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TABLE 1
COPPER AND MOLBYDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES

1990
TONS TONS POUNDS POUNDS TONS
COMPANY/MINE COFPERORE  COPPERORE RECOVERABLE RECOVERABLE WASTE/OVERBURDEN
MINED MILLED COPPER MOLYBDENUM REMOVED
ARIMETCO
Emerald Isle (1)
In Situ/Cementation 26,000
Johnson (2)
Heap Leach/SX-EW 2,852,000
Total 2,878,000
(1 Shut down after Ist quarter of 1990
(2 Started leaching 1990
ASARCO, INC.
Mission Unit
Sulphide 10,885,000 10,885,000 133,973,000 31,202,000
San Xavier 2,968,000 2,968,000 25,528,000 17,941,000
Ray Unit
Sulphide 10,860,000 10,860,000 161,855,000 27,646,000
Oxide 3,401,000
Heap Leach/SX-EW 60,021,000
Dump Leach/SX-EW 21,776,000
Silver Bell Unit
Dump Leach/Cementation 8,480,000

Total 28,114,000 24,713,000 411,633,000 76,789,000
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TABLE 1

COPPER AND MOLBYDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES

1990
TONS TONS POUNDS
COMPANY/MINE COPPER ORE COPPER ORE RECOVERABLE
MINED MILLED COPPER
CYPRUS MINERALS CO.
Bagdad
Sulphide 24,680,000 23,419,000 191,653,000
Dump Leach/SX-EW 23,419,000
Casa Grande
In Situ/SX-EW 2,500,000
Miami :
Oxide
Heap Leach/SX-EW (1 24,649,000 121,702,000
Mineral Park
In Situ/Cementation 2,000,000
Dump Leach/Cementation 2,000,000
Sierrita
Sulphide 31,268,000 31,268,000 155,071,000
Dump Leach/SX-EW 9,383,000
Twin Buttes
Sulphide (2 5,730,000 5,730,000 81,925,000
Oxide
Agitation Leach/SX-EW (3 830,000 30,919,000
Total 87,157,000 60,417,000 620,572,000

POUNDS TONS
RECOVERABLE WASTE/OVERBURDEN
MOLYBDENUM REMOVED

8,753,000 28,998,000
13,480,000

14,563,000 24,724,000
1,136,000 24,288,000
24,452,000 91,490,000

(1 Although some of this production is from old dumps, it is undif ferentiated and is re ported as heap leach.

(2 Sulphide ore is concentrated at Sierrita.

(3 Includes production from ore stock piles,reclaimed sul phide tailings and newly mined ore.
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TABLE I
COPPER AND MOLBYDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES

1990
TONS TONS POUNDS POUNDS TONS
COMPANY/MINE COPPER ORE COPPERORE RECOVERABLE RECOVERABLE WASTE/OVERBURDEN
MINED MILLED COPPER MOLYBDENUM REMOVED
MAGMA COPPER CO.
Pinto Valley Division
Sulphide 23,441,000 23,450,000 161,720,000 1,208,000 30,451,000
Dump Leach/SX-EW 14,067,000
Miami
In Situ 9,738,000
No. 2 Tailings 3,876,000 8,150,000
San Manuel Division
Underground-Sulphide 16,700,000 16,700,000 185,211,000 3,200,000
Open Pit-Oxide 10,870,000 19,552,000
Heap Leach/SX-EW 55,400,000
In Situ/SX-EW 25,000,000
Superior Division (1
Underground Sulphide 67,000 73,000 5,777,000
Total 54,954,000 40,223,000 465,063,000 4,408,000 50,003,000

(1 September thru December.
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COPPER AND MOLBYDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES

COMPANY/MINE

MAGMA COPPER CO.

Pinto Valley Division
Sulphide
Dump Leach/SX-EW
Miami
In Situ
No. 2 Tailings
San Manuel Division
Underground-Sulphide
Open Pit-Oxide
Heap Leach/SX-EW
In Situ/SX-EW

Superior Division (1
Underground Sulphide

Total

(1 September thru December.
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TABLE I

1990

TONS TONS POUNDS
COPPER ORE  COPPER ORE RECOVERABLE

MINED MILLED COPPER
23,441,000 23,450,000 161,720,000
14,067,000
9,738,000
3,876,000 8,150,000
16,700,000 16,700,000 185,211,000

10,870,000

55,400,000
25,000,000
67,000 73,000 5,777,000
54,954,000 40,223,000 465,063,000

POUNDS TONS
RECOVERABLE WASTE/OVERBURDEN
MOLYBDENUM REMOVED
1,208,000 30,451,000
3,200,000
19,552,000
4,408,000 50,003,000



TABLE I

COPPER AND MOLBYDENUM PRODUCTION OF LARGE ARIZONA COPPER MINES

COMPANY/MINE

PHELPS DODGE CORP.

Copper Queen Branch
Dump Leach/Cementation
Morenci Branch (1
Sulphide
Dump Leach/SX-EW
Total

(1 Includes Sumimoto’s 15%.

TOTALS

Sulphide

Oxide (Leach)
Heap Leach/SX-EW
Dump Leach/SX-EW
Dump Leach/Cementation
In Situ/SX-EW
In Situ/Cementation
Agitation Leach/SX-EW

Sub Total Leached
SX-EW
Cemented

GRAND TOTAL
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TONS
COPPER ORE
MINED

42,943,000

42,943,000

169,542,000
43,626,000

213,168,000

1990

TONS POUNDS
COPPER ORE RECOVERABLE
MILLED COPPER

3,100,000

43,107,000 470,505,000

200,823,000

43,107,000 674,428,000

168,460,000 1,573,218,111
239,975,000
269,468,000

13,580,000
37,238,000

2,026,000
39,069,000

601,356,000
585,750,000
15,606,000

168,460,000 2,174,574,000

POUNDS TONS
RECOVERABLE WASTE/OVERBURDEN

MOLYBDENUM REMOVED
474,000 77,895,000
474,000 77,895,000
29,334,000 263,145,000
33,032,000
29,334,000 296,177,000



TABLE Il
ARIZONA LEACH COPPER PRODUCTION (1
(Thousand Pounds)

MINE OPERATION 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
ARIMETCO
Emerald Isle .- o= s s = - - s 48 26
Johnson (2 10,693 9,702 - 8,803 6,200 - "o = - 2,852
Van Dyke (3 oo o 67 654 s
ASARCO INCORPORATED
Silver Bell 7,950 . 8,687 10,374 9,152 8,800 ' 6,814 12,800 8,660 10,017 8,480
Ray (4 , 25,788 22,420 20,033 20,457 23,706 56,639 68,543 76,966 79,933 81,797
CYPRUS MINES CORP.
Bagdad o 13,244 . 13,173 13,282 14 14,259 13,958 16,470 19,100 22,262 23,419
Bluebird (5 13,328 NR - - -- - - - - -
Casa Grande (6 26,071 45,611 3,244 15,401 13,514 7,100 4,145 4,300 5,000 2,500
Miami (7 50,532 50,000 78,988 79,549 85,136 98,747 105,555 115,293 124,367 121,702
Mineral Park (8 4,194 3,191 3,101 2,718 3,798 4,251 4,405 4,500 3,338 4,000
Ox Hide (7 761 1,572 - - - - -- - - --
Sierrita/Esperanza (8 11,566 9,354 6,367 8,500 10,000 8,770 7,943 8,556 8,400 9,383
Twin Buttes &) 67,922 60,796 50,649 50,239 ) 19,824 - - - 18,800 30,919
MAGMA COPPER CO. :
Copper Cities 3,622 2,046 -- -- -- - -- -- -- --
Pinto Valley/Miami 15,736 26,958 24,6327 25,602 23,947 22,252 22,724 23,413 21,013 31,955
San Manuel (10 -- -- -- -- -- 21,923 51,278 62,956 68,855 80,400
PHELPS DODGE CORPORATION
Copper Queen Branch 4,600 4,545 5,200 3,493 4,144 3,454 2,730 2,700 4,762 3,100
Morenci Branch 96,090 75,735 69,158 60,312 53,228 56,261 45,249 108,426 133,221 200,823
New Cornclia Branch -- 661 -- 920 402 -- -- -- -- --
RANCHERS
Old Recliable 149 -- -- -- -- -- - - - --

ADMMR 8/91



TABLE II
ARIZONA LEACH COPPER PRODUCTION (1

(Thousand Pounds)

MINE OPERATION 1981 1982 1983 1984 1985 1986 1987
TOTALS 352,246 334,451 285,028 285,160 266,958 300,169 341,842
PERCENT OF PRIMARY COPPER

PRODUCED (11 15.0 19.6 18.8 18.0 15.0 17.1 19.8

(1 Copper recovered by precipitation or by solvent extraction from material dum p, heap, vat or in situ leached.
(2 Arimetco acquired Johnson Camp from Cyprus in August 1989.

(3 Operated by Kocide 1988-89. Acquired by Arimetco in 1990.

(4 Asarco purchased Ray Unit from Kennecott,November 18, 1986.

(5 Operated by Ranchers, became part of Inspiration Area Mines July, 1984 and Cyprus Miami July, 1988.
(6 Noranda Lakeshore through 6/31/87; Now Cyprus Miami July 1988.

(7 Sold by Inspiration to Cyprus July 1, 1988.

(8 Cyprus purchased Sierrita/Esperanza and Mineral Park from Duval April 1, 1986.

(9 Operatedby ANAMAX. Acquired by Cyprus March 1988.

(10 Open pit, heap leach, SX-EW start-up in spring of 1986. Some in-situ production.

11( Leach copper compared to total copper produced as reported in this report, Table I.

Source: Arizona Department of Mines and Mineral Resources; This re port, Table I-11.
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1988

434,937

23.1

1989

500,622

24.9

1990

601,356

27.7



TABLE III
RANK OF ARIZONA’S COPPER COMPANIES
BY PRODUCTION OF COPPER AND MOLYBDENUM

1990
COPPER MOLYBDENUM
RANK COMPANY % OF AZ RANK COMPANY % OF AZ
PRODUCTION PRODUCTION

1 Phelps Dodge Corp. 31.0 1 Cyprus Minerals Co. 834
674,428,000 24,452,000

2 Cyprus Minerals Co. 28.6 2 Magma Copper Company  15.0
620,572,000 _ 4,408,000

3 Magma Copper Co. 214 3 Phelps Dodge Corp. 1.6
465,063,000 474,000

4 Asarco Inc. 18.9
411,633,000

5 Arimetco 0.1

2,878,000
TOTAL 2,174,574,000 100.0 29,334,000 100.0
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TABLE IV

RANK OF ARIZONA’S COPPER COMPANIES
BY PRODUCTION OF COPPER AND MOLYBDENUM

RANK COMPANY

10

1

12

13

14

15

TOTAL

1990
COPPER
% OF AZ
PRODUCTION
Morenci/Phelps Dodge 30.9
671,328,000
Sierrita, Twin Buttes/ 12.8
Cyprus
277,298,000
San Manuel/Magma 122
265,611,000
Ray/Asarco 11.2
243,652,000
Bagdad/Cyprus 9.9
215,072,000
Pinto Valley,Miami/Magma 8.9
193,675,000
Mission/Asarco 73
159,501,000
Miami/Cyprus 5.6
121,702,000
Silver Bell/Asarco 0.4
8,480,000
Superior/Magma 0.3
5,777,000
Mineral Park/Cyprus 0.2
4,000,000
Copper Queen/Phelps Dodge 0.1
3,100,000
Johnson/Arimetco 0.1
2,852,000
Casa Grande/Cyprus 0.1
2,500,000
Emerald Isle/Arimetco 0.0
26,000
2,174,574,000 100.00
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MOLYBDENUM

RANK COMPANY % OF AZ
PRODUCTION
1 Sierrita,Twin Buttes/ 53.5
Cyprus
15,699,000
2 Bagdad/Cyprus 299
8,753,000
3 San Manuel/Magma 10.9
3,200,000
4 Pinto Valley/Magma 4.1
1,208,000
5 Morenci/Phelps Dodge 1.6
474,000
29,334,000 100.0
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TABLE VI
AVERAGE COPPER CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES

(Percent Total Copper)
MINE OPERATION 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
ASARCO INCORPORATED
Mission (1 Sulfide 0.75 (0.75) (0.75) (0.75) 065 070 067 073 070 0.72
Pima (1 Sulfide 0.49 048 - -- - - -- - - -
Ray Unit (2 (3 Sulfide 097 080 119 113 099 09 08 100 097 0.88
Oxide -- -- - - 117 123 115 111 113 1.05
(Silicate)
San Xavier (1 Sulfide 0.65 (0.65) (0.51) (0.51) -- -- - - 055 0.54
CYPRUS MINES CORPORATION
Bagdad Sulfide 050 050 050 045 044 045 048 045 049 0.53
Bluebird (4 Oxide 0.40 - - - - - - - - -
Christmas (OP) (5 Sulfide 0.62 - - - - - - - - -
Esperanza (6 Sulfide 029 029 - -- - - - = - -
Johnson Oxide 040 040 040 071 - -- -- -- - -
Lakeshore Oxide 1.00 1.00 (1.00) (1.00) - - - - - -
Miami (5 Sulfide 058 058 053 055 060 0.54 -- - -- -
Oxide - -- - 050 049 057 059 052 049 0.44
Mineral Park (6 Sulfide 0.32 - - - - = - - -- --
Sierrita (6 Sulfide 030 030 (030) 034 033 034 033 030 031 0.31
Twin Buttes (7 Sulfide 0.74 0.78 0.57 -- - -- - 339 190 0.99
Oxide 120 1.06 093 086 0.84 -- - 122 113 0.99
MAGMA COPPER COMPANY
Pinto Valley Sulfide 046 0.46 - 044 045 045 036 037 046 0.44
San Manuel Sulfide 064 066 064 064 061 062 062 063 064 0.65
Oxide - -- -- -- - 058 064 061 056 0.55
Superior Sulfide 448 432 -- -- -- -- -- - -- 5.26
PHELPS DODGE CORPORATION
Morenci (Metcalf) Sulfide 0.74 071 073  0.81 08 084 082 088 0.79 0.74
New Cornelia Sulfide 050 064 060 0.55 = - -- - - --
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TABLE VI
AVERAGE COPPER CONTENT OF ORE PRODUCED AT ARIZONA COPPER MINES
(Percent Total Copper)

WEIGHTED AVERAGE (8 058 059 065 070 062 061 058 060 062 0.58

() Percentage in parenthesis is approximate: Not used in calculation o f weighted average.

(I Combined as Mission complex in 1985.

(2 Ray Unit acquired from Kennecott, November 18, 1986.

(3 Grade reported for Ray Unit is an average of oxide and sul phide together through 1984.

(4 Bluebird pro perty acquired by Ins piration in 1984 and b y Cyrpus as part of Cyprus Miami, March 1988.
(5 Acquired from Inspiration July 1, 1988.

(6 Sierrita, Esperanza and Mineral Park acquired from Duval Corp., April 1, 1986.

(7 Included AM AX share of Palo Verde deposit for 1979-1982. Acquried by Cyprus, March 1988.

(8 Weighted average grade or ore milled, based generall 'y on an assay of total copper.

Source: Company annual reports, Form 10-K’s and Pros pectus: personal corres pondence and
Arizona Departent of Mines and Mineral Resources.
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TABLE VII

PERCENT CONTAINED COPPER RECOVERED AT ARIZONA COPPER MINES
(Percent of Total Copper)

MINE OPERATION
ASARCO INCORPORATED
Mission (1 Sulfide
Pima (1 Sulfide
Ray (2 Sulfide
San Xavier (1 Sulfide
CYPRUS MINES CORPORATION
Bagdad ' Sulfide
Oxide
Bluebird (3 (4 Oxide
Christmas (OP) (6 Sulfide
Esperanza (5 Sulfide
Johnson Oxide
Miami (7 Sulfide
Mineral Park (5 Sulfide
Sierrita (5 Sulfide
Twin Buttes (8 Sulfide
Oxide
MAGMA COPPER COMPANY
Pinto Valley Sulfide
San Manuel Sulfide
Superior Sulfide
PHELPS DODGE CORP.
Morenci/Metcalf Sulfide
New Cornelia Sulfide
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1981

94
76
70
76

94
156
7
87
86
74
75
80

85
77

94
87
93

69
78

1982 1983 1984 1985
85 80 (80 est) 92
89 - - -
70 (70 esi) 83 81
78 79 (80 est) -
83 83 92 91
- - 52 51
- 62 (62 est) -
68 86 80 76

98(?) (88 est) 89 2
87 (80 est) 80 (80 est)

95 - 88 80

89 86 90 90

(93 est) s - -
68 71 70 86

85 78 76 -

1986

1987

89

84

1988

1989

1990

86

84
79

86
85
94

77



TABLE VII
PERCENT CONTAINED COPPER RECOVERED AT ARIZONA COPPER MINES
(Percent of Total Copper)

(1 Combined as Mission complex in 1985.

(2 Ray Unit acquired from Kennecott, November 18, 1986.

(3 Bluebird property acquired by Ins piration in 1984 and by Cyprus Miami, July 1, 1988.

(4 Recovery by leaching hea ps continued a fter mining was terminated in July 1981.

(5 Sierrita, Esperanza, and Mineral Park acquired from Duval Corp., April 1,1987.

(6 Acquired from Inspiration , July 1, 1988.

(7 Percent recovery by leaching since 1986. Acquired from Inspiration July 1, 1988.

(8 Recoveryincludes AN AM AX'’s share of Palo Verde 1981-1982-1983-1984. Acquired by Cyprus in March, 1989.
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TABLE VIII

STRIPPING RATIOS AT ARIZONA OPEN-PIT COPPER MINES (1

(Waste:Ore)

MINE OPERATION 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
ASARCO INCORPORATED
Eisenhower (2 (3 0.71:1 0.67:1 0.57:1 1.26:1 - - - - - =
Mission (3 2.01:1 1.62:1 2.52:1 1.32:1 0.74:1 0.84:1 1.05:1 2.02:1 1.41:1 2.87:1
Pima (3 3.06:1 1.42:1 - - - - - - - --
Ray (4 1.88:1  2.30:1 2.72:1 2.11:1 2.27:1 2.12:1 1.99:1 2.10:1 1.70:1 1.90:1
Sacaton 1.30:1 0.70:1 0.35:1 0.10:1 - - -- -- -- --
San Xavier (3 6.18:1 2.90:1 0.96:1 1.97:1 -- -- -- -- 6.72:1 6.05:1
Silver Bell 1.41:1 - 1.09:1 1.17:1 - - - - - -
CYPRUS MINES CORPORATION
Bagdad 1.78:1 1.45:1 1.53:1 0.94:1  0.42:1 0.54:1  0.77:1 1.96:1 1.23:1 1.17:1
Bluebird (5 (6 0.003:1 s - - - . = = = =
Christmas (7 3.24:1 - -- - - - - = - -
Esperanza (8 1.95:1 - - -- -- - -- - - -
Johnson 1.52:1 - 0.03:1 - - -- - - - -
Miami (7 1.53:1 1.42:1 0.27:1 1.72:1 1.50:1 1.82:1 2.04:1 2.01:1 0.96:1  0.55:1
Mineral Park (8 1.44:1 -- - - - -- - - - -
Sierrita (8 098:1 0551 0.33:1 0.76:1  0.55:1 0.19:1 0.40:1 0.67:1 0.77:1 0.79:1
Twin Buttes (9 3.62:1  2.05:1 1.14:1 -- - - - 34.60:1 837:1 4381
MAGMA
San Manuel Oxide -- - -- -- -- 1.70:1 2.46:1 2.32:1 2.45:1 1.80:1
Pinto Valley 1.77%:1 1.80:1 - 0.79:1 1.01:1 1.21:1 1.32:1 1.39:1 1.53:1 1.27:1
PHELPS DODGE CORPORATION
Morenci/Metcalf 1.63:1 0.79:1 0.64:1 0.90:1 0.68:1 0.76:1 1.10:1 1.13:1 1.22:1 1.81:1
New Cornelia 0.48:1 1.21:1 0.30:1 0.58:1 - - - - - -
WEIGHTED AVERAGE* 1.57:1 1.31:1 0.57:1 1.10:1 0.88:1 0.96:1 1.21:1 1.49:1 1.46:1 1.57:1
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TABLE VIII
STRIPPING RATIOS AT ARIZONA OPEN-PIT COPPER MINES (1

(Waste:Ore)

MINE OPERATION 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
ASARCO INCORPORATED
Eisenhower (2 (3 0.71:1 0.67:1 0.57:1 1.26:1 - -- == == = =
Mission (3 2.01:1 1.62:1 2.52:1 1.32:1 0.74:1 0.84:1 1.05:1 2.02:1 1.41:1 2.87:1
Pima (3 3.06:1 1.42:1 - - - - - - - -
Ray (4 1.88:1 2.30:1 2.72:1 2.11:1 2.27:1 21231 1.99:1 2.10:1 1.70:1 1.90:1
Sacaton 1.30:1 0.70:1 0.35:1 0.10:1 - - - - - -
San Xavier (3 6.18:1 2.90:1 0.96:1 1.97:1 -- -- -- -- 6.72:1 6.05:1
Silver Bell 1.41:1 - 1.09:1 1.17:1 - -- -- - - -
CYPRUS MINES CORPORATION
Bagdad 1.78:1 1.45:1 1.53:1 0.94:1 0.42:1 0.54:1 0.77:1 1.96:1 1.23:1 1.17:1
Bluebird (5 (6 0.003:1 - -- - -- -- - -- -- -
Christmas (7 3.24:1 - -- -- - -- - - -- -
Esperanza (8 1.95:1 -- -- -- -- -- -- -- -- -
Johnson 1.52:1 - 0.03:1 - - -- - - = -
Miami (7 1.53:1 1.42:1 0.27:1 1.72:1 1.50:1 1.82:1 2.04:1 2.01:1 0.96:1 0.55:1
Mineral Park (8 1.44:1 - - -- -- - - - - -
Sierrita (8 0.98:1 0.55:1 0.33:1 0.76:1 0.55:1 0.19:1 0.40:1 0.67:1 0.77:1 0.79:1
Twin Buttes (9 3.62:1 2.05:1 1.14:1 - - -- - 34.60:1  837:1 4.38:1
MAGMA
San Manuel Oxide -- - - -- -- 1.70:1 2.46:1 2.32:1 2.45:1 1.80:1
Pinto Valley 1771 1.80:1 - 0.79:1 1.01:1 1.21:1 1.32:1 1.39:1 1.53:1 1.27:1
PHELPS DODGE CORPORATION
Morenci/Metcalf 1.63:1 0.79:1 0.64:1 0.90:1 0.68:1 0.76:1 1.10:1 1.13:1 1.22:1 1.81:1
New Cornelia 0.48:1 1.21:1 0.30:1 0.58:1 - - - - -- --
WEIGHTED AVERAGE* 1.57:1 1.31:1 0.57:1 1.10:1 0.88:1 0.96:1 1.21:1 1.49:1 1.46:1 1.57:1
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TABLE VIII
STRIPPING RATIOS AT ARIZONA OPEN-PIT COPPER MINES (1
(Waste:Ore)

(1 Leachable rock included with waste (exce pt at solely leach o perations).

(2 Mining was done by AS ARCO, includes AN AM AX’s share of ore.

(3 Combined as Mission Complex in 1985.

(4 Ray Unit acquired from Kennecott, November 18, 1986.

(5 Stripping of overburden ceased in January 1981, but mining continued until July.

(6 Bluebird Property acquired by Inspiration in 1984 and by Cyprus as part of Cyprus Miami July 1, 1988.
(7 Acquired from Inspiration July 1, 1988.

(8 Sierrita, Esperanza and Mineral Park acquired from Duval April 1, 1986.

(9 Acquired by Cyprus March, 1988

Source: "Minerals Yearbook - Area Re ports: Domestic", U.S. Bureau of Mines; Company Annual Re ports;
E&MJ International Directory of Mining and Mineral Processing O perations; Arizona De partment of Mines and
Mineral Resources; Company submitted data beginning in 1985.

*Note: These are now weighted averages so use caution in making com parisons to the averages presented in previous
editions of this report prior to 1981.
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