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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 61-78
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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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA

PRIMARY NAME: UNITED VERDE MINE

ALTERNATE NAMES:
HULL
BIG HOLE PROPERTY
HOPEWELL TUNNEL
PATENTED CLAIMS 2812
PATENTED CLAIMS 3348
PATENTED CLAIM 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 O7MIN 40SEC
TOPO MAP NAME: CLARKDALE - 7.5 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
COPPER
SILVER
GOLD

BIBLIOGRAPHY:

USGS MUNDS DRAW QUAD

USGS CLARKDALE QUAD

BLM MINING DISTRICT SHEETS 54 & 56

LINDGREN, W. ORE DEPTS JEROME & BRADSHAW MTN
QUADS USGS BULL 782 1926 P 61-78

HANSEN, M.G. DIAMOND DRILLING ATTHE U V MINE
USBMIC 6708

CLAIMS EXTEND INTO SEC. 15 & 22

ECONOMIC GEOLOGY VOL 67 NOV. 1972 NO. 7

ADMMR UNITED VERDE FILE

ANDERSON, C.A. USGS PP 308 1958 P 101
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Plate XI.—Geologic map of United Verde 2,250-foot level, typical of lower part of developed ore zone.



|
!
i
i
"
|
!

~ 7
& ) AN
~ - &
z _ N

L
" &
_Greenstone # . . N %
7
~ N 2 N s
- - Scale in Feet - B
[ == == 1
[} 200 400 €00 800 1000

] _ o ) _X':)

%28 Quartz o6 Massive Sulphide Elc.

Plate XIII.—Generalized geologic map of United Verde Extension 1,300-foot level.



>
RS
G TS
Y ,\T
g 3%
>
7 <>
( P
‘ N
- #
_h 5

RAVAVAVAVIUN
I YN \/[\ I\/

ANAy

O, 4 1 43

vartz Porphy ry

B

4 4

=
"
=
5

)

Al

- Ne. 6 Shaft

No.3 Shaft

° (<]
Sulphide\
.

=57 o =ay,

Secatle in feet

Bedded Sediments

L e ; = ]
OFfast ICO 200 300 400 500
“; 0 WMassive Sulphide 5SS Diorite
= Black Schist Quorfz
“ 2 | Bedded Sediments |2 2 2lQuartz Perphyry

.- ] Dikes(Andesite)

1938

Plate X.—Geologic map of United Verde 300-foot level, typical of upper part of developed ore zone.




v.v.

A1 g
(2/,./)’7 /‘/ 5\
iy
A )
T (1650 w2l
o . .
N
Ty
V\; SN Y\,
AL ) A R e
; G P ST ETCH MA VY.,
. Q{‘\, o O
. i .
/,»7\:\'“"”":}~r S ™ OT TO SCALE
l Cl 1” “ 1:‘/{) " h F o . .
\\ Hr" w0 SILVER PLATE & CLIVY SITUATIONS.
o ,
' BECBHETTI IMNINING CORF
,,\' e - to accompany 1’?port by
Ateliey o Chas. ., Dunning
S LA for
;o ' Benton M. Lece,
P poon Tar 50, 1957
ll/ ? | | \

YIINIDONI ONINIW
ANINNAQg "H s3dvHJ



/ Page 4.

A
urgs stons

i

HATTLCY

7

Fault

it

=1
o
o
o A
-
A%
-t 7

.
W

o~ u/”">
X
¥
~. %
-~\

Hull iault

1" = 1000

N " iy
RIS . .
[ e X

~

# . (%3 % *x A >
lllllll v»\.\ Y
% Sl
LIRS =? WEB . x x Uox x
...... : 7 ) o
;- 7L L T 5
3 N /) ~
i / -ﬁ \ % Jr X *
.l' » ~ \ v w %
' .n = =3 N 1
ta 2 /./ ~ -
e a N ) .
‘e : % x > .._...W.v. & O m
: ] S
. NN
= I
' <
N Ay — Y. =
= N A

Ha
AN
N

X
£

\\
X

X

.
P
4

S S
cen ot N



y3

7

UNITED VERDE CONSCLITATZD YAVAPAI COUNTY
COPFER CO.

No infornation on this nronartye

AARK GEMMILL



UNITED VERDE MINE YAVAPAI COUNTY

REFERENCES

USGS Bull #467, p. 104
USGS Bull. #625, p. 232
USGS Bull. #782, p. 60-78, 51-59

ABM Bull. #125 p. 46-51, 93, 96
ABM Bull. #129 p. 15-21

ABM Bull. #140 p. 101
ABM Bull, 178

1.C. #6708 USGS PP 308

Hydrous Sulphates Formed Under Fumerolic Conditions
at the United Verde Mine (Geology File)

UNITED VERDE COPPER CO., reprinted from AMC 1930 (in Library)

Ground Movement aﬁd Subsidence at the United Verde Mine
Geology files - AIME TECHNICAL PUBLICATION #551

Mining World, August, 1962, p. 35 - re demolishing
old smoke stack at (Clarkdale smelter).

See: “ABM Bull. 180, p. 118, 123, 127, 128, 131 320

Arizona Mining Journal 5/1918, p. 21
Economic Geology, Vol. 67, Nov.72, No. 7 - Geology of the Massive Sulfide
Deposits at Jerome, Arizona - C.A. Anderson and J.T. Nash

See: Arizona Mining Jourmal Jan. 1, 1922 p. 3L, Jan 15, 1922 p. 7, 19
Féb. 1, 1922 p. 27, May 15, 1922 p. 9; May, 1918, p. 17, 21, 24, 26 &28;
August, 1918, p. 17;

GEOLOGY OF THE MASSIVE SULFIDE DEPOSITS AT JEROME,ARIZONA - Vol.68,August,1973, #5, p 109-111

Skillings Mining Review, 2/8/75, p. 24 (2/9/34 info.)

Arizona Mineral Commodity Update, by D.D. Rabb, on Zinc, (Bureau of Geology and Mineral
Technology. (Filed in Zinc commodity file)

Minerology of Arizona p. 29, 30

NOW TN THE
See: "United Verde Selenium Study" 1’n-Aﬁ-lgéo-r%al--»ggé‘lgglgl‘ﬁsectiﬁn"-vf—bookea&esm:Kem%s-w-&f-ﬁng.

MNash, J. Thomas - Micro studv of some surrounding minerals



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1992 ;y/ - Czi;&vij;j’

PHELPS DODGE CORPORATION

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

Chairman of the Board and President D. C. Yearley
Senior Vice President and President Phelps Dodge Mining Company J. S. Whisler
Sr. Vice President and Executive Vice President Phelps Dodge Mining P. J. Ryan

Phelps Dodge Mining Company
2600 N. Central Ave., Phoenix, AZ 85004-3014 - Phone 234-8100.

Vice President & General Manager J. L. Madson
Vice President Engineering Services R. W. Rice
Controller, Phelps Dodge Mining R. G. Peru

Director, Employee Relations S. L. Marcus
Manager, Employee Relations D. E. Brooks

Assist. Director, Materials Management C. R. Jennings
Traffic Manager J. Sheridan
Western/US Exploration

P.0. Box 50427, Tucson, AZ 85703-1427 Phone 792-4981.
Manager, US Exploration D. E. Ranta
Manager, Western Exploration Office J. D. Forrester
Exploration and Development Group

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

Senior Vice President A. L. Lawrence
United Verde Mine T16N R2E Sec. 22

Inactive copper mine - Located at Jerome - Phone 634-2622.
Agent Andrew Peterson



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1991

PHELPS DODGE CORPORATION

Corporate Headquarters

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

Chatrman of The Board .cicissssssvionsnssnnsssisss isnsssns D.C. Yearley
President, Phelps Dodge Corporation ................... L.R. Judd
Western Operations

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

Vice President & General Manager .................. J.L. Madson

Vice President, Manager Engineering Services .............. R.W. Rice
Controller, Phelps Dodge Mining .......ccvuvvivenennennn R.G. Peru

Director of Employee Relations ..........cccvvenenenen. S.L. Marcus

Assistant Director of Employee Relations ............ T.D. McWilliams
Director, Materials Management ....................... R.G. Mock

Purchasing ROENT .consvenpussuspusnnisnss vens ssunsnsnnss vus C.R. Jennings
TPaffle- MANAYEP cuswnssrssss i iR Ea® s @ B0 ENs ¥ 06§ EOR S 5D EEEEESEE 860

J. Sheridan

Western/US Exploration

P.0. Box 50427, Tucson, AZ 85703-1427 Phone 792-4981.

Manager, US Exploration ...ccssssssssssnnecassonsnsssans D.E. Ranta Manager,
Western Exploration Office ............ R. B. Ludden

Exploration and Development Group

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

SENIGY ViItd PPRESTUSNL <iorsevavssamsnonrarnsave snsnevssan bsans e aes
P.J. Ryan :
United Verde Mine TI16N R2E Sec. 22

Inactive copper mine - Located at Jerome - Phone 634-2622.

Yo - 1 PO Andrew

Peterson



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1990

PHELPS DODGE CORPORATION

Corporate Headquarters

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

Chairman of the Board .......coviiiiineeneenenennonnonnnas D.C. Yearley
President, Phelps Dodge Corporation ..........ccvvvnnn. L.R. Judd
Western Operations

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

Vice President & General Manager .................. J.L. Madson

Vice President, Manager Engineering Services .............. R.W. Rice
Controller, Phelps Dodge Mining ........ccciuiiiininnnn. R.G. Peru
Director of Employee Relations ......cevvvvivennnnnn.. S.L. Marcus
Assistant Director of Employee Relations ............ T.D. McWilliams
Director, Materials Management ...........ccovivrennn. R.G. Mock
PHFENASTING BUEIE 5w s wse v o s 6 o o w0 6 @ w5 w508 5 5 5 § B0 C.R. Jennings
TFATTIC MANANER csuasiss nanisas asnmnnnn bned paksspass &8 J. Sheridan

Western/US Exploration

P.0. Box 50427, Tucson, AZ 85703-1427 Phone 792-4981.

Manager, US Exploration .......c.ciieiiiiiiiiinniennnns D.E. Ranta Manager,
Western Exploration Office ............ R. B. Ludden

Exploration and Development Group

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

Senior Vice President ......coiiiiiiiiiiiiiiiiieana. P.J. Ryan

United Verde Mine T16N R2E Sec. 22

Inactive copper mine - Located at Jerome - Phone 634-2622.

T 1= P Andrew Peterson



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1989

PHELPS DODGE CORPORATION

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

Chairman of the Board ......cevevvecenscccncssoaccscccan D.C. Yearley
President, Phelps Dodge Corporation .........c..ccccivuinnenn L.R. Judd

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

Vice President & General Manager ...........c.c.onenen A.E. Himebaugh
Vice President, Manager Engineering Services .............. R.W. Rice
Controller, Phelps Dodge Mining .......covuiveneneieinnnn, R.G. Peru
Director of Employee Relations ........cvviieiiiianannn, S.L. Marcus
Assistant Director of Employee Relations ............ T.D. McWilliams
Director, Materials Management ........ccciieieeininininnen R.G. Mock
Purchasing Agent ....c.iiuiiiiiieiiniinineienenennnnns C.R. Jennings
Traffic Manager . .scsuswsssonnnumensvwnmaonsnes vowesonanns J. Sheridan

Western/US Exploration
P.0. Box 50427, Tucson, AZ 85703-1427 Phone 792-4981.

Manager, US Exploration .........cceiiiiniiiiiiniinnnnns. D.E. Ranta
Manager, Western Exploration Office ............oovvein R. B. Ludden

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

Senior Vice President .....sssisvsnsansssnnanssnmevennsasnn P.J. Ryan

United Verde Mine T16N R2E Sec. 22
Located at Jerome - Phone 634-2622.

Agent ....eccsisuvsssanesonnnnsenmnnynssnnsennnse oo Andrew Peterson



ABSTRACTED FROM ADMMR ACTIVE MINES DIRECTORY, 1988
PHELPS DODGE CORPORATION

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

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

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

Vice President & General Manager .........cccievuvennns A.E. Himebaugh
Vice President, Manager Engineering Services .............. R.W. Rice
Controller, Phelps Dodge Mining .ceesnsscsenasssnnensasess R.G. Peru
Director of Employee Relations ..........coviiiieiiiinn. S.L. Marcus
Assistant Director of Employee Relations ............ T.D. McWilliams
Director, Materials Management ....vssssosnvesnssnonnnernss R.G. Mock
Purchasing AGENE ...veacosoncssssininssssnsnsnsooransss C.R. Jennings
Traffic Manager ......coeiiiiiiiiinininenrenonnonenennns J. Sheridan
Manager, Western Exploration Office .......covvveneinn.. D.R. Ranta

(P.0. Box 50427, Tucson, AZ 85703-1427)

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

Senior Vice Presideft cacsnsenssmaamnsmsnes s e en &osssm e s P.J. Ryan

United Verde Mine T16N R2E Sec. 22
Located at Jerome - Phone 634-2622.



ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES

INFORMATION FROM MINE CARDS IN MUSEUM

ARIZONA MM 769 Chalcopyrite & Bornite 2A-F
Card # 1 YAVAPAI COUNTY 770 Chalcopyrite & Bornfte 27
771 Chalcopyrite & Bornite 28 E
UNITED VERDE MINE 772 Chalcopyrite & Bornite 2A-E
JEROME ) 773 Copper Ore 24
_ P&Eggl Chalcoc ite 2A
) - 3 Chalcopyrite in bornite
“MILS B &I 6824 Chalcopyrite in schist
é A g 6825 Chalcopyrite in schist
I i - P . 6826 Chalcopyrite
N - 6827 Pyrite
N e /‘?gﬁ;) O /s 6828 Ore, copper, burnt
e "'JE,chq 6829 Ore, copper, burnt
' ' 6830 Copper, native
6831 Copper, native . 2A-C
§939 C‘m/copyw‘f& » o gchis? 17-4
MM KOO1 Copper, native
MM K802  Copper
MM KOO3 Copper
MM-KO04  Chalcopyrite
MM-K005 Hematite & limonite
- MM-KO06 Limonite & hematite
MM-KO07  Azurite & malachite

MM-K008 Malachite & limonite
ARIZONA MM-KO09 Voltaite
Card # 2 YAVAPAI COUNTY MM-KO1L Chalcopyrite in quartz
_ UNITED VERDE MINE MM-KO12 Pyrite
JEROME . MM-KB13 Chalcocite
MM-K014 Copper oxides
ﬁ77uu19 <3 MM-KO15 Chalcopyrite

MM-KO16 Chalcopyrite
MM-KO17 Chlorite schist
MM-K018 Chalcopyrite
MM-KO19 Chalcopyrite
MM-KO20 Chalcopyrite
MM-KO021 Gypsum
MM-K022 Diorite
MM-KO023 Rhyolite
MM-KO024 Tuff
MM-K025 Chalcopyrite
MM-K026 Tennantite, Chalcopyrite
MM-XB27 Bornite, chalcopyrite
MM-K028 Andesite
MM-K029 Chalcopyrite
MM-K030 Chalcopyrite
MM-KO031 Copper, native




OURCES
ARIZONA DEPARTMENT OF MINES AND MINERAL RES

INFORMATION FROM MINE CARDS IN MUSEUM

ARTZONA MM-K032 ite, chalecoeite
Card # 3 YAVAPAI counTy MM-KC33 §Z§f ’

FILE 5 INITED VERDE yrwg MM-K034  Rhyolite
NAME NERO T MM-K035 Andesite
K074 Copper Ore
miL S-s7 A K075  copper ore

K698 Pyrite & Quartz
MM K943 Native ¢opper
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Arizona Department of Mines and Mineral Resources
ADMMR 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
Talk given 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.



.

UNITED VERDE YAVAPAT 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.




UNITED VERBE= YAVAPAT COUNTY

MG WR 1/12/78: Harry Metz of Phelps Dodge said there were no resarves 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'§ 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 Dodae is aadain workina 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 t/d.




UNITED VERDE YAVAPAI

Dick Gemmill and C. Robideau are searching the old mining records on the Big
Hole in an attempt to determine how much, if any, ore remains on the east side.
No work is being done presentlfwio 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/l mile east of the fRiyst. 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.
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isited the Big Hole Mine. Conference with Richard Gemmill, operating as usual.
FJ WR 11-21-69

YAVAPAI COUNTY

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

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

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

Active Mine List Oct. 1970 - 7 men - R.H. 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 flow of water. GW WR 11-20-70

Big Hole Mining Co. operated at its regular rate through the quarter. FIJ QrR 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 find Mr. Gemmill at the old P-D pit. 9/16/71 GW WR

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 tonnage from the pit, and now have a small leaching operation with which they are
having some difficulty due to the mineralized water. GW. Wr 1/27/72

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

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

Mark Gemmill w#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, empl. 6



ITED VERDE YAVAPATI COUNTY

Visited Big Hole but Mark Gemmill was not at property. 8 men employed.
FTJ WR 3-18-66

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 Gemmill 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.
FTIJ 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. FTIJ 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.0O. Box 125, Jerome
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COMPLETE AND MAIL TO:

FOR OFFICE USE ONLY
STATE MINE INSPECTOR ST START-UP NUMBER £ 2@50/0
\ 1616 WEST ADAMS, SUITE 411 STATE NUMBER /4/Z/6

PHOENIX, ARIZONA 85007-2627 SEPUTY NUMBER Sl

NEwW_. MOVE 3

NOTICE TO ARIZONA STATE MINE INSPECTOR

In compliance with the Arizona Revised Statutes, we are submitting this written notice to the
Arizona State Mine Inspector of our intent to start _X__ stop , move anoperation.

Please check the appropiate boxes: Contractor (X, Owner ], Operator ("] Open Pit Mine (],
Underground Mine (xJ, Mill[(J, Quarry[], Aggregate Plant [_], Hot Plent[], Batch Plant [,
Smelter (], Leach Plant (]

I this is a move, please show last location:
If you have not operated a previously inArizona, please check: If you want the
Education and Training Division to assist with uour mine safety training, please check:__X
If this operation will use any hazardous material; ie. cyanide, please check:

"OMPANY NAME: J.S. Redpath Corporation

MINE OR PLANT NAME: __ United Verde Tunnel

TVISION:

CHIEF OFFICER: Bruce McKinstry, Sr. Manager of ContractingTELEPHONE: _(602) 345-2611

CGMPANY ADDRESS: 1855 W. Baseline Road, Suite #240

CITY: Mesa STATE: _Arizona ZIP CODE: __85202

MINE OR PLANT LOCATION: (include county and nearest town, as well as directions
for locating property by vehicle): __1/4 mile west of Jerome - Phelps Dodge Corporation

mine site, Yavapai County

TYPE OF OPERATION: __Rehab/Seal PRINCIPAL PRODUCT: __None
STARTING DATE: __January 1990 CLOSING DATE: _
L?'ERSUN COMPLETING NOTICE: Alan Robert Barnes TITLE: Safety Coordinator

DATE OF REPORT TO STATE MINE INSPECTOR: 17 January 199

FORM 101-106 REV. 03779
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=S pEDpATH CCRPORATION MINING CONTRACTORS PROJECT MANAGERS
Lj 1855 WEST BASELINE ROAD, SUITE 240 MESA, ARIZONA 85202
Telephone: 602-345-2611 Telefax: 602-345-2418 Telex: 669447

18 December 1989

Mr. Garry J. Day

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

Dear Mr. Day:

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 locate a secure location to install a permanent bulkhead to curtail/reduce mine drainage
through this tunnel. We will probably be using approximately 4 hourly personnel with one
supervisor. We expect the job to last approximately 2 to 3 months.

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

Sincerely,
J.S. REDPATH CORPORATION

V) s S

Alan Robert Bames
Safety Coordinator

ARB:alm
D:M245

Enclosure

A Member of the J. S. REDPATH GROUP OF COMPANIES
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ARTZONA DL <TMENT OF MINES AND MINERK 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 United Verde
County Yavapai 5. District Verde

Township 16N Range  2E Sec(s) 22

Location: i

No. of Claims - Patented Unpatented

Owner (if different from above) Phelps Dodge Corp.

Address:

Operating Company:
Pertinent People and/or Firm:
Commodities: Copper, zinc, silver, and gold

Operational Status: Exploration

Summary of Information received, comments, etc.: Mr. Lindberg led a field trip

of the mihe sponsored jointly by AIPG and the Az Conf.-AIME. Mr. Lindberq 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 sulfide d i f i i

be traditional hydrothermal replacements. It is now believed generally that these

deposits represent an accumulation of sulfides on an ocean floor recejvina sub-

marine volcanic exhalations. Later the district was subjected to strong meta-

morphism and faulting.

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

Little Daisy deposit (UVX) are separate accumulations., occurring 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 mineralization immediately prior

to the very rapid deposition of the ignimbrite (tuff) of the Cleopatra.

Phelps Dodge is testing some of these theorjes with deep drilling. Apparently

they are looking for the t
faulting.

Date: July 18, 1987 - //‘MAL—M
(Signafhre) : (:j——}ﬁMMR
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MEMORANDUM

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.0. 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 (%) (1bs)
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 51 173,170
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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2 P ' | Pink - Reading
_ Alpha - G
i ySubject - Biz Hole Mining Company
' Copper Report
Copy ~ GM
| April 22, 1977 ~

JsET Mp. Re He Gemnmddl'
57 Blg Hole Mining Company
7 p. 0. Box LTT
. - Clarkdale. AZ -'8632L
=+ Dear Mr., Gemmill:
~ . The Deparﬁnent‘ofiﬁineral Jegources is compiling data for its annual
i = report on the copper industry, A PROTILE OF ARTZONA'S PRIMARY COPPLX
R e INDUSTAY FOR 1976, VOLUME I.” Last yegr you Kindly gave us your leach
ol %o, - .output, tons of ore mined tor direct shipping and contained copper (see
;. .. copy of attached letter). JTou also indicated that you ceased production
RS AT T An June- 1975,

If production was resumed after June 1975, or during 197¢, we would

o appreciate'compaféble data for inclusion in this year's report. Con-
versely, if there was no production from your cperation, we would also
appreclate that information.

SR R SOKE P

“  3imilar requests are being sent to all Arizona copper producers and a
¢ capy of the campleted 1376 tabulations will be returned to you.

?f _Thank you Vefy'much. ' ’ . £
f:‘_ ‘_,'," — / ‘ t - . ' . . AV:‘

| Stncerely, .

. Glenn A, ﬁiller; , BFE
. 'Mineral Resources Speclallst

L oAty Gt e w20
P T ) ) . * “ .'. %, . &

o oankg

- enclosure’
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STATE OF ARIZC..A

DEPARTMENT OF MINERAL RESOURCES
MINERAL BUILDING, FAIRGROUNDS
PHOENIX. ARIZONA 85007

July 20, 1976

Mr. R. H. Gemmill

Big Hole Mining 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 for
all large Arizona copper producers.

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

Sincerely,

Glenn A. Miller
Mineral Resources Specialist

Enclosure
GAM:jm File: Cyprus-Pime Mining Comp

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



— T O &= G 2O

‘ STATE OF ARIZA \ #
DE RTMENT OF MINERA. RESOUL ES

MINERAL BUILDING, FAIRGROUNDS
PHOENIX. ARIZONA 835007

April 21, 1976

Mr. R. H. Gemmill

Big Hole Mining Company
P.O. Box 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,

Sincerely,

Glenn A. Miller
Mineral Resources Specialist

jm

cc: Pink Reading, Yellow Alpha ""B"
Copper Report file
Big Hole mine file



STATE OF ARIZ. .
DErARTMENT OF MINERAL RESOURCES

MINERAL BUILDING, FAIRGROUNDS
PHOENIX 7, ARIZONA

o0
FEBRUARY 25,1966

Prcduction 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: l
20,346,000 tons of ore
1,979,105,400 pounds of copper
971,735 ounces of gold
34,358,390 ounces of silver

Total value slightly more than $350,000,000
l From 1936 to end of 1951 production of United Verde Mine: Z/
11,294,072 tons of ore
. 896,271,904  pounds of copper gqs 375,380 ngggg 9f lead
] ‘ 387,437 ounces of gold

15,115,521 ounces of silver
Total value - $162, 277 295

U

From 1952 to termination of United Verde operation on March 23, 1953:

Copper ore Cu-Zn Ore
Year 1952 155,642  tons of ore 18,281 137,361
Year 1953 29,164  tons of ore »
Year 1952 10,406,232 1bs. of copper 9,613,749 Lbs, of zine
Year 1953 2,020,981 lbs, of copper 2,199,620 1bs, of zinc

1/ Stories of Arizona Copper Mines (page 70) April, 1957, Ariz, Dept. of Mineral Resources

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



STATE OF ARI2

A

Dt. ARTMENT OF MINERAL RESOU. _ES
MINERAL BUILDING, FAIRGROUNDS
PHOENIX, ARIZONA 85007
oo
Summary of United Verde Mine Production:
Tons Ore Lbs, Copper 0zs, Gold Ozs.Silver Total Value
1888 to 1935 Inel, 20,346,000 1,979,105,400 971,735 34,358,390 $350,000,000
1936 to 1951 Incl 11,294,000 896,271,904 387,437 15,115,521 162,277,295
1952 to Mar,23, 1953 184,806 12,427,213 ? ? ?
31,824,806 2,887,804,517 1,359,172 49,473,911 $512,277,295

United Verde Bxtension Mine:

3,878,825

— Tug &= & 2

tons ore mined

793,331,100 pounds copper recovered,

152,756 ounces of gold recovered

6,449,136 ounces of silver recovered

Production on Page 136 of "Geology-Ore Deposits of Jerome, Area”
Geological Survey Professional Paper 308

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

$125,000,000 Estimated value of copper, gold and silver

$ 50,531,250 Dividend record from 1916 to 1938 Inel,
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FEEPORT oN DH! UNITED VERDE SOUTH BXTENSION GROUP,
. o J Z0ME, ARIZCNA, L—

The Property. :
Thi:z group comprises nilne unpastented lode nining claims, viz,
donbana Vorde Noe 2, and Xontana Verde lioe 4 t0 Io. 11 inelusive,
held in possessory tikle wnder the Unlied Stabes mining laws and ha

having an area in the nelghborhool of 180 Acres,
Locabion.

The cenfer of thls property lies onc and one half miles Lo a
Bouthwestorly direction from the town of Jeronme, the maln distrib-
uling poinb of the well Imown Vorde {Iining District, Yavapal Co.,
Arizona, The genersl GLopography of the dlstrlies can be sald to con-
sist of a range of rugged hills rumning in a northerly direchion
which rlse o an elevatiion of 1000 Pfzef or more Prom Lhe plateaun
5o the Tegf,and then drop precipltously 2500 to 3000 feel o the
Verde Velley on the Zast. The Verde "isbkrict occuples fhe Laserly
slope of those hills. The elsvation at the olaims is around 6000
feet above sea level.

Accessabllibye.

“he properby is ab present roached by trall from Jorome. Conse
bruction of not over onc mile of road through moderately rough
country would give wagon connecilon to Lown over roads already
bullt o surrounding nropeortilss. Jorome Liself is scrved by the
narrow gauze Unlte' Verle and Paclfle Ry. comnecting with the
Santa Je 50 mlles away.The contract has been lot for ihe oxbone
sion ol the Santa Peo from a polnt 4 miles Jest Clarkdale §o
Jerome; and when thiz is Pinished will materially roduce freight
rates

Climate,

Ideal weafbher L3 usual from IRy 4o Decomber,wilth intermlttant
thunder storme during She month of August. Snow falls in Tecome
ber or January, accwmlates 0 2 depth of 3 or 4 foet ab this all-
Léude, and disperses Lln llay. In short, thore are no climabic con-
ditions §o refard mining she year round.

Goologye

fne group ia braversed by one of the pronounced faults of the
distriet, having a strike of nearly due forth, and passing Shrough
the Lasferly porbion. 70 She Tezi of thls fault, the surface rocks
arc sodimentary limestdnes and sandstones capped on the peaks with
basalb. 7o the Dast, various eruptives arc exposed when nob cover—
ed by asglomorates. Carbonate conwer ore 1o 50 be found in places
along the contact. hile not in commercial quaniitles, iln view
of digelosures elsewhere Lln the district, ii i3 reasbtnable &o sap-
ume that an intelligent develoryment eampalzn would be well workh
while
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Surrounding Properbties an 4 lines |

The main shaft and workings of Senator Clark's Unlbed Verde
Copper Co lie ome mile in & Hortheasterly direction from the
Hortheast cornor of this group, and an oubtlying group of this
Company adjolns directly on the liorth. Presenf produstion of the
United Verde is ab the rabte of five to six million pounds of
copper per month, with immense reserves to draw upon. East of the
Untted Verde is the U, V. Exteonsion, whose sensational find of
a remarkably rich shubte on the 1400 level led to the recent stim-
ulation of the dlistrict.

Within a radtus of two miles are al least six ocompanies
financed and equlpped for deep development,

Conclusion.

Comparing thelr goology and location with other portions of
the district, this property merifs & more exhaustive study than
could be glven in the time devobed, which research shuld reveal
the best proceedure for oconomic developmente. : '

Respectfully submitbed,

Jolnst D Porei s C. 77



UNITED VERDE 1899 '

The far-famed United Verde copper mine, although originally locaiced back in the sixties,

had a st?uggle 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
oroperty was purchased by Hon. W, A, Clark in 1388. Copper production began in March and
continued during the summer at the rate of about 600,000 pounds per month, this being the
quantity required by contract with the syndicate. (Vide Min,Res. U,S. 1888, p, 59)

Taken from the Report of the Governor of Arizoma 1899

/&

Taken from the Report of the Governmor 1899

YAVAPAT COUNTY :

1837

The nited Verde Conper Company!s croup, locabted at Jerome, 28 milss aorthsasterly fronm
Prescout iz not unly the larg:st sroperty in irlzona, out ranks among the largest in

the world, ‘hile the ore is cooper, it contains a largex er cent of oth goid and silver,

)
and the vilue of eitner of the three netals in the ore is sufficieni W piy 2 handsoms profit
for mining were the other excluded. Exact statistics in regard to its ocuiput are not obtain-
able, but a close approximation nlaces it at 335,000,000 pounds of copper per year, the value
of the dally oproduct being from $13,000 to ;20,000, or from 55,000,330 wo ;7,000,000 per armum
And aow com2s the remarkable feature connected with the operation of tials oroperty. While
the company has on its pay roll between 700 and 800 men employed in various capacities ,
the number actually employed in aining does not excesd 20 men. This numoer of aen ramove
from its place, where nature has stored, the ore from #hich the above values ars extracted.
Additions are constantly teing made to the plant for the reduction of the ore, the capacity
having been doubled during the past year, adxrsiuskianxa fxrimxarnagxika and consequently
the number of men employed having been proprtionately inereased, or nearly doubled, an idea
of the inerease to the machinery may be obtained when it is stated that during the past year
eight boilera of 2,500 horsepower capacity sach have been placed in cosition to furnish the
necessary inarease of motive vower,



YAVAPAT 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, but ranks mmong the largest in

the world, While the ore is copper, it contains a largex ver cent of both gold and silver,
and the value of either of the three metals in the ore 1is 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 from $5,000,000 to $7,000,000 per annum.
And now comes the remarkable feature connected with the operation of this property. While
the company has on its pay roll between 700 and 800 men employed in various capacities ,

the number 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, amaAxXx=aua xanxafxkhExarmyxiie and consequently

the number of men employed having been proprtionately incrsased, or nearly doubled, an idea
of the increase to the machinery may be obtained when it is stated that during the past year
eight boilers of 2,500 horsepower capacity each have been olaced in dosition to furnish the
necessary increase of motive power,

TAKEN FROY THZ RIPORT OF THEZ GOVERNOR OF ARIZOMA 1899

THE UNITED VERDE COPPEIR MINES

The United Verde copper mines, situated at Jerome, 28 miles from Prescott, in Yavapai Co.,
and owned by 3enator W. A, Clark, of Hontana, have a world-wide reputation, Their
production in both copper and gold has been ohenomenal, While it is not the policy of the
company to furnish detailed information for publication, enough is known to justify the
statement that the yield in copoer dullion of these mines per month is approximately
3,000,000 pounds, Some months the yield exceeds this amount. The bullion contains
considerable gold and some silver. The ore bodles 1n 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 employing about 1,000 men. TREXHNTERA N KA X
BERKEF(BaREAHFAAFEXLLLBKEXBRL The principal shaft is about 500 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 entirs olant, engine and boiler rooms, convertzrs, blast furnaces, machine
shops and foundry. 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 reverberatory
furnace is used in smelting the finer ores, especially those rich in silver. A greater
part of the ore when taken from the mine: 1s first roasted in heaps, extending along the
slope of the mountain in three long rows, whereby it is desulohurized. It then goes to th
blast furnaces and finally to the convert:rs. The copper bullion which 1is thus produced
is about 99 per cent pure copper., The mines, smelting plan%, and town of Jercme are sit-
uated on the east slope of the Black Hills range, pretty well up toward the crest, at an
altitude of about 5,500 feet above the sea level, and at least 1,800 feet above the Rio
Verde ¥alley, which spread out in grand panorama to the east and south, The town contains
about 4,000 people, A considerable amount of prosdecting is going on in the adjacent
territory, and mining is active in that vicinity. The equipment of these mines 1is
thorough and complste in every way, and the property is conzeded to be one of the greatest
and most valuabls in the known world,



TAKEX FROY REPORT OF THZ (OVERHMOR OF ARIZOuA

Plants in operation

Tongress
Congress (cyanide)
John 3, Jones (Little Jessie)
Roberts
Crowvmed King
Mescal Co
Barrettls
Whipsaw
Swallow
Harlan's
Senator
Groom Craek
dorse's
Lanae's
wade's
Marshe's
sSehuromants
Sattes & o,
land
Humbug
Last Chance
Vanezia (not working)
3ig Bug
Sines % Co.
Dekhunes (not working)
Dal Pasco
Prescott Sampling ‘WJorks
Phelps, Dodge & Co,
Santa Maria
gallen & Co,
Yarnell
Catoctin (not working)
Gladiator (not working)
Rupert's (not working}
Turkey Creek (n t working)
Peck

United Verde (Gold, copper, and silver)

Potal =uartz aines
Placer aines

Shipments

Aggregate production

1895

Humber of Daily Ca-

Stamps pacity of Amual
Smelter Product
Tons
150 £3,5C0,000.
)
40 750,000
20 240,000
5 20,000
10 360,000
20 25,000
5 10,000
10 150,000
5 20,000
5 25,000
10 75,000
5 2k, 000
10 50,000
10 150,000
5 15,000
10 20,000
5 12,000
g 12,000
20 40,000
20 20,000
10 29,000
10
5 25,000
3 - 15,080
19
5 £0,000
%00 75,900
100 50,000
5 15,200
10 25,900
10 35,000
10
10
5
10
20 50,900
350 410 3,949,000
250,000
750,000
3,949,000
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. I, April ?451:’, 1920 ok
Mr. Geozge F. Shurtleff, e » Es -
18 W’es’:t/“ )0th S%., Rew York. : !;‘ ; o 4 e o

¥y Dear Mr. Shurtleff-: s X ;
. ETRT Do I enclose herewith a brief report -on the i
United Verde Txtension as it 1e at preseat. I trust that 1t Wil

give you all deaired information. ,.

-/ .1 made an arrangement with Mr, Peach the Pholps Dodge
manager here to fix it wp with George Kingddn go I oould go through
the wine., We ‘talked it over with him over the $elephone and Peach
gave me a goed letter to him tut when I got to Jerome Kingdon bhad
left hurridiy for Prescott. 80 I got in touoh withthe new mine. .
bupt ¥r. Nickersom, and he seemed tc take me fox a director of
‘Phelps Dodge Co or something and hes 'save me a far better deal and .
more infcrmation than I ‘could have poasidly gotten out of Kingdon,
He even. turned over all the working mapa and I made a study of them,
I went through all levels from the 1300 to the I700 with hinms and .
spent the entirc day undergeound, Te also answeres anything I asked
him as #ary as his knoledge went. P . . ‘

: . ‘Before I wemt in the minc I pad quite a talk with :
Dave Morgan and others ‘at Jerome whec are supposed %0 Ye in close k¥ - .
touch with th. situation and found thenm very bearish in regard %o -
it on agscount of the orelodr being smaller and lower grade on the
‘1800 than ahovae., On & snopection of tho mline hongver [ found that
the developments of the paat week ov o provs that the orebody is
merely changinc shope and will probadly he 2s 13rgo or lLarger than
above, Tven if it were smaller 1t weuld De noth inz to worry. about
. as all the orebedies pimoh and awedlbut in the Unitod Verde mone '
of them has ever pinched out yet. In feot they are inclined to joim
‘with cther bodlss at depth and it appears to me that the T i )
_orebody is doing the same thing, snd will join =mith the smaller -
rodies to trs nerth and form onez continuous orebody parallel %o -
the faalt, . el ot . {\‘ e
: - On & whole I can seve & Very exgellent future for . tre sbook -

although there ars Bo deudt some interests that are trying 1o deptess -
.- 1% and 1t may go otill lowver. : 5 L e T

4 T 4id mot go tc the grea Cosper Co Mine but undeﬁntt\nd-, :
tha$ they havs a very gocd showing of tetrahedrite ore in veim N .
fermation, The veins are narrow and the formaticn is ont irely aifferent
and distinct from tha schiast roplasemente of the Verde Diutriet. .

. Tf tliers are sny Turther details you want ‘I can Px@b&w
get them for you. ) S Y
Very . Sincerely, s e

' 'Bert Hors, the general fcrpman at tre Pllares will 'de -~ .
foremen at.tho"{!.‘v.i after May Ist, He 1o & very goed wan, I will o
S oubt ba able to keep in ocloss touch of I600 devels~wents . oe

N



April 24th, B30

’

. URITYD _VFRD® FXTVESION.

: The attached skefch will show the dip and relation of
the orebodies cn the 1300, 1400 and IS00 levels. , 4

_ On the 1300 level the orebody bas an area of approximaty
100,000 sq. ft. The apex of the maln orsbody takes placc on a A
Rorizontal plane between the 1340 and the 1380 averaging I360, - -
Between the I300 and the I300 there is approximately 360,000 tons
developed in the main orebody less the tonnage already stoped.

On the iwo level the oré‘wdy'ha.s a;ppréxz’ua-tely the same
area, giving 700,000 tons between the 1300 and the I400,

. On the IS00 the orebody appeara to be changing shape, it
is gotting longer and thinmer, and the end lying nearer the fault
is dipping at a lesser angle, When developmmnh was first startedh
this orebody on the IS0C0 level there was muoh dise{pointment on
account of the narrowing width, but it now appears that this 18
only a change in shape and that the area on the 15C0 will De as
large and posesibly muok larger than on the 1400, In faet it appeass
to me that this orebody iz lining up with the general sha3Tr zone
and the smaller orebodiss to the north, and that they w11l all form
one creBody atthe I150C or & lower lovel, Tzkinz intc congsideratiom
the oxtent of the present provem area only thoro le at leaant 800,000
tons between the I40C and the ISOC, : S

This i a totzl of I,650,000 tona for the main orebody
to which we may safzly add 350,00C tons for the om ler orehodliost®
the morth, The avsrage grade of =ll thie ore is 154 er 300 lbs to
the ton. On an averags ocpper market a profit ef at least ten cents
er 1b can be made, giving the profit in sight forethe ming a% -~ . -
: ,000,000, To this should be added something for the silver ores =
which are menticnsd below, g R - =

- The 1600 and I700 levels are being pushed, have about °
ﬁ fest to go to the crebedy and will reach it ths latter part of -
y' . ‘ ) .\-;\' &

FLORFYECILA :& , - R e

The Flofencia Claim is owned ene third by the Clark X=
interests and two thirde by the U.V.X. A point of the nain crebody
extends into this olaim tut 2 dead 1ine has Deen eetablished 17 feed
from the boundry, beyond which tkere has been no stcping or -
development, At this dead line on the I0 level the ore is 20 feét
wide and averages 30%, It is mot kncwn vhether or nct tho ore opens. -
up again om the Florsnciza ground, but 1t is generally supposed th&% -
1t does. It 18 also understcod that the U.V.X has come agreement . -
with Charléé Clark to puzrchass thels one third interast aftor the

\
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UVX %R ) A

Clark interests have been inherited by him.

- BRULL, : - : -

The, Hull ground lies south and west of the Florenéia, I am
informed very confidentally that om ihe 1300 level a drift was run
through ths moienoia. and into the Hull ground and entering an
excellent orebody on th latter ground, The drift was immediately &
caved by some of the officials themselves anf a fight starte d for

this ground whioh ended in anagreement beiwsen the U.V.X and U.V.

whereby the diwvide the Hull ground and have to buy 'in all _

cutstanding atook bafors it can be worked, Tf there is such a thing
as the U,V.X. ore body being the faulted overburden from some other
poin;dit 1s sppposed that the main body is th is body on the Ball
grownmd, ¢ f - ' 2t ,

" The &bove information was given me in striot confidencs By
a party very bigh up. - _ e %

THE  FAULT.

 The main north and south fault through the Verde Distrioct
lies about 300 feet west of the orebody on the 1300 foot level _
and dips east 75 feet to I0Q feet vertiocal. If the fault and the
orebody maintain this dip it would toudch the west end of the

. ‘orebody at the 1600 and entirely cut it off at about 3300, It seexs

 sto.Suok atop

“” now hawever that the orsbody is ohanging dip, lining up with the

fault and dipping with it, that 1t is very doubtful if the fault
will have any effect on it, 2nd that they know where to go for it

if}.; doea out off, They expect to explore this faul on the "IS00
avel. £ :

SILVFR ORP,

The silver orTes oozmr a3 a rargin and a oapping around Rhe
psain orebody. They arc very cilioclouz, anrd contain very ilttle coppier,
The values are spotty and cosalsonally vum up as Ligh as 300 03, . .
The ore i1s mined and used for convertor liming cnly and the average
graie is about 30 ¢z, There is plenty of thls ore to last for ‘
converter 1lining indefinately.

r
o At preeent the smelter is waking 4,600,000 1bs of copper
por month and is running at jusl one 4hird capasity or 500 tomns . . -
per day,-This will not be inoreased until the ocopper market juetifien
4%. Most of the ore is coming fxom development work, fire breakes -
ing.as is being done is cleaning wp the ragged edges -

of the orebodies and gettins everytiing in she best possible 8. / ‘

All efferts are being made to keep thc grade of shc ore at the
supposed average of I54 but it is- found very diffiocult to keep it :
that low. It will be vary easy for tho hipe to produce from 15,000,000
%o 30,000,000 1lbs per renth if dusirsd, without svlecting bigh gride

°r3 )

_GENTRAL, _

. ®yorything se.rs tc bz well run and well organized altbger
1t 48 eovident that tre rresent crgandzation has had some little
difficulty im etraighteningz out soex of the ftret work dome,

Very Respeotfully, .

\ 8



v.v.
72 Paterted and 16 Ur tended Taes 1051 acres of gro-d.

Two groups are known as the Green lLonster and the Verde Combiration Croup,

Northern most point is within 1 mile of Jerome, and extends to the SB for
app L miles toward the Copper Chief.

The thorium is located inthe Verde combination Group which is atout two
miles north of the Cliff,

Strike of the Thorium vien ic to the NE. Dip is about L:2°,
Silver plate tunnel is about 298 feet to the face.

Gorge tunnel has about 3200 fet of workings,

Surface chalcopyrites on the Road to the Gosson is about 4,C00 feet,
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Process:
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g i 3040 HOSKININI CIRCLE
FLORENCE, ARIZONA 852 PRESCOTT, ARIZONA 85301

THOMAS C. KIN

MINING METALLURGY
SMELTER CLEANUP?
CONCLUSIONS AND ECONOMIC CONSYDERATTONS
UNITED VERDE AND UVX SMELTERS
Clarkdale ard Cottonwood, Arizona -

b/20/71
glag and smelter. cleanup naterial = 20,000,000 tons
Rip and bulldoze slag and feed bank run material to portable

conveyors with magnetlic head pulleys for prilinacy separatlion,
stacking tallings and magnetlic concentrates separatiliy, per

" Patent Applied for: Group 111, on 09-0%-70,.serial No. 69 932.

Head Feed
lagnetlc
Heavy Med

Heavy Med

Magma Sme

“market price less 4.5 ¢. Smelter charges 86 + §3 + 5% of

Upgrade magnétic concentrates by heavy medla using Akins:® .
separator'and'sphergdized'ferrosilicon. SR L

i

Ship concentrates to custom smelter, or treat othexrwise,

A . Per Ton '
o . Welght We-% Assay Units
20,000,000 tons 100.00% 0,60 % Cu 0,6000
PRRVENFL 4 il e .
Sep. Tails 18,000,000 " 90.00% 0.40 % Cu 0.3600
1a Tails® 1,634,000 8.17% 0.70 % Cu 0,0570

1a Conc.' “~ 366,000 1.83% 10.00% Cu  0.1830

1ter Schedule: Pay for copper - 90% of contained copper at

value over $30/T. Assume frelght = $7.00/ton and Royalty =10%

Pay: 0.90 x 2,000 x 10.0 X (54.5 = L.5) = $90,00
. Charges o {1.2.00}
. Net Smelter Returns 78.00
Less: frelight = $7.go
royalty = 7.80_ _
14,80 _ {(14.80) .
Net value at plant site gy, 20/ton HM conc
Weight~percent x net value HM conc = recoverable value
10,0183 % 6k .20 = $1.175/ton
= $23,500,000 for the plle
Estimated costs = 55¢ per ton = (11.000,000)
ESTIMATED NET PROFIT 12,500,000

'Market price of copper is assumed to be 5h,5 ¢ per 1b.

With zhls

analysis, bulk sampling test work should be pursued.

Ny

~Thomas C. Kirg /.




SMELTER CLEANUPS

During 1969 and 1970 I made a study of the old copper smeliter
sites at Cottonwood and Clarkdale, Arizona. The object of the study was
to determine 1f there remailned commercial values in the old glag dunps
and smelter foundatlons, the smelters thenselves having been junked out.

' The United Verde and United Verde Extension mines at Jerone,
Arizona, were among the richest in the worlg during their piroductlion
reriod, and the United Verde was considered the most proffitable nmine
ever owned by one man, Senator William A, Clark. The United Verde
produced from 2,000 to 3,000 tons per day of about 6% copper cre with
substantial values in gold and silver, for an operating pericd of 40 -
years from 1914 to 1956 with a down periocd during the devression., The
United Verde Extenslon, theoretically a dewn-faulted block of the U, V.
plpe, was an enriched pipe, producing over & million tong of execeptionall:
high grade ore,. sald to average 25% copper with considerable gold and
sillver. It operated from 1923 to 1931, shutting down in the depression
and never starting up again. e ns

The combined slag piles by my measurements aggregate 16.%millior
tons at "the United Verde and about 3.6 wmillion tons at the UVX for a
total of 20 milllion tons. It is possible the toe of the piles has
subsided below ground level, as this cstimate of mine fron contours and
crosg sections from top to toe is about half other peoples estinates.

The smelter reports published indicate slag to contain about -
0.35% copper. Actual assays by extensive sampilng and analysis by both
myself and the Coppg¢ras Co. indicate the slag will actually assay 0.60 %
copper, a difference in copper assay of 0.25%.. This ig a considerable
difference, and the test work and investigation is an attenpt to account
for the discrepancy and determine if it can be turned into a pYerit.

| . The ores'from these mines was for the most part, direct smelting,
with roasting to eliminate some of the sulphur,.and grinding and flotatior
to upgrade some of the lower grade material. o :

In the normal smelting practice the ore, concentrates and flux
were roasted, blended and fed to the reverbatory meliting bath furnaces
where the charge 1s nelted and the spent gases are sent to waste heat
bollers for the generation of steam for power., The melted charge then
separates into calclum-iron-aiuminum silicates ecalled silag (Spg. 3.45)
and copper-iron sulphide called matte (Spg. 4.38). The %two are immiscible
in each other and form separate distinet layers under normal conditions
so that they can be tapped off separately. Such matte From these smelters
assays about 25% copper, 8 oz/ton silver, 0.25 oz/ton.gold, LO% ivon,

25% sulphur, 3% zinc and traces of Iime, alumina, and silica., This watte
1s tapped into ladles and poured into the converters waere silica fiux

1s added, and hot alr blown into it to oxidize the iron and sulphur.

The sllica combines with the iron oxlde to form converter slag which is
poured of'f and recycled back to the reverd from time to time. The sulphur
escapes as sulphur dloxide gas which goes through the dust collecting
“equipment and up the stack. Continued converting results first in the
elimination of all iron, leaving “"white metzl™ or copper sulphide in the
converter with a characteristic change in flame color. - ’



Smelter Cleanups
page 2 R

Continued blowing past the "white metal" stage elininates the remelnder
of the sulphur leaving blister copper, with a second charxacterictle-
flame change. The blister copper is then poured into ancie wolds and
shipped to the electrolytic reflnery for purificatlion and recovery of
the gold and silver and associated other metals.

_ Back to the reverb, the slag overflows the bacl: of the furnace
glag tap more or less continuously into the slag pots of the glag traln,
where intermittent trips are made to the slag dump, Matie 1s tapped
internittently into ladles in the converter alsgle, where it is transf-
erred by the crane man into the converters. Converter slag, since 1t
contains considerable matte, is poured back into.the reverbds by the
erane man, a spout in the front or converter alsle side of the reverd
being placed to receive the coanverter slag from the ladles.

In theory with everything functioning properly a near perfect
process results. There seems to be a bottom limlt foxr the slag assay
of about 0.35% copper due to some form of chemical reactlon in which
this percentage of copper is combined with the slag ox suspended in it
as a colloid matte very difficult to recover by any known nmeans. Slag
losses above this,however, are usually due to human and process errors
some of which investigation has revealed as follows:

1. Any number of things can go wrong with the converters
while feed continues to be charged into the reverb. A hole can be
burned in a converter shell for example, and asnother not available
or warmed up to receilve the charge, The resulting flaming spill onto
the floor can help keep things popping for the whole crew wnile the
matte level bullds up in the reverb, finally overflowing into the slag
car3. There are slag pits provided on the slag dumps for sucn an event-
vallity, bqt it 18 so much easler to pour it over the side. A smelter
superintendant told me in confidence that he started out with the
company years ago and part of hls job was sampling the slag poured out
the night before. He was sent back to re-sample Tive tlmes berore he
finally got wise and brought in an "acceptable" sample, 411 the rest
were falr samples, ranging from 0.7 to 1.4%. The fifth sample he made
sure had no vislble matte in it, and ran 0.41% copper. He finally took
the attitude that it wasn't his copper, and if the boss wanted 1t that
way, his job was more important than &'« the truth for the nead office.
As years went by he came to realize there was no way you could run &
gmelter without mistakes and human exrrox, but .also . no way that top
management would accept anything lesgs than a perfect Job, s0 nistakes
were simply covered up and the. job run as bhest they could.

2. Magnetite is formed in the converting step. Magnetite with
a Sp G of 5.17 is heavier than elther matte oxr 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. Magnetite formed in the converting step 1s 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.(continved) As the ragnetite crystals bulld wp in the cyclic
return of converter slag there is formed rafts and isionds of mashy
magnetlte~glag-matte nixtures which are a form of furnsco indlgestion,
causing it to "belch" occaslonally to clear itsel?, Hign grade magnetic
slag 1s discharged or overflowed into the slag pots and dumped over the
side.

3. Color changes in converting occcur in a mattcer of scconds.
It 13 necessary to observo the cxact instant wicn "she Suwweny peoony 3o
know the blister copper is ready. If for exaunple the converter man
is sleepy, or talkling to someone else, or has to go to the bathroon,
or is eating lunch, or 1s occuvied with a break down or burnout, he
18 apt to miss'the end point, and 1f the alr is allowed %o vlow beyond
the end point, the copper itself starts to burn. "Burned® copper is
brittle and unsatisfactory for anodes. A severely burned vot of blister
copper presents some real problems. In the first place 1t is cooler
than 1t should be, and may solidify or freeze in the converter if not
removed, If 1t 1s poured back into the reverb, or if mixed with matte,
a sudden reaction takes place wnich is a disaster in the gmelter, .
The copper oxlde dlssolved in the blister copver reacts with the copper
iron sulphide matte to produce sulphur dioxide gas ard metallic coppeyr
which dlssolves in the remalning matte. The gas liberated within the
melt starts a foam within the furnace whilch is not.unlike an erunting
voleano, and before the eruption is over there is probably "lava" flows
all over the converter alsle and the slag aisle, and the slag pots have
been fillled with an average of the reverd contents, averaging at least

% copper and probably 10% copper. o L

Tight operation of the smelter would mean that the burned pot
would be dumped back in the reverb nearly every time. A crane man for
the converter alsle told me that the reverbs foesmed over on the average
off once each three weeks, and the opinion was that, it was dve to some
pecullarity of the feed composition. Who would ever admit that someone
burned a pot :of copper. : ‘o y -

Loose smelter operation would mean that the burned pot of
copper would be dumped out on the slag dump, while, everyone turned
their backs, This ‘would mean a loss conslderably less than it it were -
dunped back in the reverb causing it to foam all over. If menagenment P
were understanding of human error, then the burned pot would bz dumped
In a slag pit to be blasted up and recovered., If not, and this was _
generally the case, the burned pot was dunped over the side and a P
trainload of slag dumped over 1t. ~

’ L4, In general copper bearing cleanup and "reverts" were sent
back and blended with the regualar feed. In this way i1t was assumed that .
no copper was lost from these sources, other than the normal slag losses.
There were certain exceptions to this, however, which presented threats
to the operation of the smelter itself and which were seggregated and
dumped out ‘on top of the slag dump hoping for & method o process oxr
a sulitable opportunity to efrect recovery oi the contaliaed copper.

These exceptions involved converter brick and reverb vottoms {rom repalirs.
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4, (continued) Converter briek is either magnesite or periclasge
and due to the formation of magnetite within the converting reactlon, it
1s usually full of 1t. Reverb bottoms and sides are also magnesite and
are full of or lmpregnated with magnetite. Both bricks run from 10% to
30% copper so should be recovered, but since feed contalning quantitics
of coarse magnetite or magnesite brick will settle to the bottom of a
reverb, causing the floor to rige as islands of the matericl se tle,
thls class of material 1s shunned by the wise smelter superintendent
and is dumped out on the dump. In 1943, the only year I have - precise
. record from the U, V., Smelter under Phelps Dodge operation, the convaerter:
repalrs-were documented. There were 18 lndividual relinings. ' 5
It would seem from a review of published data that lists Furnace
campalgns of from 9.months to:2 years, that with an average of 3 reverbs
in operation, that a reverb was rebuilt every & months, with a wasting
to the slag dump of 5,000 tons of 10% copper.

A review of the sampling in the snelter records agalnst sampling

of the actual dump indlcates a discrepancy of about 0.25% copper, oF
5 1b. of recoverable copper per ton of slag. The above four sources of
additlonal but. unreported losses might well ‘account for this discrepancy.

Test work was instigated to determine if this portion of the
overall slag losses could be recovered. Since magnetite features in
almost every cause .of smelter losses, it was assumed that the nagnetite

- would be asgssoclated with the copper as a result of its physical propertiés1

under smelter conditlions, and magnetic sepayation wag trled with success.

A patent was filed covering the process called "Combination '.
" Smelting and Magnetic Process for Recovering Relatively Non-iagnetic
Metals Such as Copper, Gold, and Silver, and for Upgrading Smelter
Slags, Converter Slagsy and Smelter Trash Bearing Thesé Metals,V

Group 111, on 09-04-70, under serial no. 69 932. '

Test work was mostly concentrated on cleanup materisl within
the old smelters themselves, involving reverb bottoms, coaverber aisle
bottom, and general smelter trash. Test work on the slag dunp was
_4ncomplete but all tests were favorable and there was definite upgrading
“in every case. It now appears that by: far the greatest potential is
- in the magnetic separation of slag dunps involving the simplest kind of
“equipnment: Bulldozer with rippers, Loader, Grizzley feeder, Conveyowr -
wlth Magnetic Head Pulley and splitter box underneath, Maznetie or
relatively magnetioc material is deflected slightly downwaxd out of the
trajectory off the magnetic head pulley and can be gplit from the nain
streamn, Upgraded material can then be re-cleaned magnetically or treated
by heavy media to further upzgrade it. Close sizing is required for

nagnetice cleaning operations.

Heavy medld, uging sphezidlzed ferrosilicon in an Akins separaéor
can be used for separations up to or above the Sp. G. of the average slag,
to upgrade the produst above 10% copper. : ~
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Recovery of copper from the upgraded slag might be accouplished
in several ways. Some are listed es follows: :

: 1. The ideal method 1s the use of a blast furnace to :esmelt
the materlal with silica fiux ore to produce a high grade natt Witleh
can elther be converted to blister copper or shipped to a m”itc
Caplital cost of this installation would be high, as it woald involve

construction of a blast furnace, small reverp for a settle and
a converter. Alr polution requirments would be ML 1dmal, Pcfuver gineca
the gases from guch an installation would contain less than L0% of the

so2 normally found in smelter nmoke. This would oe particularly true
1f "the canvertervwere notoused., .-"

. . pd :i
2. As berore mentioned, the use of heavy m”dxa should be inV08~
tigated to upgrade the coacentrﬂue furthex » for shipment to a smelter,

3. Hydrometallurgical methods are a pO““ibilioyo Tne most
promising is fine grinding (65~mesh) of the upgraded slag, preferably’
dry grinding, moistening with concentrated sulphuric cidV and treatment
in a shart furnace or rotary kiln to react the acid with the copper, then
solutlon of the pellets wlth water to extract copper sulphate.

More recent developments such as grinding, suspeinsion af the
ore in an electrolite such as acld or brine, passing an. electiic’ current
through the slurry to alter the ore minerals, and recovery of the metals
by flotation or solution, might be investigated.

o . Grinding and solutlon of the copper with soid chlorine water
might bevlnvestigagedg as the chlorine would oxidize the gulphides. '

or the~various methods, the uwpgrading of the magnetic concen
trate by heavy media and shipment of the concentrates to a smeltér is
the best approach, at least to begin with, while other test work is

carried out. ' . :

Test work on the slag dump will 1nv01ve a ge
stacker conveyors, at least two of which ghould have
nagnetic head pulleys available. A grizzley top bin witn
should be fitted to the main stacker conveyor with the wi
head pulley and belt as the primary separator.

T of popri
ti tro:

Magnétic separation may then be carried out on dump run Wﬂce'ial
most of which will vass a 3 inch grizzley, at least aitor it ig ripped:
= and dozed, or dug with a back hoe. o

LY screen snould be hung on the end of the convent atp COﬂVOyOL
and ‘the undersize cs % inch should be treatedcby itselfi>: with a magnetic
drum separator, and the oversize on + % inch passed over enother m@gnetic
head pulley. Magnetic separators are sensitive to material sizes and
should have sized products upon which to operate. It is not practical
.to size the feed to the main separator, but 1t is practical to size the
feed to the cleaner separators and use more selective machlines,

; s e . . : e g
’ .
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8/1()/7() PRESCOTT, ARIZONA 85301
MINING ’
Mp. John F. Shackelford Ch gkl

P, 0. Box 368 | R e g )
Putney, Georgla 31782 _

- Dear Jonn,

So glad to hear from you (7/28/70); wish you could have stayed
1onger but I guess you had to get back and shake those trees. Best
elways Tor a man to be present al his harvest.

Last year I got to wondering about cleaning up the old& Smeiters
at Clarkdale and Cottonwood, Arizona, and did 2 1ot of work sampling,
testing, and excavation to see how much was left around alter the
shat down and sale in 1956, THe United Verde snd United Verde Extenslon
mines were among the wrlchest in the world during thelr vime and the
United ¥erde was considered the nost profitable mine Xir in he world
ever owned by one man, Senator William A. Clark. It produce Tron.
2,000 to 3,000 tons per day of 6% copper with high gold aend gilver
values, The United Verde Ixtension ran only about 8 years but they
produced about 1,500 tons per day of 259 copper. Combined slag piles
from the two operations (direct smeltingyl agegregate some 45,000,000
tons. Both smelters have been dismantled and scrapped oub. '

o
T
a

T+ would appear that the combined production of several billion
dollars at todays prices would have made them a 1ittle rcockless and
that they would have apilled a little here and there that has been
overlooked by clean up HEUX NS, who have shipped about &700,000

out of floor cleaning so far. : )

A1l previous efforts at clean up involved no processings just
careful pick and shovel and broon cleanup. I sought. & methed by means
of which all waste materials couwld be processed and the easy=Lo~-5et
copper bearing naterials couid be recoverad. Of course there ware
valtues in the 18ag whlch were vrefyractorys but thére were i Polliowing
sourecs of splllage which were not refractory and could D ovrad
1 o means were found to separate them physically from the pacerlials
containing chemically comblnad or refractory coppers
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1. In the year 1943 which I have wecord ©f, couveriers were
relined 18 times, wasting +o the glag dump about 900 tons of
periclase and magnesite brick assaying about 30% copper.

2, In the year 19%3 there wos indications that about 5,000 tons
of roverb bottoms assaying 15% copper wers washed over the slag dump.
Yo furnace man likes to get nagnetite back in the cireult. Both
converter linings and reverb bottoms are high in nmegnetite an infu
periclase and magnesite brick which are wasted rather than re
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3, According to Cal Wilson, crane man in the converter aisle
for over 10 years, the charge Lo the reverbs would get The wrong
composition and the reverbs would start to Toam and boil over. The
only practical remedy was to stop the feed and Tap them down wntil
the bolling subsided, clean up rhe ¥%lava flows® which wexe by this

time a2ll over the converter ailgle and slag alsle, and @ start the
feed slowly and get the veverb back on stream smelting concentrates
and ore., This sltuation I anm told happencd on the averags of once
overy three weeks, and as much as 1,000 tons of 30% copper was
happencd

dumped over the dump or in xiux mette plts each time i1
The matte pits provided for the purpose wers ©oo often
there was not time to ngkin® each slag car of 1ts 8
save the matte as the situation in the smelter wa

perate, SO Over the side it went. The aggregate ©
over L0 years is considerable. :

- L, In the normel smelting practice Tthe ore, concentrates
and silica flux are roasted, blended and fed +o the reverbatory
furnaces where the charge is melied (at about 3 to 5% Thermal
effeciency) and the heat in the spent gases wecoverd 1in waste
heat boilers. The melted charge then sepsrates into gilicates and
sulphides. Iz The gilicates are called glagm, and the sulphides
are colled matte. The natte ig heavier than the gslag, end separates

- %o the bottom., It is predominately copper~iron suppnide with the
gold and silver values dissolved, assaying ahout 25% copper, 8 oz/T
Silver, 0.25 0z/G Gold, 1% silica, #0% iron, 25% gulphur, 3% zinc,
and traces of lime and alumine. This matte is tapped into ladles,
and poured into converters where sillca flux and oxygen is added
by hot air plowing, oxidizing the sulphur which escapes as sulphur
dloxide gas, oxldizing the iron which combincsg with Tthe sllilice
to form slag, and oxidizing the mudpfimm copper O COpper neta
Tn the latter stages of this blowing some iron comblnes Trith
oxygen as magnetite, a hard, insolubile and infusible {under
conditlions) erystalllne compound which is heavier than slas,
ever heavier than matie. Clouds of magnetlte cryatals are S
an the converter slag. Because this converter slag averages
6% copper, it 1s poured back in the reverb for resmelting and
to memove the copper. The trouble is,thls practlce reiurns qua
of magnetite in a cloud of crystals into the reverb. As thed
a viscous layer 1s rormed at the interface of the slag and The
confusing the separatlon between the two. Submerged iglands or »a
of mized wabtte and slag with magnetite axe tapped out the slag PO
and masnetite settling £o the bobtom of the reverd bullds uwp on The
floor tntil the furnace becomes wnworkable at times, requlring shut
down end digging oute. Extensive magnetit tests on the siag made by
us indicates the magnebtlc naterial in the slag assays about 2% copper
and contributes 0.2% to the copper assay of the slag.
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5. In blowlng the converters recourse 1o made to the color of
tha 7lame to determine the end point, that is The color of the [lane
changes when all the sulphur is eliminated from the copper, and the
blister copper 1is ready To pour 1nto anodes for shipment to the
electrolytic refinery. I the converter man happens to be slcepys
or out of sorts, or at 1unch he might not catch rhe end point and
the pot full of vlister copper is burned, or oxildized to black coPPET,
which is unsuited for anodes.
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5. (continued)

The logical thing woulid be to duap the burncd pot into a
place where it could be rocovered and resmelted, dowover thls 18
not so eagy Tor the convertcr foraman, To "burn' a 00t of copper
1g to conmitt the unforgivable sin. He would probably bz fired.

Tf the pot is not thoroughly burncd,rix the copper nicht b2 £ill

metallice, in which case there 1s no way of vroalking it uwp to vesmelt.
Tf he thoroughly burns the pot, 4t might “iroezc! in the convertel,
in which case he would most certainly get Pired, and a railwoad
crane night not be able to 1ift the frozZen pot off copper ocut of

the converter stand. So what to do? Call in the slaz traln,

Qump it in a slag pob and pour it out on the dump? Pour some s1ag
over it. Or pour it btack in the wevertcor. Then what happens, The
veaction of copper oxide wilth the coppern sulvhide stawts a violent
—xopictx reactlon in the reverb, roaleasing thousands of cuble feeb
of gas as tiny bxidxx bubbles in the wunderiyling matte lawci, causing
the reverb to foam all over the Ilmxconverser floor, requiring the
shut down of the reverb feed until it could be tapped oub. Waich is
worse? If the reverbd forman and converbter forman arse getting along,
the burned @ copper pot goes out on the slag dunp. L they are not,
the burned copper goes into the roverd and the reverd forman 1s |
foreed to dump 1,000 tons of matte over the dump, After all, &8 |

S
the saylng goes, “We only wwik hevre." Its not "ouw coppert and
the Company can afford it. Vho wowld ever tell the head office
these things?

So of the 45,000,000 tons of slag there is an wndeternined

quantity of highgrade matte in a free Torm, It has sugpended in
1% varylng quantlties of magnetite crystolls which cause i1t To be
nagnetit, at least nmore marnetit than the slag.

I orlginally started baclarards, that is, I stavted with the
emeltor cleanup, then worked into the siaz piles. Out of lgnorance
I started by crushing to some passoneble size, miaus % inehs end

o ¢
used 3u Jlzgling, flotatlon, and mognetic geparation as standand
<

Ctrial recovery methods. Still out of ignorance I assuncd the glag
would be more magnetic than the mattes, I found the roverse is trus
end worked backwards to Tipiumre:s how 1t got that way. ATter a.year

o
of questions the forgolng wWas arelved ab ag to how the copper pov
masnetic, lMagnetle separation proved nore raliable than any

othne
method. A write up on this is attached, using magnetic drun goparation

at minus & inch, dated 11/21/69.

However,subsequent test indicated that a o

agnetic hcad pully
on a conveyor could deflect the copper bsaring meterial cncugh to
effect separatlion without crushing. This material con b2 ripped
S
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gnd dug with a bulldozer, shoved into a fEoEXoR A
thence into a heavy conveyor with a magnetlc head pulley, Thonce
into o splitter box out of whlch 90 to 98% of *
;o out on the stacker to dump, the weakly magnhe
concentrate conveyor, and the strongly magnetic s
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o 0 )

1it onto the
onto the
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serap iron sortlng conveyor out of whilch more coppey Learing magnetite
con e recovered. At the rate of 200 yards per qur this separatlon
process should be accomplished at 25 ceants per fori or less. A yard

oF this material will welgh about 2 tons, I think we can recovew batter
than $1,00 per xonl into a concentrate ruming 6% copper. for snip
ment to e smelter. '
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T calculate the value of 6% copper concentrate ag follows
baced on Magnma's schedule at Superilor, Arizonas Pay for Ccopper ot
rmarket price less 4.5 ¢ per 1b, for 907 of assayy Gold atl 432,20

4

M - s o . ey R - 2 : = )
$30,00 plus 89 of value over $30.00, total charge not ©To exceed $20.00.

per troy oz Lf over 0,03 oz; Silver - 089 ot morket price less ¢/ /oz.
Smelter base charge is $6.00/ton plus 109 of next yl5 valve up ©

on 6% Cu material = 120 1b Cu/ton x 90% (607 D52y
=120 X 0,90 X 55.5/100 %

Gold (no pay = éssay 0.03 o0z)
Siiver 1.3 oz % 0.95 x L.60 1,97

Less smelter charges: $6.00 4 1.50 + 1.60 _=9.10
NET SMELTER 52,81
Tegs truck freight and royalty 7.00 + 5.28 wl?2.28 .
NET PLANT 50s 53
RECOVERY by magnetic pulley 2.5% of feed as 6% Cu cone 1.01/ton

Availlable smelter capacity Magma and Insplration 80 %
Feed to pull 50 tpd of concentrates = 50/0.025 = 2,000

Gross returns net plant = 50 x §40.53 =

COST

193]

8
L4

Assuming plant wental purchase from Helmick, Phoenix,
10% of cost/month, 857 to apply on purchassc, three
nonths advance payment:
1w b2 in x 14 Tt vibreting feeder 50 hp 18,500
1= 30 in x 60 £t conveyor mag H. P15 hp 12,500
3. 24 in x 60 £t conveydrs 30 hp 26,250
liso splitter box, mag head puileys 5 o 2:750 275
T00 hp 60, 000060a16000/m0

D et
N OV OO

~3 o Uy
RO O

Assuming contract bulldozer and rubbzr

tired lozder
Costs embimated total $35/he for 10 hr day
Powor, 100 KW at 1.3¢/KWH foxr 10 hrs, = $13/day
Summaxys ’
Exeavating equloment rental 8550.,00/day x 25days = 13,750
Conveylng equipment rental o0, 00/day = 25 = 6,000
~ Powex . : 13.00/day % 25 = 325
- Labor 170.00/day = 25 = 51,250
Accounting - 27.00/dpy x 25 w675
15,000.00/day = 25 = 25,000/m0
Gross waceipts = 50 X %0.53 % 25. 2,026,50/day x 25 = 50,662/m0
NET PROFIT ;@Qozé¢50/day x 25 = 25,662/mo

3



a

page 5
Some insteresting Tigures resull.

Copper vacovery/ton of slag = 3 1b,/ton ox 0.15% Cu
neserves = 45,000,000 tons @ 2,000 tong/day = 27,500 days ow
tor 25 day months, or 1,100 nonths or 90 years -

There Lo a minimum of 5,000,000 tons of bether grade maberial i
the treshy areas of the slag dumps which wowld be handled Tirsvs
which would last 2,500 days ox 100 nonths or 8 years.

SN Y
JSEONRATAVIS I
o

There 1s hardly any small scale nethod of sampling thils

dump without finding a magnetic head pulley on a CoONVeyoo coneyherea,
crushed
g follows:

0

Crab sanpling over about .6 acres of the dump in trashy area
to minus & inch and treafed over lab mag geparator ylelded

Tesgt C Bridge Area slag dum)d

94 Wt acu Cu vnits
Heads (calc) 100,00 1.908 1.9078
Mag Counc 2h .50 .12 1,0094 51.0% vecovery
T‘fag Talls 75050 1019 ) q898”‘:’

Hand masnet samples taken Prom this awea somewhab duplicaving
a magnetic pulley xecovery indicaved 9 to 1% Cypper grade in the
concentrate, Fine crushing cuts grade considerably LY pullin

fine slag (relatively varren Yinto the concenbrate. ‘

Copper units vacovered in this test were OVew 204 of coppex/ton
or about $6.73/ton, which at 2,000 Tons pex doy = $13,500/day.
Towever this ls dlscounted a3 4t roorassents aveas containing old
matte pits and brick frash and is higher grade thon average.

T4 would obviously bz the Pivst avea to start onyhowever, SO &s
to get the investment back in : :

d
8

P
a huenye

With a potentlal neb profit of £20,000,000 in recovering gy Qo5
of the 0.60% copper in the slag dump 1t is hawdly wlse to start with
1ess than the simple plant rocommended even for gamplinge ~
Totel exposure in a three monthe progran (minlmwn vental purchase
equioment time)= $75,000 1f 211 eguipment is run full speed full .
time wmkys plus cost of getting powexr Into arcde Thig expmosure oSaily,
ve cut to about 840,000 nmax by using focal excavabion sgulpment, 7

ond may be eut fursher by shopping for the conveyors.
SAMPLING PROGRAM

Prior to commitment for the full scale program 1t 1s suggeste
that a portable conveyor with magnetic head pudiey be towed around
the dump where 1t can be fed with a backhoe and the product dumped
in a truck for welighlng. Tn this manner an accurabe sample spllit

can be obtailned.

A semi-commercial plant might be constructed with a 2% x 60°
stacker conveyor, gasoleneé powered, with e magnetic head puiley.
Feed to be trammed to iU with a rubber tired loader, and talils
removed by the sane machine. Concentrates and scrap irvon laylng
separate on the ground could be loaded separately.
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the chinﬁ”lﬂ be able to handle this my self had it not been for
4 e g ENA b . - ) 3. o X L)
who o b&jvh to Pat. I am also in somewhat of a quandry as
b i with as a partne iy leas on the snpelter ¢
cover ency,,, th as a partner. My leases or i SLTCY ”
= /

NEW PLOPOs. pround and in order ?o‘g§t ?he edditicnal g : ‘

5 contréaint will ?gve torbe submltt&g with a progran. L vibkogsl tOJ

trustwovﬁgﬁv wlth the §quipment needed, he would hav ¢ © . oncomplecely
vy Wyotherwlge I might find myself having set the deal up and

ba outsltn ooking in.

tes do not
nd &

T b, . , . . o .
shouldlblqlhk we can start very small, but in all fairmess, there
LT our Lol Moximum of $80,000 in the till to carry on the progran
T Teaults prove out., This deal shouid make $200,000/year net
p

a8 long &w pp, coppar price holds aaywhers above 50#/ib.

J ¥ % & o G’ B |
oW 11 YoM have any ideas on thls long winded discourse, let me

Sinceraly,

Thomas C. King




DeEPARTMENT OF MINERAL RESOURCES

STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine ~ United Verde Pit Date  July 30, 1958
District Jerome Engineer Travis P, Lane
Subject: Visit to mine

Owner: Phelps’bodge Compe.

.
The lease operation conducted in the Verde Pit by Mark Gemmill and

partners was visited on July 8 in the company of Mark Gemmill. The working crew

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 vrogress in a face of copper-zinc ore with better

than average gold value.

Shipments are being maintained at a rate of 6 cars weekly with grade of 6%
cu or better.



DerPARTMENT oF MINERAL RESOURCES

STATE OF ARIZONA
FIELD ENGINEERS REPORT

.
Mine United Verde Pit Date  Japuary 29, 1958
District Black Hills Engineer  1o6 Uammons

Subject: Mine Visit

g

Owner: Phelps Dodge Corp,

Location: Jerome, Arisona

—

f= &

yie Vel
Operator: B, H. Gemmill, Big Hole Mining 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.



DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Mine United Verde Date March 28, 1957
District Jérome Engineer Mark Gemmill

Subject: Present Status

The mine is owned by Fhelps Dodge Corp. and is being operated by
" Big Hole Mining Co. Lessee, R. H. Germill Supt. Box 125, Jerome.

Phelps Dodge Corp. closed down the mine in 1952, In 195 the presént
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
Works. Regular shipments are being made of ore running about 6%
conver,



Information from MINE INSPECTCR'S CFFICE - fugust 15, 1957

UNITED VERDE MINE - YAVAPAT COUNTY 12-21-56
Jerome, Arizona - COPPER
PHELP: DODGE CORP. - Ouwmer

BIG HOLE MINING CO.- Lessee
Mark Germill, L23 Perry St., Prescott, Ariz. Agent
Dick (R.H.) Gemmill, Box 125, Jerome, Ariz. Supt.

100C tons per mouth. - 8 men

From the desk of

FRANK P. KNIGHT

-
Visited propertv, Mark Gemmill et al are still
prop p

working at moving the large amount of debris

washed into the pit by the cloudburst last August.



UNITED VERDE YAVAPAI COUNTY

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

E G. WILLIAMS Weekly report Nov. 27, 1963.

“United Verde
Production thru 1962 $51L,841,198 - major metal copper - J.W.Still's figures (corr§Sponden
file

United Verde Extension production to 1938-$132,232,815, major metal copper J.W.Still's
figures (correspondence file)

Visited Big Hole mine at Jerome.

EGW - WR - 9-18-6L

Mark 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
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It is reported that the "nited Verde slags
sulpher to te used by the irizona Cemert

N

Learned that part of the "nited Verde Ixtensicn dump is to te leached b7 oa
csroup readed by J. R.”3endon, acdress: Jerome, Arizona

T aATH

A i
eelly Perert - 10-<-39 - Travis F. Tare, Field Zngineer

- ) cam Aman ]~ e~ 3 - ~ £ 3
ere Was tesuorarily suspended tecauss of rain,

v

isited a com ieaching overation on a portion Verce dump.

L geries of 1 narrcW nondas or "wvatsh has been o material

en ton of the dump. Jater is run into the vats, sed in a sumn telow
tae dump as 1t percolates thru the dump, Trom ~urped to a

series of boxes, containire shradded cans, on to The solution
discharre from the n £l
swneration i3 thu
asmarently the
crinciral in the
“a ig the third
‘Eeorge‘Sahdon is i

a similar oteration (f rveovle ) tin

I atterpted to drive in tn the Tazger lline, y in the
dirt road w=as impascable.

y

iz Tole Fips is vghippine T cars per weslk., acout half way up on the

sonth wall of the United Varde pit. Have stocknile of zood lookingz
cralconyrite cre. ) B B
Tranit ¥, ¥nizht - lemo - L=1L-40

This propert; active Feb, 1960, Sept. 1960, Feb, 1961-Qet, 1961, Feb. 1962,0ct.1962

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




DE. ARTMENT OF MINERAL RESOUK_ES

STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mt nited Verde Pit Date  guly 30, 1750

District Engineer

Jerome Traviz P, Lane

Sbiect:  yisdt to mine
Owners Phelps Dodge Corpe.

The leass overation corducted in the Verde FPit by dark Gemmill and
partners was visited on July 8 in the company of Mark uemzrd.ll. The working crew
sonsisted of 6 men. A dozer was working at one end of the pit stripping dlide
waste material fron a bench of zood ore at about the old SOO fte levely and at the
other end of the pit mining was in orogress in a face o copper=-zinc ore with better
than average a:old value,

Shipments are being maintained at a rate of 6 cars weekly with jrace of 5%
eu or betters



DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine  United Verde Dt September 12, 1975

Engineer

District  yerde (Jerome) Ken Phillips
P

Subject: current status

According to information received from Donald Ross, Department of
Revenue, the Bij Hole Mining Company has ceased operatioms at the
United Verde mine due to a termination of the contract with Phelps

Lodge.



b.v.

March 29, 1957

To: Mr. Benton M, Lee,

Phoenix, Arizona, Becchettl Copper Corpe
Mining Properties,

Per your requsst I have made a preliminary
examination of a large group of mining claims near
Jerome owned or controlled by the Bechettl Copper Corp.

P\JI'ESQ.

The purpose of the examination was to determine
whether or not further exploration and development, though
admittedly speculative, is Justified, To this my general
answer iz '"Yes", provided the recommendations for such,
which will be outlined later, are reasonably followeds

Area, Location, and History.

The general area lies from one to four miles south
of Jerome and comprises over 1000 acres. It includes groups
that have been lmown for some years and the Green Monster
and the Verde Combination. These groups were heavlly
"promoted" in 1915 during the boom which followed the
spectacularly rich discovery of the United Verde Extenslon.
Most of the exploration done at that time seems to have
had 1ittle rhyms or reason, and often falled to reach an
apparent  objective. Thers was little or no exploration by
drilling, whereas;, if the same amount of money had been
spent by drilling, ded by geological study, the results
might have been quite different.

Furthermore the expectancy at that time was for
another strike like the U.V.X. and nothing under 5.0%
copper could be considered at all. Today, resonably sized
vodies of less than half that grade would bWe profltable.

Special Situations Justifying Exploration.

There are a good many spots throughout this 1000
acre terrain where copper minerals outecrop, either oxides
or sulphides, and which warrant exploration. However there
are three special situations where the chances seem greatly
in favor of the chance~taker, and the rewards could be high.
They are, to wit, as follows:
Silver Plate Situation: '

ere we nave & very prominent gozzan cropping on &

hillside, The width 1is bhard to determine because of the
detritus overburden, but certainly 1is over 30 ft and
probably not over 100. In length it seems to be cut off
by a minor fault or change in formation at the east end.




Benton M. Lee = Page Ze¢

Toward the weat it dies under detritus bubt appears to be
at least 500 £t longe.

The gozzan 1s a honeycombed silicious complex, with
. both 1imonite and hematite as residuzl minerals, and here
and there some residual copper., Proverbially the yellow
limonite results from the oxidetion ard leaching of
chalcopyrite, vwhereas the brown hematlite results from
atraight iron pyrite. The "vug" holes are volds whieh
originally contailned iron a;\d?or copper sulphldes. The
gozzon cuterop hes plenty of size to indicate an important
ore hody. ,

The followinz points scem certaln:
(1) The gozzan 1s the top axpression of a sulphlds(primary)
ore body containing coppere.
(2) Such a primry deposit came from bhelow.
(2) The mineralization expressed by the gozzan must extend
downward - somewhere~ in some recognizable forme

) In this instance the older explorers had driven a
erosscut tunnel to a point harely underneath the outerop
of the gozzan = and quit, ( See attached sketch). Fothing
resembling the minerallizad zone has been cnt In this tunnel.
Evidence, while somewhba® vague, lndicates-that the
mineralized zone, expressed by the gozzan, dippred to the
northwest, away from the course of the tunnel.

A short distance back of the present face of the
tunnelthere i3 an area some 10 foeet in wldth where copper
sulphates are forming on the tunnal walls, There 1ls a
weakness or water course thers,and this copper 1s coming
from the mineralized zone overhoad.

There 1s further evidence of this northerly dip. About
100 feet inside this tunnel a small veln, callsd the silver
veln, was cut, In the timnel 1%t has a northerly 4ip, although
on the surface shove, where 1t has heen worked, it has a
southerly dipe. :

There 1s rruch evidence, therefore, that the downward -
extension of the mineralized zone, expressed by the gozzan,
lies a s short distance ahead of the present tummel face.

The Cliff Situations

ne C 3 a thumb=like protuberance arizéng from
the top of 2 rather ateep ridgs between two gulches.
Geologically it 1s an admixture of old schists and
porphayryitic intrusiona.

Above a certain horizon the "C1iff® has vroduced &
considerable quantity of commercial ore. Mre Bechettli , in
the last few months has produced 179 tons of ore assaying
4,70% cppperygby extendinz old workings and has recently
discovered new ore missed bv the vrevious miners.



v.v.,

Mr. Benton M, Lee = Page 3.

The mineralized area here is quite large but very
nixede. In places primary sulphides outorop, while &t
some lower horizon there may be patehes of leached gozzan.
The surface conditions would portend important orebodles
somekwhars underneath; but all attempts to find same bave
yielded only nerative results. One long twmel ( Gorge
Tunnel) was run but circumvented the heart of the zone for
soma vnknown resson, Another tunnel ( The Trail Tunnel)
higher up, did penetrate the heart of the zone with nil
results. Mr, Bechhetti put in down=engle dlamong drill) hols
from the surface in the near by gulch, This hole only
encommiered some low grade iren pyrite but may have veen
to fer Lo the sast,

~ The situabion is guite en enigme because thls near
gnrface prirmery ore must havs some downward extenslion =
gsomelthare, There are at least two possible answers: (1)
The entire Cliff was laterally faulted Irom somewhere
else, and if s0, more proberly, from across its attending
gulch, This wouid place it,originally, more in line with
the gozzan trend of the Silver Platee. (2) The ore body
could be mushroom shaped, and both the deeper explorations
counld have missed the stem of the musihroom. The anawez,
however cen be obtained quite simply, and with comparitively
small expense. ( See Resomondationa’ .

Thorium Vein,

Mhe tnird most intriguing situetion is a proved tdnnage
of thorium ore shout 2 miiea north of the Cliff. Here there
13 no need for exploration or development to prove tonnage.
While no definate “onnage c¢an be technically called "proved"
or "ingight" this vein or zone has been cut in four places,
shows & width of about 25 f&, good continulty and persistance,
and good thoriun values wherever cute

In one development examined a crosscut tumnel cut this
thorim vein for 35 £%e The dip was about 42 away from the
portals Purther in a wingze was sunk again outting thro
the vein, The thiskmess of the vein at right angles to its
walls 1s ebout 25 ft.

The A.E.C.cut a large channel sample in 5 £t sections
which averaged «65% thorium.

The problsm here is not one of finding ore - a large
tonnage 1s assured, But a reasonable amount oi' rescarch
work should be done to determine howm this ore might be
concentrated into a marketable product, what the market
value might be, who will buy such concentrates, and in what
volurm, Other rars elements are evident in the ore and could
add appreciably to its valuee
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Recommendations.

As hinted 1n Paragraph 2 above, an exploration program
i3 advised provided 1t 1s set up and carried on in a
conservative manners. Such a program should be in stages.
The Iirst stage iIs fully Justified by rresent conditionse
Zach succeeding stage must be justifled by the results of
tiie praceding stagoe

Tor the firat stagze I would recormend: Diamond drilling
from the face of the pressnt Sllver Plate tumnel in a pyrmide-
shaped pattern, Each hols should be about 200 £t in length,
The Tlrst kole should be horizontal - dead ahead, Then 30
degrees to each slde Lorizontal; and 30 degrees up and down
on a vertical plance. This wounld totel only 1000 feet of
dellling and should not cost over $5000. A8 ore is encountered
in eagh or ary of these holsg you will have factual iaformation
as to treand, widih, and aceurste valuse If no ore is
encountered In the=se holes something hes heprened that I
czrnot visuallze, and you must then comsider that it is a
dud, or at the mosi, deserves further studye with the hope
that someons much smarter may come along.

On the "Cliff" Situatlon I would advise again "Tollowing
the ors" by agaim drilling ahead from wnderzround, You have
commerclal ors in upper levels and stopes, Drill from thése
spots , at several down angleg, wntil you run out of ore,.
Establlish a pattern « a trend. Then when you have proved
enough tonrags below your present level to justify a lower
lovel, run e lower aditTopograrhically that 1tg easye Bub
don't rmw the adlt first, looking blindly for ore. Find
the ore by Jrllling -« then run the adit to facilitate the
nining operatior. A few stages of thus golng downward and
you may well £lind yourselves only & bit cbove @ine of the
0ld adltses Then you can use that = and cepitalize on previous
errorse In generals follow the ore dowmmard with drill
yrobing from some spot vhere you know it Axlsts. And get
*the pattern below youe

On the Thorlim no further expendiiures are advised for
thls first stugage, ior explorations Bub research and market
Investigntion ls advised,

Conclusion,

The above recommendations plus necessary
ovarhead siaould not total over $15,000,
Such an expendlbture is speculative but
seems fully justified provided the
zmartlcipatin: Interest for sush risk money
is roasonable. 'ay I say in closing that
Mr, Bacchettl bhas done & remarketably fine
Job to date, with the comparitively small
axpenditures he has made,
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