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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: MORENCI MINE 

ALTERNATE NAMES: 
CAYNGA 
ARIZONA CENTRAL 
COPPER MOUNTAIN 
EAST ANDWESTYANKIE 
NORTHWEST EXTENSION 
DELAWARE 
MONTEZUMA 
MANGANESE BLUE 
RYERSON 
HUMBOLDT 
KING 
COPPER KING,ALlCE WINIFRED 
JAMESON, JOY, RATON 
GARFIELD 
METCALF 
SHANNON 
HORMEYER 
IDA 
THOMPSON 
BON TON 
LAS TERRAZAS 
DETROIT 
LIVERPOOL, CARAS CO 
IOLANTHE,DEAD PINE,EL MORO 
FAIRPLAY 
MEXICAN, COPPER QUEEN DEPOSIT STANDARD 
DARK HORSE 
STARGO 
OLIVETTE 
NEW YORK AND ARIZONA 
CANSLER 
KELLY FITZGERALD MANGANESE 
MOLINAR 
ALASKA 
ANTIETAM 

CONTINUED ON NEXT PAGE 



Co.NTINUATlo.N o.F Mo.RENCI MI •. ...;! 

BRUNSWICK 
VEILED PRo.PHET 
STELLS 
Go.LD BELT 
FAIRBANKS 
SHIRLEY 
TRINIDAD 
VIRGINIA 
MAMMo.TH, PRo.SPERITY 
MARKEEN Co.PPER Co.., ECLIPSE 
NEW ENGLAND MINING Co.. 
CLlFTo.N Co.NSo.LlDATED 
STo.RM GRo.UP 
XIVGRo.UP 
AMERICAN CELTIC Co.PPER Co.. 
CLAY 
TRILBY 
o.Ro.VILLE 
GRIMES Co.PPER Co.. 
PYRAMID 
MANSFIELD 
Co.Ro.NADo. 
SOUTHSIDE 
WESTERN Co.PPER 

GREENLEE Co.UNTY MILS NUMBER: 47 

Lo.CATlo.N: To.WNSHIP 4 S RANGE 29 E SECTlo.N 16 QUARTER N2 LATITUDE: N 33DEG 05MIN 25SEC Lo.NGITUDE: W 109DEG 22MIN OOSEC To.Po. MAP NAME: CLlFTo.N -15 MIN 

CURRENTSTATUS:PRo.DUCER 

Co.MMo.DITY: 
Co.PPER SULFIDE 
Co.PPER o.XIDE 
Co.PPER NATIVE 
Go.LD 
SILVER 
SILlCo.N 
VANADIUM 
CALCIUM L1MESTo.NE 
CLAY 
ABRASIVE GARNET ANORA 

. GEMSTo.NE TURQUo.lSE 

BIBLlo.GRAPHY: 
Jo.HNSo.N, MAUREEN, C., PLACER Go.LD DEPTS. o.F 
AZ. USGS BULL. 1355, 1972, P. 15-19 

CLELAND, Ro.BERT G., A HISTo.RY o.F PHELPS Do.DGE 
Co.GUT & Co.NGER, HIST o.F AZ'S Mo.RENCI DIST. 
DUNNING, CHARLES H. Ro.CK TO. RICHES 1959 
TITLEY, SPENCE, R. GEo.Lo.GY o.F THE Po.RPHYRY 
Co.PPER DEPo.SITS P. 221-232 

ADMMR BLUE CRYSTAL CLAIMS 

Co.NTINUED o.N NEXT PAGE 



CONTINUATION OF MORENCI MIt._ 

ADMMR MORENCI MINE FILE 
ADMMR U FILE CU1 CU3 
ADMMR NEW YORK AND ARIZONA FILE 
ADMMR KELLY FITZGERALD MANGANESE FILE 
ADMMR STEVENS LEASE 
ADMMR GOLD BELT MINE FILE 
LINDGREN, WLADEMAR, THE COPPER DEPTS. OF THE 
CLIFTON-MORENCI DIST. AZ. USGS PP 43, 1905 

ADMMR GREENLEE CORRESPONDENCE FILE 
EMMONS & HAYES CONTRIBUTIONS TO ECONOMIC 
GEOLOGY USGS BULL. 213, 1902, P. 133-141 

ARIZONA MINING JOURNAL APRIL 1920, P. 43 & 
JUNE 15, 1922, P. 4 

RAND, L.H. & STURGIS, THE MINES HANDBOOK, 
VOL. XVIII, 1931, P. 253 

ADMMR U FILE AG2 
E.D. WILSON, AZ. LODE GOLD MINES AND GOLD 
MININ'G AZBM BULL. 137, 1934, P. 135-137 

AZBM BULL. 180, 1969, P. 119 
C.M. HARRER, RECONN. OF IRON RESOURCES IN AZ 
USBM IC 8236,1964, P. 60-62 

STEVENS, HORACE J., THE COPPER HANDBOOK, 
VOL. III, 1903, P. 183 
MNG. & ENGR. WORLD NO.4 V. 45, 7-22-22,P.152 
ELSING, M.J. & HEINEMAN, AZ. METAL PRODUCTION 
AZBM BULL. 140, 1936, P. 93 
USBM MINERALS YEARBOOK 1944, P. 227-246 
DIRECTORY OF ACTIVE MINES IN AZ. ADMMR 1980, 
P.17-18 

HINTON, R.J., 1000 OLD AZ. MINES 1970, P. 7, 
8,40 & 44 

ELEVATORSKI, E.A., AZ. IND. MIN. 1978, P. 34 
WEED, WALTER HARVEY, THE COPPER HANDBOOK, 
VOL. XI, 1912-1913, 1918, P. 74-75 

TRANSACTIONS OF THE AIME VOL. II, 1915, 
P.267-280 . 

AEC PRELIM. RECONN. REPT. 1953, P. 1 (U.S.) 
GREELEY, MICHAEL H., THE PRIMARY COPPER 
INDUSTRY OF AZ.IN 1977-78, ADMMR 1979, 
P. 20, 21,26 & 30 

ANTHONY, J.W. & OTHERS, MINEROLOGY OF AZ. 
1977,P.48 

PHELPS DODGE CLAIMS INCLUDE THE MAJOR PORTION 
OF T4S-R29E, IT ALSO INCLUDES SECS. 1,2, 
3-T5S-R29E, SEC. 5-8, 18,19-T4S-R30E, 
SEC. 21,26-28, 32-35-T3S-R29E, AND 
SEC. 1, 12, 13 -T4S-R28E 

USDL MSHA MINE NO. 02003051/30/78 
BLM MINING DISTRICT SHEETS 841, 840, 830, 
831,842,839,843,837,838 

WILLIS, CHARLES, E. MINES OF TOMORROW NO.1 0, 
THE STARGO MINES CO. INC. AZ. MINING JOURNAL 
AUG. 1920, P. 34 
KOSCHMAN, A.H. & BERGENDAHL PRINCIPAL GOLD­
PRODUCING DISTS. OF U.S. PP. 610,1962,P.38.;9 

PHOTO FILE - P1 
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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA 

PRIMARY NAME: MORENCI MINE 

ALTERNATE NAMES: 
CAYNGA 
ARIZONA CENTRAL 
COPPER MOUNTAIN 
EAST AND WEST YANKIE 
NORTHWEST EXTENSION 
DELAWARE 
MONTEZUMA 
MANGANESE BLUE 
RYERSON 
HUMBOLDT 
KING 
COPPER KING 
JAMESON, JOY, RATON 
GARFIELD 
METCALF 
SHANNON 
HORMEYER 
IDA 
THOMPSON 
BON TON 
LAS TERRAZAS 
DETROIT 
LIVERPOOL 
IOLANTHE 
FAIRPLAY 
MEXICAN 
STANDARD 
DARK HORSE 
STARGO 
OLIVETTE 
NEW YORK AND ARIZONA 
CANSLER 
KELLY FITZGERALD MANGANESE 
MOLINAR 
ALASKA 
ANTIETAM 

CONTINUED ON NEXT PAGE 



CONTINUATION OF MORENCI MINE 

ADMMR MORENCI MINE FILE 
ADMMR U FILE CUI CU3 
ADMMR NEW YORK AND ARIZONA FILE 
ADMMR KELLY FITZGERALD MANGANESE FILE 
ADMMR STEVENS LEASE 
ADMMR GOLD BELT MINE FILE 
LINDGREN, WLADEMAR, THE COPPER DEPTS. OF THE 

CLIFTON-MORENCI DIST. AZ. USGS PP 43, 1905 
ADMMR GREENLEE CORRESPONDENCE FILE 
EMMONS & HAYES CONTRIBUTIONS TO ECONOMIC 

GEOLOGY USGS BULL. 213, 1902, P. 133-141 
ARIZONA MINING JOURNAL APRIL 1920, P. 43 & 

JUNE 15, 1922, P. 4 
RAND, L.H. & STURGIS, THE MINES HANDBOOK, 

VOL. XVIII, 1931, P. 253 
ADMMR U FILE AG2 
E.D. WILSON, AZ. LODE GOLD MINES AND GOLD 

MINING AZBM BULL. 137, 1934, P. 135-137 
AZBM BULL. 180, 1969, P. 119 
C.M. HARRER, RECONN. OF IRON RESOURCES IN AZ 

USBM IC 8236, 1964, P. 60-62 
STEVENS, HORACE J., THE COPPER HANDBOOK, 

VOL. III, 1903, P. 183 
MNG. & ENGR. WORLD NO.4 V. 45, 7-22-22,P.152 
ELSING, M.J. & HEINEMAN, AZ. METAL PRODUCTION 

AZBM BULL. 140, 1936, P. 93 
USBM MINERALS YEARBOOK 1944, P. 227-246 
DIRECTORY OF ACTIVE MINES IN AZ. ADMMR 1980, 

P. 17-18 
HINTON, R.J., 1000 OLD AZ. MINES 1970, P. 7, 
8, 40 & 44 

ELEVATORSKI, E.A., AZ. IND. MIN. 1978, P. 34 
WEED, WALTER HARVEY, THE COPPER HANDBOOK, 

VOL. XI, 1912-1913, 1918, P. 74-75 
TRANSACTIONS OF THE AIME VOL. II, 1915, 

P. 267-280 
AEC PRELIM. RECONN. REPT. 1953, P. 1 (U.S.) 
GREELEY, MICHAEL H., THE PRIMARY COPPER 

INDUSTRY OF AZ.IN 1977-78, ADMMR 1979, 
P. 20, 21, 26 & 30 

ANTHONY, J.W. & OTHERS, MINEROLOGY OF AZ. 
1977, P. 48 

PHELPS DODGE CLAIMS INCLUDE THE MAJOR PORTION 
OF T4S-R2~E, IT ALSO INCLUDES SECS. 1, 2, 
3-T5S-R29E, SEC. 5-8, 18, 19-T4S-R30E, 
SEC. 21, 26-28, 32-35-T3S-R29E, AND 
SEC. 1, 12, 13 -T4S-R28E 

USDL MSHA MINE NO. 0200305 1/30/78 
BLM MINING DISTRICT SHEETS 841, 840, 830, 
831, 842, 839, 843, 837, 838 

WILLIS, CHARLES, E. MINES OF TOMORROW NO. 10, 
THE STARGO MINES CO. INC. AZ. MINING JOURNAL 
AUG. 1920, P. 34 

KOSCHMAN, A.H. & BERGENDAHL PRINCIPAL GOLD­
PRODUCING DISTS. OF U.S. PP. 610,1962,P.38-9 

PHOTO FILE - PI 



CONTINUATION OF MORENCI MINE 

BRUNSWICK 
VEILED PROPHET 
STELLS 
GOLD BELT 
FAIRBANKS 
SHIRLEY 
TRINIDAD 
VIRGINIA 
MAMMOTH 
MARKEEN COPPER CO. 
NEW ENGLAND MINING CO. 
CLIFTON CONSOLIDATED 
STORM GROUP 
XIV GROUP 
AMERICAN CELTIC COPPER CO. 
CLAY 
TRILBY 
OROVILLE 
GRIMES COPPER CO. 
PYRAMID 
MANSFIELD 
CORONADO 
SOUTHSIDE 
WESTERN COPPER 

GREENLEE COUNTY MILS NUMBER: 47 

LOCATION: TOWNSHIP 4 S RANGE 29 E SECTION 16 QUARTER N2 
LATITUDE: N 33DEG 05MIN 25SEC LONGITUDE: W 109DEG 22MIN OOSEC 
TOPO MAP NAME: CLIFTON - 15 MIN 

CURRENT STATUS: PRODUCER 

COMMODITY: 
COPPER 
COPPER 
COPPER 
GOLD 
SILVER 
SILICON 
VANADIUM 
CALCIUM 
CLAY 
ABRASIVE 
GEMSTONE 

SULFIDE 
OXIDE 
NATIVE 

LIMESTONE 

GARNET ANDRA 
TURQUOISE 

BIBLIOGRAPHY: 
JOHNSON, MAUREEN, C., PLACER GOLD DEPTS. OF 

AZ. USGS BULL. 1355, 1972, P. 15-19 
CLELAND, ROBERT G., A HISTORY OF PHELPS DODGE 

1952 
DUNNING, CHARLES H. ROCK TO RICHES 1959 
TITLEY, SPENCE, R. GEOLOGY OF THE PORPHYRY 

COPPER DEPOSITS P. 221-232 
ADMMR BLUE CRYSTAL CLAIMS 
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ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1992 .~ ~ .. 

PHELPS DODGE CORPORATION 

Corporate Headquarters 
2600 N. Central Ave., Phoenix, AZ 85004-3014 - Phone 234-8100. 

Chairman of the Board and President D. C. Yearley 
Senior Vice President and President Phelps Dodge Mining Company J. S. Whisler 
Sr. Vice President and Executive Vice President Phelps Dodge Mining P. J. Ryan 
Phelps Dodge Mining Company 
2600 N. Central Ave., Phoenix, AZ 85004-3014 - Phone 234-8100. 

Vice President & General Manager J. L. Madson 
Vice President Engineering Services R. W. Rice 
Controller, Phelps Dodge Mining R. G. Peru 
Director, Employee Relations S. L. Marcus 
Manager, Employee Relations D. E. Brooks 
Assist. Director, Materials Management C. R. Jennings 
Traffic Manager J. Sheridan 
Mo r e n c i Bra n c h T 4 S R 2 9 ESe c s. 3, 4, 5, 8, 9, 1 0 , 1 5, 1 6, 1 7, 2 1 , 
22 & 23 
4521 State Hwy. 666, Morenci, AZ 85540 - Phone 865-4521 - Employees: 1950-

Open pit copper mine - Two concentrators (one with molybdenum circuit) - Total 
capacity 100,000 TPD - 650,000 TPY smelter with 2,400 TPD acid plant 
(inactive) - 340 million pound per year solvent extraction-electrowinning 
plant. 
Manager J. G. Clevenger 
Assistant Manager W. S. Chen 
Superintendent of Mines M. J. Allen 
Superintendent of Concentrators R. I. Pennington 
Superintendent SX-EW A. J. Broderick, Jr. 
Mechanical and Electrical Supt. J. B. McBiles 
Chief Engineer A. R. Edwards 
Chief Geologist F. J. Menzer 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1991 

PHELPS DODGE CORPORATION 

Corporate Headquarters 
2600 N. Central Ave., Phoenix, AZ 85004-3015 - Phone 234-8100. Chairman of the Board .................................... D.C. Yearley President, Phelps Dodge Corporation ................... L.R. Judd Western Operations 
2600 N. Central Ave., Phoenix, AZ 85004-3015 - Phone 234-8100. Vice President & General Manager .................. J.L. Madson Vice President, Manager Engineering Services .............. R.W. Rice Controller, Phelps Dodge Mining ........................ R.G. Peru Director of Employee Relations ....................... S.L. Marcus Assistant Director of Employee Relations ............ T.D. McWilliams Director, Materials Management ....................... R.G. Mock Purchasing Agent .......................................... C.R. Jennings Traffic Manager ................................................ . J. Sheridan 
Western/US Exploration 
P.O .. Box 50427, Tucson, AZ 85703-1427 Phone 792-4981. Manager, US Exp 1 orat ion ................................ D. E. Ranta Manager, Western Exploration Office ............ R. B. Ludden Exploration and Development Group 
2600 N. Central Ave., Phoenix, AZ 85004-3015 - Phone 234-8100. Senior Vice President ........................................... . P.J. Ryan 
Mo r en c i Bra n c h T 4 S R 2 9 ESe c s. 3, 4, 5, 8, 9, 1 0, 1 5, 1 6, 1 7, 2 1 , 22 & 23 
Morenci, AZ 85540 - Phone 865-4521 - Employees: 1560 - Open pit copper mine - Two concentrators (one with molybdenum circuit) - Total capacity 100,000 TPD - 650,000 TPY smelter with 2,400 TPD acid plant (inactive) - Dump leaching - Precipitation plant - Solvent extraction-electrowinning plant. 
Manager 
Clevenger J.G. 
Assistant Manager ............................................ W.S. Chen 
Superintendent of Mines ............................... Michael Allen Superintendent of Concentrators ................ R.I. Pennington Superintendent SX-EW .......................... A.J. Broderick, Jr. Mechanical and Electrical Supt ....................... J.B. McBiles Chief Engineer .................................................. . W.S. Brack 
Chief Geologist ................................................ . F.J. Menzer 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1990 

PHELPS DODGE CORPORATION 

Corporate Headquarters 
2600 N. Central Ave., Phoenix, AZ 85004-3015 - Phone 234-8100. Chairman of the Board .................................... D.C. Yearley President, Phelps Dodge Corporation ...... 0 •••••••••••• L.R. Judd Western Operations 
2600 N. Central Ave., Phoenix, AZ 85004-3015 - Phone 234-8100. Vi ce Pres i dent & General Manager .................. J. L. Madson Vice President, Manager Engineering Services .............. R.W. Rice Controller, Phelps Dodge Mining ........................ R.G. Peru Di rector of Employee Re 1 at ions ....................... S. L. Marcus Assistant Director of Employee Relations ............ T.O. McWilliams Director, Materials Management ....................... R.G. Mock Purchasing Agent .......................................... C.R. Jenhings Traffic Manager .............................. i •••••• J. Sheridan Western/US Exploration 
P.O. Box 50427, Tucson, AZ 85703-1427 Phone 792-4981. Manager, US Exp 1 orat ion ................................ D. E. Ranta Manager, Western Exploration Office ............ R. B. Ludden Exploration and Development Group 
2600 N. Central Ave., Phoenix, AZ 85004-3015 - Phone 234-8100. Senior Vice President ..................................... P.J. Ryan Mo r en c i Bra n c h T 4 S R 2 9 ESe c s. 3, 4, 5, 8, 9, 1 0, 1 5, 1 6 , 1 7, 2 1 , 22 & 23 
Morenci, AZ 85540 - Phone 865-4521 - Employees: 1560 - Open pit copper mine - Two concentrators (one with molybdenum circuit) - Total capacity 100,000 TPD - 650,000 TPY smelter with 2,400 TPD acid plant (inactive) - Dump leaching - Precipitation plant - Solvent extraction-electrowinning plant. 
Manager ............................................... J. G. C1 evenger Assistant Manager ....................................... W.S. Chen Superintendent of Mines ............................... Michael Allen Superintendent of Concentrators ................ R.I. Pennington Superintendent SX-EW .......................... A.J. Broderick, Jr. Mechanical and Electrical Supt ....................... J.B. McBiles Chief Engineer ............................................ W.S. Brack Chief Geologist ...................................... F.J. Menzer 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1989 

PHELPS DODGE CORPORATION 

Corporate Headquarters 
2600 N. Central Ave., Phoenix 85004-3015 - Phone 234-8100. 

Chairman of the Board .................................. D.C. Yearley 
Pres i dent, Phelps Dodge Corporat ion ....................... L. R. Judd 

Western Operations 
2600 N. Central Ave., Phoenix 85004-3015 - Phone 234-8100. 

Vice President & General Manager ..................... A.E. Himebaugh 
Vice President, Manager Engineering Services .............. R.W. Rice 
Controller, Phelps Dodge Mining ........................... R.G. Peru 
Director of Employee Relations .......................... S.L. Marcus 
Assistant Director of Employee Relations ............ T.D. McWilliams 
Director, Materials Management ............................ R.G. Mock 
Purchas i ng Agent ...................................... C. R. Jenn i ngs 
Traffic Manager ......................................... J. Sheridan 

Western/US Exploration 
P.O. Box 50427, Tucson, AZ 85703-1427 Phone 792-4981. 
Manager, US Exploration .................................. D.E. Ranta 
Manager, Western Exp 1 orat ion Offi ce .................... R. B. Ludden 

Exploration and Development Group 
2600 N. Central Ave., Phoenix 85004-3015 - Phone 234-8100. 

Senior Vice President P.J. Ryan 

Morenci Branch T4S R29E Secs. 3,4,5,8,9, 
10,15,16,17,21,22 & 23 

Morenci 85540 - Phone 865-4521 - Employees 1560 - Open pit copper mine -
Two concentrators (one with molybdenum circuit) - Total capacity 100,000 
TPD - 650,000 TPY smelter wi th 2,400 TPD aci d plant (i nact i ve) - Dump 
leaching - Precipitation plant - Solvent extraction-electrowinning plant. 

Manager ................................................. J. L. Madson 
Assistant Manager .................................... J.G. Clevenger 
Superintendent of Mines ............................... Michael Allen 
Superintendent of Concentrators ..................... R. I. Pennington 
Superintendent SX-EW .................................... T.R. Snider 
Mechanical and Electrical Supt ......................... J.B. McBiles 
Director of Engineering and Geological 

Serv ices .............................................. E. M. Schern 



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1988 

PHELPS DODGE CORPORATION 

Corporate Headquarters 
2600 N. Central Ave., Phoenix 85004-3015 - Phone 234-8100. 

Chairman of the Board ................................... G.R. Durham 
President, Phelps Dodge Mining ............................ L.R. Judd 

Western Operations 
2600 N. Central Ave., Phoenix 85004-3015 - Phone 234-8100. 

Vi ce Pres i dent & General Man ager ..................... A. E. Himebaugh 
Vice President, Manager Engineering Services .............. R.W. Rice 
Controller, Phelps Dodge Mining ........................... R.'G. Peru 
Director of Employee Relations .......................... S.L. Marcus 
Assistant Director of Employee Relations ............ T.D. McWilliams 
Director, Materials Management ............................ R.G. Mock 
Purchas i ng Agent ...................................... C. R. Jenn i ngs 
Traffic Manager ......................................... J. Sheridan 
Manager, Western Exploration Office ...................... D.R. Ranta 

(P.O. Box 50427, Tucson, AZ 85703-1427) 

Exploration and Development Group 
2600 N. Central Ave., Phoenix 85004-3015 - Phone 234-8100. 

Senior Vice President P.J. Ryan 

Morenci Branch T4S R29E Secs. 3,4,5,8,9, 
10,15,16,17,21,22 & 23 

Morenci 85540 - Phone 865-4521 - Employees 1560 - Open pit copper mine -
Two concentrators (one with molybdenum circuit) - Total capacity 100,000 
TPD - 650,000 TPY smelter wi th 2,400 TPD ac i d plant (i nact i ve) - Dump 
leaching - Precipitation plant - Solvent extraction-electrowinning plant. 

Manager ................................................. J. L. Madson 
Assistant Manager .................................... J.G. Clevenger 
Superintendent of Mines ............................... Michael Allen 

Superintendent of Concentrators ..................... Randy Schneider 
Superintendent SX-EW .................................... T.R. Snider 
Mechanical and Electrical Supt ......................... J.B. McBiles 
Director of Engineering and Geological 

Services .............................................. E.M. Schern 



ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

INFORMATION FROM MINE CARDS IN MUSEUM 

.--- ---.. _-_ .. -..•.. - _ ..... --- .. '-"" 

ARIZONA 
MM-K036 Monzonite Porphyry 

K037 --" " 
K038 Quartz Monzonite Porphyry 

Greenlee Co. 

, K039 _ " ff " Morenci Pit (h nSi:i"1I7 K040 Copper Ore 
MM M 192 Mal ac;;_f/.4,k/t 'w K04I Copper Ore 

M 193 ,,' K042 Copper Ore 
M 194" K043 Copper Ore 
M 195" K044 Copper Ore 
M 196" K04S Copper Ore 
M 197" K046 Copper Ore 
N 198 K047 Monzonite Porphyry 
M 1.99 Azuri te ~~~ "" :: 

KOSO Copper Ore 
KOSI Copper Ore 
K052 Copper Ore 
KOS3 Quartz Monzonite Porphyry K054 II If II 

~~ ~ ~?~ Quartz 

., .. - .. '" .'.----.-~, .... -- .. -.- ..... -- .. _---, ....... - ... _-_ ..• 

. _ .. _-." 



ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

INFORMATION FROM MINE CARDS IN MUSEUM 
-------------------1 

I ARIZONA 
GREENLEE COUNTY 
MORENCI 

MM KB86 Turquoise j 
MM M 872 Malachite I 

MORENCI M!!!:p __ t.~) 
IJ1 J~.s ;:/ 'f 7 
.51-t4~A ~ 

MMM-919 1urquoise 

'i 

'., 

M 873 Azurite 

M 874 Azurite 
MM M 188 Azurite 

'., M 189 Copper 
M 190 Copper 
M 191 II 

M 195 Malachite 
M 042 Copper 
M 043 Copper 
M 044 Copper 
M 045 Copper 
M 046 II 

M 047 Copper 
M 048 Copper 
M 049 II 

M 050 II, 

M 051 copper 

M 2I§ 
ARIZONA- ... ~-;".' MM-3897 Bro~hantite ~ 

MM-3898 Azurite in Tenorite GREENLEE COUNTY MM-3882 Azurite 
." 1('" J:f L/.-"" MM-3896 Brochantite MORENC I (OPEN\PIT. MINE n1J~ . / 4182 Turquoise 

j I'~, s7..;/fLA ~ .. 'I i ,.}I4.238 _ Chalcoci te , . . Y1) oI2~rt!. I i11 f nel yvv J [MM5571 Copper Cathode P .D. MM5535 Turquoise 
}1Ms588 Copper Ore' ~:.·t. MM5534 Turquoise 'mm5590 Azurite '", ,- \.)~ 4'1. MM6064 Azurite 
MM5591 Azuri te .. ~v~' ',. ..." MM-6697 Sphalerite 
MM5596 Azurite 6300 Azurite 
MM5602 Chalcocite 847 Tsumehite MM5604 Brochantlite 858 Molybdite 
MM5604 Brochantite 

"j 1501 Turquoise 
,MM5613 Copper Ore, Sulphides 2056 Turquoise MM5614 Copper Ore Oxidized 4180 Turquoise(lO nugg~ts) MM5622 Hematite 4170 Chrysoco11a 

864 Pyrite :MJyf', 5589 Azurite "'Rose" 8521 Cyanotrichite, 
chalcoalumite 

7995 Chrysocolla, cab 

I 
I 



ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

INFORMATION FROM MINE CARDS IN MUSEUM 

ARIZONA 
GREENLEE CO: 

MORENCI (LONGFELLOW MINE) 

PYUL5..p'l-7 

S-7 '/I--<A ~ 

IYI 0 Ie C IJe,/ J1!! J j) t f f.:<:~) 

MM 967 

MM 968 

Azurite Spheres in 
Tenorite with other 
Copper Minerals Azurite Spheres in 
Tenorite with other 
Copper Minerals 

MM 3959 Azurite & Malachite 
MM 3960 Azurite in Tenorite 

and Ca1chocite 
MM 3961 Azurite in Tenorite 

and Ca1chocite 
5993 Azurite spheres 

MM 5994 Azurite spheres 
6529 Azurite spheres 
8520 Brochantite,malachite 
5881 Chrysocolla 
5882 Malachite 



MORENCI MINE - PHELPS DODGE 

ABMBu11. 125, p. 60 
" " 12 9 , p. 43 
" " 180, p .. 122,131, 137, 138,' 139, 141, 322, 331, 363,390 

USGS P.P. :4iL 
" Bull. 213, p. 133 

MAPS - Upstairs in the flat storage area - Third drawer 
AEC 172-483 

IC 7911 
" 8341 

Mining Statistics West of the Rocky Mountains by R.W. Raymond, 1874, p. 391 - Willis library' 

Economic Geology, Vol. 68, No.2, March-April, 1973 

Mining World, December, 1958, p. 58 " " September, 1962, p. 67 " " June, 1963, p. 43 

Mineralogy of Arizona p. 15, 16, 17 

E/MJ January, 1963, p. 85 
" May, 1964, p. 138 
" June, 1964, p. 200 
" January, 1965, p. 61 
" April, 1965, p. 130 
" October, 1968, p. 131 
" November, 1973, p. 234 



MORENCI MINE - PHELPS DODGE 

Mining Engineering, February, 1964, p. 124 
" " February, 1966, p. 124 
" " February, 1973, p. 51 
" II April, 1973, p. 43, 46 
" II. May, 1973, p. 20 
" " December, 1974, p. 65 (re: crushing plant) 

Metal Mining & Processing, March, 1964, p.22 
" " II April, 1964, p. 61 
" " " May, 1964, p. 44 
" II II April, 1965, p. 21 

Skillings Mining Review, April 16, 1966, p. 10 
II II July 30, 1966, p. 12 
" " January 6, 1973, p. 10 
" " March 3, 1973, p. 10 
II " May 5, 1973, p. 4 
" " August 18, 1973, p. 20 
" " May 4, 1974, p. 22 

" " " December 14, 1974, p. 23 ,~personne 1) 
" " " March 1, 1975, p.4 (cutbacks) \t \ \ II 

A-t>Y~ lIb) 107 b I p' 9 

Journal 0 f Me,ta 1 s, September, 1968, p. 38 

Metals Week, April 2, 1973, p. 3 
" "December 3, 1973, p. 3 
" "February 24, 1975, p.·7 (prod. cutbacks) 
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MORENCI MINE - PHELPS DODGE 

Mining Congress Journal, February, 1973, p. 51 
" " " April, 1973, p. 22 
" " " June, 1973, p. 12 

Mining Annual Review, July, 1973, p. 297 
" " " 1974, p. 307 

Arizona Mining Journa1;CJune, 1919, p. 18 
" " " 0December, 1918, p. 22 
" " " December 1, 1922, p. 45 
" " " December 15, 1922, p. 20 

World Mining, June, 1966, p. 32 

Mining Journal, Nov. 29, 1974, p. 471 

" " 

5 

6 

? 

9 

January 24, 1975, p. 57 (work week reduced) 

maps of the following stored in the flat file upstairs - Drawer 7 (AZ Library and Archives) 
The Detroi t Copper J.',ininl::: COIfi::lany 
of Ariznnn; 
f;et of ),(.8J>~, Hycrson, C()]lTler 
~ , 0 U 11 t ai n, But 1 e r , Al' i 7, "': j r C e n t l' ;) 1 , 
Yank i e l~a n e sen d 1,,: [I 'rl 0 f p J J. C 1 r: j 1!1 S • 

Shannon Copper COl,D8n~r, ::r)!Jr:ins 
'l'r 9,C t . 

~j:naniln'I'l ~~o·):le"!.· Cr'';(I',)8,ny I 

~)et ()~. :/;)vel : .. O~S, ~)';'l[lilnOl1 Clnd 
]~~l Pl18;) l,:i nc G • 

Ghannon C0pper COnr~)8.11Y, 
G r () U jI fUrl G e () 1 0 L; i c c-,I.~l. }:,a!"l S . ( fH~ t ) 

f3h[l.i'lrlon C oppe r Co:' •. onny , 
:',et of Line ~3to:re T'}[3118, i:1C] uding 
/\.]aRl.:n :':i110. 
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MORENCI MINE AND SMELTER GREENLEE 

Directory of Mining - August 1971 f 2300 men. 

Phelps Dodge continues development work at both the Morenci Mine and their new Metcalf Mine. GWI QR Oct.-Dec. '71 

Mine visit. Phelps Dodge Morenci branch. 10/29/71 

Mine visit. PD Morenci branch; ~~. Jack Langton. GWI WR 2/16/72 

Mine visit. PD MorencI branch (Kinneberg & John Stock). GWI WR 2/17/72 

Mine visit. PD Morenci branch. GWI WR 4/12/72 

Mine visit. Morenci mine, closed for weekend. GWI WR 6/10/72 

Next was a mine visit at the Phelps Dodge Corporation Morenci mine. A staff meeting was in pro~ress while I was there so I did not get to talk to the people I wanted to but there has been very little change. GWI WR 10/11/72 

Active Mine List - Oct. 1972 - Morenci, Smelter Cap. 900,000 T, 16,590,000 TOre, 113,598 T Cu, emp1. 2400 

Mine visit to Phelps Dmrige Morenci branch and talked with J. O'Neill, A. Kinneberg & Jack Langton as to changes, etc. GWI WR 12/20/72 

Mine visit. Phelps Dodge, Morenci. GWI WR 2/21/73 

On mine visit at Morenci talked to Manager, John McNeil, Asst. Mgr., J.L. Bolles, Chief Engineer, John Staich & Chief Geologist, Jack Langden. Field interview with Bryce Willis who reports that he is still mining silica for Morenci in upper Chase Creek. GWI WR 6/18/75 

Mine visit at PD Morenci Mine. Chief Engineer, John Stock, is retiring. Discussed area mining activity with Jack Langton, Chief Geologist . . GWI WR 5/5/76 

Visited the Harmony Mine and talked with Brice Willis. They were mInIng and are shipping 500 to 550 TPM to the Morenci smelter. GWI WR 10/14/76 

Visited the Morenci Branch; talked with J.L. Bolles, asst. mgr. and R. Boatman, geologist. GWI WR 10/14/76 



Phelps Dodge Morenci embarked on a $ll,OOO,oob expansion program for their smelter. This 
includes a new 600 '. stack, increased smelter capacity to handle Pima and Tyrone ores. A 
4.!:2 mile aerial tram from the Evans Point lime:quarry. Also <;lid assessment work on Syca­
more Canyon claims. GWI QR 12/68 

Work by contractor (Sundt) at Morenci mine was going ahead with a fill filling up the 
canyon next to the Morenci road tunnel. Material was obtained from the hill above the 
town. GWI QR 9-1969 

Active Mine List Oct. 1969 - 2042 men - J.E. O'Neill 

Morenci Branch, Phelps-Dodge Corp. The outside of the new smelter stack has been completed 
and the fire-brick lining started. Morenci gulch is being filled with waste from the new 
pit expansion. Work has started at the Metcalf mine. A new change room right along the 
highway has been constructed just south of the picnic area. Construction work is proceeding 
at the townsite, and this will probably be one of the nicest looking towns ever constructed. 
GWI QR 2-27-70 

The 2nd stack at Morenci smelter has been completed, work is progressing on the pit 
expansion into the old town of Morenci. GWI QR 4-1-70 

Active Mine List May 1970 - 2085 men - JoE. O'Neill, Mgr. 

Expansion at Morenci continues as plannedo GWI QR 6-30-70 

Bryce Willis continues shipping 600 tons per month of silica from his claims to the 
Morenci Smeltero GWI QR'10-1-70 

Morenci expansion continues as plannedo GWI QR 10-1-70 

Active Mine List Oct. 1970 - 2280 men - J.E. O'Neill, Mgr. 

Bryce Willis continued shipping 600 tpm of silica to the Morenci smelter. The mining 
activity in the Safford and Morenci areas have created a serious housing shortage in Safford, 
that may be somewhat abated by the announcement of Phelps-Dodge in regard to Morenci. 
Plans had been started to have a bus line from Safford to Morenci to haul mine, mine 
contractor and other employees. GWI QR 12-31-70 

Mine visit - Phelps-Dodge Morenci mineo GWI WR 2-16-71 

Morenci: Production continues at a rapid rate from Arizona's largest and most economical 
copper producer. The announced slowdown at Metcalf will probably only result in a later 
target date, as development continues but not under previous pressure. GWI QR 4-1-71 

Mine visit - Phelps Dodge Morenci planto GWI WR 6-14-71 

At Morenci production continues. GWI QR 6-30-71 



MORENCI MINE 

New construct ion at the smel ter is progr-ess ing on' schedu Ie. _The new stack 'appeared to be about 130 feet high. It is of slip form construction. New constr:uct ion within the town is being done t'o al!)ow expans ion of the p it into the old town area, Construction of the foundations for the towers of the 4t mile aeeaal tram to the ~ew lime qu~rry has been started., 
GWI Quarterly report 3/1969 

Floyd Hoffman will be promoted from assistant smelter ,superintendent to superintendent at Morenci to rep1ace'Wink1er there who ha~ been transferred to Lavender Pit. ' News Clip 4-30-69 

Active Mine List April 1969 - 1980 men -,J.E. O'Neill, Mgr. 

I 

, I 

I 



MORENCI MINE 

Active Mine List November 1967 - 1940 men 

The important news in this county was the resumption of mlnlng at Morencio During 
the shutdown the copper leaching plant produced copper so as to prevent the loss of 
copper into the San Francisco River. GWI QR 4-1968 

Active Mine List April 1968 - 1940 men 

Morenci - All except 14 employees returned. to work after the strike - less than 1% failed 
to show 0 P.D. Pres., Munroe, 5-27-68 FPK 5-1968 

The capacity of the Morenci Smelter is -to be increased so that a large percentage of 
the concentrates from Pima and Phelps Dodge, New Mexico property can be handledo This 
will include a custom plant to handle the sampling, etc. GWI QR 6-1968 

At its Morenci mill and smelter, Phelps Dodge is starting an $11 million program to construct 
a new smelter stack for converter draft improvemento The new stack will be 600 ft. high 
and it will be equipped with an electrostatic dust recipitator to eliminate dust emissionso 
A turbine will be added to the power plant to provide the necessary electricity for the 
added plant loado E&MJ October 1968 p. 131 

Active Mine List Octo 1968 - 2010 men 

.. ' 



MORENCI MINE & MILL 

Visited Mine - Interviewed J. Stock, Chief Engineer, R. Moolick, Gen. Supt. 
and Mr. John 0 'Neill, Manager. The BPF plant is running below capacity probably 
50%.' 

GWI WR 4/9/66 ---------------------

Active Mine List April 1967 - 1917 men 



MORENCI MINE & MILL 

J. A. Lentz, Mgr., Morenci Branch, Phelps Dodge Corp., Morenci, Arizona 

Approximately 2,350 men working Sept. 19600 

W.Ao Griffith, Engr. - Research Dept. 
Paul E. Link," " " 
Axel L. Johnson - Clifton Council - 5-3-60 

February 1962 - 1,984 men working 
October 1963 - 1,918 men working 

GREENLEE COUNTY 

According to C. Kuze11, the Morenci acid plant is operating but is troubled by JJbugs" 
and not yet able to supply Apache Powder all of its H2S04• Therefore, the Apache Powder acid 
plant is operating meanwhile. FPK 11-22-65 



\. 

Phelps Dodge Corporation (Morenci Branch) Greenlee County 

CJH/WR 10/25/79 - Mike Schern, Chief Geologist, Phelps Dodge Morenci Branch, 
reported the discovery of a 50' slab of Andradite Garnet at Morenci. Inquired 
about markets. Dave Rabb suggested he call 3-M, the Chambers of Commerce 
in Denver and Los Angeles and the USBM Commodities Expert in Washington D. C. 
Mr. Jett suggested that he call Ron Hanna as a user of abrasives. This information 
was relayed to Mr. Schern. He will save some Museum specimens for K en Phillips 
on his next Morenci Trip. 

MG WR 7/10/81: Phelps Dodge continues to mine the silver-bearing vein 
structure betlt{een the Shamrock and Commerce shafts in the Ash Peak area. 
Approximately 2,000 tons/month of fluxing ore is mining from the surface 
and from underground to feed the Morenci smelter. 

NJN WR 1/7/83: A. L. Wilder of Bechtel Civil and Mineral Inc., Mining 
and Metals Division, 7975 N. Hayden Rd., Scottsdale, AZ 85258 visited. 
He reports Bechtel is doing solvent extraction-electrowinning (SX-EWl 
studies world wide. Their Scottsdale office is doing them for the Southwestern 
u.S. They are currently discussing a SX-EW plant for the Morenci complex 
of Phelps Dodge. 

CJH WR1/ll/85: Canuto Sena, Deputy Mine Inspector (c) reported that PD 
will be shipping stockpiled concentrates (not much) and cement Cu precipi­
tates (a lot) from Morenci to Douglas. He said that the preceipitation plant 
will continue to operate. 

NJN WR 11/23/84: It was reported that Phelps Dodge has the computer capabil­
i ty at Morenci to redo the mi ne plan in 2 days to any new set of cri teri a, 
grade, cutoffs, etc. 

II 
r" 

! 
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MORENCI MINE 

NJN WR 4/11/86: Joe Langlois mining engineer with the ARizona Dept of Revenue reported that a company previously called B & G Turquoise has the contract to produce turquoise at Phelps Dodge"s Morenci Mine. The new name of the company is not known. 

KAP WR 8/22/86: David M. Bush of Buffo Jewelry in Thatcher reported that the Brown family no longer has the turquoise production contract with Phelps Dodge athe their Morenci Mine, file, Greenlee County. She did not know who, if anyone was currently mining turquoise at Morenci. 

NJN WR 8/22/86: Charles Merritt (c) reports that he has staked claims and is sampling at the Marland Mine (file) Gila County. 

KAP WR 9/5/86: As a result of an inquiry about deposits of abrasives from .-:Rttke~!~aaeEti~Sales E~giheer;~Clemtex (c), Fred Menzer, Geologist, Morenci Mine (file) Greenlee County was contacted about their large garnet scarn deposit. He said he was sure that at least some of it had been removed to the dump, but he felt there was probably some still in place. He would check it out. 

KAP WR 10/31/86: The 1985 preprint of the Lead chapter from the US Bureau of Mines' Mineral Yearbook reports that the Morenci Mine (file) Greenlee County was the 14th largest producer of lead in the United States in 1985. 

KAP WR 11/7/86: Burke Bennett of Clemtex, an abrasives supplier, 248 Mc Carty Dr., A/C, Houston, Texas (713) 672-8251, called again to find out if we had heard from Phelps Dodge at Morenci regarding garnet. We did not. A call to Fred Menzer at Morenci revealed that Phelps Dodge does still have some of the garnet deposit intact. Mr. Menzer was given Mr. Bennett's phone number so the two could communicate .. directly regarding the avail­ability of the garnet. 



ARIZONA DEPARTMENT 
OF 

ENVIRONMENTAL QUALITY 
Janet Napolitano 

Governor 

July 29, 2003 

Mr. Brian J. Musser 

1110 West Washington Street • Phoenix, Arizona 85007 
(602) 771-2300 • www.adeq.state.az.us 

Manager Environmental Services 
Phelps Dodge Morenci, Inc. 
4521 U.S. Highway 191 
Morenci, Arizona 85540 

O;~ 

e \~; 
O~p..\..~ 

Stephen A. Owens 
Director 

Re: Notification of the Final Decision to Issue an Amendment to Aquifer Protection Permit 
(APP) Number P - 100193 

/ 

Dear Mr. Musser: 

The Water PeImits Section, Mining Unit of the Arizona Department of Environmental Quality (ADEQ) 
pursuant to Arizona Administrative Code R18-9-A20 I.E, is notifying Phelps Dodge Morenci, Inc. 
(PDMI), of their final decision to issue an amendment to APP number P-100193. 

ADEQ is pleased to provide PDMI with the enclosed amendment summary, signed by the Director of the 
Water Quality Division. Also provided are copies of the amended peImit pages. Please insert these 
pages in place of the outdated pages inyour present peImit copy. 

Congratulations, and best wishes on your mining endeavor: We appreciate your efforts to protect the 
environment of Arizona during your project. If you have any questions, please contact me at 1-800-234-
5677, extension 771-4590. 

Sincerely, 

·Je2!j~ 
Mining Unit, Water PeImits Section 

c: with enclosures 
Lynne Dekarske, Administrative Assistant, WPS, ADEQ 
Don Shroyer, Manager, WQDU" ADEQ 
Dave Esposito, Manager, SRO, ADEQ 
Larry Bogdanski, SRO, ADEQ 

c: without enclosures 
Eric Wilson, Manager, WPS Mining Unit, ADEQ 
Mike Traubert, Section Manager, WQCS, ADEQ 

MU03:0132 - Inventory number 100193 

Northern Regional Office Southern Regional Office 
1515 East Cedar Avenue • Suite F • Flagstaff, AZ 86004 

(928) 779-0313 
400 West Congress Street • Suite 433 • Tucson, AZ 85701 

(520) 628-6733 
Prin.ted on recycled paper 



Morenci Mine For Leach Update 2000 SME Hydrometallurgy Technical Meeting 
Globe-Miami, AZ, May 6, 2000 B'1 fk'rtt-l"t~ 6ft.~"'o~ 

Mine for Leach 
Phelps Dodge Morenci's "Mine for Leach" expansion will increase the annual Electrowon copper cathode 
production by 240 million pounds. This increase in cathode copper production is obtained while maintaining a 
mining rate of 820k tons per day and closing down both Concentrators. 

Crushing and Conveying Upgrades 
The existing crushing and conveying equipment at the Metcalf Concentrator will crush sulfide ore down to 80% 
passing Yz inch. A fine ore storage facility is being built northeast of the Metcalf Concentrator. Agglomerated ores 
at 8% moisture will be stacked in the Stargo Canyon Stockpile System. This modified facility will feed two 
RACHO mobile stacking conveyors capable of placing 75k tons of material on the stockpile everyday. Two radial 
stackers will extend stacking capabilities into the irregular shaped areas at the perimeter of the stockpile. Originally 
the plan was to crush to 80% passing 1 Yz" for the first three years, this program has been accelerated to allow for 
agglomeration to begin immediately and size reduction to increase to 80% passing Yz" after the first lift is 
completed. . 

Leaching Upgrades/Parameters 
Pad construction will be done on a compacted three foot thick layer of the existing Stargo Stockpile. This stockpile 
is a 40 year old previously leached run of mine dump. Drain lines will be utilized to collect pregnant leach solution 
at the the base of the first lift. The stackers will build the first lift out of 80% passing I Yz". This lift will provide 
stability and good drainage for the lifts to follow. Halfway through construction of the first lift, air injection will be 
implemented into the daily operation of the system. Upon completion of the first lift the size of the material will be 
reduced closer to 80% passing Yz". Further test work is still being completed to determine the optimum size 
reduction, based on stability, drainage, and metal recovery. Lift heights will not exceed 23 feet. A solution 
application rate of 0.0025 gpm/ft2 will be obtained by spacing 1 gallon per hour emitters 2 feet apart and spacing 
emitter lines 3 feet apart. Leach cycles are designed to run 90 days, rest for 30 days, then leach for another 30 days. 
These cycles should provide a target pregnant leach solution grade of 4.05 grams per liter. 

Solution Extraction Modifications 
The existing Southwest Plant was designed to be expanded, all necessary tank nozzles and most the bases are all 
ready in place. One Outkumpu mixer settler will be added to the train. The new settler will become the stripper. 
The current stripper will be converted to a parallel extractor. The enhanced plant will include one parallel, two 
series extractors, one wash stage, and one stripper. The plant will process 17,240 gpm of pregnant leach solution, 
utilizing 4,800 gpm of lean electrolyte and 8500 gpm of organic. Coalescing media will be installed in the Raffinate 
tank to further minimize organic losses. No new tanks will be necessary in the Tankfarm to accommodate these 
modifications. 

Electrowinning Design 
The new Stargo Tankhouse is designed to plate the 270 million pounds at 28 amps per square foot. The location of 
the new Tankhouse was chosen for its close proximity to the Southwest SX plant and for ease of expandability. The 
floor plan is a single crane isle with two overhead power rail cranes, three cell lines of 108 cells each, and two 
Wenmec stripping machines, capable of processing 500 blanks per hour. Each cell line will be powered by its own 
pair of 22.5k rectifiers. All three cell lines will be equipped with a double contact buss bar system for the anode, the 
last cell line will also have a double contact buss bar system on the cathode. The Wenmec stripping machine has 
been modified to handle the V -grooved Mt. Isa blanks and will not require the use of wax or a bottom edge strips. 
The Tankhouse Tankfarm has been arranged to minimize pumping requirements and is split between three levels. 

Project Update 
The transition in Morenci from Concentrating to SXEW production has been done carefully to protect the 
employees. There are no plans for a reduction in force, all employees will be placed in the new organization. An 
extensive training program has been put in place, which allows employees to gain knowledge and experience in 
SXEW operations before the Concentrators are shutdown. With the completion of the feasibility study, the Metcalf 
Concentrator was shutdown in the 3rd quarter of 1999 without incident. The Morenci Concentrator is currently 
scheduled to be shutdown in the 1 st quarter of 200 1, both of these Concentrators will be mothballed with the 
possibility of a restart in the future. 
As of today Flour Daniel and RACHO have completed 50% of the detailed engineering and Kellogg, Brown and 
Root (KBR) is 20% complete with construction. The Stargo system is currently on track to begin production during 
the 1 st quarter of 2001. 



Abstract from SME Annual Meeting 2002 

Stegen, R.J., 2002, Geology department support of copper mining and processing operations at 
Morenci and Tyrone; organization, products, and value 

Geology departments at Morenci and Tyrone porphyry copper deposits are organized to support open pit 
mining and solvent extraction processing. Geologic work is at the mine, project and exploration levels 
with each providing specific types of data that support planning and mining at the near, medium, and 
long-term life of the mine. Major work products are mineralogical, geological and alteration-based 
models, geotechnical-related studies, fragmentation support, and exploration. Value is added at the mine 
geology level by products that strongly predict and closely attain the monthly planned production. At the 
project level, products are the basis of yearly budget plans and addition of reserves. Exploration identifies 
future resources and leach stockpile locations. 

Notes from talk on February 28, 2002 by Keith R. Long, Economist, Geologist, USGS - Tucson 

Morenci: Mine chalcocite-dominant enriched zone. Hypogene grade is 0.16 percent copper as 
chalcopyrite. Total sulfides in mineralized rock average 3 weight percent and range from 4 to 7 percent. 
Pyrite to chalcopyrite ratio varies from 5 to 1 to 10 to 1. Ore body divided into (i) leached cap with 0.02 
to 0.12 percent copper; (ii) partially leached cap with 0.12 to 0.4 percent copper; (iii) enriched zone with 
0.4 to 1.0 percent copper; and (iv) hypogene zone (protore) with 0.05 to 0.30 percent copper. Material is 
now mine for leach, some being crushed, the rest leached as run-of-mine ore. Rock has a fracture 
abundance ofn > 0.3 centimeters. 

Rock, mineral, and alteration mapping and modeling is very important for leach performance. Ore is 
classified according to types based on mineralogy, grade, rock type, alteration, and structure. Principal 
types are: 

Type Description Mineralogy 

1 Leached cap Iron oxides +/- oxide copper 

2 Mixed oxide-sulfide Chalcocite-pyrite-iron and copper oxides 

3 Supergene sulfide Chalcocite-pyrite-chalcopyrite-covellite-iron oxides 

4 Hypogene sulfide Chalcopyrite-pyrite-bornite-covellite 

5 Acid soluble oxide Malach ite-chrysocolla-azurite-brochantite+/-chalcocite 

6 Acid insoluble oxide Cuprite-native copper-tenorite-copper wad-Mn/Fe wad 

7 Mixed hypogene sulfide Chalcopyrite +/- covellite > chalcocite 

8 Mixed supergene sulfide Chalcocite> covellite and chalcopyrite 

Other important parameters include fragmentation measures of broken rock, clay content (can inhibit 
movement of leach solutions in leach pads), rock hardness (affects crusher throughput), and presence of 
acid-consuming minerals. ' 

Tyrone: Hypogene grade is 0.10 percent copper. Ore is about one-half oxide copper (chrysocolla­
malachite-azurite-brochantite) and one-half chalcocite. Other wise similar to Morenci. Recent 
exploration has made significant reserve additions at Gettysburg South, West Main, Valencia, Savanna, 
Little Rock, and Niagara areas. 
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NEWS RELEASE CJ p.,helps 

ilDd&~oJWtion 2600 N. Central Avenue, Phoenix, P;z 85004-3014 • (602J 234-8100 
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FOR IMMEDIATE RELEASE 
contact: Thomas M. Foster 

(602) 234-8139 

PHOENIX, ARIZONA, December 19, 1990 -- Phelps Dodge 
corporation today announced that the Morenci Mining venture has 
discovered SUbstantial open-pit mineable copper mineralization, 
known as the Coronado deposit, in the Morenci District north of the 
Morenci, Arizona open pit mine. Morenci· Mining is a venture 
between Phelps Dodge Morenci, Inc., a wholly-owned subsidiary of 
Phelps Dodge Corporation, which holds an undivided 85% interest in 
the venture, and Sumitomo Metal Mining Arizona, Inc., a jointly­
owned subsidiary of Sumitomo Metal Mining Co., Ltd., and Sumitomo 
corporation, both of Japan, which holds the remaining 15% interest. 

During 1989 and 1990, sixty drill holes were completed 
which identified chalcocite mineralization that is continuous over 
the project area and averages 430 feet in thickness with a maximum 
thickness in excess of 800 feet. The chalcocite deposit is 
overlain by leachable copper oxide mineralization averaging 300 
feet in thickness. Combined sulfide and oxide geological reserves 
in excess of 150 million tons grading 0.7% copper are indicated. 
Metallurgical testing demonstrates that the deposit is amenable to 
copper recov'ery by flotation and by heap leaching using solvent 
extraction/electrowinning. 



Drilling of the area continues to define additional 

mineralization and will continue during 1991. 

Phelps Dodge is the world's second largest producer of 

copper. The company is also the world's second largest producer of 

carbon blacks, the leading North American fabricator of wheels and 

rims for medium and heavy trucks, a major manufacturer of magnet 

wire and specialty conductors, and has operations and investments 

overseas in mines and wire and cable manufacturing facilities. The 

company's operations are located throughout the United states and 

in twenty-two other countries. 
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COMPLETE In.J MAil ~O: STATf f~'NE INSP~u-,nR 

ST ATE M I NEt NSPECTOR 
1616 WEST ADAMS# SUITE 411 JUN 141989 

PliOENlX" ARIZONA 85007 ... 2621 

AJf1 tt-~ 
fOR OfFICE USE ON!. Y ~" 

0"3 0' ::4 ""; i~ START - UP NUMBER it!! 0'2:.-';.) ,:;;JJ 

STAT E NUr1BER (/<o,!/,-;t;J{) 
DEPUTY NUMBER ______ _ 

NEW_ · /' MOVE 

NOTICE TO ARIZONA STATE MINE INSPECTOR 

J n-compliance '¥lith the Arizona Revised Statute" 'vIe are submitti ng this written notice to the 
Arizona State Hi ne I nSDector of our intent to start -X--,stop __ .. move == _. an operation. 

Please checK the appropiate boxes: Contractor!:x:t OwnerD, OperatorD. Opeo Pit Mine CJ, 
Underground f1ineD MillO, QuarryD, Aggregate Plant 01 Hot PlantD, Batch Plant D .. 
SmeHerD .. Leach Plant D. 
If this is a move" please sho\v' last location: ___________________ _ 
I f you have not operated a previous1 yin Arizona) please check here: ..,~ If you .... lant the 
Ed ucati on and Trai 01 ng Division to assist "lith your mi ne safet y trai n1 ng .. please check here: __ 
If this operation will use CyaoideJor leachi ng .. plea$e check here: ---

COMPANY NAME: _~ DRTLLTNCt,.pSERVICE~ DIVISION OF LAYNE-WESTERN .. 90..;.,_I_N_C_" ___ _ 

D I V lSi 0 N: --DIULLING BERVI CES co. 

M I HE OR PL.ANT It4AME: PHELPS DODGE ,_-_M....;O_RE_N_C_I _____ TElEPHONE: 602-865-4521 

CHIEF OfFICER: __ ~F~R~ED~~lli=~N~Z=E~R~_-_·~Wlli~A~G=ER~O_F._G~E_OI_JO_G_Y_D_IV_I_S_IO_~_J ____________________ __ 

CfJt1PANV &t\DDRESS: _.2.:..Q.!_ BOX 187, MORE~NCI, AZ 85540 

CITV: --MOaEmCI--------,- STATE: __ .A""",Zl-D_ ZIP CODE: _____ _ 

MU\lE OR PLANT lOC~\'r~ON: ( Include county and nearest town, as wen as directions 
for locating property by vehicle: PHELPS DODGE MORENCI MINE SITE, 

TVPE Of OPERATION: DRII,1ING --___ PRINCIPAl PRODUCT: ....;;C;..;;,;OP;;;...;;P..;;;;;:ER~ __ _ 

S'TARTING DATE: _---.;;6~-J;;;;.;;;;-~ __ CLOSING DATE: g_ . ....t~~O-89 --_.--
PERSON COMPLETING NOTICE: -MARK J. MAIll ..... E........,ON"'--__ TITlE: _ SALES ENaINEER 

fO~H 101- 1 06 REV _ 01/88 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

BFESY~NGTON.GOVERNOR 
EDWARD Z. FOX. DIRECTOR 

JOINT NOTICE OF PROPOSED ACTION 

by the 

u.s. Environmental Protection Agency 
Region IX, W-5 
75 Hawthorne street 
San Francisco, CA 94105 

Telephone: (415) 744-1905 

On Application for National 
Pollutant Discharge Elimination 
System (NPDES) Permit to Discharge 
Pollutants to Waters of the 
united states 

state of Arizona 
Dept. of Environmental Quality 
P. O. Box 600 
Phoenix, AZ 85001-0600 

Telephone: (602) 207-4665 

On Application for certification 
for Compliance with Applicable 
Effluent Limitations and 
Appropriate Requirements of the 
state of Arizona 

The Environmental Protection Agency, (EPA), Region IX, San 
Francisco, California, and the Arizona Department of Environmental 
Quality (ADEQ) are jointly issuing the following notice of proposed 
action under the Clean Water Act (CWA). 

The Environmental Protection Agency, Reg ion IX, San Francisco, 
California, has received a complete application for a National 
Pollutant Discharge Elimination System (NPDES) permit and has 
prepared tentative determinations regarding the permit. 

On the basis of preliminary review of t.ne requirements of the Clean 
water Act, as amended, the implementing regulations, the Regional 
Administrator, Region IX, Environmental Protection Agency, proposes 
to issue an NPDES permit to discharge to the following applicant, 
subject to certain effluent limitations and special conditions: 

Public Notice No. 7-92-AZ May 12, 1992 

Phelps Dodge Morenci, Inc. 
Morenci Mining 
4521 Highway 666 
Morenci, Arizona 85540 
NPDES Permit No. AZ0022705 

The Department of Environmental Quality is An Equal Opportunity Affirmative Action Employer. 

Post Office Box 600 Phoenix, Arizona 85001-0600 
Recycled Paper 



The applicant operates the Morenci Mine located on Highway 666 near 
Morenci in Greenlee County. Their discharge consists of stormwater 
overflow from their flood water control facilities. They have two 
discharge points: No. 001, at latitude 33° 04' 37" N, longitude 
1090 19' 49" W, is to Chase Creek tributary to the San Francisco 
River and No. 002, at latitude 33 0 04' 53" N, longitude 1090 23' 35" 
W is to Gold Gulch tributary to Eagle Creek. Chase Creek has 
protected uses of Aquatic and wildlife (warm water fishery), 
Partial Body Contact and Agriculture Livestock Watering. Eagle 
Creek has protected uses of Aquatic and wildlife (cold water 
fishery), Full Body Contact, Domestic Water Source, Fish 
Consumption, Agriculture Irrigation and Agriculture Livestock 
Watering. The proposed permit requires containment of all process 
water and the runoff from a 25 year, 24 hour precipitation event. 
Discharges from this containment facility are limited for Cadmium, 
Copper, Lead, Mercury, Settleable Solids, Sulf ides, Suspended 
Solids, Zinc and pH. The permit will expire approximately five 
years after it becomes effective. 

The state of Arizona is considering a request to certify the 
discharge described above, pursuant to section 401 of the Clean 
Water Act. The certification will set forth any limitations and 
monitoring requirements necessary to assure compliance with water 
quali ty:~ standards under section 303, areawide waste treatment 
management plans under section 208(e), effluent limitations under 
sections 301 and 302, standards of performance under section 306, 
or prohibitions, effluent standards or pretreatment standards under 
section 307 of the CWA, and any other appropriate requirement of 
State law. 

The State may certify a draft permit and specify conditions which 
are more stringent than those in the original draft permit, where 
the State finds such conditions necessary to meet the requirements 
of the CWA. For each more stringent' condition, the certifying 
state agency shall cite the CWA or State law references upon which 
that condition is based. Review of appeals of limitations and 
conditions attributable to state certification shall be made 
through the applicable procedures of the state. 

The Administrative Record, which includes the application, draft 
permit conditions and other relevant documents, is available for 
public review Monday through Friday from 9:00 a.m. to 4:00 pm. at 
the EPA address below. A copy of the draft permit and other 
pertinent documents may be obtained by calling or writing to the 
addresses below. 
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Persons wishing to comment upon or object to the proposed 
determinations or request a public hearing pursuant to 40 CFR 
124.12 should submit their comments or request in writing within 30 
days from the date of this notice, either in person or by mail to: 

u.s. Environmental Protection Agency 
Region IX, W-5 
Attn: Terry Oda 
75 Hawthorne street 
San Francisco, CA 94105 

Telephone: (415) 744-1905 

State of Arizona 
Dept. of Environmental Quality 
Attn: Wayne H. Palsma 
P. O. Box 600 
Phoenix, AZ 85001-0600 

Telephone: (602) 207-4665 

All comments or objections submitted within 30 days from the date 
of this notice will be considered in the formulation of the final 
determinations regarding the application. If the response to this 
notice indicates a significant degree of public desire for a public 
hearing, the Regional Administrator shall hold one in accordance 
with 40 CFR 124.12. A·public notice of such hearing will be issued 
at least 30 days prior to the hearing. A request fora public 
hearing shall be in writing and shall state the nature of the 
issues proposed to be raised in the hearing. 

The permit will become effective 33 days following the date of 
mailingiby the EPA of the final permit. If no comments request a 
change in the draft permit, the permit will become effective three 
(3) days from the date of mailing. 

A reques.~t for an evidentiary hearing may be submitted to the 
Permits Record Coordinator, .W-5, within 33 days following the 
mailing of the final determination, in accordance with 40 CFR 
124.74. If granted, applicable provisions of the permit will be 
stayed pending the hearing. 

Please bring the foregoing notice to the attention of all persons 
you know would be interested in this matter. 
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~lL~· 
NEWS RELEASE p.,helps . 

il'Dd£~OlWtiOn 2600 N. Central Avenue. Phoenix. tJ;z 85004-3014 • (602) 234-8100 

FOR IMMEDIATE RELEASE 
Contact: Thomas M. Foster 
(602) 234-8139 

PHELPS DODGE MORENCI MINE WINS NATION'S HIGHEST 
MINE SAFETY AWARD 

Phoenix, Arizona, June 30, 1993 - Phelps Dodge Mining Company, a division of 

Phelps Dodge Corporation, today announced that its Morenci Branch mine in Morenci, 

Arizona has been named the safest open pit mine in the country and will receive the 

Sentinels of Safety Award, this nation's most prestigious mine safety award. 

Sentinels of Safety Awards have been presented each year since 1925 to the safest 

mine in each of eight categories with at least 30,000 employee hours with no lost-time 

injuries. The Phelps Dodge mine in Tyrone, New Mexico was first runner-up in the 

award competition and the nation's second safest mine in the open pit category with 

409,021 hours. Employees at the Morenci operations worked nearly two million hours 

in 1992 without a single lost-time injury, nearly 10 times more hours than recorded in 

any of the other eight mine categories. 

cThese outstanding achievements reflect t.lte tOIn.'l'dtment to saf~ty and team spirit 

of our employees at Morenci and Tyrone operations," said J. Steven Whisler, President 

of Phelps Dodge Mining Company. 'We are extre~ely proud that their actions have set 

the standard for safety throughout the industry. At all of the Phelps Dodge Mining 

Company properties, we are committed to safe production." 

The award is 'COsponsored by the us. Department of Labor Mine Safety and 

Health Administration (MSHA) and the American Mining Congress (AMe), the' U.S. 

mining industry's· trade association. 

-more-

@ Printed on IIlCfded paper 
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In a separate press release, Robert B. Reich, U.S. Secretary of Labor, said that the 

industry's safety record in 1992 is unsurpassed. "This year's recipients of the prestigious 

awards have shown the way in making 1992 the safest year in U.S. mining history," he 

said. 

Phelps Dodge Corporation is the world's second largest producer of copper. The 

company is also one of the world's largest producers of carbon black, the leading North 

American fabricator of wheels and rims for medium and heavy trucks, a major 

manufacturer of magnet wire and specialty conductors, and has operations and 

investments abroad in mines and wire and cable manufacturing facilities. The 

company's operations are located throughout the United States and in 24 other countries. 

### 



AR1 lNA DEPARTMENT OF .INERA'···\~ESOURCES 
Mineral-.Bliilding.Fciifgfounds 

Phoenix. Arizona 

1 . I nformation from: (JI1 Ie. rf- C ~.~ It, ?iJf 

Address: _______ -...,..-___ ---'---'-____________________ _ 

2. Mine: PheAtas· .Do dq e..,. , ~ 

jV) 0 R e /v'G I /J £4 ,IJ~ I-f' ' 

, 
3. No. of Claims - Patented _______ _ 

. Unpatented, _______ _ 

4. Location : ____ _ 

5. Sec ___ _ Tp, ___ _ Range, ____ 6. Mining Distri~t_/h_· t;_··o_r_. e-vz __ c_. ; _____ _ 

I~ /)' . COYI''J 7. Owner :...--'---=--------:i-~/--
I 

8. Address: M()r~L / 

9. Operating CO. :_/) __ J)_._C=-""'-f/'v:.....,,,-.A-A _____________________ _ 
I 

. 1 O. Address: ___ ,/jIJ_tJ_f_·~-"--'(~,c'----------------'-----------'-~ 
11. President: _____ . ________ 12. Gen. Mgr. :_~J:......:._~6..:::.·-:O_'...!...../t_U..::...e...!:..{......!(....:...( ___ _ 

13. Principal Metals:_....:::C=~~==__t}-j/Hbh-7.------14. No. Employed: __________ _ 

15. Mill, ~pe&Capaci~:---------_-----------------~ 

16. Present Operations: (a) Down 0 (b) Assessment work 0 (c) Exploration 0 
(d) Production ~ (e) Rate tpd. 

17. New Work Planned: Po + t? X p.;( I!l,,>\ 0 b ,Q, JJe LV Me te,. II· 
N/VI. ~, 

18.. Miscl. Notes: ~ Cwu5iv-U('....t,o~ 0+ 

. . I ; 

&al/ft /~r5I"de- . Jlne..} (...VtTh hre-.6r;,>k a.f-~ C;n~Ye ~ work 

.f~; IJ 4 e,J ~ lJ.J; [/ 'to-. Ire- SJ?1D·je r:rM eo"ver-i~' v' <:5 Tt,ez.-

~~.~:~;::;:; .. ' ;".1.':,; ',~.,·.~:;.,-i,Ct . . ~." .',c..r'; ~'TC';l:L ?y" ' .. ::'~:. ':':~C::' .... :~>l£.ldt> ".u ~,:~.:::~~:.'i.~:.i, :L~.n~:: 'i.~··:':-::)~;~~:::: . .).::.-i.ii.:L:.;._E~: _ 

.~,,:., :C:J .. ~ ~t ~:·.r{.g;· "i.r~;.· t.l"!/::. J'.~ ..•• ,r:\··!.:··~d. ::,(,.)!..:J~_~ r.:(~~·. ·Lp,:.:·~ 1-.>.·:7 :~:''-~!J.:~~. · .... ,...:f:~(~ ; .... ,:;~~ .. ; .. ~:.~:~.- 1'·:·.~.:~·: .. ;.·: :i_L:' . ' .. ~'.. . .) " .. - ~, .. ., ...... ~~".'"'.! .. ~ ·;-.!13 

o;era n<fJti1J d TOU IA· J. .s VYl f? lfe.v .. __ ,' ,.,_. 

{; .. :_ .. ~ ";. ~~;_r}:.)\:~~:_ t:l).~· ... L·..-.:.···;i..!..J"n'-w-_______________________________ _ 

. / 

." .. 
---'--'-.,.-------'--~r--:,--~- .. ,-.. ~---"'----"--- " - ':....0:...-"-( ____________ _ 

(Signature) (Field Engineer) 
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Air )NA DEPARTMENT OF r fERAr iESOURCES 
. Mineral Builcling,Fairgrouncl' 

Phoenix, Arizona 

1. Information from: B. Moo] i cb & J. O'Neill 

Marenci Address: _____________ ~ ____________________________________ ~ ___ ~ ___ 

Morenci 2. Mine: _____________________ -!--__ 3. No. of Claims - Patented _________ _ 

Unpatented _______ _ 

4. Location: Morenci 

5. Sec several Tp Range ____ 6. Mining District __ Mo_r..:..-,e__=n_c_i~ _____ _ 

7. Owner: 
Phelps Dodge Corp 

Douglas Arizona 
8: Address: 

Same 
9. Operating Co.: 

10. Address: 
J. O'Neill 

11. President: _______________________ 12. Gen. Mgr. : ___ . _____________ _ 

13. Principal Metals :~er , Silver Goll Mol~. No. Employed: .Approx 2000 

15. Mill,~~&~~d~:--F-l-o-t-a-t-i-o-n-6-0---7-0-M-t~p-d-.-L_e_a_c_h~P_l_a~n~t~.__=S=m=e=l~t~e~r _____ _ 

16. Present Operations: (a) Down 0 (b) Assessment work n (c) Exploration 0 
(d) Production ~ (e) Rate 70M Equ18'. . tpd. 

New stack for the smelter so that capacity can be doubled. 17. New Work Planned: __________ . ____________________ _ 

A 4~ mile areal tram from. the Evans point lime quarry. 

18.. Misc!. Notes: __ A_· ________________________________ _ 

\ /~. 

___ ~------------------------------~,L:~~.,1-:7'~·-:-'~·---j-f-.-~>~~[ ______ _ 

~;.I c;:E If. :;::.C:'=:.rl, .~ .. :t i. J -; ~'.:' ~:: '~',:' :''',I~':~J-':'';'': ~~·.C~ j~:r- \.J r::l .:-::.:'; s i.p t a rl·~.: .~ ~': '.t:. } '::. ~~ i' 3 ~.:;.p (:. ~c ~:. i:l -::r2.11,-3. s1"'.: .. t ft·t 'i\/:' :. :~~ '._~:";~. ~.: C) ~." ::;:~': 1 c~ c!~ 

Date : __ 2_-_5 _-6_9 _______ _ 
(Signature) (Field Engineer) 



ARr NA DEPARTMENT OF r IERAI 'ESOURCES 
·Mineral Buih;ling. Fairgrounds 

, Phoenix. Arizona 

Mr •. otNeill & Durek 
1. Information from :_' _______ --'-________ ---L _____________ _ 

Morenci, Arizona 85540 
Address : ___ ---'-_. _____ ---'-_______ ~-------'-----------

2. Mine: Morenci 
3. No. of Claims - Patented 

Unpatented 
Morenci, Arizona 

4. Location: 
Copper King Mt. 

5. Sec Tp Range 6. 
Copper Mt. & Metcalf. 

Mining District 

7. Owner: 
Phelp~ .. Dodge Corp. 

Morenci Arizona 
8. Address: 

9. Operating Co.: 
Phelps-Dodge Corp. 

Morenci Arizona 
10. Address: 

11. President: _______________ 12. Gen. Mgr.: Walter Lawson 

13. Principal Metals: Copper .14. No. Employed: ___ 2_0_l_0 _______ _ 

15 M'II T & C "t Flotation ~ 70,000 TPD . I, .ype apaC1 Y: ________ --:-__________________ _ 

Present Operations: (a)' Down D (bl Assessment work 0 (c) Exploration D 
(d) Producti~n KJ (e) Rate /0,000. . tpd. 

16. 

17. New Work Planned: The pit is being expanded and will take in the old 
Morenci townsite • 

18.. 
Expansion of the smelter will be done so as to' accommodate Misc/. Notes: ________________________________ _ 

custo~ material and concentrates .from the New Mexico operations at Tyrone. 

A new limestone quarry is being opened at North Nob. A tram will probably 

be constructed from the Eva~s point quarry. 

Date: I '2 - if -far ,JJ.w. J.~. 
(Signature) (Field Engineer) 



Mine 

District 

Subject: 

DE'~ARTMENT OF ,MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Phelps-Dodge, Morenci Date June 7, 1967 

Copper Mountain Engineer G. W. Irvin 

Mine visit. Information from J. Durek. 

The Mine The pit is rap-idly being advanced to the south west. The 
site of the old engineering, geological offices, main mine shaft, 
and the upper townsite are either being removed or covered with 
waste. 

A new road to the old pit visitors view point has been built, 
so that an excellent view of the operations can be obtained. 

The dump along Chase Creek is advancing toward the highway. 
The collection system for the copper leaching plant can be 
observed. At the junction of the Chase Creek, Morenci highway, 
the final collection vat, pumping system and pipes leading to the 
mill can be seen. 

Mining rate is reported at between 60,000 to 70,000 tpd. 
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STATE OF ARIZONA 

DEPARTMENT OF MINERAL RESOURCES 
MINERAL BUILDING, FAIRGROUNDS' 

PHOENI.x, ARIZONA 85007 

~20 

Tucson Ohamber of Oommerce 

Annua.l ~!ines Dil"lner "* Pioneer Hotel 

January 1, 1966· 

l~1ro Joe Brenan of the Gharriber of CQ:r®le:rQ$ lntl'()du~ed Tucson Mayor Davis, 
JOhn Ha.ugnand Arthur Hall at the speaker:s l tabl$ • 

. After the preliminaries Mr. Bvenzan introduced Arthur Hall of American Smelting 
and Refining Oompany whQ introduced the speakers and Vl.siiiing mi.ning company 
representatives tn the f'ollotfing order.. 

SiIr. Rnaabel QfAnaeonda. a.nd employees preeento 
}'1t. T.A. Snedd~n ot ABARCO a.nd empl.oy-seepresent. 
Mr. }36wman of Banner ~:Iining GQo and empltlyees pl"ssent. 
Mr. George Atweod of D~val CQrp(j)ration and. ~mployees present. 
JYIr. .. ,Purchasing Agent fo.r Inspira.tio.n present. 
I'ljr. Pickering of Kennecott and empl{31ees pre$en:t. 
19r. Augustadt of Magma Copper Co. and employees p:resento 

lJ.1r. Fr1ed:man of Pirn.a. J5.1ining GQ. anci ernployees present. 
Mr •. CQil of IoJIiarni Copper Qorapany and employees present. 

!Ylt. Ben. Coil talked. about mining and tbe COl1'JIllllni tYtilaying tribute to t he industry 
and people of the sta.te for their amb1tion. He rae la'hed. how the mines: brought 
the railroads, natural gas and othar.benetieial services. Atter 90 years of 
la.bor Qver 8 billion dollars \'lQrth of metals had 'been $ent to market. That 32% 
came from. the Tuoson area in 1964. 

That $8,000 pe.ople were directly dependent on mining i'Gr a liVing within the 
state. This included ~lnployees and sel'yl.ces required. 

--;';' rne next speaker wa.s Mr. Dick MOOli~ Branen Supt. of Phelps Dodge. who 
sUll'lll18.rized the lvlol"Eanct water development.--·'"He"· d~sel"ib0cl the location a.nd size of 
Norenci whioh is No. 1 in Arizona. and .3rd in the world. The largest singl$ 
concentrating plant in the world. The water for thi$ huge operation was developed 
by the company in cooperation with the State of Ari?;Qna, water being Qbtained.from 
the Blaok :river to and dO'tffl Ea.gle Oreek to Within $ miles of Norenei-. Negotiations 
led to -the construction of Horseshoe dam. Pnelps Dodge wanted 2$0,000 acre feet. 
The Showlew dam was started in 1953, and went from 0 to 6000 acre feet by 196,. 

Du~ing the last year East Clea.r Creek ~ritb. the Blue Ridge Dam allowed the dis­
charglng(l)f Little Colorado floodwater into the Sa.lt River for exchange of" Bla.ck 
River watere 

One gallon of fresh water is required for each 12 pounds of copper produoed. 

------; 
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Cost of l-later development for the Norenci Branch is approximately ~~L,O,OOO,OOO. 

The next speaker illas Ernest G. Stebbens, purehasin,g age,nt for Kennecott operations 
at Ray. 

The Ray division has 38, 000 items 011 hand worth appl"oxima:tely $4,000,000. 

Production is 2L.,OOO tons .pei~ day Qf ore and 48,000 tons of waste. The separate 
warehouse items are carried on 8~· x 11 cards", Every 17 days IB}lfl inventory control 
is run. Abou·ti 1000 purchase orders per 11Kmth are issued. Special purchase orders 
care 'issued for 1 time purcha$es~ Like items are earriedon On.e purchase order. 
NO$t buying is on bidss moret~an three biq,ders is usual. Price' is not only 
cO,nsideration~ bu·t dependability 01.' the vendor. fot- quality, speed of delivery 
and r.eliability are taken into considera:l:.ion. All prices are kept confident1alo 
'rhe N.Y. offi.ce of the corporation buys much in Arizona. Purchasing may be: -

(1) Blanket ordera for a set, ttme 
(2) Delayed delivery for large quantities 
(3) Contract, buYing 

The vendor requirements are reliabtlity and 1ntegrity~ At Hay locomot,ives, trucl(s, 
-t,ractor.s a.nd relateed parts are a ~arge part of the orders. l'it Ha.yden. mill and 
amelter equipment. At the lime quarry the usual items f"ar a srn..all mine. The 
general offices, paper. At Ke:arny, the hospital. 11 1'17ids range of activity except 
a.irplanes and airplane pmotoso 'The Buyer-Belle,r relatlvnshi.p is a t"tfO -way st,reet. 

JYlr. Doug Nuller, Anaconda. Purchasing Agent$ J.Jocal bl1yit1g procedures and mechanics 
of buying very important to the company and. the community. l~naconda. stri vas to 
be a pa.rt of ·t,he communfty. If properly done J t,he company can operate tvi th a 
smaller inventory. 'fhe big prpblerl1 is availability. The local supplier must, be 
competitive. 'fhe questions for the company are: ... 

(1) 
, r- ) 
{~ 

(3 ) 
(l~) 

~~:!h,at) do w~e need? 
How much "Je need? 
~:Jhen do tre need it? 
rJhere shall we buy it'? 

Ifhe company likes to HJ.:;aintain a 10t'IT inventory if possible" Nany vendors may 
have t,he same or like items e The purchasin.g department should be kept informed 
of the local supplies available by the vendors e 'I'he local vendors are ra.ted: 

- competitive 
- S8.me as A but not, a,s complete a. se lection 

A 
13 
G - rely on manufacturer 'bo fill orders as received (for common stock 

items) 
On large it.ems a forinal quotation is required. 

U Kenyo- of 'the Duval Corporatiion& The purchasing is respon.sib'1e for locating 
reliable suppliers and expects them to be 

( 1) C ompelii ti V'6 

(2) quali-t,y 
(.3) service - the most difficu:Vtj quality to measure. 
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(the handlingof' the purcha.se or,der, the delivery, follou-ling of instructions, 
packing, shipping etc. Theservie,~ should be accurate and the billing prompt. 
Quick response to complain.ts and' interest in product per.f(,lrmance. Service ' 
is': not a 1 m.an job. ~aeh represantattv;e Qf a 'selling organization is a salesman. 
The man on the telephone deski~f probably notrec()gnize~. Tucson has very good 
te,lephone men at desk, howeve);" 1twas not ,always thus. To relate an experience 
of 7 or 8 3-ears ago. A piece of vital equipment' broke down and the maintenanoe 
men with, greasy hands and coverall$ walked i~tothe of£iQs. The long parts' r" 

numbers on gre&sy. paper were "related to tbesuppliers desk man. After relating ([-"'11 
all of this 'the desk:man rep1ied,. "I guess th~.t I should get a piece of pap"er II 
and write these .numbers down." 'I J. 

... ~ d 
Joe Brenan thal;1ked everyone conoerned for the, help in making the program a success\";:;;!/ 
Thanked Ja'ck Redmarr of the C of 0 for the ,mechanics of the invitations.. , 

Introduoed the' p~chasing ag~nts of the Hughes Company and Davis J4onathan, 
& al.q. 'in charge of procurement,,: 

G.W. Irvin - Field Engineer - 1-19-66 



STATE OF ARIZONA 

DEPARTMENT OF MINERAL RESOURCES 
MINERAL BUILDING, FAIRGROUNDS 

PHOENIX 7, ARIZONA 

~lO 

MEMORANDUM 

To: FrankP. Knight, Director 

From: ~el L. Johnson, Field Engineer 

Tucson, Arizona, 
Nov. 5, 1963 

Re: Proposed construction of an LPF Project at Morenci Branch of Phelps Dodge. 

The following information was received from Matt Danenhauer on Oct. 8, 1963:' 

Parsons-Jurden Corporation of New York City has the contract to build a new LPF plant 
for the Phelps Dodge Corp. at Morenci. 

A f~1 men, ' associated with the technical staff of the contractors, are already working 
on the project, doing preliminary planning and surveys. Construction work is just 
about ready to get under way. It is reported that 300 construction workers will be 
employed by Parsons-Jurden Corp. for from 12 to 18 months, during construction of the 
plant. 

Engineer will visit the project and contact'Dick Moolick, Chief Engineen6f the project 
for Phelps Dodge on his next visit to the Clifton-Morenci area in December. 

References: Pay Dirt for May 17, 1963, on page.'~ 

Mining' Engineering - February 1964 
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STORY OF COOPERATION BY FARMERS AND 

MINERS TOLD TO WATER RESOURCES GROUP 
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Taken from ARIZONA NEWS - Friday, September 29, 1961, P 3 



To: 

STATE OF ARIZONA 

DEPARTMENT OF MINERAL RESOURCES-
MINERAI. BUILDING, FAIRGROUNDS 

PHOENIX 7. ARIZONA 

~10 

Februar.y 18, 1965 

MEMORANDUM 

Frank P. Knight, Director 

From: Axel 1. Johnson, Field Engineer 

Subject:Phelps Dodge operations in the Morenci District. 

Following information was received on Feb. 3, 1965 from Joseph J. Durek, Chief Geologist, Phelps Dodge Corp. 

(1) The construction work on the new LPF plant is approaching the advanced stage. This work is done on contract to the Parsons··Jurden Corp. A few preliminar.y trial runs have been made on the acid plant and a few corrections made. The plant is expected to be ready for operation next June or Ju~. (2)~The old Christie Exploration Project, a long adit just east of Highway 666, the Coronado Trail road was shut down on Nov. 5, 1964. (3) Diamond drilling is being done by Joy Manufacturing Co. drilling division with 2 rigs on the east edge of the Morenci pit to obtain additional informa­tion on the outline of the Morenci ore body. (4) Diamond drilling is being done by Joy Manufacturing Co. drilling division with 1 rig on the Safford Project north of Safford for the purposes of dis­covery and assessment work. 

./1 



I '\ 

DEPARTMENT OF MINERAL,RESOURCES! 
':':\ 

Mine 0 S targo Mines 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date June 14, 1960 ' 

District Copper Mountin, Greenlee County Engineer Lewis A. Sml. th 

Subject: Studied in November 1938. 

Present Owner: Phelps Dodge Corporation, Morenci,'Arizona 

The veins are in a series of intersecting fault fissures cutting Paleozoic sedimentary 
limestone series ani Coronad.o quartzite with attendant -replacenent along favorable 
bedding planes. In most cases, replacements have extended out along favorable bed.s 
of quartzite, the most favorable ore horizon in this particular property, but sone 
limestone has been locally xeplaced. 

The Stargo has been idle for some time due to the failure ot the last operators to 
develop sufficient ore reserves to maintain constant operations in their cyanide 
quartz mill. The best assays were obtained at or near the surface (outcrop), de­
creasing materially at a fairly shallow depth of approximately 150 to 170 feet. The 
distribution of the ore shoots and the erratic c~acter of the values and shallowness 
of ore in them would indicate that the condition here is similar to that in some 
oth~r properties throughout the southwest. 

The gangue is com posed of quartz and other siliceous materials similar to chalcedony. 

Three definite sets "of faults predOminate. The Stargo system runs nearly N. - S.· 
the It! .. system strikes aboutN. 450 E.; and the third prominent set strikes N. 450 w. 
As is usually the case where a system of faults of this nature have been developed, 
it is natu~al that there should be .. conjugate fracturing as slips, and jointing, 

~'j.4mp es • numerous
A 
o:Wl~ch are present. undergroWld. All of the' larger faults systems are 

accompanied by considerable brecciation, which, in this particular case, is partly 
replaced' by vein material; In the shaley members, healing is gone to such a extent 
that it is difficult to trace the line of even the larger faults. In some cases the 
breccia has been completely replaced, but in other cases, it has only been cemented 
by gangue material.' Apparently in many cases, and. perhaps in nDst cases, replacement 
has occurred at the expense of the matrix before the fragments were attacked. The 
ore shoots appear to have been localized by structural dams such as fault intersections 
and change of formation, etc. 

The Craig Vein runs N. - S. and parallels the Stargo Vein, and it lies from 1800. 
2000 feet west of the stargo. Block-faulting is commonly seen near the crest of the 
range and' apparently has affected all of the formations below the Cretaceous o ItX" 
vein as developed lies whollY in the Longfellow Limestbne at the surface and parallels 
a down-drop segment of the Morenci Shale, at about 20-50 feet northwest of the fault­
escarpment. Rarely do these faults' appear in the Morenci Shale, some being outl:iJ;led 
only b.· .. y the disarrangement of blocks. Segments of the Modoc Limestone (K) have 
been dropped down in places into the earlier formations. The Longfellow formation 
has been severely block cut and either was raised up into the younger formations or 
else the younger formations ~ave been dropped down around it. From the general 
structure of the region, it is more than likely that the former condition is true o 

From all indications .available, it would appear that the N. - S. fault system is 
pre-Modoc and that the other two systems are post-Modoc. Certain indications tend. 
toward the theory that much of the Stargo.mineralization came in along cross ... faults 
(post-Modoc) from a porphyritic intrusion( probably monzonite porphyry) which is 
close at hand. 



JL~o, 
INE. NSRELEASE 

Western General Offices. Office of the General Manager 
Phelps Dodge Tower, 2600 N. Central Avenue, Phoenix, AZ 85004-3015 • (602) 234-8100 

FOR IMMEDIATE RELEASE 

CONTACT: R. W. Pendleton, Jr. 
(212) 940 - 6462 

CONTACT: M. P. Scanlon 
(602) 234-8113 

NEW YORK, NEW YORK, December 11, 1985 -- Phelps Dodge Corpora-
e;... ~ tion, currently the country's largest producer of copper, today 

announced a $90 million project to expand the capacity of its 
Morenci.., Arizona copper operations by 35,000 tons of copper ,-
annually beginning in mid-1987, increasing to 45,000 annual 
tons by the end of the decade. The company will produce about 
400,000 tons of copper in 1985, mostly from its operations at 
Morenci and at Tyrone, New Mexico. 

The major portion of the expansion project will be the 
construction of a solvent extraction/electrowinning plant 
similar to the .company's SX/EW plant at Tyrone. The 
$35 million Tyrone plant came on stream in April, 1984 with a 
production capacity of about 15,000 tons of copper per year~ a 
$15 million expansion that doubled the plant's capacity went 
into operation on December 1, 1985. The Tyrone plant produces 
electrowon copper at a cost of less than 30 cents per pound, a 
performance that is expected to be duplicated by the new 
Morenci facility. 

Phelps Dodge has previously announced its plans to joint 
venture the Morenci operations with Sumitomo Metal Mining Co. 
In this transaction, which is expected to close shortly, 
Sumitomo will purchase a 15% interest in the operations. The 
SX/EW plant and related facilities will be included in the 
joint venture, with each party sharing pro rata in its costs 
and resulting production. 
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T AKENFROM THE REPORT OF THE GOVERNOR OF ARIZONA 1895 

GRAHAM COUNTY 

The works of the Arizona Copper Company are situated on the San Francisco River, at Clifton, and the mines are from 4 to 9 miles distant. An elaborate system of mining tramways and gravity inclines connect the mines with the metallurgical plant, three locomotives being constantly employed ih feeding the plant with raw ores and transporting the coke, merchandise, and copper of the Det~Qit,Copper Companyo The principal mines are the Longfellow, Detroit, Joy, and Metcalf. Of these, the Longfellow is the most famous, having been a steadY,producer for over eighteen years. The more profitable or~s occur in a lime and porphyry contact. This company gives employment to 600 men. It pays out in wages over $400,000 annually. It treats 170 tons of ore per day ,and is producing 340 tons of copper per month; it pays about, one-fifth of the entire taxes of the county, $12,000 a year. Two years ago. this company added to its plant for the treatment of its low-grade ores a sulphuric, acid works, with a capacity of ten tons of strongest sulphuric acid per day, this being the first of its kind in the country!, A leaching plant, equipped with lead-lii1ed pipes and tanks and the latest improve­ments, with a capacity of 100 tons low-grade"pre per day, is also in successful operation and yield~ng 120 tons of copper per month. 

The Arizona and New Mexico Railroad belongs to the same company, and runs from Clifton to Lordsburg, on the Southern Pacific Railroad, a distance of 71 miles t 41 miles being in Graham County. ' It is a narrow gauge, and is us-ed exclusively in the work of the copper camp. It gives employment to 70 men. Without this road it would be impossible for the copper mines to continue operations. . 

The Detroit Copper Company has a plant consisting of four blast furnaces, with a capacity of 220 tons per day; also a ooncentrating mill of 100 tons capacity. The plant and / pipes are all located at Morenci. The water supply is pumped from the Gila River, a distance of 7 miles. The Detroit· Copper CompanYrtm.~s··be,en a steady produoer for ten or twelve years 0 .! ';\ 

,'1',.. .. '''''''~';'' "'\ll)J>"~" ;", • ( ••• 1i"'",J- ",u .. 4.0if;ii";.iI.>~ii; v~ .... x .. ;\:.1,.1< ,\;,n"il. i\ ) "- ,., '" ,,':\"I, .. V\.I., ~.'",~,.,I...;, 



p'he/ps ... ilDdoe . 
DCorporation Morenci Branch. Morenpi. Arizona 85540 

))A J.-1 /} " 4 .' \, )/1/1 '\. /' ~. l'\ 
f" & ~'-""14.. .'! I o/.pt4 ( ;;fk[r? ) 

December 4, 1979 

Arizona Depaitment of Mineral Resources 
Mineral Building - State Fairgrounds 
McDowell & 19th Aves. 
PhuBnix, Arizona 85007 

Dear Sir: 

--------------.--_.---

DE. L: U:) 1979 

!)E'q. j\,1!!'ii, .:Ii.\.. KtSOURCES 
.;}-.•. -..I=:: .... ;v" ARIZONA 

This letter is intended as a request for information 
regarding the mineral commodity potential of massive 
andradite garnet. The Phelps Dodge open pit copper mine 
at· Morenci contains considerable quantities of massive· 
andradite garnet which runs over 95% in purity and contains 
no significant copper mineralization. The material is 
currently being shipped to the waste dumps. Since it would 
appear that this material has some potential as an abrasive, 
we have recently launched a mineral commodity evaluation of 
it. Since we have very little data available on this sub­
ject, any information which your organization can supply 
would be of great assistance. 

Thank you for your time and trouble. 

JWR:tlw 
c: JWR 

Geology 

ICj7( ~ T~'i~ 
ICf7~ 

! 



'lon'1 
IJ iJ.J 

p'he/ps 
illld8c~orafjon Office of the General Manager 

Phelps Dodge Tower, 2600 N. Central A,;:-.~e 
Phoenix, AZ 85004-3015 • (602) 23~-:~O::: 

Attached for your information is the latest letter sent to all union-represented employees and laid-o~f employees of Phelps 

\ 
\ 
\ 

Dodge who remain on strike at Horenci, Ajo and Douglas. 



August 2, 1983 

TO EACH EMPLOYEE WHO IS STILL ON STRIKE, AND EACH LAID-OFF 
EMPLOYEE WHO HAS NOT YET RETURNED TO WORK: 

Negotiations with the unions have broken'off, and no further 
meetings are scheduled. It looks like there will not be a 
negotiated settlement for a long time. 

Nearly 700 of your fellow employees and laid-off employees have 
returned to work in our Arizona operations. This means that 
almost 700 permanen t jobs now belong to them .. 

About 2,250 strikers and laid-off employees have not yet 
returned to work, and it looks like the Company has about 1 ,.500 
more permanent jobs to be filled. So it is obvious that after 
we have filled all of the remaining permanent jobs, several 
hundred of· the people who receive this letter, possibly 
including, you, will not have a job with Phelps Dodge. 

Too many people for too few jobs is like a game of musical 
chairs. Have you thought about what it means to you and your 
family if you don't have a chair when the music stops? 

• As was stated in an earli~r letter to you, the Company 
would be required to put your name on a "preferential 
reinstatement list." But, as was also stated in that 
letter, nobody knows at this time whether you would ever 
get back on a Phelps Dodge payroll, or if you did, how long 
it would take. 

• You would have almost no chance of finding another job as 
good as the one you hadwith 'Phelps Dodge. Thousands of 
miners are already laid off from the other mines in the 
state, and with unemployment as high as it is in Arizona 
and allover the country, what do you think your chances 
would'be of finding a job in some other industry that 
provides the same kinds of wages and benefits you had at 
Phelps Dodge? 

• Even if you could find some low-wage, low-benefit job, it 
probably would require you to move to some other town. 
This means that you Would have to find somewhere else to 
live; you would have to pay all of the expenses of moving 
~our furniture and other household goods; and if you have 
children at horne, they would have to give up their friends 
and classmates and suffer the disruptions of moving to a 
new neighborhood and a new school. 



-2- August 2, 1983 

• You would have to start from zero in building a pension with your new employer. 

• You would start with zero vacatio~ service with any new employer, so you would either be eligible for no vacation or the minimum. 

• Even if your new employer provided- hospi talization and insurance plans (and many employers do not), you might have to stay on the payroll for a certain length of time before you and your family would be eligible for benefits. In addition, you might have to serve a probationary period during which you could be fired by your new employer wi thout appeal. 

• If there was a seniori ty Ii st for your new job, you would be at the bottom of it; you would be the last to be promoted and the first to be laid off. 

The time has come for you to do what is best for you and your family. Remember, when all of this is over, someone is going to have each one of those 1,500 jobs. If it isn't you, it will be someone else - it might as well be you. 
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705 West Wing, Capitol Building 

Phoenix, Arizona 85007 

602-255-5971 

~~GT I C'E TO AH I 20\ A ST ATE ~II NE r NS PECTOR 

SlA1E MINE INSPECTOR 

oct 141983 

In compliance with Arizona Revised Statute Section 27-303: we are 

submitting this written notice to the Arizona state ~Iine Inspector 

(70S h'est h'ing. Capitol Building, Phoenix, Arizona 85007) of our 
~ 

intent t(l~/stop iplease circle one) a mining operation. 

CO~IPA~Y N:\~iE Phelps Dodge Corporation 

CHIEF OFFICER S. C. Holmes 

CO~IPANY ADDRESS p. O. Box 151 

COf.1PANY TELEPHONE NU~IBER 428-6900 
------------~--------------------------------

~INE OR PLANT NM~_=_~_r_a~'g~:!~_~_e_~_n~~~~~~~~~~~~~~~ 
~lINE OR PLANT LOCATION (including county and nearest town, as well 
as directions for locating by vehicle) 

Loca tE~d on the Morenci HiDe propertx, Horenci, Ari70na 

TYPE OF OPERATION Development 

STARTING DATE Oct. 3, 1983 CLOSING DATE DNA 
--~~~-----------------

DURATION OF OPERATION DNA --------------------------------------------------
PERSON SENDING THIS NOTICE __ ~S~.~S~o~r~i~a~n~o~ _______________________ __ 

TITLE OF PERSON SENDING THIS NOTICE Safety Inspector 

DATE NOTICE SENT TO STATE HINE INSPECTOR 9-30-83 
--~~=-~~--------------

*A.R.S. Section 27-303 NOTIFICATION TO INSPECTOR OF BEGINNING OR 
SUSPENDING OPERATIONS: Nhen mining operations are commenced in 
any mine or when operations Lherein are permanently suspended, the 
operator shall give written notice to the inspector at his office 
prior t() commencement or suspension of operations. 



R·ECEIVED·~ 

JAN 30 1985 

DEPT. !MlNH~AL RESOURCES 
PHOENIX, ARIZONA 

Richard W. Pendleton, Jr. 
(212) 940-6462 

NEW YORK, January 28, 1985 -- Phelps Dodge Corporation today' 

announced that it has entered into a letter of intent with the 

Sumitomo Metal Mining Co., Ltd. and Sumitomo Corporation for 

the possible sale of a significant minority interest in Phelps 

Dodge's copper mining properties and facilities in Morenci, 

Arizona, including the Morenci and Metcalf open pit mines and 

concentrators. The Morenci smelter, which was temporarily 

closed at the~nd of 1984, will not be included in the sale. 

In announcing the letter of intent, G. R. Durham~ Presi­

dent of Phelps Dodge, noted: "We are pleased to report this 

deveiopment. The Sumitomo companies have earned a fine reputa­

tion through0tit the world.- - We have been business partners in 

Latin America and 'the Far East for many years and work comfort­

ably with each other. The joint venture of our Morenci coppe,r 

operations with Sumitomo should be a good fit for, and benefit, 

both parties." 

The transaction is scheduled to close by the middle of 

this year. Phelps Dodge will remain the operator of the 

properties, which can produce more than 200',000 tons of copper 

annually. 

The sale is contingent on the purchasers' satisfaction 

with the results of their investigation of the properties and 

facil1 ties, the negotiation of a mutually satisfactory pr~ce 

and definitive contract, and approvals by the board of 

directors of each party and by relevant governmental 

authorities. 



Jl.he/ps 
il'Dd&~oration Safford Branch. P.O. Bo.151. Safford. Arlzon. B5546 

STATE ~~mE INSPECTOR 
SEP 04 1984 

Mr. James H. McCutchan 
State Mine Inspector 
State of Arizona 

August 31, 1984 

705 Capitol Building, West Wing 
Phoenix, AZ 85006 

Dear James: 

The Small Mines Division of Phelps Dodge 
Corporation suspended exploration operations 
at the Cragg Vein legal I.D. No. 02-00024-B1F, 
on August 24, 1984. There are no current plans 
for resuming operations in the near future. 

SS:lw 

Yours truly, 

d./l~~ 
S. Soriano 
Safety Inspector 

RECEIVED 

DEPT. IMINERAL RESOURCES 
PHOENIX, ARIZONA 
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705 West Wing, Capito' Building 
Phoenix, Arizona 85007 

602-255-5971 
OCT 02 1984 

cpt M\NERAl RESOURCES 
P .. "p~OE~lX' ARiZONA 

~OTICE TO ARIZONA STATE MINE INSPECTOR 

In compliance with Arizona Revised Statute Section 27-303: wci are 

submitting this written notice to the Arizona State Mine Inspector 

(705 West Wing, Capitol Building, Phoenix, Arizona 85007) of our 

intent to star~please circle one} a mining operation. 

CO)IPANY NA~iE 
Phelps Dodge Corporation 

-------------------------------------------------
CHIEF OFFICER s. C. Holmes 

--..------------------------------------------------
CO~IPANY ADDRESS P.O. Box 151, Safford, AZ 85548-0151 

GOJl.1PANY TELEPHONE NU:'-'lBER 428-6900 
------~~~---------------------------

~lINE OR PLANT NAME Cragg Vein 
------~~--~------------------------------

MINE OR PLANT LOCATION (including county and nearest town~ as well 
as directions for locating by vehicle) 

.Located on Morenci Mine property. 

TYPE OF OPERATIONUndergroundPRINCIPAL PRODUCT Exploration 

STARTING DATE 9/26/83 CLOSING DAT~ __ 8_/_2_4~/_8_4 ___ _ 

DURATION OF OPERATION ________ -------------------------------------

PERSON SENDING THIS NOTICE S. Soriano 
'-------------------------------------

TITLE OF PERSON SENDING THIS NOTICE Safety Inspector 

DATE NOTICE SENT TO STATE MINE INSPECTOR 8/28/84 
--~--~----------------

*A.R.S. Section 27-303 NOTIFICATION TO INSPE~TOR OF BEGINNING OR 
SUSPENDING OPERATIONS: When mining operations are commenced in 
any mine or when operations Lherein are permanently suspended, the 
operator shall give written notice to the inspector at his office 
prior to corrunencement or suspension of operations. 

•• I ... ,. 



'JEWS RELEASE p'help:.-
i:lod8c~ratiDn Western General Offices. Office of the General Manager 

/0/1#) ~ 
Phelps Dodge Tower. 2600 N. Central Avenue. Phoenix. AZ 85004-3015 • (602) 234-8100 

For release 

9:00 a.m. 

Saturday, December 22, 1984 

PHOENIX, December 22, 1984 - Phelps Dodge Corporation'srMorend 
copper smelter at Morenci, Arizona will be temporarily shut down -on December 31, 1984 . Smelter employees will continue to work 
beyond that date for periods ranging from a few days to several 
weeks, mothballing smelter equipment in order to permit the 
facili ty to be started up efficiently when the price of copper 
improves. 

The shutdown is attributable to present and projected costs 
for air pollution control measures nandated by state and fed~ral. 
environmental regulations. The costs of operatir.g the air 
pollution control facili ties the company has been required to 
install, and the inefficiencies of operating the sme:ter at the 
substantially curtailed production rates required to meet air 
quality standards, are so great that the plant cannot be run at a 
profit at today's copper prices. In addition, significant 
capital expenditures for additional air pollution control equip­
ment would be required to permit the smelter to continue opera­
ting in 1985. 

About 450 employees will be affected. Some will be absorbed 
in other divisions at Morenci or will be transferred to other 
Phelps Dodge operations in Arizona or New Mexico, others will 
take early retirement, and the remainder will be placed on 
indefinite layoff. The company cannot predict at this time when 
or at what copper price the smelter would be reopened. 

DEC 24 1984 

DEPT. MJf'!£RAl RESOURCES 
PHOENIX. ARJZONA. -----



ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Governor Jane Dee Hull Jacqueline E. Schafer, Director 

NOTICE OF PRELIMINARY DECISION TO ISSUE AN AREA WID.E AQUIFER 
PROTECTION PERMIT NUMBER p_11fo193hr.~=-

Public Notice No. 80-00 APP published on Wednesday, July 26, 2000 
in The Tribune, E-astern Arizona Courier and the Copper ERA 

Pursuant to Arizona Administrative Code, Title 18, Chapter 9, Article 1, the Director of the 
Arizona Department of Environmental Quality is issuing an area wide Aquifer Protection Permit 
Number P-l 00 193 to the following applicant; ,) 

Phelps Dodge Incorporated 
Morenci District 
4521 U.S. Highway 191 
Morenci, AZ 85540 

Phelps Dodge Morenci, Incorporated is located in Greenlee County, Arizona, near the towns of 
Clifton and Morenci. The site is located over the Morenci Groundwater Basin as described 
below using the Gila and Salt River Baseline and Meridian: 

Township 3 South, Range 29 East, Sections 21, 22, 23, 26, 27, 28, and 32 - 35 
Township 4 South, Range 29 East, Sections 1 - 36 
Township 5 South, Range 29 East, Sections 1 - 12, and 14 - 17 
Latitude 33° 05' 15"N 
Longitude 1 09° 22' OO"W 

The Morenci District is authorized by Aquifer Protection Pernlit No. P-l 00193 to conduct 
mining operations within the open pit, various development rock and leach stockpiles, numerous 
pregnant leach solution and raffinate ponds, non-stormwater and stormwater impoundments, 
tailing impoundinents, concentrators, solvent extraction/electrowinning (SXlEW) facilities, a '\. 
waste water treatment plant and other ancillary facilities associated with copper mining. The 
Morenci District produces copper concentrate and cathode copper through mining, milling and 
SXlEW processes. Molybdenuin concentrate and minor amounts of gold and silver are produced 
as by-products. 

With 24-hour notice the permit and associated technical documents are available at two 
locations. The documents may be viewed at the Morenci Library located in the Morenci Plaza, 
Morenci, AZ 85540, Monday through Friday froin 10:00 a.m. to 2:00 p.m. and then again from 
3:00p.m. to 7:00 p.m. Please call 520-865-2775 to schedule an appointment to review the 
documents. In addition, the docuinents can be viewed at the Arizona Department of 
Environmental Quality (ADEQ), 3033 N. Central Ave., Records Management Center, Lower 
Level, Phoenix AZ. 85012-2809. Please call 602-207-4378, to schedule an appointment to 

3033 North Central Avenue, Phoenix, Arizona 85012, (602)207-2300 



review the file. 

Persons may submit comments on the proposed actions, in writing, within thirty (30) days from 
the date of this published notice. The written comments must be submitted to ADEQ, 3033 N. 
Central Ave., M0401A, Phoenix AZ 85012-2809, Attention: Julie Riemenschneider. 

NOTICE OF PUBLIC HEARING 

ADEQ will hold concurrently a public workshop and public hearing on August 28, 2000, from 
2:30 p.m. to 8:00 p.m., at the Morenci Club, located in the Morenci Plaza, Morenci AZ 85540. 

Any person may appear at the public hearing and may present their views orally or in writing. 
Written comments may also be sent to ADEQ at the above referenced address. We anticipate 
that a decision vvillbe made on this pern1it within a maximum of thirty (30) days. 
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NEWS RELEASEi~ Jl,.helps 
il'lIdJl.~o/Wtion 2600 N. Central Avenue, Phoenix, AZ 85004-3014 • [602) 234-8100 

F or Immediate Release 
Contact: Thomas M. Foster 

(602) 234-8139 

PHELPS DODGE MORENCI REPORTS CONVEYOR FAILURE 

PHOENIX, Arizona - December 26, 1997 - Phelps Dodge Corporation today 

reported the failure of a section of the ore conveyor system at its Morenci, Arizona, 

copper mining and processing facility on December 23, 1997. No injuries occurred as a 

result of this incident. Alternate ore transport systems are currently being made 

operational. Repair and reconstruction activities have begun and currently are estimated 

to be completed within 30 to 45 days. The conveyor shutdown is expected to reduce 

Morenci's concentrate production by 20 million to 30 million pounds of contained 

copper, and production costs will increase until necessary repairs to the conveyor system 

are completed. There will be no impact on Morenci's solution extractionlelectrowinning 

cathode production, which accounts for more than 50 percent of the operation's output. 

The cause of the failure is not yet known. 

@ Printed on recyded paper 

The conveyor system, which delivers ore from the mine to the Morenci and 

Metcalf concentrators, travels approximately 2 'l2 miies across the facility to deliver 8"­

diameter broken copper ore to the intermediate ore stockpile. At approximately 7:30 a.m. 

(lVtST) on December 23, a 185-foot section of the conveyor system collapsed at the point 

at ~hich it crosses Arizona Highway 191. 

Phelps Dodge Corporation is among the world's largest producers of copper, 

operating mining and manufacturing facilities that employ more than 16,000 people in 26 

countries. 

### 
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Bureau of Land Management · Arizona 

Up 

Su ...... ary: 

Phelps Dodge Corporation, a mining company, has 
proposed the Morenci Land Exchange in which Phelps 
Dodge would acquire approximately 3,770 acres of 
public lands (selected land) adjacent to their existing 
Morenci Copper Mine in Greenlee County, Arizona. In 
exchange, the BLM Safford District would acquire 
approximately 1,040 acres of privately held land 
(offered land) occurring in four parcels located in 
Greenlee, Graham, Cochise and Pima counties. 

Ba«:kground: 

Phelps Dodge Mining Company, the mining and metals 
division of Phelps Dodge Corporation, is one of the 
world's largest producers of copper and continuous-cast 
rod. The Morenci Mine produced 874 million pounds 
of copper in 1995, about 20 percent of the nation's total 
domestic copper production. 

Phelps Dodge is seeking to consolidate its land 
holdings within and adjacent to areas of ongoing 
mineral development at the Morenci Mine. The 
company intends to use a portion of the selected land to 
support and expand current mining-related operations, 
with the remainder used for site security and 
environmental buff~rs. In exchange, BLM has the 
opportunity to acquire lands containing important 
natural resources and other values. 

. The Proposed Action is consistent with BLM's Safford 
District Resource Management Plan (RMP), which 
identifies the selected lands for potential disposal. The 
offered lands are located within three Long-Term 
Management Areas (LTMAs) identified by the RMP. 
Criteria for lands to be acquired within LTMAs 
include: lands with riparian habitat; lands within 
watersheds of important riparian areas; land with high 
value wildlife habitat; land for administrative sites, 
developed recreation sites; lands with significant 
cultural and paleontological properties; and lands 
within special management areas. 

August 1996 

Currenl Slalus: 

Four public open house meetings were held during 
December 1994, in Safford, Clifton, Phoenix, and 
Tucson to provide information to the public concerning . 
the proposed exchange. A Draft Environmental Impact 
Statement (EIS) was published in December 1995. 
Currently, the Final EIS is being prepared and will be 
distributed to .the public on October 1, 1996. A Record 
of Decision will be published in December 1996~ 

BLM Posilion: 

BLM has authority to complete the exchange under 
Section 206 of the Federal Land Policy Management 
Act of 1976, after considering whether the exchange 
will 1) provide the opportunity to achieve better 
management of federal lands; 2) meet the needs of state 
and local residents and their economies; and 3) secure 
important objectives, including but not limited to, 
protection of fish and wildlife habitats, cultural 
resources, watersheds, and wilderness and aesthetic 
values. After careful analysis and consideration, which 
includes the preparation of an EIS, BLM will be in a 
position to finalize its decision. 

Conla«:l: 

Carol Kershaw, BLM Arizona State Office 
602/650-0235 

Denise Meridith, BLM Arizona State Director 
602/650-0500 
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START-uPNUMBER6:?71 8:; 
STATE NUM8ER~ ____ _ 
MSHA NUMBER ____ _ 

NOTICE TO ARIZONA STATE MINE INSPECTOR 

In compliancsw1thAr1zona Rev 1 sed statute Sed.kJff27-303, we ere submnUng thfs written noUce to the Ar1zona 
state Mine Inspector of our intent to start ~stOp _ move _ (please check one) 8 mining operation. 

If this is 8 m0Y8, please show test location: _________ ~_---
If you h8v8 not opermed 8 mine prevtously In Arizona, please check hera: ;;;» fr you want the EducaUon & 
Training Division to assist with your mine safety training, please check here: If this operatfon will use 
OIanloo (or le«:hlno. P leese chedt here: __ 

DIVISION: ________________________ _ 

MINE OR PLANT NAME: a1t?&~c_i ~1u11J; T~LEPHONe{U;oZ-)BbZ. A$ZI 

CHIEF OFFICER: . (James 1--- 'Iv/If 
COMPANY ADDRESS: CJoa? <;; Hecd)' Pc· 
CITY: T~ STATE: A7b ZIP CODE: 8SZ-e.&b 

MINE OR PLANT LOCATION: (Include county and nearest town, as well as dtrect10ns for 
Jocat1ngp~pertybyvehjcJe)·~~~~~~~~~~~~~~~~~ 

ll1oceI1e~' &eJ1lec Cb. A7/'?;44?i 

, 

,. '. .. . . :, Ex {ova+ioJ/l i20C/t 
TYPE OF OPERATION: . /! II PRINCIPAL PRODUCT: 5iaMD/cs· 

I appfo)(i~ el'1 ' 0Ffrox'i(1Ao:+~/ 
ST ART I N6 DATE: 11 ~ I - Bk? CLOSING DATE: r J .. to .. eb DURATION: ,S Wez:i<4$ 

PERSON COMPLETING NOTICE: cJob c.e-z-vt TITLE:St!b> G-As ;neec 

DATE NOTICE MAILED TO STATE MINE INSPECTOR: II·~ 1" B <0 ~ 
I 
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ARlioNADEPARTMENT OF HJ£ALTH SERVICES 

BRUCE BABBITT, Governor 

BOYD DOVER, Acting Director 

\ 

by the 
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L,.!~'l~~:;:2~~'~~:J~;,;L J 
JOINT NOTICE OF PROPOSED ACTION 

U. S. Environmental Protection Agency 
Regi on 9 O~-5-1) 
215 Fremont Street 
San Francisco, CA 94105 

Telephone: (415) 974-8105 

On Application for National Pollutant 
Discharge Elimination System (NPDES) 
Permit to Discharge Pollutants to 
Waters of the United States 

State of Arizona 
Department of Health Services 
2005 North Central Avenue-Room 300 
Phoenix, AZ 85004 

Telephone: (602) 257-2270 

On Application for Certification 
for Compliance with Applicable 
Effluent Limitations and 
Appropriate Requirements of the 
State of Arizona 

The Environmental Protection Agency (EPA), Region 9, San Francisco, 
California, and the Arizona Department of Health Services (ADHS) are jointly 
issuing the following notice of proposed action under the Clean Water Act 
(CWA). 

The Environmental Protection Agency, Region 9, San/Francisco, California, has 
received a complete application for a National Pollutant Discharge Elimination 
System (NPDES) permit and has prepared tentative determinations regarding the 
permit. 

On the basis of preliminary review of the requirements of the Clean Water Act, 
as amended, the implementing regulations, the Regional Administrator, Region 9 
Environmental Protection Agency, proposes to issue an NPDES permit to 
discharge to the following applicant, subject to ~ertain effluent limitations 
and special conditions. 

Public Notice No. 42-86-AZ November 5, 1986 

Phelps Dodge Morenci, Inc. 
c/o Phelps Dodge Corporation 

~~renc; Branch~;~ __ 
(Morenci, Arizona 85540 

NPDES Permit No. AZ0022705 

The Department of Health Services is An Equal Opportunity Affirmative Action Employer 

Central Palm Plaza Building 2005 North Central Avenue Phoenix, Arizona 85004 



The applicant operates the Morenci Mine in Greenlee County, Arizona. The 
proposed discharge will consist of storm water overflow and Chase Creek 
Diversion water. There are three discharge points. They are located at the 
following coordinates: No. 001 - latitude 330 04 1 07" N, longitude 1090 19 1 

49" W; No. 002 - latitude 330 04 1 53" N, longitude 1090 23 1 35" W; and, No. 
003 - latitude 330 03 1 20" N, longitude 1090 18 1 36" W. The receiving waters 
are Chase Creek and Gold Gulch, tributary to the San Francisco River. The San 
Francisco River has protected uses of Aquatic and Wildlife, Domestic Water 
Source, Full Body Contact, Agriculture Irrigation and Agriculture Livestock 
Watering. The proposed permit contains effluent limits for Cadmium, Copper, 
Lead, Mercury, Zinc and pH. The permit, as proposed, will expire five years 
after the effective date of the permit. 

The State of Arizona is considering a request to certify the discharge 
described above, pursuant to Section 401 of the Clean Water Act. The 
certification will set forth any limitations and monitoring requirements 
necessary to assure compliance with water quality standards under Section 303, 
areawide waste treatment management plans under Section 208(e), effluent 
limitations under Sections 301 and 302~ standards of performance under Section 
306, or prohibitions, effluent standards or pretreatment standards under 
Section 307 of the CWA, and any other appropriate requirement of State law. 

The State may certify a draft permit and specify conditions which are more 
stringent than those in the original draft permit, where the State finds such 
conditions necessary to meet the requirements of the CWA. For each more 
stringent condition, the certifying State agency shall cite the CWA or State 
law references upon which that condition is based. Review of appeals of 
limitations and conditions attributable to State certification shall be made 
through the applicable procedures of the State. 

The Administrative Record, which includes the application, draft permit 
conditions and other relevant documents, is available for public review Monday 
through Friday from 9:00 a.m. to 4:00 p.m. at the EPA address below. A copy 
of the draft permit and other pertinent documents may be obtained by calling 
or writing to the addresses below. 

Persons wishing to comment upon or object to the proposed determinations or 
request a public hearing pursuant to 40 CFR 124.12 should submit their 
comments or request in writing within thirty (30) days from the date of this 
notices either in person or by mail to: 

U~ S. Environmental Protection Agency 
Region 9 (W-5-1) 
Attn: Andrew Lincoff 
215 Fremont Street 
San Francisco, CA 94105 

Telephone: (415) 974-8284 

State of Arizona 
Department of Health Services 
Attn: Wayne H. Pal sma - Room 300 
2005 North Central Avenue 
Phoenix, AZ 85004 

Telephone: (602) 257-2270 

All comments or objections submitted within thirty (30) days from the date of 
this notice will be considered in the formulation of the final determinations 
regarding the application. If the response to this notice indicates a 
significant degree of public desire for a public hearing, the Regional 
Administrator shall hold one in accordance with 40 CFR 124.12. A public 

2 
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notice of such nearing will be issued at least thirty {30) days prior to the 
hearing. A request for a public hearing shall be in writing and shall state 
the nature of the issues proposed to be raised in the hearing. 

The permit will become effective thirty-three (33) days following the date of 
mailing by the EPA of the final permit. If no comments request a change in 
the draft permit, the permit will become effective three (3) days from the 
date of mailing. 

A request for an evidentiary hearing may be submitted to the Permits Record 
Coordinator, (W-5-1), within thirty-three (33) days following the mailing of 
the final determination, in accordance with 40 CFR 124.74. If granted, 
applicable provisions of the permit will be stayed pending the hearing. 

Please bring the foregoing notice to the attention of all persons you know 
would be interested in this matter. 

3 



T~N FROM THE REPORT OF THE GOVEaNOR 1897 

NORENCI, AND THE DETROIT COPPER COMPANY 

Th~ town or mining camp of Morenci is one of the most picturesque in the Territoryo It, is 

loqated ~ miles from Clifton in the hills, being some 1.500 feet higher~ The town is 

bu~lt on a series of sloping hills. The population is- largely Mexican, that cl~ss of " 

laqor predominating in the mines there o The town is built on the II catch-as-you-canu plan, 

an~ houses of all shapes and sizes built of adobe, mud v lumber, rocks, barrel staves, 

cativas, etc., are to be seen clinging to the steep hill$ides, one above the other, covering 

a space of probably "·half a mile square. 

\ 

Morenci is the home of the Detroit Mining Company, who "have a magnificent reduction plaint, 

consisting of a large concentrator, several huge-smelting furnaces, and a Bessemer converter 

plaht, the latter having been put in successful operation last year and being the first 

operated in the Clift0n district. The output of this plant was greatly increased by the 

addU.tion of the converter process, and may now be" estimated at near 7.50,OOOpounds·of' 

copper monthly. . 
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" 
p,.he/ps 
illld&~mwtfon Morenci Branch, Morenci, Arizona B5540 

R'ECEIVED 

DEC 271979 

llfPT.· IMINERAL RESOURCES 
PHOENIX, ARIZONA 

Mr. Ken Phillips 
Mineral Resources Specialist 
Department of Mineral Resources 
Mineral Building, Fairgrounds 
Phoenix, Arizona 85007 

Dear Mr. Phillips: 

December 26, 1979 

As discussed during your visit to Morenci on December 18, 
1979, the Morenci Branch is interested in determining the 
present market conditions for a quantity of zinc· bearing material 
which has been stockpiled at Morenci. 

Approximately 40,000 tons of material had an average grade 
of 5.28% Zn, 0.27% Cu, and 0.17 oz/ton Ag and has been stockpiled 
in logitudinal rows parralleling a railroad track. The stockpiled 
material consist of the mineral sphalerite, pyrite, magnetite, 
calcite, minor chalcopyrite, siderite, quartz and tremolite, all 
in a gangue of limestone. This sphalerite is iron rich marmatite. 
The material consistsof mostly +4 inch size with very little 
fine material. Selected grab samples of the zinc bearing ore 
material (high grade) revealed the following values (%): 

Cu Cd Si02 

0.11 0.07 2.1 

Fe 

32.7 

S Au 

0.028 23.66 34.36 0.184 0.002 
oz/ton oz/ton 

The grab samples contained small 
as listed below, ~ll of which will be 

. analysis (%): 1(~·!1 

amounts of other elements 
determined by spectrographic 

r·~Mj· 
As ~) Te Fe Sn Pb Ni 

0.43 0.12 0.073 2.89 47 ppm 0.44 20 ppm 

Any assistance in determining a market for this material 
will be appreciated. 

EMS:tlw 

Best Regards, 

~~A~ 
~//~ 
E. M. Schern 
Chief Geologist 
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705 West Wing, Capitol Building 

Phoenix, Arizona 85007 

602-255-5971 

NOTICE TO ARIZONA STATE MINE INSPECTOR 

In compliance with Arizona Revised Statute Section 27-303~ we are 

submitting this written notice to the Arizona State Mine Inspector 

(705 West Wing, Capitol Building, Phoenix, Arizona 85007) of our 

intent to ~~stop (please circle one) a mining operation. 

COMPANY NAME Power Master I Inc. 
--------------------~----~--------------------

-----

CHIEF OFFICER Bob D. Landreth 
------------------------------------------------------

COMPANY ADDRESS 803 E. Holt Blvd. Ontario, Calif. 

COMPANY TELEPHONE NU~1BER 714-983-2676 
----~--~~~~~----------------------

MINE OR PLANT NAME Phelps Dodge - Morenci Plant 

~lINE OR PLANT LOCATION (including county and nearest town, as wel1 

as directions for locating by vehicle) 

Morenci, Arizona 

TYPE OF OPERATION Service PRINCIPAL PRODUCT Catalyst Screening 

STARTING DATE _~pr i 1 24, 198 4::LOSING DATE April 30, 1984 App. 

DURATION OF OPERATION Approx ima te ly 7 days 

PERSON SENDING THIS NOTICE Bob D. Landreth 

TITLE OF PERSON SENDING THIS NOTICE Pres iden t 

DATE NOTICE SENT TO STATE NINE INSPECTOR Apr il 20, 1984 

*A.R.S. Section 27-303 NOTIFICATION TO INSPECTOR OF BEGINNING OR 

SUSPENDI:-';G OPERATIONS: When mining operations are commenced in 

any mine or when operations Lherein are permanently suspended, the 

operator shall give written notice to the inspecto~ at his office 

prior to commencement or suspension of operations. 

~/80 



300 Park Avenue. New York. N.V 10022.(212) 940-6400 
- LRJ_ 
- AEH_ 
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FOR IMMEDIATE RELEASE ~~ 
Contact: R1ehard W. Pendleton, Jre 
(212) 940~6462 ~.~t. 

?A1;;"':7~ A 'J J 1Itw.It, swp, 
~ ,A. 11 .. 8"') 

NEW YORK, November 5. 1985 w Phelps Dodge Corporation today announced that it 
has entered into a heads of agreement with Sum1tomo Metal Mining Co., Ltd. for 
the sale of a 15% interest in Phelps Dodgels copper mining properties and 
facilities in Morenei, Arizona. The purchase pr1ee is $75 m111ion. 
The· transaction is expected to close in December. 

Phelps Dodge wiJl remain the operator of the properties, which can 
produce more than 200,000 tons of copper annually_ As previously announced, 
a letter of intent covering this transaction was signed last January. 
The sa1e remains subject to the negotiation and execution of definitive 
agreements, to the approvals of the Boards of Directors of the companies and 
various governmental approvals. 

* * * * '" * 
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, " .' Jane DeeHull 
, Gove,:nor 

February n ,2002 

'Mr. BrianJ. Mussel~ 
",Malul;ger Environmelltal Services 
Phelps Dodge Morenci, Inc. ' 
4521 U.S. Highway 1.91, 
Morenci, Ariz,Olla85540 ' I' ' 

";',, . 

,Re: Notific~tjQn of the Fi~~l DecisioQ to Issu~ AU Anlendment to Aq 9ifer Prot~ction Pe~mit . , ,(A~:p) Number, P " 10Q19~, ~,' ' ',',' , ' 

'Dear Mr. Musser: 

The Water PerUlitsSection, Milling UIiit of the Arizona Department 'ofEilyjr~nil1el1tal Qu~lity , ' (ADEQ) pursuant to Adzol1a Aqll1it)istrt;ltive Code R18-9-A20 l.E; is il0tifyh,lg Phelps, podge , , Morenci, Inc. (PDMI), ofthejj~ fiJlaI de~isJ()n to issue an alnendmeiltJo APP nLJn~ber P~I0019~~ '), 

ADEQ is pleased to pl~ovide rDMI with the enclos~d arn~n(~ment summary, signed by the Dh:ector ' of the Water Quality Division. Also provjd~d isa complete c'opy of the amellded perqlit:, ' 

Congr,atulatiol1s, anl:best wishes on yoiurl1,1ining endeavor.' We appreciat~ your effolis to protect the' environment of Arizona during'your project. If you have any questions, please contact me at 1.,.800-':, 234-5677, extension 4590. 

Sincerely, 

S}-rr &~Y'JL_ 
, 

Jeff Emde, Project Manager, 
Water P~rmi'ts Section, Mi'lling U.nit 

, c: with enclosures 
,Lynne Dekarske, Administrative,Assistant"WPS, ADEQ, 
DOll Shroyer,M,anager, 'WQDU, ADEQ ' 

" Dave Esposito, Manager, SRO, ADEQ, 
, Larry Bogdanski, SRO,ADEQ 

,,'c: 'without enclosures , ' " 
, Eric WHson, Manager, \VPS Mining Unit, ADEQ 

rvlike~TraLJbert, Sectiol1'Manager,WQCS,ADEQ 
rvluo2:00IO'-:lnventory nlll11~er 100193 ' 

~ Northern Regional Office 
,1515 East Cedar Avenue II Suite F -'Flagstaff, AZ 86004 

, (9~8) 779~0313 ' 

Southern Regional Office 
, 400 \!\Iest Congress Street • Suite 433 II Tucson, Al 8570'1 

(520) 628-6733 
Printed on rec}'c/ecl paper 



Mine: Morenci 
County: Greenlee 

'. / I,. /h.o (V2.rJ<-( fp) (J .. ~lt!.t.? 
ArIzuna Department of ]\rlInes ano l~Ineral Resources 1B(,({ 

1502 West Washington, Phoenix, AZ 85007 Phone (602) 255-3795 (tep~' 
1-800-446-4259 in Arizona FAX (602) 255-3777 www.admmr.state.az.us . 

Information Summary 

Date: May 19, 2001 
Engineer: Nyal Niemuth 

Summary of information provided at the SME Geology field trip to Morenci May 19,2001 by Dave 
Travis, Manager Resource Management and Ralph Stegen, Chief Geologist and others. This information 
supplements the handout provided. Copy added to ADMMR's Morenci mine file. 

Brooks Hunt reports that Morenci is the 5th largest copper mine in the world. Past production combined 
with known future reserves and resources total 7.5 billion tons at 0.43% Cu or 62 billion pounds of copper! To 
relate to these large numbers consider that this is 1014 copper pennies or enough copper for 220 million US 
homes. 

The deposit is unlike all others in that it is almost all supergene chalcocite mineralization. This has now 
let PD change it to an all leach operation. The Morenci concentrator closed at the end of February after having 
operated continuously since February of 1942. 

Dave Travis, Manager Resource Management - General presentation and overview of Morenci operations 
Run of mine dump leach material is stacked in 20 to 30 foot lifts that produce 580 m lb. per year. An 

additional 30% will come from the new crushing operation supplying the Stargo leach field. The mine's 
production is limited by the capacity of the EW tank houses. The best 75,000 tons per day is crushed, 0.65 % type 
material, some as high as .89% .. The base layer and is 1.5" size. Later layers will be 0.5" crush size. Break even 
of crush leach operation is about 0.4%, so will try to increase it. Crush leach recovery at 1.5 inch is 70% and at 
0.5 inch is 80%. but it still takes 3 years to get that percentage recovery. Run of mine leach material's grade is 
.3%. The dump leach recovers about 50% in 3 years. No oxide material is crushed. There may be 50 m tons of 
oxide material left in the district. Morenci recently obtained a Title Five air permit. This may be the first such 
permit for a mine in the state and will facilitate operations. The Morenci pit was mined out in 1994. The current 
area of active mining and leach dumps/stockpiles is 5 x 8 miles. The total mine area occupied is about 82 square 
miles. 

Sketch showing generalized positions of the various deposits/pits of the Morenci district. 
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Mining equipment and practices 
Morenci has a fleet of 15 rotary drills. Fragmentation size averages 10 inches, a figure greatly improved 

from 15 inches by using GPS to accurately position the drill rigs. Recovery improved from 48 to 52% due to 
improved fragmentation. The mine uses 800,000 Ib explosives per day. The shovel fleet of 13 includes 5 P&H 
2800's, and 8 P&H 4100;s, a 70(?) truck fleet that includes mainly Cat 240-ton 793's equipped with light-weight 
throw-away beds, 30 Komatsu 320-ton 930E's that are being converted to light-weight, disposable beds, and 3 
Cat 797's built to carry 400 tons, but as tires are still a problem, limited to only 360 ton loads. The block size used 
for mine modeling is 20' x 20' x 50'. The mine is producing about 800,000 tons per day. The two agglomerators 
used in the leach crushing circuit are identical to those at El Abra in Chile. Raffinate is applied 5 to 8% moisture, 
that will increase to 10% on the half inch material. Air, heat, and bacterial action gives leaching a fast start. Two 
2,000 feet long radial arm stackers construct 22.5' foot lift and then advances on new material at the high grade 
Stargo leach stockpile. 

The ML T - Morenci Leach Test is supplemented by test columns of two sizes, 20 ft x 1 ft and large 
columns, 30 x 6 ft. Leach solution is applied at the rate of .003 gallon per minute per sq ft. Four SX plants process 
80,000 gal per minute leach solution. The SX plants are located close to the heaps to minimize pumping to the 3 
tank houses. Morenci has 3 tank houses: Central with a capacity of 400 million Ib per year, Southside built in 
1996 with a 150 million Ib per year capacity and the newest, Stargo built in 2000 with a 240 m lb. per year. A 
current density of 28 amps per sq ft. is used. The EW could operate at up to 31 amps if the quality could be 
controlled. That would result in a 10 percent increase to 900,0000 Ib per year. Most of the cathodes produced go 
to the rod mill in El Paso. Water use is 13,000-gpm clean water imported, there is lots of water reuse. Power 
normally costs 3 to 5 cents per kilowatt, now it is costing 6 to 7 cents per kilowatt. Some crushing is deferred 
during the day till night when rates are cheaper since there is a surplus crushing capacity. The leach cycle for the 
high-grade stockpiles is 90 days on, 30 days off, and then 30 on. This creates synthetic covellite and then the 
bacteria gets going as the temperature- gets hot, the last acid also acts as a rinse. 1 percent pyrite generates some 
acid, so don't need to add a lot to the dumps and stockpiles. Most acid consumption occurs in the tank houses. 

Ralph StegeD - Chief Geologist - Geologic Overview, 520-865-6959 rstegen@phelpsdodge.com 
(I requested the general presentation as either print outs or as a Power Point presentation) 

Steve Enders, VP, - Mine Site Exploration, just finished his PhD thesis on the Morenci district (rumored he has it 
on CD-ROM). 

Coronado, Garfield, and Western Copper deposits are hosted in Precambrian granites that have low acid 
consumption. Others deposits are hosted mainly in Paleozoic and Cretaceous sediments. Some limestone skarns 
are high acid consumers. Early skarns are anhydrous with diopside and gamet, late skarns are hydrous with 
actinolite, tremolite, and epidote. Without supergene mineralization Morenci would be a copper occurrence, not a 
mine. The highest hypogene grades average 0.35%. Ten ore types are recognized today, 3 of them, types 2, 3 and 
10 go to the leach crushing circuit. Formation of the supergene blanket occurred at ages of 13, dominantly 10 -7, 
and 5 to 4 million years ago. The keys to its formation were proto ore character, pyrite to chalcopyrite ratio that 
varied from 4: 1 - 10: 1, the episodic structural history, and environmental factors including water table and 
erosion rate. 

The district's hypogene mineralization averages 0.16% copper. For the life of the mine reserve, chalcocite 
is the dominant copper mineral. Covellite may be important in the future. For 2001, copper production should 
total about 780 million pounds. By September the switch will be made to half inch crushing for the Stargo leach 
stockpile. 

Notes from the tour 
400 m tons of 0.5% Cu, largely as chalcopyrite, was left in the bottom of the Morenci pit. Leach dumps 

now unfortunately cover that mineralized material. Phelps dodge is still shipping stockpiled concentrate; about 1 
month's amount remains. Current focus of all mining is chalcocite mineralization. Characterization of ore types is 
to maximize economic leach production. At present the chalcocite crushed leach cut-off grade is 0.6%. Current 
average grade of material being fed to the crushing plant and Stargo stockpile is 0.8%. 
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ARIZONA DEPAR;~ENT OF HEALTH SE~CES C--
BRUCE BABBIlT, Governor 

LLOYD F. NOVICK, M.D., M.P.H., Director 

" 

LOCATION OF PUBLIC HEARING CHANGED 
NOTICE OF PUBLIC HEARING AND INTENT TO ISSUE 

A GROUNDWATER QUAILTY PROTECTION PERMIT 
Pursuant to Arizona Compilation of Rules and Regulations, Title 9, 

Chapter 20, Article 2, the Director of the Arizona Department of Health 
Services intends to issue a Groundwater Quality Protection Permit to the 
following applicant, subject to certain special and general conditions. A 
public hearing will be held to solicit public comment and recommendations 
prior to final action by the Director. 
Public Notice No. 74-86-AZGW 

Phe.1 ps~",p'odgg:G,~ase Creek Ora i nage Control/Dump Leach System 
rr."3·S:-:"lt:~29'''·\'E~:·'~"i'P'Sec't;!;-u)nisi';:);~f·)3\3\i; 34; and 35, S W 1 /4 ; 
T. 4 S., R. 29 E., Sections 3; 4; 5; 6, E 1/2; 7, E 1/2; 8; 9; 
10; 11, W 1/2; 14, W 1/2; 15, 16; 17, NW 1/4 and NE 1/4 and SE 
1/4; 20, NE 1/4; 21, NW 1/2; 22, N 1/2; and 23, N 1/2; 
Near Morenci, Arizona 
Groundwater Quality Protection Permit No. G-0001-06 

This system was initially designed to abate surface water discharges in 
Chase Creek which violated Surface Water Quality Standards. By creating 
impoundments as part of the abatement plan, a Groundwater Quality Protection 
Permit is required. The leaching portion of the system consists of two 
solvent extraction plants with one electrowinning plant, and lined 
impoundments for containment of pregnant leach solutions. The drainage 
control system is designed to contain the runoff from the 100 year 24 hour 
rainfall event, and has the ability to contain runoff in excess of this in an 
existing tailings pond. Groundwater monitoring will be required, and surface 
water quality monitoring will be required through an NPDES Permit to be issued 
by EPA. No drinking water uses presently exist downgradient from the site in 
the Gila Conglomerate aquifer. 

The Administrative Record, which includes the application, draft permit 
conditions and other relevant documents, is available for public review Monday 
through Friday from 8:00 a.m. to 5:00 p.m. at Arizona Department of Health 
Services, Environmental Health Services, Water Permits Unit, 2005 North 
Central Avenue, Phoenix, Arizona 85004 (telephone:257-2270). 

Persons may submit comments on the proposed action, in writing, to 
Arizona Department of Health Services at the above address within thirty (30) 
days from the date of this Notice. The public hearing will be held on October 
28, 1986 at 7:00 p.m. at CLIFTON SCHOOL CAFETERIA, 111 HILL STREET, CLIFTON, 
ARIZONA 85533. 

The Department of Health Services is An Equal Opportunity Affirmative Action Employer. 

Central Palm Plaza Building 2005 North Central Avenue Phoenix, Arizona 85004 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

BR veE BABBITT. Governor 
LLOYD F. NOVICK. M.D .• M.P.H .• Director 

NOTICE OF PUBLIC HEARING AND INTENT TO ISSUE 
A GROUNDWATER QUAILTY PROTECTION PERMIT 

Pursuant to Arizona Compilation of Rules and Regulations, Title 9, 
Chapter 20, Article 2, the Director of the Arizona Department of Health 
Services intends to issue a Groundwater Quality Protection Permit to the 
following applicant, subject to certain special and general conditions. A 
public hearing will be held to solicit public comment and recommendations 
prior to final action by the Director. 
Public Notice No. 74-86-AZGW September 22, 1986 

Ph el ps Do ~ 9~:,f.b,g,?".e".";c"r:.gg~k.., .. ,D.~<.aLtna"g.e,,,.,Contr.oJiD,lJmR<,~~~£.b",;,S. . .x§,t"~m. 
~rs'"~-';'Jf~~~t9 E., Sections: 33; 34; and 35, SW 1/4; 

T. 4 S., R. 29 E., Sections 3; 4; 5; 6; E 1/2; 7, E 1/2; 8; 9; 
10; 11, W 1/2; 14, W 1/2; 15, 16; 17, NW 1/4 and NE 1/4 and SE 
1/4; 20, NE 1/4; 21, NW 1/2; 22, N 1/2; and 23, N 1/2; 
Near Morenci, Arizona 
Groundwater Quality Protection Permit No. G-000I-06 

This system was initially designed to abate surface water discharges in 
Chase Creek which violated Surface Water Q~ality Standards. By creating 
impoundments as part of the abatement plan, a Groundwater Quality Protection 
Permit is required. The leaching portion of the system consists of two 
solvent extraction plants with one electrowinning plant, and lined 
impoundments for containment of pregnant leach solutions. The drainage 
control system is designed to contain the runoff from the 100 year 24 hour . 
rainfall event, and has the ability to contain runoff in excess of this in an 
existing tailings pond. Groundwater monitoring will be required, and surface 
water quality monitoring will be required through an NPDES Permit to be issued 
by EPA. No drinking water uses presently exist downgradient from the site in 
the Gila Conglomerate aquifer. 

The Administrative Record, which includes the application, draft permit 
conditions and other relevant documents, is available for public review Monday 
through Friday from 8:00 a.m. to 5:00 p.m. at Arizona Department of Health 
Services, Environmental Health Services, Water Permits Unit~ 2005 North 
Central Avenue, Phoenix, Arizona 85004 (telephone:257-2270). 

. Persons may submit comments on the proposed action, in writing, to 
Arizona Department of Health Services at the above address within thirty (30) 
days from the date of this Notice. The public hearing will be held on October 
28, 1986 at 7:00 p.m. at Greenlee Conty Board of Supervisors, Conference Room, 
5th Svenue & Leonard, Clifton, Arizona 85533. 

--.--,...........~-~. 
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The Department of Health Services is An Equal Opportunity Affirmative Action Employer. 

Central Palm Plaza Building 2005 North Central Avenue Phoenix, Arizona 85004 
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STATE OF ARIZONA 

DEPARTMENT OF MINES AND MINERAL RESOURCES ----.. 
Mineral Building • State Fairgrounds. Phoenix, Arizona 85007 

(602) 255-3791 

Phelps Dodge Morenci Copper Mine 
AIME Spring Hydrometallurgy Field Trip 

May 15, 1990 

Information from Phelps Dodge Engineering Staff 

Introduction 
In 1937 stripping began on the Morenci copper deposit. The first ore 

from the open pit reached the mill in 1942. Metcalf was constructed in 1975. 
In 1985 the mines produced about 200,000 tons per day (TPD). During February 
of 1989 the in pit crusher and conveyors began operation. Conveyor PI, which 
goes through the tunnel to the mi 11, is· 5,500' in 1 ength. It is now fed by 
conveyor P6 wh i ch is 4,000' long and comes from the fi rst 1 ocat i on of the 
Morenc i in pit crusher. Soon the 400,000 TPD 1 eve 1 wi 11 be passed and when 
the present expansion is complete production will hit 550,000 TPD. At present 
the mine fleet consists of 15 shovels - 15, 22, and 35 yards in size, while 
their are 46 trucks of 170 and 190 ton sizes. Material mined with a grade 
of .4% Cu and better goes to the concentrators, below that grade goes to the 
leach dumps. 

Northwest Extension 
Economi c model i ng of the Northwest Extens ion depos i t was done us i ng a 

25,000 ton block model. Factors assigned to each block include $/ton value, 
total copper, oxide copper, % molybdenum, % pyrite, rock type, and ore type. A 
floating cone algorithm was used where each block must pay to be mined. After 
this determination the data is smoothed. The upper two thirds of the deposit 
is oxi de wi th brochanth i te, chrysoco 11 a and other oxi de mi nera 1 s wh i 1 e the 
lower third shows strong supergene chalcocite mineralization. To gain access 
to the deposit required the relocation of power lines and 2 miles of highway 
U. S. 666. The highway was temporari 1 y relocated in 1 ate 1989 to the east 
within the pit. It will eventually be located to the west and north of the 
its present 1 ocat ion. The mi ne is est imated to have a 14 year 1 i fe. Ore 
reserves are cal cul ated to be 76 mi 11 i on tons of .66% Cu from the fi gures 
reported in the 1988 and 1990 Phelps Dodge annual reports. Initially the oxide 
material will be put in the Coronado leach dump, then the Chase Creek leach 
dump, and later dumped and leached in the mined out portions of the Morenci 
pit. In addition to allowing the expansion of leaching it will also supplement 
mi 11 feed. When mi ned out it wi 11 prov i de a place for dump i ng and 1 each i ng 
material from Metcalf. It is estimated it will addd 144 million lb. of cathode 
copper per year to SX-EW production. 

Solvent Extraction Electrowinning Operations 
1. Coronado/Upper Chase Creek Dumps. These dumps feed the Metcalf area 

SX plant which is connected to the central and only electrowinning plant via a 
7 mile pipeline. The Coronado dumps have turned out to be an important source 
of copper for the SX-EW operation. Leach solution is distributed by 4" 
laterals to rainbirds. New leach areas use wobblers. Solution is supplied by 5 
- 4,000 gal/min pumps from the sump. 

416 W. Congress. Suite 190. Tucson, Arizona 85701 • (602) 628-5399 



2. Lower Chase Creek Dumps. Sumps are dug into the Gi 1 a Conglomerate 
then 1 i ned wi th concrete and 80 mi 11 HDPE. The central SX plant is located 
adjacent to the electrowinning facility and has a capacity of 12,000 gal/min. 
The storage pond is below Chase Creek Dam so the 1 eak detect i on system is 
monitored daily. 

3. Southwest SX Plant. This plant uses Kreb mixer settlers rather than 
the low profi 1 e mi xer settlers. They were operated at 6,000 gal /mi n when 
first started and at 10,000 gal/min for a period of two months when restarted 
later and then shut down until EW plant was expanded. The Krebs are now back 
on line. The main advantage of this type of unit is that it requires much less 
space. 

Chase Creek Reservoir System. This system was established as part of a 
consent decree wi th the EPA and DEQ. It diverts Chase Creek ent ire 1 y around 
the mining operation. It consists of an upper dam, a 12 mile pump line good 
for 6,000 gal per minute, in pit sump and storage if needed for 100 year 24 
hour maximum storm event and the lower dam. 

All leach plants use LIX 984 now. Clay and Organic precipitation is very 
important to controlling gunk formation in the raffinate. Typical leach 
solution is 1.6 to 1.8 Ph going onto the dumps and 2.2 coming off. The 
pregnant leach solution (PLS) from the Metcalf area dumps contain 1.8 to 2.2 
gr/l, the Southwest PLS contains .3 to .35 gr/l (these dumps have been leached 
for 15 years). Evaporation from the leach solutions where rainbirds are used 
is estimated at 5-7% and less where wobblers are used. 

Low 1 i ft 1 each i ng is used to integrate the SX - EW operat ion into the 
mi n i ng operat ion. 50 I 1 i fts are constructed, cross ri pped and then 1 eached. 
The future will see more leach dumps constructed in the pits where ultimate 
pit limits have been reached. At some point in the future leach dumps will be 
higher than the Morenci vista point!! 

Electrowinning Tank House Operations 
376 EW cells are currently in use. They are arranged in 4 groups of 94 

cells. Initial current density was 25 amp/sq. ft. and 30 aft,.r the rectifier 
expansion. Copper starter sheets weighing 17 lb. from the f I Paso refinery 
are used. Hangers and bars are fabricated and attached at the tankhouse.~This 
is now done with automated equipment. After the first 48 hours the sheets are 
pulled and pressed to straighten them. 3 - 3/4" PVC pipe are bent to form 
i nsul ators over the anodes. Ac i d mi st suppress ion is now 3/4" pol ypropyl ene 
spheres. 1/8" spheres have been used and do a better job but they can kling to 
the cathodes and must be removed manually. Morenci SX EW has a quality 
assurance program in place. Samples are cut from each cathOde group, assayed 
and tracked through sh i pment. Cathodes are sh i pped da i 1 y to the El Paso and 
Connecticut Phelps Dodge rod mills and to customers. Cathodes are on a 7 day 
pull cycle with finished cathodes weighing 200 to 220 lb. Current efficiency 
is 90%. All anodes are now roll plate for higher current efficiency and less 
warpage over cast anodes. Their composition is a Pb-Sn alloy. The Pb-Ca alloy 
is no longer used. Pb content of the cathodes is less than 2 PPM. 

Compiled by ADMMR engineers Dick Beard and Nyal Niemuth. 
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MORENCI FACT SHEET 
(Revised January, 1994) 

- The population of Morenci is about 4,700. 

- There are 1,171 Company owned houses in Morenci, 1,121 are occupied. 

- There are approximately 1,250 students in the Morenci Schools, 71 high school 
seniors (1993-1994 school year). 

- 1991 Phelps Dodge Morenci received the National Safety Council's First 
Responder Award for having the top First Emergency Responder Team in the State 
and for their dedication to community emergency training in Greenlee and 
Graham County. 

- The first mineral discoveries in Morenci were made in 1865 by volunteer Union 
soldiers from California. 

- Between 1872 and 1882, ore mined by the Longfellow Copper Company was 20% 
copper. (We now mine ore that is less than 1% copper.) 

- Phelps Dodge entered the Morenci mining picture in 1881 when it purchased an 
interest in the Detroit Mining Company. 

- The first railroad in the District was built in 1879, it ran along Chase Creek 
from Clifton to the Longfellow incline in the area of the present open pit. 
Mules were used to pull the cars. 

- The first locomotive was put into use in 1880. 

Phelps Dodge became the sole operator in the District in 1921. 

- All mining, which was then by underground methods, stopped in 1932. 

Morenci has received the James Douglas Memorial Safety Trophy for the lowest 
lost-time accident frequency in Phelps Dodge Mining five (5) times in the last 
seven (7) years. 

- Development of the open pit began in 1937. 

-' Si nce that time, 3 bi 11 i on tons of ore and other rock materi a 1 have been 
removed. 

- In 1989 Phelps Dodge Morenci received the Chairman's Award for having the 
safest property in Phelps Dodge Corporation. 

- Mining of copper ore for production in the open pit began in 1939. 

- A record 790,480 tons of material was mined in one day in 1993. 
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MORENCI FACT SHEET 

(Revised January, 1994) 

- Morenci Mine has received the State Mine Inspector's Award for having the 
safest Mine in the State (498 mines total) in 1988, 1989, 1990, 1992 and is 
the leading contender for the award for 1993. 

- The present smelter was built in 1942. It has been shut down since December 
31, 1984. 

- In 1989 the Mine Safety and Health Administration presented Morenci with an 
Outstanding Safety Award for working 1 million consecutive hours without a 
lost-time accident. 

- Approximately 2,200 employees are employed in the Morenci operations 
(07/01/93). 

- In 1990 Morenci employees received the Howard Pyle Safety Award presented by 
the National Safety Council for Arizona's Foremost Safety Example of all 
companies in Arizona. 

- Phelps Dodge has approximately 50,000 acres in its Morenci (1 pit) operations. 
(81 square miles total mining operation - 3 pits.) 

- The Morenci concentrator began producing copper concentrate in 1942, the 
Metcalf Concentrator in 1974. 

- The two concentrators set a combined record of 148,139 tons of ore processed 
in one day (08/28/90). 

- Together, the two concentrators produce about 450 million pounds of copper per 
year. 

- The concentrators produce a concentrate that is about 30% copper from ore that 
was less than 1% copper. 

- The Concentrator Division, both Morenci and Metcalf Concentrators, has 
received the State Mine Inspector Award for having the safest concentrators in 
the State in 1986, 1987, 1988, 1989, 1990, 1991 and 1992 and is the leading 
contender for the award for 1993. 

- In 1994 the Concentrator Division completed over 3 million employee hours 
worked without experiencing a lost-time accident while producing 1.5 billion 
pounds of copper, a record that started in November of 1990. 

- The SX/EW plant began operating in 1987 and was expanded in 1990 and 1992. 

- The SX/EW plant presently produces 340 million pounds of copper per year. 
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MORENCI FACT SHEET 

(Revised January, 1994) 

- Since its start-up in 1987 the Morenci SX/EW has received the State Mine 
Inspector's Award for having the safest SX/EW in the State for the years 1987, 
1988, 1989, 1990, 1991 and 1992 and is the leading contender for the award for 
1993. In addition, they have worked over 1.200,000 employee hours and/or over 
five years without experiencing a lost-time accident while producing over 1.3 
billion pounds of copper. 

- The in-pit crushing and conveying system (IPCC) began delivering ore on 
February 20, 1989. 

- It uses 60" and 72" wide conveyor belts. 

- The system includes a total of six major conveyors, delivering ore from both 
the Morenci and Metcalf Mines. 

~ One belt is hung from the ceiling of the tunnel on rock bolts, providing easy 
access underneath for maintenance. 

- The conveyors run at speeds of about 10 mph and a design rate of 9,000 tph. 

- The mine has 14 drills, 18 shovels (three 15 yard, six 22 yard, seven 34 yard 
and two 40 yard), and 65 haulage trucks (seven 170 ton, fifty-one 190 ton and 
nine 240 ton). 

- The Morenci Open Pit is 1.8 miles long, this is equivalent to 27 football 
fields placed end-to-end. 

- Mine Safety and Health Administration presented a Outstanding Safety Award 
to Phelps Dodge Morenci for working 3.8 million consecutive employee hours 
without a lost-time accident. 

- The average automobile contains 50 pounds of copper. 

- 1991/1993 Morenci employees worked over 5.8 million consecutive employee hours 
without experiencing a lost-time accident. 

- A 1,700 sq. ft. house contains approximately 400 pounds of copper. 

- About 480 football fields could be placed on the West Tailing Pond, or about 
5,930 basketball courts. 

- For the last seven years Phelps Dodge employees have worked over a million 
employee hours each year without experiencing a lost-time accident. 
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MORENCI FACT SHEET 

(Revised January, 1994) 

- The workers in the copper industry are the highest paid of any industry in the 
state. (Average SI4.50/hr. without bonuses.) 

- 35% of u.s. copper production is produced by Phelps Dodge Corporation, about 
18% is produced at Morenci. 

"- In 1993 received the "SENTINELS OF SAFETY" Award for having the safest open 
pit mine in the U.S.A. 



ARIZONA DEPARTMENT OF MINES & MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY 

ENGINEER: Nyal Niemuth DATE: April 16, 1987 

Information from: Tim Snider 

At~ended an A.I.M.E. meetjng where Tim Snider, Phelps Dodge's 
hydrometallurgical superintendent at Morenci Mine (file) Greenlee County 
provided a program on the construction of their new solvent extraction and 
electrowinning facility. The facility will be unique in that it is the first 
installation to have multiple solvent extraction plants feeding a central 
electrowinning tank house. 

The three SX stripper/mixer/settlers will be situated at the Metcalf 
dumps, at the south end of the Morenci Chase Creek dumps and the southwestern 
Morenc i dumps. The elect rowi nn i ng tan k house wi 11 be located south of the 
Chase Creek dumps. This construction project is expected to be completed by 
the end of '87. The fac i 1 i ty was des i gned wi th EPA and the State Heal th 
Department in mind and in conjunction with the two new dam facilities on Chase 
Creek. The upper dam keeps surface water out of the mine area by diverting it 
to a pipe line, whereas the lower dam will collect solutions which can be 
processed and have the copper removed from them. Eventually, the new SXEW 
facility will supplant all cemen~ation operations. 



Date Printed: 08/2jj94 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

VERBAL INFORMATION SUMMARY 

-,-..----.-.~-~-~-.----.--'---.---~+--.-- .. ~.-. 

Information from:rFiefd-~r_ip With Glenn Milljr~-]-
; .... _______ ··r· ____ · ____ ·_ --~----.---

Company: 

Address: 
City, State ZIP: 
Phone: 

MINE: Morenci Mine 

ADMMR Mine File: ,---Morener--Mine::;:'" 
County: {! Greenlee /'/ 
AzMILS Number: '\----\~!//-

SUMMARY 

The following two pages contain notes from the Arizona Mining 
Association's Minerals In Society course and field trip in Morenci. 

Ken A. Phillips, Chief Engineer c/--~Da.te:-Augus-t---C-9-;---1994·'} 
\, -_----.------------------.--.-------:------------- -----.1 
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.. Notes from M ... _ .;!rals L_/Society at Morenci 

From Bill Conger's History talk 

1865 Calton made first recorded discovery 
1870 First prospectors entered area in full force 
1872' Long Fellow Copper Company shipped to Silver City (grade averaged over 20 % Cu for a 2 year 

period) 
1879 Smelter built at bottom of Long Fellow incline 
1879 First rail road built 
1880 Little Emma rail road built 
1881 Phelps Dodge Mercantile got into the mining business by purchasing into the Detroit Copper 

Company 
1889-1923 Years of the Coronado Copper Company operation 
1889 3 rail roads were operating in St. Luis Canyon and on Cave Creek 
1932 All underground mining ceased in the Morenci District 

Notes about the mine 

• In pit crushers crush to -8" and feed conveyors which transport sulfide ore to the Metcalf and 
Morenci mills 

• Leach rock is hauled by truck to leach dumps 
• A significant portion of the haulage train rolling stock and loading and unloading facilities are 

maintained in case of conveyor shut downs of longer than 72 hours 
• Metcalf crushed ore is conveyed 3500' down hill to a coarse ore storage/surge pile. The down hill 

run generates enough electricity to power the remainder of the coarse ore conveyors. 
• Total conveyor length is 3.5 miles 
• Conveyor widths are 50", 60", and 72" 
• The Morenci mine will be mined out in late 1995 or early 1996 after which it will be used for 

leach ore leaching 
• The Morenci pit is planned to be completely filled with leach ore to the top bench on the west wall 

by 2025 
• The Morenci north west expansion will continue for about 10 more years. 
• Metcalf has 10-20 more years of production 
• Coronado has 170 million tons of ore 
• Leach ore is stacked in 20-50 foot lifts, then scarified with a crawler-ripper. the leach cycle is 60-

90 days, but the next lift is placed on top of the one leached 
• Trucks, (Cat 240 ton), cost $1.6 million each, shovels cost $6.5 million 
• Starting wage for truck drivers is $12.80 per hour, average is $14.85 
• Truck tires cost $16,000 and last the equivalent of 16,000 miles. New tires start on the front axle 

and are rotated to the back after significant wear. They are run on the back until the wear out or 
blowout. 

• Maximum truck speed (when under control) is 32 miles per hour 
• A loaded 240 ton truck weighs 420,000 tons 
• Sulfide ore is almost all chalcocite mineralization 
• Cutoff for sulfide to the mill is 0.45 % Cu 
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Cutoff for leacl_ Ie is 0 . ., .J, but rock containing as lih as 0.05 Cu is often more economically 
hauled to a leach site than to a barren waste dump 
About 650,000 tons of rock are handled daily. Within 11/2 years the rate will be up to 840,000 
tons per day 
Blast holes are 121,4" inches in diameter and are drilled to a depth of 65 feet to prepare for 50 foot 
benches 
Twelve to 20 holes are drilled per drill per shift 
A blast consist of 30 to 180 holes 
Drill bits are good for 3000 fee 
ANFO is the primary blasting agent 
Approximately 300,000 pounds of ANFO are used daily 
Blasting is done two to four times a day 
Dozers are primarily Cat D-11s 
There are 55 haul trucks are running per shift 
Fifteen P & H shovels are in use; most have a 44 cubic yard bucket capacity; 6 have 22 cubic 
yard buckets 
New P & H shovels being delivered and assembled have a 56 cubic yard bucket capacity 
Shovels typi~ally load 250 truck loads per shift 
The mine has 4 operating crews of 100 employees 

Notes about the mill 

• The Metcalf Concentrator has a capacity of 55,000 tons per day 
• The Morenci Concentrator has a capacity of 80,000 tons per day 
• In pit crushers crush mine run ore to -8" 
• - 8" ore is conveyed to coarse ore stockpiles which have a capacity sufficient for 72 hours of 

milling 
• Each in pit crusher (there are 2) is shut down two consecutive days a week for maintenance 
• Coarse ore is bottom fed from the stock pile to secondary gyratory crushers 
• Ore from the crushers crushed to 95% -0.5" is fed to ball mills 
• The ball mill grind to ore to 30 % -65 mesh 
• The Morenci mill contains 31 10 foot diameter ball mills in closed circuit with screw classifiers 
• The Metcalf mill contains 16 14 foot diameter ball mills in closed circuit with cyclone classifiers 
• About 40 % of ball volume is 3" steel grinding balls 
• Ball mill liners are replaced every 300-350 days 
• Ball mills with classifiers in closed circuit discharge to rougher flotation cells 
• Rougher concentrate is about 10% copper 
• Final concentrate is 30-35 % copper 
• Mill recovery is 75-80% 
• Flotation plant discharge is 30 % solids 
• Daily concentrate production is 2200 tons 
• Concentrates are thickened and filtered to less than 10% moisture with ceramic leaf fliters 
• Flotation plant tailings thickened to 60 % solid and pumped to tailings impoundment's 
• Tailing discharge to the ponds through a classified to separate the sand fraction from the fines 
• The sand fraction of the tailing is used to construct the impoundment 
• The fine fraction is discharged to the middle of the ponds 
• Water is decanted from the tailings and returned for reuse 
• Leach production is approximately 1,000,000 pounds of copper per day 
H:\USERS\KEN\REPORTS\MORENCI.OOC aUGUST 12, 1994 



ADMMR 
ArizolJa Department of Mines and Mineral Resources 

1502 West Washington, Phoenix, AZ 85007 Phone (602) 255-3795 
1-800-446-4259 in Arizona FAX (602) 255-3777 www.admmr.state.az.us 

Summary from a talk given by Harry "Red" Conger, President Phelps Dodge Morenci to the 
AMIGOS luncheon March 10, 2000, Phoenix, AZ by Nyal 1. Niemuth, ADMMR Mining Engineer 

At present Morenci has 2,550 employees. Everyone, workers and management, is going to benefit 
equalization, team performance based merit pay, and new work rules. The Metcalf concentrator shut 
down in August 1999. Prior to the shut down Morenci was mining 840,000 tons/day, now 780,000 
tons/day. Tire life is now up to 35,000 miles. The use of the Geographic Positioning System (GPS) on the 
shovels has greatly reduced misdirected ore Le. leach rock to mill and vice versa. The new corporate goal 
is to maximize value in everything they do. Contract labor and supply inventory are being reduced. The 
key to expanding/changing the Morenci operation is the recently completed land exchange in the northern 
part of the property that allows expansion of the leach stockpiles. 

Regarding the acquisition of Cyprus-Am ax. The integration 9fthe two companies is going 
smoothly, but in itself that generates no benefits to the merged companies. Benefits will come from 
managing all the mines' equipment as one fleet (the Cyprus GEM idea), for example some of the North 
American properties recently sent under-utilized mining equipment to Candelaria in Chile. Improvements 
in sourcing will be important including both purchasing and sharing inventory among nearby mines. 

Morenci is being operated to minimize cost once again, as in the late 80's, not maximize 
production as in early 1990's. Production is targeted to be 780 million pounds this year, not the 1.1 
billion pounds of the mid 1990's. 

The change to all leaching at Morenci is going forward. The Metcalf mill's crushing plant is still 
being used, now for crushing leach material, sending 75,000 ton per day to the south leach stockpile. 
High-grade ore will be leached in 20' lifts. All leach will eliminate the capital and operating costs of many 
process steps. The goal is lower process costs. In 8 to 9 years the mine will have a large amount of 
chalcopyrit: ore rathe~ than chalcocite so milling will asainpe~d.to be. eval~ated. . 

Dunng the penod 1999 through 2001, about $_22~ mtlhon wtll be Invested. Mecharucal stackers 
will be installed. Fine crush leach expertise was gained from the staff at (the formerly Cyprus) El Abra 
mine in Chile where they worked with mechanical stackers and agglomeration. Morenci hopes to 
aggressively implement their knowledge into the all leach operation, avoiding problems and accelerate 
recovery by copying El Abra's success. Agglomeration technology will be incorporated now rather than 
implementing it later. 

Ore will be crushed to 1.5" on permanent lifts to achieve a 70% recovery. Ifa 0.5" crushed is 
used an 80% recovery can be obtained. Recovery will occur over a period of 2. 5 years from three lifts. It 
will take 8 months to build a lift and leaching will have 2 cycles per lift. The plan is to achieve a 9-cent 
per pound reduction in costs. Phelps Dodge like many copper producers is researching to be able leach 
concentrates. May be able to do some day but not yet. Acid supply will be in near balance with Morenci 
but will be in shortage when Safford goes on line. Will then make or buy acid. 

High fuel costs are hurting operations at present. The mine uses 2.5 million gallons of diesel fuel 
per month. 
Other Arizona Operations 

Safford Safford continues to be pushed forward. Sometime in 2000 the EIS for the new mine an 
open pit and heap leach operation should be final. Startup will be dependant on the completion of the land 
exchange. It took about 5 to 6 years to complete the exchange for Morenci. It is necessary to have a long 
time frame to successfully plan a new major operation such as Safford. 

New Cornelia at Ajo New Cornelia may be a future swing operation, operated when copper 
prices are high. At the present low copper prices (low 80cents/pound) the project is stopped. 



Phelps Dodge: Morenci 
fl(6'-LA.,~iJrJ fLAtJ 

Site Description 

Phelps Dodge Morenci is located near the towns of Clifton and Morenci. The mining facility is located on lands 
owned by Phelps Dodge, lands being acquired by Phelps Dodge through a land exchange with BLM and lands being 
acquired from the State of Arizona. Current land use within the mining boundary consists of milling, mining, and 
hydrometallurgical processes; residential and commercial uses; industrial uses; wildlife habitat; and limited 
livestock grazing. 

Facilities which are inactive and not covered by this reclamation plan include: a steam power plant; Producer 
development stockpiles; fabricating facilities; the Morenci townsite; lime plant; concrete batch plant; sand and 
gravel plant; and mobile screening plants. ' 

The climate at the mine is that of the typical arid southeastern Arizona desert. Average annual rainfall is 12.6 
inches, with half occurring in the winter and half during the summer monsoons. 

Elevations in the mining district range from 3,400 feet to 6,900 feet above sea level. The northern portion is 
characterized by rugged mountainous terrain; the southern portion is located at the base of the steep mountains. 

The district is partially surrounded by the Gila River, the San Francisco River, and Eagle Creek. Ephemeral streams, 
such as Chase Creek, Gold Gulch, and Rocky Gulch, also drain the area. Perennial surface waters are protected from 
impact by the mine with a storm water management system. Upper Chase Creek flows are diverted around mining 
operations. 

Five upland biotic communities 
and four riparian habitat types 
have been identified within the 
district. Big game species 
known to occur in the area 
include: mule deer, white tail 
deer, javelina, black bear, and 
mountain lion. Rocky Mountain 
Big Horn Sheep are also known 
to occur within and adjacent to 
the mine. 

Post-Mining Conditions 

The current mine plan supports 
open pit mining and leaching 
activities through 2026, and 
crushing and flotation operations through 2024. Expansions are expected to extend the life of the mine well beyond 
the current mine plan. Current open pits will be augmented by the development of the American Mountain, the Gap, 
Coronado, Garfield, Shannon, and Western Copper pits. The surface areas of the Southwest, Silver Basin, and West 
tailings impoundments will continue to expand. The West impoundment will expand to join the Silver Basin, 
Southwest and the currently inactive East dams. Leach rock stockpiles will continue to increase in acreage and in-pit 
leach piles will also continue to expand, and new leach rock stockpiles will be developed outside of open pit mining 
areas. Development rock stockpiles will also continue to expand. 

Post-Mining Land Use Objectives 

. Portions of the mine district are well-suited for reclamation as wildlife habitat and limited grazing. These areas have 
stable surfaces and slopes, are near available growth media, and meet public safety requirements. The goal of the 
revegetation plan is to provide a diverse vegetative cover to provide habitat for native wildlife. 

Opportunities for recreation, education, and tourism also exist at the mine. To achieve these post-mining goals, 
wildlife habitat, residential and commercial uses, and industrial uses will be promoted. In addition, access for public 
viewing of historical and educational areas, and continued access to the Coronado Trail, will be provided. Specific 
areas to be retained for educational and tourism PMLUs include the mill facilities, SXlEW facilities, and areas 
where active mining occurred. 

Locations suitable for residential and commercial development consist of areas adjacent to existing residential and 
commercial areas. Mining facilities adjacent to residential and commercial areas will be stabilized and fences, 
berms, and signs will be erected. 

http://www.asmi.state.az.us/morenci.html 
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The current mine . __ ~fastructure is _ .~.table for the development of future ~ustrial sites.. dchieve this PMLU 
goal, selected buildings, roads, and other infrastructure elements will be preserved and maintained. 

Some areas (tailing impoundments, leach rock stockpiles, open pits) of the PD property provide for future mineral 
exploration and development. These areas will be made stable and fences, berms, and signs will be erected to 
maintain public and physical safety. 

The tailing impoundments and leach stockpiles will also be managed for wildlife habitat and limited grazing. 

Public Safety 

Standard three- or four-strand barbed wire fences will be constructed around most of the perimeter of the open pits. 
Six-foot high chain link fencing will be placed at those areas accessible to the public, including public viewpoints. 
Warning signs will also be posted as needed. Buildings to remain for a specific PMLU will be maintained and 
access will be restricted by security gates. Other buildings will be salvaged. 

Trash, wood, scrap metal, and other debris will be disposed of properly. 

Erosion Control, Stability, and Topographic Contouring 

Tailings Facilities 

The tailings facilities will cover -4,275 acres at closure. The tailing impoundment areas will be 
closed in accordance with APP requirements and the slopes will be closed in accordance with the 
Reclamation Act. The tailing slopes will be graded during final deposition. The top surfaces will be 
sloped to promote drainage toward central designated areas. The final configuration, erosionally 
and geotechnically stable under both seismic and static conditions, will promote surface drainage to 
stormwater retention dams and will minimize erosion. Stormwater run-on will be diverted around 
the tailings. A 6-12 inch cap of Gila conglomerate will be placed on the tailing slopes. The tailings 
facilities will be revegetated to achieve the PMLUs of wildlife habitat and limited grazing. 

Leach Rock Stockpiles 

Leach rock stockpiles will occupy -7,361 acres at closure. To achieve the PMLUs of wildlife 
habitat, limited grazing, and education and tourism, the following measures will be carried out: 
stormwater run-on will be diverted around the stockpiles; the top surfaces will be graded so that 
surface flows will be directed to the center of the stockpile; these ponding areas will be compacted 
and/or capped to minimize infiltration; slopes will be crown chained; 20% ofthe surface area of the 
top of the Southwest leach stockpiles and in-pit stockpiles will be revegetated. These surfaces will 
be capped with 6-12 inches of Gila conglomerate and seeded. Also, the upper portions of the 
Southwest stockpile slopes, down to -75 feet from the crest, will be broadcast seeded, hydroseeded, 
or hydromulched. The final configurations of the leach facilities will be both geotechnically and 
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erosional . ., "table. 

Development Rock Stockpiles 

Development rock stockpile areas will cover -1,532 acres at closure. To achieve the PMLUs of 
wildlife habitat, limited grazing, and education and tourism, the following measures will be 
undertaken: stormwater run-on will be diverted around the stockpiles; the top surfaces will be 
regraded to direct surface flows to stabilized drainages; the top portions of the slopes will be crown 
chained; 20% of the surface area of the top of each dump will be capped with 6-12 inches of Gila 
conglomerate and revegetated; the upper portions of the stockpile slopes, down to -75 feet from the 
crest, will be broadcast seeded, hydroseeded, or hydromulched. The final configurations of the 
stockpiles will be both geotechnically and erosionally stable. 

Open Pits 

The current open pit area covers -3,055 acres. Under the current mine plan, the total mined area 
will cover -4,683 acres. Upon closure, 2,487 acres of open pit area and 2,196 acres of in-pit 
stockpiles will exist. The final open pit area will be minimized by the development of in-pit leach 
stockpiles. The open pit areas remaining upon closure will be managed in accordance with the 
PMLUs of future mineral exploration and development, and education and tourism. 

Pit walls are designed to be stable during and following mining activities. Some raveling will 
occur, making the pit walls increasingly stable over time. The pit will not be connected to surface 
waters, so erosion will not impact surrounding surface waters. 

Public access to the pit will be allowed only under controlled circumstances related to education 
and tourism. Visitor information centers will be developed to support tourism and educational 
awareness of mining and the history of the area. 

Roads and Traffic 

Upon closure, certain roads will be maintained for specific PMLUs, environmental management and monitoring, 
access to security control points, and maintenance of public safety features. Haul roads will be reduced in width, 
ripped and regraded. 

Diversion channels designed to control the 100 year 24 hour storm event will be constructed. Channels will 
intercept run-off from reclaimed areas and divert run-on from the tailings facilities. The channels will follow natural 
contours wherever possible. 

The only bridge that exists at the site is part of Highway 191 and will remain. Some sections of railroad track will 
remain to facilitate industrial development. Culverts necessary for PMLUs will be armored with riprap to control 
erosion. 

Most of the 40 acres of access and 340 acres of haul roads will be reclaimed. 

Access roads will be reclaimed in the following manner: 

• paved roads will remain, with the slopes on both sides being regraded to match the surrounding terrain 
• roads will be contoured, graded, ripped and scarified to a depth of 1-2 feet; seeding will follow. 
• earth berms, boulders, or gates will prevent public access; warning signs will be placed at all remaining 

roads. 

Haul roads will be reclaimed in the following manner: 

• haul roads to remain will be reduced in width; the reclaimed portions will be contoured and graded 
• after contouring and grading, the surfaces will be ripped and scarified to a depth of 1-2 feet to reduce 

compaction and allow for natural revegetation. 

Revegetation 

The revegetation of disturbed areas will provide means to control erosion, promote wildlife habitat and limited 
grazing, and improve aesthetics to support industrial, education, and tourism PMLUs. Seed application methods, 
either broadcasting or hydromulching, will be based on test plots. Areas to be revegetated will be capped with Gila 
conglomerate. 
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Revegetation for . _!olife habitaL ..... /limited grazing will occur on tailih.....!ld the South. .i stockpile facilities. 
Habitat for mule deer, javelina, and other native species will be encouraged. Broadcast seeding and hydromulching 
methods will be used. A cap of 6-12 inches of Gila conglomerate will be placed and, after grading and contouring, 
compacted areas will be ripped to a depth of 6 inches to two feet. 

Seeding will occur during May and June to take advantage of optimum growing conditions. A seed mix developed 
by PDMI, the Natural Resources Conservation Service, and the University of Arizona will be used. In addition, 
native species will be added to the seed mix or plants transplanted. Straw mulch will be added at a rate of one ton 
per acre in areas of low intensity revegetation. In areas of high intensity revegetation, specifically the erosive areas 
adjacent to riprapped drainage sections, a hydromulch of wood or other organic material will be combined with 
seeding. Irrigation and fertilizer are not expected to be needed. 

Soil 

Gila conglomerate is available in sufficient quantities for use as a growth medium. No soil stockpiles will be 
developed. Approximately 10,151,700 tons of Gila conglomerate will be excavated from on-site borrow areas to the 
south and southwest of the tailing facilities and redistributed on the slopes of the tailings embankments and on the 
tops of the Southwest stockpiles. An additional 1,000 acres of disturbance will be created. The borrow areas will be 
revegetated to meet PMLU objectives. 

Reclamation Schedule 

') 

Based on the current mine plan, reclamation activities will begin in 2027 and continue through 2031. When 
possible, the reclamation program will be implemented with on-going mining activities, including reclamation of 
tailing impoundments and leach stockpiles in areas where future mining will not occur. Implementation of the final 
reclamation program is not expected to occur until well after 2027, as mine life is expected to extend well into the 
21 st century. 

Future development of ore bodies will consist of Coronado (1999), Western Copper (2001), Garfield (2001), 

Shannon (2012), American Mountain (2016), and the Gap (2016). 
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Mine Kelly ·Fi tzgerald 

...;E:PARTMENT OF MINERAL RESOU.RCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date 

.. Q .. .". 

District Morenci District, Greenlee Co. 

Subject: J·:~Present··Status. 

Engineer Axel L., Johnson 

Loeatiol1 On, .the Coronado trail, a short di stance' north or Morencit. 
,,' 

~.""'. -.\ 

Owner Assessnent wo~ not ·done. bY' previous owner. Reported to be open tor location. 
" 

Property is idle. 
. . /,l 

Reported a's not contaim1ng anganese in Pr.l.mCl.pal Hinerals No JDinerals reported. 
~ appree~able quantities. 

Present· status. Claill8 reported to be open tor location. 



..JEPARTMENT OF MINERAL RESOU.RCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Kelly Fitzgerald Date 

District Morenci District, Gl~enlee Co. Engineer Axel L~. J'ohnson 

Subject: Present St:atu.s~ 

~cat:ipn4¥" On the Coronado trail:1' a. ShOl~t. difirtan(}B north of ~jlo:renoii:Ct 

Rr.me~ Assessment 'tiork not done 1;;y' prev"ious otc111er. Repol"ted to be open for location. 

Operator None. Property is idtli3~ 
•. I 

~rlnei E!l I'11~:r:a..~" No . m:inerals reported. 
any appreciable quant1:td.eso 

Present sta:tus. 
I '" ." 't1rt "i .... , .' 

Reported as not containing manganese in 



" . 

,Subject: 

. Date Wf. 9. 'rC h !7t, h • 
i::~\i~h(: ' 

Engineer 

'/", . 

M:r 11f!.B. Kelly , 
Sa,ffard j . A:r"l~()na,. 

r .• l!41ri suggest you hava, yout- man who ?1o'rkson th(!:; Counf.:t;r l~O~ds. who went with jlH~'tO I:how'the If!angan$." out by·tli~ O$,,,o1.1aO:o Trail~ dig' a 'glo~y hole, on the tl'1&ngan0seo~or>"ltlg~ '8,.\$ he and t d~o tded.theft$ on the f1;l"ound.. . 

·,i"'" I Th1$ VJc~k oalls :tOft an $:)(p$l1dltu,,~e of;· #.2;$ .. or tb.$·re --a.bqut fJ,nd l1asa good o'nanoe ot~,~Q,$.,.tl1gl!1,·'ttl$n@:ane:$e~· -.,~t!l i~nd a aut on sams; wh$re 0' laan "·$.ijJ?,l~es'ml,~bt" be ' obta.ined al1.d al'l(')rplnlolt $l"1"1v~d. at. l(1Joktn~ tGwa'l'ds tt1!'th~" i?'rospee t tng of the ma.ng.ane$(l) $jh()'Wtn~ .,.' .' ," 
"f>1111 .~etu:rn to t.hat 10C£\·11 ty and. talta suoh samnles~as would b. needed, on youP man onAn1n~ u" the reocomended croppIng cut" 

YOU'rS very truly. 

~~ 
A. lJlac f ~ ~lane 

Box 505 Globe~ ~~llona. 

/ 

~J"'_cZZ;'~,~! 
?iL

" 




