERAL FUELS

Carbon Dioxide.—According to the Colo-
rado 'Oil and. Gas Conservation Commis-
sion,? sales of carbon dioxide from: the
McElmo field, Montezuma County, were 317
million cubic feet, a 38.5%, increase above
1975 sales. Production totaled 4,093 million
cubic feet, a 2.7%, decline from 1975 output.
Some of the carbon dioxide production is
used for oil reservoir repressuring. Tertiary
oil “recovery using carbon dioxide could
double the amount of oil recovered using
primary and secondary recovery methods?

Coal (Bituminous).—Coal production in-
créased 159, (1,218,000 tons) in 1976 over
that of 1975; value increased - only 6%.
Thirty-six producing mines operated in 12
counties, 3 mines more than in 1975. Strip
mine production again exceeded that of un-
derground mines. Fifteen strip mines pro-
duced 659, of the State output. Twenty-one
underground mines, three more than last
year, produced 3,283,000 tons of coal, a 5%
decrease from underground production-in
1975. Routt County, with seven mines,
again had the highest production—more

than 5.5 million tons, 599, of the State out-
put. Four other counties had outputs of
more than 500,000 tons each. In order of
rank, they were Gunnison, Pitkin, Las
Animas, and Moffat.

Average price of coal mined in 1976 was
$15.30 per ton. Coal from underground
mines averaged $27.90 per ton, while that
from strip mines averaged $8.91 per ton;
comparable figures for 1975 were $16.53,
$27.16, and $8.86, respectively.

Colorado’s coal mining industry provided
direct employment to 2259 workers; of
these 1,382 worked at underground mines,
547 at strip mines, and the remainder at
miscellaneous surface jobs.* The average
number of days worked in 1976 by an em-
ployee was 149 compared with 161 in 1975.

2 Colorado Department of Natural Resources,
Colorado Oil and Gas Conservation Commission.
Oil and Gas Statistics, 1976.

3 Four - Corners Advisor. V. 1, No. 20, Janu-
ary 1977.

4 Dijvision of Mines. Coal 1975. Colorado De-
partment of Natural Resources. Colorado Coal
Statistics. P. 16. All coal employment and data
other than production and price data cited in the
preceding text of this chapter are from this
publication.

Table 4.—Colorado: Bituminous coal production in Colorado in 1976,
by type of mine and county

Production

Number of min:s (thousand short tons) Value
County Under- Sur Under- Sur- (th:i:)-
ground face Total ground face Total san
2 - 2 188 — 188 w
1 3 4 41 50 91 w
6 - 6 1,057 - 1,057 w
- 2 2 — 270 270 w
1 _— 1 1 — 17 w
1 2 3 619 31 1649 w
1 — 1 43 — 43 w
1 1 2 349 166 515 w
- 1 1 _— 98 98 w
5 — 5 . 88 . 889 w
1 7 14 5,539 5,553 w
2 P -2 67 — 67 w
Total ________ 21 15 36 13,283 6,154 9,437 $144,364

W Withheld to avoid disclosing company proprietary data ; included in “Total.”
1 Data may not add to totals shown because of independent rounding.
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Underground coal was mined principally
by continuous-mining machines, and more
than 999 of the coal was loaded by
machine.

Colorado’s coal was transported to market
by either rail or truck. Seventy-one percent
of the coal was consumed in the State; the
remainder was shipped to ~out-of-State
markets. Most of the coal was consumed as
mine-run coal. About 1,500 tons was con-
sumed at the mines. Ten percent of the
State’s coal output was processed in washing
plants, and 29, was chemically treated or
oiled. ’

Nearly all captive production was used
in making steel in Colorado and Utah. The
principal purchaser and/or consumer of
merchant coal was the electric utility indus-
try; most of the steam-operated plants in
the State use coal for electric power
generation.

The five largest mines, in order of out-
put, were Energy strip mine No. 1 of Energy
Fuels Corp.; Seneca strip mine No. 2 of
Seneca Coals, Ltd.; Edna strip mine of the
Pittsburg & Midway Coal Mining Co.;
Energy strip mine No. 2 of Energy Fuels
Corp.; and the Somerset underground mine
of United States Steel Corp. Coal from the
Somerset underground mine was consumed
for steel manufacture, while that from the
four strip mines was utilized almost entirely
for electric power generation.

Natural Gas.—Marketed production of
natural gas increased only 7.29% in quan-
tity but increased 97.9% in total value.
Marketed production of natural gas during
the year was 184.0 billion cubic feet, with a
value of $88.3 million. Average value per
1,000 cubic feet increased from $0.26 in
1975 to $0.48 for 1976.

Twenty-eight counties reported produc-
tion of natural gas. Of these, the three
leading counties were Weld with 582 bil-
lion cubic feet, Rio Blanco with 26.6 bil-
lion cubic feet, and La Plata with 25.8
billion cubic feet.

The principal source of dry gas was the
Wattenburg field in Weld and Adams
Counties with production of $8.7 billion
cubic feet. The productive horizons were
the J and D sands (Cretaceous). The sec-
ond most productive field was the Ignacio-
Blanco field in La Plata County with pro-
duction of 23.9 billion cubic feet. The
productive horizons are the Dakota, Fruit-
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land-Pictured Cliffs, and Mesaverde Forma-
tions (Cretaceous).®

‘The American Gas Association (AGA)
and the American Petroleum Institute
(API), in their annual reserve estimates,
gave Colorado natural gas reserves at 1.89
trillion cubic feet as. of December 31, 1976.
New fields, revisions, and. extensions added
170 billion cubic feet; this was slightly be-
low production, resulting in a decrease in
total reserves.® - )

The State’s seven gas storage projects, As-
bury - Creek, Fort Morgan, Fruita, House
Creek, Latigo, Leyden Mine, and Spring-
dale, had 23.5 billion cubic feet of gas in
storage at the beginning of 1976; 17.0 bil-
lion was injected and 12.8 billion was
withdrawn during the year for a yearend
balance of 27.7 billion cubic feet. The Fort
Morgan reservoir, Morgan County, was the
most active, with 8.1 billion cubic feet in-
jected and 9.7 billion cubic feet withdrawn.
The second most active was the Leyden
Mine reservoir in Jefferson County, a con-
verted coal mine, with 2.6 billion cubic feet
injected and 2.6 billion cubic feet
withdrawn.

Natural Gas Liquids.—Production of
natural gas liquids rose 289, in quantity
and 60%, in value compared with that re-
ported in 1975. The weighted average value
for natural gasoline increased 319, and that
for LP gases rose 249, over the 1975 value.
Natural gas throughput at 34 gasoline
plants in Colorado was 175.6 billion cubic
feet for the year; output was 8.4 million
barrels of product.?

Oil Shale.*—1976 was one of change with
economic, environmental, and political un-
certainties perplexing the industry. Al-
though' there was no commercial produc-
tion from any of the oil shale projects,
there was considerable development and
testing activity, and study of the project
areas. Tracts C-a and C-b will be sum-
marized together because both are Federal
leases under operating control of private
companies and have many of the same
activities.

3 Work cited in footnote 2.
¢ American Gas Association, Inc., American
Petroleum Institute, and Canadian Petroleum
Association. Reserves of Crude Oil, Natural Gas
Liquids, and Natural Gas in the United States
and Canada as of December 31, 1976. V. 30,
May 1977, p. 118.

“Work cited in footnote 2.

8 Glenwood Springs Rocky Mountain Observer.
Jan. 5, 1977,
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Table 5.—Colorado: Gas input and production at natural gas liquids
extraction plants in 1976

Gas Produc-
input tion

Plant County Owner (million (thou-

. cubic sand

feet) barrels)

Adena o -~ Morgan ... Union OQil Co. of California __ 1,431 154

Barrel Springs .- —-- Prowers ______ Lamar Utilities Board —_______ 783 1
Halliburton Resources

Bennett Adams Ma t 114 7

Big Hole Moffat Gasco Ime¢ 1,709 11

. Halliburton Resources ’

Brighton .-— Adams - Manag t 2,009 134

Buck Peak Moffat Trend Exploration Ltd __ .- 313 15

Bugle Adams Vessels Gas Processing Co - 192 25
Cabin Creek ———-do Ecological Engineering

Systems Inc o _____ 151 23

Denver Central Arapahoe .. Sun Production Co oo~ 2,843 311

Dragon Trail .- Rio Blanco —.-- - do : 4,420 184

Fruita Mesa -Continental Oil Co - 6,956 166
Halliburton Resources

Irondale Adams Manag t 2,075 176

Irondale Cryogenies ... _——_ (: (L ——— Vessels Gas Processing Co _._ — 46

Loveland o Larimer .- Loveland Gas Processing —____ 106 10

MecClave Kiowa Planet Engineers, Inc ________ 1,576 70

Peoria oo . Amoco Production Co - - 2,591 475

Piceance Creek - -~ Chadbourne Corp ______ = 8,539 111

Rangely oo a Chevron USA, Inc = 1,963 263

Roggen Weld Crystal Oil Co oo 4,084 287

San Juan . ______ La Plata ______ Northwest Pipeline Corp - 69,493 1,584

Space City Weld Vessels Gas Processing Co 11 32

Spindle —e--do Amoco Production Co - 10,724 1,584

Do —w--do Ione Pas CO oo 672 41

TOA-American Gas Products

DO e PR, 1, S — Co - 2,875 184
Ecological Engineering

Do __—-do Systems In¢ oo 41 2

South Canyon _______.__ Garfield - Western Slope Gas Co 2

TAMPA oo Weld -- __ Phillips Petroleum Co 300

Third Creek Adams Amoco Production Co 86

0 et ————do _ —— Koeh 0Oil Co ——_____ 625

Vallery —-ccoccecmmomae Morgan __ Vallery. Corp —————_____ 53

Wattenberg Weld Amoco Production Co 3,628

West Douglas Creek __. Rio Blanco __._ Western Slop= ‘Gas Co 12

Wilson Creek do Texaco, Inc _________ 57

Yenter ___- Logan Excelsior Oil Corp oo 102

Total 10,761

Sources: Colorado Oil and Gas Conservation Commission, Department of Natural Resources. 1976
Oil and Gas Statistics.
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Tract C-a, known as the Rio Blanco Oil
Shale Project, is leased by Gulf Oil Corp.
and Standard Oil Co. of Indiana. In March
the companies submitted a Detailed Devel-
opment Plan (DDP) as well as social and
economic impact statements and a master
plan for community development. A sus-
pension on development regulations and
lease payments was requested from the Area
Oil Shale Supervisor’s Office. In September;
a l-year suspension was granted. The major
reasons for the request were (1) the Fed-
eral Clean Air Act was not completely un-
derstandable, (2) more land was needed
for dumping spent shale, and (3)  town
facilities needed expansion and improve-
ment, as did roads in the area and to the
mine site. The State was to help financially,
but by yearend had not passed the required
legislation. The companies were still work-
ingon the development phase of the project
during the suspension by conducting envi-
ronmental monitoring, obtaining various
government permits, licenses, etc., and com-
munity planning.

At tract C-b there was a change in
lessees. In December 1975, Tosco Corp. and
Atlantic Richfield Co. withdrew from the
joint venture with Ashland Oil Co. and
Shell Oil Co. Tosco and Atlantic Richfield
were still active in the Colony Development
Operation. The reasons given for the with-
drawal were the lack of a Federal incentives
program and various other financial de-
velopments.® Ashland and Shell submitted
a DDP in February and later requested a
suspension, the same as for tract C-a, be-
cause of technical problems with rock
mechanics and extraction ratios. The sus-
pension was granted in September for 1
year. Shell withdrew from the tract in No-
vember and also from the Colony operation
but still retained interests in other oil shale
lands. Ashland was then joined by Occi-
dental Oil Shale, Inc., as an equal partner.
During the suspension, the companies will
continue environmental studies and develop
surface and in situ methods for extracting
the oil.

Private oil shale ventures on private lands
were also active during 1976. The Colony
Development operation is still in suspension
while the environmental impact statement
is being finished. Work on the operation
consisted of caretaker jobs, environmental
monitoring, and collection of mine and rock
mechanics data.
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The Paraho-Oil Shale Project at Anvil
Points began to phase down for lack of
funds during-early 1976, but in the fall, a
Navy contract for 100,000 barrels was re-
ceived. The oil would be used in testing
synthetic military products.

Occidental Oil- Shale, Inc., continued
field tests of its modified in situ technology
on private land near DeBeque, as well as
expanding into tract C-b with Ashland Oil
Co. In January, Occidental ignited its first
large-scale underground retort. It produced
300 barrels of oil per day in March and 575
barrels per day in April.*®
* Superior Oil Co. continued ‘its efforts to
trade 1,769 acres for 2,571 acres of Bureau
of Land Management land and to develop

an integrated process to extract oil, nahco-

lite (soda ash), and dawsonite (alumina)
from the oil shale rock.

A joint venture of several independent
geologists, Cleveland Cliffs Iron Co., and
Northwestern Mutual Life Insurance Co. is
planning to start a mine in 1977 to recover
the nahcolite and dawsonite as main prod-
ucts and the oil as a byproduct. The mine
area is 20 miles southwest of Meeker and
contains 5,000 acres. The venture will be
called Yankee Gulch.

To further study of the environmental
effects of oil shale mining in the Piceance
Creek basin, the Federal Bureau of Mines
contracted with Rowan Drilling Co. of
Houston, Tex., to drill an 8-foot-diameter
shaft, 2,350 feet deep; drilling was to be
started in February 1977. Ultimately the
shaft will be used as a ventilation shaft for
an experimental mine which has been pro-
posed by the Bureau of Mines.*2

Peat.—Output of peat was down 119, in
quantity and 15%, in value from that of
1975. Nine producers mined 33,000 tons of
peat in six counties. Park County had
the most production, followed by Teller
County. Three producers operated in Teller
County, two in Park, and one each in
Boulder, Chaffee, Alamosa, and Gilpin
Counties. All but one of the operations
produced moss-type peat. One operator in
Chaffee County produced reed sedge peat.
Average value of peat sold in 1976 was
$7.18, down 39 cents from that of 1975.

0" Colosrado Springs Gazette—Telegraph. Deec.
20, 1975.

91°6Rocky Mountain News (Denver). Apr. 30,
197

i braig Daily Press. Aug. 6, 1976.
2 Denver Post. Oct. 10, 1976.
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Most of the output was shipped in bulk
with a small amount packaged. The
primary use of the peat was for general soil
improvement.

Petroleum.—Production of crude petro-
leum was up 249, and total value was up
2.99% compared with the 1975 figure. The
average wellhead value per barrel increased
5 cents to $9.65. At yearend, 2,827 wells
were producing oil.

Petroleum continued to be the most val-
uable mineral commodity produced in the
State, accounting for 33.99, of the State’s
mineral output value.

The . Rangely-Weber oil reservoir con-
tinued to be the leading oil producer in the
State with output of 20.8 million barrels,
58.39, of the total. Because of the Rangely
field, Rio Blanco County easily retained its
position as the - leading oil-producing
county. The Spindle field, north of Denver
in Adams and Weld Counties, with output
of 5.0 million barrels, ranked second in the
State in production.’®

The 41 active fluid-injection projects in
35 fields consisted of 38 waterflood projects,
2 combined gas-water projects, and 1 gas
injection project. Total injected water was
160.7 . million barrels, of which 68.8%—
110.5 million barrels—was injected in the

. Rangely-Weber reservoir. No distinctions
made between “new” water and produced
water reinjected in the reservoirs.}

Colorado’s crude oil reserves as of Decem-

_ber 81, 1976, were estimated by the Ameri-
can Petroleum Institute and the American
Gas Association at 251.8 million barrels, a
decline of 24.3 million barrels (8.8%) from
the yearend 1975 estimate. An additional
43.3 million barrels was indicated in known
reservoirs. New fields and new reservoir dis-
coveries added 895,000 barrels; revisions and
extensions added 12.6 million barrels.’®

At yearend, the State’s three oil refiners
were Asamera Oil (US.) Ltd. and Conti-
nental Oil Co. in Denver and Gary Western
Co. in Fruita. Combined capacity of the
three was 64,200 barrels per calendar day.*
Asamera acquired its refinery from The
Refinery Corp. in July for a reported $9
million.”

Colorado refineries received 18.0 million
barrels of crude oil during the year; 75
million were from intrastate sources, and
10.5 million were from out-of-State. Wyo-
ming supplied most of the interstate crude
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oil, 7.3 million barrels; next was Utah with
3.0 million barrels, followed by Montana
with 83,000 barrels.

The State exported 27.2 million barrels of
petroleum; 18.5 million (68.09,) went to
Utah, 3.5 million went to Kansas, and the
rest  went to Illinois, Indiana, Minnesota,
Wisconsin, Oklahoma, New Mexico, Texas,
Wyoming, and California.

Exploration and Development.—For the
first time since 1972, when 1,005 wells were
completed, Colorado ranked first in drilling
activity in the Rocky Mountain Region
with 1,071 wells completed.’®* However, this
was 120 wells less than the number for
1975; footage drilled totaled 5.6 million.
It was estimated that $120 million was
spent by the industry in the State for drill-
ing and completion of wells* Again the
Denver-Julesburg Basin was the area of
most drilling activity; in fact, Weld County
with 383 completions was the scene of
greatest activity in the Rocky Mountains
and was ranked fifth among counties in the
Nation. The most active field was Spindle
field with 235 wells successfully completed.

During the year, 331 exploratory wells
were drilled® and resulted in 24 oil dis-
coveries and 20 gas discoveries. From the
standpoint of initial production, the most
significant discovery was Amoco’s No. 1
Champlin 287-Amoco A, in central Adams
County, which flowed 458 barrels of oil per
day from the D Sand (Cretaceous). The
discovery was named the Strasburg field. A
potentially significant discovery was the
Phillips Petroleum Co.s #1 Blekeberg,
sec. 21, T 13 S. R. 49 W, Cheyenne County.
The well, pumping 140 barrels of oil per
day from the Spergen Formation (Mississip-
pian), is about 30 miles from the nearest
oil production.®

13 Pages 8-127 of work cited in footnote 2.

14 Pages 130-143 of work cited in footnote 2.

15 American Gas Association, American Petro-
leum Institute, and Canadian Petroleum Asso-
ciation. Reserves of Crude Oil, Natural Gas,
and Natural Gas Liquids in the United States
and Canada as of December 31, 1976. V. 31,
May 1977, pp. 112-118.

16 0il and Gas Journal. Worldwide Directory,
Refining and Gas Processing in July. 1977/78,

p. 15.

17 Rocky Mountain News (Denver). July 15,
1976, p. 85.

18 Page 5 of work cited in footnote 2.

19 Petroleum Information, Inc. Resume of
1976 Oil and Gas Operations in the United
States. V. 1, pp. 15, 32.

2 Work cited in footnote 8.

2 Pages RM-23 to RM-28 of work cited in
footnote 2.
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Table 6.—Colorado: Oil production and gas sales in 1976, by county
Number oil Gas sales ! Gumnlafive production
Count of produc- (thousand >
y prodtﬁ:ing bation cubic 0il ( thg:ssan "
wells (barrels) feel;) (barrels) cubic feet)

Adams ___________ 470 2,272,190 -22,805,599 217,388,262 © 115,830,334
Arapahoe _ _— 124 1,458,535 3,824,226 16,108,525 37,149,743
Archuleta _— 36 5,211 26,529 5,976,643 304,293
Baca ______ - 87 39,256 5,276,640 1,584,677 ‘59,645,378
Bent __ - 15 18,312 1,434,743 109,056 4,426,269
Boulder __ _— 3 1,496 - 780,173 _—
Cheyenne __ _— 52 507,768 — 3,880,649 117,501
Dolores 9 163,284 1,564,128 1,263,448 7,245,402
Elbert _____ 13 99,302 740,945 67,730 8,086,986
Fremont ___ 26 20,110 - 14,694,031 ——
Garfiel 48 _— 2,460,708 564 29,605,767
Huerfano __ 1 424 — 1,558 ,882
Jackson 68 389,476 182,131 11,756,552 652,086,150
Jefferson — — — 15,275 3,820
Kiowa _____ 70 455,113 1,841,755 8,941,441 24,022,411
Kit Carson _ 2 X — 36,028 e
Plata __ 524 35,848 25,667,124 662,500 691,815,349
Larimer ___ 59 208,241 . 70,455 13,896,662 ° 22,418,989
Las Animas - _— - _— 2,890,121
Lineoln ____ — . 221 _— 5 221 _—
Logan _ 265 1,029,694 1,383,490 98,622,228 189,387,851
esa __ 34 ,176 1,879,674 16,646 61,453,398
Moffat ___.__ 198 731,512 18,923,457 53,044,126 460,828,226
Montezuma 43 199,087 610,097 ' 6,452,617 19,567,353
Montrose — — — — 58,092
Morgan 126 444,040 1,775,641 83,382,617 176,597,201
Phillips - - — - 36,696
Pitkin _— — 335,085 — 12,629,822
Prowers 14 16,570 1,399,120 - 63,321 2,074,417
Rio Blanco 632 21,925,268 - 23,142,729 634,169,435 1,043,548,515
Routt ______ 20 154,320 13,415 4,398,979 538,239
San Miguel 7 9,010 1,301,169 96,428 18,646,299
Sedgwick ... _— 4 _— 302,500 : —_— 5,432,998
‘Washington 367 2,271,550 642,263 121,731,403 58,323,127
Weld ______ 1,284 6,528,019 56,352,480 49,433,068 178,110,153

Yuma _____ 16 —— 87,799 13,109
Total _______ 4,617 39,033,495 174,343,902 1,159,082,972 3,873,065,417

1 Thousand cubic feet at 15.025 psi.

Sources: Colorado Department of Natural Resources, Oil and Gas C
Oil and Gas Statisties 1976. P. 7.

vation C. issi
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Table 7.—Colorado: Oil and gas well drilling completions in 1976, by county

Exploratory wells Development wells Total
0il Gas Dry 0il Gas Dry '

4 — 24 37 8 19 92
2 — 11 8 2 5 28
- - 2 - — — "2
— 1 4 2 18 6 81,
- - 2 1 1 4 8
- 1 1 - - 1 3
1 - 2 4 — 4 11
- _— 2 - - - 2
- - 1 - - - 1
- . 1 —_— - — 1
1 1 11 3 1 3 20
— - 1 . — _ 1
— 4 — 3 1 11
- - 1 — _ - 1
- — 3 - 3 1 1
- - — 2 1 — 3

1 - 5 — 2 6 14
- - 1 5 6 8 20
- - 4 11 1 1 17
- — 1 - R, oo R |

o1 1 3 _— . e 5

3 2 32 6 1 14 . 58

1 - -2 — 1 1 5
- 1 12 - 1 3 1
- 1 4 2 1 2 10
- - 1 — _— — 1

- 20 5 3 4 34
- — 3 — — oL 3
- 1 4 — 4 5 . 14
— - 1 — - — 1

2 6 31 49 15 105

1 — 2 3 - .2 8
- 2 _— — ; — 3
— _— - _— _— 1 1

_— 8 18 1 31 129

4 1 25 287 53 .18 383
— 4 11 . 5 —— 20
24 20 287 425 165 150 1,071

Sources: Colorado Department of Natural Resources, Oil and ‘Gas Conservation Commission, 0il
and Gas Statisties 1976. P. 5.
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METALS

Cadmium, Indium, and Thallium.—
ASARCO Incorporated recovered cadmium,
indium, and thallium metal and thallous
sulfate at its Globe smelter in Denver from
flue dust, dross, and byproduct materials
from out-of-State smelters. The output was
not included in the State mineral produc-
tion because the origin of the processed
materials could not be determined. Cad-
mium is contained in some zinc ores mined
in Lake, Ouray, San Juan, and San Miguel
Counties. ‘ : i

Copper.—Production of copper was 32%,
lower in 1976 than in 1975. Value for the
year declined less (26%) than production
because of an increase in the price of cop-
per to 69.6 cents per pound for 1976 from
64.2 cents per pound for 1975. In spite of
higher prices, most mines produced less
copper than in 1975.

Lower production at Idarado Mining
Co.’s Idarado mine in Ouray and San Mi-
guel Counties and at Federal Resources

. Corp.’s Camp Bird mine in Ouray County
accounted for 779, of the decline. Idarado,
the largest copper producer in the State,
produced 1.33 million pounds less in 1976
(3 million pounds) than in 1975 (4.33 mil-
lior: pounds) and accounted for 59%, of the
reduction in the copper output.

Of the other mines having copper produc-
tion, Standard Metals Corp.’s Sunnyside
mine on Cement Creek, north of Silverton,
San Juan County, was the second largest
producer of copper, followed by the Camp
Bird mine. Other major producers, ranked
in order of production, were Minerals En-
gineering Co.’s Emperius mine at Creede,
Homestake Mining Co.’s Bulldog Mountain
mine at Creede, ASARCO Incorporated’s
Leadville mine at Leadville, and The New
Jersey Zinc Co.’s Eagle mine at Gilman.
The Idarado, Sunnyside, and Camp Bird
mines were responsible for 859, of the
State’s copper output.

Gold.—Output of gold decreased 4,719
troy ounces below the 1975 production of
55,483 troy ounces. Value for the year was
down by 299, compared with that of 1975.
Avenge price of gold for the year, $125.32
per troy ounce, was $36.17 per troy ounce
below the average price of 1975 and ac-
counted for most of the decline in gold
value.

Twenty lode mines and two placer op-
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erations in 13 counties yielded gold. Stand-
ard Metals Corp.’s Sunnyside mine, San
Juan County, continued to be the State’s

-largest gold producer and accounted for

more than one-half of the total output.
Other principal gold sources, ranked in

‘order of production, were ASARCO’s Lead-

ville mine, Idarado’s Idarado mine with
7,763 troy ounces, and the Globe Hill op-
eration of Gold Resources, Inc., at Cripple
Creek in Teller County. Among the 13
counties with gold output during 1976, San
Juan, Lake, San Miguel, Teller, and Ouray
were the  leaders; their production ac-
counted for almost 969, of the State
output.

Iron Ore.—The Cooper mine of Pitkin
Iron Corp. near Ashcroft, Pitkin County,
was operated by Morrison-Knudsen - Co.,
Inc. In 1976, production and value were
1299, and 1459, respectively above that of
1975. The ore is shipped to the CF&I Steel
Corp. smelter at Pueblo.

Lead.—Output of lead decreased 19,;
however, because of a price increase, the
value of production rose 6%, Average price

- for the year was 23.1 cents per pound.

The ASARCO Leadville mine was the
largest source of lead, followed by Idarado’s
Idarado mine with 7,143 tons of lead. Other
principal mines, in order of output, were
the Sunnyside mine (Standard Metals),
Bulldog Mountain mine (Homestake),
Camp Bird mine (Federal Resources
Corp.), Eagle mine (The New Jersey Zinc
Co.), and Emperius mine (Minerals En-
gineering Co.).

Six of the 10 counties with lead produc-
tion had output of more than 500 tons.
Ranked according to output, the principal
counties were Lake, San Miguel, San Juan,
Mineral, Ouray, and Eagle.

Molybdenum.—Molybdenum was the
most valuable metal and the second most
valuable mineral commodity produced in
Colorado. In 1976, production of molyb-
denum increased 4%, and, because of price
increases, value of production was up 249,.
The Climax mine and the Henderson mine,
both operated by Climax Molybdenum Co.,
a division of AMAX Inc., contributed over
one-half of the Nation’s output and a sub-
stantial part of the world’s production of
molybdenum.

At the Climax mine in Lake County, un-
derground production reached 12,069,670
tons of ore, and production at the open pit
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Table 8.—Colorado: Mine production (recoverable) of gold, silver, copper, lead,
and zinc, by county -

Material
'County Mines producing 1 sold or o Gold e Silver
" Tode Placer 2
Lode Placer (s%:l;)e:ttigns) ounces ~ Value ounces Value
1974, total _ - 25 1 1,321,489 52,083  $8,319,740 2,783,978 $13,112,536
1975, total ___ 22 4 1,400,255 55,483 8,959,946 3,366,000 14,877,723
1976 :
Boulder oo . - - —_— 40 5,013 —_—
Clear Creek _ 3 _— 536 76 9 524 1,311 5, 708
Eagle __.__ 1 _— 179,640 410 - 51, 1381 129,212 562, 073
Gilpin - 5 2 1,397 511 64,038 2,340 10 179
Quray —_.___ 1 - 136,013 1,433 179,583 165,025 717,858
San Mlguel — 1 - 309,591 7,763 972,860 376,985 1,639,885
Undistributed 3 10 — 667, 1407 40,531 5,079,346 3,408,298 14,826,097
Total 21 2 1,294,584 50,764 6,361,745 4,083,171 17,761,795
Copper ‘ Lead . Zinc
Total
Short Short Short
tons Value 7 0° Value tons Value value
1974, total . 3,012 $4,656,796 24,609 $11,074,214 49;489 $35,533,340 $72,696,626
1975, total . ________ 3,560 4,570,975 27,088 11,647,675 48,460 387,798,934 77,855,253
1976
Boulder o ________ - — _— _— L e — .5,013
Clear Creek _ - 1 1,542 16 7,207 — _— 23, '976
Eagle _______ ——— 60 83,305 1,660 767,118 12,908 9,551,811 . 11,015,688
Gilpin __ ——— 7 10,389 22 10,342 — —_— 94,948
Ouray ____ ——— 485 674,564 3,067 1,417,157 4,748 3,513,688 6,502, 850
San Miguel ________ 1,285 1,788,705 6,121 2,827,991 10,233 17,672,416 14 801 857
Undistributed 3 ____ 593 825,604 15, 1862 7,328,165 22,732 16,821,958 44,881,170
Total ___________ 2,431 3,384,109 +26,749 12,357,080 50,621 37,459,873 77,325,502

1 Qperations from which gold, silver, copper, lead, or zinc was recovered as byproducts. from sand
and gravel or from cleanup are not counted as mines.

3 Does not include gravel

3Includes Dolores, Hinsdale, La Plata, Lake, Mineral, San Juan, and Teller Counties combmed
to avoid disclosing company proprietary data.

4 Data do not add to total shown b of i pendent rounding.

Table 9.—Colorado: Mine production (recoverable) of gold, silver, copper, lead, and
zinc in 1976, by type of material processed and method of recovery

. Gold Silver Copper Lead Zinc
Tigﬁ ‘:rfl em)tgr;%lrxe)zgszisyed (troy (troy (short (short  (short

ounces) ounces) tons) tons) tons)

Lode:

Amalgamation and cyanidation 1. 17,151 15,954 _— _ —
Smelting of concentrates - 33,303 4,038,654 2,420 26,745 50,621
Direct smelting of ore ——__ - 235 28,563 11 4 1
Total 50,689 4,083,171 2,431 26,749 250,621
Placer 75 — — — —
Grand total __ . 50,764 4,083,171 2,431 26,749 50,621

1 Combined in 1976 to avoid disclosing company proprietary data.
¢ Data do not add to total shown because of independent rounding.
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Table 10.—Colorado: Mine production (recoverable) of gold, silver, copper, lead, and
zinc in 1976, by class of ore or other source material

Material

Number sold or Gold Silver Copper  Lead Zinc
Source of treated 3 (troy (troy (short  (short (short

mines 12 (short ounces) ounces) tons) tons) tons)

tons)
Lode ore:

Gold __________. 6 36,317 . 4,054 4,643 8 10 *)
Gold-silver 3 589 232 8,970 1 15 1
Silver ______.___ 5 196,061 693 2,699,952 122 2,666 1,011
Total ________ 14 232,967 4,979 2,713,565 131 2,691 1,012
1 361,250 9,058 439,889 1,499 7,143 11,940
2 206 10 382 —— 13 —
5 521,216 36,305 820,685 752 15,244 24,761
1 178,945 337 108,650 49 1,659 12,908
9 1,061,617 45,710 1,369,606 2,301 24,058 49,610
Total lode® ___ 21 1,294,584 50,689 4,083,171 2,431 26,749 50,621
Placer _____________ 2 — 75 —— — — —
Grand total ___ 23 1,294,584 50,764 4,083,171 2,431 26,749 50,621

fl Detail 1will not necessarily add to totals shown because some mines produce more than one class
of material.

2 Operations from which gold and silver are recovered as byproducts from sand and gravel opera-
tions are not counted as producing mines.

d not include gravel washed.

4 Less than 1% unit.

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



THE MINERAL INDUSTRY OF COLORADO

reached 4,853,619 tons of ore with 13,696,200
tons of waste removed.® Sixty-one million
pounds of molybdenum were recovered
from both operations.® Installation of water
reclaiming and purifying processes con-
tinued throughout the year. More than $11
million will be expended on these projects.
‘Initial ore production, from development
work, commenced July 8, 1976, at the Hen-
derson mine in Clear Creek County. The
processing facility in Grand County started
up August 26, 1976. The operation pro-
duced 659,014 tons of ore during the year
and treated an average of 5,000 tons per day
by yearend.* By using a panel-caving min-
ing system, full capacity of 30,000 tons of
ore per day is expected to be attained in
1980, yielding 50 million pounds of molyb-
denum apnually. In the last decade, -ap-
proximately $500 million was spent on this
complex, which is the largest privately.fi-
nanced project in the history of Colorado.

The Professional Engineers of Colorado
' named the Henderson project as Colorado’s
Outstanding Engineering Achievement  in
1976. The operation was cited for innova-
tive design and execution of new concepts
in plant siting, environmental safeguards,
ore transport, and mining and milling
methods. The operation, a major engineer-
ing achievement, has four shafts, the main
shaft having a 28-foot finished diameter
with a minimum 1-foot concrete lining and
a 3,103-foot depth. To provide adequate
space for the concentrator and tailings dis-
posal area, and to meet environmental ob-
jectives, ore treatment facilities were con-
structed 14 miles west of the mine. The
mine and processing plant are linked by
an ore-haulage railroad that travels through
a 9.6-mile-tunnel excavated under the Con-
tinental Divide and 4.8 miles on the
surface.

Waste rock from the Henderson mine is
used for landscaping and for stabilization
of tailings piles at the Urad mine which
closed in 1974. Reclamation of that 125-
acre area is still underway. At the Hender-
son mill site, the reclamation program in-
cludes revegetating the construction roads.
Also, the mill has a closed-loop industrial-
mill-water circuit for recycling water.

Approximately 1,000 people are em-
ployed at the mine, and 200 to 300 people
work at the mill and other areas of opera-
tion. Proven and probable reserves have
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been estimated at 300 million tons of ore
containing 0.49%, MoS,*

Climax Molybdenum Co. continued ex-
ploration for molybdenum on Mount Em-
mons near Crested Butte, Gunnison County.

Pyrite.—Pyrite was produced at the
Climax mill of AMAX in Lake County as a
byproduct of concentrating molybdenum
ore..

Silver.—Output of silver from 21 opera-
tions in 12 counties increased 717,171 troy
ounces (21%) above that of 1975. Average
price of silver for the year was $4.35 per
troy ounce.

Eight mines had production exceeding
100,000 ounces. Principal producers were
Homestake Mining Co.’s Bulldog Mountain
mine at Creede and the Sherman Tunnel
operated by Day Mines, Inc. Other im-
portant silver mines, in order of output,
were the Idarado with 439,889 troy ounces,
Leadville, Sunnyside, Emperius, Eagle, and
Camp Bird. Leading counties in silver out-
put, in order of production, were Mineral,
Lake, San Miguel, San Juan, Ouray, and
Eagle.

At its Bulldog Mountain mine in Creede,
Homestake has been losing a considerable
quantity of silver in the slime fraction.
After experimental work with various
leaching methods, a decision was made to
construct the world’s first carbon-in-pulp
plant for recovery of silver—silver that had
been going to the tailing pond. Work on
the plant was begun in April and com-
pleted by yearend at a cost of more than
$2 million.

In a brochure ® on the Creede operation,
Homestake describes the process as follows,
“The process consists of agitation leaching
of slime tailings with lime and dilute
cyanide solution in a thick pulp. Silver is
dissolved and removed from the solution by
agitating the pulp with granular carbon
which adsorbs soluble silver. Processing
makes use of a multiple-stage, counter-
current system of screens and tanks to sep-
arate and advance carbon through the pulp
stream. The cargon, which is rapidly loaded

22 World Mining. United States Tons of Ore
Mined and Waste Stripped at Largest Open Pit
Mines in 1974, 1975, 1976 and 1977. V. 31, No.
7, June 25, 1918 p. 201

2 AMAX Ine. Annual Report, 1976. P. 9.

2t Work cited in footnote 22.

25 AMAX Inc. AMAX Today. No date, p. 3.

26 Homestake Mining Co. Colorful Creede,
Colorado—1890’s—Now Site of Homestake’s Bull-
dog Mountain Silver Mine. 1977, 24 pp.
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with silver, is separated and sent to a strip-
ping cone where silver is eluted with a

dilute hot caustic solution. Metallic silver -

is then recovered from the caustic solution
by electroplating on cathodes of steel wool,
which are melted down. Crude .silver
bullion is then poured into bars.”

Since 1969, 300,000 tons of tailings, con-
taining approximately 3 troy ounces of
silver per ton, from the flotation circuit
were deposited in the old tailings ponds.
During the next 5 years, these tailings will
be processed through the carbon-in-pulp
plant.

A new tailings impoundment was com-
pleted in August at a cost of $900,000. The
dam, 90 feet high at the center, contains
325,053 cubic yards of compacted earth fill,
45,404 cubic yards of rock drain material,
and 4,205 cubic yards of riprap.

Homestake became interested in the Bull-
dog Mountain property when the U.S. Geo-
logical Survey published information in
1960 on the potential of the Bulldog Moun-
tain Fault Zone. Homestake leased propel-
ties from Bulldog Mountain, Inc., in 1963,
and in June 1964 began an adit at the
9,700-foot level (levels at this mine are
named according to their elevation above
sea level). In August 1966 the 9,360-foot
level (main haulage) was begun, and in
April 1969 a flotation mill was completed.
A concentrate containing silver, lead, zinc,
and copper is produced at the mill. More
than 800 tons of ore is treated each day,
and about 899, of the silver and 829, of
the lead are recovered. Silver recdvery will
be increased by the new carbon-in-pulp
plant.

In addition to the 9,700- and 9,360-foot
levels, the ore is developed by the No. 1
winze (460 feet deep) on the 9,360-foot
level, the No. 2 winze, and the 9,200- and
9,000-foot levels. About 5,000 feet of drift
is driven each year, and at yearend 8.5
miles of drifts were accessible on five levels.
Homestake uses a 4-foot-diameter raise-
boring machine to make connections and
ore passes from stopes to haulage levels.
Because of the fractured and unconsoli-
dated nature of the ore, Homestake de-
veloped a unique underhand cut-and-fill
mining method. Mining in the production
stopes proceeds from the top down under a
cemented sand fill.

In October 1974, Homestake completed
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royalty payments to Bulldog Mountain,
Inc,, and acquired full ownership of the
mine. Other claims have been purchased,
including those held by Equity Mines, Inc.
At yearend, ore reserves in these properties
were 800,000 tons. Homestake also has a
50% interest in a joint venture. (Creede
Venture) to explore low-grade bedded
silver deposits in the Creede Formation.

Homestake’s brochure states that produc-
tion for the year was 117,783 tons of ore
which averaged 18.1 ounces of silver per
ton and 2.5%, lead. Metal contained in the
concentrates produced amounted to 1,644,-
900 troy ounces of silver and 2,182 tons of
lead. The Bulldog Mountain mine employs
136 people with a payroll exceedlng $1.9
million.

‘Tin.—Tin concentrate was produced as a
byproduct at AMAX'’s Climax mill. Ship-
ments were more than seven times greater
than in 1975. Colorado was again the Na-
tion’s leading tin producer. -

Tungsten.—Tungsten output in the
State decreased 1.89, below that of 1975;
however, because of higher prices for the
commodity, the value of production in-
creased by 229, over that of 1975. The
tungsten output was obtained from the
Climax mine of AMAX Inc. where tungsten
concentrate is produced as a byproduct of
processing molybdenum ore. Because of the
increase in worldwide demand for tungsten
concentrates, Climax installed new equip-
ment to improve recovery of tungsten and
tin. Colorado Tungsten Corp.’s mine and
one other mine shipped a small amount of
tungsten from Boulder County.

Uranium.—For the second consecutive
year, uranium. oxide (U;Os) from ores
mined in the State decreased in quantity
and increased in value over that of the
previous year. The decrease in quantity
was slight (6%) compared to the 459, in-
crease in value. Colorado followed New
Mexico, Wyoming, and Utah in ranking of
production; in 1975 Colorade was ranked
third. Colorado’s production came from 78
operations in 8 counties—2 in Garfield, 3
in Jefferson, 14 in Mesa, 1 in Moffat, 39 in
Montrose, 1 in Rio Blanco, 2 in Saguache,
and 16.in San Miguel.

A $20 million expansion of the uranium
mill at Canon City was announced by Cot-
ter Corp. The mill capacity is to be in-
creased from 250 to 1,000 tons of ore per
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day and is to take care of increased de-
mands for uranium by Cotter’s parent com-
pany, Commonwealth Edison of Illinois.

Homestake Mining Co. did more drilling
and some experimental mining at the Pitch
uranium properties in the Marshall Pass
area. Some ore was shipped to the Cotter
Corp. mill. Environmental and engineering
studies at the mine site also were done. If
the company can acquire the necessary State
and Federal licenses and clearances, a mine-
mill .complex will be developed.

Ranchers Exploration and Development
Corp. acquired the uranium mill tailings at
Durango and Naturita from Foote Minerals
Co. According to Ranchers 1976 annual re-
port, the tailings consisted of 2 million tons
of material containing 1.7 million pounds
of uranium, of which about half may be
recoverable by heap leaching.

In October, Wyoming Minerals Corp. was
granted a special use permit by the Weld
County Commission to conduct tests for
solution mining of uranium. Earlier in the
year, the company had obtained approval
from the Weld County Planning Commis-
sion and a permit from the Colorado Water
Quality Control Commission for under-
ground disposal of wastes. The test site is
on 7.5 acres about 314 miles southwest of
Grover.

The Ute Mountain Indian Tribe and
Mobil Corp. signed a contract for Mobil to
explore for and develop uranium deposits
on 162,176 acres of the Ute Mountain Res-
ervation in Montezuma County. Mobil
gave the tribal council checks totaling
$2,432,640 for bonus considerations and the
first year’s lease payment.

The Grand Junction office of ‘the US.
Energy Research and Development Admin-
istration (ERDA) held a Uranium Industry
Seminar on October 19 and 20 in Grand
Junction. Of the 547 persons attending the
2-day seminar, 210 represented domestic
and foreign exploration companies, 93
represented State and Federal Government
agencies and their contractors, 62 repre-
sented utility companies, 61 represented in-
dividual consultants and/or consulting
firms, and the remainder represented uni-
versities and manufacturing, service, and in-
vestment companies.

Vanadium.—Uranium-vanadium ores
mined in Colorado continued to supply a
significant amount of U.S. vanadium pro-
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duction, with Colorado ranking second
among the five producing States in 1976.
San Miguel and Montrose Counties con-
tributed most of the State’s production, fol-
lowed by Mesa, Garfield, and Moffat Coun-
ties. The Uravan-Rifle mill complex of
Union Carbide Corp. recovered vanadium
oxide from the ores.

The Durita project of Ranchers Explora-
tion and Development Corp. at Naturita,
which involves the leaching of old uranium-
vanadium mill tailings to recover both ura-
nium and vanadium, plans to recover their
first uranium yellowcake slurry in late 1977
and to activate a vanadium circuit in early
1978.

Zinc.—Zinc output - increased by 2,161
tons (4.5%) over that of 1975. Value was
down 19, because of the lower average zinc
price, 37 cents per pound, for 1976; for
1975, the average price was 39 cents.

Nine counties had 12 operating mines.
Lake County ranked first in. production,
followed, in order of output, by Eagle, San
Miguel, San Juan, Ouray, and Mineral
Counties. These six counties accounted for
nearly all the State total.

Of the producing mines, six had outputs
of over 1,000 tons. The largest producers
were the Eagle mine, operated by New
Jersey Zinc in Eagle County, and the Lead-
ville mine, operated by ASARCO in Lake
County. Other mines having more than
1,000 tons of output were the Idarado mine
(Idarado Mining Co.) with 11,940 tons,
Sunnyside mine (Standard Metals Corp.),
Camp Bird mine (Federal Resources
Corp.), and Emperius mine (Minerals En-
gineering Co.) .

NONMETALS

Cement.—Portland and masonry cements
were produced and shipped by Ideal Ce-
ment Co., a division of Ideal Basic Indus-
tries, Inc., and ‘Dewey Rocky Mountain
Cement Co., a division of Martin Marietta
Corp. '

Quantities of portland and masonry ce-
ment produced in 1976 were 17%, and 21%,
greater, respectively, than in 1975. At year-
end, cement stocks at mill were 339, lower
than at yearend 1975. Higher production
and decreased stocks reflected a general up-
turn in the level of activity of the State’s
economy, particularly the construction sec-
tor. Ready-mix concrete companies pur-
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chased 689, of the portland cement. Other
customers, in order of quantity, were high-
way contractors, concrete product manufac-
turers, and building material dealers.
Ninety-four percent of the portland cement
shipped from plants was by truck, and the
balance was by rail.

Clays.—Output of clay came from 37
mines operated by 16 companies, compared
with 45 mines operated by 21 companies in
1975. Since 1973, the peak year for mine
count, the number of mines has dropped
by 28. Four companies produced fire clay;
2, bentonite; and 12, common clay and shale.

Production of common clay (including
shale) in 1976 amounted to 450,202 tons
valued at $1,554,488, and fire clay output
was 29,317 tons valued at $421,722. The
average unit price for common clay and
shale was $3.45 per ton, and that of fire
clay was $14.38 per ton.

Clay was produced in nine counties. Jef-
ferson County had the greatest production
of common clay and shale with 201,691
tons. Pueblo County was the major source
of fire clay.

Fire clay was used for making refractories,
common clay and shale were used for build-
ing brick and sewer pipe, and bentonite
was used as a waterproof sealer.

The largest clay producer, Robinson
Brick & Tile Co., operated 12 mines for
common clay and shale in Douglas, Elbert,
El Paso, and Jefferson Counties. The com-
pany operates two brick plants in Denver.

The second largest clay producer, Summit
Pressed Brick & Tile Co., produced 52,380
tons of common clay and shale in Pueblo
County and 29,000 tons in Las Animas
County for use in its brick plant at
Trinidad.

Feldspar.—Colonna & Co. produced
feldspar by hand cobbing from pegmatites
in the Rampart Range. The product was
used for decorative aggregate.

Gypsum.—The Flintkote Co., Joe C.
Lackey, U.S. Soil Conditioning Co., Quad-
Honstein Joint Venture, and Ernest W.
Munroe mined 214,635 tons of gypsum in
1976; the first three operations were in Fre-
mont County, and the last two were in
Larimer County. Output increased 169,
above that of 1975. The Flintkote Co. cal-
cined gypsum at its Coaldale plant at
Florence in Fremont County. Output of
calcined gypsum increased 319, above that
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of 1975. Calcined gypsum was used in the
manufacture of building products, princi-
pally wallboard material. Uncalcined gyp-
sum was marketed as a soil conditioner and
cement retarder.

Lime.—CF&I Steel Corp., The Great
Western Sugar Co., American Crystal Sugar
Co., and Holly Sugar Corp. produced lime
at 10 plants in 10 counties for steel fur-
naces, sugar refining, and other uses. Lead-
ing counties were Pueblo, Morgan, Larimer,
and Boulder. Output decreased 79, to
185,000 tons. The lime was used in
Colorado.

Perlite.—The only crude perlite pro-
duced in Colorado was mined at the Rosita
mine of Persolite Products, Inc., in Custer
County. Perlite was expanded at two mills
in Colorado: The Antonito in Conejos
County, operated by Grefco, Inc., and the
Florence in Fremont County, operated by
Persolite Products, Inc. Source of the crude
perlite for the Grefco mill was deposits in
New Mexico.

Expand perlite was used principally as
material for filter aid (79%). Other uses
were for low-temperature insulation and
horticulture aggregate and in concrete and
plaster.

Pumice.—Output of pumice, in the
form of volcanic cinder and scoria, de-
creased 139, and value declined 229, from
that of 1975. Scoria was produced by Colo-
rado Aggregate Co., Inc., at Mesita Hill in
Costilla County, and volcanic cinders were
mined by Dotsero Block Co., Inc., from its
mine near Gypsum in Eagle County. Major
uses of pumice were for concrete aggregate
and landscaping. Minor uses were road
construction and roofing granules.

Salt.—Salt in the form of brine was re-
covered from a well in Montrose County
by Union Carbide Corp. for use in the
company’s uranium-vanadium mill at Ura-
van. Value of production was 339, over
the value of production in 1975.

Sand and Gravel.—Production of sand
and gravel in 1976 was slightly greater in
quantity but less in value than in 1975. Of
the mineral commodities produced in Colo-
rado in 1976, sand and gravel was the eighth
highest based on value of production. Of
the nonmetal commodities mined in the
State, only portland cement exceeded sand
and gravel in value. The quantity and value
of sand and gravel for 1976 listed in table 1



THE MINERAL INDUSTRY OF COLORADO

is that sold or used for construction pur-
poses only. In addition, some sand was used
for industrial purposes, mainly for oil
hydrofracturing.

Of the 202 million tons of sand and
gravel sold or used for construction pur-
poses, 10.7 million tons, or 53%,, was pro-
duced by commercial operators and 9.5
million tons, or 479%,, by government agen-
cies and their contractors.

The average price for construction sand
and gravel was $1.63 per ton. Processed
sand averaged $1.80 per ton, and processed
gravel $1.68. Unprocessed sand and gravel
averaged $0.89 per ton.

Of the State’s 63 counties, only 6 (Cos-
tilla, Dolores, Gilpin, Mineral, Saguache,
and San Juan) had no recorded production
of sand and gravel. Jefferson County had
the largest output, 4,162,000 tons. Other
counties with greater than 1 million tons of
production ranked according to output
were Adams, Arapahoe, Boulder, and Mesa,
and together with Jefferson County they
accounted for about one-half of the State
output.

Sand and gravel was produced at 232 op-
erations by 209 individuals, companies, and
government agencies. Eighty-three opera-
tions had outputs exceeding 100,000 tons,
but none had 1 million tons or more. Jef-
ferson and Arapahoe Counties had the most
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operations, 18 each. Other counties having
10 or more operations were Boulder (11),
El Paso (10), Larimer (14), and Mesa
ary.

Stone.—Thirty-two counties had stone
production from 111 quarries. Production
of stone totaled 5.3 million tons, almost the
same as in 1975.

Ten companies produced dimension stone
for rubble, rough construction, house stone
veneer, and other uses. Output increased
119, to 5,904 tons valued at $198,000. Lead-
ing producers were Berthoud Pink Stone
Co. and John W. Fitts.

Crushed stone was produced by 20 com-
panies at 101 quarries for cement, concrete,
flux stone, and other uses. Output was 5,293
million tons valued at $12.4 million. Lead-
ing producers were Ideal Basic Industries,
Inc., Martin Marietta Corp., and Cooley
Gravel Co.

Sulfur.—Continental Oil Co. recovered
elemental sulfur from acid gases at its pe-
troleum refinery near Denver. Elemental
sulfur was not included in table 1 because
it is considered a secondary product.

Vermiculite.—Crude  vermiculite from
Montana was exfoliated by W. R. Grace &
Co. at its plant in Denver. The product
was used for concrete and plaster ag-
gregates, insulation, fireproofing and
horticulture.
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Table 11.—Colorado:- Stone production, by county

: 1975 , 1976
County Number Quantity Value Number Quantity Value
of (short (thou- of (short (thou-
quarries tons) sands) quarries tons) sands)
Adams e 3 1,066 $2 6 9,307 $18
Arapaloe oo 2 971 2 3 337 1
id 8 884,279 87 13 1,033,559 1,411
Clear Creek oo 1 ,326 3 - - -
Delta 1 22 @) — — —
Denver. - cmm e 2 3,419 17 2 7,084 14
Dolores oo 1 72,198 94 5 31,192 80
1 2 w w 6 12,362 39
Eagle — - - 2 2,128 4
Elbert el _— — — 2 841 2
El P8SO o 4 12 739,212 1,640
'r 8 1,826,377 3,298 7 1,650,220 8,425
Garfield o 3 w w 3 ,389 211
Grand 1 1,400 3 3 72 1
Gunnison _ - 4 w 64 5 51,082 52
Huerfano _. -— - —_— - 1 213 (O]
k 1 20 () — — -
Jefferson ... _— - 8 735,281 1,541 4 807,400 1,655
Kit Carson - oo - _— -— 1 R 6
Lake 1 4,000 8 - - _—
La Plata 5 43,289 88 — _— —
Larimer _________ 11 644,939 2,228 11 579,133 2,986
Las Animas oo 1 2 876 2
Lincoln , - ey e e 2 5,711 11 6 2,982 ]
Mineral o 1 1,348 3 1 47 A).
Moffat e - — — 1 1,463 3
Mont. 1 1,500 14 1 105 1)
Montrose w-ccemeeeeeee 1 1,273 2 1 61 (O]

1 1 940 1 - — —
Prowers - —— - 2 4,300 8
Pueblo 1 4,723 9 - . -
Rio Bl 1 1,274 4 2 482 1
Routt 1 2,622 13 - — —_—
San Juan oo 1 21,980 44 1 127 )
San Miguel oo 1: w 45 - _— -

it 2 © 1,313 14 - s —
Teller - - — 1 527 1

- - - 1 273 1
4,000 6 1 78 @)
5 1,048,458 2,649 5 281,981 988
Total o 92 5,314,799 10,940 111 5,298,613 12,555
W Withheld to avoid disclosing company proprietary data ; included with “Other counties.”
1 Less than 14 unit.
2 Includes Chaffee, Mesa, and Park (1976) Counties.
Table 12.—Colorado: Production of crushed stone,’ by use
(Thousand short tons and thousand dollars)
U 1975 1976
se Quantity Value Quantity Value
Cement manufacture 2,758 4,526 2,743 5,431
Concrete aggregate 549 1,421 694 1,786
Dense-graded roadbase stone o ______ 328 582 376 534
Riprap and jetty stone 352 949 248 667
Bituminous aggregate 212 323 211 305
Roadstone 155 216 206 518
Surface treatment aggregate . ______ 170 344 w W
Lime manufacture 2 207 538 174 673
Terrazzo and exposed aggregate . ___ 2 14 8 17
Filter stone __ 4 14 w w
Refractory stone w w 2 w
Other uses 3 573 1,846 631 2,426
Total 45,309 10,773 5,293 12,357

‘W Withheld to avoid disclosing company proprietary data ; included with “Other uses.”

1 Includes limestone, granite, sandstone, and miscellaneous stone.

3 Includes sugar refining.

3 Includes stone used for flux stone, mine dusting, mineral food, other filler, waste material,
macadam aggregate, agricultural limestone, unspecified uses (1975), and uses indicated by symbol W.

4Data do not add to total shown because of independent rounding.
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Table 13.—Principal producers

Commodity and company Address Type of activity County
Carbon dioxide (natural): N
Dye Carbonic, In¢ —ccceeee Box 816 Well Mc
Denver, Colo. 80201
Cement :
Ideal Basic Industries, Inc.l. Box 231 Plants ____- —--——- Fremont and
Florence, Colo. 81226 Larimer.
Martin Marietta Corp.! ——__ 11300 Rockville Pike JEREY I S, Boulder.
Rockville, Md. 20852
Clays: .
George W. Parfet Estate, Box 266 Mine —coccmmcaeee Jefferson.
ne. Golden, Colo 80401
Robinson Brick & Tile Co .. Box 1619 © Mines —cceeoceeeo Douglas,
T Denver, Colo. 80223 Elbert,
El Paso,
' Jefferson.
Summit Pressed Brick & Box 14 JEURNAY . [ S, Las Animas
Tile Co. Trinidad, Colo. 81082 ’ : and Pueblo.
Coal, bituminous :
CF&I ‘Steel Corp.? oceee-- Box 316 - Mine oo Las Animas
Pueblo, Colo. 81002
Energy Fuels Corp o= Box G Strip mine, plant . Routt.
Sbﬁgﬂl’:;oat Springs, Colo. -
Mid-Continental Coal & Box 158 Mine, plant _ .- Pitkin.
Coke Co. Carbondale, Colo. 81623
.~ Peabody Coal CO —eceee 301 North Memorial Dr. - Strip mines, plant. Montrose and
o St. Louis, Mo. 63102 : Routt.
Pittsburg & Midway Coal Tenmain Center Strip mine, plant . Routt.
Mining Kansas Cxty, Mo. 64105 '
United States Steel Corp -- Box 807 Mine, plant _..___ Gunnison.
Dragerton, Utah 84520
Copper:
Federal Resources Corp.! .. Ouray, Colo. 81427 Mine Ouray.
Idarado Mining Co.t .- --_-do ‘e —=--do Ouray and
. o San Miguel.
Standard Metals Corp.t ... Box 247 eeel0 e San Juan.
Silverton, Colo 81433
Gypsum : .
Ernest W. Munroe —-——--—- 101 East Vine Dr. IS U, S A Larimer.
Fort Collins, Colo. 80521
Quad-Honstein Joint 1301 Arapahoe St. PRV . (. Do.
Venture. Golden, Colo. 80401
The Flintkote Co 400 Westchester Ave. © Mine, plant cceeeo-- Fremont.
White Plains, N.Y. 10604 )
U.S. Soil Conditioning Co .. Box 336 Mine acccccmeceeaa Do.
Salida, Colo. 81201
Iron ore:
Pitkin Iron COrp eceeeee-o 105 West _Adams St. . Strip mine, plant . Pitkin.
Chiecago, Ill. 60603 .
d: ’
ASARCO Incorporated 5 ... Box 936 Mine cceeccmecaaa Lake.
Leadville, Colo. 80461
Homestake Mining Co.® ... Box 98 PRSI . . T Mineral.
Creede, Colo. 81130
Lime:
The Great Western Sugar Box 5308 Plants ccceemceeeaa Adams,
Co. Denver, Colo. 80217 Boulder,
Larimer,
Logan,
Morgan,
Sedgwick,
Weld.
Molybdenum : .
AMAX Inc.” e 13949 West Colfax Ave. Mine oo Clear Creek
. Golden, Colo. 80401 and Lake.
eat :
Colorado Peat Industries - 6003 Indian Rd. 70T Boulder.
. Boulder, Colo. 80302
Universal Peat CO —cueee-- 1557 South Ingalls St. BOZ oo Park.
Lakewood, Colo. 80422
Ver-Ja Peat Mos8 oceee-- Woodland Park, Colo. 80863 BOg —oceeoo—lo— Teller
Perlite (crude and expanded) :
Grefco, INC oo Box 308 Plant ______.—._.. Conejos.
Antonito, Colo. 81120
Persolite Products, Inc.8 ... Box 105 Mine oo Custer.

Florence, Colo. 81226
See footnotes at end of table.
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Table 13.—Principal producers—Continued

C dity and ny Address Type of activity County
Petroleum (crude):
Amoco Petroleum Corp _._. Box 591 Wells oo Adams,
Tulsa, Okla. 74102 Arapahoe,
Cheyenne,
Montezuma,
‘Washington,
. Weld.
Beaver Mesa Exploration, 910 Metro Bank Bldg.
ne. Denver, Colo. 80202
Champlin Petroleum Co ... Box 9365
Fort Worth, Tex. 76107 Arapahoe,
Cheyenne,
Morgan,
‘Washington
- Weld.
Charter Exploration & 1515 Arapahoe St. ceecdO Weld.
Production Co. Denver, Colo. 80202
Chevron Oil Co ___.___.____ Box 599 eeecdo Kiowa, Rio
1700 Broadway Blanco,
Denver, Colo. 80201 Weld.
Continental Oil Co ..____. Box 2197 PR 7. S, Jackson and
Houston, Tex. 77001 ‘Washington.
Inexco Oil Co o ____ 1100 Milam Bldg. eeedo Cheyenne and
Houston, Tex. 77002 Kiowa.
Texaco, Inc _______________ Box 2100 ceeedo L Adams,
Denver, Colo. 80201 Arapahoe,
Moftat, Rio
nco.
Thomas G, Vessels ____.____ 600 South Cherry St. ceeedo Adams,
Denver, Colo. 80222 Arapahoe,
Weld.
Pumice :
Colorado Aggregate Co., Box 106 Strip mine and Costilla.
ne. Mesita, Colo. 81142 plant.
Dotsero Block Co., Inc _... Box 933 emedo Eagle.
Glenwood Springs, Colo.
81601
Sand and gravel :
Asphalt Material & Golden, Colo. 80401 ________ Pits, plants ______ Douglas,
Paving Co. rfield,
Jefferson.
Brannan Sand & Gravel Co. 4800 Brighton Blvd. eeedo ________ Adams,
Denver, Colo. 80216 Arapahoe,
’ Jefferson.
Cooley Gravel Co ________ Box 313 eeeedo Adams,
Pueblo, Colo. 81002 Arapahoe,
Pueblo.
L. G. Everist, Inc _________ 313 South Phillips Pit Jefferson.
3 Sioux Falls, S. Dak. 57102
Mobile Pre-Mix.Sand and 7620 Madison St. Pits, plants _______ Adams and
Gravel Co. Denver, Colo. 80204 Arapahoe.
Plains Aggregate Co ____._ Box 229 Pit Larimer.
Boulder, Colo. 80302
Western Paving Construc- 5105 Washington St. Pit, plant ___.____ Adams.
tion Co. Denver, Colo. 80216
Stone:
Castle Conecrete Co _____ Box 23879 Quarry, plant ____ El Paso.
Colorado Springs, Colo. 80901
Colorado Lien Co _________ Box 1961 Quarry e Garfield and
Fort Collins, Colo. 80521 Larimer.
Uranium :
Cotter Corp ______________ Box 352 Mine - Fremont and
Golden, Colo. 80401 Jefferson.
Union Carbide Corp.e _____ 270 Park Ave. Mines ____________ Garfield, Mesa,
New York, N.Y. 10017 Montrose,
San Miguel.
Zinc:
The New Jersey Zine Co.19. Gilman, Colo. 81634 ________ Mine, mill ________ Eagle.

1 Also stone.
2 Also lime and stone.
3 Also lead and zine.

4 Also gold, lead, silver, and zinc.

6 Also gold, silver, and zinc.
8 Also silver.
7 Also pyrite, tin, and tungsten.

8 Also a plant in Fremont County.

 Also vanadium.
10 Also lead and silver,



The Mineral Industry of Connecticut

This chapter has been prepared under a cooperative agreement between the Bureau of
Mines, U.S. Department of the Interior, and the Connecticut Geological and Natural
History Survey for collecting information on all minerals except fuels.

By William R. Barton*

The value of minerals reported produced
in Connecticut was $34.3 million in 1976
compared with $33.0 million in 1975. The
increase primarily reflected general in-
flationary pressures in the national
economy.

In order of declining value, Connecti-
cut’s principal 1976 mineral products
were as follows: Stone, sand and gravel,
feldspar, lime, clays, mica, and gem stones.
The State also is the site of imponrtant
copper and brass milling operations, and
the manufacture of silverware, calcium
metal, brick, and glass, all of which depend
directly on products of the minerals
industry.

Connecticut mineral production in 1976
was far below that required to sustain its
economy. While the American economy
requires about 40,000 pounds per person
of new mineral materials annually, only

7,000 pounds per person was produced in
the State for Connecticut’s 3.1 million
people. Connecticut manufacturing is
heavily and directly dependent upon min-
eral raw materials. Of 418,700 persons
employed in manufacturing (during 1973),
more than 20% were employed in pro-
ducing or fabricating stone, clays, glass,
metal, and petroleum products. Those
categories accounted for 22% of the total
value added by all Connecticut manufac-
turing operations and consumed 299% of
all raw materials used in the State.

In addition, these primary products’
provide the raw materials used. by much
of Connecticut’s other industries such as
manufacturing of machinery, transporta-
tion equipment, and electrical and elec-
tronic components—which account for

1 State Liaison Officer, Bureau of Mines, New-
market, N.H.

Table 1.—Mineral production in Connecticut *

1976 1976
Mineral
. Value . Value
Quantity (thousands) Quantity  (¢y5usands)

Clays th nd short tons.. 116 $307 130 $427
Lime do_-__ 23 1,013 24 1,103
Sand and gravel do. 4,900 10,040 6,414 12,978
Stone . do 7,332 20,117 6,016 17,598

Value of items that cannot be disclosed: .
Feldspar, gem stones, and mica ________ XX 1,533 XX 2,212
Total XX 33,010 XX 34,318
Total 1967 tant dollars XX 13,062 XX P 12,337

P Preliminary. XX Not applicable.

1 Production as measured by mine shipments, sales, or marketable production (including con-

sumption by producers).
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Table 2.—Value of mineral production in Connecticut, by county

MINERALS YEARBOOK, 1976

(Thousands)
County 1975 1976 Minerals produced in 1976 in order of value

Fairfield $309 $1,447 Sand and gravel.
Hartford . w W  Stone, sand and gravel, clays.
Litchfield - _______________ 4,930 5,639  Sand and gravel, stone, lime.
Middlesex 2,952 3,526  Feldspar, sand and gravel, stone, mica, clays.
New Haven _ W w Stone, sand and gravel, clays.
New London __ w W  Sand and gravel, stone.
Tolland W w Do.
‘Windham 739 w Do.
Undistributed + ____ 24,082 23,807

Total 2 . 33,010 34,318

W Withheld to avoid disclosing company proprietary data ; included with “Undistributed.”
1 Includes gem stones, and values indicated by symbol W.
2 Data may not add to totals shown because of independent rounding.

Table 3.—Indicators of Connecticut business activity

Change,
1975 1976 » percent
Employment and labor force, annual average: :
Total civilian labor force ———oceeo o . .. thousands_. 1,453 1,475 +1.5
Unemployment do. 188 139 +4.5
Employment (nonagricultural) :
Mining do. (1) (1) )
Manufacturing _ do.._. 389.8 395.6 +1.5
Contract construction do-_.. 244.9 240.1 2 —10.7
Transportation and public utilities .o ____ do---- 53.1 53.0 —.2
Wholesale and retail trade - do..-- 251.0 255.9 +2.0
Finance, insurance, real estate do 86.0 87.4 +1.6
Services do. 219.9 229.1 +4.2
Government do 178.7 177.0 —1.0
Total nonagricultural employment ... _...._ do---- 1,228.4 1,238.1 +1.2
Personal income:
Total millions_. $21,086 $22,929 +8.7
Per capita $6,802 $7,356 +8.1
Construction activity :
Number of private and public residential units authorized.. 12,114 13,870 +14.56
Value of nonresidential construction millions $184.3 $191.6 +4.0
Vsalue of State road contract awards . _______ do__.. $39.1 $128.0 +227.4
Shipments of portland and masonry cement to and within
the State th nd short tons__ 637 582 —8.6
Mineral production value:
Total crude mineral v;lue e millions_. $3gi(; $3gﬁ +4.0
Vsalue per capita, resident population _____________________ -
Value per square mile $6,590 $6,851 +4.0

P Preliminary.

1 Included with contract construction.

3 Includes mining.

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Con-
struction Magazine, and U.S. Bureau of Mines.
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Table 4—Worktime and injury experience in the Connecticut mineral industry
in 19761
N ol
on- a .
don Mamhour Fetal fee.  faml g Nondin NOULL
en anhours ihiuries quency alg;:g a?:x:g l:}’ll:;:egs fre;;:te:cy
injuries quency
rate
Sand and gravel: )
511 642,060 - - .79 6 9.34
97 111,527 — - — - _— R
608 758,687 — - 5 6.63 6 7.96
274 571,630 - - 12 20.77 5 8.66
100 189,179 - - 1 5.29 1 5.29
38 84,129 — — — — - -
412 850,938 . — 13 15.28 6 7.05
11 20,647 - - - - — -
15 12,452 - -— - - - -
2 5,280 — — — S em - -
28 38,379 - - - - — —
12 26,031 - - 1 38.42 - -
27 62,808 - - 4 63.69 - -
6 12,150 - - — - — —
45 100,989 - - 5 49.51 - -
State totals:
Surface -o-e.-- 808 1,266,368 - - 18 14.21 11 8.69
Mills - 142 264,439 - - 5 18.91 1 3.78
148 218,086 - - — e e _—
Grand total - 1,093 1,748,893 - - 23 18.19 12 6.88

1Data supplied by Mine Safety and Health Administration, U.S. Department of Labor.

another 44% of total manufacturing, be-
yond the 22% accounted for by the pri.
mary mineral product consuming indus-
tries. This 66% share does not even take
into account smaller metal fabricating in-
dustries such as jewelry, needles, and
other miscellaneous categories. Addition-
ally, Connecticut (1975 data) consumed
713 trillion Btu of energy—almost entirely
from mineral fuels. Petroleum products
supply 77% of energy raw material needs,
while 13% was nuclear; 9%, natural gas;
and only 1%, hydropower. Mineral fuels
are not produced in Connecticut.
Construction started on two important
mineral-related facilities during the year.
The Connecticut Resource Recovery Au-
thority plant at Bridgeport will cost an
estimated $53 million to complete and be-
ginning in 1978 will produce glass, metals,
and powdered fuel from 2,000 tons of trash
per day. The powdered fuel will be used
in conjunction with oil to generate elec-
tricity at the Bridgeport Harbor Station of
United Illuminating Co. A $21 million coal

gasification demonstration plant, two-thirds
funded by Energy Research and Develop-
ment Administration (ERDA), was being
built by Combustion Engineering, Inc., at
Windsor. During the year, Union Carbide
Corp. and-. Texasgulf, Inc., both an-
nounced that they were moving . their
headquarters from New York City to Con-
necticut. Both Chase Brass and-Copper Co.
and the Brass Division of The Anaconda
Co. announced closings of brass fabrication
mills at Waterbury, due to age and high
operating costs. '

Legislation and Government Pro-
grams,—Coastal zone management pro-
grams were being devised by all of- the
New England coastal States as -mandated
by Federal coastal zone legislation. The
plans impacted present and future mining
with varying severity, but in all cases of-
fered new restrictions or additional op-
erational requirements that in the longrun
would lessen the availability or increase
the price of minerals essential to the New
England economy.
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A visitor guide to mining and mineral
operations in the northeast, including Con-
necticut, was published.? The booklet de-
scribed active and abandoned mining sites
and camps that can be visited or easily
viewed from major highways.

The Connecticut - Geological and Nat-
ural History Survey published Quadrangle
Report No. 34, the Bedrock Geology of
the Newtown Quadrangle, by Rolph S.
Stanley. The U.S. Geological Survey, in
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cooperation with the Connecticut Geologi-
cal and Natural History Survey, published
map GQ-1320, Bedrock Geology of the
Wales Quadrangle, by Victor M. Seiders.
A 94-page report entitled “Surface Min-
ing in Connecticut: The Public Need for
Planning and Regulation for Sand and
Gravel Operations” by William Valletta
was issued by the Central Naugatuck Val-
ley Regional Planning Agency, 20 East
Main Street, Waterbury, Conn. 06702.

REVIEW BY MINERAL COMMODITIES

NONMETALS

Cement.—There are no cement manu-
facturing plants in Connecticut. Data are
not published on origin of cement ship-
ments into the State, but the Hudson
River Valley plant would seem to be a
logical major source. Preliminary data on
domestic cement shipments received in
Connecticut indicate a 9% decrease in
consumption ‘of cement, from 636,651 tons
in 1975 to 582,000 tons in 1976.

Clays.—Common clay was mined by
four companies in Hartford, Middlesex,
and New Haven Counties. Most of the clay
was consumed in the manufacture of
building brick; the rest was utilized by the

ceramic and specialty clay products
industry. o
Feldspar.—The Feldspar Corp. mined

feldspar from pegmatites at the Middle-
town and Hale mines and ground it at its
Middletown plant in Middlesex County.
The ground feldspar was shipped to vari-
ous States and Canada for use in manu-
facturing glass and ceramic products. The
Middletown operation is the largest feld-
spar producer in New England and con-
tinues to be a target of environmental
groups and agencies critical of various
facets of its operation.

Gem Stones.—Individuals, mineralogical
clubs, and dealers collected specimens and
bulk cutting and polishing material from
mine dumps, quarries, and pegmatites

throughout the State, with most intense
interest in the Middletown-Portland old
beryl-mica district. i

Lime.—At Canaan, Litchfield County,
lime was produced by Pfizer, Inc. The
product was sold for sewage treatment,
mason’s lime, and other uses. Production
increased 4% in quantity and 9% in value
from the levels of the previous year. The
lime was consumed in New England and
other States. Total consumption of lime
in Connecticut was 55,023 tons.

Mica.—Sheet, scrap, and flake mica
were byproducts of feldspar mining and
processing in Middlesex County.

Sand and Gravel.—Sand and gravel was
exceeded only by stone in both quantity
and value among the mineral products
excavated in Connecticut. Production of
sand and gravel was reported in all eight
counties in the State, led by Hartford and
New Haven.

Of the 6.4 million tons of sand and
gravel produced, 69% was reported sold
or used commercially, and the rest was
used in publicly funded projects. The pro-
duction, 319 greater than that for 1975
in quantity, was used primarily as aggre-
gate in either portland cement or bitumi-
nous concrete. Other uses were fill, railroad
ballast, and foundry sand.

2U.S. Bureau of Mines Mining and Mineral
Operations in the New England and Mid-
Atlantic States. A Visitors Guide. BuMines
SP10-76, 1976, pp. 5-11.
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Table 5.—Connecticut: Construction sand and gravel sold or used
1976
Use Quantity
Value Value
s(}f;zu:g::) (thousands) per ton
Construction:
Sand 3,921 $6,8717. $1.75
Gravel 2,492 6,099 2.45
Total 1 6,414 12,978 2.02
1 Data may not add to totals shown because of independent rounding.
Table 6.—Connecticut: Construction sand and gravel sold or used by major
use category
1976
Use Quantity Value Value
sﬁ;‘i"ts:;‘:) (thousands) per ton
Concrete . aggregate (residential, nonresiden-
tial, highways, bridges, dams, waterworks,
airports, ete.) 1,346 $3,715 $2.76
Concrete products (cement blocks, bricks,
pipe, ete.) 925 2,037 2.20
Asphaltic concrete aggregates and other
bituminous mixtures 1,042 2,392 2.30
Roadbase and COVerings —meoooooocomooemonen 1,213 2,182 1.80
Fill 1,654 2,134 1.29
Other uses 234 516 2.21
Total 6,414 112,978 2.02

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

Stone.—Eight companies quarried di-
mension stone for rough construction, rub-
ble, rough blocks, and other uses. Output
was 9,143 tons valued at $215,000. Lead-
ing dimension stone producers were Cas-
tellucci & Sons, Inc., and R. V. Olson.
Thirteen companies crushed stone at 18
quarries for bituminous aggregate, road-
stone, concrete, and other uses. Output of
crushed stone declined 18% to 6,007,000
tons valued at $17,383,000. Leading
crushed stone producers were Ashland Oil,
Inc.,, Balf Co., and Roncari Industries,
Inc.

Crushed basalt (including diabase),
used chiefly as construction aggregate and
railroad ballast, was the major stone prod-
uct in both volume and value. It was
produced in Hartford, Litchfield, and New
Haven Counties and constituted an im-
portant export from Connecticut. It is
barged to New York, New Jersey, and
other destinations and carried by rail (for
railroad ballast use) as far as Illinois. In

tonnage, it constituted the largest rail
freight item originating in Connecticut.
Among the States, Connecticut ranked fifth
in output of crushed traprock.

Crushed limestone and dolomite were
produced in Litchfield County by three
operators. It was marketed for agricultural
limestone, lime manufacturing, stucco, and
filler. It also constituted the raw material
basis for production of calcium at Canaan.

Crushed sandstone produced in Middle-
sex County was used in manufacturing fine
aggregate and terrazzo. Quartz was pro-
duced in New London and Middlesex
Counties for use in glass, terrazzo, asphalt
and other industrial fillers, and as flux
stone and abrasives. The quartz from
Middlesex County was a byproduct of
milling pegmatite ore for feldspar. The
New London County quartz was produced
from a large quartz replacement body at
Lantern Hill. Dimension sandstone was
produced in Windham County and sold
for rubble and rough construction.
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Table 7.—Connecticut:
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Production of crushed stone,! by use

(Thousand short tons and thousand dollars)

: 1975 1976
Use

Quantity Value Quantity Value

Bituminous aggregate 2,163 5,229 1,782 4,508
Roadstone sare 1,523 4,477 1,536 4,554
Concrete aggregate 1,735 4,221 1,256 3,177
Dense-graded roadbase stone ____________________ 486 1,247 456 1,304
Surface treatment aggregate —___________________ 687 1,797 197 616
Filter stone w W 71 216
Agricultural limestone 61 407 56 388
Macadam aggregate 50 113 35 85
Other uses 2 - 617 2,402 616 2,533
Total3 __. —— 7,323 19,893 6,007 17,383

W Withheld to avoid disclosing company proprietary data; included with “Other uses.”
! Includes traprock, limestone, sandstone, and granite. )
?Includes stone used for railroad ballast, lime manufacture, glass, riprap and jetty stone,

exposed aggregate, stucco, flux stone, other filler,

symbol W.

terrazzo, other uses, and uses indicated by

3 Data n:xay not add to totals shown because of independent rounding.

'Dimension granite was produced in
Hartford, New Haven, New London, Tol-
land, and Windham Counties. It was sold
as building stone veneer; rough blocks,
rubble, flagging, curbing, ashlar, and ir-
regular stone.

METALS

Pfizer, Inc., at Canaan, Litchfield
County, was the only known commercial
producer of calcium metal in the United
States. Pfizer also was reported to have
produced barium metal at Canaan.

There were six steel fabrication mills in
the State, producing bars, rods, coils,
strips, and wire rope from primary shapes.
The Abbott Ball Co., Hartford County,
produced steel shot and grit. Approxi-
mately 75 foundries produced ferrous and
nonferrous castings, and 11 foundries
produced ferrous and- nonferrous forgings
and ingots. Fabrication of copper and brass
items remained a major Connecticut indus-
trial activity during the year, as was
silver crafting.

About 25 scrap metal dealers collected
and processed ferrous metal for export and
for sale to area foundries.

MINERAL FUELS

The Bureau of Mines published two re-
ports detailing fuels and energy data by
individual Eastern States including Con-
necticut.®* Another Bureau of Mines infor-

mation circular described the results of a
June 1976 survey of planned or pro-
posed energy facilities and related infra-
structures.* :

Both the In-O-Ven Corp. and Pepco
International Inc. refinery proposals ap-
peared to be stymied at the end of the
year. While neither group officially an-
nounced withdrawal of their proposals,
sustained opposition by organized groups
of environmentalists have apparently ar-
rested both plans in the preliminary stage.
A proposal for a tanker terminal off New
Haven also made little, if any, progress.

An ERDA contractor was developing a
plan to drill in the Connecticut Triassic
Valley in order to evaluate its uranium
potential. Much of the planned drilling
would be at the sites of former copper
mines.

Statistics on Connecticut fuel consump-
tion are published annually by the New
England Fuel Institute in the March issue
of Yankee Oilman. Data for 1974 were
published in 1976.

3Crump, L. H. Historical Fuels and Energy
Consumption Data, 1960-72, United States by
States and Census Districts East of the Mis-
sissippi. BuMines IC 8704, 1976, 456 pp.

. Fuels and Energy Data: United States
by States and Census Divisions, 1973. BuMines
IC 8722, 1976, 112 pp.

4 U.S. Bureau of Mines. Projects to Expand
Fuel Sources in Eastern States. Survey of
Planned or Proposed Coal Mines, Coal and Non-
coal Conversion Plants, Electric Generating
Plants, Oil Refineries, Uranium Enrichment
Facilities, and Related Infrastructure, in States
East of the Mississippi River (as of June 1976).
BuMines IC 8725, 1976, 114 pp.
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Table 8.—Principal producers

Commodity and company Address Type of activity County
Clays:
Keller Pottery Corp. of Four Rod Rd. Pit oo Hartford.
Connecticut. Kensington, Conn. 06037
Kelsey-Ferguson Brick Co. Route 5 (S Do.
(Div. of Susquehanna East Windsor Hill, Conn.
Corp.) 06028
The Michael Kane Brick Co- 654 Newfield St. Pit Middl
Middletown, Conn. 06475
Plasticrete Corp., Stiles Box 248 1 I New Haven.
Brick Div. North Haven, Conn. 06473
Feldspar : The Feldspar Corp.l-_ Spruce Pine, N.C. 28777 __- Pits and plant .___. Middlesex.
Lime: Pfizer, Inc.2 . _____ Daisy Hill Rd. Pit and plant ____ Litchfield.

Sand and gravel:
Beard Sand and Gravel
Co., Inc.
Genestra Sand & Gravel __
Leverty & Hurley

Loma Sand & Gravel Co __
E. Powell Kovaks & Co -_-

R. A. Rawson Sand and
Gravel.
J. Romanella & Sons

Roncari Industries, Inc3 __
Windham Sand & Stone,

ne.
Silica, ground and crushed:
Ottawa Silica Co -
Stone: Basalt, crushed
and broken:
Balf Co.t

New Haven Traprock/
Tomasso (Div. of Ashland
0il, Inc.)5

Oneglia & Gervasini
Building Materials.

York Hill Trap Rock
Quarry Co.

Canaan, Conn. 06018

127 Boston Post Rd.
Milford, Conn. 06460
260 Picket Rd.

New Milford, Conn. 06776
260 Bostwick Ave.
Bridgeport, Conn. 06605
Box 277

Newtown, Conn. 06470
Box 62

Brookfield, Conn. 06805
RFD #1

Putnam, Conn. 06260
Rt. 49
Dunns Corner, R.I. 02854

1776 South Main St.

East Granby, Conn. 06026
Box 346

Willimantic, Conn. 06226

Box 577
Ottawa, I1l. 61350

Box 11190

Newington, Conn. 06111
Box 5033

Hamden, Conn. 06518

Box 907

Torrington, Conn. 06790
Westfield Rd.

Meriden, Conn. 06450

Pit oo New Haven.

Pit oo Litchfield.

Pit e New Haven.

Pit e Fairfield.

Pit oo Do.

Pit oo Windham.

Pits coo e New Haven
and .
‘Windham.

Pit e Hartford.

Pit e ‘Windham.

Pit and plant —._.. New London.

QUArrY ceceecmme Hartford.

Quarries oo Hartford and
New Haven.

QuUArry oo Litchfield.

New Haven.

1 Also crude mica and ground and crushed silica.

2 Also limestone and dolomite.
3 Also basalt.

4 Also sand and gravel.

5 Also crushed granite.






The Mineral Industry of Delaware

This chapter has been prepared under a cooperative agreement between the Bureau of
Mines, U.S. Department of the Interior, and the Delaware Geological Survey for collect-
ing information on all minerals except fuels.

By Joseph A. Sutton *

The value of mineral production in
Delaware in 1976 -was $1.8 million,
slightly below the $1.9 million recorded
for the previous year. Of the minerals pro-
duced in the State, sand and gravel was
produced in the largest quantity and was

the recovery of sulfur from petroleum re.
fining and the calcining of gypsum. These
mineral products were recovered from raw
materials produced outside the State and
were not counted as part of Delaware’s
mineral production.

the mineral commodity that had the
greatest value.
Other mineral-related activities included

1 State Liaison Officer, (Delaware and. Mary-
land), Bureau of Mines. Washington, D.C.

Table 1.—Mineral production in Delaware *

1975 1976
Mineral Quantity (thX:sl:l:ds) Ouantity "‘anue_‘ \
[0 78 S, thousand short toms.. 9 $6 11 $8
Sand and gravel do 976 1,900 1,117 1,829
Total XX 21,906 XX 21,837
Total 1967 constant dollars __occeecmeee- XX 54 XX P 660

P Preliminary. XX Not applicable. . A ) )

1 Production as measured by mine shipments, sales, or marketable production (including econ-
sumption by producers). .

2 Partial total; excludes the value of gem stones and magnesium compounds, which must be
concealed to avoid disclosing individual company confidential data.
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Table 2.—Indicators of Delawaré business activity

Change,
1975 1976 » percent
Employment and labor force, annual average:
Total civilian labor force th ds 1246.4 1259.0 5.1
Unemployment do. 21.2 23.0 8.6
Employment '(nonagricultural) : y
Mining do. (®) () Q)
Manufacturing do 65.7 69.2 +-5.3
Contract const do. 14.56 144 -
Transportation and public utilities _______________ do..__ 11.8 11.9 +.8
Wholesale and retail trade do 50.3 51.5 +2.4
Finance, insurance, real estat do. 10.9 11.0 -+-.9
Services do. 1336.4 13384 2 +65.5
Government do.._. 40.3 40.4 +.2
. Total nonagricultural employment —____________ do--_. 2299 286.8 +3.0
Personal income:
Tota millions. $3,766 $4.092 +-8.9
er it $6,483 $7,080 +8.4
Construction activity : : Co i
Number of private and public residential units authorized . , 8,040 2,647 —12.9
Value of nonresidential construction _____________ millions__ $20.9 $29.4 +40.7
Value of State road contract awards do. $25.3 $19.8 —21.9
Shipments of portland and masonry cement to and
within the State ———- t d short tons._._ 129 149 +15.5
Mineral production value:
Total crude mineral value* millions $1.9 $1.8 —58
Value per capita, resident population 4 83 $3 -
' ‘Value per square mile 4 : $927 $893 —8.7

P Preliminary.

1 Because of a difference in the method of determining the total civilian labor force and total

nonagricultural employment, these figures appear to conflict; they are rep:

roduced as published in

two different publications of the Department of Labor. Resolution of the apparent conflict is pos-
sible only by detailed analysis of the data base from which each figure has been derived.

3 Included with “Services.”
8 Includes “Mining.” i

4 Partial figure, excludes value of gem stones and magnesium compounds, which must be with-
held to avoid disclosing individual company confidential data.

Sources: U.S. Department of Commerce. U.S. Department of Labor, Highway and Heavy Con-

struction Magazine, and U.S. Bureau of Mines.

Legislation and Government Programs.
—The Delaware Geological Survey con-
tinued to be the State’s cooperator with
the Federal Bureau of Mines in a formal
program dealing with mineral production
data. Work under a grant from the Bureau

of Mines for detailed research on the prop- .

erties and .applications of glauconite was
begun in 1976 and was scheduled for com-
pletion in 1977.

For about 2 years, Delaware has been
developing a coastal management pro-
gram under the auspices of the Federal
Coastal Zone Management Act of 1972,
The program is to provide a systematic
approach to decision-making regarding the
use of Delaware’s coastal lands and waters
in a manner that will provide reasonable
use while conserving the irreplaceable re-
sources of Delaware’s coastal zone.

REVIEW BY MINERAL COMMODITIES

NONMETALS

Clays.—The Delaware Brick Co., the
only producer of clay in Delaware, pro-
duced 11,000 tons of common clay in 1976,
an increase of 22% compared with that
of 1975. The clay, which was used to
make brick, was produced just south of
New Castle. The unit value of the clay was
6 cents per ton higher in 1976 than that
of 1975. The average unit value of the
clay was 70 cents per ton.

Gypsum.—Georgia-Pacific Corp. cal-
cined gypsum in New Castle County. Out-
put increased 23% above that of 1975.

Magnesium Compounds.—The Barcroft
Co. plant at Lewes continued to produce
magnesium hydroxide (milk of magnesia)
from sea water.

Sand and Gravel.—Production of sand
and gravel in 1976 was 14% above that of
1975. The increase was mainly due to
greater demand for unprocessed sand and
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gravel used as roadbase and fil on un-
paved roads.

The value of sand and gravel in 1976
was 4% below that of the previous year.
Shipments of processed sand and gravel to
nonresidential construction projects, which
was valued at $3.25 per ton, were 9% be-
low that of 1975. The decrease was the
main cause for the lower value reported
for sand and gravel.

Production of sand and gravel was re-
ported by 10 companies operating 12 pits

177

and 9 dredging operations in 2 of the
State’s 3 counties. New Castle County con-
tained 10 of the 12 pits operated in the
State, and Kent County contained 2 pits
and all 9 of the dredging operations. Of
the sand and gravel produced, 275,087
tons valued at $833,435 was processed, and
842,150 tons valued at $995,108 was un-
processed. The State government pur-
chased 13% of the sand and gravel pro-
duced in the State; the rest was sold to
commercial and private sectors.

Table 3.—Principal producers

Commodity and company

Address

Type of activity County

Clays: Delaware Brick Co ..--

Gypsum, calcined: Georgia-
Pacific Corp.
Magnesium compounds:
Barcroft Co.
Sand and gravel:

River Rd.

New Castle, Del. 19720
900 SW. Fifth Ave.
Portland, Oreg. 97204
Box 474, Henlopen Dr.
Lewes, Del. 19958

Barber Sand and Gravel .. R.F.D.1
. Harrington, Del. 19952
Clough & Caulk Sand & Route 1, Box 129 Pit o Do.

ravel. Wyoming, Del. 19934
Contractor Sand & Gravel

Box 2630 4 Pits —comeeaee New Castle.
Co. Wilmington, Del. 19805
Delaware Sand & Gravel R.D. 2 Box 286 Pit e Do.
0. New Castle, Del. 19720 .
Dover Equipment & 118 E. 6th St. 2 Dredges -----.—— Kent.
Machine Co. Dover, Del. 19901
George Nashold, Inc ....__ Box 286 8 Dredges —ceeee-- Do
Frederica, Del. 19946
Parkway Gravel, Inc ... 4048 New Castle Ave. 4 Pits _eeeeeee New Castle.
New Castle, Del. 19720 )
Staytons Select Borrew Pit- R.D. 1, Box 805 Pit e Kent.
Felton, Del. 19943
Warren Bros. Tarburton Box 868 2 Dredges —e_--—-- Do.
Pit. Dover, Del. 19901
Whittington’s Sand & U.S Pit oo New Castle

. Route 40
Gravel Co. Bear, Del. 19701







The Mineral Industry of Florida

This chapter has been prepared under a cooperative agreement between the Bureaun of
Mines, U.S. Department of the Interior, and the Florida Bureau of Geology.

By John W. Sweeney * and Charles W. Hendry, Jr.?

The value of mineral production in Flor-
ida decreased from $1.7 billion in 1975 to
$1.6 billion in 1976; the decrease was prin-
cipally caused by decreases in the value of
phosphate rock.

Of the 49.2 million tons of phosphate
rock produced in the United States, Florida
and North Carolina produced 41.5 million
tons. Of this total, Florida was the pre-
dominant producer and, for the 83d con-
secutive year, supplied more than any
other State. The State ranked first in the
value of phosphate rock, fuller’s earth and

titanium concentrate production and fifth,
in the value of peat production. Staurolite
and zircon concentrate were produced only
in Florida. Florida and North Carolina
" supplied 84%, of the domestic phosphate
rock market and most of the exports from
the United States. Phosphate rock was ex-
ported from the ports of Tampa, Boca
Grande, and Jacksonville. The principal re-
cipients were Canada, Japan, and France.

1State Liaison Officer, Bureau of Mines,
Tallahassee, Fla.

2 Chief, Bureau of Geology, Florida Depart-
ment of Natural Resources.

Table 1.—Mineral production in Florida*

1975 1976
Mineral . Value s Value
Quantity  (yousands) WAPHYY  (thousands)
Cement, portland —__-___ thousand short tons__ 1,721 $62,625 1,949 $67,832
Clays do- —- 712 17,063 680 20,672
Lime __ .- do. 199 7,708 179 9,798
Natural g88 ——coceommeems million cubic feet.. 44,383 43,185 43,166 42,388
Peat the d short toms-_ 82 1,037 79 1
Petroleum (crude)-thousand 42-gallon barrels-- 41,877 490,258 44,460 499,573
Sand and gravel ----_.__-thousand short toms.. 13,237 20,199 18,204 19,164
Stone 2 do 39,071 178,372 38,606 74,412
Value of items that canmot be disclosed :
Cement (masonry), magnesium compounds,

natural gas liquids, phosphate rock, rare-

earth minerals ( ite), trate,

staurolite, stone (dimension), titanium

concentrate (ilmenite and rutile), and

zircon tr e XX 1,060,153 XX 919,106

Total ___ : XX 1,776,600 XX 1,652,232

Total 1967 constant dollars ————----- — XX 702,565 XX ? 593,977

P Preliminary. XX Not applicable.

1 Production as measured by mine shipments,
sumption by producers).

2 Excludes dimension stone; value included with

sales, or marketable production (including comn-

“Value of items that canmot be disclosed.”
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Table 2.—Value of mineral production in Florida, by county !

(Thousands)
County 1975 1976 Minerals produced in 1976 in order of value
$2,404 $1,629  Stone.
474 470 Sand and gravel.
‘W  Natural gas liquids.
) W 1,321  Stone, sand and gravel. -
11,093 8,711 Do.
— W  Sand and gravel.
— ‘W Sand and gravel, stone.
1,881 2,700  Stone, phosphate rock.
30,556 81,572  Zircon, ilmenite, rutile, staurolite, sand and
gravel, clays, monazite.
Collier . _______ 2,384 14,920  Petroleum, stone, natural gas.
Dade 65,148 W  Cement, stone, sand and gravel.
Dixie W W  Stone.
Escambia .o _______ ) 759 86,031  Petroleum, natural gas, sand and gravel.
Gadsd : w W Clays, sand and gravel.
Glad w W  Sand and gravel.
Gulf w W  Magnesium compounds, lime.
Hamilton o ______ w ‘W Phosphate rock.
Hendry __ . ______ w 85,666 Petroleum, sand and gravel, natural gas,
stone.
Hernando oo _____ W W Stone, cement, lime, clays.
Highlands ___ - 358 356  Peat.
Hillsborough W W Cement, stone, sand and gravel, peat.
Jackson o ________ W W  Stone, sand and gravel.
Lake 2,925 2,273 Sand and gravel.
Lee w 13,267  Petroleum, stone, natural gas.
Leon W W  Sand and gravel.
Levy 290 877  Stone.
Manat. W ‘W Cement, stone.
Marion 6,092 6,632  Stone, clays, sand and gravel, phosphate rock.
881 W Stone. -
w W Titanium, zircon, monazite.
Y‘g ‘W Sand and gravel.
w Peat.
- 144  Stone.
120 - Do.
3% 999 Do.
‘W Phosphate rock, sand and gravel, stone.
2,079 ‘W  Clays, sand and gravel, peat.
w 295  Sand and gravel.
w 450,831 Petroleum, natural gas liquids, natural gas,
sand and gravel.
W 1,327 Sand and gravel.
W W  Stone, lime, peat.
2,643 - W Stone.
578 w Do.
1 W  Sand and gravel.
________ 269 W Do.
Undistributed 2 1,644,341 992,306
Total 3 _____________ 1,775,500 1,652,282

W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” )

1The following counties are not listed because no production was reported: Baker, Columbia,
De Soto, Duval, Flagler, Franklin, Gilchrist, Hardee, Holmes, Indian River, Jefferson, Lafayette,
Liberty, Madison, Martin, St. Johns, Seminole, Union, Volusia, and Washington.

2 Includes values of counties indicated by symbol W.

3 Data may not add to totals shown because of independent rounding.
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Table 3.—Indicators of Florida business activity
Change,
1975 1976 » pereen
Employment and labor force, annual average:
Total civilian labor force the di 3,472.0 3,476.0 0.1
U ¥ t o Y T 370.0 314.0 —15.1
Employment (nonagricultural) : :
Mining do..- 9.6 9.2 —4.2
Manufacturing --—--- do. 336.5 343.1 +2.0
Contract construction __. do 181.4 167.0 —7.9
Transportation and public utilities __..--————- —do____ 182.7 180.6 —1.1
Wholesale and retail trade _ do. 716.4 727.1 “+1.5
Finance, insurance, real estate ———— oGO0 187.9 188.0 +.1
Services do 588.2 615.8 +4.7
Gover do. 547.4 552.0 +.8
Total nonagricultural employment _____—__- do-.—_-  2,750.1 2,782.8 +1.2
Personal income: :
Total millions. $46,320 $60,690 +9.4
Per capita $5,596 $6,020 +7.6
Construction activity :
Number of private and public residential units
authorized - 47,989 66,691 +39.0
Value of nonresidential ction - milli $802.3 $879.5 +9.6
Value of State road contract awards — - ————-—doo—_  $268.7 $280.0 +4.2
Shipments of portland and masonry cement to and )
within the State —--tho d short tons.- 3,404 8,569 448
Mineral production value: .
Total crude mineral value millions_. $1,775.5 $1,652.2 —6.9
Value per capita, resident population $21 $196 —84
Value per square mile $28,214 —6.7

Z $30,246

? Preliminary.

Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Con-

struction Magazine, U.S. Bureau of Mines.

The Federal Energy Administration
(FEA) ordered Tampa Electric Co. to
convert four of its Gannon Station genera-
tors back to coal and install pollution
abatement equipment. The company has
previously optioned to burn oil to meet air
quality standards. Tampa Electric also an-
nounced plans to construct 2 coal-fired, 850-
megawatt powerplant in southwest Hills-
borough County. Construction is anticipated
to begin in 1980, with a projected plant
opening in 1985.

Florida Power Corp. announced it ex-
pects to start burning coal in powerplants
having 877,000 kilowatts of generating ca-
pacity that are currently burning oil.

Florida Mining & Materials Corp. con-
verted its new cement mill near Brooksville
to a coal-burning plant. The cost of the
conversion was approximately $1.5 million.

Florida Power & Light Co.’s third nuclear
powerplant came onstream. The St. Lucie
Unit No. 1 at Hutchinson Island has a ca-
pacity of 802,000 kilowatts and was con-
structed at a cost of $480 million. Another
unit, St. Lucie No, 2, is being constructed
adjacent to the first and is scheduled for
completion in the early 1980’s.

Florida Power Corp.’s 825-megawatt nu-
clear plant at Crystal River was near com-
pletion and expected to go onstream in
early 1977.

_ Cape Canaveral has been selected as the
American headquarters of the International
Solar Energy Society.

Belcher Oil Co. proposed building a small
refinery at Port Manatee. The small crude
splitter would process about 15,000 barrels
of crude oil per day and cost about $2.5
to $3 million and would employ 10 to 20
persons.

Exxon Corp., Texaco, Inc., and Gulf Oil
Corp. are the only petroleum companies re-
turning leases in the eastern Gulf of Mex-
ico. The reclaimed leases are in the Destin
anticline where only dry holes have thus
far been drilled.

The first stratigraphic test well was
scheduled in the southeast Atlantic waters
in an area known as the Georgia Embay-
ment. The 16,000-foot test well to be drilled
74 miles east of Jacksonville will be to
gather geological data prior to Outer Con-
tinental Shelf (OCS) leasing.

A partnership of Mobile Oil Corp. and
Amerada-Hess Corp. purchased four OCS
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Figure 1.—Value of petroleum, stone, and total value of mineral production in Florida.

tracts off the central Florida coast for $4
million. The four tracts are about 100 miles
west of the Bradenton-Sarasota area.

The Florida Cabinet approved oil com-
pany requests to drill 15 exploratory wells
in the Big Cypress Swamp. To win ap-
proval, the oil companies had to agree to
remove the drilling pads, water wells, and
access roads at the conclusion of the
operation.

Dolime Minerals announced it was con-
sidering constructing a sulfur facility at
Port Manatee. Dolime plans on importing
sulfur from Canada, melting it at the Port
Manatee facility, and shipping it molten
to the Polk County fertilizer users. The

operation would process about 200,000 tons
of sulfur annually.

Two contracts have been let on deepen-
ing the Tampa harbor from 34 feet to 43
feet with funds authorized by Congress in
1974. The revised cost of the 43-foot chan-
nel is now $120 million.

The Jacksonville Port Authority will is-
sue up to $50 million in tax-free bonds for
Occidental Chemical Co. to build loading
facilities at the Port of Jacksonville. Occi-
dental previously announced the deal under
which it will sell the U.S.S.R. 1 million tons
per year of superphosphoric acid for 20
years in return for ammonia. The new
facilities will have a capacity to store 90,000
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tons of superphosphoric acid. Forty thou-
sand tons of dry fertilizer and 30,000 tons
of ammonia are to be received from the
U.SS.R. in the purchase-trade agreement.

Florida Steel Corp. announced plans to
increase its capacity by 185,000 tons by
1980.2

Legislation and Government Pro-
grams.—The Florida House of Representa-
tives passed SB 950 which provides that no
State pollution control standard which is
more stringent than a comparable Federal
standard can be enforced by the Depart-
ment of Environmental Regulation unless
approved by the Cabinet.

The State of Florida paved the way for a
bigger involvement in international com-
merce by signing into law a bill to establish
free trade zones in the State. The bill em-
powers corporations or Government agen-
cies, such as cities or counties or other
Government entities, to apply to the Fed-
eral Government to set up a free trade
zone. In the trade zone, companies could
import goods, store them there or assemble
or process them, and export again to for-
eign nations with no US. or State tariff
requirements. The goods or products must
never leave the trade zone, however.

A U.S. District Court judge ruled that
the Interior Department should imme-
diately issue preferential rights leases to
Kerr-McGee Chemical Corp. for its applica-
tions on land in the Osceola National
Forest. The order brought protests from
US. Senator Richard Stone and Florida’s
Attorney General Robert Shevin. Each
urged the Interior Department to appeal
the circuit court decision and postpone the
letting of the leases until the ongoing De-
partmental study on the effect that mining
would have on water quality and wildlife
is completed.

The Council on Environment Quality rec-
ommended that the Environmental Protec-
tion Agency (EPA) prepare an environ-
mental impact statement (EIS) on the
current and projected development of the

central Florida phosphate industry. It was

determined that the proposed new phos-
phate expansions requiring Federal permits
will have a potentially significant effect on
the quality of human environment. The
study to be conducted by EPA’s Atlanta
regional office, is expected to take 18 months
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to complete and will provide economic and
social analyses of the potential impacts on
the region of the phosphate industry. Texas
Instruments, Inc., was awarded a contract
to develop the information necessary for the
draft central Florida phosphate industry
EIS. Upon completion of the draft EIS,
public hearings will be held before the
final EIS is prepared. The Federal Bureau
of Mines cooperated with the contractor
and furnished information on reserves and
resources of phosphate rock and forecast
production plans to the year 2000 in the
central Florida area. :

A moratorium due to the EIS prepara-
tion was not established. All existing op-
erations continued.-No Federal permits for
new operations will be let until the study
has been completed.

The EPA released EPA-520/4-76-018 “A
Preliminary Evaluation of the Control of
Indoor Radon Daughter Levels in New
Structures.” The report states that construc-
tion modification can reduce radiation
levels to acceptable limits in homes con-
structed on reclaimed = phosphate lands
where radiation levels are above that al-
lowed by the Surgeon General.

The EPA also released EPA-520/5-76-014
«Radon Dose Estimates to Phosphate In-
dustry Personnel” which concluded that “all
measured direct gamma exposures, €ven as-
suming continuous. occupancy, are below
the current Radiation Protection Guides of
0.5 rem per year for individual members
of the population.”

The U.S. Geological Survey in coopera-
tion with the Southwest Florida Water
Management District, Suwannee River
Water Management District, and the Flor-
ida State Department of Environmental
Regulation Tteleased a report assessing
Radium-226 in Florida waters.*

The Florida Resource Recovery Council
conducted a statewide energy recovery fea-
sibility study evaluating the potential for
producing fuels via solid waste conversion
systems for use in utility powerplants and
in industrial and institutional boilers.

3 Engineering and Mining Journal. Iron amd
Steel Demand Off in ’76; Moderate Recovery
Projected for ’76. V. 177, No. 8, March 1976.

4 Irwin, G. A., and C. B. Hutchinson. Recon-
naissance Water Sampling for Radium-226 in
Central and Northern Florida, December 1974—
March 1976. U.S. Geological Survey WRI 76-
103, October 1976, 16 pp.
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Several reports and articles were also
published s :

In 1976, the Florida State Energy Office
was-awarded a grant by the FEA to write
an energy conservation plan for Florida as
required by the Energy Policy and Conser-
vation Act of 1975.

"Two advisory groups to the State Energy
Office were established: Ten Regional Ac-
tion Committees (REAC’s) and the State
Energy Advisory Council (SEAC). The
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Research Center. During the year, research-
on the effects of reagents on dewatering
slimes, filtration behavior. as related to
slime composition, dewatering phosphate
slimes by static filtration and gel methods,
and scanning electron microscope studies
was carried out. Research grants at Auburn
University to promote channeling in a con-
tinuous gravity sedimentation process and
at the Florida State Univessity to investigate
flocculation and settling in phosphate slimes

Energy Office published a statistical report  using—scanning electron microscope tech-

detailing energy useiin Florida.®

Governor Askew formed a Governor’s task
force to recommend to the Legislature the
organization structure to qualify Florida for
Federal funds to implement a Coastal Zone
Management Program. : )

The Florida House of Representatives
passed (H4014) which requires the issuance
of permits by the Department of Environ-
mental Regulation before developers could
dredge or fill Florida’s coastal marshes.

The Florida Legislature amended Florida
Statutes 17-3.04(2) (a)2.a Effluent Stand-
ards for Phosphate Rock Subpart R—Phos-
phate Rock Subcategory Florida Adminis-
trative Code for the purpose of establishing
cffluent guidelines and standards for mining
and processing phosphate rock.

The Florida Department of Environmen-
tal Regulation promulgated regulations on
the discharge of effluents from phosphate
settling areas into State streams and other
bodies of waters. The regulation limits the
particulate matter that these discharges
contain,

The Federal Bureau of Mines awarded a
grant to the Florida Bureau of Geology to
inventory and categorize mined central
Florida phosphate lands to determine the
relationship between mined lands, re-
claimed lands, and waste disposal areas and

elevated radiation levels attributed to these

areas. The study will be correlated with an
ongoing EPA program studying radiation
levels in structures built on “reclaimed”
phosphate lands.

A cooperative research project to develop
methods of dewatering phosphatic clay-
slimes continued through 1976. The phos-
phatic clays research project was jointly
funded by the Federal Bureau of Mines
and the Florida Phosphate Council, repre-
senting 10 phosphate rock mining com-
panies. The Bureau of Mines programs were
conducted at the Tuscaloosa Metallurgy

niques were funded through the project.
Several field tests evaluating sand slime
layering techniques and flocculation were .
evaluated during the year.

The Bureau’s Albany Metallurgy Re-
search Center, Albany, Oreg., continued for
the third year its program on direct acidula-
tion of Florida phosphate matrix. Prelim-
inary data indicate that 929, to 969, of the
P,O; content of the matrix is recoverable
and the P,O; concentration in the product
acid ranged from 219, to 30%. The waste
filter cake appears suitable for use in land
reclamation.

Characterization and beneficiation studies
on the phosphate-bearing Hawthorne For-
mation were also conducted at the Bureau’s
Tuscaloosa Metallurgy Research Center.
The project, a cooperative program with
the Florida Bureau of Geology, is to deter-
mine if the phosphorite in the Hawthorne
Formation is amiable to beneficiation.

The Bureau of Mines was awarded U.S.
patent 4,000,067 for a process that enhances

5 Everett, K. J. Transfer Stations in Floride.
State of Florida Resource Recovery Couneil,
Res. Recovery/Solid Waste Tech. Assistance
Ser., Rept. No. 1, May 1976, 51 pp.

- . “What's in the Garbage?” Municipal
Solid Waste Composition in Florida. State of
Florida Resource Recovery Council, Res. Recov-
ery/Solid Waste Tech, Assistance Ser., Rept. No.
3, September 1976, 43 pp.

Everett, K. J., and J. W. Roy. Solid Waste
Sampling Developing a Post Collection/Pre-
Processing Methodology. State of Florida Re-
source Recovery Council, Res. Recovery/Solid
Waste Tech. Assistance Ser., Rept. No. 2, April
1976, 19 pp.

Florida Environmental and Urban Issues. Re-
source Recovery: A Choice for Florida? May-
June 1976, pp. 1-5.

Journal, Florida Engineering Society. Should
Al]l Our Waste Go To Waste? April 1976, p. 24.

Resource Recovery Council. Energy Recovery
From Solid Waste: A Resource Recovery Solu-
tion for Florida. March 1976, 178 pp.

Roy, J. W. Integrated Waste Utility System.
Res. Recovery/Solid Waste Tech. Assistance
Ser., Rept. No. 5. 1976, 9 pp.

¢ State Energy Office, Department of Admin-
istration. Statistics of the Florida Electric
Utility Industry 1960 Through 1975. September
1976, 253 pp.
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the rate of settling of fine particles in phos-
phate rods slime by adding optimum
proportions of various fluorine compounds.
The Florida Bureau of Geology, Depart-
ment of Natural Resources, continued
studies of mineral resources and hydrology
throughout the State during the year.
Waste Management, Inc., and the Federal
Energy Research and Development Admin-
istration (ERDA) signed an agreement for
the design, construction, and operation of
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an experimental facility to convert urban
solid waste into methane gas. This new fa-
cility is expected to cost $2.5 million and
will be constructed on the site of the com-
pany’s existing waste shredding facility in
Pompano Beach. The plant is expected to
process up to 100 tons of garbage per day,
producing gas through a bacterial digestion
and fermentation process. Construction is
expected to begin in early 1977.

REVIEW BY MINERAL COMMODITIES

NONMETALS

Nonmetals accounted for 629,; fuels,
369%; and metals, 2%, of the State’s total
mineral production value in 1976. The prin-
cipal nonmetals produced, listed in descend-
ing order of value, were phosphate rock,
stone, cement, clays, and sand and gravel.

Cement—Portland cement shipments
increased 189, from 1975 levels. Portland
cement shipments were 1.9 million tons
valued at $67.8 million, an 89, increase in
value from that of 1975. Masonry cement
shipments decreased 1%, while value in-
creased 29, over that of 1975.

Types I and II (general-use and mod-
erate-heat) , Type III (high-early-strength),
and Type V (high-sulfur-resistant) cements
were produced. Most of the shipments of
both portland and masonry cements were
used within the State.

Portland cement shipments mainly in
bulk form were made by truck (88%) and
by rail (12%). Principal consumers were
ready-mix concrete companies (55%), con-
crete products manufacturers (20%) , build-
ing materials dealers (10%), highway con-
tractors ' (8%), and the remainder for mis-
cellaneous uses.

Raw materials used in the manufacture
of cement were mined principally within
the State and included limestone, clay, sand,
and staurolite. Oolitic aragonite imported
from the Bahamas was used exclusively by
one company while another used lesser
amounts. Small amounts of gypsum and
blast furnace slag were obtained from out-
of-State sources.

Eleven rotary kilns were operated at five
plants. Ten plants used the wet process
and one, the dry process. The National
Portland Cement Co. plant in Port Manatee

processed imported and domestic clinker for
sale in the State. Maule Industries, Inc.,
also processed .imported clinker. Almost 300
million kilowatt-hours of electrical energy
were consumed in the manufacture of ce-
ment; 1009, of the power was purchased.

Florida Mining & Materials Corp. con-
verted its new cement plant near Brooksville
from oil to coal” :

Clays.—Total clay output decreased al-
most 5% while the value increased 21%.

Florida fuller’s earth production ranked
first in the Nation. Fuller’s earth output in-
creased 79, and the value increased 209,.
Two producers were active in  Gadsden
County and one producer in Marion
County. The unit value of fuller’s earth
was $46.03 per ton: Fuller’s earth was used
for fertilizer fillers, pet waste absorbents,
pesticides, drilling mud, paper coating, and
other uses.

Kaolin output increased about 109 and
the value increased 219, over that of 1975.
The unit value for kaolin was $42.06 per
ton. Kaolin was produced by one company
in Putnam County; principal uses were in
electrical porcelain, whiteware, and wall
tile. .

Miscellaneous clay output decreased about
219, but the value increased 38%, above
that of 1975. The unit value for miscel-
laneous clay was $2.60 per ton. Clays used
in the manufacture of cement contributed
to the decline in output, while the clay
used in the manufacture of lightweight
aggregate remained the same. The clays
were used primarily for the manufacture of
cement and lightweight aggregate. No com-
mercial brick was manufactured in the
State during 1976.. The one producer in
Escambia County closed down because of

7 The Tampe Tribune. Oct. 27, 1976.
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natural gas curtailments to its kilns. Other
clay mines were operated in Clay and Her-
nando Counties in 1976.

Fluorine.—Fluorine in the form of .fluo-
silicic acid was recovered at six plants as a
byproduct. of wet-process phosphoric acid
manufacture. Fluosilicic acid was used to
produce cryolite, aluminum fluoride, so-
dium silica fluoride, and for water fluorida-
tion. The value of fluorine byproducts is
not included in the State’s mineral produc-
tion value.

Gypsum.—Imported crude gypsum was
calcined by three companies for use in the
manufacture of gypsum building products.
United States Gypsum Co. and Celotex
Corp. operated plants near. Jacksonville,
Duval County; and National Gypsum Co.
operated a plant near Tampa, Hillsborough
County. The three plants used caleining
kettles, one rotary kiln, and one holoflite in
processing ‘gypsum and manufacturing -of
gypsum products. A total of 378,000 short
tons of calcined gypsum was produced, an
increase of 109, over that of 1975.

Lime.—Basic Magnesia, Inc., in Gulf
County; Chemical Lime, Inc., in Hernando
County; and Dixie Lime & Stone Co. in
Sumter County produced 179,000 tons of
lime valued at $8 million for magnesia,
water treatment, sewage disposal, and other
uses. Output was 109, below that of 1975.
The lime was all used:in:Florida.

Magnesia.—Basic Magnesia, Inc., Port
St. Joe, Gulf. County, produced caustic
calcined magnesia and refractory-grade
magnesia from seawater. Shipments and
value increased 109, and 19%, respectively,
over that of 1975.

Perlite.—Four companies produced ex-
panded perlite from crude ore shipped into
the State. The quantity sold or used in-
creased to 23,611 short tons from 21,344
short tons in 1975. The value of the quan-
tity sold or used was $1,55F,927, an increase
of 8%, over that of 1975. Production from
plants in Broward, Duval, Escambia, and
Indian River Counties was used for horti-
cultural uses, construction, formed products,
and insulation uses. The value of expanded
perlite is not included in the State’s min-
eral value.

Phosphate Rock.—Marketable produc-
tion of phosphate rock increased 2%, in
quantity, but the value declined 179, re-
flecting a price softening trend that began
in 1975.
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Florida’s 1976 production data are com-
bined with that of North Carolina to con-
ceal the latter’s output because there is
only one producing company ‘in North
Carolina. Marketable production sold or
used totaled 37.4 million tons valued at
$775.1 million, a 19, decrease. from the
38 million tons in 1975. Agricultural uses
accounted for 73%,; industrial uses, 19,; and
exports, 26%,. Exports from the two States
were valued at $255 million. Agricultural
uses were for normal superphosphate,
triple superphosphate, wet-process phos-
phoric acid, direct application to the soil,
and defluorinated phosphate rock. Indus-
trial uses included the manufacture of ele-
mental phosphorus.

Mine production of crude dry ore in
Florida and North Carolina was 158 mil-
lion tons with a P,O; content of 17.3 mil-
lion tons. -

Land-pebble phosphate was produced at
20 mines by 11 companies in- 3. counties.
Two companies processed. tailings from old
wastes.

Soft-rock phosphate was produced by four
companies operating six mines in two coun-
ties. Total mine production was 29,320 tons
with a P,O; content of 5,971 tons, valued
at $542,000. The soft-rock phosphate was
used for direct application to the soil. .

Marketable phosphate rock was produced
from Florida land-pebble phosphate mines
by Agrico Chemical Co.; Borden, Inc.;
Brewster Phosphates; Florida Agglite Corp.;
Gardinier, Inc.; W. R. Grace & Co.; Inter-
national Minerals & Chemical Corp.
(IMC) ; Mobil Oil Corp.; Poseidon Mines,
Inc.; Occidental Petroleum Corp.; Swift
Chemical Co.; T..A. Minerals Corp.; and
U.S.S. Agri-Chemicals, Inc.

Agrico Chemical Co.’s Fort Green mine
went on-stream in midyear and, after com-
pleting its shakedown, operated at design
capacity. Agrico announced it had agreed
to acquire 409, of Compagnie Francaise del
"Azote (COFAZ), France’s second largest
fertilizer company, along with a 409, stake
in a joint phosphate mihing venture to be
set up in Florida to supply COFAZ. A de-
finitive article on Agrico’s Fort Green mine
was published.®

Beker Industries Corp. received approval
from the Manatee County Commissioners

8Pit & Quarry. Agrico Chemical Company’s
New Florida Phosphate Washer. V. 69, No. 2,
August 1976.
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to apply for building permits for its pro-
posed mining operation in Manatee County.
The company continued to follow the
critical path for permitting in anticipation
of going onstream with its Manatee County
mine in 1980.

Borden Chemical division of Borden, Inc.,
received approval from both the Hills-
borough County Commissioners and the
Planning Commission to develop its 4,864
acre Big Four mine in southeastern Hills-
borough County. Site clearing and construc-
tion were underway at midyear. The Big
Four mine is planned to produce 1.25 mil-
lion tons per year of product to be used
internally in fertilizer manufacture.

Brewster Phosphates began mining at its
Lonesome mine in Hillsborough County.
The design capacity of the operation is 2.8
million tons per year and costs over $75
million. Overburden on the Lonesome prop-
erty averages 25.5 feet, and matrix, 11.5
feet. The phosphate product is expected to
grade about 709, to 71%, bone phosphate
of lime (BPL).°

C. F. Industries Inc. submitted its Devel-
opment of Regional Impact Study (DRI) to
the Central Florida Regional Planning
Council to mine its 19,555 acres in Hardee
County. The mining plan shows that an
average of 574 acres will be mined annually
for 25 years producing over 94 million tons
of phosphate rock. The initial phase calls
for a 2-million-ton-per-year mine and
washer. When the mine goes onstream in
1978, a 400,000-ton-per-year phosphoric acid
chemical plant will be constructed with
plans to go onstream in 1979. The last
phase will be to expand the mine from 2 to
4 million tons per year in 1981.1°

First Mississippi Corp. purchased 2,000
acres of phosphate reserve lands in south-
eastern Hillshorough County. According to
the company, the lands contain 7.5 million
tons of high-grade phosphate reserve

Freeport Chemical Co. announced that it

had leased 6,000 acres of phosphate lands

in southwestern Hardee County and has op-
tions to. buy another 7,700 acres in the
county. Mining of these deposits is esti-
mated to begin in 1981.2

Farmland Industries purchased 721 acres
of phosphate reserve lands in De Soto
County. No immediate development plans
were announced.’

W. R. Grace & Co. announced that it has
holdings of almost 80,000 acres in central

187

Florida with 80 years of phosphate reserves
which include both primary and secondary |
deposits. The company continued its plans
for development of its Four Corners mine
and continued to develop data for the re-
quired permits.'¢

Gardinier, Inc., purchased 178 acres in
fee and another 185 acres of mineral rights
adjacent to its lands in Hardee County.

IMC announced plans to construct a $36
million animal feed ingredients plant ad-
jacent to its New Wales complex. The new
plant will have a production capacity of
435,000 tons per year. Construction is ex-
pected to begin in late 1977

IMC also has taken an option on 21,000
acres in Brevard County known as the
Deseret Ranches, Inc. A company spokes-
man stated that any operations in this area
would be 10 to 15 years away and would

“follow other anticipated Florida operations

now underway.’®

Mississippi Chemical Co. purchased or
has options on 20,000 acres in western Har-
dee County and reiterated its intentions to
mine in 1980. Plans call for permit applica-
tions in 1976. Detailed engineering is to be
completed in 1977 and construction of the
washer-beneficiation plant is to begin in
1978. The phosphate rock products will be
shipped to Mississippi to be converted into
fertilizer.””

Noranda Phosphate, Inc., purchased 320
acres of phosphate reserve land in Hardee
County expanding its holdings to about
10,000 acres.s

Occidental Chemical Co. (Oxy) signed
the first chemical purchase contract under
its long-term fertilizer agreement with the
U.S.S.R. The contract calls for Oxy to buy
an average of 350,000 tons per year of am-
monia for a 10-year period beginning in
1978. In addition, Oxy will sell 1 million
tons per year of superphosphoric acid to
the USS.R. and buy back 1.5 million
tons per year of ammonia, an equal amount

9 Engineering and Mining Journal. Phosphates
Are Vital to Agriculture—and Florida Mines for
One-Third the World. V. 177, No. 5, May 1976,
p. 85.

10 The Wachula Herald-Advocate. July 8, 1976.

11 Sarasota Herald-Tribune. July 28, 1976.

13 The Lakeland Ledger. Nov. 26, 1976.

13 Arcadian. Feb. 5, 1976.

14 The Lakeland Ledger. Oct. 15, 1976.

15 The Tampa Tribune. Nov. 5, 1976.

16 The Tampa Tribune. Oct. 26, 1976.

17 Wachula Herald-Advocate. Jan. 15, 1976.

18 Wachula Herald-Advocate. July 8, 1976.
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of urea, and 1 million tons per year of
potash.™

The Jacksonville Port Authority agreed
to issue up to $50 million in tax-free bonds
to Hooker Chemical Co. to build loading
facilities in the port.of Jacksonville with
capacities of 90,000 tons of superphosphoric
acid, 40,000 tons of dry fertilizer, plus fa-
cilities of 30,000 tons capacity for storing
Soviet ammonia.®

Phillips Petroleum Co.’s development of
a regional impact statement to mine phos-
phate in De Soto and Manatee Counties
was approved by the county commissioners
of both counties. The company continued
the critical path for permitting in anticipa-
tion of developing its Manatee-De Soto
properties in 1978.

Swift Chemical Co.’s plans for developing
its Manatee County properties will be de-

layed because of Manatee County’s morato- -

rium on processing mining applications.?
TkA Minerals Corp.’s Polk County facil-
ities came onstream during the year. The
plant is designed to produce one-half mil-
lion tons of phosphate rock annually. T&A
is operating two mines: One which proc-
esses debris, mining it with a 14-inch by
12-inch cutterhead dredge; the second op-
eration ‘mines virgin