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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: UNITED VERDE MINE 

ALTERNATE NAMES: 
HULL 
BIG HOLE PROPERTY 
HOPEWELL TUNNEL 
PATENTED CLAIMS MS 2812 
PATENTED CLAIMS MS 3348 
PATENTED CLAIMS MS 3480 

YAVAPAI COUNTY MILS NUMBER: 551B 

LOCATION: TOWNSHIP 16 N RANGE 2 E SECTION 22 QUARTER C 
LATITUDE: N 34DEG 45MIN 10SEC LONGITUDE: W 112DEG 07MIN 20SEC 
TOPO MAP NAME: CLARKDALE - 7.5 MIN 

CURRENT STATUS: PAST PRODUCER 

COMMODITY: 
COPPER SULFIDE 
COPPER OXIDE 
SILVER 
GOLD 
ZINC 
SELENIUM 

BIBLIOGRAPHY: 
ADMMR UNITED VERDE MINE FILE 
ANDERSON, C.A. USGS PP 308 1958 P 101 
BLM MINING DISTRICT SHEETS 54 & 56 
LINDGREN, W. ORE DEPTS JEROME & BRADSHAW MTN 
QUADS USGS BULL 782 1926 P 61 778 
HANSEN, M.G. DIAMOND DRILLING AT THE U V MINE 
USBM IC 6708 

CLAIMS EXTEND INTO SEC. 15 & 22 
USBM IC 6248 
USBM IC 6250 
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ECONOMIC GEOLOGY VOL 67 NOV. 1972 NO.7 
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..-:,,' /------ . ~~, , .. . ' ,\ 

.'---- . .-..::-

. ~--.. ,--" ' 

I 

, 
\ 
'. 

/~ 
, I 

/ 

' -.. , 

,/' 

. "..l .-·~~~~~~H~~~~~~~=-

' .. ---
\ 

.... . 



o 

o 

o 0 

'-

- / 
............ '''. 

Diorite ---

~ I 

:Scale 
200 300 feet 

--==:....-~-..:...:::t 

, '~:'~'.>7:'- i 

· 1~1 
Plate XI.--Geologic map of United Verde 2,250-foot level, typical of lower part of developed ore zone. 
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Plate XnI.-Generalized geologic map of United Verde Extension I,300-foot level. 
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UNITED VERDE MINE YAVAPAI COUNTY 
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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 
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Controller, Phelps Dodge Mining R. G. Peru 
Director, Employee Relations S. L. Marcus 
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Traffic Manager J. Sheridan 
Western/US Exploration 

P.O. Box 50427, Tucson, AZ 85703-1427 Phone 792-4981. 
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Manager, Western Exploration Office J. D. Forrester 
Exploration and Development Group 
2600 N. Central Ave., Phoenix, AZ 85004-3014 - Phone 234-8100. 
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United Verde Mine T16N R2E Sec. 22 

Inactive copper mine - Located at Jerome - Phone 634-2622. 
Agent Andrew Peterson 
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P. J. Ryan 
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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 Exploration ................................ D.E. Ranta Manager, 
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Exploration and Development Group 
2600 N. Central Ave., Phoenix, AZ 85004-3015 - Phone 234-8100. 
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Director of Employee Relations .......................... S.L. Marcus 
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Director, Materials Management ............................ R.G. Mock 
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Western/US Exploration 
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Exploration and Development Group 
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Located at Jerome - Phone 634-2622. 
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Controller, Phelps Dodge Mining ........................... R.G. Peru 
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770 
771 
772 
773 

MHS60l 
6823 
6824 
682S 
6826 
6827 
6828 
6829 
6830 
6831 
f1f'f 

MM K001 
MM KQ02 
MM K003 
MM-K004 
MM-KOOS 
MM-K006 
MM-K007 

~,--:.=::--=.=- .-=.- -:..=;. ~.......,. ---------MM~ -KOOS 

Card iF 2 

ARIZONA 
YAVAPAI COUNTY 

UNITED VERDE MINE 
JEROME 

MM-KO09 
MM-KOIL 
MM-K012 
MM-K8l3 
MM-KOl4 
MM-KOl5 
MM-KOl6 
MM-KOl7 
MM-KOl8 
MM-KOl9 
MM-K020 
MM-K02l 
MM-K022 
MM'-K023 
MM-K024 
MM-K02S 
MM-K026 
MM-K027 
MM-K028 
MM-K029 
MM-K030 
MM-K031 

Chalcopyrite & Bornite 2A·~ 
Chalcopyrite & Bornite 2 A ,f 
Chalcopyrite & Bornite Z A ·E 
Chalcopyrite & Bornite 2 A· t 
Copper Ore Z ,4 -j 
Chalcoc· lte 2A'!. 
Chalcopyrite in bornite 
Chalcopyrite in schist 
Chalcopyrite in schist 
Chalcopyrite 
Pyrite 
Ore, copper, burnt 
Ore, copper, burnt 
Copper, native 

"A-c. Copper, native . ~ 
C.~~Ic~f'Y,..~tt" /., g c.k/si ,~- a 

Copper, native 
Copper 
Copper 
Chalcopyrite 
Hematite & limonite 
Limonite & hematite 
Azurite & malachite 

Malachite & limonite 
Voltaite 
Chalcopyrite in quartz 
Pyrite 
Chalcocite 
Copper oxides 
Chalcopyrite 
Chalcopyrite 
Chlorite schist 
Chalcopyrite 
Chalcopyrite 
Chalcopyrite 
Gypsum 
Diorite 
Rhyolite 
Tuff 
Chalcopyrite 
Tennantite, Chalcopyrite 
Bornite, chalcopyrite 
Andesite 
Chalcopyrite 
Chalcopyrite 
Copper, native 

. ~ 



ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES 

INFORMATION FROM MINE CARDS IN MUSEUM 
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ARIZONA 

Card II 3 YAVAPAI C _ OUNTY 
F I ~ --;;;. UNITED VERDE MINE 
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MM-K032 Pyrite, chalcocite 
MM-K~33 Tuff 
MM-K034 Rhyolite 
MM-K035 Andesite 

K074 

K075 
K698 

MM K943 

COpper Ore 

Copper Ore 
Pyrite & Quartz 

Native copper 
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These maps have been microfilmed and the originals stored upstairs in the flat file. 

UNITED VERDE COPPER COMPANY. 

:N o. Description of Knp. 

1 I.li ni n~ Claims. 
2 80 Level. 

' 7, 160 'Leve1 . "" 
4 300 Level. 
5 400 Jj evel . 
e noo Level. 
? 600 Level. 
8 700 Level. 
9 800 Level. 
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_ 11 1000 Level. : .... ' 

12 1200 Level. 
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14'" ',' : 1500 Level ~ " 
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\j MINERAL SPECr: ',FOR DEPARTMENT OF LIBR.ARY AND ( 'CHIVES Y /\-.)1.1- '/~. x. sL C-..... '" ' {Do not write 
in this space} 

. . ("h I ~ 2S P i.c-I '.m i V) h D k) I yt::::ffi{ A 0 IV\)(0 Y'l LA ~-( Ll n 
(Wrap each specimen separately, or place it in a sUbstantial 
bag, by itself, with a number attached, identical with the 
number on this card.) Ore . ________________ _ 

Ca'binet ---------
NOe ________________ __ 

Specimen No. 13 , collected by Cn~l G.B~a~r~t~h~,~J,~r~. __ ~~~~~~----
Field Engineer 

=_-::_==-=-==-===============_~-_-. 0::: .==-_-,~-_.-_-. _-_-==_ _-.--=-==-==::::. _______ . -_'-_"'-=-_ :.--_, _-_-__ . _______ _ 
Name of ore __ --,._C_O_p_"P_8_r_O_r_e ____ . ______ . ___ _ 

Minerals contained pyrite, .Chalcocite 

G angu e ____ Q_JU_Cl_r_t __ z __________________ . ___ _ 

Depth at which taken ____ 6_5_0 __ __ 

Approximate mineral content {in terms of 
avera~e per ton) ________ '_, ____________ --,. ____ __ 

4. 5 ~ Cat.' pe:f' 

Name of mine or claim United Verde 

Gro u p ____________ y _____ , __ , _______ _ 

District Jerome 

Location (distance and dir~ction by high
way from what town At Jerome -----------------------

Owner of property _______ u_· ame 

Cperator __ P_h_p'_-,1_p_s ___ D_o_d_g_e __ C_O_r~p_o_r_8_.t_i_O_n __________ _ 

A-:i ~ e act i ve . or in ac ti ve ____ ....... /';~cuot'""iwv'-"e"__ ____ _ 

·If inactive, when operated __________ _ 

Specimen presented by ___________ __ 

Date ~~r~h 194u 

Notes (Any general information regarding 
the history of the property.) -----------

If more space is desired for notes, use 
other side. 



ADMMR 
. ·Arizona 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 

Acid Mine Drainage Management at the United Verde 
Talkgiven to Maricopa SME March 17,2005 byAnn Williamson, Phelps Dodge 

From notes by Nyal Niemuth, ADMMR 

Site History: 
Mining started in 1883. The mineralization is volcanogenic massive sulfide; form of the deposit 

is a steeply dipping sulfide body. There are over 80 miles of underground workings. The Hopewell 
tunnel is at 1,000 level and it daylights a mile from the mineral deposit. The deepest workings are at the 
3,000 foot level. Open pit mining started in 1910. Mining ceased in 1950. 

Water impoundments have been active for 50 years. There are an umber of low-grade but highly 
strongly pyritic stockpiles on the property. There is an 8% grade from the open pit to the mouth of the 
Hopewell tunnel. Deposit is faulted against Paleozoic limestones - the Verde fault. 
Majority of the drainage and impoundment facilities are in one drainage. Current situation is open 
channel flow which EPA doesn't like. Underlying aquifer meets Arizona water quality standards ,i.e. 
drinking water standards. EPA and Phelps Dodge have entered into a consent decree. EPA won't sue 
and PD is under tight timeline to do an improvement project. The one impoundment in a different 
drainage is pumped to the open pit that drains out the Hopewell tunnel. 
Compliance Requirements: 
The APP requires that PD operate impoundments that contain the 100 year 24 hour storm event. The 
consent decree requires that PD eliminate impacted water in natural channels, impound waters that don't 
meet SWQA (surface water quality standards) by implementing an appropriate design. 
Business Drivers: 
Cost effectiveness, Proven effectiveness of method, Must have low operating and maintenance costs 
including energy use, waste disposal and staffing, and reduce long term liability. The lowest ph of the 
acid mine drainage (AMD) is about 4.2 with the solutions containing lots of metals. Flow rates vary 
from a low of 80 gpm up to 50,000 gpm. The bulk of the AMD go to the Hopewell tunnel. There is no 
electrical power. Any process should be gravity driven. 
Technologies considered: 
Additive driven - ammonia, molasses Had problems with mixing molasses at another property in 
district. 
Process methods- selective (SX type technology), conventional (precipitation) 
Passive methods - wetlands, limestone channel, quantity reduction, evaporation, natural attenuation, 
bioreactors 
Selected Technology: 
Combination of: 
Minimization - cap existing stockpiles to reduce seepage and reduces long-term liability 
Storm water diversion - reduce by 75% volume needing treatment 
Infiltration/attenuation -lime naturally present, estimated it will attenuate for 100-2000 years. 
Constructed open limestone channel- takes advantage of the abundant limestone on site. Extends the 
life of attenuating sediments within the impoundments. 
Evaporation 

Conclusion: Several million dollars worth of new clean water channels and acidic mine drainage 
boreholes are to be constructed. Big advantage of the property is the availability of so much natural 
limestone. PD plans to quit maintaining tunnel so unlikely to see any new mining at the mine unless for 
Zn at some future date. 
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UNITED VERDE YAVAPAI COUNTY 

NJN WR 12/12/86: Don White (c) reported that Phelps Dodge is planning to do some 
2,000 - 3,000 deep durface drilling at the United Verde (file) Yavapai County. 
The target is a change in dip below the United Verde, identified by some zone 
geophysics. 

NJN WR 1/16/87: Don White (c) reported during a program given to the Maricopa 
Section, AIME, that the largest zinc reserve, perhaps in the nation, certainly 
in Arizona, remains in the United Verde (file) Yavapai County. It totals probably 
greater than 20 million tons. Phelps Dodge has recently been exploring on this 
property and evaluating the zinc potential along with copper and gold. 

NJN WR 3/13/87: Don White (card) reports that Phelps Dodge has one rig drilling 
north of the United Verde pit (file) Yavapai County. John Duhammel is in charge 
of the exploration for Phelps Dodge at United Verde. In the fall, Phelps Dodge 
did grade a ramp and establish drill pads which could have tested the silica cap 
and the zinc zone near surface with short holes, but has not yet done so. A 
possible gold target in the overlying chert at the United Verde could be as 
large as 100,000 tons of 1/4 oz. 
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UNITED VERBti~ YAVAPAI COUNTY 

MG WR 1/12/78: Harry Metz of Phelps Dog§e said there were no reserves left 
at the United Verde Mine in Jerome. 

MG WR 9/11/81: Received report that Small Mines Division of Phelps Dodge is 
thinking seriously of re-opening the United Verde mine for exploration. 

NJN 7/30/82: Chuck Bentzen of Reuter Equipment reported that Phelps 
Dodge's small mine division has halted work at the United Verde Extension, 
Yavapai County. 

MHG WR 8/20/82: Phelps Dodge has reportedly ceased working in the Edith 
shaft on the United Extension property in Yavapai County. 

MG WR 12/24/82: Have heard that Phelos Dodqe is a~ain workinn in the Edith 
Shaft on the United Verde Extension Mine, Yavapai County. 

MG WR 8/9/85: For the record, the head frame at the C.F.& I. shaft at the Glove 
mine (Santa Cruz Co) was purchased by Phelps Dodge and installed at the Edith 
shaft on the United Verde Extension property (Yavapai Co.) for PD's exploration 
program in 1982. 

NJN WR 3/21/86: It was reported that Phelps Dodge is going to start doing 
some new geophysical work to be followed by drilling on the north portion of 
their United Verde (f) property, Yavapai Co. It was also reported that there 
is 13 million tons of zinc ore grade material left in the United Verde massive 
sulfide deposit. This was not mined earlier and now would be difficult to mine 
due to bad ground. 

CJH WR 5/30/86: Visitor: Howard G. King, Consultant, Mining and Civil Engineering 
and Management, 7200 N. Leornardo Da Vinci, Tucson, Arizona 85704, phone 
297-2053. He is retained by DMEA (Ben Dickerson) to do a feasibility study on 
installing a skip and mancage in the Edith Shaft of the United Verde Mine at 
Jerome, Az. Supplied him with a copy of the Az Mining Code. They want to 
mine about 50 tid. 



",' \ " - ( 

UNITED VERDE YAVAPAI 

Dick Gemmill and C. Robideau are searching the old m1n1ng records on the Big 
Hole in an attempt to determine how much, if any, are remains on the east side. 
No work is being done presently~~to the danger of falling rocks loosened by 
freezing and thawing, however, some oxide is being leached. GW WR 1/25/73 

Went to the Big Hole in Jerome but neither Dick Gemmill or G. Robideau could be 
found. It was noted Anaconda Co. has started their second deep hole perhaps 
3/4 mile east of the f~st. GW WR 5-17-73 

WR KAP 7-15-77 - Met with "Duke", maintenance foreman with the United Verde 
Branch of Phelps Dodge. He reported that Phelps Dodge is preparing to 
complete assessment for the year on their claims in the Red Flat area. 
(T. 17N.R. 2E). 9-20-77 bh 

WR MG 1/12/78 - Harry Metz of Phelps Dodge said there were no reserves left at 
the United Verde mine in Jerome. 2/27/78 sef 

CH /WR 4/23/79 - Paul Handverger, Registered Consulting Engineer, 13 Old 
Jerome Highway, Clarkdale, Az. 86324, Phone: 634-8466. He wants to 
sample the lower levels of the Daisy shaft of the Verde EX Ltd. property near 
Jerome. Needs some experienced shaft repairmen to work on the deeper por
tion of the shaft where some of the wallplates have failed. Suggested he con
tact Ed Jones, Foreman of the Ida shaft repair work on the Tom Reed Jr. mine 
near Oatman. This property shut down very recently for some exploratory 
diamond drilling. 5/3/79 a. p. 



VERDE YAVAPAI COUNTY 

isited the Big Hole Mine. Conference with Richard Gemmill, operating as usual. 
fJ WR 11-21-69 

isited the Big Hole Mine - no change in operation. FTJ WR 3-20-70 

Active Mine List May 1970 - 7 men - R.H. Gemmill 

I Visited the Big Hole Mine. Gate locked - called Dick Gemmill - he said they quit 
• • 1 early. FTJ WR 9-18-70 

Active Mine List Octo 1970 - 7 men - R.Ho Gemmill 

The Big Hole Mining Company is producing as usual from the United Verde pit in Jerome 
according to Richard Gemmill, manager. He also stated they have started a small leaching 
operation at the portal of the old 500 level which has a f1pW of water. GW WR 11-20-70 

Big Hole Mining Co. operated at its regular rate through the quarter. FTJ QR 1-13-71 

To Jerome. Big Hole Mine gate closed. FTJ WR 3-22-71 

The Big Hole mine was operating at its regular rate. FTJ QR 4-5-71 

Went to Jerome but couldn't fin~ Mr. Gemmill at the old P-D pit. 9/16/71 GW ~ 

Dir. of Mining - August 1971 - 6 men. 

The Big Hole Mining Company activities at the United Verde pit, Jerome, was curtailed 
by the copper strike but by the end of the period were back in operation. GW QR 9/71 

Stopped at the United Verde pit and met Messrs. Rubideau and Gemmill who continue to get 
some toonase from the pit, and now have a Small leaching operation with which they are 
having some difficulty due to the mineralized vater. (M. Wr 1/27/72 

Big Hole Mining Company, Jerome, has had some difficulty with their leachinl operation, 
but otherwise have made regular shipments of copper ore to the Doullas smelter. GW QR 2/72 

Stopped at the Big Hole in Jerome but the "dry" was locked. GJ WR 9/21/72 

Mark Gemmill ~as in to get acquainted and said the Big Hole Mining Company was about out of 
ore. GW WR 10/6/72 

Active Mine List 1972 - Big Hole Mining Company, emp1. 6 
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I lTED VERDE YAVAPAI COUNTY 

1,
1 Visited Big Hole but Mark Genunill was not at property. 
. FTJ WR 3 -18 -66 

8 men employed. 

I 

Visited Big Hole - Mark Gemmill was not present. 3 men working in pit and remainder 
of crew preparing for leaching operation. FTJ WR 5-20-66 

Big Hole Mining Co. at Jerome are mining at about their regular rate. A leaching or 
precipitation plant was under construction. FTJ QR 7-8-66 

Visited the Big Hole. Mark Gemmill not at operation. They have started their leach 
operation using about 200 gpm of water to flood the dumps. FTJ WR 9-23-66 

Visited Big Hole Mine at Jerome. Mark Gemmdll was not at mine, but was told they had 
found a new ore shoot (high grade) in a drift they had cleaned out. FTJ WR 11-18-66 

Visited Big Hole mine, Jerome. Mark Gemmill had returned to Prescott. Big Hole's 
leaching operation is water from the Hopewell Tunnel that drains the mine workings above 
the 1000' level. It passes over the Hopewell dump. No indications of recovery disclosed. 
FTJ WR 3 -24-67 

Active Mine List Nov. 1967 - 10 men 

Visited the Big Hole - they were starting to ship ore and ppts that had been stockpiled. 
Snow during the Christmas storm collapsed the roof to the office and dry room destroying 
many valuable records. FTJ WR 3-22-68 

Active Mine List April 1968 - 10 men 

The Big Hole Mine at Jerome continued to mine and also make cement copper, from mine 
water. FTJ QR 7-1-68 

Big Hole Mine mining as usual. FTJ WR 9-20-68 

Active Mine List Oct. 1968 - 10 men 

Big Hole at Jerome operated at usual rate during quarter. FTJ QR 12-31-68 

Active Mine List April 1969 - 8 men - R. H. Gemmill, Big Hole Mining Co.,. P.O. Box 316, Ash
fork 

Active Mine List Oct. 1969 - 7 men - R.H. Gemmill, P.O. Box 125, Jerome 



COMPLETE AMI> MAil TO: 

STATE MINE INSPECTOR 
~ 1616 WEST ADAMS" SUITE 411 

PHOENIX 1 ARIZONA 85007- 2627 

~ ~ \ .. . 
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fOR orF ICE USE ONIr Y 

START-UP NUMBER OJj-~:70/0 
ST ATE N U M Bt R _--+-I--=-7i---';'/--z'Z-=-,---/6;;::;:.-r _ 
DE P UTY N U M B E R ___ d~~",-~i....:...' p-Ll __ 

NEW · V MOVE 4'3 
NOTICE TO ARIZONA STATE MINE INSPECTOR 

In compliance with the Arizona Revised Statutes, 'Ne are submitting thi~ written notice to the 
Arizona State Mi ne I n~pector of our intent to ~tart _X_,stop __ J move an operatlon . 

Plea~e check the sppropiate boxes: Contractor[K:t OW'neru, OperatorD. Open Pit Mine LJ) 
Underground Mi ne CD Mill D, Querryc=J, Aggregate Plant D, Hot Plant DJ Batch Plant CJ, 
Smelter c=J, Leach Plant D . 
If this is a move, plea~e shoW' la~t location : ________________ _ 
If you have not operated a previously inAri20na, please check: If you \Vant the 
Education and Training Division to assist W'ith lJour mine safetlJ trainina. please checK : __ x __ 
If this operation will use any hazardous material ~ ie . cyanide, ple8~e check : __ _ 

CO MP A N V N A ME: __ J_o_S_o _R_e_dp~a_t_h_C_o_r.;.....po_r_a_t_i o_n __________________ _ 

i11 N E OR PLANT NAME: __ Un_i_t_ed_V_e_rd_e_Tu_n_n_e_l _________________ _ 

~, biVISION: __________________________________________________________ __ 

CHIEF OFFICER: Bruce ~1cKinstry, Sro Manager of Contractin9TELEPHONE : (602) 345-2611 

COM PAN V ADD RES 5: __ 1_85_5_~~ _0 _B_as_e_l_i_ne_R_o_ad_,_S_u '_. t_e_#2_4_0 _____________ __ 

CITV: ____ M_e_sa _______________ _ ST ATE: Arizona ZIP COD E: ----..:8:::...;::5-=.,2.:::..;:02=--__ _ 

MINE OR PLANT LOCATION: (include county end neerest town
l 

es well es directions 
for locetlng property by vehlcle): 1/4 mile west of Jerome - Phelps Dodge Corporation 

mine site, Yavapai County 

TVPE OF OPERATION: _R_e_ha_b..;.../S_e_a_l ____ PRINCIPAL PRODUCT: _.;..;..No;;..;..n~e ____ _ 

START I NG DATE: __ J_an_u_a~ry_19_9_0 _____ CLOSING DATE: _________ _ 

~ 
PER SON COM P L ET I N G NOT J C E: _A_,_a_n_R_o_b_e_rt_B_a_rn_e_s ___ TIT l E: __ Sa_f_e_ty:::....-C_o_o r_d_i_na_t_o_r_ 

DATE OF REPORT TO STATE MiNE INSPECTOR: 17 January 1990 

fORM 10J-106 ~EV. 03 /R 9 
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~5~EOP~HCC~~~_o_~_a_~_!O_N ____ ___ M_I_N_IN_G_C_O_N_T_R_A_C_T_O_R_S __ P_R_O_J_E_C_T_M_A_N_A_G_E_R_S_ 

' oJ" 1855 WEST BASELINE ROAD, SUITE 240 MESA, ARIZONA 85202 

18 December 1989 

Mr. Garry 1. Day 
Supervisory Mine Inspector 
3221 N. 16th Street, Suite 300 
Phoenix, AZ 85016-7154 

Dear Mr. Day: 

Telephone: 602-345-2611 Telefax: 602-345-2418 Telex : 669447 

As per our conversation today, I am enclosing our Legal Identity Report for our contract work on 
the United Verde Tunnel for Phelps Dodge Corporation. We will be doing rehab work initially 
until we iocate a secure location to install a pennanent bulkhead to curtail/reduce mine drainage 
through this tunnel. We will probably be using approximately 4 hourly personnel with one 

I~ supervisor. We expect the job to last approximately 2 to 3 months. 

If you have any questions, pleaC)e contact me at (602) 345-2611. We will notify you of a 
pennanent emergency phone number when it is issued. 

Sincerely, 

1.S. REDPATH CORPORATION 

Alan Robert Barnes 
Safety Coordinator 

ARB:alm 
lD:M245 

Enclosure 

A Member of the J. S. REDPATH GROUP OF COMPANIES 

-- -:" '--
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6. 

ARIZONA DL (TMENT OF MINES AND MINER RESOURCES 
VERBAL INFORMATION SUMMARY 

May be Reproduced 

Information from: Paul A. Lindberg, Consulting Geologist 
Address: 205 Paramount Dr., Sedona, AZ 86336 

Mine: UNITED VERDE 3. ADMMR Mine File Unjted Verde 
County ___ Y_a_v~ap~a_i _______ 5. Di stri ct __ ....;V;...:;e:..:...r...;...de~ _______ _ 
Township 16N Range __ 2E ___ Sec(s)_~22~ ___________ _ 

7. Location: ________________________________________________ _ 

8. No. of Claims - Patented ___________ Unpatented, ___________ _ 

9. Owner (if different from above)~ __ ~P~he~l~p~s~D~od~g~e~C~or~p~. ________________ ~ 
10. Address:~ _______________________________________________________ ___ 

11. Opera t i ng Company: ______________ --------------------
12. Pertinent People and/or Firm: ___________________________________ ~ 

13. COJ11T1odi ties: Copper, zi nc, s i 1 ver, and gold 
14. Operational Status: Exploration 
15. Summary of Information received, corrments, etc.: ~lr. Lindberg led afield trip 

of the mirie sponsored jointly by AIPG and the Az Conf.-AIME. Mr. Lindberg has 
had many years experience with the United Verde ore deposit and its geologic 
setting. He has prepared numerous maps, tables, and cross-sections. 

The massive sulfjde deposjts of the Verde djstrict are no longer thought to 
be traditional hydrothermal replacements. It is now believed generally that these 

deposits represent an accumulation of sulfides on an ocean floor recejyjna sub
marine volcanic exhalations. Later the district was subjected to strong meta
morphism and faulting. 

A new theory proposed by Lindberg ;s that the United Verde deposit and the 

Little Daisy deposit (UVX) are separate accumulations, occurrjng at the same time, 
on the top of the Cleopatra Tuff. Large arcuate faults acted as feeders to the 
deposits. These arcuate faults may define a large caldera-liKe system. Inciden
tally, the Verde Central deposit is placed by Lindberg at the base of the Cleopatra 
Tuff; he believes it represents the first stage of nlineralization immediately prior 
to the very rapid deposition of the ignimbrite (tuff) of the Cleopatra. 

Phelps Dodge is testing some of these theorjeS wjth deep drjlljng. Apparently 

they are looking for the top of the Cleopatra where it is jntersected by arcuate 
faulting. 
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MEMORANDUM 

/ 
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To: John H. Jett, Director 
From: Mike Greeley, Field Engineer 
Subject: United Verde mine, Yavapai Co., AZ 
Date: October 12, 1978 

Conversations this summer with Mr. Dick Gemmill, P.O. Box 477, Clarkdale, 
AZ 86324 (phone 602-634-2239) provided the following information on the 
Big Hole Mining Co. operation at the United Verde mine: 

Sulfide Ore Production and Grade 

Ore Mined Ave. Grade Recoverable Copper 
Year (Short tons) Cu (%) (l bs) 

1954 5,004 605,319 
1955 13,447 1,371,056 
1956 14,928 1,545,434 
1957 12,872 1,644,400 
1958 16,010 2,067,960 
1959 9,824 969,108 
1960 17,010 2,229,799 
1961 18,533 2,436,505 
1962 10,477 1,770,601 
1963 15,076 2,326,437 
1964 8,250 876.828 
1965 9,576 1,216,466 
1966 5,552 4.9 543,943 
1967 5,006 5.2 525,279 
1968 5,218 5.4 565,219 
1969 9,299 6.4 1,188,820 
1970 11,062 6.3 1,392,423 
1971 7,000 5.2 
1972 6,214 4.9 615,609 
1973 1,705 5.1 173,170 
1974 3,923 4.8 89,098 (?) 
1975 575 5.7 64,808 

Production from the United Verde mine ceased in June 1975. 
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A62~d,('.Q.n.Q".P'Hy' ) ·lANDSTAlUS .... <,O,I,~, , ,y,( ,>,> 
AfO( '6H!()try5' < I q :;- 3 > I) buAawG,£ SCALE Al"(..Z.,~, 0,0,0, ,) 
A92 < ____________________ '-< ... ' __ -"'" ........ '",,;,,)"".) SE<XlND QUAD SCALE Aft (, , " ,,) 

-0\117(, ,S'.O, 0,°11( ,f,T,) 

Al.(3, 1,t.4, $",Q, 0.) 

EASTlNG .A1.(, 3, q, V"1 I ,a,) 

ZONE NUMBER A11O~ 

~CCURACY 

AOlJRATf:§) ((irde) 
~nD~< ______________ __ 

--------------------------------> 

GEoornC 
·V.TllUDE A70 <'-' ...-. .. ' ...I' .......... ' ...1' ...... ...,1,,;' N,;"J') 

\ONGmJDE AIO (~, -"'-' ....Ir-........... Irr-Io' ...... ' ....... 'o.;.w~,) 

, CADASTRAl 
"TQWNSHIP(Sj A77 ( • .0::...,,.1,,1 ... 9=::....1, NIlL.I..' ;;..,l.rrCr:..t., ...... -"'-....Ir-... ,~; ." )(:"I--Ir--rl. ___ ,.,j,'''';':.' ::.I(.t..' -'-__ ~,) "RANGE( SI An ("" J.:Q:u, 0.uJi' z.. ... ',Jik;..,..,:..: .t..' ~:"''''''''--rI.' -'-' .,rIr'~: .&.:' ~:"'I--Ir-","-'-,.,j,''':': .' ::.1( ... , -,-~"o"",.,I' / 
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"SEcnON RlACTIONCS) A76<--I:.N:uEa..JQ"E~Ha:E _____________________________ ---------------

"MERIDlAN(S) All <_::s'-!!.' .::.La.6-=--..s.".,.:..a.,)"'-_fIIl,~"g,IrL .. TJ.-..:g:.l.'.::.VJir,trltJa.. ___________ ----------> 

"POSmONFR()'.\N!AAESTPROtt\INENTLOCAlITYAl2< 0.2.1 "",LE"i> t.Jol'2T1!- O'F ql~ MJ' AtA'~e'f ~ms Of=.. u,.v.?( miMe 
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• ESSENTIAl INF<:'RItAA l10N 
• ESSENTIAl SOMET1MES OR HIGH. Y R~ 
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"COWt\OOmES PRESENT CIO <C U, , , .. 14,\6, ... : 
"~E~~S ~<--~L4M~w'.a"h .. e~lm~~V~H~~~.~~~~~~ ____________________________________________________________________ _ 
~~B~S ~1< __________________________________________________________________________________________ __ 
GeN.~~~~~< __________________________________________________________________________________________ __ 

~~.~~<'----------------------------------------------------------~-----------------------------

COMMODITY INFORMATION 
,yl , . , ,t! , I • ,1(1 .... ifl 

. ' .¥f ,yl , .. I 

• SIGNIFICANCE 
PRODUCER NON -PROOUCER 

~ PRocucrs ~<C,a, ,-I I , I-! ,-I I> Mot.IN c:DWAoomes PRESENT Cll <I 1'" I-I I-' MIllO PROOuCTS MIN(» (I Ar-I L.L 1-16:1 '- 1"1 II(I I> ~/IQ O:W.MOOfTIes PRESENT C12 <I IIr'I l)rl _I POTENTIAl PROOuCTS P'()TIN(I I I ,)rl ,"1 1"1 I> 
c:x:cJRIlENas oca.(1 , , 1"1 I I ,-I 1·1 I> 0CClJRRENc:ES oca.<1 1.1 1"1 I_I 

PRODUCER 

PRCnJCT10N SIZE ~ MID LGI (em. one) 

-PRODUCTION 

I. 
NON-PRODUCER 

PRODUCER 
EXPLORATION OR DEVElOPMENT 

I NON -PROOUCER 

* STATUS 

·~9 ~( ____________________________________________________ ~--------__________________ ~-----

·YEAIl OF DISCOVERy LJo( > ·~ME OF OISCO'vtRy '*' ~> "YEAR OF fIRST fIRCXJUC110N 1M < 19" Q ) "YEAR OF LAST PROOUCTlON 1M < r9 h , 
"PRESENT/lAST ONN£R A12< -rn .. N ... U)eE).J;Q 

'PRESENT/LASTOPERAT~A"<~----------__________ ~----_..,.------_________________________________________________ _ 

EXPI../OEV.CCIMMENTS L 110( 9k'ati'E~ £.L1d!\::. AA 'Holt ! N.-'. , 1f12. 

·OfPOSlT 1YPE(S)" CAO<'-L:~""Ai~$ .... I~y .... =_""$.:;,,:.::'"_;:.,.I.I~:.:Ii _________________________________________________________________ _ 
OfPOSlT~~ MIO<~ _________________________________________________________________________________ __ 

' 'DEPTH TO TOP M20< > "UNITS M21 ('-____________ > INIt,)(JMlJM LENGTH -..0 < ____________ > 
.uo< > ·UNlTSAUI( > ~WIDTH MIO( > 
M~ Ml.(MIOIUM> "M1I<1AlGl> (circJe one) ~ l'HICXN£SSM60( > 
M70< > "Ofp _(~ ________________________ _ 

M1OO( > ."-UNGE .... ( > 
MIIO(~ _____________________________________________________ _ 

DESCRIPTION OF DEPOSIT 

·UNfTSM41( _________ __ 

·UNlTS .. 11< _________ __ 

"UNITS *1(, _________ __ 

)~ 
DESCRIPTION OF WORKINGS 

" M«in9lare: SU"F~UNOERGROUND MI~ aoTH MI,.., (cwcJ. one) 

<" PTH BEI.~ SUIlFACE M16O< > ·UNlTS .. 161('-___________ > 
"O\IERAU LENGTH MI"< __________ > 'UNITS MI" < _________ __ 

"0VBlAU WIDTH M200 < > "UNITS M201 < _________ _ 
LENGTH OF WORKINGS M170< > "UNITS Ml11 ( > "0VBiAU Aff£,A. M210< > ·UNlTSM211< ______ __ 

OfSC OF WORK. COM. M220< 

GEOLOGY 

, AGE OF HOST RCXX(S) .n(, 11r', 
·HOST RCXX TYP£{s) K1A< 

• AGE OF IGNEOUS IlCXK(S) a< Itl 

'IGNEOUS IlCXX TYP£I sl K2A< 
• AGE OF MINERALIZATION 0( . ,It I 

'P£RT. MINERALS (NOT ORE) u< 
'ORE CONTRa.IlOClJS K.< 
.. MAJ. REG, 1R!NDSIS'rRUCT, NJ( 

"TECTONIC SETTING N1I( 

.. SIGNIFICANT LOCAL STIlUCT.ten< 

"SIGNIfICANT ALTERATION N7a< 
"PROC:!SS OF CDNC.IfNRIOt.NIC)( 

·~l1ONAGE .ao< • 
·~TlON NM"E NJCIA< 

SECCM) FM AGE ""(1 1·1 
SECOND FM NAME NHA< 

, IGNEOUS UNIT AGE NJO( Ilf 

·IGNEOUS UNIT NAME NIOA< 

SECOND IG UNIT AGE ..u< Ilfl 

SECOND IG, UNIT NAME NllA( 

GEo.OGY~S Nl5< 
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~ubject - Big Hole Mining Company 
Copper Report 
Copy - GM 

AJ;>ril 22, 1977 

r··.· .• · ; ' i 

Mr. R. H. Gem~l ~. . 
'. " 

. ,, ! ' 
. Big ' Hole 'Xining Company 
... 'P~ , o. Box 477 " 

I . ' Clarlcdale ,' · ·AZ ·, ·'(86324 . 
:: ., ' . .. ... , ,*~: : . '" " fe~r Hr ~ ,G~: 

•• ~ • • . ~ • I 

', ' .' ,. l " , ; ' , . • 

i . "' The Deparbnent 'o{r1ineral :resources is compiling data fo.c its an."lual 

i : :' 

: report on the copper lndustrJ, ! PROFI1~ OF A HlZON A I S PRL~tA.RY COPPS::i 
, INDUST:cr FOR 1916, VOLUME I. ' Last yefrr you kindlY gave us your leach 

· o~tput, tons of ore mined for direct shipping and ' contained copper (see 
: copy of attached letter).. You also indicated tha~ you ceased production 
10 .Jooe .. 1975. , . 

, ," , - '!: , ,\ " 

If 'p;6ductionwas resumed after Jun~ 1 975, or durinb 1976, we would 
'. appreciate 'comparable data for inclusion in this year's r eport. Con-

. verselY, . ii' there was no production from your operation, we would .:llso 
appreciate that information. 

. Similar requests are being sent to all Arizona copper producers and a 
cqy:r 'of the: completed 1976 tabulations will be returned to you. · 

, " 

lbank you very much. 

r; . . , S1n~ ~~ely ' , : I 

'" 

Glenn A., Miller ' 
. Mineral ~eaources Specialist 
. ' , . ' . ' .. 

.; . 

' . . 
, " ; "t ' , . . 

I oJ' . 

';" , 

,':.' . I 

. ~ . 

. J • 
'f .;"': 

;: .. "': . : . 



STATE OF ARIZ(., .. A 

DEPARTMENT OF MINERAL RESOURCES 

July 20, 1976 

MINERAL BUILDING. P'AIRGROUNDS 

PHOENIX. ARIZONA 85007 

Mr. R. R. Gemmill 
Big Hole Mlnlng Company 
Box 477 
Clarkdale, Arizona 36324 

Dear Mr. Gemmill: 

Thank you very much for furnishing the Department of Mineral 
Resources with the 1975 production data for your Arizona min
ing. operation. 

Enclosed is a copy of the completed 1974-1975 tabulations tor 
all large Arizona copper producers. 

If the Department, or I. can be of assistance to you at any 
time, please contaa::t: us. 

Sincerely, 

Glenn A. Miller 
Mineral Resources Specialist 

Enclosure 

GAM:jrn File: Cyp.I'Us ~"Pima,Mining · ;Oomp 

Big Hole Mining Company 
Yellow Alpha "B", Copper Report, GAM file 



If STATE OF ARlzr \ 

DE RTMENT OF MINERk_ RESO~ :ES 

April 21. 1976 

l\tlr. R. H. Gemmill 

MINERAl- BUll-DING. FAIRGROUNDS 

PHOENIX. ARIZONA 85007 

Big Hole Mining Company 
P. O. Bo« 125 
Jerome, Arizona 86331 

Dear Mr. Gemmill: 

Last year you kindly gave us your leach putput, 89, 098 pounds of 
copper in precipitate. for 1974. (see attached copy of letter). 

We would appreciate a like figure for 1975. In addition, we would 
also like tons of ore mined for direct shipping and contained copper. 

Thank you very much. 

Slncerely. 

Glenn A. Miller 
Mineral Resources Specialist 

jm 
cc: Pink Reading, Yellow Alpha "B" 

Copper Report file 
Big Hole mine file 



STATE OF ARIZ" -\ 

. / 
' I 

DErARTMENT OF MINERAL RESOURCES 
MINERAL BUILDING, FAIRGROUNDS 

PHOENIX 7. ARIZONA 

~10 

FEBRUARY 25,1966 

Production from the Verde (Jerome) District including the United Verde Mine 
and the United Verde Extension. 

The United Verde Mine: 
From the date of purchase by William A. Clark in 1888 to the end of 1935, 

this mine had yielded: II 
20,346,000 tons of ore 

1,979,105,400 pounds of copper 
971,735 ounces of gold 

34,358,390 ounces of silver 
Tetal value slightly more than $350,000,000 

From 1936 to end of 1951 production of United Verde Mine: ~I 

11,294,072 
896,271,904 

tons of ore 
pounds of copper ~45,S~?:888 gggg3~ g~ ~I~g 

From 

387,437 
15,115,521 

Total value - $162,277,295 

ounces of gold 
ounces of silver 

1952 to termination of United Verde operation on March 23, 
Copper ore 

Year 1952 155,642 tons of ore 18,281 
Year 1953 29,164 tons of are 
Year 1952 10,406,232 Ibs. of copper 9,613,749 
Year 1953 2,020,981 1bs. of copper 2,199,620 

1953 : 
Cu-Zn Ore 

137,361 

Lbs. of zinc 
1bs. of zinc 

II Stories of Arizona C~pper Mines (page 70) April, 1957, Ariz. Dept. of Mineral Resource~ 

2/ Geology and Ore Deposits of Jerome Area (page 101), 1958, Geological Survey Paper 308. 



STATE OF ARI2 \. 

DI:._ ARTMENT OF MINERAL. RESOU • . jES 
MINERAL. BUIL.DING. FAIRGROUNDS 

PHOENIX. ARIZONA 85007 

~Ja 

Summary of United Verde Mine Production: 

Tons Ore Lbs. Copper OZ8. Gold 

1888 to 1935 Incl. 20,346,000 1,979,105,400 971,735 

1936 to 1951 Inc1 11,294,000 896,271,904 387,437 

1952 to Mar.2~ 1953 184,806 12,427,213 ? 

31,824,806 2,887,804,517 1,359,172 

United Verde Bxtension Mine: 

Ozs .Si1ver 

34,358,390 

15,115,521 

? 

49,473,911 

Production on Page 136 of "Geology-Ore Deposits of Jerome, Area" 
Geo1ogj:ca1 Survey Professional Paper 308 

Production started in 1915 and mine was closed in May of 1938 

3,818,825 tons ore mined 

793,331,100 pounds copper recovered. 

152,756 ounces of gold recovered 

6,449,156 ounces of silver recovered 

Total Value 

$350,000,000 

162,277,295 

? 

$512,277,295 

$125,000,000 Eatimated value ot copper, gold and silver 

$ 50,531,250 Dividend record from 1916 to 1938 Incl. 
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rrm:OH~ orr ~1L~ UlTIJ:ED V'~RDE SOUT.rI EXTElISIOll GROUP. 
J -~:~OMEt ~tIZ01rA. ~ 

_ ~he propertYe 
l'hL~ group conr.ol'lses nlne unpatontod lode mlntng claims. vtz; 

~:lonf;ana / Verdel~o. 2; and Z:Ion~ana Verde Ho. -' 4 to Ilo. 11 lnclualvo; 
held In pos ~Jessory tttle uncle.r the Untted states mlnlng laws and ha 
havtng an a.rea in the nelghbo.rhood of 180 Aores. 

Looat Lon. 

J."110 center of thls property lias ona and one half mtles In a 
Southwesterly dlraotton from the town of Joror~, the maln dlst~lb
utlng potutof the well known Vorcle Htnlng Dlstrl-ot, Yavapal 00.; 
~~tzona. ~10 general topography of the dlstrlat can be sald to co~ 
slst of a ranee 0:[ rugged hllls rillll1tng In a northerly dtractlon 
'Whlah rtse tio an elevatton or 1000 feet or more from the plateau 
to tho ;'Iost,and thon drop ljreotpltoU31y 2500 to 5000 feet to the 
Verele Valley on the Beat. llhe Verde ] lstrlat OCCU1)le8 the Easol"ly 
slope of those htlls. ~ha elevat lon at the ola.lIDs is around 6000 
feet above' sea lavel. 

Aooesaab III ty. 

~he l)l·oporty is at pl--asent }:oachetl by trail from Jaroma. Cons
t.ruct ion of not ovor 0110 mlle of .road through modorately rough 
cOlUltry would gtve wagon oonneotton to town over zoads already 
built to surroundtng proporttes. Jerome l~oelI Ls sc~ved by the 
nal'ro'tv gau80 Ullltc,: VerJ e and .Paotftc By. oonnacttng wlth the 
Santa iro 30 mlles away.~he contract has been let; :for the exten
sion of tll.0 santa Fa from a polnt 4: mtles -:/e :3~ (t.f Clarkclalo to 
Jerome; and wMn this is ftntshed nill mat orially l'Gduce fre tght 
.rates 

Cll.roo.ta. 

Id.eal ":iea ther t3 usual r?om ~JaJ ~o Deoember 9 wI. fih lnterml ttant 
thunder storms durlng ljha month of August. Snow :fallo tn ::)eaem
bar or January t accurmlates ~; 0 .9. cle l')th of 3 or 4 fGet at thts a.lfi
ltude, and dLsperses In I:ay. I~ short. there are no cltmatlo (lOn
dtttonD to retard mlntn8 the year round. 

Geology. 

Tnc group L~3 travorsa il by one of the pronounc(hl faults of the 
dtotrlat~ havtng a strllm of nearly duo TIorth. ana passLng through 
the Eaotorly port ton. ~o the ·,:jezt of thls fault 9 the surfaoe rooks 
arc sodLmentary llmastbnes and sandstones oa~pod on tho peaks wtth 
basalt. 20 tho East. varloua erupttves arc exposed when not cover
ed by 8 :e;glor:loratos. Carbonate aOD1?O l" ore to to be found tn places 
along tho oonfiac fj. i.7hlle not In COrtlIYlC.rC tal quant i. G las, tn vlew 
of disclosures elnewherc tn the dlstrlct, it ls reasltnab1e to sap
umc that an tntolltgont tlevelo!Jmen~ aampatzn would be well worth 
~lh lIe 



· .-~ 

-2-

Surroundlng Propertles an d trlnes 

The maln a~t and \Vorklnga of Senator Clark'a United Verda 
Copper Co lLe one mile in a Northeasterly dlreotlon from the 
Northeast cornor of thls group~ and an outlytng group of this 
Company a.djoins directly on the no.rth. :P.reaant productlon of the 
United Verda 1s at the rate of flve to stx mLlllon pounds of 
oopper per month. wlth lmmense .reserves to dzaw upon. East of the 
United Verde 1s the U. V. Extensl.on. whose sensatlonal flnd of 
a ramar!mbly rioh shute on the 1400 leve1 lod to the recent Btl~ 
u1atton of the dtstrlot. 

Wtfihln a Jradl~9 of two mlles are at; least; six oompanles 
ftnanoed and equlpped for deep development. 

Conoluston. 

Compa.rlng their geology and location wlth other porttons of 
the dletz-tat, this property merlts a more exhaustive study than 
oould be gtven in the time devoted, whloh rasoal'ah ahuld reveal 
the best p.rooeadure fp:r oconomlo development. 

Respeotfully submlf;tedi' 

/~~ 'J. ~ ~ C. 01: 



UNITED VK~E 1899 

The far-famed United Verde copper mine, although 'originally loca\.e'd back in the sixties, 
had a struggle for existence, as a paying property, until 1887, when capital and intelligence 
came to its resuce, and placed it among the foremost copper producers of the world. The 
property was purchased by Hon. W. A. Clark in 1888. Copper production began in March and 
conti~ued dur~ng the summer at the rate of about 600,000 pounds per month, this being the 
quant~ty requ~red by contract with the syndicate. (Vide ItLn.Res. U.S. 1888, p. 59) 

Taken from the Report of the Governor of Arizona 1899 

I & 

Taken from the Report of the Governor 1899 

YAVAPAI COUNTY 
1817 

The ',~nit?d Verue Copper Company's group. located at Jerome, 28 miles i10rt.heasterly frofll 
Pre ~~co -(,t is not <:;!,,~~r the larg j S~, ~.~:"opert~i in :;~ rizona, out rankse.mong the largost in 
the world. ';fhila the ore is copper, it contains a largex-.ler cent:. oi~oth gold and silver. 

I 

and. the V~l.lue of either of the three :':letals in tha ore is ;.Julficient to :9J.Y a h~nd!30l11~ prof'it 
for rllining w~re the 'Jthe:- excluded. Exact statistics 1.1'1 regard to itA output art; no ~ obta.in
able~ but a close a?=,roximation ~)l3.ces it at )"J,OOO,OOO pound~ of copper ?er year, the value 
of the d.ally -product being from $15,000 to ~20,OOO, or .rrom~5,OOO,JJO to .~7tOOOtOOO .?er annum 
And now co;n3S the remarkabls feature conn.eated wi th the o?erativn of this property. Hhi1e 
the comp~~ has on its pay roll bet~~n 700 and 800 men employed in various capacities • 
the number aatually employed L"1 ::oining does not exceed 20 !lien. !his number of ·Jlen remove 
from its place, where nature has stored, th3 ord fro~ ~1oh the above values are extracted. 
Addi tlons are constantly being made to the plant for the reduction of the ore, the capacity 
having been doubled during the past year, ;udxJThtlttnxa~ a.nd consequently" 
the number of men employed having been proprtionately inor~aseci. or ne~rly doublad, a.n idea 
of the increaae to the machinery may be obtained when it is stated th~t during the past year 
eight ooilor3 of 2,500 horsepower c~pd.ait,y each have been placed. in ~sition to .furnish the 
necessa.ry ii1cr~~.se of motive pOiler. 



YAVAPAI COUNTY 1897 

The United Verde Copper Company's group, located at Jerome, 28 miles northeasterly from 
Prescott is not only the largest property in Arizona, out ranks among the largest in 
the world. ~fuile the ore is copper, it contains a large% per cent of 80th gold and silver. 
and the value of either of the three metals in the ore is sufficient to pay a handsome profit 
for mining were the other excluded. Exact statistics in regard to its output are not obtain
able, but a close approximation places it at 30,000,000 pounds of copper per year, the value 
of the daily product being from $15,000 to $20,000, or fro~ $5,000,000 to $7,000,000 per annum, 
And now comes the remarkable feature connected with the operation of this property. '~ile 
the company has on its pay roll between 700 and 800 men employed in various capacities , 
the n~1lber actually employed in mining does not exceed 20 men. This number of men remove 
from its place, where nature has stored, the ore from which the above values are extracted. 
Additions are constantly being made to the plant for the reduction of the ore, the capacity 
having been doubled during the past year,· and consequent~ 
the number of men employed having been proprtionately increased, or nearly doubled, an idea 
of the increase to the machinerJ may be obtained when it is stated that during the past year 
eight boilers of 2,500 horsepower capacity each have been placed in '~osition to furnish the 
necessary increase of motive power. 

TAKE ;-J FR.Ot·: THZ DPORT OF THE GOVElVIOR OF ARIZOjA 1899 

THE U ~~ITSD VZRDE GOP?E;R ~1I :,JES 

The United Verde copper mines, situated at Jerome, 28 miles from Prescott, in Yavapai Co., 
and owned by Senator .,-1. A. Clark, of Hontana, have a world-wide reputat ion. Their 
production in both copper and gold has oeen phenomenal. 'Nhile it is not the policy of the 
company to furnish detailed infQr~ation for publication, eno~gh is k~own to justify the 
statement that the yield in 'copper Qulli:)n of these mines per month is approximately 
),000,000 pounds. Some months the yield exceeds this amount. The bul lion contains 
considerable gold and some silver. The ore bodies in the mines are of great extent and 
value, and can not be exhausted in a lifetime. The mines and reduction works of the 
United Verde Copper Company are at present employi~g about 1,000 men. ~ 
~~~af~~~~ The principal shaft is about 600 feet deep. From different 
levels tunnels have been 'driven, and the underground workings are extensive. The engine 
capacity of the plant amounts to 2,000 horsepower, which is utilized in hoisting ore, 
operating air drills, copper converters, machine shops, and a 40-ton crane. A vast 
amount of new ironwork has been put in, consisting of structural works for buildings 
covering the entire plant t engine and boiler rooms, convert.3rs, blast furnaces, machine 
shops and found~J. The plant in some respects is the most complete in the country, 
and the converters in use there are said to be the largest in the world. A reverberatorJ 
furnace is used in smelting the finer ores, especially those rich in silver. A greater 
part of the ore when taken from the mine :-: is first roasted in heaps, extending along the 
slope of the mountain in three long rows, whereby it is desulphurized. It then goes to ta 
blast furnaces and finally to the conTlert~rs. The copper bullion which is thus produced 
is about 99 per cent pure copper. The mines, smelting plan:', and town of Jer :Jme are sit
uated on the east slope of the Black Hills range, pretty well up toward the crest, at an 
altitude of about 5,600 feet above the sea lev~l, and at laast 1,800 feet above the Rio 
Verde Valley, which spread out in grand panorama to the east and south. The town contains 
ab~ut 4,000 peopl~. A considerable a~ount of prospecting is going on in the adjacent 
territory, and mini~g is active in that vicinity. The equipment of these mines is 
thorough and compl~te in every wqy, and the property is co~~eded to be o~e of the gr eatest 
and most valuable in the known worl d. 



Plants in Oprjra tion 

United Verde (Gold. oopper. and silver) 
~ ... ... ,.,.~~.,. ~ ... ~ 'V . ,~·_10~~ 

\#OngNS8 
Congress (cy'atlide) 
John S. Jonas (Little Jessie) 
Roberts 
Crolmed King 
l-tescal Co 
Barrett's 
w1l1psa.w 
S'ilt1i.llow 
Harlan's 
Senator 
'Jroom Gree'! 
Morse's 
Lane's 
vf,$°ade's 
Marsh-t) '5 
;:) chu!'oman'~ 
Sattes & Co. 
Ryland 
Humbug 
Last Chanee 
Venezia (not ~~rking) 
31g Bug 
Slnes:i: Co. 
Dekhunes ( not ;;orking) 
Del p~sco 
PNsaot t SamplinG ~~lorks 
Pbelps. Dod.ge f'C Co. 
Santa ~riQ 
Callan & Go. 
Yarnell 
Cartoctin (not y,rorking) 
Gladiator (not v.orking) 
Rupert's (not workingl 
Turkoy Greek (nt ~ork1ng ) 
Pecl< 

Total 

Shipments 

Aggregate produotion 

:~llart Z ;nines 
Placer 1lines 

1895 

N\h-nber of 
Stamps 

40 

20 
.5 

10 
20 
5 

10 
.5 
5 

10 
5 

10 
10 
5 

~ ..... 
.~ 'J 

5 
.5 ...,,, 

f., oj 

20 
10 
10 
5 
3 

1..0 
) 

; 
10 
10 
10 
10 
5 

10 
20 

)50 

Daily Ca-
paclty of Annual 
Smelter Product 

Tons 
150 ,:' ~ 500 000 .,0.,/ II • • 

60 750,000 
240,000 

20,000 
)60,OQO 

25.000 
10,000 

1,0,000 
20,000 
25,000 
7.5.000 
24,000 
60,000 

150,000 
15.000 
]0,000 
12,000 
J.:~. oco 
40,000 
20.DOO 
20, ~)OO 

25,0000 
15,000 

40,000 
100 7'5,000 
100 ;0,000 

15.000 
25. '00 
35. 000 

- 50,000 

410 5.949,000 
250,000 

750,000 

5,949.000 
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Kr. 041: ,. ~rnstf. ". c . . • 

_8 1( .~r " tb s,t.. Ilew Ton . /, r:> 

)(7 D.ar. jrJ&r. Sbur tleff- : . .' . " . . . ' . -, ,~ 

. . , -": :/ T ~ - '.' \ .' - I. ..010 ao JleroW1 __ h : a. brier report 'OD < "bo ·· .. 

Unlted /'e~e Ext'ension &$·' lt1. :'a' pJ:o •• at~.'.. .. I trust that it :w111 ' :c .. ,:>~, . 

c1~e -. ~~; ·';&ll 'desired 1n!onaat1oD. ' .' . . '\ . - .' ..... .. .. ~.:.~.;.'. 

.. - : .. 

. . / " . :; I ",.a.de an arran._ant.1 ~b 1Ir;.: ,\P8~h tb .. ~ .P}';alpe · 'Do~a .· . 
I\S.IIaCOZ'· b.z~ to fix 1 t .up with Goorgo. XlDidCll ',BO Ioould ,SO ·~:tll~\1p ;.~{.': >-. 

:thoala •• if • . \alked 1" OVerwlth :him ovor; . ~~~ \elephone and Poabh < ~/-"~I~' . 

pve,' ae& goo" letter to hi. but whun I got; tQ Jerome :t{'lt1Sd')J~ , .• :>' ; .~:':>': ' 

il-eft hurr1dl7 . for Proscott. "So I cot 1nto~'oa '~1trJthen ... , .1D • . · .. :·'-.· .. · . <>·'~:' 

e1.tpt . Mr .W1~k.r.oa. 8.11(1' ho .eelled to tak • .• 6 tot., a. dlreo,or ·ot : -. '~." <:. ' 

'''PhelpeDo'dge Oo ·o·r 8Ome~blng and 110 · gave mit. a. tf"t b",\terdeal and :_.·· ..... .. . 

more 1nfc~tlon · tha.n I 'could 'b3.Ye poas1bly gott,en out of K1Dg40n~ ' ...... < ' 
Be oven- turned OVer all;t,he werking nt9.pS and I ta'ade a ' study ot- thell. _ 

I went t 'brouah all level.- t%OlIl ..,be 1300 to . the I?OO 1f1 tb ·bi •• · and :" . 

spent :.'~e en.t1 :re d.a.y undergeound, PC3 alao anewerc1 anytb1ng' 'I .. ·uted ;~ ." 
him a8 a~~ as 'bis knoledge . went. . , " :' '. . . . . -" 

.') , 
" 

- '. 

, (Botore I went · in the lIine I ba.1 qu i t 8 a 't:i.lt · w1 th . 

Da.Te .orgaJ1(~aad otber. -alJero!!e wbO are .suPl'oaed tobela 01088 '& - . 

touoh with ;th .:' .1~ua'lon ~~~ fQQd .'b •• Ten·,bea.rieb 11l ;!',ega:rcl '0 ' 

1 t OD aoool/mt' otthil oreliody' b~1ngi}Qia+ltl' · a...Tl(1 lower , !l"a.~". f~ .. :.the 

-1500 tha.n · a'boTe. Or. ~ .. ~ lnopection of ~11c rn 1n~ l~o Ij~V~~ Ifoimd. ·'hat . . 

tb~ dovelQPmcnts of the rg,at we'~k (' 1' . ~· prov;;; thJ.t i;'ne otebod7-1 • ... . " . 

merely ·cbri.ng1nS nh~pe 3.T!d will probably be ' a~ l ,~,rgoor l~r,.r ·thaa · . , 

above • . ~v~n if 1 t WHr~ am3.11el'1 t would be' noth 1r:g to ' w()r~r~ ~ abou.' . 

. as all ·the oreliodiea pi.noh and .w(1~lbu"--1n the Un1 tdJ,:, V.e.de ~p • . ' . '.: 

.. of them ha.~ evar pinohed out yet. In f'aotthe y 8Jre i:nollnod \~.:'o~ .. . ~.< •• .:.~ . 

. / 

wi tho~her- bod~ as at d~Pth and 1 t B1ppe~ft to . m.e tb3.t .the . U. V.x·\ .. ;.:··< " ," .;'" 

. orebod.1 ~ i a ~j.n,, · tbe s~e thing, a.hd. w111 join -,,1 th ~'p.e ·a~a.llF ." - . · .. ; . . ~. 

~od1oa to tl:'3nortb. and. form one ' oot:rt1~U0'U8 orcoody P~~~t.f.~~ '.' . ":\:;~ . .' .. 
the ' :t ·ault ·· - . ' . ~ ,~>(~'-- . ' -.-, 

:/ I~. .~. ; . . ' ., .< ,__ ~ . ~ ::' i\t~.~;r\. .. ,,~;.:~.;:~;~i,:~~%~~t.~ 

On & whole I 0,&11 ."e ·a. .vety ·· .. xoellent tutu~e to, · :~'·tl: .'C .MOk'->~~: 

al_thQUp there are:.s ftO doubt aome . intere8ts tlHtt are ' ~rY1Dg > f,~~;~Pt'~·~~.~~ 

. ' .1. and .1t. --, IC atUl lo't"ler. . /. . "', I . . , fl :~'·::,:.~ '. :: ~ ,,/,.,~ _ .. , 

. ' . .. .. . ,: 1-': .. :' ;~ .:'. ' . . ; .; . :::'~~~'<~.:- :::> 

. . ..... ' : : 1 41d ao\ go to tha Sr. c~ , CO f;por .Co Mino bu' 1Uldol1'a~~d ' i,>· : ·:'.·> 

tbaJ they ·.b3.1'e a. very goed shouing ot teirahed.r 1 to (lra in. ".,la ' : \:---":~ .'/~;;'

tcnn.t1on. The v,d1n. e .. 1~e narrotf a.nd the torm3,t1c'n 1. 3ntirttlry 41'fi'.J:~' 

and d1et1not froll the 80hllit rl;pla·~err.ents ot th~ Verd~ D1ci':r\lo'~ '« . , " .' 
. . . " ' . ' . . . .' . ' , .. , . . '-.: ~;~- .... ' ' . ' .\ ' . . "' !, .:.-

· ... ,T! tlf~rt: 9.rc ~ny fu:rthdr dcstaila you wa.nt ' I ca.n P;~ba~ . ' . 

get : them tor' yev. , " "-"; 
\ ~. 

VOl1r "Sincexely, ~!;: . ~. 
. .. ~ . 

. _ '. . ; . ~. . , .~~-;f~;r -~. \ .... 

,. Ben Ilor •• ~ tbe general ' fC;·reman a.t t":e p1!lar~~ tttii :~ b. ; ~~~\''- ' ' . 
for .. ~'D at tbe- U;V.X a.fter Ka.y 18~, .. \ ~. 1. a. very ~c1. .~a.~,J .W1ll .:::;. ;~ . ::.,,< . 

'ftG da\'ibt be a.ble to keep In ololl~i touobet 1800 de~.)N"''''.Xlt .. , :::.';-,.;- . ", " ~ .'.(;~\,",' 
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ft. attaohed ' sketoh .111 abow thod1p and rela.tioD of 
the orebod1 •• en the 1300. 1400 aJ'd, 1500 1 ... 81.. ':~ ~. ':. ' . 

• i'" .' 

. ' " 

OIl lhe 1300 leTel the orebody U8 an area fJ! .approx1ma'. ·~ 
100.000 .q. ft. The apox of the .aiD o~.bod7 : tat •• place on a - >-,,--'. 
~Ol1..0Dt&l plane between the I340 ~d the Ia~ &1'.el'&c1nc I260. 
S.tween the I~ and ~he 1300 there 18 .appro'1.a'.11J~,OOO :"011. 
,developed in the u,in orebOdy 1 ••• the tonnage alre&cil 8'toped. . 

On the 14CO 1 • .,81 the orebOdy ·ha.. apprOx1aa.t·ely tho · ... 0 
area, . giving '90.000 tone ~' .. eeD the 1300 an~, the I400. 

On the 1500 the oZ'e'bc·dy appeara to be oha.ngingabap.. It 
. \ 1. setting lOlllor and thluel'. aDel the eD~ 11~ng nearer 'he fault . 

1. d1pplD·g at a lesler anglo, nan devolop_am was tirst at&rted.ta. 
'hi. orebody OD the I500 1.,.,e1 · ther.a "was .11011, d11S1polDtaent on . 
acoount of the narrowing wld:tll. but 1 t now app ears 'tha.t 'hla 1 s . 
ollly a. obsnge in allape and t}l..at 'the aroa on the 1500 will ' ~e .. a 
large and p ••• lbly IlUO~ larser than on 'the 1400. In taot '1.t·.,:&PP ..... 
~o me that 'hi. orobody 1s 11~1ng up with 'be ceDera.l ab .. r. 'zone 
and 'the ama.llor orebod18a to the north, anel that they wl1~ all fona . 
one creaody &tth~ 1500 or 3.. lowo: l~vel. 1'::.ltinz into ~Q::ai:dera.t1c. 
lbe ex1;-ont of the prdsent prCTeil a.re:l. only t!:l~ro ' 16 at 18309t .. 600 • .000 .. 
tons between th.-.) 1400 lJ: ~1 the I500. '. . . 

. Th15 1 b a. tot3l. of 1.850.000 tens for. 'hema1n Q%'ebodJ' · '., -~- '. ,': . 
to wh1cbwe may sa!'aly adj 350 .. 000 to.n~ tor 'he am a). 1 or M orebol1o.~ - ~' . . ' ,~ . ' 
themorth. Tne~ av~ra.ge gr:l.de of all t!'1isore is 15% ell' ~OO -1b~a to " . .... _~ 
the tQJl. On an a.veracs oopper IlaTket a. p~of1 t of a.t lea-at \en ':o •• ta ," ' . 
~~;' lb can be ulade, g1ving the prof1 t ill 81s.ht for- the miD, a.' -. "- ', ', ,"'. 
180;000.000. To till. should be &4"'4 MIl.thi1lC for tb. -silver 0&-.. _ \ . . 
Whlch are ... tlcned below. . ' . ':' ~' :"' ; ' . . ' 

. . ':"' \,, ':'\: . ' : .':~ -' - " 

'the I~O and I700 level. are baiD! ptlilled, ba.v..~" a.bout " .~ 
-400 feet to .1O .tothe orobCdy and will, raaoll 1 t th~ latter :;.pa.rt of 
l'ulY. , ' ;i\ ' 

\:, 

FLOBnCll :. .. . . "" 
fie 'lO.8Ilc1aCl9.1il is owned ene tbird. b7 tho ,Clark ill 

latera.a'e aDd t1lO 'h1rd.. by the U. V.X. A ~olJl~ 'of the a.a.lnQreboq . 
extends 1a'to ,.hi. ol3.1m but a dead lIce haa beeneetabllshed 17 f •• ' 
frOID the bound.ry, beyond. whiob thero ha.s been no etcplng·or· ·; .' 
4eTolopaen't. ,Attbi8 dea..;l. line on t~e 1300 1evol tho ore 1. 20t~ · 
W1da and &v.r;~e. ao1c. It 19 not knewn wbether or net ' th" ' D~8 OPeD. , -
up apia 011 'be FloQnola. 'ground, b\lt 1 tie gelleraJ.ly. 8\tPpo •• d '1l*~" . 
l' dO... It l~ alao UDderstcod. that ~hd U. V ~ X ha$ . aol,e, &cr.alleDt : .; ." .. ... 
wltbOharl'. Clark to pU%oba.s~ tbet. · one thl;-d 1nteroa\ · a..~Gr -tb. · 

( . 
\ 



r: 

... . 

V.V.I.· ·.a . /" -
. I 

Clark . 1ia'.r,.~. ,ha.,-ebe.eI;l -inherl tod 'by hi •• 

~ . BULL. ! 

. ,n.t ll~l crouna. 11 •• eou'b and ·wee' of the nore1lt1a. lam 
iRfonaed ~'~7; conf1dentally .tha' 011 'be 1800 : leyel a 4r1f' ... 8 ~ 
th~uCb 'be'. no~enol& and l~'o tbe 1h1l1 gro1.1nc1 and. ent.riDS &11 . ' 
.xo~181lt ,~ebo41 on th latter IrouDd. nae drift W&8 lame41atoly .. 
~Ye~ . bJ .-,. of ···.th. offiolal. th ••• ely •• aDt Ii. f'ip' .t~'e '·4 for 
'thie groua4 \whlot. eDded ,ln a.na.Pee.ent "'.e •• ~heU.V.X, and U.l" • . 

. whereby th, '41v14e . the Bv.ll groun4. and )aa.,.. ~o bur / in all " ..... 

" .. 

ou'.tan41Dg ~took\ bofore 1t ca.n be worted. It .th.~e 1s suoh. a 'hizac 
&8 the U~V .1.\ o~. ' body being 'tbe t&ulte4 oY •. rbu.rd.en from soa. Q.'b~ 

." polll' 1 t1. appp,oaed thai 'be; 'raa1D bO.41 1, 'h 1. ~41 011 the ~ 
~OllJld. . .' , . .! : . . '/' " ' . . .. . .~~ .. ~.--" 

. !)ae ~ve in! oms. t ion wa. c1 Yen •• 11\1 .tr1o' oo·nt1d.enoe 1tJ .. :. , ',-':. :: 
.. party Y.~'1· high up. ; . , . . .,' - ; 

!BE .. 'AUL!. ,. 

~ \ • 
: '!'be ma.11l north and south raul t tbroUSD t.he Verde D1.tr1o' 

11 •• abou" 300 teet wee" ot ~be or.body on the laoo toot level ' 
&D4 'd1ps "st 75 tee' to 100 t .. ", vertioal. It "he fault and the -
~r.bc;)dy rna1nta;i,D,th13 dip 1twould twoh th."eat end.t tbe ' 

. / 'oZ'ebody at tbe ',1600 and, en'1roly out · l' off' ataboat aaoo. It · ..... 
. "/ '/' ! DOW bewever'ha' the orebocly: 1', ollang1nt ,d1p, 11D1ng up with the . ' 

taul t a.n~ d~pp111c With 1 t. that 1 ~ 1s "'.1'1 doubtful 1f tbefaul 't 
will ha..,.8 a..nJ .tteo" on 1 t, =!.nd tha.t tliey kn~1f where '0 go tor 1 t 
1f.1' doea O\l~)' ~fr. '%'be,. oxpeot to eltplore tb1 s faul en the 7 I BOO 
1.Yal. · l .! . . . '. 

. ..... . 

,·8Ilan1i! OR~. 
. 1:1 . " , ' 

~e silver oree ooat,r as a ~arc1R 'anda oapping around~. ' 
aalD or-coody. They a:r.~ Vd'ry o.11101ou~, a~1 oont'1l.1n very lIttle ,copJler. · 
'!'he v'3l.uea a.r~ Hpot ty and oo !~a1 FJon: .. ll Y n~.r\ Up ~9:h1 e:h a.~ ~Oo~. " '. ,. 
The ore is ~1na1 :1.!id uae':1 for ccnTertor 11Jl1n~ cllly a.nd. the a.v·orac. 
&ra~le is a.bout BO oz. '::'hereie plenty of t'hls or~ t .o 13.stfor ' 
CODTertor lining ~nd~f1nat.ly. 

' .:' CA,P A ~I'1'Y , 
. . ... .' . . 

, "1 ,1 ' At pree'ent tho amel'&% is rr~3lcll11 4,100,000 loa of oopp.~ 
per mOpth and 18 :rwm:tng ' a.t· jlLSt oa& ',hiprd oa.pao1ty or 600 tODs "" '_." '. '-, ' .. ' 
per ~7:~ :'\'lll1,a .,,111 Ilot be inor.Heel '0.'11 ~. ,",opper market 3u.tlft ... . ··,':.· , 1'. )fo,"O:(', 'he. ,or. 1. ooatDI :t~o. ~.e,1.PlDoa' ttOrk"t1re 1:»I'Oak.~ ·,} :·'.~'C:· ~' · 
.'o~$U~ ."op1ng.a3 18 being done 1. Q1Ma1D& ." tbe l'agle4~ .dp. >; .' 'I, ' 

of ,be ~rebOd2;,.s aDQ pt.t1~; overyttln~ ,in '1h. ,beet pO.91~16 ,~.. . [ . 
.lll etten. ::,are belD' uAe 'to keep tr.e sr~ ot thie , or~ a.t 'he . . 
.appoaed aT.nc. ot I~ but It, is ' tOlLY}d v~r7 dlfficult "to keop 1t' . ~ : '. ' 
"11&" low. I' w111 'be Yt)r.y easy for tho bi •• ~o produce froID ' 15.000~OOO . 
to ao.~o.OOO lb. per It,onth if d.:;81r~d~ without a.,lectlDg 'hip c-. 
or~,., " -

Tl'Vorything iJe~ms tc b:3 well xun and welJ. org~n1z.a. altlagk 
1 t i-a eJYidAJ1't , tha,t tr..e F- rC3en t crg:l.ndz~t ion h~a na,d .801',8 11 ttl. 
~ffloult, lD.'r&1ch'ening out 80~~ ~t th~ f~ret wO;k~UG. . 

.~ . -
.. :. 



72 Patented and 16 Gr' tented Ta.:·:es 1051 2cres of gro· ·· 'd. 

Tvro groups are known as the Green LO!lster and the Verde Conillir:ation Group. 

Northern nost point is 'wi thin 1 mile of Jerome, and extends to tl:e SIS for 
app 4 ~iles to~ard the Copper Chief. 

TI-:e thorium is located in the Verde cOrTIbination Group which is about tvro 
niles north of the Cliff. 

Strike of the Thoriun vien i~ to the NE. Dip is abO'_lt 42 0
• 

Silver plate tQDne1 is about 298 feet to the face. 

Gorge tQYJI1e1 ias about 3200 fet of ·workings. 

Surface chalcopyrites on the Roae to the Gosson is a bcut 4,(00 feet. 

tI. fl. 



(602) T~ '.760 

Phone: (602) 868·5922, 868-4405 

THOMAS C. K Ii' 
ENGINEERING 

5homC,j e. J(;ng 
3040 HOSKININI CIRCLE 

PRESCOTT, ARIZONA 85301 FLORENCE, ARIZONA 852 

MINING 

SHELTER CLEANU~P 
CONCLUSr ONS AND EcoNorvrrc CONSIDERATIONS 

UNITED VERDE~ AND tJVX SNELTEHS 

Clarkdale a.nd Cottont'lood v Arizo:."la . 
4/20/71 . 

METALLURGY . 

Ava1lable slag and smelter.cleanup material =.20 0 000,000 tons 

Process: -Rip and bulldoze slag and feed bank run ·watc~1al to portable 

conveyors with magnetic head pulleys for prima~y separation p 

stacking tailings and m3gnetic concentrates separatolYt ' per 

. Patent Appl1ed for: Group 111, on 09-04-70~ . se~ial No. 69 932 '. 

Upgrade rna.gnetic concentrates by heavy media using Akins :: , .. 

sepa.rator and · sphercd1zed' ferrosil1col'l. ," . 
". :, ' .' 

Sh1p conoeritrates to custom smelter. or treat other~ise~ 

.' ~ Weight · tvt-% 
. ' .20,000,000 tons 100.00% 

, '. '''.) . . . ' " 

Assay 
0.60 % Cu 

Pe:r., 'ron : ;~ ; : 
. " Units .. 

0.6000 

Nagnet1c Sep. Ta.lls 18-,000,000 .. 90.00% 0.40 % cu 0.3600 
, . .. 

... 
' .. 

Hea.vy Media. Tails 
., 

. '1 .• 6;4'" 000 8.17% 0.70 d cu 0.0570 /0 

Hea.vy Media Cone ~ .. , i, : " . ··366.000 1.83% 10.00% cu 0.1830 

Ma.gma Sme1 ter Sc.hedule: Pay for copper - 90% ot contained copper at 

. market price less 4.5 ¢. Smelter charges $6 + $3 + 5% of 

value over $)O/T. Assume freight - $7.00/ton and Royalty =10% 

Pay: 0.90 x 2,OOO'xlO.O x (54.5 - 4.5) 
, Charges . 

Less: freight 
royalty 

Net value 

Net Smelter Returns 
::: $7.00 
= 7 .. 80 
14.80-
at plant site 

c 

== S~90" 00 
--11.2.002 

,?8~OO 

Weight-percent x net value HN cone ::::: recoverable value 

0.0183 64.20 (' I 
x = '1S1.175 ton 

= $2),500.000 for the 

Estlmated' ·costs = 55¢ per ton =_111.000,,000) 

ESTIMATED NET PROF'IT 12,500,000 

' Market pr1ce of copper is assurJed to be 51~.5 ¢ per lb. 

With ~his Analys1s, bulk sa;mpl1ng test work should be pursued. 

pile 
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SMELTER CLEANUPS 

During 1969 and 1970 I made a study of the old coppa~ smalter 
sites at Cottonwood and Clarkdale, Arizona. The object of the study was 
to determine if there remained comm~Y'cial values in the old slag dumps 
and smelter foundat1oris. the smelters themselves having b8an junked out. 

The Un1 ted Verde arid United Verde Extension mines ut Jez-ome" 
Arizona. were among ~ the richest in the world during thai? p~oductlon 
period. and the United Verde \las considered the most pxofitaole mine 
ever owned by one man, Senatoi-· llilliam AIJ , Cla~'ko The tini ted Verde 
produced from 2.000 to 3.000 tons per dny of about 6% copper 'ore with 
sUbstantial values in gold and silver, for en operating period of 40 
years from 1914 to 1956 with a down period dur1ngthe depTession. The 
Un1 ted Verde Extension. theoretically a dOv7n-faul ted blocl{ of the U. V. 
p1pe. was an enriched pipe, producing over 6 million tons of e::(ceptionall: 
h1gh grade ore., said to average 25~t coppe:r 'tIli th considerable gold a.nd 
s11ver. It operated from 1923 to 19.31 ~ shutting dO~ln In the depression 
and never starting up again. 

The combined slag piles by my measurements agg?egate 16 0 4 1 m1111or 
tons -..at'the United Verde and about 3.6 million tons at the UVX for a 
total of ,20 million tons. It is possible the toe of the piles has 
subs1ded below, ground level, as this ostim!ltG of mine from contoUl·S a.nd 
oross sect10ns from top to toe is about halt otheJ." peoples estimates. 

, . . . . -

The ,smelter reports published indicate slag to contein about ' . 
0.35% copper. Actual. assays by extensive sa.mpling and al'18,lysis by both 
myself and the Copp~ras Co. indoicate the slag ~1111 actually assay 0.60 % 
copper. a d1fference 1n copper assay of O.257t~" ' This is s. considel"'able 
difference, and , the test work and investigation is 'an attempt,'Co account 
for the discrepanoy and determine if it can be turned into a profit. 

. The ores 'from these mines t'las for the most part!) diract smelting, 
wi th roasting to eliminate soma of the sulphu~" and grinding and flotat1o:r: 
to upgrade some of the lower grade materi~lo 

In the normal smelting practice the ore, eoncentTates and flux 
were roasted, blended and fed to the reverbatory melting bath furnaces 
where the charge is mt~l ted and the spent gases are ~ent to waste hea.t 
boilers for the generation of steam tor pO\1e~o The melted charge then 
separates 1nto calcium-iron-aluminum silicstes , called slag (Spg. 3. 45) 
and copper .. lronsulphlde called ~~'cte (Spg. 4.38). The t~lro D.!'e immiscible 
1n eaoh other and form separate distinct layers undel" normal conditions 
so that they oan be tapped off separatelYe Such matte from thes~ smelters 
assays about 25% copper. 8 oz/ton silver. 0.25 oz/ton~ goldo 40% irono 
25% sulphur. 3% z1nc and traces of lime, alum~nap ~nd 8ilica~ This matte 
1s tapped 1nto ladles a.nd poured into the converters whel"e silica flux 
1s added. and hot air blovln into 1 t to ox1d1z~ th~ iron and sulphur. 
The silica ,oomb1nes with the iron oxide to fOTm converter slag which is 
poured otr and' recycled back, to the reverb from time to time. The sulphur 
escapes as sulphur dioxide gas which goes through the dust collecting 

'-"equipment and up the stack. Continued convc+"'ting l'esul'cs fil"st in the 
ellmlnutlon of all iron. leaving "'t'/hi te metal U or coppe:: sulphide in the 
oonverter w1th a cha.raoterist1c change in flame color. . 

" ,' I , " 



Smelter Cleanups 
page 2 

Continued blowing past the "wh1 te metal" stage eliuinates the :z·(;JtlD,.1ndel' 
of the sulphur leav1.ng blister oopper, ul th n Geoond chal"'acteJ..~istic' 
flame change. The blister oopper 1s thatl poured into un'o(le molds and 
shipped to the eleotrolytio ref1ne~y for purification and recoveTY of 
the gold and silver and assooiated other metals. 

Baelc to the reverb, the slag ove:cflol']S tIle b:lcJ:: of the furnace 
slag tap more or less cont1nuously into the slag pots of the slagtra1n. 
''lhere lnterm1 ttent tr1ps are made to the slag dump. !1atte is tapped 
1nterml ttently into ladles 1n the converter aisle ~ Hhe~e it is tral"l.sf ... 
erred by the crane man into the converte~s. Converter slag, since it 
contains considerable ma.tte, 1s poured back into. the l"everbs by the 
crane man, a spout in the front or converter aisle side of the reverb 
being placed to receive the oonverter slag from the ladles. 

In theory with everything funct1o~1ng p?ope~ly a near perfect 
process results. There seems to be a bottom limit for the slag assay 
of about 0.35% copper due to some form of chemical reaction in lqhich 
this percentage of copper is combined \>,11 th :che slag' or suspended in" it 
as a collo1d rna tte very d1fflcul t ,to recover by any k11.01l111 means. Slag 
~osses above this,however, are usually due to human and prooess erro~s 
some of wh1ch investigat10n has revealed as 1"'0110'-IS: 

1. Any number of things can go w'rong ~~i th the COnV8:i."'te:rs 
while feed continues to be charged into the reverb. A hole can be 
burned in a converter shell for example, and anothe~ not available 
or warmed up to receive the charge. The reiulting ' flam1ng spill onto 
the floor can help keep things popping for the whole crew while 'the 
matte level builds up in the reverb. finally overflo1'ling into the slag 
cars. There are slag pits provided on the slag dumps for. such an' event
uall1ty. but it 1s so much easier to pour it over thes1de. A smelter 
superintend'ant told me in confidence that he started out wi th the 
company years ago and part of' his job ~las sa.mpling the slag pou~"'E;d out 
the night before. ··He was sent back to re-sample fi ire times before he 
finally got w1se and brought in an "acceptable" . sample. All the rest 
''lere fair samples .. ranging from 0.7 to 1.J.}%. The fifth sample he made 
sure had no visible matte in it, and ran 0.41% copper. He finally took 
the attitude that .1 t wasn' this coppe:r t and if the boss lqanted it that 
way, his job .qa.s more important than,~· . t.~. ! the truth for the haad office. 
As years went by he came to realize there 't'las no ",lay you could run a 
smelter without mistakes land' human erro~, but ,also1no way that top 
management would accept anything less thana' perfect job" so lilt-stakes 
were s1mply covered up and the : job run as best they could. 

2. fw1agnet1 te is formed in the converting step. l·1agnet1 te \'11 th 
a Sp G of 5'.1718 ' heavier than e1 ther matte or slag and insolubile in 
both. It exists as a cloud of particles suspended in either and cont
inually tries to settle in either, but is swept with currents as wind 
sweeps dust. ·j'ttagneti te formed in the convert1ng step is re jected from 

, the white metal, Sp G greater then 5.3. and is recycled back into the 
reverb, where it again tries to settle into the matte. 

, '" '' 
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2. (continued) As the n~'). gneti te cl"'y:;;tals build v:p in tho cyclic 
return of convertel~ slag there 1s formed l"afts ' and . isl<:..r.:.ds of mushy 
magnetite-sIng-matte mixtures which are a form of fur~~co 1ndlge8tlon~ 
causing 1 t to "belch" occasionally to aleal'" itself. H:1.g:'1 gr2;.de n:agnetic 
slag 1s discharged or overflowed into the slag pots and dumped over the 
side. 

3. Color changes in converting occur in n rn.stto~ of second.s. 
It 1s necessary to observo the exact :1,ntd~nn 't h'11011 "8hcl tU::·t'lB gl~i)Oa" to 
lcno1'l the blister copper is ready. If for eXc:;;'iJ(.ole the conVel'·tel~ man 
1s sleepy, or talking to someone else, or has to ~o to the bathrobm, 
or is eat1ng lunch. or 1s occupied with a break down or burnout~ he 
is apt to· miss: the end point. and if th0 air is allowed to blo'ti ' o8yond 
the .end point, .the copper itself starts to burn. "Burned u copper is 
brittle and unsatisfactory for anodes. A severely burned pot of b11ster 
copper presents Gome real problems. In the first nlace it is cooler 
than it should 'be, and may solidify or freeze in ihe convertc? if not 
removed. If it is ·poured back 1nto the reverb~ or if mixed with matte. 
a sudden reaction takes place which is a disaster in the smel~er. . . 
The copper oxide dissolved in the blister copper reacts with the copper 
1ron sulphide matte to produce sulphur dioxide gas ar;.a. metallic copper 
'\'lhich d1sso1ves ~ in the remaining. matte. ri'hc gas liberated within the 
melt starts a foam within the furnace which is not , unllkdun erupting 
volcano, a.nd before the eruption is over there is probably "lava lf 1'10...,78 
allover the ,converter aisle and the s1ag aisle~ nnd the slag pots h~ve ' 
been filled ~11th an average of the Tcvero ' contents w ave~aging st least 
6~ oopper and probably 10% copper. .. , . : . . 

Tight operation of the smelter wo~ld mean that the burned ~ot 
l'1ould be dumped back in the reverb nearly every , time .. A crane man for 
the converter aisle told me that the reve:rbsfoamed OVe? on the a.verage 
of once each three weeks .. and the opin'ion 'Has' that: i t ~!ras due to some . 
peculiar1ty of the fec"!d composition. vlho 'Would ever admit that someone 
burned a pot :of copper. 

Loose smelter operation would mean that the burned pot of 
copper would be dumped out on the slag dump, whl1e,o~eryona tu~ned 
their backs. ·This :"lould mean a loss conslde:cably less than if 1 t 'Here' , 
dumped back in th~ reverb causing it to foam allover. If management I , 
1'-lere understanding of human error. then the btn."ned' pot ,·;ould be dumped 
in a slag' pit .to be blasted up and recovaTed. If not v and this was 
generally the case, the burned pot was dumped over the ~ide and a 
trainload of slag dumped .over it. 

i '·, '; 

·4 '. In general ' oopper bearing clea.nup end "reverts" 1qere sent 
back and blended wi th the reS'1.1alal'" feed. In this llay it llas assumed thnt 
no copper was lost from thes~ SOUTces, othel" than the nO::'''lml slag losses. 
There were certain exceptions' to this~ howeve~~ which presented th?ests 
to the operation of the SID61 tor itself and "w'lhich l'lerG segg::regated and 
dumped ' out 'on .top of the slag dump hoping for a meth~d O~ process or 
a su1tableopportunlty to effect recovery of the containad copper. 
These exceptions lnvolvedconve:cter brlck a.nd reverb bottoms from rapairs. 
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l~. (continued) Converter bTick 1s either magnesite OT periclase 
and due to the formation of magnet1 te wi th1.11 the converting l"'cactiOYl p j. t ' 
is ustialJ,y full of it. Reverb bottoms and sides are also magnesite and 
a.re full of ' or impregna.ted wi th rnagnet1 to. Both bricks run f~ora lOjt to ' 
30~ copper so, should be recovered, but since feed containing quantities 
of coa.rse magnet1 te or magnesi to bricIr 'ttTill ' settle to the bottom of a 
reverb. causing the floor to riGe us 1~lands of the materiul settlo~ 
this olass of mater1al is shun11ed by the \'71S0 srn.eltor.- supal""intendent 
and is dumped out on the dump. In 1943t the o111y yetiT I have a "precise , 
reoord from ~h~ U. V. Smelter under Phelps Dodge opel"atlon~ the convaxte~;:; 
repairs ,·were 'documented. There were 18 individual l"ellnings.. ' i 
It would seem from a review of published data that lists furnace ' 
'oampaigns of from 9~months to·2 years t that '\1-11th an average of ' .3 reverbs 
1n operation, that a reverb l'laS rebuilt every 4 months t with a l'lasting I 

to the slag dump of 5,000 tons of '10% copper. , ' : 
I 
\ 

A review of the sampling 1h the smelte~ records against sampling '\ 
of the actual dump indica.tes n d1screpai1cy of a.bout O. 25~t copper, O".(t , 

5 lb. of recoverable oopper per ton of" slag. 'I/he above,four sources of 
add1 t1ona1 but , unreported losses might ~;ell 'a ,ccount ,for this. discrepancYe' 

. \ . . ' . 

Test work ,was,'instigated tod~term1ne if this pOTt1on of ' the 
overa.l1 slag"losses could. be r(~oovered. Since magnetite X'ea'tures in 
almost every.· 'cause' :of' smeiter losses. 1 t w'as assumed 'chst the rnagnet1 te , 
would be ~ssoc1ated with the copper as a result 'of its physical propert1es 
under smelter condit1ons, nn~",magnet10 se'Pa;;~,~:1~nwas tried 'with success. 

A, patent "las filed' oove'rlng the p?ocess called nComb1nation 
Smelting and f1agnet1c Process for Recovering Rolatlvely Non-I1agne/cic 
Metals Such as Copper. Gold, and 811 veT ItElnd -tOT Upg:rading SLi1el ter 
Slags. Converter Slags"~ and Sm0l tel' Trash Bearing Thes~ liietals. II 
Group 111, on 09-04-70, under serial no. ,69 932. , " 

Test \'lork was mostly concentrated on cleanup mn.terl[~l tl1 thirl' 
the old smelters themselves. involving reverb bottoms~ converter aisle 
bottom. and general smelter trash. T0st ~lorl' on the slag durap was 

, 1ncomplete but all tests (lllere -favorable n.rld' thel"'e\J]2~f) detini to upgl"'8.din? 
··'in every case .. It now a.ppears that ' by: fa~ the greatest pot0ntlal is 

in the nlBgnet1c separation of s~a.g dumps involvi11g the simplest It:ind of 
. equ1p'raent: Bulldozer 't'l1th rippers" Loader. Gr1zz1ey fcadci"'o Conveyo-r .' 
with fiIagnet10 Head Pulley and splitter box unde~neath:. N~gnetic or 
'relatively, magnet10 mater1al 1s deflected r:11ghtly down'~1a:td out of the 
trajectory off the magnetio head pulley ' and can be split from the main 
stream. Upgraded 'material can then"be re-cleaned magnetically or treated 
by heavy media to further upgl~de it. Close sizing is required fo~ 
magnetI0 olean1ng operatIons. 

Heavy media.. using SphO'l) ... ~a1zed forros11icon1n an Akins separator 
can be used t"'or separations up to or above the Sp'. G. ot.~ the o.vel"age slag. 
to upgrade the produot above 10% copper. 

. " 
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Raco·very of copper from the upgz'aded slag might be a ccoLIlJ.)11sh ed 
in severa.l ways. Some are listed as :f'ollows~ 

1. The ideal method is the u s e of s blast fU?lla Ce to l"(~ smel t 
the mater1al wi th silica flux ore to p r oduce a high gl~aQe", ma:tte \) ';"lhich 
can either be oonverted to blister copper or shipped to a smelter o 

Capital cost of this insta llation would be 'high~ a s it would involve 
construotion of a blast furna.ce (t small rev~)rb for a se'ctlero and 
e. converte.r. Air pol ut1on' r eq'U1:t'ments ~'~luuld' ba rai rli nlf~l" hO%'OV8Yf g D:"U'lO e 
the p;ases i"rom such an 'installation "Vlould ' conta in less tha n 10/& of the 
S02 normally fonnd in smelterrlmoke'. 'rhis would be pa rticularl y t r ue' 
if th~ oonverter.rweret2not i \used .. 

. ~ ;. ". . 

2. As before mentioned ~ the use of heavy med i a should be lnve's- ' . I, 
tlgated to upgrade the concentrc~te further for shipment to a smelter. f. 

3. Hydrometallurgloal methods STaa possibility. The most ·.1 
promising 1s fine grinding (65- mesh) of the upg~caded slag \> pr.ef8 T'8.bly· I 

dry grinding, mOistening with conc.entrated sulphurio acid v and tl""oatment I 
ina shaf~ furnace or rotary kiln to rea ot the aoidwlth the coppe ro then 
solution of, th.€! pellets \'11 th ~later ,to. extract copper sulpha te .. 

Nore recent developments such as . gril'lding~ suspension' Qf the 
ore in an electrolite such as acid or brlne g pa ssing an.electtic~current 
through the slurry to alter the ore .minerals o and recovery of the )ne'tals 
by flotation or solution. might be1nvestlga tedo 

.() . Grlndl'ng and solutlonof the copper "ll. th acid chlori rle. ';'la ter 
might be investigated, as ' the chlorine wou+d oxidize the 8ulphldes Q 

.. '; . ' " - '. 

Of the~various methods, the upgrading of the rn&gnetlc concen
tra.te by heavy media. a.nd shIpment of ' t 'he COnCel"1trates to' ~ smelt'cr ' is 
the best approach, at least to begin with" Hhile other test work is ' 
oarried out~ 

Test 'work on the slag dump \11111 involve a set ot po:rta~ble 
stacker oonveyors It at least t"TO of \llhich should have tha strongest 
magnetic head pulleys available" A grizzley top bin w:t.thpan feeder. 
should be f1 tted to the main sta cker conveyor l'Ji th the widest ma gnetic 
head pulley anc,ibelt as the pr:1.mary separator. ',' ~ 

. MagnetiC separation may then be carried out on dump run n:a.. terial 
most of wh1ch will pass a 3 inch gr1zz1eY9 at least eftel'" it is., rlpped : 
and d<;»~ed,or ,dug with a bac}\: hoe. ' . '.' 

.' ' (' ·A· soreen ' should be hung on the end of the concent:rate · -conV"eY9x" 
and ' the~underslze 0~ t inch should be · tr~ated sbyitselft~d with ~ magnetic 
drum separator, and the oversize on + ~ inch passed over. ~nother magnetiC 
head pulley. f1a.gnet1c separators' are sensi ti va to ma terial sizes s,nd . 
should have sized products upon '\Ilh1ch' to operate. It is not practical ,', 

.to size the feed to the main sepa.rator, but it is practical to size the 
feed to' the oleaner separators and use more selective .machines. 

' .. 
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So glad to hea.r from you (7/28/70); 'tv-ish you could have sta~7ed 

longer but I guess you had ,to get back and shake those -crees~ Best 

a.lways for a man to be present a:c his harves-c~ ! 

Last year I got Jeo 'V10ndering 'about cleaning up the old Srael tors 

at Clarkdale and Cotton't'lood v Arizona~ and did a lot of' wo:rk sampling, 

test1ng~ a.nd excava.tion to see ho't"1 much was left around atter the 

shut dcnnl and sale in 1956. THe United Verdee.:'1d United Ve:-cde Extension 

mines were among the riohest in the wOl~l(l during their timet} ~"Ylc1 the 

Uni ted VeMe ~';as oonsidered the mos 'c profitable mine :ttl in the 'H01"ld 

ever o1i'med by one ma.n~ Senator l~il1iam A. Claj."''ko It ' pl"cduced I"I'OL1, ' / 

210 000 to 3 It 000 tons per day of 6% coppel" l1'i th high gold and 8il ve~t.~ 

values. The United Verde Extension :ca.n only about; 8 years but they 

producecl about 10500 -Cons pel'" day of 25% " CopPGr~ Combined slag piles 

from the t't10 opera.tions (direct smelting$:0 aggregfl"ce 80m3 45 p OOO{fOOO 

tons. Both smelters have been dismantlodand scrapped out ~ 

It 't'1ould appear that the combined production 0:1: sevex·a.l billion 

dollars at todays p:c1ces would ha:ve rf1adG them a little reckless and 

that they \'10ulcl have spilled a. 11 ttle here and. thero th2.t 118.8 been 

overlooked by clean up hI~t1X men() 'tlTho have shipped about ~?700~ 000 

out of floor cleaning so fe..r~ 

All previous efforts at clea.n up :tnvolved no processing$ just . I 

careful pick and shovel and br'oom cleal1up~ I sought · a method by means 

of which all t'J'aste tl1:'1. terlals could bep1"ocessecl and the easy .... to-got 

copper bearing ma.terials could be recovered;:. Of course thex-e ~'Jt~ :re 

values in the llisag 't'lhich 'tv-ere re:rract;ory~ bu.t thOro t'rere the following 

sou:r-ees of spilla.ge "which v';e:!.~e not :cef!lactory and could be r 8co-vDrecl 

if a mOans vrere found to sepa~ate them physioally from the materiels 

containing chemically combined or refracto~y copper~ 

1. In the year 1943 which r have X'ecord of 0 converters were 

~elined 18 times .. l'Jasting to the slag clump abqut 900 -Cons of 

periolase and magnesl te br:lck assaying about; 30% copper~ 

5Ct OOO 'Cons 
sl8.g dumpoi 
Both 

2" In the year 19Lf3 thel~e was ' indicat:i.ol1s that a'bont 

of reverb bottoms assayi11g 15% copper Here 't>Je,sted over -ehe 

No fD,rnace man likes to get magnetite roc1\: , in thecil'\cul t ~ 

converter linings and reverb bottoms are high in 'l'!18,gnetito 

periclase and l'nagnesita brick which are wasted rather than 
and infusi~Dle l 

r8smeltecl. I 
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3. According to Cal Wilsoh Q crane man in the conver t er aisle 

for over 10 years ~ the chn.rge to the :cove:tbs would get the 't'rrol1S 

composition and the reverbs would start to fo run a nd boil OV8r~ The 

only practical remedy 1'Jas to stop the feed and tap 'chern. dONn unt i l 

the boiling subsided t clean up the "lava flo11S fi 1-'fhich 1'781"8 by this 

time allover the converter aisle and slag aislo g and a~Q start the 

feed slo1~ly and get the reverb bac}\: on stream s m,:;lting concentl"ates 

and ore. This 81 tuation I am told happened on the 2:..VCl"cge ot 011Ce 

every three lleeks, and as much as 1 ~ 000 tons of 30J~ COpPG l~ '(I{a s 

dumped over t;he dump or In E3::8:g roatte pi ts each time it; ha ppened .. 

The matte pi ts provided for the purpose were 'coo of"cened :f'il18d~ 

t;hera was not time to tt skimu each slag car of :l ts 810.g and n-:r£lX: 

save the matte as the 81 tua.tion in the smeltej,.-t vIas someuhat des

pe:cate Ll so over the side i t 't'rent~ The aggregate of such a loss 

over 40 years is considerable. 

4 If In the normal smelting prac ti ce "the ox-e ~ concent:cate s 

and silica flux are roasted ~ blended and fed to the reverbato:cy 

furnaces "'There the charge is mel tocl , (at about 3 to 5J~ thel"mal 

effeciency) and the heat in the spent gases recoverd in wa ste 

heat boilers. The mel ted charge thel1 separates ~Lnto silica tes and 

sulphides" ~Gr The silicates are ca.lled sla.gi:.:: ii and the sulphides 

are called matte. The matte is heaviel" than the slag o and separates 

to the bottom.. It is predominately copper-iron supphicle '£>j'i th the 

gold and silver va.lues d1sso1ved~ assaying about 2~)~:<~ copper " 8 oZ/T 

Silver p 0.25 oz/m Gold~ l~t si11c8. tI ' L~O% i:ron~ 251b 8ulphu1?tI 3% zinc Q 

and traces of lime and alumil1a oJ This ma:'cte is tapped into lad,les u 

and poured in-co converters where silica. flu.."Z an.d OJcygen is acLdcd 

by ho'c air blowing w oxidizing the sulphur which esca pe s as sulphu:c· 

dioxide gas t ox1d1zi11g the 11"011 1'lh1ch combines ''>j'i th the s1.1ica 

to form slag rl and oxidizing the !!r::Jzpl~~:n:! COPPO!' 'co copper metal .:. 

In the latter stages of this blo1'jing some i:-con comb:Lnes 't;'i'1th 

oxygen as magnetite; a hard,, ' insolubile and infusible (und.or the 

cOl1di tions) crystallil1e compound t'yhich is heavier than slag~ a :nd 

even heavier than rnatteu Clonds of magnetl te cX'y"stals a~ce su.s pended 

in the conve::c-ter slag o B€?cause this converte:r slag ave:r'age8 aX'ound 

6% copper~ it is poured back in the reverb for resmeltlng and settling 

to remove the coppere The trouble iSl)this practice :returns quo.l1t i ties 

of magnet1 te in a cloud of crystals into the :rove~cb~ As 'eDGY settle 

a viscous layer is formed at the inte::C:'faceof t;he slag and the Tnat'CGi) 

confusing the separation between the two o Submerged :lslands or ! 'afts 

of mixed matte $..11d slag 'N'1th magnetite ax-c tapped ou t tho slag pOl .. tl) 

and ma.r~net;i -'ce se'ctlil1g to the bo'c-'com of the :i."'evel~b builds up on the 

floor until the furnace becomes Ul'11'lo:rkable at; times ~ requ:1.rin,g shut 

do~'n1 and diggi.ng out. Extensi va magnetiih tosts on the slag m2~c1e by 

us indicates the ma.gnetic material in the slag assays about 2/; coppe:r· 

and contributes 0.2% to the copper assay of the slag~ 

5. In blo't1il1g the converters :recourse is made to the coloJ.~ of 

the flame to dete:rmine the end :POi11tl.l that is the colo!' of the flame 

changes 'tlThen all the sulphur, is eliminated from the copp2;r~ Ctncl the 

blister copper is ready to pour into anodes fOl"- shipmerrc 'co the 

electrolytic refinery. If the converter man happans to be slo8py~ 

o~c 01}.t of sorts~ or at lunch he might not; catch tho end point; a nd 

the pot; full of blister copper is bu:r-l1od p or oxidized to black copper~ 

"fhich is unsuited. for anodes~ 

l 

I 
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5. (continued) 

Tho lop.::lcal thing lJoulc1 b 3 ·co dump the burned p,)"c inJco a 

placo Hh0ro it could be :cocovorOQ and 1 ... 88mo1 ted. 0 r-Io~'!'(:; '\/Cj~ thj.8 iG 

not; so cusy for the C0l1V81"-COr fo:!. ... omc:.n Q To Ill)Ul'n 11 0. 'oa'c or ClypnCr 

is to commi tt the nnforgi vo..b1e sin. Ho lIould. p:.cob~.~biy b :) fi:c(;d ~ 

It tho po'c is not tho-J. ... ou!T.111y b 'U';"l"cd' ,>~ .. ", ·:-"v1C\ ('O·()....., I':'···,'· T 1'j (' ;.~/'\ •• - "\ " '".\ c:' -·l~ll! 11 
. ' - ..... .J ~ J. 0 __ -.,.I..4\" ,,1. V ~ .. } .I\....#........ .. ... . .J,. r-.Jl Lv U-.J '-'; 

1r.e-call:L<,~ .. in \'1h10h ccso tho'.t."'o is 'J.'1O "'7':,> y, O'1.~ "o·/···,,:'"\ '1 ;~ '1 ';'l'(';· -j .;,,: ./"1 .,.... ~·o ., .... ; ~\C'vl:l <1 1·!· 
..... 

,.. A •• ' .... -.. . _,-.. ,""..-~ \. .l..<A r~':.t _ '" .... ·~lJ v .J. ""'u .... ", ..., .. 

II'" he thoy·ourr'nly bur'1 ..... ~-he 'r:o';- -'I .f~ ' -'j-'. (J,"!r, .'- n·~·"O; ·· ":', .--:-'7 r,~1 ,~ .. -, "-"1' '-' '-' "'0'1·"-1' :·, -""1. (-:--.",,. 
• . ...1. ,'::> .j. v v J.J v :) .... V AJ ....... Q. J. t" ..L .:.. ....., ~'_' v .1. L J. v ~ OJ \,.. .(. V 1;.;..:. V'-'.I.. $I 

1"1 'T·rhich c'':' sa h o ~Tould mo<::<{- ct::l:C{"':·71l." nl~r ('.''.''>. .... ?~ ...... ~./! r~·· ... · ~I ..... , " .,,; r';~ -1.' "('0'-:-'':: 
..... , "''-'.-0 v.. ...;.JV v v~ ~ (j(..;V ... L..!..\..-o\..!.i) c.:.;.,..L .. i.... .... ", . ..,. .L(,L....L. ..... ~\..4. 

C -".~ne 1T; rrht; not b'~ a.ble· ":-:0 IJ.ft .~{- the "~~')o r '" ~i1 PO"M C "'" .~ "" "" ," " -.. ~ 0 ., ...... 0--:-' 
,1.. '-'0 -0 · '" .., ... v 1. J. ~I,;;_ t.".J. VU;..J:.:h;; ,,,, ~(... .!. 

tho converter stal1d4 So "'J'ha:t -i-a r!ol) C :~111 .j n ':,,:l"~\ r~-l0 .~;. ' ·l·--.'· ·~) :l~"\ 
. . • , v ~. t;..A,,_ .- - v "-'-' ~~ "'-' ...... 1..;> '.1...........1. .... 0 

dump it in a slag pO'l; und pour it out on tho a.U111l)Z :POU1· SOll!8 819 .. g 

ovel" it. 01-' pour 1 t rock in the revc:;:·:tcr ~ Then who. t r.i.~Di)en3 ~ The 

reaction of copper oxide with tho conner sulnhide star~; e violent 

~~"!.:ralr~x rene'cion in the reverb~ roa.loc.slng; tl101.1.sC';.ncls of cubic foet; 

of gas as tiny :tr::r:!i,b::;~ bubbles i11 thG uncle:r:'ly:li1g BD..tt;o lo.~·ro!·:) causing 

the roverb to foam allover the ~;h;:£xconvel"'-cer floo:cr ~ :coqui:ring tho 

shut; dOvll1 of the reverb feed until it could bo tapped out~ tTnich is 

1';orse? If the reverb fOl"'rnan and convertor forman a:;""'(3 go'ctlng [.~long:1 

the bUl'?ned n copper pot goes out 011 the slag dump.. If th0y ~~Y'G rlot; ~ 

the bu:rn~xl coppel'" goes il1'CO the l"dV01"b and the : .... evOl .. O fOl"'mo.n is 

foroed to dUJ11p 1.000 tons of' matte ove:r the clump" Af·tor 2..11 i> as 

the saying goes ~ "He only 't'J1VJ:'k here t:J n Its not I' oUJ.," coppe:;:. .. tl and 

the Company can afford it. Hho would ever: tell thG head office 

these thi11gS? 

So of the 1}5vOOOj) 000 tons of slag there is an 1ti1dcte:'''jQinGd 

quantity of highgrade n2 tte ill a frae form.. It 118.8 susl,)~l1dcd in 

1Jc va~--yil1g quantities of' W3..g11eti te cj.--'ys"Co.1TI:s 1'7hich causC! it; to b0 

lnD.gl1et1t. at leas-c more mar;net;i~ -cr..an th~ slag" 

I ol--lginally started bacln:a:rc1s ~ tha:c is 0 I S ·C8.1--4;0c1 Hi -en the 

S1TI01 tor cleanup. then 't'J'orkecl into the slag plIes .. Out oj;" igi1o~'\J.nce 

I staj" .. ted by crushing to some 1 .... 09.80no.b10 size p minus, ~: irrchc ~:,11d. 

"used ir"'u jle.;ging j flotation" and In.9wgnG·tic scpal'atlon 'as s-(;:?".::::dc:.:.ccL 

trial recovery methods. S.till out of ignol--ance I as~!u~~1,:;d t h·:) ~;lag 

l'7ould be more magnetic than the LP..:3* tto t) r fotU1d the r 0VG:c.:::0 is -G3?ue 

and lTo::ckod baclC1'Iards to :£~:i.ci..'r.r0 -. :-;; h01'l :t·c got: ths'. t Hay 0 AftcZ'· L .':?0ar 

o:f' quoSt1011.S the forgOing ~'rafJ c:erlvod D:b as to hO:'1 \;h.:; copper go'c 

magnetic" Hagl'let1c separation proved mO:i."e rBliable tl1..';.;.n t?-l1Y oth:}l'" 

mothod. A 't'rrl te up on this is 0,:tta.ched~ using mae;netic d:('um S0PD..~~o:i:;inl1 

at ra111US 11 il1ch t dated 11/21/69 .. 

HO~'leverlJ subsequent test i11dicatcd tr.12/c a magnetic head pully 

on a conveyor could dof"lect 't-;he copp8r boal'"ing me;c01"ial enough to 

effect separation 't~Ti thout crushing .. This raat;o:-cial ca n b::; :i:'ippcd 

end dug l'T1 th a bulldozer. shoved into a jt:;:=c~:xCIln:L!:(;;:ij';::;: feedoJ. .. -hoppe:i. ... 

thence into a hea.vy conveyor 'Hi th a w.agnetic· hec.d pulley ~ ';:;h('Jl1(~e 

in'co n sp11 tter box out of 1·rh10h 90 to 95% of the' Till:d;orial ~;rould 

. go ouJc on the s'tac1cer to dump, the 1·reakly magnetic s~91i '(; Ol'1':;O the 

concentrate oonveyor, nnd the stro~1g1y m~gl1et:tc 8p11 t onto tho 

CC1"ap iron sO:1:t1ng conveyor out; of 't'.;hlch more coppel" o8ax'lng n:asneti te 

c c:::.n be recove:i. ... ed. At the rate of 200 yards per hour tl~,ds scpa:ca';;ion 

p:. ... ocess should be accomplished at 25 cchts por J:Oi'ii. ox' 1cssO) Po. yard 

. or.~ this tr'l.a terial "Till l1Gigh about 2 tons. I thinlr \'JC C~XJ. !,(~COV01" be'i:;tGl-

th8.n ~) l. 00 par ~ton:l into a conoentrato :cul1ning 6% COppe11 :1 foJ.-' s.hip 

m0nt to a smelter. 
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I calculate the value of 6~b coppo:.::- c.oncc:;n-c:ca -Ce as fol101'YS 

based on HaO"r18.: s schedule at S"I,p0.t.·· ... l· O'Y'" /'I-r··"L· rl'O'()~" p r:, v l"'O~'''' CV""·0-1)-:)~;'· ""{-
'-.'1 l,..(' • ..4 t) J:~ ~ ~ ... .. "...... • <-...,~ ...&. .( ..L' v .J.. <. ..... ., v 

market price less 4 • .5 ~ per Ib~ 1:0'1." 90i~ of 8880-y; Gold £~'C :;;:)2,,20 

pe r
.-- ';·"roy 0 ... )' i'~ oVO"~ 0 03 0'7" Silvr:·....... 9 cc;f "" "c m0··"'1"'~\~- p~ .... ·i c r.· .., r. ... r·,... ;J,.r/./o'7' 

..L v..... "-' ~ J..... -.I ~ \.J.J....... J/J 0.1 j~ .. .. !.. .... \.. v v J .. _.... ~ ..Lvuw 2r ~ v 

Smel ter base charge 1s ~;;'6u OO/ton plr~s 107£ of 118Zt; ~~~15 ve .. lue u~o -Co 

~~30. 00 plus 5% o~ value over ~~30 .. OO~ total cha:cge not to e~;.ceed (~20., 000 

On 6% Cu material :=: 120 Ib CU/t011 x 907{; {6ost 
=120 x 0.90 x 5505/100 

Gold (110 pay - a.ssay 0",03 oz) 

Less srnelt;el-- charges: $6~oo + 1$50 + 1~60 
NET SI'·1ELTER 

Less truok freight and royalty 7.00 + 5~28 
NET PLAl\jT 

RECOVERY by magnet";ic pulley 2.51t of feed as 6~5 Cu conG 

Available smelter capacity fIagma and. Inspirat:ton 50 ·t :;:;J:Y : 

Feed to pull SO tpd of concentrates =::: 50/0f/> 025 ~ 2 ~ 000 ''Cl)Q 

Gross ret;urns net; pla.nt ::: 50 x *~40. 53 -

COSTS: 

Assuming plal1t l"cn-cal purchase fl10m I-Ie.lmick v PhceYlix~ 

10% of cost/rnon-th~ 85% to apply on purchase:) 'i:;hX'00 

months adv~~c0 payment: 

'j 01 /'~O''l ..J-Ql _ l.t L_ 

1- ~'2 in x 14 ft vlbre/Ging f'eedel" 50 hp 18 ~ 500 1850 

1- 30 in x 60 ft; con\l-eyo:-c mag H~ P~15 hI> 12o}:500 -1250 

3- 2l~ in x 60 ft conveyfurs 30 hp 26 0 250 2625 

l1SQ splitter box~ mag head puf:11oYL-__ ~.h1)_""?~",,,,1,.Q .~ __ . ~.-2~I~/. 
100 hp 60(1 000to'(;0.16000/ EO 

Assuming contract bulldozer and rubbe~ tired loador 

Costs es::-cimated total ~~ 55/hl'" for 10 ~ day . 

Pow0r~ 100 KH a.t 1.:3i/KHH fo~~· 10 hrs~ ~ ~~13/day 

Excavatil"lg equipment rent";';;1.1 
. Conveying equ1pmE:~nt; rental 

P01'J'er 
Labor 
Accounting 

$5.50~OO/day 
240o.00/day 
13~OO/day 

l?O,,"OO/c1ay 
.. _?':z~QD1Q;~y 

=1;000 .. oo/any 

.. .,.. 
~ ... 

:>: 
::i: 
x 
... .,.. 
....... 

:Yo: 

25d2.YS 
?~ 
--../ 

25 
2:> 
2 ," .:J 
25 

~ 1 ,.., 7 t'O -.J o :;; 

- 6~ooo 

- 325 
- I, ?50 :t ~ '-...J 

67~ ....... ~. - , ....... ......:,.2~ 

- 25l)OOOjmO 

G~oss receipts = 50 x 40.53'X 25. 

NET PROFIT 

2 p 02bt>50/day x 25 -- 50 ;t 662/mo 

1 · ::t~~;-O·26·;S·O/d8.Y · :x--25-·--........ ~25--:~~{6 2/rno 

"" 



., 
. , 
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• ·· -·· ... _~·····~ .. c • • • ,.~ .. ,.- •• ~_" .. _ . .. .. #0 •• "" ._0-
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Somo rCDul'c" 

Coppe~ recovery/ton of slag = 3 Ibu/ton or 0.15% eu 

HCS0y .... vOS :.::: I;'5:> OOO~ 000 tons @ 2 p 000 tOl1s/(lD.y ::;: 27 i> 500 do.ys O'i'" 

To:r 25 day months" or 10100 T1011th~3 01' 90 year:) :CCS8~'VC;S '" 

There isa minimum of 5 ~ OOOt'f 000 -Cons of be-ctc;:{' gl'>S~(18 m;.:;~t; c:('ial in 

the tl~8.shy areas of the slag dumps 1:,y}jich '~'J"ol'tlcl be handled t:Ll""S"t; ~ 

which 1'lould last 2~ 500 days or 100 months o~e 8 yCCi.:(,C~ .. 

There is hardly any small scale mot;hod. of s 9.ml)ling -Chi s 

dump 1':rit;hout finding a l.n.agl1etic hoe.d pulley 011 a CO:nV8yO~C" 80m8'~Th8reo 

Gra"b ss.npling over about" .. ,6 acres of the d1.J..m~9 in trashy V.L'cas c:-c"ctshec1 

to ninus ?3 inch and tx-eaq,od over lab mag s0pe,rato~c4 ~li01dccl as follows: 
. ':~: 

Test C Bridge Area slag dump 

Heads (calc) 
Nag Cone 
f'lag Tails 

;C lft 
100 .. 00 
2!~~50 
75$50 

;teu 
14,908 
l~~12 
11>19 

eu units 
1,,9078 
lQ0094· 

Q898L!-

Ha.nd rnagnet samples taken from this a:::'lGa some\'rhD.t dupli(~ating 

a rr..agnetio pulley :c-ecovery indicatccl 9 to lLI>J& Cl)'PPC~c g:cad8 in the 

concentra:'ce ~ Fine crushing cuts grade considcx'ably by 1)'ctl1ing 

i"ine slag (l~ela ti vely bax'::ten) into tho COl'lCent3:'a, te ~ 

COPPC1'" units :recovered in this test 'C'JG1~e OVG:C' 20;§·~ t,;f cOPPEn:i/ton 

or about ~~6~73/tono 1';11.10h at 2\)000 -Cons pox' day :::; ~~13(>500/c1&y(J 

Ho""" ·~v'-::-,"'" .4""'il"'l .'!et d' iscou"""\"e·A -o~ "i·i· "/)':"'-)""'~<"" c'l",,·"'\-::t '~"\~r>r1C' ,..O.t··l · ... · '~·l:JL i1 :;V't ' ... ~ 0"')0.": 
So ~J ..... ....... V..: 1 v J.v J.J.V ............. ..;;) ..... v ;. .... J: ,\oV .. ;H..- .J.lJ ..... (' ..... ~~ .... Cy...:. v 0 _-, •. _ _ • .l.J. ~~) .L 

matte pits and brick t!..~a.sh and is higher gx'ad.c thO .. l1 r~V8J.'\:tgl:)o 

It 'Nould obviously ba the :ri~st~ a:r'e:a to start Ol1 iY hOHOVer ll so c;~s 

to ga'c J~he il1ves'cmel"lt back in a hm")z"y 0 

Hi th a potential net profit or ~~20~ ooo~ 000 in r0COye:C>=L l1g 01.'3.1y O.:r15f~ . 

of' the 0,,60% copper in the slag dump it is ha..:-(\11y ~'Tis8 to st8.:r,·t; l'·~·it;11 

less than the simple plant recommended 0vqn fO"J} samp:~ :1.1·lgQ 
I ;' . 

r ' 
Tote..l e:x:posu11e 1n a three mont;hs p:rogl"(;).til (ri1nirm1D1 ' r811tsl l)'u.TOnase 

oaui nm!'~li:'" ti me)= (,~75 000 i.(.'O ali edut ~otrl'::\'n'!- i·... "('-"i n1 ·p".,'11 <":'IV:" ,:,> .''':1 f'tfi., '\-
c;:; 1 ... v v _ . . ~! ) ~ .1. c...... .... • ..i.. ~,-,_.v v .... (..,...... _ lA...... '-J.l.J '-'v '-l. ... ....... - \. :', 

time nk.i,tu plus cost of getting p01',rer in-co f;).reao' Thir; eXJ?08Ul~e ·~al1;" 

b~ cuJc; to about ~~l}09 000 ma."Z by using 10c8.1. excavation 8cra.ipme:crc v >,:', 

ai,1.d may be cut furthel-' by shopping for the C0l1VGY01"S ~ '\' 

SAMPLING PROGRA11 

Prior to commitment for the full scale program it is suggest~d 

that a portable conveyor 'Vii th rnagnetic head p~l;(8iliey be tOIATecl o..;ound ~\< . 
the dump where 1 t can be fed 11i th a backhoe and the p:coduct dumped . \ 

j.n a truck for weighing. In this manner . an accu:-cate sample spli t 

can be obtained .• 

A semi-commercial plant might be constructed l'Ji th a 24,n x 60 ~ 

stacker conveyor~ gasolene powered. wi th a. 111agnetic .h82.c1 pus ley Q 

Feed to be trammed to 1 t 'wi th a rubber tired loader~ and tails 

removed by the same machine. Concentrates and scrap i:COl1 laylng 

separa.te on. the ground could be loaded ' separately., 



,,' " \. 

I .~\~I ·ld be able to handle this my self 'had it not been for 
the ~CC.l ~t! \) t l f:; to Pat. I am a.lso in somcl'r}1.:'1.t of a qU2~ndry as -Co 
"Jho to b~· !\ tl · 1 v," 1 th as a. partner Q Hy leases on the s If.ol-Cox· S:l tos do not 
cover. en",'Y1pJl fJ;round and in order to Get the additi oYl8.1 gl"'ound a 
net'; p:;oP ~\' hn. l Hill have to be 'submi ttecl 'Vrith a pr'ogl";;~~Tjo If I . tU:Cl1 to 
a. con·cra2' ~-· <")r.t 1'rl th the equipment neocledtJ he v:rouid 112.V 8 to be conrpletely 
t::us~~,.'~r ,~'- h :V' .~ othen'lise I might find myself having set the deal up and 
be ouc~il, . ·'-1 I,ooklng in. 

I ! ~\lr(k ~'le can start very small~ but in all f'ai:cl1~;sS~ there 
should b~~ ::\ '1rlo,xlmum of ~~80 ~ 000 in the till to caY':c;y- 0n tho px'ogr:::""t:.t11 
if our :r-''?y'h tlts prove out. This deal should YLl':!.ke ~;5200:l OOO/yeEly.' net 
O"tl long ~. ~~ 'bhi» ooppel" pl"'io0 holds Ll.nY~·Ti1el""~) D,bovo .50~~/lb~ 

If' ~"Jq have aJ.1Y idea.s on this long 1'Jindcc1 discourser, let me know. 

Thomas C~ King 

\ , 

.' :, . 

. \ 



DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

./ / 

Mine United Verde Pit Date July 3fJ, 1958 

District J eroma Engineer Travis P. Lane 

Subject: Vi sit to rrU..'1e 
;/ 

Owner: Phelps fudge Corp. 
;'-' 

Tne lease operation conducted in the Verde Pit by Mark Gemmill and 
partners was visi ted on July 8 in the company of Hark Gemmill. The workL"'1g crel.v 
consisted of 6 men. A dozer was working at one end of the pit stripping slide 
waste material from a bench of good ore at about the old 500 ft. level; and at the 
other end of the pit mining was in progress in a face of copper-zinc ore wi ~1. better 
than average gold value. 

Shipments are being lTBintained at a rate of 6 cars iieekly wi th grac.e of 6% 
eu or better. 



Mine 

District 

Subject: 

Owner: 

v 

United Verde 

Slack Hills 

~'1ine Visit 

Pit 

DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Dote 

Engineer 

January 29, 1958 

Lee ~arunons 

Phelps Dodge Corp. 

Location: Jerome, Ari7:ona 

I::' /" i \ . ,."... 

Operator: ''B.~ H. Gemmill, Big Hole Hining Co., Box 125, Jerome, Arizona. 

Status: Active, working on 3 faces of high grade ore in the old pit, mining 

and shipping, 10 men working. 



Mine 

District 

Subject: 

lJni ted Verde 

Jerome 

Present status 

DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date I-!arch 28, 1957 

Engineer l-lark Gemmill 

,.,--
The mine is owned Qy Phelps Dodge Corp. and is being operated by 

r'-- Big Hole Mining Co. Lessee, R. H. Ger.tni11 Supt. Box 1?.5, Jerome. 

Phelps Dodge Corp. closed down the mine in 19.52. In 19.54 the present 
operator secured a lease and has been mining segments of ore left 
in the walls of the pit. Ore is shipped to the Douglas Reduction 
Ttlorks. Regular shipments are being made of ore running about 6% 
copper. 



Information from NINE INSPECTOH. t ~ UFFICE - August 1.5, 1957 

UNITED VERDE HINE 
Jerome, Ariz ona 

YAVAPAI COUNTY 
, COPPER 

PHELP~ 00 OOE CORP. - Owner 

BIG HOLE HINING CO.- Lessee 
Hark Gemmill, 423 Perr'J st., Prescott, Ariz. 
Dick (R.n.) Gemmill, Box: 125, Jeror:!S, Ariz. 

1000 tons per month. 8 men 

L. A. S. 

10-24-57 
Fr01n the desk of 

FRANK P. KNIGHT 

/ .. 

12-21-56 

Agent 
Supt. 

Vi 5 i ted pro? e r t y • CvIa r 1< Gcrrnn i 11 e ~ a 1 are 3 till 

';v'orking at moving the large amount 0 f debris 

wash~d into the pit by the cloudburst last August. 



UNI TED VERDE YAVAPAI COUNTY 

In Jerome visited the Big Hole Mine, no activity due to bad weather. 

E G. ~"ILLIAMS TNeekly report Nov. 27, 1963. 

- tJni ted Verde 
Production thru 1962 $514,841,198 - major IT.€tal copper - J.W.Still's figures (corresponde~ 

file) 

United Verde Extension production to 1938~$132,232,8I5, major metal copper J.W.Still's 
figures (correspondence file) 

Visited Big Hole mine at Jerome. 

EGW - WR - 9-18-64 

Mar~ Gemmill visited and stated that the Big Hole Mine is active though they have 
had a lot of rain. 

LAS WR 3/12/65 

Visited Mark Gemmill at the Big Hole Mine. He is planning to leach a portion of the 
mine dump near the Opal portal as mining from the glory hole is becoming more difficult. 

FTJ WR 11/19/65 



S1llpher to ce usej the ~.rizoYla C8T:'.er~t ,c:r:pany. 

Lea!'!1ed that part of the ".:Y'.i ted \' erde ~{tension dunn ::'3 to ::e 1eacse ri b~T a 
sroup :;.eaded by J. [? 'i 3eY1.d:J::, a c.dres s: Jerome, {l.:>:'zcna 

T !';):~ris ~'. .:2.Y".e, ? i e 1d ~r:giY1.eer 

·,·is:.ted a cO-::"8er i. eachi~~ ~r.eraT.,lOn. or: a p8:"tior: o :~ 7,;:8 ~Jni~ec: i.~erc.e dump. 
>" ::'2!':~.es c;: lcr:~ i~ar:;:'o';'T -:-: r:::-:.d3 or IhI2.tS:1 ~~E~ 2 ce 8~ fOr:-lsc~ ~!:. ~:-_ ·: ~1 ~!:".;J :-::afe~-::'ial 

"~ater ~s run into t h e -:rats, 3I (;,. :'3 co11e-: :'ed in a 3umn t elo~·j 

t~e duy.'1,p 8.3 =-t ) ercola.tes -: l'll":.l tl-:e (~.'1:'1::':. ?:::-or:: t:~.(; 2'JG~ it i: ~,')~ec. to a 
sc::ries of :::0:C83, containir-, [ sir3clcLs c: C2.:--.:.3, S~ ton 0 : :','. 8 c:.'U:-:-;' . Tl:.c 501,~'!.ticr.. 

c.:'s char":"8 :r08 t;,1e 20:( '"? S t~:er floH: into t::,e 7ats OT:. :'he d'J.~ ~ and. ti'.e 

;~2~~~;~iY ~;~-~~~P;~~!~r;~s:i~; t~~~=~f~;~y~~~r, o~2~~r~_: ~;~~~e~~;:~"::~:' ::~~eniX. 
-.:-~ is t~,,-e t~-:.ird '()el"SOn tc '::ld2rt2.1:e the ~ :!:'o.j ect d~lr=~ Yl 7, the ·:)2S ":. j2ar. 
Ceor<;::e' 32r..QaTI is 8n[~: Eeer':1.nd oDerato!'. :'e ~e:,~:o:!:'Tr..S the s~~:. e 3er~.~-:"ce for 
- "; '" '11''' -:- t.: / f' J... , -;., l~'l .J..."'~ h':,.· ,-1".,.. J... + '') w -~ ,., 
M . s.;..r.a .. ar o~era ..Lon , -,-or 0 :..o :ler ,:; eop C I on ~: J.~ lJ":" c:: ~ , ..... :p au v , .. ~ ~ ae=~p.r ~ ~ln.e. 

2: atteY':pte ~; to drive ~:1 t,0 t,1.-,. e ~!8.eger _ ~ l::e, :jl1t beca·.:.ss of :-:ea".,r:r rain t he 
dirt road ~{::O.~ impassa'!Jle. 

-:::.~ ~Jole ~~i:'"le ='_8 :~i~~rr;~r:::; car:; 'ger 'desk. ~: ir..ir..~ a'2out half ~·;ay up on the 
30','.th Hall 0: thG ~_:nitGd -;~e:,de pit. ~·>1.VS 3izsablG 3tock-::)ile ::;f ;3ood looki::..S 
c ':-,a"lco?:rri te ore. 

T!1is propert~l activ:....,Feb. 1960, Sept. 1960, Feb. 1961-0ct. 1961, Feb. 1962,Oct.1962 

Visited Big Hole Mine - 6 - men working - E. G. Williams WR 10/2/63 



DE~ r\RTMENT OF MINERAL RESOUk_t::S 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine United 7erde Date July 3fJ, 19S8 
District 

Jero~ 
Engineer Travis P. Lane 

Subject: 
Visit to mine 

Owners Phelps r..odge Corp. 

The lease operation Condt1Oted in tlle Verde Pit by ~laz{{ Gemmill and 
partners was visited on July 8 in the company of 11.1rk Ge1T'.mill. The trorking orew 
consisted of 6 ~n. A dozer was werking atone end of the pit stripping slide 
waste material from a bench ot good ore at about the old 500 ft. level; and at the 
other end of the pit mining was in progress 1..'1 a face or oopper-zinc ore wi t...~ better 
than average gold value. 

S'nipmenta are being :raintained at a rate of 6 cars weekly wi th;ra.de of 6% 
au or better. 



Mine Un! ted Verde 

District Verde (Jerome) 

Subject: Curren t status 

O~PARTMENT OF MINERAL RESOURCE~ 
STATE Oil' ARIZONA 

FIELD ENGINEERS REPORT 

Date 

Engineer 

September 12, 1975 

Ken Phi llips 

According to information received from Donald R08S~ Department of 
Revenue, the BiJ Hole Mining Company has ceased operatioas at the 
United Verde mine due to a termination of the contract with Phelps 
Dodge. 



JIal'ch 29. 1957 

TO. JIlt. Benton K. Lee. 
Phoenix, Arizona. Becchett1 Copper Corp. 

M1n!ps Pro{!!zwt1es e 

Per ,.our request I have made a prel1m1m17 
e%BJl11Da t10n or- a large group o£ mining olabls near 
Jerome owned or controlled by the Bechetti Copper Corp. 

Purpose •• 

v.Vl. 

The purpose of the exam1na t10D _s to determine 
whether or not further exploration and developnent, though 
adm1ttedlr speculative, 18 Just1tied. To this m:s general 
answer is f~68rt, provided the recommendations for 8uch. 
which w111 be outlined later. are reasonably followed. 

Ax-ea. Location, and Histone 

The general area l1ea from one to tour miles south 
of Jerome and comprises over 1000 ,acrea. It includes groups 
that bave been mown for some "ears and the Green Monster 
and the Verde Comb1natJ.on. These gI-OUps were heav117 
"promoted" in 1915 durq the boom which tollowed the 
specta~ularly rich d1sCOT817 of the united Verde Extension. 
Most of the exploration done at that time seems to have 
bad little rhJme or reason~ and often failed to reach an 
apparent'obJect1ve. There was little or no exploration b,J 
drilling. whereas; 11: the same amo'\Ult of DlOn8'1 bad been 
spent by ~1111ng. guided b7 geological studr. the results 
might have been quite different. 

Purthermore the expectan0'7 at that time _s tor 
another strike llke the U.V.X. and nothing under 5.0% 
copper could be considered at aU. Toda,., reaonabb sized 
bodies or 1es8 than halt that grade would 1Ie profitable. 

Special Situations Juat1tztgg Exploration. 

There are a good maD7 spots throughout this 1000 
acre terrain' where copper 1Il1nerala outcrop, either oxide8 
or sulphides. and whlch arrant explo1'f1t1on. However there 
are three special s1tuat1ons ' where the chances 8eem great1,.. 
in ravor ot the ohance-taker. and the rewards could be high. 
The7 are, to wit. as followSI 
Silver Plate Situation: 

Here we Eave a ve~ prominent gozzan cropping on a 
h1l1s1de. The width- 1s hard to determine because of the 
detritus overburden. but certainly 1s over 30 ft and 
probably not over 100. In length it seems to be cut otf 
by' a minor fault or change 1n formation at the east end. 
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~oward the weat it d1es under detritus but appears to be 
at least 500 :rt long. 

LI. v .. 

. The gozzan 18 a bane7combed silicious complex, with 
. both limon1te and hematite as residual minerals. and here 

and there some residual copper. Provex-bia1l7 the 1'811OW 
limonite results from the oxidation and leaoh1ng of 
chelcopyrlte. ~ereeg the brown hematite results from 
straight iron ~1te. The e~". holes are voids whloh 
originally contained iron and/or copper sulphides. The 
sozzan outcrop i18.S plenty of size to indicate an important 
ore body. 

The rollow1l:lg points seem oertain: 
(1) '!'he gozun 16 the top exp:reeaion or a sulphlde(~1ma17) 
ore body contafnfng eopper. 
(2) SUch a pr1lna.r7 ~e~sit camo i'rom 'belo .... 
(~) The m1neral13at1on expressed by the gozzan must extend 
downward - somewhere- in some recogn12Sable form. 

. In this instance the older explorers had dr1ven a 
crossout tunnel to a point barely ur~erneath the outcrop 
at the gozzan - and q~t. ( See attaohed sketeh). Nothing 
resembling the mineralized zone has been cut in th1s tunnel. 
Evidence, while so:me.what va~ue, indicates" that the 
minera1129d zone. exp~e3sad b':r the gozzan" dipped to the 
northwest, aw.ay from the course of the tunnel. 

A short d1s~ee back of the present faoe of the 
tunnelthere 13 an area 30mB 10 faet 1n width where copper 
8ulpbates are fo~ng on the tunnel walls. There is a 
wealmess or mter oourse there,and this oopper 18 eoming 
from the minera11zed zona overhoad. 

There 1s further evidence ot this northerly dlp~ About 
100 feet inside this tmmel a 8'L"lB.ll vein. called the sUTer 
vein, was cut. In the tunnel 1 t baa a northerl,. dip, although 
on the sw.-taco a.boVe. where it bas 'been wO!tked,1b haa a 
8outher17 dip_ 

There is much evidence, thareto:ro, that the downward . 
extension or the mineralized zona,. expressed b.1 the gozzan. 
lies a s short distance ahead of ~ ~esent tunnel lace. 

~e 0111."£ Situation. 
'he elY? 18 a tinlmb-l1ke protuberanoe ar1zAns .from 

the top of a rather atee, r1dg8 between two gulches. 
Geologioal17 it is an admixture or old schists and 
por~~ltl0 tntrus1ons. 

Above a certain horizon the "Cliff" has produced a 
oons1darable quantity of commercial ore. !~. Bechett1 , tn 
the last fevrmonths has produced 179 tons of ore assaying 
4.70% cpppergbj extending old workings and haa recently 
d1scove~Ad new ore ~sged bv the nrev10UB miners. 



v.v. 
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The mineralized aNa here is quite la%'ge but ve1!7 
mixed. In places pr1mal7 sulphides outorop. while at 
aome lower horizon there !f'B.7 be 18\ches of leached gozzan. 
The surfaoe cond1t1ons would portend important orebOd1ea 
someilhere tmdernoath. but all attempts to find same Lave 
yiolded onl~ necat1ve results. One long tunnel ( Gorge 
Tunnel) . _s ~ but oiroumvented the heax-t or the zone ror 
some 'tmlmown resson. Ano'ther tunnel ( The TraU Tunnel) 
higher up, did penetrate the heart of the sone with n11 
results. Hr. Bechhetti put in down-e.ngle d1among drill bole 
trnm the 3urfa~~ in the neat- by' gulch. Thia hole onl.J" 
enaOtmte~ed some 10w grade iron PJr1te but ma7 have been 
to far to the east • 

. The situation 18 quite an enigDti. because this near 
s1.1rfqce pr~.I7 ore MUst hav~ some downwu-d extension -
someWha~e. There are at least two possible anawers, (1) 
The entire Ol1f:f 1188 laterally ' faulted from somewhere 
e~8e. and it SO~ more proberly, trom across it. attending 
gulch. This WMUd :place 1t.originally. more in line with 
the gozzan trend of the SUTer Plate. (2) The ore bod7 
could be mushroom shaped, and both the deeper explora tiona 
could r..ave missed the 8tem of' the mushroom. The ans1Iet'. 
however can be obtained quite 81mp~, and with Qompar1tivelr 
srAll e~pense. ( See Reoommendations). 

Thorium Vein. 
1.'l'ie '€h!rd mos'b intriguing situation is a. proved t6rma.ge 

o£ thorium ot-a 5. bout 2 m11ea north of the Cl1t~. Here there 
is no need for exploration or development to prOVe tonnage. 
While no definate tonnage can be teChnically called "~oved" 
01' "insight" this vein or zone has been out 1n tour pla.oes_ 
shows a width of about 25 ~t# good eont1nu1tJ and pera1atance. 
and good thor1un values wherever cut. 

In one develolllll8nt exarsined a crossout tunnel cut this 
thorium .ve1n tor 35 f ... The dip was about 42 a1l&7 .from the 
portal .... Purther in a w1nse ,.s sunk again cutting tbrough 
the vein. '!'he thickness ~ the ye1n at %tight angles to ita 
walls is about 25 £It. 

The A..E.G.cut a large channel 88JIlple in 5 it seotions 
which averaged .65% thorium. 

The problem here 18 not one of finding ore ~ a large 
tonnage 13 assured. But a reasonable amoWlt 01' re8~roh 
wnrk should be done to determine hoG this ore might be 
concentrated into a ~ketable produot, what the market 
value !night be, who w111 bt17 such eonoentrates, a.nd in what 
vol'l.ll1l!1. Other rarf3 ele1!1ents are evident - in the Ol'e and could 
add appreciably to itB value. 
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Becommenda tiona • 

As hinted 1n Pa.ragraph 2 above. an exploration program 
1s advised provided it is set up and oa~r1ed on 1n a 
oonaervatlve manner. Such a program :3hould bem stages. 
The first stage is :Ull:r juat1f'1ed b:! :preaent cond1tioDS. 
Ea~h succet3C:in~ stage must ba Justified by thG re~n.tlta ot 
the ~rGc6ding staGe. 

v. V· 

~or the first stage I Tlould recommend: Diamond d.l-111ing 
from the face of the present Silver Plate tunnel L~ a P1rmid
sha~ad pattern. EilCh hole should be ahout 000 ft -in length. 
The flrst hole should be horuontal .. dead ahead. Then ao 
de~'Teea to e~ ... ch s1rle hor1~onta.1J and 30 degrees up and down 
on a vertical plnne. Tlrls would tt)tel only 1000 feet of 
dl'illL~ and should not cost over $5Ot,\Q. As ore is encountered 
in each or 9..~y of tl:ese hol~s you w111 have ta.ctual information 
as to trend .. width. and aceure.te vaIu.. tt no ore 18 
encountG1ged in the:!8 holes 20l!lethL"'lg he.s happened tha t I 
oznnot v1aual!.ze, e.nd you must then ~OllB1der that it 1a & 
dud, or at tho most, daservea furthe~ study. with the ho:pe 
toot Do:naone :much smarter ma:r C0l!l6 along. 

On the "Gl1f.f Jt S1tuation I wou.ld sctvtse again "following 
the or5" by agaIri clrl1i!ng iEead rrOl!1 l.Uldergro'tmd.. You have 
commercial ore 111 uppe:- leval:!' and stopes. Drill from these 
spots , at several d.o1Ul angles, until :you run o-llt of ore. 
Establio!l a rattern - a trend o ~....,n when you have proved 
enough tOnI'-S.ge below yOU!' present lovel to j'llBtify a lower 
lavel~ run a lc)'\ver Il.d1 tTopogr&.~h1cal1y tr..a t is eaSf. But 
don't run ·tho ad!t :-1rst. looking blindly for ore. Find' 
the ore by q.l"'l111ing .. then run the a.dit to facilitate tile 
mining operation. A rew stages or thua going down.ard and 
'1ou ma.y well find yourselves only a bit c.'bove Ine of the 
old ad1ts. Then you can use that .. and capitalize on previous 
errors. In genol-all follow t1le ore downnard with drill 
Jrobing from some spot vmera you knotl it h:l.sts. And get 

-the patter~ below youo 

On the ~:or1",llD no i'urtr.er G.:tl'Ond! tureB are advised for 
this fil'se staso, ror explorat1on. But research and market 
investigation is advised. 

con 0 lus ion. 

Tr~e above rocommendations plus necesaarr 
ovar~oad should not total over $15,000. 
Such an expendituro is 'speculative but 
3ee~ fully junt~~1ed provided the 
r.x1rt:tc!.patln~ interest tor SUM risk money 
is reasonable. ~~y I sa7 in olosinG that 
Jb.1 o Bacci"~tt1 has done a remarketably tine 
job to date, with the eompar1t1vely small 
expond1tures he ~. ~ge. 
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