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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA

PRIMARY NAME: LONE STAR GROUP

ALTERNATE NAMES:
KENNECOTT SAFFORD
KIRTLAND HILL GROUP
CONSOLIDATED METALS MS 4590
SPALDING
LEAD HILL
ANDERSON CLAIMS
THE COPPER
IRON KING
MARAVILLA COPPER CO.
LINDSEY CLAIMS
BEAR CREEK
LONE WOLF SHAFT

GRAHAM COUNTY MILS NUMBER: 99

LOCATION: TOWNSHIP 6 S RANGE 27 E SECTION 5 QUARTER C
LATITUDE: N 32DEG 55MIN 27SEC LONGITUDE: W 109DEG 37MIN 24SEC
TOPO MAP NAME: SAFFORD - 15 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
COPPER OXIDE
COPPER SULFIDE
LEAD
SILVER
GOLD
MOLYBDENUM

BIBLIOGRAPHY:
ADMMR LONE STAR GROUP FILE
AZBM BULL. 180, MINERAL AND WATER RESOURCES
OF AZ. 1969, P. 122
ADMMR SLOOP PROJECT FILE
ADMMR U FILE
ADMMR LONE STAR GROUP COLVO FILE
USGS CRIB DATA
PAYDIRT DEC. 17, 1965

CONTINUED ON NEXT PAGE



CONTINUATION OF LONE < /AR GROUP

ADMMR LONE STAR-ESPERANZA PROJECT FILE
BLM AMC FILE 1724

TITLEY & HICHS, GEOLOGY FO THE PORPHYRY
COPPER DEPOSITS 1966, P. 251

UNPAT. CLAIMS EXTEND INTO SEC. 13, 18 OF
T5S-R26E
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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA

PRIMARY NAME: LONE STAR GROUP

ALTERNATE NAMES:
KENNECOTT SAFFORD
KIRTLAND HILL GROUP
CONSOLIDATED METALS MS 4590
SPALDING
LEAD HILL
ANDERSON CLAIMS
KNOTHE
ROBERTS GOLD
ROBERTS SILVER
BOULDER PLUG CLAIMS

GRAHAM COUNTY MILS NUMBER: 99

LOCATION: TOWNSHIP 6 S RANGE 27 E  SECTION 5 QUARTER C
LATITUDE: N 32DEG 55MIN 27SEC  LONGITUDE: W 109DEG 37MIN 24SEC
TOPO MAP NAME: SAFFORD - 15 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
COPPER  OXIDE
COPPER  SULFIDE
LEAD
SILVER
GOLD
MOLYBDENUM
SILVER
GOLD

BIBLIOGRAPHY:
ADMMR LONE STAR GROUP FILE
AZBM BULL. 180, MINERAL AND WATER RESOURCES
OF AZ. 1969, P. 122
ADMMR SLOOP PROJECT FILE
ADMMR U FILE
ADMMR LONE STAR GROUP COLVO FILE
USGS CRIB DATA
PAYDIRT DEC. 17, 1965

CONTINUED ON NEXT PAGE



CONTINUATION OF LONG TOM

ADMMR LONG TOM MINE FILE

WILSON, E.D., & OTHERS, AZ. LODE GOLD MINES
AND GOLD MINING, AZBM BULL. 137, 1967, P.194
ADMMR FILE



LONE STAR GROUP

KENNECOTT - SAFFORD PROJECT -- References GRAHAM COUNTY
LONE STAR DIST,
T6S R27E Sec. #=C

SEE: MINING WORLD, May, 1960, p 88 f; G
See: MINING WORLD, August 1961, p 46
" " July, 1962, p 43

1 " Dec. 1962, p 36

ABM Bull. 180, p. 122
Graham County MILS Index #99

AKA: Kirtland Hill GroUp, Consolidated Metals H S 4590, Spalding, Lead Hill,
The copper Iron King, maravilla copper co, lindsey and anderson claims,
bear creek, clara, Tone wolf shaft

See: Map I-1310-B p. 3; Mineral Deposit Map of the Silver City 19 x 20 Quad.
NM & AZ

Safford 15' (included in file)
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ARIZONA DEPARTMENT OF MINERAL RESOURCES
MINERAL BUILDING, FAIRGROUNDS
PHOENIX, ARIZONA

February 26, 1958

To the Owner or Operator of the Arizona Mining Property named below:

v/ KIRTLAND HILL GROUP X « GOLD SILVER COPPER LEAD
(Property) (ore)

We have an old listing of the above property which we would like to have

brought up to date.

Please fill out the enclosed Mine Owner's Report form with as complete detail
as possible and attach copies of reports, maps, assay returns, shipment returns
or other data which you have not sent us before and which might interest a

prospective buyer in looking at the property.

?MP/QM?)LZ‘

FRANK P, KNIGHT,
Director.

nc: Mine Owner's Report
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Wnited States Senate - W@nited States Senate

s

MEMORANDUM : MEMORANDUM (]L
Dece 15

Dec. 26, 1942

Dear Sem . The boys are not too stuck on the
’ Fields application and Merrills is
' weakened by the turndown on the B

This case will be referred to the Field loan which we had to then get reviewed.

i for study on the round. '
engineers for SWUGY & I would hate to file this case omn
top of the Fields case and ruin the
Bill Broadgate deals

Merrill will stand a much better chance if
the Fields application is approved as
: g precedent.
I : ;
RS ef ot

f Bill Broadgate

DEC 30 1942 J

PHOLE LAY
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The following are quotations from a Mine Report by Charles O, Parker, E, M,
under date of Sept. 12, 1941, covering the reconnaissance of the Lone Star Mine of the
Consolidated Metals Group by Mr. Parker,

¥

1t The Cansolidated Metals Group of mining claims embraces, except for some few
open areas, an entire possiblefﬁﬂﬁ{ng district. A system of veins start in the Gila
Mountains and extend roughly perpendicular to the range into the Gila River Valley and
are easily found and traced for considerable distances. Practically all of the veins
examined showed ev§idences of heavy mineralization and intensive oxidation., Copver oxide,
silicate and carbonate were seen in nearly every exposure. Trenches, open pits and shafss
have been dug to tracethe various veins, Several shafts were sunk in an effort to pene=-
trate through the oxidized zone into the sulfide zones. Except in isolated cases, sulfide
ores haw not been reached. Those reached were apparently in protedted portions of the
veins, since oxides were invariably found beneath all such sulfide occurrences., The two
deepest shafts in the district, the Clara, 565 ft. in depth, and the*Lone pStar, L85 ft.
in depth, had not reached their objective of the sulfide zones before cessation of work,

No work of consequence has been undertaken within the past twenty years. The work prior
to that time was principally stock-promotion in nature.

114 is my opinion that the primary mineralization of many of the veins examined
was principally copper-iron sulfides. The intensity of oxidation and extreme depth of
the water table leads one to the conclusion that the bulk of the copper content opiginally
in the veins was leached and migrated downward in the veins to the water level, Undoubt-
edly some gold and silver values will be obtained but these should be of secondary import-
ance to the copper content. Because the vein filling and the oxidation products of the
primary copper minerals are persistent over great distances along many of the veins, a
secondary zone of enrichment as well as the primary sulfide zone should likewise be
persistent.

'! Inasmuch as the secondary enrichment and the primary ore zones have never been
penetrated and in view of the apparent fact that the majority of the veins were originally
high in copper mineral content, I feel thet the expenditure of sufficient monies necessary
to reach the objective of the primary ore zone in several of the more intensely mineralized
veins is justified. There are three points which should be developed to prove the district,
i.e., the Lone Star shaft, the Clara shaft, and the Kirtland shaft. The desirability
of development is in the order named.!'!

Engineering’and: Mining -Jourtial-=Viol.149, No:1
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LONE STAR GROUP

GRAHAM COUNTY

Kenmecott has coﬁpletgd their drilling at their Lone Star Mine (Sloop Project),
and will wait for the government on the next step of the Sloop at atomic blast
project.

GWI Quarterly Report 4/1968

Mine visit. Kennecott Sloop project (3 rigs drilling). (Near 0ld Borton Mine)
GWI WR 10/19/71

Kennecott is active on their Lone Star project. GWI &4 % '72

Mine visit to Kennecott's Safford project. New office & core storage near Safford

Airport. Pete Dunn, resident geologist for Kennecott, is leaving to work for Quin-
tana in Tucson. GWI WR 12/21/72

Mine visit. Kennecott's Safford project office. (Linda Sandonato, Lab. Tech.)
GWI WR 2/20/73

Mr. Sonive at Inspiration's assay office in Safford said Kennecott Copper Company
was working at its Lone Star mine and that guards would admit no one without a
prior appointment. VBD WR 4/22/75

RRB WR 5/20/88: Visited the Lone Star Mine (file) formerly owped by Kennecott,
now by Phelps Dodge. Found locked gate and Phelps Dodge sign in Sec 7, T6S

R27E. See photo in file. DEPoMIY 1S AL SIEP  FhamMm E4 sy APd M 12 Sec S |

J_; Bwm 2Z-9—y¢oc,
| iy
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Summary:

Phelps Dodge Corporation, a mining company, has
submitted a Mining Plan of Operation to BLM which
outlines their intended use of public lands adjacent to
their mining properties near Safford, Arizona. As an
alternative of the Mining Plan of Operation, Phelps
Dodge has proposed a land exchange in which Phelps
Dodge would acquire approximately 15,000 acres of
public lands (selected land) adjacent to their existing
Dos Pobres, San Juan, and Lone Star properties located
near Safford. In exchange, BLM would acquire
approximately 3,000 acres of privately held land
(offered land) occurring in four parcels located in
Graham, Cochise, Santa Cruz and Pima counties.

Background:

Phelps Dodge Mining Company, the mining and metals
division of Phelps Dodge Corporation, is one of the
world's largest producers of copper and continuous-cast
rod. In the United States, Phelps Dodge Mining
Company operates three open-pit copper mines, three
concentrators, three solution extraction/electrowinning
plants and two smelters.

Phelps Dodge is seeking to utilize and consolidate its
land holdings within and adjacent to their existing Dos
Pobres, San Juan and Lone Star properties. Phelps
Dodge intends to use a portion of the selected land to
support and expand mining-related operations, with the
remainder used for site security and environmental
buffers. Through the exchange, BLM has the
opportunity to acquire lands containing important
natural resources and other values which would meet
desired management-objectives.

The proposed exchange is consistent with BLM'’s
Safford District Resource Management Plan (RMP),
which identifies the selected lands for potential
disposal. The offered lands are located within three
Long-Term Management Areas (LTMAs) identified by
the RMP.

August 1996

BLM will prepare an Environmental Impact Statement
(EIS) to analyze the mining plan of operation and the
exchange alternative. Also included in the EIS study,
will be an application under the Clean Water Act for a
Section 404 permit.

Current Siatus:

Three public open house meetings will be held during
September 1996, in Safford, Phoenix, and Tucson to
provide information to the public concerning the
proposed mining plan of operation and exchange. A
Draft Environmental Impact Statement will be
published in April 1997. The Final EIS will be
prepared and distributed to the public in November 1,
1997. A Record of Decision wiil be published in
January 1998.

BILM Position:

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

Contack:

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

Denise Meridith, BLM Arizona State Director
602/650-0500
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DEPARTMENT OF MINvERALV RESOURCES .

STATE OF ARIZONA
FIELD ENGINEERS REPORT

Rilvie Kennecott Safford Project Date Feb. 5, 1963
District Lone Star District, Gfaham Coe Engineer Axel L, Johnson
Subject: Field Engineers Rgport. Information from Annan Cook.

References Report of Dec. 5, 1962 and previous reports.

Present Mining Activity Underground diamond drilling was completed in December.
Diamond dritling from surface was completed in December,
Surveying and mapping has been completed.
\ 6 engineers and geologists, including Annan Cook and Sam
Smith are now writing the 'final reports'. IMr. Cook says he does not know how long
they will be working.

Active Mine List Oct. 1963 - 4 men



.y

DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine Kennecott Safford Project Date Dec. 5, 1962
District Lone Star District, Graham Co. Engineer Axel L. Johnson
Subject: Field Engineers Report. Information from Sam Smith.

References Report of Oct. 3, 1962 and previous reports.

Present Mining Activity

(1) Diamond drillirg underground by Boyles Bros. on contract. 3 drills
were operating until a short time ago. Now, only 1 drill is operating, and they
expect to finish up about next Friday, Dec. 7.

(2) Diamond drilling on surface by Boyles Bros. on contract. 3 drills
were operating until a short time ago. Now, only 1 drill is operating, and they
expect to finish up about Friday, Dec. 1l.

25 men are employed with Kemnecott Copper Corp. at present. lost of these
will be laid off shortly after the drilling program is finished, and some time before
the first of the year. A skeleton crew, consisting of Mr. Cook, Mre. Smith, and a
few engineers and draftsmen will be kept on office worke.

Futube Plans Mr. Smith reports that there are no plans for next years operations.
He intimated that some work will be done to take care of the next years assessment
work (this year's has been done). This will not have to be done before 196l.




Mine

District

Subject:

DEPARTMENT OF MINERAL <ESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

'’ Kennecott Safford Project Date Oct. 3, 1962
Lone Star Distridt, Graham Co. Engineer Axel L. Johnson

Field Engineers Report. Information from Annan’Cook.

References Report of April L, 1962, and previous reports.

Present Mining Activity

(1) Diamond drilling underground by Boyles Bros. on contract, with 3

diamond drills operating.

(2) Diamond drilling on surface by Boyles Bros. on contract, with 3

diamond drills operatinge.

(3) Diamond drilling on surface by Safford Drilling Co. on contract,

with 1 diamond drill operating.

25 men are now employed with the Kennecott Copper €orp, including both

mine and office workers.

¢ Annan Cook, Resident Geologist in charge of operaiions,
» Sam Smith, Mining Engineer
' Morris Carter, Surface and Underground Foreman.
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DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine *Kennecott Safford Project Date April ki, 1962
District Lone Star District, Graham Co. _ Engineer ~ Axel L. Johnson

Subject: Field Engineers Report. Information from Annan Cook.

References: Report of Feb, 7, 1962 and previous.

Present Mining Activity: (1) Diamond drilling underground by Boyles Bros. on contract
with 3 diamond drills operating.

2
(2) Diamond drilling on surface by Boyles Bros. on contract with/ diamond drills oper-
ating °

21 men employed by Kennecott bopper Corp., 13 of these being at the mine and 8 in the
office,

Review of Operations: The underground diamond drilling is done from the drill stations
on the 3900 It, level of the mine, See Feb., 7, 1962 report - Item (3).

The pilot leaching plant was operated for experimental purposes until about one week
ago, when the experimental tests were completed. See Feb. 7, 1962 report - Item (k).

Research work on above leaching tests is now being done at Research Center, Western
Mines Division, Kennecott'Copper Corp., Salt Lake City, Utah. A report on this work
is expected to be submitted in from 6 to 8 weeks.

Proposed Plans: Mr. Cook stated, quoting from Kennecott Corp. amnual report, "there
are no plans to bring Safford into production in the immediate future."




DEPARTMENT OF MINERAL RESCURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine = Kennecott Safford Project Date  Febe 7, 1962
District Lome Star Dastriect, Graham Co. Engineer Axel L. Johnson
Subject: Field Engineers Report. Information from Sam Smith

References Report of Dec. 6, 1962 and previous

Present Mining Activity (1) Diamond drilling underground by Boyles Bros. on contract,

with 2 diamond drills operating.

(2) Pilot leaching plant operated by Kennecott Copper Corp.
16 men employed with Kennecott Corpe.
11 men employed with Boyles Bros,

Review of Recent Operations
“(1) The 2 drifts on the 3900 ft. level (750' to the NE and 750 ' to the SW)
from the 3900! cross cut have now been completed.
(2) 7 érill stations on the side of these drifts have also been completed.
(3) Boyles Bros. are diamond drilling on contract from these drill stations,
with 2 diamond drills operating, All drilling is done from the 3900 f. level.
A minimum of l holes are drilled from each station, with, sometimes, gdditional holes, as
determined by geologic interpretations. The holes are, generally drilled at an angle
of 45 degrees, either up or down. Wire line drilling is being usede The depth of the
holes vary from 400! to 1,000', and, generally, started with NX core, and finished with
BX core, Drilling is expected to continue for the balance of the year.
(4) The pilot leaching plant, constructed last fall, and operated since
the last part of November, is being operated, for experimental purposes. Each day,
. one ton of ore is added to one of the units for leaching. Sulphuric acid is run through
the ore for 7 days,and water is run through for 5 days, 12 days completing the cydle.
Mr. Smith reports that the ore stockpiled in 6 ton piles is now being blended, making
composite samples for test leaching, He expects that their experlments will be finished
in about 2 months, after which the plant w111 be shut down.

Proposed Plans Mr. 8mith stated that they have plans for doing development drilling
from the surface in the near future.




Not for publication R “

Dr~ARTMENT OF MINERAL :SOUR-ES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Kﬁne ! Kennecott Safford Project Date @cte Ly 1961

District Lone Star District, Graham Co. Engineer Axel L. Johnson

Subject: Field Engineers Report. Information from Sam Smith and Whalen Brown.
References Report June 8, 1961

ift
Present Mining Activity (1) Driving zxmg§§zn§x NE & SW on the 3900 ft. level, this
work being done by Boyles Bros. on contract. .

(2) Diamond drilling from the o SEREEEs on the 3900 ft.
level. 2 diamond drill rigs operating.

(3) Construction of a pilot leaching plant, this work being
done by Kennecott, with the assistance of sub-contractors.

15 men working for Kennecott, and 21 men working for Boyles

Brose

Review of Recent Operations (1) The cross cuts on the 3900 ft. level (100 ft. SE and
1500 ft. NW of the shaft)were finished about Sept. 1. Drifting both NE & SW from

the 1500 ft. cross cut was then started. Both these drifts are now in about 350 ft.
each, and these drifts will be driven ahead to a distance of about 750 ft. each.

A Cardner Denver mucking machine is used, which mucks the ore into mine cars, these
cars being trammed to the shaft and dumped into a slusher trench, from which the ore
is slushed into the shaft loading pocket. Both drifts are driven ahead simultaneously.
This work is done on contract to the Boyles Bros. Drilling Co.

(2) The company is now diamond drilling from diamond drill
stations along these drifts. This work was started about one month ago, and 2 dhamond
drill holes have been put down to date. One of these holes was drilled horizontally,
and the other one went down at about an angle of L5 dege The remainder of the holes to
be drilled will be drilled at L5 degree angle, and will be drilled through the ore body
for an estimated distance of 700 ft. on the incline., Two diamond drill rigs are oper-
ating at the present time.

(3) Company is now constructing a pilot leaching plant
at a location about 1/2 mile to the east of the mine shaft. This work is done by
Kennecott personnel, with the assistance of sub-contractors. The work was started on
about Sept. 1, and the plant is expected to be finished about Oct. 15.

Capacity of the plant will be one ton of ore per 2l; hours.

The plant consists principally of the following:

(2) 12 metal columns, each 16" dia. x 16' in height, with insides rubber lined.
These will hold about 1 ton of ore each. The ore will be legched in these columns,
sulphuric acid being run through from the top for 6 days, and water being run through
from the top for another 6 days --- 12 days completing the cycle.

(b) 12 acid storage tanks, mounted above the top of the 12 columns, and supply-
ing and feeding acid for the operation.

(¢) 12 solution tanks, each L ft. in dia. x 30" high, made of concrete and
painted with acid proof compound. The solutions from the 12 columns,in which the ore
is leached, drains into these tanks, one tank being provided fxor each column.

(d) An electrolytic precipitation plant (This had not been installed at time
of engineer's visit). The solutions will be pumped from the 12 solution tanks into
the precipitation plant, and precipitated electrolytically.

Operation will be as follows:

Each day, one ton of ore will be taken from each 6 ton pile of ore now stock-
piled a short distance from the plant, and one of the leaching columns will be filled
with this ore. At the end of 12 days, all of the columns will have been filled.

Qﬂﬁﬁﬂﬁﬁiiigddagﬁ the first column that was filled, will be emptied of the waste material,
d refilled with another ton of ore, repeating the cycle of operations.
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DEPARTMENT OF MINERAL 1.£SOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine ' Kennecott Safford Project Date Dec. 6, 1961

District  Lone Star District, Graham Co. Engineer AXel L. Johnson

Subject: rield Engineers Report. Information from Sam Smith

References: Report of Oct. L, 1961

Present Mining Activity: (1) Drifting NE & SW on the 3900 ft. level and excavating
for drill stations by Boyles Bros. on contract.

(2) Diamond drilling on contract by Boyles Bros. with 2
diamond drills operating.

(3) Pilot leaching plant operated by Kennecott Copper Co.

15 men working for Kennecott Copper Co.

Review of Recent Operations:

(1) The two drifts on the 3900 ft. level are now nearing
completion to a length of 750 ft. NE & SW of the 3900 ft. crosscut.

7 drill stations were excavated on the sides of these
drifts to facilitate diamond drilling operations. Each of these drill stations
are 8' wide and 25 ft. long. They are also nearing completion.

(2) Boyles Bros. are doing diamond drilling on contract
from these drill stations with 2 diamond drills operating. A minimum of L drill holes
are being drilled from each station, with possibly additional holes to be added as
determined by the results obtained,

(3) Construction of the pilot leaching plant was completed
about two weeks ago, and is now operating. Mr. Smith reports a successful operation,
but states that some adjustments may be necessary, and that a longer leaching time
might be required from that originally planned.

Proposed Plans: lr. Smith stated that they have at present no plans for additional
mine development.




Not for publication %

DEPARTMENT OF MINERAL nESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

RECEIVED
JUN 1 61069

ST a—
District e ' B A
istric Lone Star District, Graham Co. Engineer Axel L. JohmnSo e L

N4 {@‘QM\i

Mine ° Kennecott Safford Project Date June 8, 19

Subject: Field Engineers Report. Information from AnnanZCook, Geologist in charge.
References  Reports of Apr. 5, 1961, Feb., 8, 1961, and previous reports.

Location About 15 miles NE of Safford. Starting from Huy. # 70 at 8th Ave. and 5th
§%., Safford, take road north for a distance of 1 1/2 miles. Turn right (east) and drive
; miles on the Air Port road. Turn left at Kemnecott Shaft sign and drive for 9 miles

on unpaved road.

Owners and Operators * Kermecott Copper Corp., Rte. # 1, Box 30, Safford, Ariz.
*Annan Cook, Resident Geologist in charge. Sam Smith, Mining Engr.

Principal Minerals !Copper

Present Mining Activity Driving cross cut into the ore body by Boyles Bros. Drilling Co.
on contract. Drilling for water by Boyles Brose. on contracte Operation of sampling
plant by Kennecott Copper Corp. 19 men working for Boyles Bros, and 12 men working for
Kennecotte.

Geology See report of Octe 6, 1960.

Milling Facilities A sampling plant has been constructed and is now in operation.
K pilot leaching planmt is scheduled for construction soon.

Reviewof Current Operations Boyles Bros. was awarded the contract for the underground
development consisting of drifting and cross cutting on the 3900 ft. level, and this work
was started on April 6. This contract calls for 1600 ft. of cross cutting (100 ft. SE
and 1500 ft. NW of the shaft), and either 1,000 ft. or 2,000 ft. of drifting in the ore
body, starting from the NW end of the cross cut, and extending from 500 ft. to 1,000 ft.
each way. (NE and SW).

The cross cut to the NW of the shaft is now reported to be in about 600 ft.

3 shifts are being worked and the cross cut is being advanced at a rate of about 2l ft. per
dgy. A Gardner Denver mucking machine is used, which mucks the ore and rock into mine
cars, which are then trammed to within 20 ft. of the shaft, and dumped into a slusher
trench, which is adjacent to the shaft. From the slusher trench, the ore and rock is
slushed into the shaft loading pocket, from where it is hoisted by the skipe.

A sampling plant has been constructed near the shaft during the past two months,
and this started operating L days ago. All the ore obtained from the underground devel-
opment is run throughk this sampling plant. The material is first crushed to one inch
by means of a jaw crusher, and then passed through a Primary Sampler. From the Primary
Sampler, 95 % of the material is sent to a 20 ton storage bin, from where it is later
transported by trucks to a leaching pile to be stored for future leaching. The remaining
5 ¢ of the material is passed through rolls, and then run through a Secondary Sarmpler.
From this Secondary Sampler, 80 % of the material is sent to a 20 ton storage bin, where
it will later be transferred to trucks and transported to the pilot leaching plant.

The remaining 20 % is passed through another Secondary Sampler, then ground to - 10 mesh,
and then sent throughz a riffle splitter. The riffle splitter takes out daily 25#
amenability samples, which are sent to the Kennecott Copper Corp.'s Research Center at
Salt Lake City for testing, gnd also takes out samples for assaying. (See Flow Sheet)

Boyles Bros. has also been drilling for water at a location near the Air Port.
2 holes have been drilled to a depth of about 2,000 ft., and a 3rd. one is now being drillec
Water developed to date is reported to be hot and salty, & possibly not suitable for leachir
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Not for publicatif- _

DEPARTMENT OF MINERAL KESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

p

Mine  Kemmecott Safford Project bt e, 5, 1961

District  Lone Star ﬁistridt, Graham Countj Engineer Axel L. Johnson

Subject: Present Status. Informgtion from Armman Cook and personal visit.
References Report of Feb. 8, 1961 and previous reports.

Present Mining Activity Installation of ore skip and shaft dumping arrangement by
Boyles Bros. Drilling Co., who has the contract for the underground development.

The shaft was completed to a depth of 80l ft. on March 29.

Boyles Bros. were given a contract for the underground development consisting
of drifting and cross cutting on the 3900 ft. level, and this work will commence tomorrow,
March 6. PBL i

This contract calls for 1600 ft. of crosscutting (100 ft. SE and 1500 ft. NW of the
shaft),and either 1,000 ft. or 2,000 ft. of drifting in the ore body, starting from the
NW end of the crosscut, and extending 500 or 1,000 ft. to the NE and SW from this point.




DEPARTMENT OF MINERAL _.EZSOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine ' Kennecott Safford Project Date Feb. 8, 1961
Distrit  Lone Star District, Graham County Engineer ~ Axel L. Johnson
)

Subject: Present Status. Information from Annan Cooke.

References Report of Dec. 6, 1960 and previous reports.

Present Mining Activity Shaft sinking on contract to Boyles Bros Drilling Co.
(Bob Williams, Supt.), with operations on a 3 shift basis. 17 men working for
Boyles Bros. 6 men working for Kennecott Copper Co. full time, and, in addition 2
students from Eastern Arizona Junior College working part time.

Mr, Cook reports that the shaft is now down to a depth of
500 ft. (ultimate depth 795 ft.) Progress has been 370 ft. in 2 months.

Mr. Cook also reports that the company has called for separate
bids on the development work, which will be started after the shaft is completed.
Development of the 3900 ft. level (75L ft. below the collar), including drifting, cross
cutting and raising, is first on the development program. '



o

DEPARTMENT OF MINERAL <ESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine * Kennecott Safford Project pate  December 7, 1960
(formerly ‘Lone Star)
Distric Lone Star District, Graham Co. Engineer ~ Axel L. Johnson

Subject: Field Engineers Report. Information from Annan Cook.

References: (1) Report of Oct. 6, 1960.
(2) Report of Lone Star Mine under date of Nov. 5, 1959 and previous
reports of the Lone Star.
(3) Mining World - June 1959 - page 29.

Present Mining Activity: Shaft sinking under contract to Boyles Bros. Drilling Co.

T{Bob Williams,oupt.) Operations now on a 3 shift basis. 17 men working for Boyles Bros.
6 men working for Kemnecott Copper Co., and in addition 2 students from Eastern Arizona
Junior College are doing part time work.

Present Operations: The shaft is now down to a depth of 130 ft. The rate of progress
Is now down to a depth of 130 ft. The rate of progress is now approximately 10 ft. per
day. The drilling is done with 2 Ingersoll Rand jack hammers, the holes being drilled
to a depth of 6 to 7 ft. Only LO minutes are required for drilling a round.

Many different kinds of explosives have been tried out, and some experiments have
been made with ammonium nitrate. Round breaks to a depth of L' to 5', and the mucking
is done with a Cryderman mucking machine,

The shaft is timbered with conventional mine timber and lagging.




'DEPARTMENT OF MINERAL ..ESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine . Kennecott Safford Project (see Lone pate  October 6, 1960
Star Mine for previous reports)
District Lone Star District, Graham Co. Engineer Axel L, Johnson

Subject:  Field Engineers Report. Information from Annan Cook and Sam Smith,
References: (1) Report of Lone Star Mine under date of Nov. 5, 1959 and previous reports
on the Lone Star.
(2) Mining World - June 1959 - page 29.
Location:  About 15 miles NE of Safford.
Ouwners & ° Kennecott Copper Corp., Rte #l, Box 30, Safford, Arizona,
Operators: ' Annan Cook, Resident Geologist (in charge)

« Sam Smith, Mining Engineer

Principal Mjneral: ' Copper

Present Mining Activity: Shaft sinking under contract to Boyles Bros. Drilling Co,
10 men working - 1 shift.

Geology & Mineraligation: Annan Cook stated that about 3/L of the ore is oxidized or
partly oxidized, the oxides being chrysocolla and brochantite. The sulphides are
mostly chalcopyrite, with a small amount of bornite, and chalcocite mixed with oxidized
minerals in the upper ore horizons. The company is considering the installation of a
pilot leaching plant some time next year for the purpose of making leaching tests and
experiments.

The log of the shaft was given by Annan Cook as follows:

0-2L0' - Intermediate volcanics, consisting of andesites and
conglomerates. Not mineralized.

21,0'=795!' - Qlder volcanics, consisting of andesites and latites.
Mineralized in most localities, but have been leached out
at the shaft location,

7951 - Bottom of the shaft, according to present plans.

Ore Values: Said to average less than 1.0% copper by other informants.

Ore in Sight & Probable: Said to be more than 100,000,000 tons by other informants,

Review of Recent Operations: Diamond drilling on contract by Boyles Bros. Drilling Co.
was finished last June.

Road building of access roads to the new shaft location on contract to David
Holladay was finished in September,

A contract was let for the shaft sinking to Boyles Bros. Drilling Co., and the shaft
work was started on Sept. 27. This contract includes the construction of the necessary
buildings and other structures required for the shaft sinking and future development,
This is a development shaft, sunk for the purpose of facilitating additional exploration
and development., : ‘

The shaft is located on the east slope, a short distance east of the summit of the
range of mountains (Gila Mts.) crossing the Kennecott property. The elevation of the
collar of the shaft is L65L ft.

The shaft will be a 2 compartment with inside dimensions of 9'-2" x Sr-6", The
hoisting compartment will be S'-6" x 5'=0" inside measurements and the manway compartment




Kennecott Safford Project (continued)

will be 5'-6" x 3'=6" inside.

The shaft will be 795 ft. deep, with a station cut for one level, the 3900 ft. level,
at a distance of 75L ft. below the collar, This allows for a 41! sump below the 3900 ft.
level. The shaft may eventually be sunk deeper, and additional levels added. Shaft
will be concreted down to solid rock and then timbered, The shaft is now down to a depth
of sbout 20 ft. At present a clam shell bucket is used for mucking, but after the shaft
sets down to a depth of 60 ft., a Cryderman mucking machine will be installed, and oper-
ations will be on a 3 shift basise

Another contract will be let for the development of the 3900 ft. level, which will
include drifting, crosscutting and raising.

Future Plans: DMr. Cook stated that he expects that the property will have to be operated
by underground methods on account of the high stripping ratio., The overburden averages
approximately 600 ft. in depth, varying from about 40O ft. to 800 ft,

As remarked above the company is considering the installation of a pilot leaching
plant some time next year for making leaching experiments.
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DEPARTMENT OF MINERAL . SOURCES

STATE OF ARIZONA
FIELD ENGINEERS REPORT

B4

Mine Lone Star Mine Date November 5, 1959
District Lone Star District, Graham Co. Engineer  Axel L. Johnson

Subject: Field Engineers Report. Information from Sam Smith & Annan Cook.

References: Report of July 2, 1959,
Location: About 10 miles NE of Safford.
Owners: » Kennecott Copper Corp.
i Sam Smith, Mining Engineer, in charge of operations.
¢ Anman Cook, Resident Geologist
The Bear Creek Mining Co., after completing the purchase of the property this
spring, turned it over to the parent company for long range development work, this

transfer being made as of July 1, 1959,

Principal Minerals: Copper

Present Activity: Diamond drilling on contract to Boyles Bros., Drilling Co., who are
Tow drilling with 2 diamond drills and 1 rotary drill, Mr. Smith classifies this as
development drilling, stating that the exploration drilling was completed by Bear
Creek Minin g Co. prior to Jan. 1, 1959.

Geological field work, mapping and estimating is also being done by 5 engineers and
geologists of the Kennecott Copper Corp. Offices of the company are located in the old
dairy building at the road ¥, about 1,7 miles W of Safford.

Proposed Plans: According to Mr, Smith and Mr., Cook, no definite plans for shaft
sinking or the driving of adits have been made as yet.




DEPARTMENT OF MINERAL . .SOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine ' Lone Star Mine Date July 2, 1959
District  Lone Star District, Graham Co. Engineer Axel L. Johnson
Subject: Field Engineer's Report. Information from Sam Smith.
References: Report of Jane 8, 1959 and several previous reports.
Location: About 10 miles NE of Safford.
Owners:  Kennecott Copper Corpe
. Sam Smith, Mining Engineer in charge of operations.
( Annan Cook, Resident Geologist
The Bear Creek Mining Co., after completing the purchase of the property this spring,
turned it over to the parent company for long range development work, this transfer

being made as of July 1, 1959,

Principel Minerals: Copper

{

" present Activity: Diamond drilling on contract to Boyles Bros. Drilling Coe 2 diamond
drill rigs are working 2 shifts, 6 days per week. According to Mr. Smith, this drilling
is done for a dual purpose of assessment work and additional exploration work. Ad-
ditional geological field work and mapping will also be done. Mr. Smith states that the
company has acquired the old dairy building north of Safford, which will be used for an
office.




DEPARTMENT OF MINERAL .ESOURCES

STATE OF ARIZONA
FIELD ENGINEERS REPORT

v
Mine Lone Star Mine Date Jan, 8, 1959
District Lone Star District, Graham Co, Engineer Axel L, Johnson

-
subject: Field Engineer's Report, Information from Albert Spalding, No visit,
References: Report of April 3, 1957 et al,
Location: About 10 miles NE of Safford,

g
Owners: Lome Star Consolidated Copper Co, and several other owners,

Status: Albert Spalding states that the Bear Creek Mining Co, has finished their diamond

drilling and exploration work on this property, have moved out of their Safford offices,
and are moving all their equipment to Tucson,

Mr. Spalding states that the Bear Creek Mining Co, is still making monthly pay-
ments on their option to purchase,
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DEPARTMENT OF MINERAL | .SOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT
Mine Lone Star Mine 4 Date November 6, 1958
Distrit  Lone Star, Graham County Engineer  Axel L. Johnson

v
suject: Present status. Information from Albert = Spalding, Safford, Arizona.
Tocation: About 10 miles NE of Safford.

Owner: Lone Star Consolidated Copper Company and several other owners.

P4

Option to Purchase: DBear Crgek Mining Company, 516 3rd Ave., Safford, Arizona.

Principal Mineral: Copper ore.

Present Mining Activity: Mr. ,Syalﬂing reports that no exploration work is being conducted

on the property at the present time. Presumably all the drilling exploration has now
been completed.




DEPARTMENT OF MINERAL R OURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

/

Mine Lone Star Mine Date  ppr. 3, 1957 and previous.
District Lore Star Mining Dist., Graham Co. Engineer pxel L, Johnson
- _

Subject: Field Engineers Report. Information from Albert Spalding, et al., and personal
visits to the property on April 5, Sept. 13, and Oct. L, 1956, and on April 3, 1957.

Location: About 10 miles NE of Safford. On the south end of the Bila Mt. range.

Number of Claims: An estimated 250 claims reported to be under option to or located
by Bear Creek Mining Co. 30 claims in the Lone Star Consolidated Copper Co. Group.
88 claims in another group (as reported,but not éonfirmed).
66 claims in a third group (as reported, but.not confirmed).
A large number of claims staked out by Bear Creek Mining Co., some
of which are on State land. (7 claims patented. (possibly a few more)
Owners: (1) Lone Star Consolidated'Copper Co., owned by Albert Spaulding, 'Paul
Merrill, et al. v
(2) Relocation of o0ld mining claims by Leslie West, et al.
(3) Several other owners.
Option to Purchase: Option to purchase was reported as having been acquired by the
Bear Creek Mining Co., a subsidiary of Kennecott Copper Corp. on March 3, 1956.
Bear Creek Mining Co. has a main office at 719 E. Cagper, Tucson, Ariz. '
They also have an offijg in Safford, Ariz. RaymondRobinson is the Manager.

Principal Minerals: Copper ores. Some lead and silver also reported.

Present Mining Activity: Exploration work by the Bear Creek Mining Co.
The following work has been done to date:
(1) Bear Creek Mining Co. have done geological reconnaissance and have
located additional claims.
(2) Robert Lenon, Patagonia has been surveying and mapping the property.
(3) Tate Mining and Contracting Co., Tucson, location work and building

roads.,

(h) » " " " " ", shaft rehabilitation work.

(5) Alfred Claridge, Safford, Ariz., building access roads.

(6) MecClintock Drilling Co. has been diamond drilling the property, using
NX (2 1/2 inch core). Drilling was started in July, 1956 on the claims under option
from the Lone Star Mining Co. and others. This diamond drilling is still continuing,
according to last reports.

(7) White Mountain Drilling Co. did considerable drilling, using two rotary
drills and making 5 1/l inch diameter drill holes. The rotary drills were used for
drilling from the surface down to a point where it was required to take samples.
From that point on, the remainder of the hole was drilléd with a diamond drill.

Geology and Mineralization: See reports on Lone Star Mine for Jan. 7 & March 6, 1953.
Pa stTistory and Production: " n n n n n ] 1n n ] " (]
01d Mine Workings & Condition:" “ LI 4 nownoon " " " "




'DEPARTMENT OF MINERAL R OURCKS
STATE OF ARIZONA

Not for publication FIELD ENGINEERS REPORT

Mine ILone Star Mine v’ Date June 6, 1957

District Lone Star Mining District, Graham Co. Engineer Axel L. Johnson

Subject: Additional Information. Information from F. E. Sainsbury, Supte. Boyle Bros. Drilling
: Tel. Phoenix Crestwood T=3273 Coe.

References Report of April 3, 1957.

Chamges and Additions from report of April 3, 1957

Present Mining Rctivity

(1) to (5) inclusive -=====- same.

(6) McClintock Drilling Coe now diamond drilling using lj diamond drillse One more
drill rig may be addede Deepest hole now reported as being 2360 ft. deep, and still
going downe (One drill rig on the west side and 3 on the east side of the projects)

(7) White Mountain Drilling Co. pulled out some time agoe Regson given was that they
could not make any money on the contract which they had with Bear Creek Mining Coe

(8) Boyles Brose Drilling Co., 1321 Soe Main St., Salt Lake City, Utah, now drilling

at the property, using 1 rotary drill end 2 diamond drills. The rotary drill is used
for drilling from the surface down to a point where it is required to get cores and

take samples. Generally, the rotary drill is used for going through the 200 ft. to

800 ft. (avers LOO ft.) of basalt capping covering the east part of the Bear Creek holdings.
The diamond drills are used to. finish the hole from the point where drill cores and
s,mples. are required to the bottom of the hole. The deepest hole drilled by Boyles Bros.
is now down to a depth of 1800 ft. .

(9) A helicopter is now being used for the transportation of Bear Creek Mining Coe
engineers and geologistse -

(10) No results of the exploration are available. It has been reported, however, that
the Cold content found is far above expectationse

(11) Bear Creek Mining,[Coe is reported to have made an option to purchase several mining
claims owned by Harold r, and reported to be located near the Safford Air Port.

Mr. Elmer has, as yet, not been interviewed for a verification of the report. His
address is Box 836, Clifton, Arize




DEPARTMENT OF MINERAL RESOURCES
‘ - State of Arizona
MINE OWNER'S REPORT

y Date....Mareh 6, 1953
\// v,

1. Mine...Lone..Star. Mine. ==r.Consolidated Metals.  GLOUD T s

2. Location: Sec..7,8,160,.17...Twp.... 0 S Range..... 27 E........ Nearest Town..Safford ...

Distance.... 10.miles..... Direction. .. B Road Condition..... 7.miles. good,.3.miles fair..

3. Mining District' & County:..... Ione.Star Mining.District.===== Graham County. .. ...

4. Former Name of Mine: ...... Lone..S.ta.z!?./Consolida.ted..Goppex..co,,; ..............................................................

5 Ownes. Albert. Spaulding, Panl Mefrill, Mrs. Margaref MCALLLSTeT. ... . .o

P 1T T T U T ——

6. Operator:........... B B T -

BAGREEEE i S S — T —

7. Principal+ Minerals:....... Coppei{././vd.thua..ﬁttle..silver..and..gcld. .............................................................

8 Number of Claims:..30..(25. copper=5.1ead)..Lode. .. FS. s )1 1oL SR
(This report covers the 25 copper claims. The 5 lead claims reported 1/7/53)

. Y e . IRCUTNE VOO URPRIPR ¥ | o o | - 11 S @ rrieerre e

9. - Type of Surrounding Terrain:..The ‘mine..is.located.at.the south.end. of the Gila ...
.......... Mouni’.ain..Bange,........The:ne..is...a..general..s.lope--.from..the..Gila,..River..at..an..elevation..of

.......... 320.0..ﬁ:b....Lo..tba..mine..locat.e.d...ah..an..,elevation..of...abou.t..thO.._f.t..._........................................

- 10. Geology & Mineralization:...The..ndmtry...rocks..Ain..this..ax.-ea...of..vdlcanic...origin,...and..include A
quartz porphyry, andesite porphyry, diabase, basalt and rhyolite. There are 5 principal
-ore--vei-ns---found--on---the-'property-,----and---a"number---of--~sma1-ler--veins-'-(-See---accompany‘ing--map) .

witha very.small. amount.of.pyrite,.chalcopyrite, and.chalcocite....... All. the workings, so

far, have been in the oxidized zone--- deepest workings not reaching the sulfide zone,
11, ‘Dimension & Value of OT€ BoQY:. ettt s st sns s s st s

............................................ The 5. principal. veins. are. as. £OLLOWS $. s
(1) Lone Star vein ----- 6000 ft. long

------------------ (2)--Bullonmeire-vein - wwuw- k8O0 Fhy-Fongy
(3) Anderson vein = -===- 2000 ft. long.
(h)lvein"'—_.._.. """" 3600'f‘b.1°n‘g. """""""""""""""""""""""""""""""""""""""""""
(5) Lvein = ==m--- 1500 fte LONGe e

D Besides there are a mumber of smaller veins and numerous dykes (See Vap)
.'_I'.h.e.,..aY@.I?agQ..,Qf....a...nmub.e.r...of..._o.l.d..s.at@les....(.no.t-..including..shipment:S,.,.Sfb.Qcktpiles,

or hand sorted ore) are as follows: Copper--- 342l %; Gold 0,13 oz.; Silver 1.LO0 oz,
17 samples, which I thought would be repréesentative, was used “to obtain this average.



2 predominant country rocl 1 3 area is a rhyolitic porphyry
_ . v vement and pressure have result. . in frecturing and schistosity
Geology & Mineralization " ¥0 a considerable degree, The veins on the property have been
formed by mineralization along the fracture- zones. These have a general NE~SW trend, and the
main vein has a variable but rather steep dip to the M. This vein varies from 2 to 6 feet
in width. Ore minerals are melaconite, cnrysocolla and some chalcoolte, carried in a gangue
of limonite, hematite, quartz and mangenese, The gold and silver values are associated with

the copner minerals, although there is some free gold also,
Ore: Positive & Probabl’e, ‘Ore Dumps, Tailings

The inaccessibility of the doener Wor 1ngs makes i
to estimate any definite tonnage of ore, although there is some ore exposed 1n D
the surface outecrop of the vein.

+t impossible
laces along

Mine, Mill Equipment & Flow Sheet

There ig no surface equipment of any king on the Dropertye.

Road Conditions, Route

_ The road from Safford to the property is fair for the first
six miles, then rather rough but perfectly DassabTG for the balance of* the distance, TFor
directions, consult owners.

Water Supply

Mo water has been developed on the DIoperts although the
DIoT A

owmers sbate that the bottom of the deeper shaft was just getting into wmter when work was
susnended,

a

Brief Histor
4 This nLonertj was worked and shivments of ore made a good many

years ago, and the owners are making an effort to secure the smelter gsettlement records. It
is known however thet the ore which was extracted was never less than 320 per ton in value,
Since the initial shut-dovm, there has never been any work of importance done in the main
workings, although leasers have taken out some ore from surf ace ooen-cutso

2

Special Problems, Reports Filed

Financial assistance to re-open and continue development of
the property is the chiel problem of the present ownerse.

Remarks . . Lo oL
Mr., Spalding stated that of the meny samples he has taken
alonz the main vein on this property, none has ever assayed less than 0,14 ozs, in gold.

If property. for sale: Price; terms and address to negotiate.

»

e The property is for sdle or lease. Consult owmers for price
and LelmsSe ; 5 ,

ey

Use additional shects if necessary. Separate sheets on each problem.



DEPARTMENT OF MINERAL RESOURCES
' State of Arizona
MINE OWNER'S REPORT

5 T 10 T PO ... AT

4. Former Name of Mine:........... always..Lone..Star.. ... e Y s e e s RS

o
5. Owner......... IpneJStaﬁ{&ines," c.mzzesgizf(1)Av_E.MSpalding,mZQ2=:ulﬂthuAye.,"Safford,
ATig,===m=- (2) ¢. A., Spaldin Rte. #1-Box 102, Safford, Ariz.------ (3)"Paul Merrill,
Safﬂ@ﬁd‘;ssuiz'.-,—--—v(-(-lt)--J-aek---FleS, /802.-Mt--View Ave, -San-Bernandinoy Salif.--=--=(5)
r Egsg Margaret McAllister, Lady Lake, & Florida, ------- (6) Daunt Mef¥rill estate,

esaed P hoelﬁ.x,mz. ........................................................................... ‘ .....

. 10. Geology & Mineralization:......... Contact enrichment from a.monzonite. porphyry. intrusion..
in granite. The ore is formed at and near the contact between the monzénite porphyry
-and- the-graniteqe— There-are-several veins-in-this-West-End-area comprising 5-claims.,
These Veins all run east and west, are almost vertical, and are from 3 to L ft. wide.
“Four distinet veins have ‘beeri” operied up, but there may beé more “that would be worth
. explorirng. Minerals are cer#ssite principally,  This runs from 8 to 10 % lead,

and from 10 toil ounces of Silver according to MrY A. F. Spalding.

11. Dimension & Value of Ore Body:...... As. far. as.can be. détermined by.a.cursory. examination
in the field, three of these veins are about 2L00 ft. long, and the fourth is about
~1200-fHe-Longe - Eaethein"is"fromfﬁ"to~h~ftuwwide;"and~of~a~depth"still~unkn0wn:“
Lead runs from 8 to 10 %, and Silver runs from 10 to 1l ounces.



Geology & Mineralization Property shows a series of strong veins trending NE-SW through
dioritic porphyry. Veins are found on both sides of a very prominent outerop of
white and almost barren quartz which forms the top of a smell hill, Veins vary in
width from 3 to 5 feet, are strongly silicious with considerable hematite and
copper staining, :Lead occurs as cerrusite and some galens in porous gilica, the

copper as chrysocolla, azurite and malachite, Silver probably occurs as cerargyrite,
Ore: Positive & Probable; Ore Dumps, Tailings R ' : |

" No developed tomnage of ore, although it is exposed in several places
in various veins.

Mine, Mill Equigment & Flow Sheet . IR

None

Road Conditions, Route The road to the property is fair for about four miles from Safford,
then slow and rough for the balance of the distance, It is however, perfectly
passable, Best to inquirse locally for route, * <~ ~° ° ’

Water Supply
None developed.

Brief History This property was located a good many years ago by a Mr, Kirtland,
after whom the quartz-capped hill was named, Present owners have not had the
necessary capital to carry development to depth, and shallow work is all that
has been done, N

-

Special Problems, Reports Filed

Owners now negotiating for prospecting one or two of the strongest
veins by diamond drilling to a depth of four or five hundred Teete

Remarks

If property for sale: Pricé, terms’and aad):e'ss to negotiate. '

Ovners willing to makKe any reasonable'agreéméhtjwhich‘wi11 eﬁéb1e‘them to do
more development works

B <0 O O S T LT CL TR PR PP L P

Use additional sheets if necessary. Separate sheets on eaén\f%roblem.

kY



: / S DEPARTMENT OF MINERAL RESOURCES
\/ B : E ' : STATE OF ARIZONA- ;

« -~ . . FIELD ENGINEERS REPORT
Datc December -9, 1959 e
< z - : _“ B :
Mine Lone Star Group v Engineer Wewton Wolcott

District Lone Star Mining District .. . Location 9 IMiles ortheast of Safford

Fo;‘rher name p
(Albert Snalding /

OwnerS (Paul Merrill ¥ Address Safford, Arizona.
(Tack Folks
Operator- - : : % o Address
President ) Gen. Magr.
s ' '
Mine Supt. / Mill Supt.
Principal Metals Copper, gold. and a little silver.  Men Employed
Production Rate Mill: Type & Cap. ' ‘

Power: Amt. & Type
Operations: Present

Proverty not active at pnresent.

" 4 G s - 5 ) "

. Oéérétioné Plémiéd

AdAitionsl development work when possible. :

Number Claims, Title, ete.

~ipteen unpatented claims.

* < “

Description: Topog. & Geog.

Low, Tolling hills at the Toot of the Cila Mountains. Ilevation anproximately
%000 fect above sea level. Very sparse vegetation. Property lies north of
ané epproximately 1000 feet higher than the Gila River vwhich is eight miles |
distant. i

Mine Workings: Amt. & Condition (0 j1015ned shaft approximately 485 feet in depth with 350
feet of drifting on the 100 foot level., Very little lateral work below thate
Algo one 40 foot shaft and various shallow open cuts and pits.
Collar of deep shaft blocked by material placed there by vandals,
but could be easily reopened. Other workings are accessible, "

(over)



12. Ore "Blocked Out"” or "'In Sigh't":.......None..........A.l.]_....av.a.i.la.ble..:t.onnage.lof...o.pe..in---Sighﬁ..haS., .....

apparently, been mined out and shipped.

Some ore, could, no doubt, be developed

'gﬁd"blaékéa"vﬁt“by"dding”some”mnre"exploration"wcrk; """""""""""""""""""""""""""""""""""""""""
Ore Probable:.....There.is.a.great. amount. of .milling.ore,.but. the amount. of direct. ..

shipping ore is small and limited.

The amount of direct shipping ore would depend

-0n~what~grade~ef~ore~can~bemmarketed;~and~%e"wha$~degree~ofsuceassnhandmsortinguean
The property needs a mill or leaching plant for treating this large

[ SRR BT e e bttt b e

be carried out,

No. Feet . Condition
BN el B omecssssmssvansin | ssssmsssadiomnssncmsmsssensesssensanns ..Inaccessible.. for.lack.of.-ladders......See..Map..for.
locgtion and depths '
RaAiseS...oo B e | e — e . DY —
Tunnels.... 6o | oot ..See.map..for.location..and.lengthS.. .eeunns.
Qs 3 | 350 . From the 'Léne Star shaft on the 150 ft.and 50.ft. lev.
Stopes.......... 2 oo ) wingn o ... From..Lone.Star..shaft.above..the.100.. ft.. . level,.....
14. Water Supply:.......C an..obtain..small..amount...of...wa.ter...a_t..a..w:i.ndmiil;l..l/z__miles.._auay.....

Water.for.milling.purposes..can.be..obtained.at.the Gila River.abeut.. 8 miles.south. of

LT oD o) o O SOOI OO—— SRNE—— P S

15. Brief History:..(1).Discovered..and.locate uby"Jamesuliggsay"in"1818,mwhomoperated"lonyrs.

(2) Operated by Lindsay and An

rson from 1888 to 1899, who worked the Lone Star

Vein,-and-shipped-some-oreintermittentliy, No-records-of -amount-shippedy--eeee:

(3) Bought by I. L,YQualey in 1899 for $10,000.

Qualey was a stock promoter,

“whooperated the g or 9 months, "and is reported to have minedand-shipped-3;000 tons.

(L) sam Camp¥ell, one of the stockholders, got controldof the company in 1900,

3 emesrespeescasescessesseses e

and reorganized same under the name of Mora

11a Copper Co, =~ New compariy spredd their

‘work out on all the veins, and is reported to have spent $100,000 in development,

(5)_Present owners

ocated the claims in 1930, and formed the present company.

................... (6)“Consolidated.'Coppent Co...had.one. year.option. for.exploring in 19L9,.and. also

an option on part of the propety (10 claims) in 1951.

Lececcccsanccsnmenensnncmannane

Option not exercised,

16. Signature.............




DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

.

Mine Kirtland Hill Group Date July 8, 1939
District Name not known Engineer Newton Wolcott
Subject:

Location: 9 miles northeast of Safford.
I -
Owners: “"A. ¥, Spalding and Paul Merrill

Address: Safford, Arizona.

. {
Principal Metals: Gold, silver, copper, lead.

Operations: Present Occasional development work.
Operations Planned Have deal pending to prospect by diamond drilling.
Number Claims, Title, etc.: 8 unpatented claims.

Description: Topog. & Geog.: Rolling foothill country at south base of Gila Mts. at an
elevation approximately 1000 feet above the Gila River,

Mine Workings: Amt. % Condition: One shaft 90 feet in depth
Three " 60 * " n
One 1" AO " | 1
Approximately 130 feet of tunnel, and various open cuts.
All workings open, but timber gone in shaftse.

Geology & Mineralization: Property shows a series of strong veins trending NE-SW through
dioritic porphyry. Veins are found on both sides of a very prominent outcrop of white
and almost barren quartz which forms the top of a small hill., Veins vary in width from

3 to 5 feet, are strongly silicious with considerable hematite and copper staining.

Lead occurs as cerrusite and some galena in porous silica, the copper as chrysocolla,
azurite and malachite., Silver probably occurs as cerargyrite.

Ore: Positive & Probable, Ore Dumps, Tailings: No developed tonnage of ore, although it
is exposed in several places in various veins.

Mine, Mill Equipment & Flow Sheet® None.

Road Conditions, Route: The road to the proverty is fair for about four miles from Safford,
then slow and rough for the balance of the distance. It is however, perfectly passable.
Best to inquire locally for route.

Water Supply: None developed.
Brief History: This property was located a good many years ago by a Mr. Xirtland, after
whom the guartz-capped hill was named. Present owners have not had the necessary capital

to carry development to depth, and shallow work is all that has been done.

Special Problems, Reports Filed: Owners now negotiating for prospecting one or two of
the strongest veins by diamond drilling to a depth of four or five hundred feet.



If property for sale: Price, terms and address to negotiate: Owners willing to make any
reasonable agreement which will enable them to do more development work.

(Signed) WOLCOTT



S =

: DEPARTM_ENT oF MINERAL RESOURCES
S STATE OF ARIZONA 7
M !\ _%»- '. ~ FIELD ENGINEERS REPORT ;
RS TR . .. Date. July 8, 1939,
Na '- - f—‘(— A . e as ) ) .. : Rt -’7 . i Ten : = oy . -
Mine Kirtland Hill G-I'OU.‘_D Engineer Newton li olcot’c
District

Neme not. kmowm. . .- - - Location 9-Miles. Northeast of Safford

Former name

Y

Owners * A F.Spalding and Paul Merrill Address Safford, Arizonae.
Operator Address

President Gen. Mar.

Mine Supt. . - st S Mill Supt.

Principa.l Metélé V-Gl')ldv,.‘ s'ilvér; ':coﬁpéu:c, léad. . Men Employed )
Production Rate Mill: Type & Cap.

Power: Amt. & Type

Operations: Present

Operations Planned : -

Occasional development work.

K

Have deal pending to prospect by diamond drillinge.

-

Number Claims, Title, etc.

8 Unpatented Claims.

Description: Topog. & Geog.

Rolling foothill country at south base of Gila Mtse. at an
elevation approximately 1000 feet above the Gila River. -

Mine Workings: Amt. & Condition

6ne shaft 90 feet in depth

Ilfhree " 60 1 1 \1

One 7" 40 n 1" 2 .

Approximately 130 feet of tunnel, and vamous open cuts,
A11 workings open, but timber gone in shafts.

(over)



most of the work done on the property, doing this in 1907.

Ore Probable........ Yel'yf..hard..ho..de.temine.,...aS..SO---IT!U.Gh-.of...:t,he...gre..appeaps...to.be..mrg.inal.
13. Mine Workings—Amount and Condition:.......orrceinennnns RESE— SRR TR S ema R R SRR
No. Feet Condition
ST T— 280.. £k, tobal. | e 7Y B S —
Rglég_s,‘. ........................................................................................................................................................................................
 Tunnels...... Do | oeeeee Yo M o JA W =T, T DU LS SRS, SR DR ———
o0 T N, NSO S —
Stépes ........................................................................................................................................................................................
14. Water Supply:....--... No.water..supply--on.-or-in-the-vieinity-of -the-propertye
- . gl
15. Brief History:....Property.-first-located by-Bill-Kirtland-arcund-1905« - Kirtland-did-

Kirtland_held the property

until--aboub-1915;~andthen-abandorned sane,  Property 1scated vy A JUF.Spalding, et al.
in 1930, and was held as a partnership basis until 19,2, when the“Lone Star Mines, Inc.

........................................................................................................................................................................................................

] PI.‘_Qp.ésed..Elans..........TIe...conpany--infoands-A-t.o~-br3'-_ﬂg--up:-a---mmpressér.,....and...t.,o..s.t,art.;dcing....

more exploration work on the property.

They intend to work week ends at.first, and,

afterwards--to-work-2-men-steady; covicentrating on the four veins already partidlly

explored.

TS Te o Vo 15 o=

17. 1 Property for Sale, List Approximate Price and Terms:.....Will.lea.s.e.jii.th...Qp.tion...m..bﬂ...ﬁh.e. .....

5 lead-silver claims in the West End of the Lone Star Mines, Inc. properties separately
for.$25,000-purchase-price-and-10-% royalty<czzos 6f will ledse entire holdings of

30 claims at a price and terms to be determined.
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STATE OF ARIZONA

- DEPARTMENT OF MINERAL RESOURCES
2 - /"’ :
’) ( ]( ‘ L OWNERS MINE REPORT

Date July 7, 1939
v
Mine Kirtland Hill Group

District Lone Star Mining District Location® Gila Mt. range 10 miles
N.E. of Safford

Former name

I v

Owner,/A. F:d | Spalding -- Paul Merrill Address Safford, Ariz.
Operator s " Address o u
President None Gen. Mgr. None

Mine Supt. i\Tone ‘ Mill Supt. None

Principal Metals Lead,Silver,Copper, Gold Men Employed None
Produétioﬁ Rate No production at present : Mili: Type & Cap. None

Power: Amt. & Type None

Operations: Present  Assessment .work and prospecting

Operations Planned Have secured compressor and jackhammer and
contemplate sinking on ore shoot.

Dealing at present with concern to do some
diamond drilling on property.

Number Claims, Title, etc. Eight full sized claims, held by right of location

Description: Topog. & Geog. Claims are located in foothills of the Gila Mountains.
Country rock diorite and andesite with numerous
intrusions, and with a system of generally parallel

' veins x:ur}ning _from southwest to northeast.

Mine Workings: Amt. & Condition One 90 foot shaft-three 60 foot shafts-
one forty foot shaft. One hundred fifty foot tunnel.
Numerous shallow pits and open cuts. All the shafts
and the tunnel are prior old workings and are not

in immediate usable condition.’

(over)



Geology & Mineralization Heavily mineralized area containing a stock work of
) veins large and small. Many of these veins produced ,a high

grade shipping ore in the early development of thne property.

Sulphide minerals are Pyrite, Chalcopyrite and Chalcocite. '

Ore: Positive & Probable, Ore Dumps, Tailings 4 considerable tonnage of a shipping
grade ore can be mined above the 100 foot level in the Lone
Star shaft with the lower grade bodies to be almost assursd
with a very short distance of sinking in the shaft. GCther rich
ore can be obtained with some development to be done on the
Mineral Hill No. 1 claim.

Mine, Mill Equipment & Flow Sheet No statement

Road Conditions, Route The road condition is very good

Water Supply At present water is hauled from Safford

Brief History Early working of thés property dates back to the '80s Iany
carloads of ore having been shipped running very high in
copper values with some silver and gold . 54

Special Problems, Reports Filed Iiy broblems are about in line with everyone elses
I presume. Looking for some one with financial aid that will bel-

‘ieve my story and have faith enough to go along with me on any
sort of a proposition. v

Remarks :
To get a much clearer picture of this property, I am sending
along with this gquestionnaire, a CcOpy of Mr. A.E. Alminds re-
gort and a letter descriptive of the Lone Star workings as
written up by my father, the late C. B. Spalding.

If property for sale: Price, terms and address to negotiate. I will negotiate with any one

for any sort of a deal they wish to make so long as it is
an honest deal within reason. The price is © 50,000 Fix it wup
any way they like and push operations legitimately.

Address -— A.F. Spalding
Box 563, safford, Ariz.

Use additional sheets if necessary.




o

DePARTMENT OF MINERAL RESOURCES

STATE OF ARIZONA
OWNERS MINE REPORT

v Dats - “July 7th. 1239
Mine Kirtland Hill Group
District Lone Star Mining District Location 314 .3t. range 10
Miles N.E. of Eafford
Former name y
Ovner & / e P Add
L 4.F.Spalding -- raul lerrill sa gafford,. Ariz.
Operator " " Address " "
President Mone Gen. Mgr. ™“@ne
Mine Supt. Mone / Mill Supt. NMone
Principal Metals Lead, Silver, Copper, Gold Men Employed 1 one.
Production Rate No Production..at present Mill: Type & Cap. Tone
Power: Amt. & Type lione
Operations: Present  Assessment work and prospecting .
Operations Planned Have secured compressor and jackhammer and
contemplate sinking on ore shoot. '
DCealing at present with concern to do some
diamond drilling on property.
Number Claims, Title, etc. =~ Tight full sized claims, held by right of
location.
Description: Topog. & Geog.  (Claims are located in foothills of the & la
Vountains. Countyy rockilicrite and andesite

with numerous intrlcions,'dnd with a system
of generally parallel veins running from
Southwest to Northeast.

Mine Workings: Amt. & Condition Fin

A1l the shafts and the tuny

Cne 20 foot shaft-three 60 foot shafts-

one forty foot shaft. One hundred fifty fod
tunnel. Numerous shallow pits ani open cuts.
el-are prior old WOTKlugS and are

not in immediate usable conaltlon.,

(over)



Geology & Mineralization

Ore: Positive & Probable, Ore Dumps,

Mine, Mill Equipment & Flo

Road Conditions, Route

Water Supply At present

: : Early working of this pro
Brief History havihg been shipped runni

Special Problems, Reports File

Heavily mineralized area coniaining a stock work of veins large and
small. Many of these veins produced a high grade shippihg ore in the
early development of the property.

Sulphide minerals are pyrite,
chalcopyrite and Chalcocite.

Tailings A considerable tonnage of a shipping grade ore can be
mined above tiie 100 feet level in the Lone Star shaft with the lower

grade bodies to be almost assured with a very short distance of
sinking in thé shaft.

Other rich ore can be obtained with some
development to be done on the Mineral Hill No. 1 claim.

w Sheet No statement.

The road condition is very good.

water is hauled from Safford.

perty dates back to the '80s, Mapmy“carloads of ore
ng very high in copper values with some silver and gold.

d My problems are about in line with everyone elses, I presume.

Looking for some one with financial aid that will believe my
story and have .faith to go along with me on any sort of a
proposition. ,

Remarks To get a much clearer picture of this property, I am sending along with this
questionnaire, a copy of Mr. A. E. Alminds report and a.letter descriptive of the
Lone Star workings as written up by my father, the late Ce.

If property for sale: Price, terms

B. Spalding.

and address to negotiafe. I will negoti'ate with any one for any sort of

a deal they wish to meke so long as it is an honest deal within reason. The price is
$50,000. Fix it up anyway they like and:push operations legitimately.

Address:

ATTACHED:

A, F. Spalding, '
Box 563, Safford, Arizona.

_Report on the LONE STAR MINES,INC, :
“woperties at Safford,Graham County, Arizona,

. ALMIND,M.E.5-20-1930.

e H
\Q=1/4-19° Signed...
13128 Bx-Sups.

/dditional sheets if necessary.
% J

¢y F. SPALDING
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DEPARTMENT OF MINERAL RESOURCES
sfsod s e STATE OF ARIZONA TP R

.+ OWNERS :MINE REPORT -

M aia wdiias b .

e L o il 8 T

Mine Lone Star Mines

Disirict Lone Star Mifing Distriet -~~~ '~ - Location 10’ miles NE of fntbns ot bass oF
| ﬁ)” e e Y lF.R@v :ﬂi. f' ;: F R g b .Gila,Mtw;Range.
Former name Lone Star Cbnéoli_dat@d, ; B

Owner 4. F. Spalding - - - Jack Folks Address BOx 563, Safford, Arizona.
Operator Seme . - Address

President None : Gen. Megr. None

Mine Supt. " I o . Mill Supt. o

Principal Metals Coppei' , with some si]‘.vervébic goid ‘. l\;[en ‘E-m;:)losle‘d None

Production Rate No production at present . Mill: Type & Cap.. "

Power: Amt. & Type None -

Operations: Present Location work & assessment.

3 e g ¢
il . Ba0ie s d AT LN TR LI N & OB T

Operations Planned Would like to see the coni’;rinuation-of the sinking on down at least
another 100 feet of the old Lone Star Shaft. This will undoubtedly tap
the enrichment zone and prove the mine.

of Ta 8o @aP¥ REey Sddogmsns S0 GrD

; 5 3 : peey e el Go & y b

Number Claims, Title, etc. (12) . Owner by lbcation, title clear.

Description: Topog. & Geog. The mine is located at the base of the southend of the Gila Mt.
Range, 8 miles northerly from the Gila River. The mine elevation |
“ig ‘about 4000 feet, or 1000 feet higher than the river and the Gila
" Valleys ' In-general, ‘it ‘is ‘aperphyry formation with rocks’ identified
as porphyritic skhist, containing disseminated IRON. PYRITE now
altered to iron oxides: Andesite Por. Quartz Por., etc.

Mine Workings: Amt. & Condition Lone Star shaft 485 feet deep, inclyine with 300 feet of drifting
and stoping. These are old workings and shaft repairing would be™
necessary to make working conditions, posgible. T 2

S EVY g et

t

(over)



Geology & Mineralization ' ‘ o B )
' The parallel system of Quartz rorghyry veins
carry deposits of lead carbonate, galens, carbonates of copger
iron oxides with small amounts of silver minerals am
also vanadium ard molybdcnumsminerals in varying amounts.

Ore: Positive & Probable, Ore Dumps, Tailings

%o definite estimate of tonnage has been made at this tize.

Mine, Mill Equipment & Flow Sheet

nomne.

Road Conditions, Route The route to the claims follows the county road

north from Safford across the Gila and towards the £ an Juan
and Walnut Springs mines. A branch road leaves the county road
about eight miles from Safford and leads directly to the claims.
The road is in fair condition. .

Water Supply

There is no water supply on the claims, However there is-a good
well on an adjoining claim to the north east of the sroperty.

Brief Histor . ; " :
story  ~onsiderable prospecting was done on the property in the

early eighties ard nineties, mostly for copper. Fractically all
ore taken out during these operations was removed frow the -
claims and shipped by highgraders during the time of the %World
War.

Special Problems, Reports Filed

No statement at this time.

Remarks

Mo statement.

If property for sale: Price, terms and address to negotiate.

Property is for sale subject to reasonable negotiation as to
price amd sale terms. Address,
A.F. Spaulding
Eox 563 cafford Arizona

I i s e - s

" ,
*additional sheets if x'uzcessza.ry.5



DEPARTMENT oF MINERAL REsoum..:s

Py ) ) 2 . STATE OF ARIZONA _ .
D h® L RS MINE REPORT
Date July 8 123
Mine Lone Star Mines
District Ldne star Eining Dist. IJmémn iO'miles n.e. of Safford

. at base of Gila Ikt. range.
Former name ,/LOne Star Consolidated

Copper Co.
Owner \/A.F. Spalding —— Jack Folks Address -Box 563,-Saff0rd,'A iz.
Digesior Same Addien o -
President None Gen. Mgr. lione
Mine Supt. ~ None | ) Ml Supt. t
Prmcxpal Metals \/ Copper with some silver & Men Employed None
I%o&mnmeMe No productggidat present Mill: Type & Cap. None

Power: Amt. & Type None

Operations: Present Location work & assessment

Operations Planned  * Would' like ‘to see the continuation of the sihking on
down at least another 100 feet of the old Lone Star shaft. This
will undoubtedly tap the enrichment zone and prove the mine.

Number Claims, Title, etc. ( 12 > Owner by lOC&tiOl’lv , titles '.cl'ear

Description: Topog. & Geog. The mine is located at the base of the south
end of the Gile #Mt. Range, 8 miles northerly from the Gila river
The mine elevation is about 4000 feét, or 1000 feéet higher than’
the rlver and the Gila Valley.

‘ In general,it is a porphyry formation,with rocks
1dent1f1ed as, Porphyritic Schlst containing dlscemlnated IROH
PYRITE?now altered to iron oxides: Andesite Por. Quarts Por. Etc.

Mine Workings: Amt. & Condition
Lone Star shaft 485 feet deep, incline with 300 feet of drifting
and stoping. These are old workings and shaft repairing would
be necessary to make working conditions possible.

B o sy e
At B Sk et N

(over)



Geology & Mineralization The parailel sys‘bem of quartz" porphyry veins carry deposits of
lead carbonate, galena, carbonates of copper iron oxides with

small emounts of silver minerals and slso vanadium and molybdenum
minerals in varying amounts.

Ore: Positive & Probable, Ore Dumps, Tailings No definite estmate of ‘conna@e has been made
o -at this time,

Mine, Mill Equipment & Flow Sheet  None

Road Conditions, Route The route to the claims follows the county road north from Safford
across the Gila and towards the San Juan and:Walnut Springs mines. A
branch road leaves the county road about eight miles from Safford and leads
directly to the claims. The road is in fair condition.-

Water Supply There is no water supply on the claims. However, there 1s a good Well on
an adjoining claim to the northeast of the property.. o NE

Brief History Cohsiderable prospecting was done on the property in the early eighties and
nineties, mostly for copper. Practically all ore taken out during these
0perat10ns was removed from the clalms and- shipped by hlghgraders during
the time of the World War. .. Pt :

Special Problems, Reports Filed No stateient at this time,
Remarks No statement.

_ If property for sale: Price, terms and ‘address to negotlate Proper‘by 1s for sale subject to
reasonable nego‘cla’clon as to prlce and- sale terms. Address -
7 ALY, spalding, |
Box 563, Safford, Arizona

Paul Merrill
Use additional sheets if necessary.
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;ugust 31, 1960

Kennecott'Copper Corporation will start sinking a vertical two
compartment shaft at its Safford, Arizona copper claims early in
September. The new Co. shaft will be for development purposes only as
it will be too small for ore production.

The new shaft will be 800 feet deep with a station cut for develop-
ment of one level, the 3900, about 50 feet above the bottom, From the
station it is planned to drift and crosscut and then diamond drill to
gain further information about the very large mineralized area which
cover several hundred acres and is known to extend to a depth of at least
2,000 feet., |

Kennecott through its exploration subsidiary --- Bear C;eek Mining
Company --- has been actively exploring the district for four years and
in May 1959 purchased 120 mining claims for nearly $4,000,000, The Lone
Star Mihes, Tne's claims were the key to this sale, Since the sale
Kennecott has been doing "fill in" diamond drilling from the surface and
has outlined 100,000,000 tons plus of less than 1.0 percent oxide co%per.
The new shaft will be the means of access to this deeply buried deposit.

Interestingly the new shaft will be sunk not far from one of the first
diamond drill holes drilled to depth in the area, That was done by
Consolidated Coppermines Corporation in 1949,

The new shaft will be two compartment with a minimum rock size of
1l feetué inches by 7 feet 10 inches, The hoisting compartment will be
5 feet 6 inches square with a counter weight in the adjoining manway
compartment., Kennecott will purchase all surface equipment which will
include a steel headframe, 100 kilowatt GMC Diesel electric generating set,
one Ingersoll Rand 600 cubic feet per minute gyroflow compressor, and

one Vulcan Denver 90 horsepower single drum hoist.



FOR AUTOMATIC RELEASE TO P.M. NEWSPAPERS, WEDNESDAY,
OCTOBER 11, 1967 (10:00 A. M. MDT)

SAFFORD, ARIZONA -- Kennecott Copper Corporation has submitted
a proposal to the U. S. Atomic Energy Commission for a joint experiment to
determine if a contained underground nuclear explosion can be used to fracture
a low-grade copper ore deposit to recover the copper by leaching the ore in
place.

The proposal is based on a study releasé.d today indicating the nuclear
fracturing technique could lead to recovery of copper which previously could
not be produced economically. If authorized, safety and technical studies in-:
the field would be undertaken to dete rmine whether such an experiment could
be conductea with full protection for public health and safety.

The two-year conceptual study by Kennecott, the Atomic Energy
Commission, the U. S. Department of the Interior's Bureau of Mines, and
the AEC's Lawrence Radiation Labora-tor-;r, Livermore, California, recommends
conducting an experiment in a copper deposit owned by Kennecott near Safford,
Arizona.

The proposed experiment, "Sloop, ' would be part of the AEC's Plow-

share Program to develop peaceful uses of nuclear explosives. It would
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involve the detonation of about a 20-kiloton nuclear explosive (equivalent
to 20,000 tons of TNT) at a depth of 1,200 feet below the surface of the
ground.

The explosion would be expected to result in a chimney of broken ore
about 440 feet high and 200 feet in diameter containing about 1.3 million tons
of ore. To recover the copper, a leaching solution would be introduced into
the chimney to dissolve the copper. The solution later would be pumped to
the surface where the copper would be removed by 2 processing method.

The cost of the experiment presently is estimated at more than
$13, 000, 000, includiﬁg construction of pilot processing plant facilities at
the Safford site and its operation for a year. If the proposal is accepted by
the AEC, terms of the joint project, including the division of costs between
the Government and Kennecott, would be negotiated. Commission participation
would be contingent on Congressional authorization.

The nuclear fracturing and "solution mining" concept, if successful,
could greatly increase the mineable copper reserves in the United States; it
would permit develppment»of low-grade deposits which cannot be mined
economically by conventional methods. In addition, this concept would keep
disturbance of the natural landscape at a minimum.

The study group found the domestic mining jndustry is facing an
accelerating demand for copper, caused in part by the Vietnam war.
Consumption in the U. S. increased 74 per cent from 1. 35 million tons in 1960

to 2.35 million tons in 1966. It increased 17 per cent in 1966 alone. Although
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domestic copper production has increased 10 per cent in the past two years,
the U.S. has had to continue importing copper to meet its needs.

If Kennecott's proposal is accepted by the government agencies involved
and authorized by Congress, the first phase of the experiment -- site safety
and technical evaluation -- would be begun. This six-month program would
include thorough studies in the field of underground water, geologic formations,
soil, structures, weather and public health and safety. Preliminary estimates
indicate this evaluation might cost about $750, 000.

If these studies show the Safford site to be suitable for an experiment
and adequate public health safeguards can be guaranteed, the Commission
could approve the full experiment. If not, the experiment would have to be
dropped, modified or another location considered. The earliest possible
detonation date would be in 1969. The Sloop experiment would take 2-1/2
to 3 years to complete.

During all phases of the experiment, state and local officials would
be kept informed of all studies and findings.

The leaching portion of the experiment could begin as early as nine
months after the nuclear explosion. As outlined in the Sloop study, 2 leaching
solution would be introduced at the top of the rubble-filled chimney. Flowing
downward over the fragmented ore, the solution would dissolve the copper
minerals. The copper-bearing solution would then be pumped from the bottom
of the chimney to the surface.

The full Sloop experiment would include a pilot processing plant at the

Safford site to remove the copper from the leaching solution.
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Leaching is now used on some low-grade ores and mine wastes above
ground; it has also had limited underground use in several abandoned higher
grade ore mines. The nuclear fracturing technique would allow the leaching
solution to flow over large volumes of ore without bringing the ore to the
surface.

In the experiment, the AEC's Nevada Operations Office, which has
conducted more than 225 underground nuclear explosions, would be responsible
for public health and safety. Underground nuclear explosions have been
conducted in Nevada, New Mexico, Alaska and Mississippi, and other Plow-
share e;;periments are being considered in Pennsylvania and Colorado.

Radioactive material from the explosion is not expected to reach the
atmosphere or to affect ground Waﬁer, according to the feasibility report.
Field studies will be made to check this belief. The emplacement depth of
1,200 feet is well below that requir‘ed for safe containment of a 20-kiloton
explosion.

Laboratory scale experiments indicate the level of radioactivity in
the leaching solution would be low enough that no special shielding would be
required during the recovery process. Any traces of radioactivity in the
copper are expected to be reduced even more during refining to meet market
standards. No copper produced in the Sloop experiment would be permitted to

enter commercial markets without further careful study and control.

October 10, 1967



SUMMARY OF THE SLOOP FEASIBILITY STUDY
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A study of the feasibility of fracturing copper orebodies with nuclear
explosions and the extraction of copper by in-situ leaching methods.

Prepared by the San Francisco Operations Office of the U. S. Atomic
Energy Commission; the Department of Interior's Bureau of Mines;
the Lawrence Radiation Laboratory, Livermore, California; and the

Kennecott Copper Corporation; with technical assistance of the Oak
Ridge National Laboratory, Oak Ridge, Tennessee.



1. Introduction

This is a summary of a feasibility study to theoretically evaluate
the use of nuclear explosives to fracture a low-grade copper orebody
for the subsequent extraction of copper by in-situ leaching methods.

Such a method, in which the metal would be dissolved from the
fractured rock by percolating a chemical solution through it, would per-
mit recovery of the metal without the expense of mining and crushing the
ore. Broadly applied, the technique could provide access to millions of
tons of copper in deposits that are too low in grade to be mined economically
with today's conventional technology.

The study was conducted jointly by the Kennecott Copper Corporation,
the U. S. Atomic Energy Commission's San Francisco Operations Office,
the Department of the Interior's Bureau of Mines and the Lawrence
Radiation Laboratory, Livermore, with the technical assistance of the
Oak Ridge National Laboratory. It is one of the efforts in the Atomic
Energy Commission's Plowshare Program, the purpose of which is to
investigate and develop peaceful uses for nuclear explosives.

The study disclosed no major problems related to public or industrial
safety involved in the technique. Further investigations would be needed,
however, to make certain that this is the case.

The study recommends that, providing field studies assure that public
safety will not be compromised, an experimental project be undertaken
jointly by the Government and Kennecott Copper Corporation to develop
the technique. It suggests that a nuclear explosive, of about 20 kilotons
yield, be detonated underground in a low-grade copper orebody owned by
Kennecott near Safford, Arizona. A leaching plant would be operated to
extract copper from the rock fractured by the explosion.

2. The Need for Copper

World production of copper has risen progressively from about
18, 000 tons in 1800, to more than 6 million tons in 1965. The U. S.
Bureau of Mines reports that the United States refined copper consumption
increased from 1. 35 million tons in 1960 to 2. 35 million tons in 1966.
This represents an increase of 74 percent in six years. During the same
period, U. S. mined production of copper increased by only 10 percent,
despite the efforts of producers to add new capacity. Intensive exploration
has failed to yield any new, large, high-grade ore deposits, although a
number of deposits are known which are uneconomic to mine using
presently available techniques.



Prior to World War II the United States possessed a high degree of
self- sufficiency in copper and exported substantial quantities to other
users. Today this basic metal is in short supply in the United States
with the result that the country, to satisfy its industrial and defense
demands, is in the unfavorable position of being a net importer of copper.
Rising standards of living and increasing populations in the developing
nations indicate a growth in consumption for the world approximately twice
the United States level. The availability and competition for metal will
probably make it more expensive to buy for import in the future.

To insure adequate supplies of this strategic commodity at reason-
able prices for industrial and defense needs, the copper industry has
intensified its efforts to discover and develop deposits in this country.
Some additional copper production will come from expansion of existing
operations and from new deposits with ore grades equal to those now
being mined. However, the major portion, in the long run, must come
from development and utilization of deposits with ore grades not presently
considered economic.

3. Leaching of Copper Ores

Leaching of copper ores is not a new process. Its use in the ex-
traction of copper from mine waste dumps has been increasing. It has
also been used to recover cCOpper directly from certain ores which are
mined and leached. By 1965, 12 percent of the domestic copper production
was obtained by leaching. -

Successful practice of in-situ leaching methods has been previously
restricted to the abandoned workings of old higher grade underground
mines. Mines in Butte, Montana; Ray and Miami, Arizona; and Bingham
Canyon, Utah have practiced in- situ leaching to a limited extent in the
mined-out areas of old mining operations. The zones treated by leaching
were well fractured and had been made permeable by the previous mining
operations. In these operations the leaching solution was generally
recovered through the existing under ground openings.

In- situ leaching eliminates the high costs of excavating and trans-
porting the material to a plant for further treatment. To be economically
effective, this method of leaching requires preparation of the deposit so
that the process of dissolving the mineral may proceed at an economic
rate and with good efficiency. The deposit must be shattered and broken
to develop the permeability required to allow air and leaching solutions
adequate contact with the minerals.



4, Extent of Resources

How large are the United States reserves of copper? The answer
depends upon which authority one consults. In a 1960 survey the U. S.
Bureau of Mines estimated the United States to have 32.5 of the world's
212 million tons of copper in ores averaging 0.9 percent copper. In
1965 these domestic reserves were indicated to be 75 million tons in ores
averaging 0. 86 percent. Reported reserves have always been only a
fraction of what the earth will ultimately yield.

Large sums of money are required to outline a deposit sufficiently
for it to be classed as a mining reserve. Producers can only justify
investigating that portion of the total that offers a reasonable promise
for a profitable operation. If many years of potential production exists
with presently commercial grade material, there is often little impetus
for diverting funds to prove the existence of sub-ore material. As pro-
ducers approach their known ore reserve limits, they attempt to develop
additional reserves. These additions can be obtained by new discoveries,
by lowering recovery costs through advances in technology, or by raising
the price. Thus, the border between mineral reserves and mineral
resources is constantly shifting.

It would be very difficult to establish reliable figures for the amount
of sub-ore material that could be reclassified as ore reserves by the
development of a mining method that would allow a substantial lowering
of the present economic grade limits. The closest approximation is
available in what is often referred to as ''potential" ore, namely, material
known by its location and quality and considered likely to be profitably
minable in the future. The amount of such potential reserves is known
to be enormous. Vast tonnages of sub-ore material exist as halos around
the economic limits of operating properties in this country. Exploration
activities, presently on a 100 million dollar a year quest for additional
ore, often observe, partially define, and subsequently abandon great
quantities of this type of material in the search for today's commercial
ores. The U. S. Bureau of Mines estimates that an additional 58 million
tons of metallic copper probably exist in potential ores averaging about
0.47 percent (9.4 pounds of copper in 1 ton of ore). Some definite
information is available for eighteen such deposits containing about 16
million tons of copper.

A complete answer to the question of how much copper is in the
United States in a sub-ore resource category will be determined only
when a new method of mining technology is tried and proven, giving
industry an impetus to fully explore the extent of these resources.



5. Nuclear Fracturing

If 2 nuclear explosive is emplaced deep underground, upon detonation
the blast will be fully contained. The energy of the explosion is released
in a fraction of a microsecond and it vaporizes, melts and crushes the
surrounding rock. A cavity forms and expands spherically around the
blast center following the outward moving shock wave until the pressure
of the gas in the cavity approaches equilibrium with the weight of the
overlying rock. The molten rock that initially lines the cavity walls will
flow and form a pool on the cavity bottom. As this material cools and
solidifies into a relatively inert glass, it traps and entrains up to 95
percent of the radioactive fission products generated by the explosion.
The roof over the cavity, having been fractured by the shock wave and
effectively undercut, will start to collapse and a cylindrical chimney of
caved and very permeable broken rock will develop upward. The chimney
will have a radius that approximates that of the cavity and the height will
normally extend to a distance of four or five times the radius of the cavity.
Chimney material formed by nuclear explosions in granitic rock is ex-
tremely permeable and has been observed to have about 25 percent void
space with 75 percent of the fragments smaller than 12 inches in size.
The force of the explosion will also fracture rock out beyond the chimney
boundary. This outside fracturing will also increase, to a lesser extent,
the original rock's permeability for a distance approaching three cavity
radii.

6. The Sloop Experirn.ent

In the Sloop study, a concept for an experiment is proposed to evaluate
the nuclear fracturing/in-situ leaching technique for recovery of copper
from low-grade orebodies. The Safford deposit of Kennecott Copper
Corporation, about nine miles northeast of the town of Safford in south-
castern Arizona, is suggested as the experiment site.

As now conceived, the experiment would involve detonating a nuclear
explosive with a yield of about 20 kilotons* underground in the oxide
portion of the Safford deposit to fragment a test zone of copper ore. A
pilot leaching plant, having commercial size equipment, would be built
to leach and extract copper from the broken ore. It is anticipated that
at least one year of leaching tests would be required to provide enough
data for a reliable evaluation of the experiment.

If Sloop site evaluation is authorized, the AEC will make detailed
field investigations to determine the suitability of this proposed site.
These investigations would provide the basis for final design of the
experiment, including the selection of a nuclear explosive, its yield,
and method of emplacement and all aspects related to public health and
safety.

L

¥ One kiloton is equivalent to 1, 000 tons of TNT high explosive.
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The nuclear explosive would be emplaced in a hole drilled from the
surface, approximately 20 inches in diameter. The hole would then be
plugged to prevent venting to the atmosphere and the explosive would be
detonated at a depth of 1,200 feet. It is expected the explosion would
create a chimney of broken rock with a diameter of about 200 feet, a
height of about 440 feet, and containing approximately 1.3 million tons
of broken rock.

After the shot, holes would be drilled from the surface into the
chimney to define its height, to take samples of the atmosphere inside
it, and to measure the void volume. Holes would also be drilled to
investigate the extent and radius of fracturing outside the chimney. As
soon as the post-shot safety requirements are satisfied, existing under-
ground openings would be rehabilitated and facilities installed for the
leaching tests.

For the leaching tests, leach liquid input holes would be drilled to
the top of the chimney. An access drift and a system of drill holes would
be installed beneath the chimney to collect the pregnant (metal-bearing)
leach solutions. The copper would be recovered from the solution by
treatment with iron to precipitate a copper powder. A precipitation plant
using cone precipitators similar to those now used at Kennecott's western
mines would be constructed near the shaft. The plant would be capable
of treating a throughput of about 2, 600 gallons per minute of pregnant
solution obtained from the collection system, and of recycling the barren
(stripped) solutions to the chimney zone.

The pilot leaching plant would be operated at least a year to develop
operating techniques and to provide data for the economic evaluation of
the commercial potential of the nuclear fracturing/in- situ leaching
process.

The operation of the pilot leaching plant should produce a moderate
amount of copper that, after suitable treatment, could be made available
for ordinary usage. A portion of the copper precipitates would be used
for developmental studies to determine the most efficient process for
refining the crude copper for marketing on a commercial scale.

Laboratory scale experimental work indicates that possible radio-
active contamination of the copper is a manageable problem. Radio-
activity in the leaching solutions should be at low enough levels that
shielding for personnel protection would not be required. Any residual
contaminants in the raw copper product should be removable by refining
processes so that the finished copper should be virtually free of any
contaminant. )
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The feasibility study concludes that there appears to be no safety
problems that cannot be satisfactorily managed and that the project can
be conducted at the Safford site without hazard or serious inconvenience
to the population in that area.

8. Cost Estimate and Schedule

The preliminary cost estimate for the entire experiment, including
construction and operation of the leaching system for a year, is about
13 million dollars.

It is expected that about nine months would be required to complete
the pre-shot safety studies and prepare the project site for the detonation
after authorization to proceed is granted. An additional period of nine
months after the shot would be required for evaluation of the explosion's
effects, decay of residual radioactivity in the chimney, and construction
of the leaching system. Then the leaching plant would be operated for
a minimum of one year to accumulate sufficient data for development of
process techniques and economic evaluation.

9. Project Organization and Administration

Project Sloop would be a joint effort of the U. S. Government and
Kennecott Copper Corporation. The Atomic Energy Commission would
provide the nuclear explosive, conduct the nuclear operations and the
programs for the protection of public health and safety. Kennecott would
be responsible for the leaching and copper recovery phase of the experiment.
The U. S. Bureau of Mines would participate in all phases of the experiment,
would evaluate the results, estimate the applicability of the technique to
other potential orebodies, and would cooperate with the other participants
in reporting the results of the experiment.



DEPT. MiNERAL R#SOUSSES
RECEIVED
NOV 11 1942

PHOENIX,

ARIZONA

LONE STAR MINES INCORPORATED

Safford, Arizona,
November 10, 1942.

Mr. J. S. Coupal, Director,

Arizona Department of Mineral Resources,
413 Home Buillders Building,

Phoenix, Arizona.

Dear Sam:

Pursuant to your request, I am enclosing
herewith a copy of STATEMENT OF DEVELOPMENT COSTS
used by us for reporting the progress of work under
our Class C Preliminary Development Loan. This
system has seemed to satisfy R F C in every detail
and we have reported on this form on the 5th and
20th of each month during the progress of our work.
Receipts for each expenditure were attached to one
copy of the report which Mr. Gohring approved and
returned to us for our files. The break-down as to
estimates in borrowers application could be arranged
to suilt the psrticular case, but apparently need not
be in great detail.

Ve are a little discouraged to date with
reports on our Class B Application since I can
not receive word from Washington, nor have confirmed
by R F C the receipt of our papers sent them on
October 21, nineteen days ago. Telegraphic advice
yesterday from Washington also says that the Phoenix
Office R F C Report has not yet been received although
we have been told it left Phoenix "several days ago"
from last week. NO doubt Washington 1is severely crowded
with work, but if you could get Bill Broadgate on the
case for us, 1t would surely be appreclated.

We enjoyed Wery much your visit with us the
other day and hope you can get around often. Best
personal regards.

Very truly yours,

J. D, Merrill,
Lone Star Mines,
Safford, Arizona.

resident,

JDY/a



SAMPLES RECEIVED FROM A. P. SPALDING

(Lone Star Mine, Ariz.)

February, 1947

—---—____._----———--—-_-———-______--—_..—-——--——-.

No. Au.0z. Ag.0z. Pb.% Cu.% 7Zn.% Description
1 0.010 0.8 None 2.1, None Treasure Box #l. Sample cut across 207.

High grade vein running through this, not re-
____ presented in sample.
2  Trace 0.2 7 32.6  0.51 0.2 Lead Hill. Sample (Spalding) No. 1 40' shaft.
e E. side of vein. Sample width 2' in 4' vein.
Cut at 30' depth.

3 0.010 0.6 0.8 0.10 None Lead Hill. Sample (Spalding) No. 2 - 40'
shaft West side. Depth 30'. Width of vein 5'
W. of Sple 3'.

4 None 0.1 None 0.10 TWone Sample (Spalding) #4. N. of L.S. shaft.
Taken on both sides of canyon and in bottom
for 300%.

i) 0.040 0.8 None 0.05 None Lead Hill. (Sample - Spalding - #5) General

sample of vein material piled on dump.

6 0.010 0.8 6.0 0.10 0.8 Lead Hill. (Sample - Splading - #6) Taken
from cut on vein 100! S. of No. 1 vein &nd
300t above No. 5 - 50' shaft. Depth 4% -
width 4'.

7 0.030 b None 0.76 None Tron King #5. This material is off big No. 1
vein. (Is this iron pyrites or copper
pyrites?) AS.

8 Trace 0.2 None Bedb 0.% Iron £ing #4. Another vein 150' above big
No. 1 vein. Not uncovered enough to deter-
mine any width.

9 Trace 260 None 1.12 None Spalding Sample #2. Ledge width of sample
4' alongside of cut lst canyon N. of L.S.
shaft.

10 Trace Fwd None 5.81 0.1 Tron King #l. Representative sample of

shipping ore 4' vein off top.

11 Trace 0.3 ‘None 1.63 Wone #] Long Star vein. Vein width 2' Dept. 10%

12 Trace 1.1 None 0.15 None Lead Hill. Samvle (Splading) #L, 50° shaft on
same vein as Nos. 1-2-3. 300' east. Dump
sample.,

13 Trace 0.4 None 0.31 None Iron King #2. This material is out of same

vein as #1l.

14 0.010 3.7 None 8.05. None Norquay Shaft. Depth 20' - Width 6'.



Pb.%

No. Au.0z. Ag.0z. Cu.% 7n.% Description
15 Trace 0.6 1.4 0445 0.8 Lead Hill. Sample (Splading) #7. Taken from
' large pile of vein material on dump. 15'

shaft. Width of vein in shaft 6'. About
200' S, of #l Shaft.

16 Trace 0.4 None 153 0.1 No. 2 Blue Jay. Same vein as #1. 300 or
400" W, and cut over 73' width.

17 0.060 0.5 27.0 . 0.8L DNone Lead Hill. Sample (Spalding) #3. OSame vein
as Nos. 1 and 2 but on top of veing 50' E.
from shaft. Cut on 2'-0".

18 Trace 0.5 None 1.22 0.1 Clara Shaft and Tunnel dump sample.

19 0.200 0.5 None 6.01 0.3 #1 Blue Jay. Pay streak in 4' vein. W. of
streak 1'. E. of tunnel 200'.

20 Trace 0.6 Ry 3,00 Bl Blue Jay No. 3 Sample. Several hundred feet
W. of No. 2., Same vein. About 3' width.

21 Trace 0.3 None 1.22 Nomne #5, Cleim #L. Sample cut over 25' width.
Large outcrop of low grade.

22 Trace 03 None 1.22 0.4 iron King #3. 1' vein. Sple. taken off %op.
About 150' above vein #l.

23 Trace Ol None 1.02 None #3, 6! ledge at the sample. 100" E. of

open cut on same ledge.



J. D. MERRILL,
PRESIDENT

"’r - ~ :

ALBERT SPALDING.

_ ncarasmon nue Star Miue A, ur.
secreTARY-TREASURER xeoxEexaxx 702- 10th Ave.

EUGENE CREECH,
DIRECTOR SAFFORD, ARIZONA _

JACK FOLKS, Feb. 28, 1948
DIRECTOR

Roger Manning, Field Eng.
Dept. of Mineral Resources
lineral Bldg-- Fairgrounds
Phoenix, Arizona.

Dear Roger:

It has been some time since I have written you
keeping you up to date on progress being made at the mine.
You may be in touch with Mr. Allison and know all about
what's going on. If so, fine, if not, here is a short
summary of transactions as of this date.

Their work is centered as you probably know, in
the Creech shaft starting at 18'. The eighth round was
shot today, each round being sampled by Allison. The ore
holds up very consistently rangigéeﬁgom over 1% to over 2%.
Of course the high grade that has,s ubbornly hanging around,
all thru this development, shows 8 to 11% carrying con-
siderable glance. This material naturally was omitted from
the samples. They are now down to about 43' and to go on
much deeper in there would be extremely hagsardous. If sink-
ing is continued, it will become necessary to do some
timbering and collaring the shaft to the point of safety.

You or Newt never saw this area of the property.
It never belonged to our group but was held by two asso-
cistes. It has now been deeded in to The Lone sStar Mines,
Inc. They have a very interesting thing there. That whole
nill is cut thru with one dyke after another and has the
appearance of making one large ore body at not too much
depth. There is ore exposed all over the place. S0 they
are working in a very favorable spot it seems to me. It
certainly would be tragic to cease developments there now
without doing some cross-cutting. I wish you could see
why I make this statement, I'm sure you would agree.

T have had several talks with Mr. Allison over
the phone, and I'm convinced we are dealing with a man
that pushes a mighty hard deal. We're not going to_give
the property to him, and we're not dropping down to 5%
royalties on all ores and concentrates under 6%. In other
words, it means we would get 5% of the net returns after
Allison deducts whatever costs he desires, and from what
I gather, that runs the gauntlet of just about every con-
ceivable cost all the way down the line. I can't believe
we have come to that yet. No one wants to see that prop-
erty go any more than we do, but good heavens we also
are due some sort of consideration. We might take a beat-
ing, but not an annihilation. I only hope we can get to-
gether on some sort of reasonable terms, perhaps we can.

Some time when you,are over this way and can spare
a full day, I sure want you to see the Blue Jay portion
of this property, and thanks a million for everything.

4 g A DA T-



J. D. MERRILL,
PRESIDENT

o Lone Star Mines, Inr.

PAUL MERRILL,

SECRETARY-TREASURER P. O. BOX}EKQC 565
EUGENE CREECH,
DIRECTOR SAFFORD, ARIZONA )
JACK FOLKS, May 19, 1947

DIRECTOR

DEPT. MINEPAL EFiCunLes

Chas. H. Dunning, Director, Bl Fhow

Department of lMineral Resources, MAY 2711947
Mineral Building PHemM i .
State Fairgrounds Y “1&_. ARRIGHA |
Phoenix, Arizona.

iy sy

Dear Mr. Dunning:

,. In comnection with Mr. Sweeney's visite covering the
I,one Star Mining property about 10 miles north of gafford,
first, I want to express our thanks and deep appreciation
for your kindness and obliging nature in giving us this
break. Mr. Merrill and I are indeed very grateful.

To further acquaint you and the Department with the
property's merits, I am enclosing some compiled data that
I think you will be glad to look over. You may use all or
any part of it you may desire in connection with your fil-
ing system for reference. As soon as you have had time to
make copies, I should like to ask that this be returmed.

Mr. Paul Merrill will be in Phoenix perhaps song
time next week. He will call on you and M¥r. Sweeney SO
that an exchange of ideas, thoughts, and needs connected
with our mining problem can be discussed.

Tn the mean time I would be pleased to hear a word
from you with reference to Mr. Sweeney's findings and con-
clusions of the property, as he saw it.

I am pleased to state that the County Supervisors
have agreed to put in a new road to the lead hill group.
The work is expected to be completed at an early date.

Vr. Merrill and myself are well pleased with the
showing thus far encountered at_the diggins' We have just
opened up some very high grade lead-carbonates just under
the vein where Mr. Sweeney cut his sample the other day.
The going is tough however, for all the time we can put
in on it is each Saturday afternoon and all day Sundays.
We do not have very efficient equipment with which to
work with either. We do have one thing tho, and that 1is
FAITH in what we have set about to accomplish, but we
do need help in a way to get the mine opened up and pro-
ducing. Right now all we can do is the best we can with
what we have.

Please consult Mr. Manning regarding some 23 assays
recently made by U.S.S.R.& M. Co. to tie in with this data.

Very truly yours,

[Fhopn VP Sppect

Albert Spalding



Washington, D.Ce.

sty
SUBJECT: Mine Loans
el 9
i+ Lone Star iines, Ince y ﬁ_FEB 12 1943
é J. Do Merrill PHOZN: ARETOMA

As you know by now, this applicant has again been’ turned ‘down,.

Tt seems as though he has had every chance and there definately
must be something wrong with the property.

At the same time, if he should do some work which would show that
there still are potentialities, the case could yet de reopened.

Bill Broadgate

/7
"



RECONSTRUCTION FINANCE CORPORATION
WASHINGTON

December 24, 1942

Mr.e de D. ferrill, Frssident
Lone Star ‘iines, Inc.
safford, srizona

“a2: Tone Ztar “ines, Inc.
Docket o, HD-5242

Dear Yr, !errill:

This will acknowledge receipt of two copies
the above-captioned anplication for z mining loan to
made on your property in ‘raham County, arizona.

of
be

This application was presented to the Corpora-

tion by Yr. Y. C. Broadgate, Assistant ODirector, arizona
Department of Jineral fesources. This applicatien has
been given the above-captioned docket number, and in all
future correspondence you are reqguested to refer to this
number,

Please be assured this application will be
given our immediate and careful consideration.

Yery truly yours,

e

CHAS, ¥, TULLY

Assistant Chief, Yining Section

/el

Ba ST

3



v
fobel Harpingbon, /
'.f&Shin{;‘an, DeCo
or

L % Senator iayden
ure J. De Horrill, :
Lone itar liines, Ince,
Po 0. Dox 349,
sSafford, ATiZe

Dear Mre Lerrill,

The quostion of policy regurding additional funds when Class C
losng have been exhausted has been decidede

These -additional loand, when thought to be necessary by Hhe RE¥C
Hining section, will be issued under gection Sad=d of the TC act
as emended, and nob as another C loan.

As tho policy has been decided, I have
consideration Ly

fMiled your application for
Hhe Hining Sectlone ‘

Tory truly yours,

e Ce Droadgnte
Anste Director



Washington, D.Ce. :
Dec. 21, 1942

SUBJECT: Mine Loans,
C loan plus 5-d=-2
¥  merrill, Lone Star.

T filed this today, but I don't feel at all encouraged about it wheRd
you consider the attitude on the Fields application I have run into.

There is no reason why such cases should not be filed, and as we

have instructed I"ields, not as additional C loans, but supplementary
loans to continue the work under subparagraph 4 of section 2 of
paragraph 5d of the Heconstruction Finanee corporation Act as amended,
T am assuped that this procedure will get the proper attention for
the applicationee.. but it looks to me as though the serutiny would
be pretty tough when Rait gets theme

Bill Broadgate



BEPT. MINTRAL MTAURAC

ol o R R

: DEC 17 1942
Dece 15, 1942 PHOENLA, ARIZOHA

liotel hrrington,
tWashington, DeCe
re Jo Do Iﬁerrill, Pretiey
Lone Stay Hines, InCe,
P. 0. Box 349,
Safford, Arizonas

Dear My. derrill,

I have at hand today your letier of the 12th wdth the enclosed
applications to the RFC for an extension of your C loal.

1 have a test case before the RFC at the present time in which
case furbther C loan funds are requested. '

This is the first of iis wind and the decision hanging thercon
will ve in thoe nature of a precedent. .

I have becn assured the daéision vrill be made in a few daySe

Tt is my judgement that 10 would be better not to confuse the issue
by £iling another case until the RFC policy is declidods

lowever, the application is yours and J.i‘ you wish ne to file it
jmmediately you need only wire mo and I shall do 80. '

Assuring you of our cooperation and thanking you for your conplimentary

remarks,
N \v A 4
/;’ { w ',;’z . ) !
P Very sincerely yours,
v
- ‘ ) e e Droadgate
Ly Z ) Asgbe Director
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December 11, 1942

MEMORANDUM ‘ SUBJECT: 5-d=-2 Anplication
TO: #., C. Broadgate

FRO:: J. 8. Coupal

Jor”

Judge Merrill ol tie Lone Star Mining Company has just called., I
understand that the engineer from the RFC was at the property and was
in contact with the owners of the property snd a decision was made .
that before an exanination for a reconsideration of their "B" loan
apolication was wmede, the Lone Star people would like to open up morce
ors shcwings, and are doing this on their own wonsy, from the 150 footd
level of the mine.

weanwnile Judge Merrill wishes %0 consider ways and meens of xeering
the work on ths dsep shaft to make it available for examination
under an extension of the "C" loan i1 this is possiple. The mine
doea not meks water and thevre is comparatively little water in the
deep shaft below tae 150 oot level. They anow that certain arount
of caving has occurred and it looks as shough tne timbars have arcied
there and ars supoorting a plug A apout 20 faet in denth. The)
have dyiveon a nirze through this slug and find the ground open below.
The zhelTt mey c¢all for = cerbain amount of retimbering, but the
nroperty is fully sguipped to zo ahead witn $his work, and this work

T2 from £1000 to 84000 or 35000 s» romplats depending
encountered,

o)

woW

i
may take anywhe
or %the cordition
The only asuggeation I could offer in this ingtance was 62 apply for

an additional "C" loan undsr the gmargency smendmept to the RFC ACT
and suomit it $o you to soe whether oT not you consider it wise %o

try and follow tuis procedure and then act uccording 5> your judgmente.
Accordingly I have suggested to Judge werrill that he nake out such

an ap:lication and submit all of the evidence toe you and then await
your decision.



December 4, 1942

Judge J. D. Merrill
Box 349
Safford, Arizona

Dear Judge Merrill:

I am returning herewith veour petitisn to reconsider anplication
for aevelopment loan on tiae Lone Star Mins., &

I have Just been advisad by Mr., Broo -3 that on our report of
the property, it has bsen reconsidered iud thot undoudbtedly

=
a Pield examination will be qmade ar that your petition will
aall for = vsconsidervatinn ol the application.

T hope that it results favorably.
With best wishes and xindest regards, I am

Vayy tTuly yours,

J. 3. Coupal
Diresctor



Washington, D.C.
Neces 2, 1942

SUBJECT: Mine Loans,
Petition for reconsideration
Docket Ho. B=ND=3965 .
/. Lone Star Mine, \T.ngerrill’
Box 349, Safford, Ariz.

_ o
I am sure that Mre Merrill will be pleased to know that the s
Supervisténg Engineer will be instructed to re—examine the Lone )
Star at his earliest comvenience, {0"" .

I am afraid from the rather dubious sounding memo which came
to me from Sam with the petition this may not "cut the buck",

I hope &t will, however, as otherwise I will have this thrown
in my face the next time we want a case reppened,

Bill Broadgate



Viashington, De.Ce
Nove 27, 1942

SUBJEET: Mine Loans,
Petibion Reconsideration,
Docket 10 +BND=3965
/ Lone Star Mine, J. D. Merrlll,
Som 349, Safford, ArizZe

T talked bo the Engineer mxaminer who had this case in charses.

The Merrill pebtition has not asg yet reached him.

I explained the sitvation ag well as I could and confirmed our
conversation with a letter copy of which is attacheds

Bill Broadgate



Hove 27, 1342

5,

Hotel Harringbon,
dashingbon, Dele

o
“ Seopator Uorl inyden

Hre Jo Iy Steadman, Snglncer Sxamliner,
Bining Section,

Jeconstruction Finenee Corporation,
Vashingtong DeCe

Doan lire Lbesdimn
2

A por our conversatlon of tids mopming, if whon the pet ition for
furthor consideration of the Lono shar-iline loan, zoeked e
BeilD=3056 reaches you vou £ind that you require further inlorsmiblon
I shall be pleased to discuss the sabicry ab your convenionces

Although thls is o nayrow vein mine live Uoupal belicves 1t may lawe
a chance and the furbther discovery since lire Aasor examinod It may
varvant onc of tho field engincors Saking anothor loolk at 1t and
we hope you will so concludce

The fact that they have overybhing asransed o go absad and thal Shoy
have started to pay oub the O loan indicates deeidod good intentions.

I would scam ag biough, P the 1 loan is aubhopized, operating possibilitios
would be proven before a great deal of it lo disbursed.

live Coupal states "I question the advisability of pushing forr a "I loan
on narcinal properbios, but ad the sere tine, foRl as though additiomal.
noney would ot oub some coprer production fram this mroperty and it
may posoibly develop into one that could nay back the loan.”

e are generally roluctant Lo support requests for reopening a ro joctod
3 loan afber an ezpenditure of a U loan has not rovealed sablsfauctory
inddeations, especially now the Pield stafl is so overloaded and i Peel
that Jire Coupal would not have cnecuraged this unloss he folt there ls
voasonablo.nerit involveds '

Very truly yours,

ife Ue Droadgato
sAsste Dircctor



Tovambar 25, 1942
.V&@RAJDbM CURTECT: DPatition Recoasideration
87 Loan
- Docket No. B -:rmfsq 56
;f~vL{ne Star ¥in
Je Do merr4ll
Box 349
Safford, Arizona
o Bt;‘.,l. :_».‘.On"gc\he

FROM: J. 5., Counal

latter %o J. D. Merrill and elso & couy
a hpiel pechio £ iy

vaoin lw nnrro

™ "Jll‘bi..u-

VALY

- P R PR T R TS
T navae suggistsed that

3 smeider loasi
that he doas not ged

on a "BY loan.

in the evant

2leane peburn this correspoudence slter you have looked 1t
OVET .

T suestion the advisehility of wushipg Lovr a MEY loan on marginal
sropertizy, bub at the sare Sine f£38l as though additionsl

mongy would geh oub scme CoOner production from this property

and it mey woseibly develop into one that could pay back the
loan.




November 25, 1942

Judge J. D. Merrill
P. 0. Box 349
Safford, Arizoza

Dear Judge werrill:

1 am sorry to have missed seelng you on November 23, and I have
iooked ovor your petition for recoasideration ol your “B"™ loan.

I an forwarding your petition to ¥W. C. Broadgate at Washingbon
s that he mey be advised as o your sebition, and I an asking
ki to investizate and see il it is possinic to asaist in gedbting
the loan granted. Tihe faet thact you nave found ors and have
anipeed certain tonnage suoulid warrant your petition belng
reconsidered. If you do not get a reconsideration of your Luan,
I belisvs you shoulid be in a position to giva sowe af the
oparators a lsasgs on your sroperty and furtier development by
taking out ors, and at the same time, extend ghe drift to the
wost on the 100 foot lsvel, and if you encounter ore, nagin
taking it out.

.

I hope you wili be able to get governmend #undg %o do this,

and wo will do our best for youw. In the avent ol feilure to gob
the loan, I believe a leuse plan most faasible way Ior you

to continue.

With best wiszhes and kindest rogards,

Very truly yours,

J. S. Coupsl, Direcbor
JECs kK

¢e - Mr. %. C. Broadgate
Hotel Harringbton
aeventh and & Streets, K.
washington, D. Ca



Novesber 25, ¢

Judge J. . Mderrill "
P. 0. Box 349 ‘
Eefford, Arigona

Dear Judge serrill:

ca Hovember l,inhﬁu 1 have
of your "BR, lqa .

™, . BT A X $ - i
ia rossibie’ b 2usist in gedting
L B e ¥ Vg
QVCyLuK"ﬁ cre apd nave
petition being

;uvwfbiuh of Four lozn,

txﬁ the drift to the
if“au sxneounter ore, begin

‘.;—G“‘""" ‘ d 2 4 L. s
ki or-,Jgu’nzx* B 3b¢m VWxg@# 9# srogert funas to 4o tals
and Wi will do aurp Jeqt ‘urW"ﬁu. In the event of fei 7,

Jogan, I bolieve & lence plan moet faasibls way §

tl

to LQ §1nue. 1 1

tno

x"

Hita 76&t wishes apﬁﬁkindest regards,

" Very truly yours,

e
s TN

J. S. Goupal, Director

co - ar. ¥. C, Broadgate
Hotel Harrington
Fleventh and I Streets, N.JW.
Washingtcn, D. Ca
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November 11, 1942

MEMORANDUM SUBJECT  "B" Loans
Lone Star Mines, Inc.
Safford, Arizona
Docket No. C-ND-7517
TO Bill Broadgate

FROM3 J. 8. Coupal

T visited the Lone Star Mine which has expended the funds on their
now loan. An application fur a "B" loan was mailed to Washington
on October 21. Telegraphic advice on November 9 states that the
engineer's regort from the Phoenix office, after examination

for the "B" loan, had not arrived in Washington although the
enginesr mede nis examinetion so.e two weeks ago.

The Lone Star is trying to get out a small shipment now so as
to hold their crew together pending the "B" loan.,

My understanding was that an attempt would be made to- streamline
the granting of "B" loans or et least have a decision on them
very shortly after workings were mede accessible and examined
after the "C" loan work.

Unless 5ais is done, most of the crews gathered and ogerating
under the "C" loan will D8 disorgasnized pending a decision on
the "3" losans.

I would suggest that you follow uy the Lone Star "BY loane.



)
6

av
1:
\‘,-_/C

Fa

i

das
nal

‘ -'-ﬂovemba'c 11,
7, D- m&«:xn'
oneé SHa Miness inCe
Saﬂor&, !s.rizona
pedl Judees
Meny gpepks i ur yetter of Novenfoer 10, 194 with xhe
a% tem-ant of de_velo;pment 4 ’Ls’ﬁr’m 100 und Th wo"
108D R 38 10 ood £0 gnd T pow WuS o yprecia‘c.e
g e Recons‘p otio™ Finsncse coTpoTr? 10 offic and
pelie?® gome of ~out okne wgh 108D © e welld
afford‘ o £ _11c’m A% VT e '
1 en v'sending," a pexoT . o B 11 -Broadgate in \*mshir;@,ton,
and B€ wey »‘o' 1e %0 aish ge’m'.m' decl jon $OF
A A"B“ -;oan. _
1 WO we VXY mach * .pO 5d 88 xo Wheo you nake
ur men the ped 1% obta&ned.
givn 082 wisne® an windesy rogaTdss
‘ yeory yrudy yom:s,
J. 5 Ooux;al
D&rec’oor
$EO e

1942



[ o

Vs B
V. o
%«;ﬁﬂw‘"&%’
_.,—-"’"""—7

Aupust 5, 1942

¥r, Albert Spalding,

Safford, Arizona.

Dear Ald

ertd

T have your letter of August relative to your

applicatisn for a preliminary development loan.

leans ha
throuzhl.
tiously
that it

upon 1;
regarding

There has been a considerable delay in getting these
ndled because the machinery was not set up to put shem
L feol sure that they will be handled much more expedi-
when the machinery is lined up, but the routine is such
needs a lot of smoothing odub.

I know thst your particular appliecation is in process
I have seen it and, judgzing by a comment I heard rezarding
dexaf nas been caused by tua fact shat you gave insufficient
tion

It has &
9 wo.;d gitting
g FOU QT your p

e remembered that a loan is Pinally passed
in Washington who know nothing whatsoever
operty and who have no other way cf Judsing

*3

excent Jf the evidence submiitted to them. Thersfore, it has 0 Dbe
- »

Tery com

plete and I think that 95 per cent of the delay in loans

is due to the lack of appreciation of the applicant of the necessity
for tolling; the whole story, and the omissicn of certain details
which the loan board requires.

We have kunown of cases that were completely presented

n which the loans have come through very quickly, but where it 1is
acessary to get into a considerable exchange of correspendence
to amplify an anplLCJtzon, i% takes an unusual amount of time.

T -»ill have Sam 2nd 3ill Broadgate check upon i,

J‘*

althoush I feel sure that I have given you the correct answer in

tl.’.at J;l'.f
was not

CEF¥MH

> delay has been caused because the machinery and reutin

3et up to handle these loans.
With kindeat personal regards, I am
Yours very truly,
CHARLES F. WILLIS

State Secretary

-



Safiord, Arizona,
August 3, 1942.

Mre Charley Willi

8
Secretary, A S M O

A,
528 Title & Trust Bldg.,
Phoenix, Arizma.
Dear Charley:
You will recall some months bacL I wrote you about

an anplication we had made to R ¥ C for a Develonment
Loan of $20,000 on the Lone Star Frnoertles. On Jvly 1st

we submlttpd another anplization for a §$5,000 Preliminary
Develonment Lean such as was recently a vtarrlzea, Tfeelirg
that if we could obtain such a loan we could certalnly

make a showing that woul d warrant further dcvnlonment

of the vproverty. We contemplate re-timbering dowm to

the 100 £t. level and on someof the drifts together with
an extensive orogram of assaying and feel very confident
that the eA;@ndltufe of $5,000 will make an excellent
showing on our vroverty. Th_u latter annlication has been
given the desigznation with R F C as "Lone Star Yine (a
antnershvo\ Docket Noe. C=-ND-7517". We have written

the Congressional Revresentatives in Washington and they
have spoken to Bill Broadgate about it, and “the last word
we have from thers is that it would take about ten days
to "process" the application, which has been almost a month
now so0 we feel that some action should be forth-coming on
our applicatione.

We will certainly aporeciate anything you can do for
us in this apnlication and I am writing to ask that you
actively give us all the assistance ﬁOSSlble in the matter.
Will you pleas let me hear from you as to whether or not
vou have heard concerning our aOﬁlivation and just what you
may be able to do towa“d giving 1t an early consideration.

Your s verikj%yly,

Albert Sna
Safford, Arizonas




August 5, 19

#\.
ba

#r. Albert Spalding
Safford, Arizona

Dear Alberd:

Your letter of august 3 to Charlie Willis aloag with his
reply to you on Augu:st 5 has beea given to me for my atteation.

On July 28 I wrote you stating that your application for a
preliminsry developmuont loaa had beea referrsd to me for reviswing.
I asked you in that lstter to send wme the copy of your original
application for a development loaan bearing docket Ho. B-NU-3950.

I find that thisz lettsr was addressed to you at ¥illcox through
some error and have been holding up my revisw of your preliminury
development loan awaiting the copy of your original develoument
loan application. Please rush this alonmg and I will submit my
revisw immediately upon rsceipt of it.

¥or your intarcst L am saclosing the letter written you on
July 28 bearing the wroung address.

Yours very truly,

J. 8. Coupal, Director

JgC:Le
Znc.



3
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14, 1942

=2

Augu:

Mr. &lders Spalding

Safford, Aricona
Dear aldori:
Many thonks for your lotter of August 8

anl she cppliceticm for She devalopmsnt loza, your

office copy. L will review your application and

sage i4 along to the LOULY .

Y

il hest wishes and kxindest regards, T am

Yours very truly,

J. 8. Coupsl, Director



CLEVE CURTIS

CLERK

A ' COPTY

Superior Court of Grabam County

J. D. MERRILL, Jupce
SAFFORD, ARIZONA

August 8, 1942

- 7

Hre Je S. Coupal, Dlredor,
Department of llineral kesources,
415 Sosebullders Zullding
PlLoenlx, Arizona

il

Dear lir. ucunal:

hank you very vour letter of August
5, concernlng our appllicatl SRk v Developnment
Loan on the Lone otar nrens nt to your reguest, I
am enclosing herewith our o f the anplicaticn for
a Development Loan, Tocket T 3936, I am also
enclosins ag an addit’onal 1t pmertinent %to not only our
latter application bt also the previcus application, a
clinning from the local newspaper ccantaining xaluaﬂle infore-
matlon concwrnin_ the Lone “ta“ sroperty wri wael
Flaherty Will vou nleacse incorporate

Docket yumopr EeNDU=3056 and advise nme
coples are required for malling to &

will ve sufficient to return witk
Since thils i1g the only copy we na
application, we would rcguest t“c
£

S 1
s 2 5 i gy A oy A= f 4= o5 1 . ™ »
vour investigatlon, the [ile e z

o 14

el of our [
non the completion of
t 1 nod to ug.

-
v
ES
Y]

G

gcelnt of g letter fron sharlie

~ A
Willis, bea same as the one recelved [rom you,
e

In wizick he 88 our «Uﬁl.@;@idn hesz ceen delayed

hecause ol ficie information, It is true in our first
application we Lvd 3 for additional assay and exploration
rerorts. We are £ unasle to furnisn the information
they requlred and Le«l :ﬁaf t;iu reguect on the nart of H.F.C.
~quarel“ places our subss cuent apnlication wi the category
of mropertles contemplated Lo h& venelitzd by th: Class C.
1@ululdu;0n recently enacted and the tsnor of r two application

-

has been with that thOﬂ“ht in m“‘¢, a: @ that is the reason that
our first application 18 specilically refsrred to in the latter.
vou will notlce Lhat the apnlicabtlons are verry similer and they
conbaln all the data we have svallable at present.

e that your cepartument
se loans and.,ye
n 58 O LC

T annll

e
in their power %9

K eppreciate
Jour continued »Hromp

b1 app



\
Will you please call on us if there ls any additional information
necessary. I1f the department has enzineers in this district or
close to tihis district, we would urge that they be sent in to
look the pnroperty over ancC I assure you that at any time that
mizht »e done we shall be glad to fully detall the property to
the englineer,

Thanking you snd with kindest nersonal regards,

. o o
I am
»  Yours very truly, =«
,5":-
At
Merrill
JDii/nr

Tncleosures,

S
Copy to:

Charles ¥, Willis, State Secretary,
Ar!zona Small liine Operators Assoclatlon,
528 Title and Trust Zullding,

Phoenix, Arizona
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Safford, Arizona
Apr. 21, 1940

Mr. Sam Coupal, Director,
Dept. of Mineral Resources
Phoenix, Ariz.

Dear Sir:

Replying to your letter of Apr. 17, I would like to state here, that
in the "Lone Star Mining District®, there are two properties that have seen any-
thing like mining operations. They are the Lone Star property, or formerly call
such, Now split up into several smaller operations, one of which includes my own.
The other, was the old San Juan mine, 3 miles to the N.W. I am soryy I do not
have anything on this property, but will give you a brief outline of it's history
as 1 remember it.

At the time the Lone Star mine was working at it's best, 1900 to 1907,
the San Juan was also going great. Some where along there a 50 ton Mill was
installed. Considerable success was attained - To what extent I cannot say.

These operations were carried on for several years. The Co. then: ran into varyous
difficulties which in the end, resulted in the property being jumped by four local
men. After long court proceedings, a decision was handed down in favor of the
jumpers. These )i men sold the property to a Co. cd led the Atlas Mining Co. Thru
these operations, 3 churn drills were put to work & an extensiwe drilling campaign
was carried on. As a result of these holes, a considerable ore body was developed
& mined. Three cars per week was sent over to the Douglas Smelter - This was
during the war days of 1915 to 1918. At one time I had in my possession, copies
of all these settlement sheets, assay reports, dozens of letters and other valuable
data regarding this period of operations. I was corresponding with Arthur Houle
of Tucson, who I used to work for in the Shattuck Mine at Bisbee. Mr. Houle was
intensly interested and kept calling for more data - Finally he asked for coples
of the drill holes assays. These I could not get but did succeed in getting = the
samples themselves, a whole box of them put up in small envelopes. I sent these
to him and then he was ready & willing to negotiate a deal. Tje owner Mr. Whitney
of New York who as you know now, is in prison, refused to deal only by cash con=-
sideration. Mr. Houle of course would not consider such a transaction and away
went another good chance. Mr. Houle did not retwrn any of the data sent him, con-
sequently I am left flat - nothing at all on this property. As I remember, those
settlement sheets ran between 3 & 7 % copper with an occasional car of high grade.
All the surface workings show a solid body of low grade copper - All machinery and
dwellings are gone =~ stolen, what: is left has been stripped and of course is all
out of date. My suggestion on this, would be to write the Douglas people asking
them if it would be possible for them to supply you with copies of all these oper-
ations, I believe they would gladly accommodate you.

What you mean by the Lone Star District muat be the Lone Star Mine.
There are of course several properties aut there, but all are in the Lone Star
Mining District. You have in your office now copies of everything I have end the
property. A. E. Almind's report - & a letter descriptive of the early history
of the Lone Star Mine individually - and of course old company officials have
plenty other & much more valuable information on this, that you tried to recover
while in Boston, and I have tried many times. Having seen the property yourself
ghould help greatly also.
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Our Kirkland Hill area is not covered by any reports or other data. I
have however, outlined it's history briefly on one of the questionnairs put out
by the Dept. of Mineral Resources, and also by Newt Walcott's statement. I don't
know what else I could add that would help beyond all what you have.

Now a little personal information for you. Last Wed. afternoon, one of
wy associates, drove out to Tom Norquay's property to take a box of groweries.
Things didn't appear natural he said, when he reached the cabin. He opened the door
& got the shock of his life - There gtretched across the bed in his underwear, lay
Tom - dead. According to the doctors report - he died of heart trouble of which
he had been treating for some time. There was no indications of a struggle at all.
A week ago last Fri., Tom came in the plant to see me & gave me 2 new A.S.M.0.A.
members. Very pert & jolly he walked out & an hour later he brot in 3 more, & by
noon he had given me 8. I never saw him feeling any better or looking better.
That afternoon Jack Folks, the one that found him dead, tookhim out to the mine.
Then last Mondsy, Jack took him & load of ties & timbers so he sould collar his
ghaft he was working in. Jack carried them over to the shaft for him. We went up
yesterday to get his belongings & noticed he had done considerable work on the
timbers, figuring he had over worked & over heated himself resulting fatelly.

Tom was our local councils chairman you know.

Now for a problem you might help us out on. lLasi week we took in a fourth
partner on our mine, In return he is fixing up this old homemade compressor & going
to finance all the expense of getting out a car load of that rich lead-silver ore.
We none of us have any confidence in the compressor, but he is willing to buy a
second hand one if he can locate one pretty cheap., EKnow where we can pick up one?
We're going to put two miners out there & what chalk line do we have to walk? Is
insurance on them necessary at present? Let me hear from you scon, and by the way,
if you see Walcott or write him, please tell him about poor old Tom, will you?

Hope the information I have given will guffice.
With best 'il’iahes, I amy

Yours very truly,

ALBERT SPALDING
P. S.
Glaneing over your letter I note you asked about the work that has been
done & the owner,
There has been considerable work done there,by Shaft & open pit & cuts.

Considerable drifting & stoping underground. They are to a depth of 300 fte &
there are several shaftse.

The owner is Mr. Whitney of N. Y. a Stock Manipulator I believe = Anyway
he manipulated himself into prison & so that will be hlz address.

' Mr. Os Ae Golding - Safford Ariz. is in charge of looking after the
property. You may get in touch with hime

A. Fo Se
Please pardon me for the pencll but I'm writing this while at work in the plant.



S s

REPORT
On the

1ONE STAR WINES INC.
 PROPIER? IES AT SAFFCRD,

GRAHAY COUNTY ,ARIZOVA

Joid Mosdivy.

&

PROPERTY..

The property soneists/of Sifey Five mining c¢laims gxoupgﬁwa:ound¢/
he - original LindseyYand Anders eleims,luter known w8 Lipe TONE
QP AR MINE,THR very recent acquisition of two ¢laims that were cen=

trally located,now consclidates the entire group making an unre-

stricted ares of one klous:und and edglwy acres.

Thia block of ¢claims exienc mastarly ,southerly ,wepterly ,and northe=
cvly from the ground tLhat was the original TOME STAR ¥ INF,and wnich
wae operated during the late eighties and ninet ies.

The above claims are held by deeds duly recordsd or by lecation
and annual representat ion,the owner in eiiher case being the TONE
gr Ay INES INC, The exception to the above being the two claims
just recently aequired and the title to which ig now in the Proces
of being obtained.

HISTCRY ..

The early working of the TONE GTAR c¢lairs wae started about 1886
by Lindsey.

Tne rich oxide and carbonate coéﬁbr ores ,containing small amounta
of zold and silyer,are sald to have been axndsed on the surface d
the Tdndaey ¢laims as bold cuterevs. “hz cepper content was f{rom

Tindfey built & small smelter on the Gila River elght miles from
the mine and proceeded to reduce these cxidized ores to metallic
copper. liis operations attended with some degree c¢f success,con-
tinued until 1898, when lindsey and Anderscn sold the property

i
ta 1, T;. Q‘ualoy °

s .
Qualey in turn organized = stock company with headquarters in
Boaton ,dass. He at once caused to be mined the rich black sul-~
phida ore body which had been enccuntered near L.e TONT ST AR SHAFT
cn Lhe mndred foot level, Five tons of thile ore was z¢lected and
shipped to Hoston and placed on exibition there,resultirg in the
s4le of considerable stock.

These operations resulted in a considerable tonnage of‘veny rich
cre being mined and shipped to the Bl Pagso Smelter. The superin-
tendent of the mine,C.B 8palding,ras told that this concentrat ion

of work was solely for ghn purpose of atimulat ing investment in

#
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the property, that very nhortiy an extensive development Pprogram
would be inaugurated. :

" Tne development Program was not started until aiter Qualey had
neAan removed from the company for gross misappropriation of funds.
Prus the working capital for development purposed started off in
‘w very iimited Rashion.¥For a period of years no further work was
done in the TONE STAR SHANT and mine workings. 5 om
Cn tue adjacent gruund the MITES shaft ,also the CIARA,EISIE and
other shafts were sunk to depths of 100 to 500 feet. ¥inding that
they would have to sink still deeper ,and having egquipment with
1imited capacity for depth of operations,the final development
work was carried on in the TONE STAR SHAF ., Superintendent C.B.
Spalding ,describes the work briefly as follows:i- ' , '

"After doing some repair work in the shaft ,we started sinking at
117 feet., From this point on cown as far as we went, 485 ft. the
vein is continuous without a break.Assays lLaken all the way down
show copper from one to eigat per cenb. The sii and elzgnt per cent
returns were coming in, in greater frequengy curing the last 20ft o
of sinking,snd it was at that time ny firm conviction that anot her
50 to 100 fzet of depth would put us into commercial ore-~-that 1is,

shipping.But there was no money to go on witnd"
PRCDUCT IOV ..,

THR TOWE ST AR production is waid to be about 1200 tons of 15 to
60 per cent ccpper ore,fer the period of active mining operations
by Gualey. Daring the late war period of nigh priced copper,some
considerable production was made by Lhe tuen owners and leasers,
probably ten ¢r more car loads were shipped.

Tis it appears that the TOVE 3TAR and immediately adjacznt prop-
ert les have produced from 50 to 75 car-loads of oxide and carbon-
ate copper ores,averaging from 19 to 60 per cent copPer With Suo=@l
values in 70ld and =ilver. Althou sulphide cre &us been developed
at wsomé points,none of s above producticn can be credited uo
sulphide ores, THE TOVE STAR ¥ TIPS NG, ,during some of the work of
testing cut the surface ores,nade two amall -lot test shipments.
The results of these sznibments are of interest and cepies of the
getrlement sheets are given &8 rollows t={(Not= At tachea to original)

During tne former uvperations of the TOVE ST AR under the augley cor-
poration,there was a profit accruing to the company from the scale
of working then carried on. A conservative statement made by the
then superintendent ,vs8 to the effect that during dpxinx the time
that the ore body was being mined above the 100ft .level ,t he returns
from snlbaents made ,pald considerable profiti above the cost of op-
eration.T here is no Way of getting any record of the asount of pro-
duct ion of profit made at thai time,

ECONOMICAL GEOLOGY OF LTONE STAR MINES,.
COUNTRY ROCKS.,

The country rooks of the immediate vicinity of the TONE STAR are
acid intrusive volcanics.The prevailing strike is E.15 to 40 N.
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The vein is d4ipping norih under Lhe porpiyry . The enlire forzat ion
nas the appearance of large dikes thatl have varying widthe up 10
many hbundreds of feet, "hese dikea cun be followed on the surfpcee
for great distances snd ave finally obscured ly the capping of
younger voloanic rocks. This cuspping of volounics forms Lhe moun-
twin of this part of the Glla Range. In contrast tu the scuth wesl
are tne Pinaleno Mountains ,sliere tne uplift has been maGn grealer.
The granites form the entire masa of the mountain. I'he capping
volosnics have bsen entirely eroded KAay.

Prne rocks identified avs aa follows - PORPHYRID IC SCHIST gontain=
ing dispeminated IRON PYRITE,no# slversd to IRCN CXIDESs ASDESTIIE
PORPHYRY § QUANTS PORVHIEY DIARASE and DIORIPE at the north end of
the district. The younger voloanics are mande up of BASAIT ,RHYC >
1TI0 &8, PUPF and AGGTOMERAY ¥3. Of the maln Took area there was alao

" 4uATZIPE, SSCONDARY 1IME and lavge rodies of silicm,as of OV
. Waler depodition. L . -

" Dayslopments workings tec dste® show numercus veine ranglag in

" “Width from two feet to as wide as twenly feet. The general strike

. of these velins is northssst and scuthwest There are probably ten

or mors such veins crosaing Lhe property and easily tragsable

" ‘pecause of the heavy GOSBAY eap.

Of very great importanc® ars the zoned of the guartz PORPHYRY
DIKES , in whnich are found frequent atringers of cobper mineralse

I'nese stringers are rioh in copper content and increase both in

size and in copper content as they are developad in dzpth.The
PORPRYIY for extensive widths is highly kaolinized.This then apP-
pears Lo be the reason for the finding of the sulphides and the

" ocopper minerals at a mach 1ess depth below the surface in th @

QUART 2 -PORPHYRY ¥A3S.%han in orushed ,shattered and oxidized veins.
At some favored pointe within the veins,ihe walls may be imper=-
vious and the vein contenis therefore protected from leaching by
this or other means .Here the copper veine,with aivays & small
gold and silver value,is found as rioh ore within the vein. Hore

[ ‘generadly the open grushed vein matter is leaohed of the copper

values for meveral nundred feet of depth.

" sne following sulphide minerals wers recognized: PYRITE, posaibly

| HARCESTI'E, CHATCOPYRITE and CHALCOCI? €. Alsoc GALENA gocurs in tie

sres to the northwest and southeast .l ke only SUIPHIDE minsral ob-
served within the veins was CHALCOCII B,a8 all Primary sulphides
ars oxidézed wicthin the vein walle,In depih &b permsnent wWaler

1evel ,the sariched sscondary ooRPer ores are unquest fonably in

pnese veins to be gponed by Lhs desper development of Lhe vains.

" ¢pe rich oxides and ocopper glange pProbably will form the greaier

........

 part of the mineralization of Lhe ENRICHEENT ZONE.

TOPOGRAPHY & VBGIUAT ION..

. The general countTy of the mines is just above the page of Lhé

south end of the Gila Mounbain Range.A gensral and unbroisn
mountain slope rangss from the Gila River at an elevation of =
3000 fest to the mins sl an slevat ion of 4200 feet. About 800G

' fest covers the difference in elevation of the high and do¥
zround of tne mining propesty. . y
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Being the southerly exposure of the Gila Yountains the gounity
is entirely devold of timber or even small trees .9mall mesgquite
yucoa,cacti,and grasses conatitute ths vegetation of thne mine
ar#a. In general Lhe above grow thrucut the ar-a with the eéxgep=
tion of oné or tWo spPols Wharae the heavy minaral contemt of the
soil or rock prevented all growih. '

CTIMATE & TRANSPORT AT ICH,.

The general c¢limatie oanditlons are the mostv yalorable possible
" to obtain,for a&ll year round operations. S

. The roed and haulinz condit iona from mine to rail at sﬁfford;atif

ropt favorable being an all dewn-nill beul.Ores should b2 hauled

. from the mine to rail for §1.30 per ton or le2ss on large coalracts.

At such times &8 the hauling of very large loansgod mnay be n8cesa -~

" ary ,a branch line or the rallroad can be run dirscily to the min-
ing ploperty without excessive ocoels of construction.

During short periods of the ralny Season oneé or wio spots of the
road may nsed attention and the orossing of the Gila fAiver withe
out & bridge will occassion several days delsy ut a time. It ie
contemplat#d that the County will construct & bridgs over tihe

...01ila in the near future,

| ASBUAED HINERAL..

"With the number of shafts on the property of depths up to BOO ft.
we would expect to find sn important tonnage of aspured or blook=-
ed out ore. But, because of the occurance in the veina at shallow
“depths of shipping value of ores,practiocally all this surface ore
 has heen mined and shipped to the smeltar., (here are several oar-
loads of shipping ore still available in the Tons Btar Wg;king
above the 100 foot lsvel.Also to the east on the Ione Stdr No.2
¢lsim,and to the wést on the ¥ARION Claim. Shipping grade of ore
can be mined after doing a very small amount of davelopment Work.
This is not ore blocked cut and no estimats of tonnage will be made.

- PROSPHCT IVE AND PROBABIE OWES..

At the points above menticned on the lone Star and Yarion Clzins
good zrade of shipping ore cen bs minad continuously in moderate
rennage,after ocarrying on of about aixty days of development Work.
There are several other peintas on the surface offering nearly as
artractive sssursase of ors tonnsge from reasonable awounts of de-
valopment work, .

The development of the richer ore horizZone of vhe veins has not yel
been accomplishad.fhe Tone Star Shaft is st 489 feet ,bottomed in a
o1uAY PORPHYRY FORMAT IOH ,with a dip o the nortn under the mouatalin.
Witnout doubt the lsvel of sulphide cres #ill be engcuntersd wiithin
 ths next ons or tWo imndred fest.¥iile at ihe surface down 1o the
150 foot level,l5 to 607 copper content shipuents of ore were mades
it is reasonable to expect tiat the rioher ores a8 shipped from the
veing in depth will carry from 15 to 40 ¥ copper with inoreasding

- yaluss especially im GOID. ¥With the oPening of the sulphide ore lore

izon an important tonnage of ®hipments of excellent grade of ore
can be maintained. Sk S o, v
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The cost of marketing the ore to smelters is attraotiveiy low.there
 are six or more plants located at distances up to about 100 to 150
miles rail haul from Safford,the shipping point.

The development of large tonnage copper ores disseminated in the
QUARTZRORPHYRY or in the large shear zons that diagonale across

. the PORPHYRY ,1is the ult imate to accomplish for the making of a

' very large copper mine. There are two or more areas on the property
that amply justify detailed study and development work to determine
such ore bodies. The proving of the lower grade ores will entail a

”;i;Q1§$ge milling plant and therefore a large investment of capital.

" large outlsy of capital for such ore development is not to be at-

tempted too rapidly.The tonnage of ore contained in an ore body of

300 feet vertical extent and of areal extent equal to half a mining
_ claim,would amount to over TEN MILLION TON8 of ore. . .

" 'As mentioned above,the shear zone in the PORPHYRY,and aldo the area
. that now shows almost a stock-Wwork of veinlets,both contain small

""" yalues at the surface. The geological conditions are in every way

_favorable for the large tonnage bodies of the lower grade ores. 4
study of the geology of. the entire surrounding areas,a survey of
all the developments as Work Progresses at the Ione Star,and & com-
' plete record of all data kept during operat ions ,will all assist

... greatly towards developindh the probable large tonnage lower grade

. .ores.

" GEWERAT INE SUPPLIES..

. The supply of labor at Present is easily obtained at the Arizona
' scale of Wages.Transient and Mexigan help are available for the

' ‘general inexperienced work. Proximity to the larger copper mining

- ‘mreas,and the nearness to rail and highway,are beneficlal as to

"’ 'labor conditimns and the obtaining of all other mins supplies.

iﬁthefefis no supply of surface or running Water over the properties,
Excellent supply of well water is available at from one to two miles

V‘_'distance and at 150 to 350 feet lower elevation than the mine. ¥For

“Jarge water supplythe Gila River will always afford unlimited sup-
Ply at eigut miles distance from the mine.

... POWER.,

" &t present power will be supplied by means of internal combustion

“';,fuel 0i) engines. later it may be economical to bring in an elec-

_ tric line and Power from Plant located on the railroad at Safford.

Bxplosives are 6btainable from the Apache Powder Co. atl prioei less
than is generally paid by mining companies. local timber is avail~

-+ able from saw mills about 30 miles from the mine.



“ARKET ECONOMICS..

The recent lowered price of copper has bedn a necessary economis
adjustment ,brought about by the heavy Production of copper with an
attempt to sustain higher price levels,and the competitions of other

 metals. The present price levels of fomm 12 to 14 ¢ per Pound,appears
to be conservatively low, _

There will,no doubt,be ad',j‘gste_t;i "scalve«' of wages,alsc pospibly a short =
er number of days per week worked out in the very uear future,lhe sa:e
~_Prevalling in Arizona and other parts of the west. '

Rl v :

"~ The slump in copper price is not affecting the programs of expansion
‘now being carried on by the British. Frood and Copper Cliff,of the
. International Wickle Co. of Canada,are going forward with their ex-

. 'pansions. The same is true of Rhodeslian Copper mines. ‘

__The above mentioned peice of metal permits a very safe margin of prof-
774t to be made by the well established and going copper companies.

" Woderate production and a well balanced development will make a suc-
" cessful copper mining enterprise at this time, R

RECOWEEDAT I0NS..

The ‘major development operation to be carried under the present Gon-
"ditions,is the sinking of the Tone Star main shaft tcd a.depth of at
least (200) feet deeper on the vein. This work should develope the

"~ vein below the sulphide ore level.

" Conditioning, re-timbering and benefiting the prement shaft mst '
“~ sarried on first,in order to obtain safe and more economical working
"~ coniitions for shaft sinking. A station must be cut at the 800 foot

level of the shaft,and cross-cut drifts should be driven at this
evel,to the foot and hanging walls,tc determine definitely the posi-
tion of the vein. The shaft from the 500 foot level downshould follow
"'ag oclosely as possible the same angle of dip as the bottom 200 feet
~of the present shaft. o ' o

Two or more secondary developments should be carried on ccinocldent
_ with the Tone Star shaft sinking. It 1s reascnable to expect thsl a
__considerable amount of good ore can be produced and marketed as a
result of these secondary developments. ' )

 Pirstly,the large vein cn the Marion claim near the west side line

. ..should be opened by sinking a shaft at the point of intersecting

...veins ,as shown on the surface. Because of the surface conditions it
'is likely that work should be carried on a little to the east of the

above point mentioned. . . ..

. 8econdly, the extending of the Tykins adit tunnel until it outs the
_ lone Star vein,and from this Point open the vein by driving a drift

 easteri, to the east side line of the lindsey No, 2 oclaim. Show ing
....gome® of the best ore observed on the property occur at this po int,
. .-a8 Well as the fact that some of the richest shipments of ore. mined

v near the ‘surface at this working.

sy



Thirdly: opening up the Ione Star vein on the Silver Star No. 1
claim at the point of intersection with the 8ilver- Btar vein and

the Worthwest fault. The opening of the last two Points named.wnl
be produot ive of marketablc oTes 88 the work proceeds. .

 The installation of air compressor, power drills and equipage, us
““well s a hoist capable of sinking to & thousand foot depth,. Wil
A%::';bs“necessary- o

. Respeétfully submitted,
 A.E.Almind,

"Mining Engineer

8UKHAHY AN‘B 0015!61118 ION

In aummcrizmg this report, I wuh to emphasize che x‘ollow imr
,._,crt 1nent facte , , _

,__A"“;‘W‘;'th Definately a product ion of shipping ore has been. mad.o from
"""““jthe T.one 8tar Mine. _ . '

nd- Profits nhave been madio from ‘individual ore shipmenta and";‘
e periods.by ma.kins production from the veins. _

'1.:5:-&‘ For a period of 25 years tha pm?erty was. held in amall pa.r-» .
-ela.making for but small and individual operations.

"ﬁh_\- No eo-ordinated devéldpment Work has ever been oarried on,”
d the vem ores from baio'w tha water lavel have. never been raaahed.

,th- The chara.oter of the au‘lphide ores thus far encountered i8" auoh
"“that great enrichment in the value of the ore may be expected i.n ‘the
: deeper 1eveh of the veins. - , , Wy

6th~- The average velue of the win ore tius far produced.are aufficm—
‘;‘,utlj high to assure good profit with even the marketing of it axmll
, tonnas”. ot o R,

In view of the above,my cencluaion is that a reasonable a.mnunt of

- _capital is necessary %9 develop the mine. That is,with specific re-
 ferenoce to the vein & tem,and the shipping ores down to and ‘below
.mater level. And,also sthat adiitjonal capital be alloted to mzke.a

.. geophysical survey,with a view to proving and later developing. the.
 areas of largc tonnage and lower grade milling copper ores, The cost
~iof the above zurny ghould range from five to ten thousand dona.ra.

v BxcePy donal care as.to obtaiuing’”&empetmt and experienced. operat.ivea

g a’rmula be exercised. ih this connection. A study of tae development .

: nd - t pf the 8am® yould cause ua to

ie,qommend thut thh bompuax Pr&vm ; Iorking fund amount mg to ﬂff-y
for the donlopmaut. work and operation of the mine. f
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Wessers leonard MHickey and K.S.Yykins.
Hollywocod, Calif.

Centlemens

In accordance ¥iith your reguest, I have made an examinat aon ¢f the
Tone Rtar "ires,/ Ins.,Preperties at Safford, Arlz., apending on tae
property time from May lst. to Hay 10th. inclusive,and further time
in Lroveling and detail work. T beg herewith to submit repoxt.

The prenerty that you now have,nfltler gelling groups of claimeg {rom
various owrers =nd conmolidating threm under the one cwnership of tne
1cne Star Hinas, Inc., is of sufficlent size and scope,and evident

merit to justify /tha sEatemeiE:thaL it will bkecowe an important Pro-
ducer of copper. A

The proximity to very productive areas, as Morenci-Clifton, Glote and
¥iami, way or may not be of moment.The study of the seclogical con-
ditions from the Pinalemo rance,the Gila range and the Clificn and
¥orenci aren,show that the udlifis ol format ion,mounteain forming and
mineralizat ion condibions are caused by the same deep seated intru=
sive and mlso Drobably the same volcanic intrusives. The sirike of
toe auetrte-porphyry dikes and alag Lha sourdss of the faulis are such
that it may vs Possible vo dsfinately tie the Tone Htar and the Clif-
ton- MYorenci areas to the same system of fractures and fissures.

The Teae Star Vine asibits defirxtaly two types uf ove vodies. he
first coour 35 Teinz,vnich ars zleng the faull craotures waving o

genersl strike of 2 1litile nerth of east.fwo cr more of these veins

have been productive to date of a shipping grads oi copber ores ,con=
taining both geld =znd silver valuee. Furtper ore #3il1 ,no doukt ,be

found in other of tre veina. Jscondly -- raplagemnent ore bodies in tne
shear zcne,or the stock«vork tiye ore btody. Thirdly = ja the pessitle
disseminsted ores thruout the meartz-porphry. Having as a ragis the

first type of ores Lo develep,as these cres proving to bte ol very ex-
cellent values centaining righ-gvude CcoPpEr contant ,With slbkgs-aeme g/~
veluee in zold aznd silver d uis cluss of ore,is shipping ors.Can be 7
marketed st vhe near bty smeliers at a profit ,snich shkould tenstit

yvour engerorice pregtlys Tonnsge o brege creé oave Leen snipped snd
furtrer tonnege {rem sevaral pouinte on Lhe property ,#ith kut little
developwint work,carn be ained snd apipped af a geod profit..diwms,have

ing » anipping ors vill zssiatl Zreatly in developing Lhe large core
tonnaZed .

t

The aavelooment of tonnage,in bodies of xilling grade orag,muat be
clogaly ¥ent in mind and work outlined to obtaln this end.Deeper de-
velobments in the norplyzry of your ares,nhas proven the ore goeourrence
within the sordhyry a3 zsod sized veind gontalning sulphide orxes.
These are high-grade milling vres,cabable of Producing very rich cony
centrat ion produvcts.fhat ,witn the proving . of a suitable large tonnage
of these ores,milling opPerations should be carried on.



A fact that the production cammot be made entlrely as dirsct smelt -
ing ,or sndpping grade ores,urges that any adjacent property that can
sontribute tonnage of milling ores,should be acgquired cn a reasonable
busis for the Tone Btar Vines,Inc.,organization. This to be done in
ordsr to co-ordinate development werk,and build up 2 large tonnage
for veserve and milling. '

that there mey be iarge ton-

It i entirely ressonable tc consider :
rea of tne Tone Ster iine snd

nage of leachable ores,vithin the =
adjzcent prepertiy.

Thiz should be held in nind and further study and work done Lo Prove
this conditlon. ' '

Tegpect fully subzitted,
A.E,Alming,
Mining Bngineer

Yay 20th. 1$3C
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August 31, 1960

Kemmecott Copper Corporation will start sinking a vertical two
compartment shaft at its Safford, Arizona copper claims early in
September. The new Co. shaft will be for development purposes only as
it will be too small for ore production.

The new shaft will be 800 feet deep with a station cut for develop-
ment of one level, the 3900, about 50 feet above the bottom. from the
station it is planned to drift and crosscut and then diamond drill to
gain further information about the very large mineralized area which
cover several hundred acres and is known to extend to a depth of at least
2,000 feet,

Kennecott through its exploration subsidiary --- Bear Creek Mining
Company --- has been actively exploring the district for four years and
in May 1959 purchased 120 mini-g claims for nearly 34,000,000, The Lone
Star Mines, Inc's claims were the key to this sale. S5ince the sale
Kennecott has been doing "fill in" diamond drilling from the surface and
has outlined 100,000,000 tons plus of less than 1,0 percent oxide copper.
The new shaft will be the means of access to this deeply buried deposit.

Intersstingly the new shaft will be sunk not far from one of the first
diamond drill holes drilled to depth in the area, That was done by
Consolidated Coppermines Corporation in 1949,

The new shaft will be two compartment with a minimum rock size of
11 feet 6 inches by 7 feet 10 inches. The hoisting compartment will be
5 feet 6 inches square with a counter weight in the adjoining manway
compartment, Kennecott will purchase all surface equipment which will
include a steel headframe, 100 kilowatt GMC Diesel electric generating set,
one Ingersoll Rand 600 cubic feet per minute gyroflow compressor, and

one Vulcan Denver 90 horsepower single drum hoist.
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SAMPLES RECEIVED FROM A. P. SPALDING

(Lone Star Mine, Ariz.)

February, 1947

No. Au.0z. Ag.0z. Pb.% Cu.$b  Zn.% Description
1 0.010 0.8 None 2.1/, None Treasure Box #l. Sample cut across 20'.
High grade vein running through this, not re-
presented in sample.

2  Trace 0.2 32,6 0.51 0.2 Lead Hill. Semple (Spalding) No. 1 40' shaft.

S E. side of vein. Sample width 2' in 4' vein.
Cut at 30' depth.

3 0.010 0.6 0.8 0.10 None Lead Hill. Sample (Spalding) No. 2 - 40'
shaf't West side. Depth 30'. Width of vein 5!
W. of Sple 3.

4 None 0.1 Nons 0.10 None Sample (Spalding) #4. N. of L.S. shaft.
Taken on both sides of canyon and in bottom
fer 300'.

5 0.040 0.8 None 0.05 None Lead Hill. (Sample - Spalding - #5) General
semple of vein material piled on dump.

6 0.010 0.8 6.0 0.10 0.8 Lead Hill. (Semple - Splading - #6) Taken
from cut cn vein 100' 3. of No, 1 vein and
300! above No. 5 - 50' shaft. Depth LY -
Width 4'.

7 0.030 Le5 + Nomne 0.76 Nomne Iron King #5. This material is off big No. 1
vein. (Is this iron pyrites or copper
pyrites?) AS.

8 Trace 0.2 None 346 0.3 Iron £ing #4. Another vein 150' above big
No. 1 vein. Not uncovered enough to deter-
mine any width.

9 Trace 2.0 None 1.12 HNone Spalding Sample #2. Ledge width of sample
4Lt alongside of cut lst canyon N. of L.S.
shaft.

10 Trace 3.1 None 5.81 0.1 Iron King #1. Representative sample of
shipping ore 4 vein off top.

11 Trace 0.3 None 1.63 MNone #1 Long Star vein. Vein width 2' Dept. 10'.

12 Trace Ladk None 0.15 None Lead Hill. Sample (Spluding) #4, 50' shaft on
game vein as Nos. 1-2-3. 300" east. Dump
sample,

13 Trace 0.4 None 0.91 Nonse Iron King #2. This material is out of same
vein as #L.

1 0,010 3T None 8.05 None Norquay Shaft. Depth 20' - Width 6.



No. Au.0z. Ag.0z. FPb.% Cu.% 2Zn.% Description

15 Trace 0.6 L1ad 0.45 0.8 Lead Hill. Sample (Splading) #7. Taken from
large pile of vein material on dump. 157
shaft. Width of vein in sheft 6'. About
300" $. of #1 Shaft.

16 Trace 0.4 None 1s53 0l No. 2 Blue Jay. <Seme veln as #L. 300 or
4LO0' W, and cut over 3' width.

17 0.060 0.5 /27,0  0.81 Nome  Lead Hill. Semple (Spalding) #3. Same vein

N as Nos. 1 and 2 but on top of veing 50" E.

from shaft. Cut on 2'-0%,

18 Trace 0e5 None 1.32 B0+l Clara Shaft and Tunnel dump sample.

19 0.300 Bis 5 None 6.01 0.3 #1 Blue Jay. Pay streak in 4' vein. W. of
streak 1'. E. of tunnel 200°,

20 Trace 0.6 2es 3.00 0.1 Blue Jay No. 3 Sample. Several hundred feet
W. of No. 2. Same vein. About 3' width.

21 Trace 0.3 Hone 1.22 None 45, Claim #4. Sample cut over 25' width.
Large outcrop of low grade.

22 Trace 0.3 None 1.22 044 Iron King #3. 1' veia. Sple. tugen off ftop.
Lbout 150" above vein #l.

23 Trace O«k None 1.02 Hone #5. 6' ledge at the sample. 100" E. of

open cut on same ledge.
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RePLY TO

REPORT ON THE SPALDING MINE

The Spaldikg Mine, lying eight miles &ortheast
of Safford, consists of five claimsy;alled LEAD HILL and
twenty-two claims called THE COPPER

The entire area is in a granite porphyry cut
with parallel veins. The Lead Hill has six parallel velns
with a large intrusive of quartz. The veins are all
parallel. They dip to the north on the north side of the
quartz blowout and to the south on the south side. They
are very persistent, about four feet wlde.

Seven samples taken in various places on the
property showed that the velns as a whole are not merchant-
able. The values occur in chutes or pockets. The north
end of the property shows a high value in copper, which
would indicate that the mineralization would run to copper.:
at a very moderate depth.

The twenty-two claims lying North and East of Lead
Hill are a continuation of the same formation, the same
series of veins running parallel, but all showing the ore
copper. At the end of the claims adjacent to a large mountain
they run into a very large deposlit of oxidized formation,
very red, badly leached, all openings on all veins showing

copper glanc and carbonate in places to a wldth of thirty
feet.

Several deep shafts were put down on the property
years ago - one to a depth of four hundred feet, which was
just entering the sulphide zone; another with a depth of a
1ittle more than five hundred feet, which definitely entered

the sulphide. From the showing, the property looks like 1%
should be a big low-g rade.

DATED MAY 20, 1947. é;

E. H. Sweeney 7




No. 233 De Phoenix, Arizong,

. CHAS. A. DIEHL May 17,1947,
~
ARIZONA ASSAY OFFICE
Mail: P. O. Box 1148 815 rNorth First §treeL Phone 3-4001
THIS CERTIFIES That samples submitted for assay b)p EPARTMENT OF MINERAL RE Soyo%?]i’nbés follows per ton of 2000 Ibs. Avoir.
v VALU D E % .
'QLD ING Ou:::; ::lths q‘%;_}?’; Oun:::Lnndths V(:‘%I;U S G & Shiver LE D PERCERTIASE BEMARKS
‘?AR- 18 "Ha W all i
ggcggg cut=-200 Ea§t Trape {01 | G5 «30
I p fines 2 L2 | $.18 Jo2 | $.B5 Ga53 | 419
heavy. . . "
Dump-H-l-Cut 3 L5 | $./45 J03 $1.p5 | $1.50 [19.11
narallel velin » 5 : @
4lyein, iy . &
~ Dump-30'shaft/ 5 L4 | $436] 401 |$ep5 | G471 | <30
12
D R .
pliosNordR ghls1 6| 1l7 B1.53| 402 |g.ro| 2423 | .42
m _LJ"' +
Q\T; Ia%e(})c zgirsxk}%fb 1,5 (51435 108 $2,B0 $4 {15 «19




Phoenix, Arizona,

No. 363 De
, VALUES CHAS. A DIEHL Jan,13,1948.
10z. Gold. ..o ceecieiiaaaneaeee
1 0z. Silver .cooiiiaeees 0 .
1 By COPPEr-ccsicssavsammanmanenacaa-. ) ) .
11b. Lead..ccoeeaeeeecccenccaenne
11b. ZiNCuueaeencaecceececaeaenn . _
Phone 3-4001 815 North First Street ' P. O. Box 1148

: - R
Tuis CERTIFIES That samples submitted for assay by giﬁ:;gegi d;f gi?igig‘ungz Ourc?osnldin as follows per ton of 2000 lbs. A
® 9 L

SILVER GoLD %6 PERCENTAGE
TOTAL VALUE
VALUE |————-| VALUE ; REMARKS
MARKS Ozs. | Tenths Ozs. |100ths of Gold & Sitver | ey DPER

No.1l1l 1.16

/ é __j/') , . \ ' —

AN

Charges $ 1+)) Assayer ARIZONA ASSAY OFFICE




oA

SUMMARY OF THE SLOOP FEASIBILITY STUDY

A study of the feasibility of fracturing copper orebodies with nuclear
explosions and the extraction of copper by in-situ leaching methods.

Prepared by the San Francisco Operations Office of the U. S. Atomic
Energy Commission; the Department of Interior's Bureau of Mines;
the Lawrence Radiation Laboratory, Livermore, California; and the
Kennecott Copper Corporation; with technical assistance of the Oak
Ridge National Laboratory, Oak Ridge, Tennessee.



1. Introduction

This is a summary of a feasibility study to theoretically evaluate
the use of nuclear explosives to fracture a low-grade copper orebody
for the subsequent extraction of copper by in-situ leaching methods.

Such a method, in which the metal would be dissolved from the
fractured rock by percolating a chemical solution through it, would per-
mit recovery of the metal without the expense of mining and crushing the
ore. Broadly applied, the technique could provide access to millions of
tons of copper in deposits that are too low in grade to be mined economically
with today's conventional technology.

The study was conducted jointly by the Kennecott Copper Corporation,
the U. S. Atomic Energy Commission's San Francisco Operations Office,
the Department of the Interior's Bureau of Mines and the Lawrence
Radiation Laboratory, Livermore, with the technical assistance of the
Oak Ridge National Laboratory. It is one of the efforts in the Atomic
Energy Commission's Plowshare Program, the purpose of which is to
investigate and develop peaceful uses for nuclear explosives.

The study disclosed no major problems related to public or industrial
safety involved in the technique. Further investigations would be needed,
however, to make certain that this is the case.

The study recommends that, providing field studies assure that public
safety will not be compromised, an experimental project be undertaken
jointly by the Government and Kennecott Copper Corporation to develop
the technique. It suggests that a nuclear explosive, of about 20 kilotons
yield, be detonated underground in a low-grade copper orebody owned by
Kennecott near Safford, Arizona. A leaching plant would be operated to
extract copper from the rock fractured by the explosion.

2. The Need for Copper

World production of copper has risen progressively from about
18, 000 tons in 1800, to more than 6 million tons in 1965. The U, S.
Bureau of Mines reports that the United States refined copper consumption
increased from 1. 35 million tons in 1960 to 2. 35 million tons in 1966.
This represents an increase of 74 percent in six years. During the same
period, U. S. mined production of copper increased by only 10 percent,
despite the efforts of producers to add new capacity. Intensive exploration
has failed to yield any new, large, high-grade ore deposits, although a
number of deposits are known which are uneconomic to mine using
presently available techniques.



Prior to World War II the United States possessed a high degree of
self- sufficiency in copper and exported substantial quantities to other
users, Today this basic metal is in short supply in the United States
with the result that the country, to satisfy its industrial and defense
demands, is in the unfavorable position of being a net importer of copper.
Rising standards of living and increasing populations in the developing
nations indicate a growth in consumption for the world approximately twice
the United States level. The availability and competition for metal will
probably make it more expensive to buy for import in the future.

To insure adequate supplies of this strategic commodity at reason-
able prices for industrial and defense needs, the copper industry has
intensified its efforts to discover and develop deposits in this country.
Some additional copper production will come from expansion of existing
operations and from new deposits with ore grades equal to those now
being mined. However, the major portion, in the long run, must come
from development and utilization of deposits with ore grades not presently
considered economic.

3. Leaching of Copper Ores

Leaching of copper ores is not a new process. Its use in the ex-
traction of copper from mine waste dumps has been increasing. It has
also been used to recover copper directly from certain ores which are
mined and leached. By 1965, 12 percent of the domestic copper production
was obtained by leaching.

Successful practice of in-situ leaching methods has been previously
restricted to the abandoned workings of old higher grade underground
mines. Mines in Butte, Montana; Ray and Miami, Arizona; and Bingham
Canyon, Utah have practiced in-situ leaching to a limited extent in the
mined-out areas of old mining operations. The zones treated by leaching
were well fractured and had been made permeable by the previous mining
operations. In these operations the leaching solution was generally
recovered through the existing underground openings.

In-situ leaching eliminates the high costs of excavating and trans-
porting the material to a plant for further treatment. To be economically
effective, this method of leaching requires preparation of the deposit so
that the process of dissolving the mineral may proceed at an economic
rate and with good efficiency. The deposit must be shattered and broken
to develop the permeability required to allow air and leaching solutions
adequate contact with the minerals,



4, Extent of Resources

How large are the United States reserves of copper? The answer
depends upon which authority one consults. Ina 1960 survey the U. S.
Bureau of Mines estimated the United States to have 32.5 of the world's
212 million tons of copper in ores averaging 0.9 percent copper. In
1965 these domestic reserves were indicated to be 75 million tons in ores
averaging 0. 86 percent. Reported reserves have always been only a
fraction of what the earth will ultimately yield.

Large sums of money are required to outline a deposit sufficiently
for it to be classed as a mining reserve. Producers can only justify
investigating that portion of the total that offers a reasonable promise
for a profitable operation. If many years of potential production exists
with presently commercial grade material, there is often little impetus
for diverting funds to prove the existence of sub-ore material. As pro-
ducers approach their known ore reserve limits, they attempt to develop
additional reserves. These additions can be obtained by new discoveries,
by lowering recovery costs through advances in technology, or by raising
the price. Thus, the border between mineral reserves and mineral
resources is constantly shifting.

It would be very difficult to establish reliable figures for the amount
of sub-ore material that could be reclassified as ore reserves by the
development of a mining method that would allow a substantial lowering
of the present economic grade limits. The closest approximation is
available in what is often referred to as ''potential'' ore, namely, material
known by its location and quality and considered likely to be profitably
minable in the future. The amount of such potential reserves is known
to be enormous. Vast tonnages of sub-ore material exist as halos around
the economic limits of operating properties in this country. Exploration
activities, presently on a 100 million dollar a year quest for additional
ore, often observe, partially define, and subsequently abandon great
quantities of this type of material in the search for today's commercial
ores., The U. S. Bureau of Mines estimates that an additional 58 million
tons of metallic copper probably exist in potential ores averaging about
0.47 percent (9.4 pounds of copper in 1 ton of ore). Some definite
information is available for eighteen such deposits containing about 16
million tons of copper.

A complete answer to the question of how much copper is in the
United States in a sub-ore resource category will be determined only
when a new method of mining technology is tried and proven, giving
industry an impetus to fully explore the extent of these resources.



5. Nuclear Fracturing

If a nuclear explosive is emplaced deep underground, upon detonation
the blast will be fully contained. The energy of the explosion is released
in a fraction of a microsecond and it vaporizes, melts and crushes the
surrounding rock., A cavity forms and expands spherically around the
blast center following the outward moving shock wave until the pressure
of the gas in the cavity approaches equilibrium with the weight of the
overlying rock. The molten rock that initially lines the cavity walls will
flow and form a pool on the cavity bottom. As this material cools and
solidifies into a relatively inert glass, it traps and entrains up to 95
percent of the radioactive fission products generated by the explosion.
The roof over the cavity, having been fractured by the shock wave and
effectively undercut, will start to collapse and a cylindrical chimney of
caved and very permeable broken rock will develop upward. The chimney
will have a radius that approximates that of the cavity and the height will
normally extend to a distance of four or five times the radius of the cavity.
Chimney material formed by nuclear explosions in granitic rock is ex-
tremely permeable and has been observed to have about 25 percent void
space with 75 percent of the fragments smaller than 12 inches in size.
The force of the explosion will also fracture rock out beyond the chimney
boundary. This outside fracturing will also increase, to a lesser extent,
the original rock's permeability for a distance approaching three cavity
radii.

6. The Sloop Experiment

In the Sloop study, a concept for an experiment is proposed to evaluate
the nuclear fracturing/in-situ leaching technique for recovery of copper
from low-grade orebodies. The Safford deposit of Kennecott Copper
Corporation, about nine miles northeast of the town of Safford in south-
eastern Arizona, is suggested as the experiment site.

As now conceived, the experiment would involve detonating a nuclear
explosive with a yield of about 20 kilotons* underground in the oxide
portion of the Safford deposit to fragment a test zone of copper ore. A
pilot leaching plant, having commercial size equipment, would be built
to leach and extract copper from the broken ore. It is anticipated that
at least one year of leaching tests would be required to provide enough
data for a reliable evaluation of the experiment,

If Sloop site evaluation is authorized, the AEC will make detailed
field investigations to determine the suitability of this proposed site.
These investigations would provide the basis for final design of the
experiment, including the selection of a nuclear explosive, its yield,
and method of emplacement and all aspects related to public health and
safety.

* One kiloton is equivalent to 1, 000 tons of TNT high explosive.



The nuclear explosive would be emplaced in a hole drilled from the
surface, approximately 20 inches in diameter. The hole would then be
plugged to prevent venting to the atmosphere and the explosive would be
detonated at a depth of 1,200 feet. It is expected the explosion would
create a chimney of broken rock with a diameter of about 200 feet, a
height of about 440 feet, and containing approximately 1.3 million tons
of broken rock.

After the shot, holes would be drilled from the surface into the
chimney to define its height, to take samples of the atmosphere inside
it, and to measure the void volume. Holes would also be drilled to
investigate the extent and radius of fracturing outside the chimney. As
soon as the post-shot safety requirements are satisfied, existing under-
ground openings would be rehabilitated and facilities installed for the
leaching tests.

For the leaching tests, leach liquid input holes would be drilled to
the top of the chimney. An access drift and a system of drill holes would
be installed beneath the chimney to collect the pregnant (metal-bearing)
leach solutions. The copper would be recovered from the solution by
treatment with iron to precipitate a copper powder. A precipitation plant
using cone precipitators similar to those now used at Kennecott's western
mines would be constructed near the shaft., The plant would be capable
of treating a throughput of about 2, 600 gallons per minute of pregnant
solution obtained from the collection system, and of recycling the barren
(stripped) solutions to the chimney zone.

The pilot leaching plant would be operated at least a year to develop
operating techniques and to provide data for the economic evaluation of
the commercial potential of the nuclear fracturing/in- situ leaching
process.

The operation of the pilot leaching plant should produce a moderate
amount of copper that, after suitable treatment, could be made available
for ordinary usage. A portion of the copper precipitates would be used
for developmental studies to determine the most efficient process for
refining the crude copper for marketing on a commercial scale.

Laboratory scale experimental work indicates that possible radio-
active contamination of the copper is a manageable problem. Radio-
activity in the leaching solutions should be at low enough levels that
shielding for personnel protection would not be required. Any residual
contaminants in the raw copper product should be removable by refining
processes so that the finished copper should be virtually free of any
contaminant.



The feasibility study concludes that there appears to be no safety
problems that cannot be satisfactorily managed and that the project can
be conducted at the Safford site without hazard or serious inconvenience
to the population in that area.

8. Cost Estimate and Schedule

The preliminary cost estimate for the entire experiment, including
construction and operation of the leaching system for a year, is about
13 million dollars.

It is expected that about nine months would be required to complete
the pre-shot safety studies and prepare the project site for the detonation
after authorization to proceed is granted. An additional period of nine
months after the shot would be required for evaluation of the explosion's
effects, decay of residual radioactivity in the chimney, and construction
of the leaching system. Then the leaching plant would be operated for
a minimum of one year to accumulate sufficient data for development of
process techniques and economic evaluation.

9. Project Organization and Administration

Project Sloop would be a joint effort of the U. S. Government and
Kennecott Copper Corporation., The Atomic Energy Commission would
provide the nuclear explosive, conduct the nuclear operations and the
programs for the protection of public health and safety. Kennecott would
be responsible for the leaching and copper recovery phase of the experiment.
The U. S. Bureau of Mines would participate in all phases of the experiment,
would evaluate the results, estimate the applicability of the technique to
other potential orebodies, and would cooperate with the other participants
in reporting the results of the experiment.



PROJECT SLOOP

A CONCEPT OF MINING IN YEARS TO COME

by

I. G. Pickering

(Approved by N.Y. Publ. Comm. 2/14/68)



In this jet age of challenging and exciting developments, I'd like to brief you on
an imaginative proposal to utilize one of the 20th century's greatest discoveries for
the benefit of mankind and in one of man's oldest industries.

I refer to "Project SLOOP.'" This is such an exciting development that I am
anxious to "blast off,' but I think we had better hold here on the launching pad for a
few minutes to provide you with some background so that "Project SLOOP' will be more
meaningful to you, and you'll have a better idea of the motivation behind this atomic
age proposal.

For centuries, mining has been associated with underground activities and
the removal of huge amounts of material from which the desired mineral -- copper,
gold, iron, silver, etc. -- could be removed by more or less complicated processes.
In more recent years, much of the underground mining has been replaced by open pit
mining, but the principle remains the same, clawing the desired material from Nature's
grasp, hauling, crushing, separating, smelting, refining, plus numerous other steps.
This is the story of mining as we know it today in every country of the free world an&

behind the iron curtain.

(1)



SLOOP - 2

What I have just described for you is the modus operandi of Kennecott Copper
Corporation -- the world's largest mine producer of copper. Here in the western
United States we have divisions in Utah, Nevada, New Mexico and Arizona. These four
properties had a combined output of 473, 000 tons of copper in 1966, or 33.7% of all the
new copper produced in the United States. Because of the USWA -led strike, our production
iast year did not nearly come up to the 1966 figure.

" Allow me to utilize a few figures at. this point to make our present mining pro-
gram just a little clearer to all of you.

It requifes 1,500 employees to keep Ray Mines Division running 24 hours a day,
seven days a week. During each 24 -hour period the men and machines in the open pit mine
will blast, load and haul about 75,000 tons of ore and waste.

About 25,000 tons of that output will be processed to remove the copper, while
the balance will be deposited on the many dumps at the mine because it is waste or
near-waste. After we treat that 25,000 tons of low-grade copper ore for about four days --
we'll wind up with less than 200 tons of copper. In other words, we'll recover about 15 .
poAunds of copper from every ton of ore.

That's a ""mini'' -description of mining today. It is a process that involves great
numbers of people, using hundreds of millions of dollars worth of equipment and re-
quiring continuous movement and treatment of millions and millions of tons of heavy,
hard material.

Now let's explore "Project SLOOP'" -- a peek at what conceivably could be the
mining of tomorrow.

First of all ... Project SLOOP is not a reality. It is a proposal which has been

submitted by Kennecott to.-the U. S. Atomic Energy Commission. This proposal calls for

a joint experiment by Kennecott and the AEC to study the feasibility of fracturing copper

(2)



SLOOP - 3

orebodies ‘with nuclear explosives, and the extraction of copper by in-situ leaching methods.
I have thus defined SLOOP as being the ''Study - Leaching Of Ore in Place."

Now that you know what Project SLOOP is; let's take a few moments to see what was
behind this proposal to develop a new concept in mining.

" World production of copper has risen progressively from about 18,000 tons in 1800,
to more than six million tons in 1965. The U. S. Bureau of Mines reports that the United
States refined copper consumption increased from 1. 35 million tons in 1960 to 2. 35 million
tons in 1966. This represents an increase of 74 per cent in six years. During the same
period, U. S. mined production of copper increased by only 10 per cent, despite the
efforts of producers to add new capacity. Intensive exploration has failed to yield any new,
large high-grade ore deposits, although a number of deposits are known which are unecon-
omic to mine using preéently available techniques.

Prior to World War II the U. S. possessed a high degree of self-sufficiency in
copper and exported substantial quantities to other users. Today this basic metal is in
short supply in the U. S. with the result that the country, to satisfy its industrial and
defense demands, is in the unfavorable position of being a net importer of copper. Rising
standards of living and increasing populations in the developing nations indicate a growth in
consumption for the world approximately twice the U. S. level. The availability and com-
petition for metal will probably make it more expensive to buy for import in the future.

To insure adequate supplies of this strategic commodity at reasonable prices for
industrial and defense needs, fhe copper industry has intensified its effort to discover and
develop deposits in this country. Some:additional copper production will come from ex-
pansion of existing operations and from new deposits with ore grades equal to those now

being mined. However, the major portion, in the long run, must come from development

and utilization of deposits with ore grades not presently considered economic.
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Perhaps at this point some of you are wondering if there are enough deposits like
this to make this entire program worthwhile.

Vast tonnages of sub-ore material exist as halos around the economic limits of
operating properties in this country. Exploration activities, presently on a $100 million
a year quest for additional ore, often observe, partially define, and subsequently abandon
great quantities of this type of material in the search for today's commercial ores.

The U. S. Bureau of Mines estimates that an additional 58 million tons of metallic copper
probably exist in potential ores averaging about .47 per cent (9.4 pounds of copper in
one ton of ore).

A complete answer to the question of how much copper is in the United States in
a sub-ore resource category will be determined only when a new method of mining tech-
nology is tried and proved, giving industry an impetus to fully explore the extent of these
resources.

Ke.nnecott proposes to try '""a new method of mining technology' on its Safford
property, which the company has owned for a number of years, but which has not been

developed.

slide audio

Gilas Much time and many dollars have been ex-
pended already on the Safford property
attempting to find the key to unlock the copper
in this deposit from its host rock. Because
the copper lies deeply buried in the Gila
Mountains and is covered by layers of
volcanic rock ranging from 200 to 800 feet

thick, normal mining methods are completely

impractical.
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In 1961, a pilot plant with a capacity of one
ton per day was constructed adjacent to the
Safford shaft site, which was some 800 feet
deep to provide access to some 3,000 feet

of underground drifts.

The plant was built to determine the amen-
ability of the copper-bearing material to a
leaching program using a combination of
sulphuric acid and water to dissolve the copper
and then the removal of the copper from the
solution through electrolysis or, inother
words, the plating of the copper from the
solution. Our studies convinced us the pro-
cess would work, but it would not be economi-
cal to mine the mineral-bearing material by
conventional methods.

After investing several millions of dollars in
property acquisition, in drilling explora.t.ion
holes, sinking shafts and doing all the other
details which must be undertaken to prove

a mining prospect, Kennecott believed that
there must be a way other than a normal
mining method by which this property could

be brought into production to supply additional
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copper which our nation needs. Because of
this feeling, a study group compoSs ed of re-
presentatives of Kennecott, the Atomic Energy
Commission and the U. S. Bureau of Mines
was formed in 1966.

The end result of the formation of that study
group is what we know today as Project SLOOP.
The study report on which the proposal is
based is the result of a two-year effort on the
part of Kennecott, the U. S. Atomic Energy
Commission, the U. S. Bureau of Mines and
the Lawrence Radiation Laboratory. If
SLOOP is approved by the Atomic Energy
Commission, and authorized by Congress, it
will become an important part of the AEC's
Plowshare Program, which was started 11
years ago to investigate and develop peace-
ful uses for nuclear explosives.

Where would the project be located? About 10
air miles from Safford and 175 miles from
where you are sitting today.

It is a rough, desert and mountain area with
no vegetation other than hardy desert plants,
no signs of civilization. Just desolate,

barren desert.
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This photo of the pilot plant gives you some
idea of what is around the approximate
location of Project SLOOP's ground zero,
indicated by the arrow.

At Ground Zero it is proposed to detonate a
20 -kiloton nuclear device (20 kilotons is
equivalent to 20,000 tons of TNT). The
device would be emplaced 1,200 feet below
the surface of the ground.

What happens when the device is triggered?
Based on studies of cavities created by
other underground nuclear devices this is
what would take place:

About three milliseconds after detonation,
the device is vaporized and a pocket of high
temperature and pressure is created. The
cavity continues to expand spherically around
the blast center following the outward moving
shock wave until the pressure of the gas in
the cavity approaches equilibrium with the
weight of the overlaying rock.

Some 300 milliseconds after detonation, a
puddle of molten rock has been formed...

additional rock melts and drips down into

the pool and the shock wave continues to

fracture the rock around the blast area.
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A longer time lapse now. In the period

from a few seconds to a few hours after
detonation, more rock collapses as the cavity
grows upward ... some of the rock continues
to fall into the pool of molten material.

The final configuration hoped for will
probably look like this. The roof over the
cavity, having been fractured by the shock
wave and effectively undercut, will start to
collapse and a cylindrical chimney of caved
and very permeable broken rock will develop
upward between 400 and 500 feet. The
chimney will have a radius that approximates
that of the cavity and the height will normally
extend to a distance of four or five times

the radius of the cavity. Chimney material
formed by nuclear explosions in granitic rock
is extremely permeable and has been observed
to have about 25 per cent void space with 75
per cent of the fragments smaller than 12
inches in size. The force of the explosion
will also fracture rock out beyond the chimney
boundary. This outside fracturing will also

increase, to a lesser extent, the original

rock's permeability for a distance approaching

three cavity radii.



SLOOP - 9

slide audio

Schematic It is from this broken rock and ore that we
would hope to recover the copper in this
fashion: A mixture of water and sulphuric
acid would be fed into the chimney at the top.
This liquid would filter down through the
broken material with the acid dissolving the
copper on the way down. This copper-
bearing solution would be recovered at the
bottom of the chimney.....

Flow Sheet e and pumped into a precipitation cone to
which iron is added. An ion exchange takes
place with the iron replacing the copper in
solution. The solution is dewatered and the
copper -- known as precipitate copper -- is
extracted.

Whether final processing would be done by
electrolysis or in a smelter must be deter-
mined at a later date.

Timetable I'm sure many of you are curious about a
time table for this proposal. Naturally,
because SLOOP is still in the proposal stage,
no one can say that it will be approved and

underway on any specific date. However,
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this chart will give you a fair idea of the
overall time table, We can safely say that
about eight months from the date of authoriza-
tion ... providing all tests and evaluations
indicate a completely safe environment for

the shot ... the nuclear device would be

fired.

Plant operation could begin seven months
after the shot, with an evaluation of the entire
project starting about 30 months after the
detonation and continuing about one year.
Total elapsed time from date of authorization
to completion of the evaluation would be ap-
proximately four years.

Since we are always concerned with money, it
might be of interest to you to know something
of the estimated costs of Project SLOOP.

It is estimated the total cost would be
$13,175,000. The project would be divided
into three phases.

Phase I would include field start-up and initial
support facilities, a series of pre-shot sampl-
ing holes and the site safety study. Incidentally,
I want to touch on this latter program briefly

in just a moment.
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Phase II Phase 2 would cover the actual project start-
up, scientific programs, the emplacement hole,
actual emplacement, stemming, communica-
tions, engineering and inspections.

Phase III 7 Phase 3 would take care of the construction of
the precipitation plant, operation of the plant
for one year and a complete final evaluation.

Phase III (Ad lib comment. )

SLOOP Cover If SLOOP is authorized, one of the first
programs to get underway will be the site
safety study, of which I spoke a moment ago.
It is expected to take some six months and
will be conducted jointly by the Atomic Energy
Commission and Lawrence Radiation Labora-
tory. This study will be a continuation of
the preliminary study already made and will
go into depth in every situation that can be
imagined.

The men who will make this very detailed safety study will be applying knowledge
gained over long range safety studies together with experience of over 225 underground
contained nuclear explosions. First‘a.nd foremost, there will be specific studies of the
ground water situation. The detonation is proposed to be well above the water table so
there should be no question of contamination of ground water, However, the hydrology

study of the SLOOP site will be one of the most intensive and compléte investigations

ever made of the area.
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In-depth studies will be made on predictions of ground motions and a team of
experts on structures will carefully evaluate every structure in the area to see if they
can stand the ground motion. Another area which will get special attention will be the
containment study to make sure that no venting takes place from the emplacement area.

In connection with this study, the weather will be checked, forecast, checked again and
checked constantly right to the moment the device is triggered.

After all these and other studies are completed, they will be carefully reviewed
by a group of independent consultants, people who are eminent in their own technical
fields. These consultants look critically at these studies and the conclusions which have
been drawn from them and come up with independent conclusions or recommendations.

In short, we can safely say that no stone will be left unturned in an effort to make
this nuclear blast as safe as possible for everybody concerned. It has to be 100% safe,
or it will be delayed until it can be completed safely.

T};ere are many more things which could be said about this project, but we don't
want to keep you here too long. In just a moment, if there is any time left, I'll try to
aﬁswer some of your questions. |

First ... I'd like to answer a question that is freqﬁently asked ... when the
precipitation plant starts to operate, will there Be any danger of radio-acti\;e contamination
to the workmen ?

Laboratory scale experimental work indicates that possible radio active contamina-
tion of the copper is a manageable problem. Radio-activity in the leaching solutions
should be at 1ow enough levels that shielding for personnel protection would not be required.
Any residual cqntaminants in the raw copper product should be removed by refining
processes so that the finished copper should be virtually free of any contaminants.

If there are any qgestions on Project SLOOP, I'd be glad to try to answer them

now.
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Almost simultaneously with the beginning of the copper strike in July last year,
there was a marked slump in demand for copper in the world. Here in the United States
the copper picture changed almost over night from acute shortage to a surplus of large
proportion.

By the time the strike was well underway, the Arizona Department of Mineral
Resources estimated the total stock of copper in this country at more than 973,200 tons,
with mare than 640,400 tons refined and in the warehouses of fabricators. The refined
copper alone represented the equivalent of about 10 average months of Arizona production
at the pre-strike rate.

As recently as December 1, this same source estimated the stockpile of refined
copper in the hands of America's fa.bricafors at more than 480,000 tons -- the highest
level since 1965.

Where did all this copper come from when production within the United States was
virtually cut off by the strike ? Some had been stockpiled by fabricators in late 1966 and
early 1967, with the expectation that the industry would be struck. Much of this copper,
however, was brought into the United States when European business went into a slump
at about the same time the strike was called. Imports of refined copper -- some of it
African and some South American, but most of it from Canada -- tripled in the third quarter
of 1967, and the trend continued into the fourth quarter.

The Department of Miner al Resources said at the start of 1968 that stocks of refined
and blister copper on hand totaled almost half of the United States' entire 1966 consumption.
With all domestic production now knocked out by the strike, it was true that

there was a shortage of 38 cent copper. It may interest you to know that over half of
the United States copper comes from Arizona, and the daily loss in production during the

strike has averaged 1,750 tons. {Multiplying that by the strike days to date gives
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tons)*. At this writing there is no shortage of imported copper_if buyers

are willing to pay the price ... currently quoted at a pound by the London Metals
Exchange.

What happens if the situation in Europe is reversed and consumption of copper
climbs back up to pre-strike tonnages ? Kennecott researchers say that the deflationary
period in the United Kingdon and West Germany has now bottomed and the economy will
climb; that the economies of France and Italy are rising at a healthy rate, and they fore-
cast about a 4 per cent growth in the Eurpean "GNP'" in the year ahead. If this is true,
European fabricators should soon be back in the marketplace, buying rather than selling,
and supplies of copper would shrink rapidly.

This brings us to the quéstion of post strike operations. How soon after the
termination of the strike can normal production be resumed?

After a strike, it's difficult to get all the workers back immediately and return
to normal roufines.

Assuming that about 50 per cent of the normal work force at Ray Mines Division
were available to go to work on the day a new contract is signed, we could expect a
limited amount of copper to be produced as anodes at the Ray Mines Division in about a
10-day period. Furnaces must be brought up to operating temperature; trucks and
shovels would have to be checked and put to use; rod and ball mills could be fed with ore
and flotation cells reactivated within hours -- provided manpower were available.

Assuming that a nigh percentage of employees return to work within a one week
period after the settlement of the strike, we believe that fairly normal production could
be regained within a two-week period. This does not mean that refined copper would be
available to fabricators at that time. It means only that blister and anode copper from
our furnaces in Arizona would be on their way to the refineries ... "in the pipeline' ...

* Figure inserted here according to date of presentation.
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with, again, a delay of up to several weeks before the output from the refineries could
reach fabricators in any real volume.

You may be assured, however, that the copper industry is preparing in every way
possible during this strike so operations can be resumed with the minimum of delay and
so that customers will be served just as rapidly and efficiently as possible.

I thank you for your time and attention, and I will attempt to answer

any questions you may have.



SLOOP PROJECT GRAHAM COUNTY

Kennecott has completed their drilling at their Lone Star Mine (Sloop Project),
and will wait for the government on the next step of the Sloop or atomic
blast project.

GWI Quarterly Report 4/1968

Kennecott closed their Safford ~ffices.

GWI Quarterly Report 6/1968

No report of Progress (GWI Quarterly Report 12/1968)

No activity at Kennecotts Lone Star operations, (Sloop Project).
GWI Quarterly Report 9/1969
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WEDNESDAY, OCTOBER 11, 1967

NEW MINING METHOD FOR COPPER
RECOVERY IS PROPOSED

Kennecott Copper Corporation has submitted a proposal to the U. S.
Atomic Energy Commission for a joint experiment to determine if a contained
underground nuclear explosion can be used to fracture a low-grade copper
ore deposit to recover the copper by leaching the ore in place.

The proposal is based on a study released today indicating the
nuclear fracturing technique could lead to recovery of copper which pre-
viously could not be produced economically. If authorized, safety and
technical studies in the field would be undertaken to determine whether
such an experiment could be conducted with full protection for public
health and safety,

The two-year conceptual study by Kennecott, the Atomic Energy
Commission, the U.S. Department of the Interior's Bireau of Mines, and the
AEC's Lawrence Radiation Laboratory, Livermore, California, recommends
conducting an experiment in a copper deposit owned by Kennecott near
Safford, Arizona.

The proposed experiment, "SLOOP," would be part of the AEC's Plow-
share Program to develop peaceful uses of nuclear explosives. It would
involve the detonation of about a 20-kiloton nuclear explosive (equivalent
to 20,000 tons of INT) at a depth of 1,200 feet below the surface of the
ground.

The explosion would be expected to result in a chimney of broken
ore about 440 feet high and 200 feet in diameter containing about 1.3
million tons of ore. To recover the copper, a leaching solution would be
introduced into the chimney to dissolve the copper. The solution later
would be pumped to the surface where the copper would be removed by a
processing method.

The cost of the experiment presently is estimated at more than
$13,000,000, including construction of pilot processing plant facilities
at the Safford site and its operation for a year., If the proposal is

(more)
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accepted by the AEC, terms of the joiot project, including the division of
costs between the Government and Kennecott, would be negotiated. Commission
participation would be contingent on Congressionmal authorization,

The nuclear fracturing and “solution wmining' concept, if successful,
could greatly increase the minesble copper reserves in the United States;
it would permit development of low-grade deposits which cannot be mined
economically by conventional methods. In addition, this concept would keep
disturbance of the natural landscape at a miniwmum,

The study group found the domestic mining industry is facing an
accelerating demand for copper, caused in part by the Vietnam war, Consumption -
in the U.,S, increased 74 per cent from 1,35 millicon tons in 1960 to 2,35 million
tons in 1966, It increased 17 per cent in 1966 alonz, Although domestic copper
production has increased 10 per cent in the past two years, the U.S. has had to
continue importing copper to meet its needs.

If Kennecott's propesal is accepted by the government agencies involved,
site safety and technical evaluation would begin. This six-month program would
include thorough studies in the field of underground water, geologic formations,
soil, structures, weather and public health and safety. Preliminary estimates
indicate this evaluation might cost abcut $750,000.

If these studiss show the & {foerd site to be suitable for an experi-
ment and adequate public health safeguards can be guaranteed, the Commission
could approve the full experiment, 1f not, the experiment would bave to be
dropped, modified or another location considered. The earliest possible
detonation date would be in 1969. The SLOOP experiment would take 2% to 3
years to complete,

During all phases of the experiment, state and local officials would
be kept informed of all studies and findings.

The leaching portion of the experiment could begin as early as nine
months after the nuclear cxploaiOnQ Ag outlined in the SLOOP study, a
leaching scluticn would be introduced at the top of the rubble-filled chimney.
Flowing downward over the fragmented ore, the solution would dissolve the
copper minerals, The copper-beaving solution would then be pumped from the
bottom of the chimney to the surfiace.

The full SLOOP experiment would include a pilot processing plant at
the Safford site to remove the copper from the leaching solution.

Leaching is now used cn some low-grade ores and on mine wastes above
ground; it has also had limited underground use in several abandoned higher
grade ore mines, The nuclear fracturing technique would allow the leaching
solution to flow over large volumes of ore without bringing the ore to the
surface,

{more)
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In the experiment, the AEC's Nevada Operations Office, which has
conducted more than 225 underground nuclear explosions, would be responsible
for public health and safety. Underground nuclear explosions have been
conducted in Nevada, New Mexico, Alaska, and Mississippi and other Plowshare
experiments are being considered in Pennsylvania and Colorado.

Radioactive material from the explosion is not expected to reach
the atmosphere or to affect ground water, according to the feasibility
report. Field studies will be made to check this belief., The emplacement
depth of 1,200 feet would be well below that required for safe containment
of a 20-kiloton explosion.

Laboratory scale experiments indicate the level of radioactivity in
the leaching solution would be low enough that no special shielding would be
required during the recovery process. Any traces of radioactivity in the
copper are expected to be reduced during refining to meet market standards.
No copper produced in the SLOOP experiment would be permitted to enter
commercial markets without further careful study and control.

,
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(NOTE TO EDITORS AND CORRESPONDENTS: A summary of the feasibility study is
attached for your information, This announcement is also being distributed
by AEC Headquarters in Washington, D. C,; Nevada Operations Office, Las Vegas;
and Kennecott Copper Corporation, Salt Lake City, Utah.)



	LoneStarGroupGrahamT6SR27ESec5-1
	LoneStarGroupGrahamT6SR27ESec5-2
	LoneStarGroupGrahamT6SR27ESec5-3
	LoneStarGroupGrahamT6SR27ESec5-4



