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A.I.M.E. - ARIZONA CONFERENCE

MINING GEOLOGY DIVISION
SPRING MEETING 1978
APRIL 22, 1978

PROGRAM

8:00 a.m. - 9:00 a.m.  REGISTRATION

9:00 a.m. - 12:00 Noon TECHNICAL SESSION
Welcome Address Robert J. Bonnis
1. Bruce Mine - A Case for Robert L. Clayton

Metamorphic Remobilization
of Precambrian Massive

priipd 8 ve Sulfide
2. Geology of Cyprus Bagdad Mine P. K. Medhi
— ~Né&°E bt A James Sterling
1, . Frank Nelson
Apnbwg,  onTORSTE .
sl Beos 3. Ore Estimation at Cyprus John E. Nelson
drappert Bagdad Mine George Rudy
3 ?;‘\Y;7r24" ;““/fd*da" 4. Engineering Geology at Cyprus Wayne L. Jacobsen

| . Bagdad Mine
racdls 4 0w b5 Cpprgy B -

5. Cyprus Bagdad Mine Today Mark Gillo
12:00 Noon - 1:30 p.m. LUNCH AT THE COPPER KETTLE

1:30 p.m. - 4:30 p.m. TOUR OF CYPRUS BAGDAD OPEN-PIT MINE

5:30 p.m. - 6:30 p.m. HAPPY HOUR AT THE COPPER KETTLE
6:30 p.m. - 7:30 p.m. DINNER
7:30 p.m. - 7:45 p.m. GUEST SPEAKER

R. C. Bogart
General Manager
Cyprus Bagdad

7:45 p.m. - 8:00 p.m. AMATEUR MAGICIAN
Armando Gonzales .
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Sept. 30, 1

ANVBERICAN SMELTING AND REFINING COMPAIY
Tucson Arizona

DIGnST OF FILE: BAGDAD COPPIR COMPANY

\_EEZEZZlEL_Option agreement between stockholders of Bagdad ani CGen. Deve Co.
" n "  Bagdad Copper Co, and " " "

9/25/1% J« Ko to He A, Go transmitting reports on Dist. property by Stockder,
— Bagdad best of the lote

11/8/17  J. K. to He A. G. Suggested getting and equipping prop. on participa-
tion basis.

11/15/17 H. A. G. to L. E. B. Bronson in Ariz. Will look him up on his retfurn.

11/30/17 Letter H. A. Ge to E. B. Bromson, pres. Bagdads Suggesting supplying
deve,to be returned at 6% and them division of profit 65 ~ 35,

11/20/17 He Ae G.-T. Ko Ore blocked 6,031,000 tons 1,77 Cu
Prob. ore 7,246,000 " 1,60 "
Total 13,277,000 " 1.68 "

Ore 58' thick. Over-burden 254!,

12/7/17 Letter He A+ Ge to J. Ko Sending Allen E. Roger's rep orte

12/26/17 He As Go to Jo Ke, Doubted if installment purchese plan offered by
Bagdad would interest A. Se. & R.

1/17/18 He 4. Go %o J. Ke Will see Bronson on his return. If agreeable to
35-65 splite

9/15/19 Letter T. J. Sparks to J« Ke Thought he could round up Bagdad outside
propertis s,

4/16/20 He Ae Go to Jo Ke Will wait Thornton's report on Bagdad before again
contacting Bronson.

5/20/20 Thornton's report. Churn drilling showed 15,000,000 tons . 1,.68% Cu.
Chance for more ore in undev., ground., Attractive for large deposit.

% 5/27/20 J. ke to H. A, G. Thought Hillside country attractive for disseminated dep.
|

| 11/23/27 4d. A. G. to Simon Guggenheim. Gives history review.

i .

: 12/2/87 H. A. Go to " " On basis of 35-65 would send enginsers

i to see what recent drilling accomplished.

12/6/27 J. Ke to H. 4. G. Worth serious investment on 35-65 basis.

9/12/29 Roland Blanchard to J. ke Thought productive area pretty outlined. Little
—  hope of extensions of consequence,
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'??5 A, F. Goodwin to B. R. H. Market reports Bagdad stockholders getting
$3~$4 per share for their stock, Please make inquiry.

_5§)@7/36 Rs Re He to R. Fo Go Milling limited tonnsge of selected 5% ore. Prob-
4 ably operation mot very profitable.

4/1/3 B. N. B. to R. F. G. Company invested $2,000,000 in purchase of property,
dev., C drilling, equipment, etc. @&eo, A. Schroder reports 40,000,000 tons
1,25% coppere. Mining high grade stresks., 100 tons per day. Heads 5%,
R/C 7:1. Conts. 40% Cu,
4/27/36 B. N. R, to H. A. Eursell - iline recently examined by Vincent D. Perry,
geologist from Cananea, Mex. presumasbly for Anaconda. Also by Walter Harvey
Weed for Bagded Copper. Now claimed 48,000,000 tons of 1.28% Cu. Thomes
admits present operation not success.

5/3/37 B. N. R, to Roger W. Straus - Thomes says 20,000,000 tons 2%. Now milling
" '300 tons of 1.65%. R/C 35i1. Block caving,

Mining .88
Milling 72
Camp &‘. OoHc .26

$1.86

Recommended looking into if A. S. & R. wants a Cu property.

5/13/37 He A. G file memorandum: 'Phoned Bromson who came over. When Bronson gets
more data he will come sgain, At present he does not want to discuss terms.

5/20/37 H, A. G. to B. R. H. Arrange a visit to prop. with Ring.

6/21/37 Hatcher reported on findings. Confidential on S. E. C. hearings. Bronson
manipulating stock and had made $275,000. S. E. C. asked Bronson to resign
but he refused. He may go to penitentiary.

Reports in Bagdad file byt

Me Wo Hayward of American Metal

Geo, A+ Schroder for International

Blanchard & Locke

Dr. Harvey Walter Weed

Je We Hutchison

L, C. Penhold

file

7/15/37 H. A. G. Confidential}memo. Saw Bronson and offered partnership proposition.

A. S. & R. to equip and develope then get back invest, at 5% interest and
divide profits 50-50, Bronson in tangle with S. E. C. Uncertain if he
had authority to deal. '

5/11/38 Letter H. A. Kursell to H. A. G. Visit with Geo. A. Thomas. Dronson out.
Milliken and assoclates in control. Thomas thought something might be \
done with prope. now,
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5/24/38 B. N. Re to He A. G. 4Agked if he could have Thomes call on him in N. Y.

5/3/39 R. D. Bradford to B. N. R. C. W. Schlereth in and said plans under way for
1000~-ton mill, Apparently they are not negotiating with A. S. & R,

5/22/39 B. N, R. File Memo. Schlereth & Whittaker hired to report on prop. by
' Milliken. Schlereth estimates 6,000,000 tons 1,47%. He would like to
discuss financing with A. S, & R. in N, Y.




He Ao Go File Memo: Little doubt but there are 6,000,000 tons 1.47% Cu,
Figure cost of production on this grade of 93¢ per pound, $1,000,000
© cost of equipping. On basis 360,000 tons per year,profit would be
$216,000 on 12¢ copper. Amort. at 5% over ten years would be $125,000,
leaving $91,000 profit or $45,000 4. S. & R. share. 11¢ mekes operation
about bresk even so A. S. & R. would not lose even at 11¢ end if larger
tomnege dev., say 20,000,000 tons of somewhat lower grade but a higher
price level, it wuld still be commercial ore.

12/1/39 J. F. J. to He A G.: Property visited Nov. 22-24, Reports on operating
o . conditions,

- 12/22/39 He A, Kursell Memo to H. A. G.: Regarding experiments on leaching in place.

He As G. to W. H. Loerpabel: Highly probable will meke agreement with
i Bagdad Copper Co. All money back with 5% interest over peried of 10 years.
»Bal. of profits split 50-50, with seme-split after amortization completed.

Estimated cost of placing in production $700,000 but H. A+ G. thought
. probably $1,000,000, - ‘

£1/10/40

LAY
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*  §1[29/4°l‘ W. H, L. to H. A. G, Regarding having Cooper & Bickel design mill rather
e " . ' +than Sweeneye Also about grade of ore, dilution in mining and cperating
" costa, etec. :

Y

l;;_Feb., 1940 File contains draft of proposed egreement between A. S. & R. and Bagded
L Copper Corporation, Asarco to have 50-year lease plus year to year ex-
tension option, Asarco to have four months' trial operation of property
- with any profits for Bagdad acct. and any losses for Asarco acct. After
which, if Asarco proceeds, it will equip prop. for 1,000 per day operatiop
Equipment to become property of Bagdad. Asarco to advance working caplta}
not to exceed £300,000 for which it shall be reimbursed with 5% interest
out of first profits. Net profits thereafter divided 50-50 between
.. Begdad and Asarcc. Other regular mining lease clauses with right to
' terminate agreemsnt on 30 days' notice. '

H‘ 2/5/40 Wires He A. G, to W. Ho L. Proceed to Bagdad, Kursell arrives. 2/8/40
© " to accompany him,.

2/27/40 H. A, G. to W. Ho L, On 2,250,000 tons of 1.47% Cu would take 8 years to
' get back investment of $1,000,000, $800,000 with 5% interest.) Leaving

" only $282,500 to be divided 50~50 if copper market 12¢. Copper markest
B ' 11¢ would result in loss.

larger tonnage of 20,000,000 tons of 1,0% with increased capital outlay
a 15¢ market necessary. Outlook for 15¢ copper over 20-year perial .not

bright and enterprise risky.

2/28/40 W. H. L. report to H. A. Gt On basis of 1200 tons per day 11,5¢ copper
,  market would repay investment and a 12¢ market on 800 tons per daye

3/4/40 = He A. Go tO We He Lo Slight profit to be expected from Bagdaed on 12¢
- copper is inaufficient to justify time and expense and risk that outlay
might not be returned if copper below 12¢. Will edvise Milliken our

decision not 1o proceed further.

FiS:ar . F. M. STEPHENS
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"r FILE REVIEWER: (Classify as “A”— Active interest; *‘B” —Moderate interest; “C"—Not
=y~ Of no interest, Give reasons and sign name. Leave space far later reviews.)

S

- CONCLUSIONS BY EXAMINING ENGINEERS:

a

SUMMARY OF DATA IN FILE ON WHICH CONCLUSIONS ARE BASED
PROPERTY: (Claims, acreage, etc.)

NEARBY PROPERTIES:

OWNER: (Last known name and address)

HISTORY: (First exploration, periods of operation and extent thereof) CONTINUED FROM SHEET #1

Feob., 1940 « Draft of Option Agreement with Bagdad Copper Corpe. 4ravm upe

Asarco to supply capital to equip prope Capital to be refunded at 5%

interest over ten-year period, and profits to be divided 50-50 during

this tims and for the life of the operation, Lease for 50 yearsa.

Febe 9=17, 1940 = Exemined by W. H. Loerpabel, H. A. Kursell, J. Fred

Johnson end Messrse Cooper and Bickel. Mr., Guess could see no profitable

on a 12¢ copper market and informed Mr. Milliken A. S. & Re not

do

Property acquired by J. C. Lincoln, prese of the Lincolh Elece
ning employede

osnix, Arize OM(!E-_’ADG ployede .. /67«7/7

ter

PRODUCTION:

N

MINE DEVELOPMENT: (Shafts, inclines, adits, eté., with lateral development)
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DISTRICT GEOLOGY: (Predominant rocks, faults, dikes, ore controls, etc,)

R Yavepal schist intruded by monzonite porphm. Area in part coveny
: basalt flowe ’

I
)

ctare € e

. MINE GEOLOGY: (Type orebody, oxidation, features which may limit or cut off ore occurrence, probable depth, etc.) .
E Yavapai schist intruded by grenatoid monzonite. Northeast area covered by bae
. flowe Ore occurs in monzonite. Ore zone from 50°' to 125° thick end owrlain by oxi
! gons of variable thickness estimated to aversge 5% ox. coppere Chalcocite zone und
: by primary of .5% ore. Monzonite faulted and shattered. High grade (6% to 30%) ohr
cite concentrated in NS tranding tains rram.l 1nch to 2 feet wide. 4 mineralized ¢
1nd1cated. AN

|
i
M -

ORE RESERVES: (Positive, probable, possible. If formal estimate not made, 'give best guess, with suitable comment as to degree

)Ehtimates from time to time show various tomnages and grade.

©.of certalnty
Ha of American Matals 27,000,000 tona 1.48% copper
P * add'l. 23,000,000 1.10%

, . Schroaer 40,000,000 " 1.25% .

4 ' 1929 Blanchard & Locke 14,000,000 " 1.62% "

B 1897 w g. Woeed 25.100 000 * 1.2 "

1008 Geos s Thoma¥ . 23;508:688 : »
e 1940 H. A. Eursell = 34 mge A 2,250,000 * © 1445% " |
L " p° %6 000,000 " 1.04 ® (100" thick

. EXPLORATION POSSIBILITIES: (State objéctives, method and approxnmate cost of work.)
“Ad joining areas as yet littla explored might have added possibilities for low=-grade

» ~ bodies.
i NOTE by L. K. We 11/5/46° "U. Se G. S report of 10/29/45 at AIMZ meet,Tucson,
{ . stated no other orebodies foreseeableo

i H
! 3
i
i
.

PROPERTY SUBMITTED BY: (Namés and dates)
Geo. G. Thomas 5/11/38

Ce Qs Schlereth 65/22/39

g REPORTS IN FILE: (With date of Jast examination by Company Englneer)
“ |' T &Ilen H. Fogers 5/20/11

S Edward Thornton 5/20/20
”j § ﬂ? H. Loerpsbel 2/28/40

“ . MISCELANEQUS: (Oth b ¢ suff
5 ; R L L g e R S A lc'eﬂling outcoms on ore of 1.6% heads:

1 ]

fﬁ
A+




gY FILE REVIEWER: (Classify as “A” - Active interest; B Moderate interest; “C"”— Not
ed; D''— Of no interest. Give reasons and sign name. Leave space for later reviews.)'

vp'? Now owned by Lincoln and probably not available. .
A bresX-even pw position on a 12¢ copper market. A%t a copper

price of 15-17¢ would have made a nice profit.
F. M. STEPHENS 10/1/46
¢2.'s recent study of district as reported by Anderson at A4 I M E 10/29/46

s no other orebodies foreseeasble, Any new interest would have to be de~

o RECS SIBAS oY BE M R N TN eSS " L. Kenneth Wilson, 11/5/46+

"J. Eruttachnitt 9/25/17 = Thought A. S. & R. ghould try :to asquire propertye

Edw. Thornton 5/20/20 - Churn drilling had shown 15,000,000 toms of 1.68%
copper OTe. Attractive for large disseminated deposite

B. R. Hatcher 6/21/37 - Visited property with A. E. Ring and reported on
existing conditions. Made no recommendations,

¥. H, Loexrpabel £/28/40 - About break evem on 12¢ copper market.

»

i '

SUMMARY OF DATA IN FILE ON WHICH CONCLUSIONS ARE BASED

PROPERTY: (Claims, acreage, etc.) .
A group of pstented ¢laims in the Zureke Mining District. No file in-

nearsy BESENIGR es to exact numbers.
Hillside Hine.

OWNER: (Last known name and address)

Lincoln Electric Company, 315 N. Central Ave., Phoenix, Arize J. C. Line-
coln, Fresident. ) : .

HISTORY: (First exploration, ﬁeriods of operation and extent thereof) e

Prior to 1907 - Eight claims patented by John Lawlers
1907 -~ 1810 = Group obtained by Copper Creek Dev. Co. Later by wvarious
successions - Arizone-Neveda Copper Co.; Bagdad Copper Co.; Arizona-Bagdad

' Copper Co.; and in March, 1927, by Bagded Coppef Corp. °

1917 - H. A. Guess conferred with E. B. Bronson, Pres. of Bagdad regarding

As Se & R. becoming interested. Could not get together on terms.

1918 - 1937~ Looked at by Ed. Thornton, 1920; B, R. Hatcher and 4. E. Ring

1937. OGuass unabtle %o do enything with Z. B. Bronsone.
1938 - Aftor investigetion of stock manipulation by S. B C. Bronson was pub
out arnd S. A. Mi11ikin became presidemt of Co. ,
lov., 1939 - Property visited by J. Fred Johnson and Zelenkove
(CONTINUED ON SHEET #2)

production figures not availsble.
Production 1939 14,196 tons

PRODUCTION:

1941 88,209 " 0. p
" 1942 56,392
" 1943 - 375,715 " .
v 1%24 668,887 " MUV ~o .

MINE DEVELOPMENT: (Shafts, inclines, adits, etc., with lateral development)
Mine developed for block caving minings

. . . ' ' 0CT -3 Heen

T I L I TR, TN

miined from study of new developments and ore reserves since 1940 for recompu=-
i kation of outcome, No indication that owners wish to sell during current succeses

A
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@ From Ficld Trip Report by Reed Welch
hpril-ay 1956

5 Bag@aé Cepper Ccr§orat;0n. The Bagdad mine is currently stripping
in excess of one million tons per wonth. The will is treating 100,000
tons per wonth of ore coming from the lowest level in the pit assaying
A to 6% Cu. For the past wonth the mill has produced a little less
than 1 million pounds of eompe? and this @f@dﬁ@ul@ﬂ will e@ﬁilnue for
the nezﬁ few wmonths. - E@V

The flug-sclid electrolytic pilot plant is in operatiocn affter over-
coming innumerable mechanical problems, managed by Dory Oliver person-
nel paid for by Bagdad. Lack of tralned personnel now appears %o be
one of the principal drawbacks. The pilot plant has capacity of approz-
imately 4 tons of concewitrate per day. A few copper sheets have been
| wade and the tanks ave charged with preguant solution.

f*Mr. Lingcln hag moved to Clevelaand whers he will reside for the rem&in»
der of the summer. Hig addrese is Wade Park Maﬁ@r, Cleveland, Ohio,
t@leph@ne Cedar 1 33&0

Sl T Latidaisios
average graue apout
day is @OWLﬁg from
Frugene 1 Lde




’ FROM A REPORT BY REED F. WELCH Ch K" o
A Ny
J b:\
' July 31, 1956 G,M & »
. X
t
s e / D9
A ¢
(G
VA o
o  peepints ot BL Puss durics the (first half of 1956
Bagdad Copper Corn, Receipbs 5% EL Paso Jdursig the FEEL Moot Ao Tes
Total T2.352 tons. averags grade aboub 26.2% Cd, 2 oz Ag. Eroductlon
will be maintained at about the same rate for the balance of the year.

L)




Stripping Tons

Ore Production, Tons

Stripping Ratio

Grade of Prod. Total Cu &

1t 124 1"

Oxide Cu %

Cu Cone. Production/Tons
Concentrate Grade %

Cu Production (1bs. in conct.)

Metallurgical Recovery %

Molybdenum Conct. Prod. Tons

Income
Copper Concentrate
Molybdenum Concentrate
Miscellaneous

Total

Expenses
Exploration Drilling

Stripping
Mining
Milling

Trucking Concentrates

Indirect

Total

Operating Profit before
Depr., Depl. & Income Tax

Equip. Rental & Interest not incl.

Direct Material Moving Costs

in costs

Note:

.

™.

Stripping, per ton

Ore, per ton
Total ore and waste, per ton

(1) Mill figures

BAGDAD COPPER CORPORATION

SUMMARY OF OPERATIOHNS 1951 THROUGH NOV, 1955

1951 1952 1953 195L Jan. thru Nov. 1955
Per ton ore Per ton ore Per ton ore Per ton ore Per ton ore
k032,690 4,078,579 5,480,108 6,139,612 8,341,59L
1,230,560 1,221,220 , 1,232,591 1,300,454 1,243,220
3.28 3.3k L. hs L.72 6.7
0.84 0.91 1.02 0.82 1.00
0.09 0.15 0.16 0.13 0.13
31,455 (1) 27,121 27,710 31,768 29,791
28.98 (1) 33.28 36.22 28.08 34.68
18,376,483 18,053,521 20,070,811 17,852,309 20,667,402
86.6 (1) 80.91 79.79 8L.00 83.28
194 (1)
53,300,747 $2.755 $3,307,903 $2.708  k,565,575 §3.801 $4,048,61h $3.113  $6,543,133% $5.263
85,550  .069 163,223 .13k 138,777 .113 120,315 .092 169,557 .136
33,408 .09 2494 002 8,72k  .007 62,225  .0L8 39,548 .032
3,kh2,889 2.797 3,468,632 2.840 4,815,628 3.907 L,231,15k 3.253 6,752,238 5.431
23,21k .019 23,305 .019 6,343  .005 69,045 .053 35,086 .028
785,507  .638 800, 552 .656 1,119,159 .908 1,333,554 1.025 1,234,075 2992
348,47 .283 439,683 . 360 419,799 .3 L03,87k .311 Lh1, 229 .355
910,162 .74 993,013 .813 1,041,469  .845 970, 485 .Th6 917,281 .738
95,561 - .077 90,551 0Tk 91,643 .07k 107,431 .083 100, 645 .081
410,960 .33k 376,574 .308 510,339 .Mk 528,433 .Lo6 586, 602 72
2,573,851 2.091 2,723,678 2.230 3,188,752 2.587 3,k2,822 2,624 3,31k%,918 2.666
869,038  .706 Thl 950 .610 1,626,876 1.320 818,332 .629 3,437,320 2.765
40,966  .033 39,434 032 122,528  ,099 128,096 .099 141,363 11k
785,507  .195 800, 552 .196 1,119,159 .20k  1,333,55k 217 1,234,075 .148
348,447 283 439,683 .360 19,799 .34 403,87k .311 Lk, 229 .355
1,133,954 21.5 1,240,235 234 1,538,958 .229 1,737,428 .232 1,675,300 175

A1)l figures from accounting reports except where noted;

¥ Includes $13,861 received from
crude ore ghipmen‘bs.

a2 TAY



(Februaxry 13, 1956)

BAGDAD COPFPER CORPORATION
SUMMARY OF OPERATIONS 1951 THROUGH NOV. 1955

1951 1952 1953 1951%L Jan. thru Nov. 1955
Per ton ore Per ton ore Per ton ore Per ton ore Per ton ore
Stripping Tons L, 032,690 L, 078,579 5,480,108 6,139,612 8,341,594
Ore Production, Tons 1,230, 560 1,221,220 1,232,591 1,300,454 1,243,220
Stripping Ratio 3.28 3.34 L b5 L,72 6.7
Grade of Prod. Total Cu % 0.84 0.91 1.02 0.82 1.00
TooM ot oxide Cu 0.09 0.15 0.16 0.13 0.13
Cu Conec. Px‘oduc*tlon/‘]?ons 31,455 (1) 27,121 27,710 31,788 29,791
Concentrate Grade % 28.98 (1) 33.28 36.22 28.08 34,68
Cu Production (1bs. in conct.) 18,376, 483. 18,053,521 20,070,811 17,852,309 20,667,422
Metallurgical Recovery % 86.6 (1) 80.91 79.79 84.00 83.28
Molybdenum Conct. Prod. Tons 94 (1)
Incone ) ,
Copper Concentrate $3, 3@0 ThT $2. 75; $3, 307, 903,/ $2.708 - 4,685,575 $3.801 - $4,048,61h $3.113 $6,543,133*% $5.263
Molybdenum Concentrate - 85,550 .069 6 223 .34 138,777 .113 120,315 092 169,557 136
Miscellaneous 33,1108 027 002 8,72k  .007 62,205 048 39,548 .032
Total 3,142,880 2.797 3,468,632 2.8k 4,815,628 3.907 k4,231,154  3.253 6,752,238 5.431
Expenses
T FExploration Dr:.lllng 23,214  .019 23,305 .019 6,343  .005 69,045 .053 35,086 .028
Stripping 785,507 .638 800,552 656 1,119,159  .908 1,333,554  1.025 1,234,075 992
Mining 348,447 .283 k39,683 .360 WMo, 799 .3k 403,87k 311 W 229 .355
Milling 910,162  .ThO 993,013 .813 1,041,469  .845 970,485 STh6 917,281 .738
Trucking Concenbrates 95,561 - .OTY 90,551 Noy¢ 91,6k3 .07k 107,431 .083 100,645 081
Indirect . 410,960 L334 376,574 .308 510,339 .ulk 528,433 el 586,602 Ritree
Total 2,573,851 2.091 2,723,678 2.230 3,188,752 2.587 3,k12,822 2,624 3,314,918 2.666
Operating Profit before 5 )
Depr., Depl. & Income Tax 869,038 .706 T4, 954 610 1,626,876 1.320 818,332 .629 3,437,320 2,765
Equip. Rental & Interest not inel. ' ,
in costs " ho,966  .033 39,434 .032 122,528  .099 128,096 .099 141,363 A1k
Direct Material Moving Costs o
Stripping, per ton 785,507  .195 800, 552 .196 1,119,159 .20k 1,333,55L 217 1,234,075 .148
Ore, per ton 348,447 .283 k39,683 .360 9,799  .3k0 h03,874 .311 4y 229 355
Total ore and waste, per ton 1,133,954 21.5 1,2k0,235 234 1,538,958 .229 1,737,428 .232 1,675,304 175
Note: All figures from accou.n‘clng reports except where noted. ¥ Includes $13,861 received from

(1) Mill figures crude ore shipments.
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Tucson, May 3, 1978

FILE MEMORANDUM

Cyprus Bagdad

Attached is a copy of data provided at the Bagdad ''77'" meeting 4-22-78.
The following notes contain some additional information obtained during
the tour.

The open pit reserve is given as 300 millicn tons of .49% Cu, .03% Mo;
however, the iast quarter's production (40,000 tpd) averaged .57% Cu and
.025% Mo. Some chalcocite enriched ore remains and as much of this as
possible is being mined to hold up the grade (.30% Cu cutoff).

While the overall W/0 ratio is 1.1/1, they are currently stripping 4 to 1.
On the pit tour it appeared that stripping was still far behind.

Mili recovery: Copper -- 89%, Moly -- 60%.

it was stated that ore estimation based on polygens has checked within
2% of production, both tons and grade.

Two diamond drilis are running in the pit to aid in development planning
and two are on exploration, one on the NE and one on the NW. Core
recovery: 92% average. Recently, a hole on the NW, well beyond the
established pit perimeter, cut (1) 300' of capping running .1% to .3%
oxide copper, (2) 400' of .70% Cu as chalcopyrite with minor chalcocite
and (3) L400' of .5% Cu as primary. The hole was abandoned due to drilling
problems. The deepest hole drilied sc far is 3600,

It was stated that the principal veining trends northeasterly as does the
monzonite intrusives. Total sulphides were estimated at 4% with the
chalcopvrlte to pyrite ratio being one-to-one in the zones of stronger
primary minaralization.

Potassic alteration -- biotite with lesser amounts of K-spar -- is generally
associated with the stronger primary copper at Bagdad. The limits of this
potassic zone, both in depth and laterally, apparently have yet to be
defined. Thus, the '"ore' potential (based in part on Asarco's 13956
examination) is very 1ikely far greater than the current reserve estimate.

CVQ . /éZHu435;gé}*‘

J. H. Courtright
JHC:1b

Att.

cc: TCOshorne = w/att.
WlKurtz - w/o att,
FTGraybeal - w/o att.
JDSell - w/o att.
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BAGDAD "77"

PREPARED FOR THE ARIZONA CONFERENCE A.I.M.E. DECEMBER 1977 MEETING
TUCSON, ARIZONA

1.0 INTRODUCTION

THIS PROGRAM IS TO INTRODUCE THOSE WHO ARE NOT FAMILIAR WITH
BAGDAD TO THE ACTIVITIES CARRIED ON BY THE CYPRUS BAGDAD COPPER |
COMPANY AT BAGDAD, ARIZONA. THIS TEXT IS A BRIEF DESCRIPTION OF THE
OPEN PIT OPERATION OF THE CYPRUS BAGDAD COPPER COMPANY.

2.0 LOCATION )

THE CYPRUS BAGDAD COPPER COMPANY'S OPEN PIT COPPER MINING
OPERATION IS LOCATED IN THE EUREKA MINiNG DISTRICT IN THE WEST
CENTRAL SECTION OF THE STATE OF ARIZONA, YAVAPAI COUNTY. NEARBY
COMMUNITIES ARE PRESCOTT, ARIZONA, TO THE EAST APPROXIMATELY 70 MILES
BY ROAD, AND WICKENBURG, ARIZONA, ABOUT THE SAME DISTANCE TO THE
SOUTHEAST. IT IS SERVED BY A HARD~SURFACED ROAD FROM BOTH OF THESE
COMMUNITIES. A RAILROAD SIDING IS LOCATED 23 MILES TO THE EAST AT
THE TOWN OF HILLSIDE, ARIZONA. BAGDAD HAS A POPULATION OF ABOUT
3,500.

3.0 CLIMATOLOGY

BAGDAD IS LOCATED IN THE SEMI-DESERT AREA OF ARIZONA, AT AN
AVERAGE ELEVATION OF APPROXIMATELY 3,300 FEET. THE ELEVATION OF
THE AIRPORT IS APPROXIMATELY 4,000 FEET AND THE BOTTOM OF THE PIT
2,800 FEET. THE ANNUAL RAINFALL AVERAGE IS 13.83 INCHES. THE
AVERAGE AMBIENT TEMPERATURE IS 62 DEGREES, WITH HIGHS OF 105 DEGREES
TO LOWS OF 10 DEGREES ABOVE ZERO. THE PREVAILING WINDS ARE FROM THE
SOUTHWEST. THE GENERAL FLORA AND FAUNA OF THE AREA ARE TYPICAL OF
THE BASIN REGION OF ARIZONA, CONSISTING OF MANY SPECIES OF CACTI,
CEDAR, MESQUITE AND OAK BRUSH. A VARIETY OF WILDLIFE ABOUNDS IN THE
SURROUNDING HILLS. '

4.0 BRIEF HISTORY

~THE BAGDAD MINING CLAIMS WERE DISCOVERED IN 1882 AND PATENTED
IN 1889 BY MR. JOHN LAWLER. SUCCESSOR OWNERS AND COMPANIES WERE:
" GIROUX SYNDICATE, COPPER CREEK DEVELOPMENT COMPANY, ARIZONA NEVADA
COPPER COMPANY, BAGDAD COPPER COMPANY, ARIZONA BAGDAD COPPER COMPANY, |
AND FINALLY IN 1927, BAGDAD COPPER CORPORATION.

5.0  MERGER

IN JUNE, 1973, CYPRUS MINES CORPORATION AND BAGDAD COPPER
CORPORATION MERGED. 1IN JANUARY, 1974, IT BECAME THE CYPRUS BAGDAD
COPPER COMPANY.




EXPLORATORY DRILLING TO PROVE THE BAGDAD ORE BODY WAS STARTED
AS EARLY AS 1919. THE FIRST METALLURGICAL TESTING WAS BY A 50-TON
PILOT PLANT IN THE LATE 20's. THIS WAS FOLLOWED BY A 200-TON MILL
IN THE EARLY 30's. AS PART OF THE WORLD WAR Il WAR EFFORT, A 2,500
TON PER DAY MILL WAS CONSTRUCTED UNDER AN RFC LOAN.

IN 1944, MR. JOHN C. LINCOLN, OF LINCOLN ELECTRIC COMPANY,
ACQUIRED CONTRCLLING INTEREST OF BAGDAD COPPER CORPORATION. SHORTLY
AFTER THIS DATE, IN 1945, UNDER THE DIRECTION OF MR. LINCOLN, THE
MINE WAS CONVERTED FROM AN UNDERGROUND BLOCK CAVING TO AN OPEN PIT
OPERATION.

UPON BECOMING AN OPEN PIT OPERATION, THE MILL CAPACITY WAS
INCREASED TO 4,000 TONS IN 1949, 5,000 TONS IN 1957, AND TO 6,000
TONS IN 1963.

IN MAY 1974, THE DECISION WAS MADE TO EXPAND BAGDAD'S PRODUCTION
AGAIN, BUT THIS TIME FROM THE 6,000 TON PER DAY CONCENTRATOR TO A NEW
ONE WITH A CAPACITY OF 40,000 TONS PER DAY.

THE OLD CONCENTRATOR WAS SHUT DOWN IN JULY OF 1977, AND THE
SHAKEDOWN OF THE NEW CONCENTRATOR BEGAN. IT IS EXPECTED TO REACH
ITs 40,000 TON PER DAY DESIGN CAPACITY SOME TIME BEFORE THE END OF
1977.

A LEAdH—PRECIPITATION SYSTEM, TOGETHER WITH A CONTACT SULPHURIC
ACID PLANT, WAS INSTALLED IN 1961. THIS PROCESSING WAS INITIATED TO
TAKE ADVANTAGE OF THE COPPER IN THE OXIDE ORE STOCKPILED IN THE
ADJACENT CANYONS WHILE STRIPPING THE SULPHIDE ORE BODY. 1IN 1970,
Q'SOLVENT EXTRACTION~_ ELECTROWINNING PROCESS WAS BUILT AND COMMIS-
SIONED TO REPLACE THE FORMER IRON CEMENTATION SYSTEM. ALL COPPER
RECOVERED FROM THE OXIDE DUMPS IS NOW PRODUCED IN THE FORM OF CATHODE
COPPER.

IN 1966, A JOINT VENTURE BETWEEN BAGDAD COPPER CORPORATION L///
AND CHEMETALS COMPANY, CALLED ARIZONA CHEMCOPPER COMPANY, WAS FORMED
AND A PLANT WAS CONSTRUCTED TO REFINE PRECIPITATE COPPER PRODUCED BY
THE LEACHING SYSTEM INTO FRICTION AND MOULDING GRADE COPPER POWDER.
THIS PLANT USED HYDROGEN-REDUCTION IN AN ACID CIRCUIT AS THE

PROCESS, AND WAS THE ONLY ONE OF ITS KIND.

THE JOINT VENTURE OPERATED THIS PLANT FOR A PERIOD OF TIME,
AND IT WAS FINALLY PURCHASED BY BAGDAD.

THE OPERATION'S PRODUCTION WAS FROM PURCHASED COPPER PRECIPI-
TATES AND, DUE TO THE SCARCITY OF PRECIPS, IT WAS CLOSED.



6.0 PIT GEOLOGY ‘
ALONG A CROSS SECTION TAKEN IN THE PIT, THE FOLLOWING GEOLOGICAL
UNITS CAN BE OBSERVED:

THE MESA CAPPINGS ARE COMPOSED OF BLACK COLORED BASALT FLOWS
WHICH HAVE ERUPTED FROM VENTS SEEN N-W OF THE PIT (NEXT TO BOULDER
CREEK) . BELOW THE BASALT, IT IS EASY TO RECOGNIZE A WHITE UNIT OF
TUFFACEOUS ASH DEPOSITED IN RIVER CHANNELS AND LAKES.

UNDER THE WHITE TUFF LIES A LAYER OF BEIGE COLORED CONGLOMERATE
(10,000 - 100,000 YEARS OLD) DEPOSITED IN OLD RIVER CHANNELS AND
COMPOSED OF BASALT BOULDERS AND CEMENTED FRAGMENTS.

ALL THE ROCKS MENTIONED ABOVE MUST BE REMOVED BEFORE THE ROCK
CONTAINING THE COPPER CAN BE REACHED. THIS ROCK IS CALLED QUARTZ
MONZONITE, WHICH IS VERY SIMILAR IN CHARACTER TO A GRANITE AND IS
APPROXIMATELY 72 MILLION YEARS OLD.

COPPER SULFIDE (CuFeS5) AND MOLYBDENUM SULFIDE (MoS;) MINERAL-
IZATION WAS INTRODUCED INTO THIS ROCK BY HOT WATERS ORIGINATING IN
THE INTERIOR OF THE EARTH.

i} THE COPPER OXIDES FORMED AT A LATER DATE BY LEACHING AND
OXIDATION OF THE CuFeS2. THE LEACHING WAS DONE BY GROUND WATER,
RIVERS, AND RAIN. THE MAJOR OXIDE MINERALS IN THE PIT ARE CHRYSO-
COLLA, COMMONLY ASSOCIATED WITH QUARTZ CRYSTALS, MALACHITE, AND
AZURITE. NO TURQUOISE EXISTS IN THE MINE, DUE TO A LACK OF PHOSPHOR
AND ALUMINUM.

THE ORE BODY (303,000,000 TONS AT .49% TOTAL Cu AND .03% OXIDE
Cu - FEBRUARY, 1973) CONTAINS ABOUT HALF A PER CENT COPPER, 0.03 PER
CENT MOLYBDENUM, 30 ppm LEAD, 60 ppm ZINC, ONE OUNCE PER TON OF
CONCENTRATE SILVER AND 5 ppm URANIUM. THIS MINE IS NOT CREDITED FOR
ANY GOLD RECOVERY.

7.0 PLANNING AND ENGINEERING

THE BAGDAD GEOLOGY DEPARTMENT HAD PROVEN A RESERVE OF 303
MILLION TONS, AND THIS WAS THEN TURNED OVER TO THE ENGINEERS TO
SEE IF A FEASIBLE MINING PLAN COULD BE DEVELOPED. AN IN-HOUSE STUDY
REVEALED THAT THIS 303 MILLION TONS COULD BE MINED WITH A PROFIT;
AND WITH THIS IN HAND, BAGDAD WENT OUT TO LOOK FOR SOME CAPITAL TO
EXPAND.




AFTER THE MERGER, IN JUNE OF 1973, FORMAL STUDIES COMMENCED;
AND IN MAY OF 1974, THE CAPITAL EXPENDITURE REQUIRED FOR THE EXPAN-
SION WAS AUTHORIZED.

»

DURING OCTOBER 1974, A JOINT VENTURE COMPOSED OF FLUOR UTAH
INC. OF SAN MATEO, CALIFORNIA AND HOLMES & NARVER INC. OF ANAHEIM,
CALIFORNIA WAS SELECTED TO PERFORM THE DESIGN, ENGINEERING AND
PROCUREMENT OF PERMANENT FACILITIES. A CONTRACT WAS ISSUED TO BROWN
& ROOT OF HOUSTON, TEXAS AND CONSTRUCTION OF THE NEW 40,000 TON PER
DAY CONCENTRATOR COMMENCED SEPTEMBER 1, 1975. THE MINE SITE FACILI-
TIES AND PRE-PRODUCTION STRIPPING WERE UNDERTAKEN BY BAGDAD PERSONNEL.

8.0 EXPANSION

8.1 TOWNSITE

WITH THE INCREASED TONNAGE, A CORRESPONDING INCREASE IN EMPLOY-
MENT HAS TAKEN PLACE. BAGDAD AT 6,000 TONS PER DAY EMPLOYED 525
PEOPLE; BUT AT 40,000 TONS PER DAY, THE COMPANY EMPLOYS 750 PEOPLE.

et

CYPRUS BAGDAD OWNS AND OPERATES THE TOWNSITE. IN OTHER WORDS,
IT IS A COMPANY TOWN. RENTS ARE NOMINAL. TOP RENT IS $35.00 PER
MONTH, WITH ELECTRICITY AND WATER FURNISHED. DURING THE PAST SEVERAL
YEARS, THE COMPANY HAS INSTITUTED AN UPGRADING PROGRAM T3 IMPROVE THE
QUALITY OF HOUSING. AS PART OF THE EXPANSION PROJECT, 354 MODERN
BLOCK CONDOMINIUMS WERE CONSTRUCTED. A NEW MODERN 259 UNIT MOBILE
HOME PARK WAS CONSTRUCTED FOR EMPLOYEES WHO OWN THEIR OWN TRAILERS;
ALSO, IT IS UTILIZED BY RETIRED EMPLOYEES.

~ COMPANY OWNED AND MAINTAINED FACILITIES INCLUDE A CENTRAL
SEWAGE TREATMENT PLANT, AN ELECTRIC POWER DISTRIBUTION SYSTEM, AND
ALL STREETS, MOST OF WHICH WILL BE PAVED BY THE END OF THE YEAR.
THE TOWN IS PIPED FOR BUTANE AND THERE IS A NATURAL GAS LINE TO THE
MINE PLANT SITES. '

BAGDAD OWNS AND OPERATES A STORE ON A NON-PROFIT BASIS AS
AN EMPLOYEE FRINGE BENEFIT.

CYPRUS BAGDAD COPPER COMPANY OWNS AND OPERATES AN 11-BED
HOSPITAL, WHICH IS STAFFED BY THREE DOCTORS AND A 24-~-HOUR NURSING
STAFF. IT IS WELL MAINTAINED AND EQUIPPED. THERE IS AN EMERGENCY
OPERATING ROOM, DELIVERY ROOM, AN OPERATING ROOM, X-RAY LABORATORY,
CHEMICAL LABORATORY, VARIOUS TREATMENT ROOMS, OFFICE, KITCHEN, WARDS,
~AND PRIVATE ROOMS.

USES HAVE BEEN FOR MAJOR OPERATIONS, EMERGENCY TREATMENT AND
CONVALESCENCE.



AMBULANCE SERVICE IS ALSO PROVIDED BY A WELL MAINTAINED
AMBULANCE. WHEN NECESSARY, THE COMPANY AIRCRAFT IS AVAILABLE TO
TRANSPORT PATIENTS TO PHOENIX FOR SPECIALIZED SERVICES.

THIS COMMUNITY OF BAGDAD HAS TWO MODERN AND ATTRACTIVE
SCHOOL PLANTS. GRADES KINDERGARTEN THROUGH EIGHTH ARE HOUSED
IN THE DAVID C. LINCOLN ELEMENTARY SCHOOL, COMPLETED IN 1976. GRADES
NINE THROUGH TWELVE ARE HOUSED IN TWO ATTRACTIVE RED BRICK BUILDINGS,
SCHEDULED FOR RENOVATION DURING 1977. A LARGE GYMNASIUM, A MULTI-
PURPOSE BUILDING, AN AUDITORIUM, ATHLETIC FIELDS, AND A COMMUNITY
SWIMMING POOL ENHANCE THE EXTRACURRICULAR PROGRAMS..

THE FOLLOWING SERVICES ARE PROVIDED BY OQUTSIDE INDIVIDUALS:
SERVICE STATION, GARBAGE COLLECTION, BANK, BEAUTY SALON, BARBER SHOP,
HOBBY .SHOP, LAUNDRAMAT, MOTION PICTURE THEATRES (BOTH DRIVE-IN AND
INDOOR). THERE ARE ALSO A POST OFFICE, LIBRARY, MOUNTAIN BELL TELE-
PHONE SERVICES, A JAIL, TWO FULL TIME DEPUTIES. AN AUTO SUPPLY STORE
IS OWNED AND MAINTAINED BY THE COMPANY. BAGDAD ALSO BOASTS A WEEKLY
NEWSPAPER, THREE RESTAURANTS, TWO BARS AND ELEVEN CHURCHES.

8.2 MINING AND THE PIT
~ THE MINING METHOD USED IN THE CYPRUS BAGDAD MINE IS THE MULTIPLE
BENCH, OPEN PIT SYSTEM. '

THE BENCH HEIGHT IS 40 FEET, AND THE MINIMUM MINING WIDTH IS
100 FEET. ~MINING STARTS BY DRILLING MULTIPLE ROWS OF 9-INCH ROTARY
DRILL HOLES, 47 FEET DEEP. THESE ARE ON A 20-FOOT BY 20-FOOT SPACING,
BOTH IN GILA AND QUARTZ MONZONITE.

THESE HOLES ARE THEN LOADED WITH AMMONIUM NITRATE FUEL OIL
BLASTING AGENT TIED TOGETHER WITH DETONATING CORD. 1IN WET GROUND,
A PUMP TRUCK AND PLASTIC LINERS ARE USED; OR IF THE HOLE CAN'T BE
PUMPED OUT, A SLURRY OR TRITEX BOMBS ARE USED. A MINIMUM OF 30 FEET
OF BACKBREAK CAN BE EXPECTED WHEN MULTIPLE ROWS ARE SHOT SIMULTANEOUSLY.
BAGDAD'S EXPERIENCE HAS BEEN THAT IF DELAYS ARE USED, ONLY 10 TO 15
FEET OF BACKBEREAK CAN BE EXPECTED. SOMETIMES AS MUCH AS 60 FEET
BACKBREAK WILL APPEAR ON A SIMULTANEOUS SHOT; SO BY NOT USING DELAYS,
20 TO 50 FEET OF "FREE" MUCK ARE OBTAINED WITH THE SAME NUMBER OF
HOLES AND SAME AMOUNT OF POWDER. 1IN SPECIAL CASES, DELAYS ARE PLACED
BETWEEN THE ROWS (SEE FIGURE #1) TO REDUCE VIBRATION AND POSSIBLE
. SUBSEQUENT DAMAGE TO THE PIT SLOPES.
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FIGURE #1
SECONDARY BLASTING IS RARE, BUT IF A BOULDER DOES APPEAR, IT
IS DRILLED WITH AN AIR TRACK DRILL OR A JACKHAMMER, LOADED WITH STICK
POWDER, AND SHOT. THIS OPERATION TAKES PLACE AT THE WORKING FACE.

MUCH CARE IS TAKEN WITH THE BLASTING AS IT IS BAGDAD'S PHILO-
SOPHY TO USE THE SHOVELS TO LOAD AND NOT TO DIG. HARD TOES OR EXCESS-
IVELY COARSE MUCK NOT ONLY TEAR UP THE EQUIPMENT, BUT ALSO SLOW THE
LOADING CYCLE.

AFTER THE MUCK HAS BEEN BROKEN, IT IS LOADED INTO 170-TON
_?EHEES BY A 20-YARD SHOVEL. DOUBLE SET UPS ARE MAINTAINED AS OFTEN
AS POSSIBLE. TRUCKS THAT ARE BACKING UNDER THE SHOVEL ARE SPOTTED
BY THE SHOVEL OPERATOR WITH THE DIPPER WHEN THE TRUCK IS BACKING
BLIND, WHILE THE TRUCKS ON THE OTHER SIDE CAN SPOT THEMSELVES.
BAGDAD USES THE CABLE BRIDGE SYSTEM RATHER THAN THE DRIVE-OVER SYSTEM
BECAUSE IT FACILITATES BETTER ROAD MAINTENANCE AND A FA!-TER CYCLE TIME,
AND THE TRUCKS DON'T HAVE TO SLOW DOWN FOR THE “BUMP".

THE ROAD MAINTENANCE PROGRAM IS AN INTEGRAL PART OF BAGDAD'S
MINING OPERATION. IT NOT ONLY REDUCES TIRE COSTS (BAGDAD'S TIRE

LOSS DUE TO ROCK CUTS IS LESS THAN 5%, AND THE PROJECTED RUNOUT TIRE
LIFE IS IN EXCESS OF 5,000 HOURS FOR OUR 36.00 x 51 TIRE SIZE), BUT
IT ALSO DECREASES THﬁ CYCLE TIME BY ALLOWING FASTER SPEEDS. SMOOTH
ROADS ALSO DECREASE MAINTENANCE ON THE HAULAGE FLEET BY REDUCING
PROBLEMS INHERENT IN ROUGH ROAD DRIVING, i.e. FRAME, SUSPENSION, AND
TIRE OVERLOADING PROBLEMS. THE ROADS ARE MAINTAINED WITH A FLEET OF
FOUR SCRAPERS, FOUR CAT 16 BLADES, ONE CAT 12 BLADE, AND ONE CHAMPION
80-T BLADE. THE CHAMPION 80-T IS THE WORLD'S LARGEST MOTOR GRADER WITH
700 BPH AND A WORKING WEIGHT OF 180,000 POUNDS. THIS IS A PROTOTYPE,
AND BAGDAD IS RENTING IT. ' '

GRADES ARE MAINTAINED AT THE SHOVELS BY THE USE OF A LASER.
THIS ELIMINATES HARD TOES AND WATER PROBLEMS, AS CORRECT GRADES ARE
MAINTAINEP, EVEN AT NIGHT. THE LASER ALLOWS A SHOVEL OPERATOR TO
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HOLD GRADE BECAUSE IT IS ALWAYS ON THE JOB, AND AT NIGHT THE OPERATOR
CAN SEE A RED LINE ON THE WORKING FACE. IT ALSO ALLOWS THE ENGINEERING
CREW MORE TIME TO DO OTHER JOBS.

HAULING IS DONE WITH TWENTY-TWO 170-TON TRUCKS AND THREE 60-TON
TRUCKS. THE 60-TON TRUCKS ARE USED ONLY FOR BACKUP OR WHEN A LEVEL IS

TOO SMALL TO .ACCOMMODATE A LARGE SHOVEL OR TURCK, i.e. WHEN STARTING A
LEVEL OR BUILDING A ROAD.

8.3 MUCK MOVING

THE NAME OF THE GAME IS "MUCK MOVING". BAGDAD FEELS ITS MOST
IMPORTANT ASSET IS ITS PERSONNEL, AND BAGDAD IS VERY MUCH PEOPLE
ORIENTED.

THE EXPANSION PROGRAM HAS INCREASED THE TOTAL EMPLOYMENT AT
BAGDAD FROM ABOUT 500 TO 750 EMPLOYEES, AND THE PIT DEPARTMENT HAS
ONLY INCREASED FROM 210 TO 297. THE MINIMUM WORK FORCE FOR THE
EXPANDED OPERATION WAS BUILT UP AT A RATE WHICH PERMITTED STRIPPING
TO PROGRESS WITHOUT PEAKING AND A CONSEQUENT DECLINE IN MANPOWER OR
EQUIPMENT REQUIREMENTS.

" THE ORE REQUIREMENTS HAVE JUMPED 700%, BUT OUR EMPLOYMENT HAS
ONLY INCREASED 50%. THE INCREASED PRODUCTIVITY PER MAN HAS BEEN
ACCOMPLISHED BY INTRODUCING NEW AND LARGER EQUIPMENT. THE FIGURES IN
THE FOLLOWING GRAPHS INDICATE A LARGE INCREASE IN PRODUCTIVITY WITH
THE INTRODUCTION OF 170-TON TRUCKS, i.e. TONS/DRIVER SHIFT.
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BAGDAD PLANS ITS HAUL ROADS 120 FEET WIDE WITH A STRADDLE BERM
IN THE CENTER OF THE ROAD. THIS BERM NOT ONLY GIVES A RUNAWAY TRUCK
AN OUT, BUT SEPARATES THE TWO LANES OF TRAFFIC IN WET WEATHER. THE
MAXIMUM GRADE PLANNED ON THE HAUL ROADS IS B8%.

IN ORDER TO MAXIMIZE EQUIPMENT AVAILABILITY AND MANPOWER
UTILIZATION, BAGDAD ONLY OPERATES TWO SHIFTS PER DAY, WITH ONE HOUR
BETWEEN SHIFTS. THIS SYSTEM ALLOWS MAINTENANCE OF ANY PIECE OF
EQUIPMENT ON THE THIRD SHIFT AND ALLOWS THE BACK UP FLEET TO BE VERY
SMALL, AS ROUTINE MAINTENANCE IS DONE ON THE THIRD SHIFT OR BETWEEN
SHIFTS. THIS SYSTEM ALSO ELIMINATES THE NEED FOR A SHUTDOWN TO
BLAST, AS ALL BLASTING CAN BE DONE BETWEEN, BEFORE, OR AFTER SHIFT.
THIS TWO SHIFT PER DAY SYSTEM ENHANCES OUR ROAD MAINTENANCE PROGRAM,
AS HAUL ROADS CAN BE BLADED WITHOUT INTERRUPTING TRAFFIC. IT ALSO
ELIMINATES THIRD SHIFT SUPERVISION AND THE ACCIDENT PRONE GRAVEYARD
SHIFT.

ANOTHER FEATURE BAGDAD HAS ADOPTED IS THE USE OF "PIT STOPS".
A PIT STOP IS A PORTABLE SLED WITH FUEL, AIR, HOIST OIL, TREATED
WATER, AND LUBRICANTS ON BOARD. THESE ARE NORMALLY PLACED ON THE
DUMPS AND AT THE CRUSHER., THESE ARE RELATIVELY INEXPENSIVE TO
BUILD ($40,000) AND SAVE MANY HOURS IN TRANSPORT TIME AND FUEL TIME.
THESE PIT STOPS ARE EQUIPPED WITH QUICK CONNECT FITTINGS AND CAN
PUMP 300 GALLONS PER MINUTE OF FUEL. THE LOCATION OF THESE STOPS
ALSO ALLOWS THE TRUCKS TO CYCLE FASTER AND GIVES THEM MORE TIME TO
HAUL, AS SOME TRUCKS ARE LEFT LOADED ON THE ONE HOUR SHIFT CHANGE
AND WILL GO TO DUMP UPON SHIFT START AS THE REST OF THE FLEET WILL
GO TO A SHOVEL TO BE LOADE». THE PIT STOPS BEING AT THE DUMP POINT,
THERE IS NO LOST TRANSPORT TIME.

THE CONFIGURATION OF THE BAGDAD PIT NORMALLY DICTATES THAT
TRUCKS HAUL TO ONE DUMP FROM A PARTICULAR SHOVEL. 1IN RARE CASES,
ONE DUMP IS ADEQUATE FOR TWO SHOVELS; BUT THE USUAL CASE IS ONE
SHOVEL, ONE DUMP. THIS SITUATION LENDS ITSELF TC THE USE OF A
SCHEDULE BOARD, A BOARD THAT IS PUT UP AT THE START OF A SHIFT AND
TELLS EACH DRIVER WHICH SHOVEL HE IS TO HAUL FROM THAT SHIFT. THE
DRIVERS THEN OPERATE ON AN HONOR SYSTEM AS THEY KEEP THE SHOVEL
COVERED.

SPOTTERS ARE USED AT BAGDAD FOR THREE REASONS: ON HIGH DUMPS
THE OUTSIDE EDGE OF A DUMP TENDS TO SETTLE, AND THE SPOTTER WILL NOT
ALLOW A TRUCK TO BACK INTO ONE OF THESE LOW SPOTS, EXPECIALLY AT NIGHT.
THE SECOND REASON IS TO KEEP TRACK OF THE LOADS AND TYPE OF MATERIAL
EACH SHOVEL PRODUCES, AS WELL AS THE NUMBER OF LOADS EACH TRUCK HAULS
PER SHIFT. THE THIRD REASON IS TO KEEP ROCKS FROM UNDER THE TRUCKS,
BOTH BY BACKING THEM INTO CLEAN SPCTS AND REMOVING FALLEN ROCKS FROM
THE DUMPING PROCESS.



THE MAINTENANCE PROGRAM ON THE EQUIPMENT 1S VERY EXTENSIVE.
THE 20 YARD SHOVELS ARE EQUIPPED WITH AN AUTOMATIC LUBE SYSTEM,
BUT BAGDAD STIPL MAINTAINS AN OILER. THIS OILER WiLL CLEAN AND
CHECK THE SHOVEL DAILY. HE ALSO RELIEVES THE OPERATOR, THUS ALLOWING
THE OPERATOR A BREATHER WHILE HE LEARNS THE CORRECT TECHNIQUES TO
OPERATE A SHOVEL. THE TRUCKS ARE ALSO SERVICED REGULARLY - OIL AND
LUBRICANTS ARE CHANGED ACCORDING TO TACH HOURS AND THE OIL IS ANALYZED
FOR METALS. Wﬁ ARE CURRENTLY CHANGING THE CRANKCASE OIL EVERY 200
TACH HOURS ON- THE 170 TON TRUCKS.
9.0 SLOPE STABILITY AND MONITORING

THE SLOPE ANGLE IS VERY CRITICAL IN OPEN PIT MINING. CURRENTLY
BAGDAD EMPLOYS A SLOPE STABILITY MAN TO ANALYZE THE VARIOUS AREAS OF
THE PIT AND TO MAKE RECOMMENDATIONS.

CURRENTLY IN ONE AREA WE ARE EXPERIMENTING WITH A 57° SLOPE
BETWEEN HAUL ROADS. THIS AREA IS IN A GILA CONGLOMERATE, IS PRE-
SPLIT AND HAS BEEN STANDING FOR TWO YEARS WITH NO INSTABILITY. WHEN
WE REACH ROCK WE WILL FLATTEN THE SLOPE TO 45°.

EACH AREA OF THE PIT HAS TO BE LOOKED AT INDIVIDUALLY, AS TO
ROCK TYPE, WATER LEVEL, AND MOST IMPORTANTLY FAULTING AND FRACTURING.
IT APPEARS NOW THAT IN SOME AREAS OF THE PIT WE WILL BE LIMITED TO A

50° SLOPE AS SOME STRUCTURE IS DAYLIGHTED AT THIS ANGLE.

SLOPE STABILITY IS AN ONGOING JOB AS THERE ARE OVER 35 MONI-
TORING DEVICES WITHIN THE PIT. SLOPE MOVEMENT IS DETECTED BY A INFRA-
RED DISTANCE METER LOCATED 2000-4000 FEET AWAY FROM THE. SLOPE. THE
DISTANCE METER CAN DETECT MOVEMENTS IN THE ORDER OF .00l FEET AT 10,000
FEET. THE RATE AT WHICH A SLOPE INSTABILITY MOVES DICTATES THE FRE-
QUENCY OF THE MEASUREMENTS. SLOPE STABILITY MONITORING HELPS ESTABLISH
SAFE WORKING CONDITIONS BY PROVIDING OPERATING PERSONNEL WITH AN EARLY
WARNING OF SLOPE INSTABILITY.

10.0 THE CONCENTRATOR

DESIGN CONCEPTS - PROCESS TECHNIQUES AND GENERAL CONCENTRATOR
LAYOUT ARE SIMILAR TO OTHER WELL ESTABLISHED PLANTS IN ARIZONA HANDLING
HIGH TONNAGE, LOW-GRADE PORPHYRY ORES. AN EFFORT HAS BEEN MADE TO USE

. LARGE CAPACITY PROCESSING UNITS WHICH HAVE ALREADY PROVEN THEIR RELIA-

BILITY IN OTHER OPERATIONS. THE USE OF LARGE WELL PROVEN EQUIPMENT
WITH ADEQUATE INSTRUMENTATION FOR MONITORING AND CONTROL WILL ALLOW
A HIGH TONNAGE OPERATION WITH A MINIMUM OF OPERATING PERSONNEL.

THE CONCENTRATOR IS DESIGNED TO PROCESS 40,000 TONS OF ORE PER
DAY, CONTAINING .55% TOTAL COPPER. PRODUCTION IS ESTIMATED TO BE 650

TONS PER DAY OF 28-30% COPPER CONCENTRATE AND 12,500 POUNDS PER DAY OF
55% MOLYBDENUM CONCENTRATE.



THE PRIMARY CRUSHER IS PLANNED TO OPERATE TWO SHIFTS PER DAY,
SEVEN DAYS PER WEEK. THE CRUSHER IS A 60 x 89 ALLIS CHALMERS GYRATORY
CRUSHER WITH THE OPEN SIDE SET AT 8.5 INCHES. THE CRUSHER IS DRIVEN
BY A 500 HP INDUCTION MOTOR. MAXIMUM CRUSHER CAPACITY IS 3595 TPH.

THE CRUSHED ORE DROPS INTO A 450-T SURGE BIN AND IS THEN DRAWN
QUT BY A FLUID-POWERED 84" x 20'-LONG APRON FEEDER.

THE ORE IS THEN CONVEYED AND ELEVATED ABOUT 6400 FT. AND 1020 FT.
RESPECTIVELY ON A SERIES OF FIVE 54" AND 60" WIDE STEEL CHORD CONVEYOR
BELTS, THE FINAL OF WHICH IS A RADIAL STACKER DELIVERING TO A 55,000 T
(LIVE) ORE STOCKPILE AT THE CONCENTRATOR. THE MAXIMUM BELT SLOPE IS
14 DEGREES AND THE TOTAL CONNECTED POWER ON THE CONVEYING SYSTEM IS
6500 HP.

THE MILL IS COMPRISED OF THREE PARALLEL AND SEPARATELY OPERABLE
LINES. THE NOMINAL DESIGN THROUGHPUT IS 600 TPH PER LINE. l

THE 8.5 INCH ORE IS RECLAIMED AND FEEDS DIRECTLY INTO A 32'g
x 13'-LONG KOPPERS CASCADE MILL ALONG WITH RECLAIM WATER AND MILK OF
LIME.

THIS MILL IS DESIGNED TO OPERATE AUTOGENOUSLY, TURNING AT 73%
OF CRITICAL SPEED AND DRIVEN BY TWO 4000 HP WOUND ROTOR MOTORS.

THE AUTOGENOUS MILL DISCHARGES INTO A DOUBLE-DECK SCREEN AND
THE PLUS HALF-~INCH OVERSIZE IS RETURNED TO A SHORTHEAD CRUSHER AND ITS
3/8-INCH PRODUCT RETURNS TC THE COARSE ORE FEED OF THE AUTOGENOUS MILL.
THE MATERIAL PASSING THE SCREEN IS CYCLONED AND THE OVERFLOW WITH 50%
PASSING 200-MESH CONSTITUTES FEED TO FLOTATION. THE UNDERFLOW IS THE
FEED TO THE SECONDARY GRINDING CIRCUIT (A 15.5'§ x 22'-LONG KOPPERS OVER-
FLOW BALL MILL OPERATING AT 66.5% OF CRITICAL SPEED.

CYCLONE OVERFLOW IS THEN COMBINED AND GRAVITATES VIA A FEED
SAMPLER TO A 4-POINT DISTRIBUTOR AND INTO 4 @ 15~CELL LINES OF 500 CU.
FT. FLOTATION CELLS. CELLS ARE COMPARTMENTED IN FIVE 3-CELL UNITS PER
LINE. '

THE ROUGHER TAILS ARE THEN SAMPLED AND FLOW BY GRAVITY TO THE
TAILINGS POND. ' ' :

THE ROUGHER FROTH IS CYCLONED AND THE UNDERFLOW IS REGROUND IN A

10'@ x 15' BALL MILL AND THE OVERFLOW IS CLEANER FEED. THIS IS CLEANED
TWICE AND SENT TO THE MOLY CIRCUIT. THE CLEANER TAILS ARE SCAVENGED

- 10 -



AND THE FROTH IS REGROUND AND THE TAILS GO TO THE TAILINGS POND.

THE COPPER-MOLY CONCENTRATE IS THICKENED, CONDITIONED AND SENT
TO THE MOLY ROUGHER CELLS. THE ROUGHER FROTH IS THEN CYCLONED AND
REGROUND IF NECESSARY, THEN IT IS SENT TO THE CLEANERS. THE FINAL
CONCENTRATE IS THEN FILTERED AND DRIED.

THE COPPER CONCENTRATE .IS FILTERED, DRIED AND LOADED INTO TRUCKS
FOR A 25 MILE TRIP TO THE NEAREST RAILROAD SIDING AT HILLSIDE, ARIZONA.

THE CONCENTRATOk IS SERVED BY A 5300-GPM, 12-WELL SYSTEM
LOCATED IN THE BIG SANDY VALLEY NORTH OF WIKIEUP.

SINGLE POINT MAINLINE PUMPING THROUGH A 24"J x 31 MILE LONG

PIPELINE UTILIZES (5) 6 x 4 - 5 STAGE BINGHAM PUMPS DRIVEN BY 1000
HP RELIANCE MOTORS.

11.0 CONCLUSION

THE FOUR PRIMARY REASONS FOR BAGDAD'S SUCCESS IN MEETING ITS
GOAL OF "MOVING MUCK" ARE:

1. PERSONAL RELATIONS "OPEN DOOR POLICY".

2. EXCELLENT PREVENTIVE MAINTENANCE PROCRAM.
- 3. EXCELLENT HAUL ROAD MAINTENANCE.

4. USING SHOVELS TO LOAD, NOT TO DIG.

- 11 -



D ve esfondean on Mjms _ el oA g’vﬂu&t_«,ﬂ—
?S’—é), L\{W«qd\ jvc&_@_)

14 - 2ve’ sgpee. qrede — Gatm om /970
Con 4 $udga  @TIE o 0 o 00
o oso lpd - .

B0pes ok 1T Speeny
Cornan W Cov ~ ‘?’L% ~ lpe e
&Meégéass  Syslem T W;L%w
Sorin wntorinad tsaste

o ol tup v bt (26" $oper
' s e ¢ — S 7,") /lwzsw!wu.
" LAz }l:/} C,,_,...H‘ Eg_,u. ’td-n—

'3&,«» C/-\f°q—b;~@2:&

fou 7% @ = 270
%=y @/ S e ST ot Cpn —
P @{7’7 :

bZt vk — e ke
o~k %ﬂ -

it s it g 4 il <] fad
Varh %#“A(QHVQ—L&M%MW

!

Aael<s ol
foles

——

—_—




lmsé Gualerncry-Tertlory
Alluvium ond Basci?

Tertiory~ Cretoceous Injrusives,
Dikes, Stocks of Monzonite, Diorlle
or Rhyolits

’ Tertiary~ Crataceous Welded Tutf

Precambrian Shisis

E;! Pizcombrion Gobbro~Amorthxite
E Precambrian Gronites

m Bridle Formotion Precambrion
Meto-Andesiles and Bosalts

SCALE 1:120,000

PKM

e e

e e



TERTIARY TERT -QUAT

CRETACECUS-

»

PRE-CAMBRIAN

QUATERNARY

KEY

Generallzad geological map of Bogdad

Alluvium

Sonders Baroh
m Wikdee Foenation
{Bosait)

r Ahyofite Tull

Ghia(?)
Conglomerote

{@mman'

r . Chaney Guich ond
Lowier Pwak Gronites

@ Alashite Porphyry
[I:ﬂ Gobbro

Rhyolites

q Bridie Formation
(Matomorhoted

v

DDHU\thqu i

thkh Mica Schivt

[
\Q-HJ_‘
1

=/ AN

) l/ \ Lowler Paak

Copper Creex
Mesa

PIT LIMITS

Andasite and Bosonl}

-

$000 PELY




Black
2 Mesa
> ., Breccia
rvPipe -

eta
Ak 4
(LY

iron Oxide Cap

Alaskite
Porphyry

PLAN_1X

Quartz
Monzoni te

IK Rhyolitd

Worphyry
T;!\( Rhyolite
Porphyry
Pyrite/
Chalcoci te ey
95/5 Stock Work
Phyllic
Clay H
. Chalcopyrite
Chlorite Chalcocite
Sericite Pyrite
Quartz Diorite
G1ROUX
Alteration éf}\
AN
p . Diorite Porphyry |
C?Y11=C . T V;;\\ Hawkeye Fault ! |
¢ ay " Oxide Zone I : Scale: 1" = 200'
ericite N ' v '
— ﬁ : : ‘ .
Sertc! L CYPRUS BAGDAD

Chiorite



. Monzonite

Gila Phyllic Breccia

Clay
. r Quartz g
Stock Work. Biotite 5
Sericite N
ift
' Super Gene 133
Cuprite K
» Malachite Breccia [»
Quaitz Monzonite Chrysocolla ’
Porphyry Chalcocite R e
. : G
i NORTHEAST PIT Ch?]cpyrlteGabbro /}g
Pyrite K
Native Copper -[ ;:
—_— Gila ‘}&
' ~''"‘"“‘'"'-m-----.‘.___.__“‘ Channel % "
\‘“N\-’
“\N\
v . Chalcopyrite/Pyrite .
PIT GARAGE - , .
- ) * Trace Chalcocite R
Chalcopyrite/Pyrite 3/2 P?ta§sic
Chalcocite Coating Biotite :
- Trace CU Quartz 10
", Orthoclase | /2!
o v .
’ Quarte Pyrite/Chalcopyrite
. Monzoni te 10/1 A
» 4 ’ Trace Chalcocit
<a Coating vaed .
. - Scale: 1" = 200"

CVERTIA TR

et 23 ek A et b e np e mnme s e e e g mr e . i



- Mining Magazine—January 1978




i Mining Magazine—January 1978




AJDLuumS

——— =

AVERTCAN SHELTING AND REFINING COMPAITY
Tucson Axizons
December 29, 1956

D
ST *

Mr. T. A. Snedden, Mapager
Southwestern Mining Department

Ay

Tucson 0ffice '*"f |
el
DACDAD NI [ 9
Yevepai County p—
Arizong _:/glj i
Dearxr Sir: LA

ARt SRS

Herewith is a report on the Bagded Mine., This is based on information
scoumilated dwring several visits to the Mine beginning lest Jenuery and in-
cluding, in verious groups, yourself, F., V. Richerd, Normen Weies, J. D. Vin-
cent, L. H. Bart, A. H. Haworth, R. B. Heen, B. 5. Eordle, and ourselves.

Becouge Bogded wes known as & marginal propogsition, and becavse some
of their engineering date were in rather incomplete form, certain aspects of
the evaluation progrem, such as drill hele semple sccuracy end ore reserve
estimates, were more ccuplicated then enticipated end were analyszed with nore
care than is customerily used in wmine eveluztion.

This hag required considerable time and pergounel. Certain perts of
the study hod to be completed before other raris couvld be sitorted, end work on
these various pheses wes interrupbed frequently because of work on other pro-
jectz. The point is, the jJov hos teken wuch longer than expected, but we have
recognized no legltimste short-cuig.

though we of course exe responelble for the esgential dela in the
repors, end its form, others have contributed subsitentielly, as follows:

Vincent, Welgs --- The metellurgy has been cntirely hondled by these F
men. wWe nave expressed no independent opinions on this important ' f
subject. '

Meen, Eoworth, Barlow, Kendall --- The detailled anslysisc of wining
SyStemg end costs was worked owt by these men. AlsQ, Meen collected
much of the engineering end financiel date on Bagded’s opereticns,
Heworth essisted in ore veserve and other czleulstlions, and Hendall
derived woter supply system cosis and some of the power cosis.

Eardie --- The data on history and production were compiled by BEardie,
“who also assisted on ore recerve and other calculations.

Hoyes --- Tiquidetion end other calculstlons in connectioa with out- R
come estimetes were wmade by Hoyes.

| e e A
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LEARY AUD COBCLUSICES

Begdod 16 0 oooll open pit mine in nerthwestern fvisone, procucing 30
tons of porphyry copper ove per dey. Althoush ite operationol hictory dotes boek
to0 1920 vwhen cxperimoniol ceve mining was atiempicd, pubstomtlisdly o1l of ito
production, totalling over 13 milliecn togs of 0.9U) coppor, Ins came during The
pagt 12 years. This grede comperes fevorobly with tlat of other TOIPRYYY GUOper
mines. Iowevay, ¢ue principally to uwnder-copiiollsobion oad the anall size of

the plont, the opewaticn has been marginel. Ou soverald ceenziong, Financdlald
.eollapse gesmingly wso averiod cnly by fortullcus copsoy price misti. 4O the
matter now stonds, wost of the shallow, high groede chaleoslte ore hae boen ninsd
- out end, while the cve regerve now is 1arge, the grade and ctrinping rebio both
 are lesc favorsble than in the poast.

Due %o the rather wide spacing and crrebin distribubicn of mony of the
“drill holes, end %o the lock of corinin coupls dann, only & Daws (avovnd 35%)
. of the totel resexve cen Bo conslderel as :

U I i P
ore. Tho balanec i classed
‘as "indiecsted", or "infzried”. Dased cn we pit 4 708
L ouy estiomte ie:

18,

4= e N -, .| ~ aate 3,
sicns wnd tWo grede cubtolf

-

Tons % Cu Waste/0re
Cutofl (#Milizona) Tohal Rabio

. of

Sl‘.‘.ﬂ;'.l Plt ‘5‘31‘7 CU- 3
Small F1t A5 Cu 5
Terge PLt <508 Cu GS.
Iarge Fit 15 cu 10%

To ploce this reserve on an accepiably Tira baois, we epeimnte thet at lcast

& By
27,000 feet of intcropaced drliling would e reouivad.

Fo exploraiicn opportvnities are vocognizod fov finding conceguonvial
tounagzes of skallew cheleocite oxe of goel grode -- 82F, L. or botter -- which
would provide fast capitol return for & new, Jarger ploat. Hovewer, poosibill-

‘ giea ere good for finding edditionzl loxge lonnezes of low prnfo chnleoryril
ore. GSome of this poasible lovw grode ove vould Lo chollar bt wost of it weuld
be deop. Rakher lorge tennages of this deeper ora os e grode of 6B er 7% Cu
would bz accossible to oppn pli mining &% vanic/ore roatlos somcvhal higher then

thoee of presont reoeIVes.

Considering the peIsibility of eventuel ccwmsorciol intorsst in denooliis
5 o Dagds

st 1 I

averagine arcund .5% Cu, 1%t should be cophosized, wa beliove Lhot Dacin ; ! ; I
(=] ’ -~ P .’ g3

huge tonnage potentiel in weteriel of that grade. | ;

R A < 4

s
12
£2

. The eghimated finsncisl ovtcome for Basded copnot be odequately cLprossed :

in o single figsure becouse therd sre soveral voriehles, the principal of wiieh E
ere the emount of capital needsd and the dogres of ieckmolegical corteinty. Frem .
the several possible combinstions we haove scleocted four elternztives as thoae

vest reprecenting the range in oubeome.

3
The3e &xe in Lwo categories: (A) otandard process -~ i.e., comeentroies ' 5
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i with resulting ecid used for
t by Mr. Vincent. These are cusmexized as follous:
- Constents:

| Production Rete - v

{ Variables:

. smelted, end (B) cement copper produccd Ly fluvozollid yvoesting of concenbrotes
caleine leaching and hesp leaching, a8 proposed

A

fft Ore Grade Cutoff 5% Cu L cu 5% cu

' Ore Re2erve.... {tons....nilliong... 37.8 10L.h 37.8
gl"&ﬁ&---% Cu scsoea ° 25’ l68 cgh‘

l;hfe 90600 CR0EHPAROFrONIODOCHNCOINEC 10 yrs. EB:yrSG

Gross TNComS..e § POT TO0 OTRsoseses 3.15 2.61 b bl

[ Operating Cost. -3 per LON OTCeescacs 2.12 1.90 2.7h

' Qpereting Profit § Ter ton ore. 1.03 Rk
S 2@5'“» 124 . N
Ge.pital I - WLILGHT eveueoos 13.1 KL 10.6

| Net vefore intercst end income tax

($ per €O0 OXCesoses .63 57 3.2
(% millionZeecescsso 25.68 5755 53.6%

- Variation in Net rc:'r- 1; ¢honge Cu price
c‘) mﬂ TIC“ D¥Cecoaces B els -11 nlB

Pro&uction { concentyates..tons per 7.
(cements Cu o...tons pc'f' e

{Total Cle..o..tons per yoe 25,30

ko ,,)6-3

£0,200 W, 054

. poration wos $20 per chaxe, or $6 willion, in 1952.
sbout $12 per shave.
more.

were epprecisbly less then anticipated. However, unfoy caiozory B,
heap leaching syohom, outcomes ave olté
and profits vcvll be large. ‘l-nc tifforones “ct
~ dent essentialily on the feasibilid Bt cyvisy
~ Vincent.

The oubcones under category A are wfavoreblse even if the v puche

39,687
31,70

] The price for Wr. J. C. Iincoln's Sd,, sheck Interest in Boodsd Coppor Cox-
e would probably plecce a
higher value on the ctock :m"r. The mavket for the "cuu,lnu.ag stock i reporicd at
106% ovnorshin 07 Engdod would probably cocst $10 million or

noe priee
the flvesolid-
raetlve - copitol "‘0**7& he '"“;L:r:.:\'i wepidily
o oo the A czd B oubeones

g
o
1iurg ML"L syzben proncoed by L.

i3 Ck‘?’l’}f_"il—

L4

oy =
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TOCATION - GROGRAPHY

Bagded 15 in west-centrel Arizona (See Index mop, Abt. A) at an albi-
tude of ebout 3200 feet. NModerately rugged hills end broed, fiat-topped nogas
characterize the topogrephy of the reglon. The wine is gitueted near the head
of Copper Creck, which drains westerly into Powlder Creck, a tributary of the
drainage systen leading to the Colorado River on the west.

An oll-surfoced rood 26 wiles in length connects Bogded with Hillcide,
a station on the ATLSF RBailvosd. Cougress Junction on U. 8. Elghway B9 {oee
road wep, Att. B) ip 22 miles by gravel roed from Hillside. The driving dig~
tance from Tucson to Bagdad is 245 miles. B

HISTORY - FRODUCTION

Like the mejority of porphyry copper deposits in the west, the develop-
ment of Begded was initiated some 50 yeors ogo by tne discovery of disscminated
cheleocite ore in unforground workings. Arowmnd 1910, drilling demonstrated the
existence of widegpresd ore of sub-morginel grede &5 well 23 o grmall bub high
grade porphyry ore body which eveatuvally was mined ~-- £irst by block-caving and
leter by open pit methods. FProduction to Jenuary, 1956 i tabuleted below:

Pre~1935 ) 8,000 , 5.00% Cu T
-- I - Lugo
Block-Ceve 1935 ~ 1945 V" §J585;¢’4-9 3/--'05?5 Cu
Open Pit iglfs - 1955 {incl.) 11,581,637 564 Cu
| Total - 13,733,666 984 Cu

From en econcilc stondpoint, operation of the mine hes been a mrginal
- propozition from the beginning. During Tesealt yeavs, conbinulty of preduction
 has been possible only through benelit of rising conuer prices. The year 1955
is the only intervel during which the operation eould be describad a3 o comrerclal
success. AS might be expoected vnder such conditicns, the property heg been con-
sidered ot verious tizes by & lerge number of prospective buyers. ASARCO'8 in-
terest dates beck to 1917. The following brief cutline of Ragled's history is a
digest of ASARCO's files. {The historic details are complex, end & roview of
these hse been compiled as Appendix 1.)

1880 - 1820 Discovery of the Distrlct.

1505 Bplorstion by edits {recognition of disscominatad
copper mincralizationy.
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1909 Churn drilling gtarted.
1911 Tegded Copper Company capitelized --- 1.3 millicn
shares et $5.00 pax.
1917 Feport ©o ASARCO by Stockder. Ore reserves
(Kruttochnitt) --- 13 million tons @ 1.68% cu.
1920 Thornton's report --- 15 million tons @ 1.68% cu.
"Good exploration possibilities.”
1928 50~ton mill constrncted.
1929 First production of éppper. '
1930 Experinental block caving. MIll cmpaciily

increased to 200 tpd.

1931 - 193k Property Inactive.

1035 Tork in two block cave sltupe

. resvmed.
Mill cepacity increased ©0 .

S
00 tpd

1937 (Brent Rickard) milling 300 tons 1.65% Cu
ot operating cost of $1.86 per ton.

¢
(
1939 {E. A. Guess) rveserve of & million tons of 1.X7% Cu {
feirly certain. Figured cost of copper production !
ot 9-1/24 per 1b. on 1000 tpd basis. !
}
1940 Mnother study conduveted by ABARCO. Outcome besed *r :
: {euzpricingly) on enly 3.0 wiliion tons at 1.BA% Cu S
chowed insufficlent profit to Justify copital in- ? '
vegtment. (Exploration end operelicn popeibilitices
of lerger topuege-lover grade materisl not reporied on.)

okl $2.5 millicn RFC loan granted to Bagdad.

1943 2500 tpd mill put into opera.tion.

=]

19kh Biock cave mine produced averoge of 57,000 tons per
month of .93% Cu (wide spacing of drav poinis «-- 25
Ffeel --- and improper dray control probebly respousible
for wide differcnce between reserve grade and mine grade.) 0

C1gk6 .Block caving cbandoned snd open plt wining started. f
(Motivated by Evnest Dickie,lzcked by J. €. Lincoln.) L

1948 Renctt to ASARCO by W. R. Lendwehr. Recommended tho-
rough exemination and serious attempl to acquire pro-
peTtye.

-
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1852 Co Comprehensive mport o ABNRCO by J. G. FPearcey.

Eetimated 16.5 million tons ot WT7%H Cu end an $8.2
millicn operating profit (ot 2h.5¢ Cu) before texes
over a life of 13 yezrs. Frice apked for controlling
interest by J. G. Iincoln (6 willicn dollars) consio
dersd much oo high. Ropovt includsd sectlon by K

B. Rlchard on exploration possibilities.

195k Kennecott opblon dropped afier 6 wcoths exsminabicn.
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Bxcept for a short pexricd during the first yenr or o of one

ing, Pagded concentiobes have been trested Ly (ompony sme
> tY dr

has hendled some, bub currently the tobsl ountmub is shipped to El Paso.

Rapdad never hos been adeguataely capitelized or explored, end the plont
has been too small £or the grade and tonnoaze of ore available. The fact that
the operation has besn mainteined since 1946 is lorgely duwe o the wnusuel ca-
pabilities of the late ¥. B. Dickis.

in retrogpect, end from the vicwpoint only of technical englineering, the
pobentinlity of the deposit could heve heen recpgnized snd itc optinnm davelop-
went gpoprosched in & bebbter manner 4F cboub 100,000 Zezt of edditionol explora-
tion drilling hed been dene in the early 1940's before wining wos begum.

OWNERSHIE - FACTLITIES

)

There are 540,000 sheres ouistanding of DTagded Copper Corporabicn
of which Mr. J. C. Iincsln holde 565, or 300,000 shares. Totel dividends
amownt to $1.25 per shore (50¢ in 1954 zed 75¢ in February, 1956).

) 0
D
la
o

Aprendix 3 1s the Corporation's Pelasnce chiet for December 31, 1955.
The significant dzte thercon is compared with similer dete in Mr. Peercey's
report in the following tebulation: :
Boadnd, Bal-
ance Sheet
Dec. 31,1955

Peaycey Roport
Jon. 30, 1952

Current Asgets plus Frepeid

Expenses and Deferrved Charges & .93 Mil. $  3.6% .

Depreciated Net Bock Value | 2.57 6.18
§3.%0 § 9.82

Total Liebilities 1.56 2.73

et Asseibs 1.9k $  6.09

b e A BTPLLS
o — k2 d AR

The detells of Bellities end equimnent ot €

in Appendices 27, 2B ead 2C.
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GEOCLOCY

An sppropriete resume of the regional geclegic picture is found in the
following quolation from the very good USGS professionnl poper 278 by C. A. Ander~
son and associates, just published:

"Most of the rocks cxposed in the avea meke up a wetanorphosed pre-Ctmhrion
complex of voleanle, tuffaceous ond sediventary rocks ond associsted intruded
igneous rocks of diverse composition. Aftor conslderable crosicn, this pre- \
Cambrien complox Wos covered by rhyolite tuff end intzuled by rhyolite dikes of o f
Cretoceous or early Tertiary ege. ILater, stecks of quartz monconite end assoele '
eted dikes were emplaced. After erosion carved o surfece of considerchle relief il
upon these rocks, leve flows end volcanic comes demmed the principel strcams, ol
ceunsing deposition of gravels and sonds (Gila Formabion) in the wmein and tribu- 0
tary cenyons. This stage in the geclogic history culminsted in the oubpouring :
of widespread baseli flows, vhich werc cexved into lave uesas by the latest ine ‘
terval of erosion."”

The general geologic envivenuent of the district 1s chowm on the cceom~
panying, small-zcale mep {Att. P). The ouartz wonzonite stocks are of principel
© interest.

Intyrusives and Brecceias: i1

The monzonite stocks ere irregulerly distributed along a belt at leest

T miles long with an approximate trend of N7OH. Although slightly divergent 2
this trend spproximstes regional trends of dlkes and oldor ehyuchures in Tre-
. Cawbrian rocks. The largest wmenzonite stock hos opophyces elongated WW-SE, as
well an NE-SW; and it occupics a position about ah the intersection of two Drome
inent dlke gystems of somevhet younger oge bubt oligned oboub NYW-BE ond NR-SW.

The principal zZone of elteraticn carries disscmingted pyrite and chalcopyrite
throughout 2nd is confined wostly to this large stock. The knowvn ore body occuxs
entirely within the stock. ,

ey oy

» Althoveh nearly contomporencous, the following intrusive rocks aze iden-
tified, Zrom oldest to youngest, as followa:

Bhyolite - dikes and pods ?
Guartz monzoaite ' - gtocks : ;
Diorite porphyry - dikes and plugs ’

Quertz wmonzonite porphyry dikes

These rocks cen ke dated positively only es younger then pre-Cembrien.

' However, they are lithologicnlly and structurelly typicol of the Isremide intru-

. slve types which are spatislly ond genebiecslly related Lo 21l roxphyry copper
deposits. Therefore, with little doubt they are early Tertlaxy in age.

A group of irregulerly sheped breceia pipes and dikes is digtributed
. through the district in e HE-trending belt in close reletion %o the Iersmide
Intrusives. These pipes have various eges within the Ievemide Inbruaive seguence.
~Beveral of the stocks, plugs end dlkes and wost of the breccle pipes outside the 5
pein monzenite stock are centers of emall, satellitic zones of alteration
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" with cutcrep evidence of minor copper sulvhides. The distribuiion of the lara-
. mide intrusives, breccia pipes and zenes of mincralizsticn demenstrates that

' all three sre genebically related -~ & fact of considereble lmgortence to exe

. ploration. '

o Minerslizaticn:

It can be hypothesized thoet the ocourrence of intrusives, brecclas snd
wineralizetion of the Pagded distyict &3 o wnit woy be contrelled by intersce-
tion of reglonel atructures, but there is 1little if any visible structural con-
trol of the mailn priwary disseminaied org boly. This ore body conglsts predonio
- pently of discreetiy disceninated sulphide {chelcopyrite with scwe pyrite) grains
“ and veinlets of rendom orientation and distribution. The upper port of this
~ sulphide ore body conteinag a layer enviched by chaleoeite end erratically over-
“1ain (end loeally intermized) with oxide Cu winerels {chrysocolla, cuprite,

" malechite, native Cu). :

: Chalcocite was accumnlated 25 the result of leaching erd domward wmigra-

~ tion of copper beering soluticns which ook plece durdng en carly erosion cyele

. «e= opne Which culminoted in the depositlon of the Gile conglonmerate. This enriched
L, - blenket now has a gentle northerly dip, locally powelleling the base of the con-

4 glomerate. Copper Creck Canyon, which contalng exposvres both of the chalcoclte

: end the vnderlying primary ninevalizeticn, wes Zormed during the modern cycele of

4 erogicon. Apparently, formstlon of the non-sulphide copper minerals was due To -
oxidation of the chalcocite during thisc modern erosicn cyclae.

. The leached zone, overlying the chelcocite gone, varies in thickpess
from ebout 350 feet beneath the grevels of Copper Creek Mesa on the north to
zero in Copper Creck Cenyon on the south.

Alteration

Andercon recogniczed tvo distinet types of alieravion in the monzonite

at Dagded: ~one represanted by o finely gronuler guarits-scericite rock, cad the
other by a coarse-toxitured blotite-feldapar-guortsz osseablege. The latter hes
e pather fresh appearence and ig difficult to dlstingulsch from wmalltered monzonice.
Anderson believes thot the quartz-cericite woy represent & more advanced shbage
of alteration, but considers the blotite-feldeper-guarta btype to have been o

ttle more favorable vo covper wingralizetion. Our ficld observaticns indicate
thet the two types ore often intermingled and thet, for practical purposes, they
can be ccnsidered egually favorable.

Theé quiartz-gerlicite occurs mosh frequently as & sbock work of narrow
airingers, cutting the bigtite~feldsper~quertz rock; bul in some arses 1t forus
wassive yibs severcl hundred feet in lengih, such as those vhich strike northe
vesterly along the edge of the gravel cover, o short disbtance east of the Giroux
ares.

The principsl zone of sliteration cccupies en arez of ab ledst 1.0 by 1.5
miles. Iis approxiwate shape, and that o the zone of stronger coprper pinerali-
zadion writhin it, ere indicated on the accompenying Alteration-Minerslization
wsp (Att. B). The known ore body {Tth level cutline) and the pit perimeter as
of January 1, 1956 are algo shovm on this wen. '

.
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Alteration is not confived o the monzonite stock, buk extends some dis-
tance into the murrowmding pre-Cembrien rocks, particalarly cn the west. Tho
extent to the north end esst benesth the post-ore cover is lurgely conjecitural,
“except in the vicinity of Copper Creck Conyon chout 8000 feet unorth of whe plt.
ere, bedrock exposures show small irreguler pobehes of altcraticn which ropre-
ent the fringe of the main zone of teration. Sowe limonite-afbor-cimlcocite

is present in this fringe.

1eached Quicrops:

‘ Bagded owtcrops were investlgvied og esxly es 1924%. A wap prepared by
Folend Blanchexrd &t that time shows that the locetion of the comparsitively vich
cheleocite ore body {the cave-mine block) was indicated epproximately by concene
trations of limonite-afier-cholcocite in the oubcrops. Anderoon concluded, after
extengive field vork in 19k (U.5.G.S. pp- 278), thot leoched pyribe-chalcopyxilte-
bearing rock end lesched chaleocite~bearing vock could be differentieted cn the
Yesis of outerop studics;ed poinmtcd oub that the socuth toundary of the chalco-
cite zone could be located in the outcrops epprozimately on the vesis of color
alone ==~ the oxidized priwary mineralization having o generally pale brown tone
in caitragt to the dark veddish-brovm tones over the chaleocite minew 1zaticn.

Although the cutcrops over the tetter part of the chalecelte oxe have
been removed by open pit wining, there is still sufficient evidence remaining
to demonstyate that the cepping ot Begded is in weny rospecte similer to thw
other enriched porphyry copper deposiis.

of

c—:.

DRILIING AND SAMPLING FRACTICE

A8 of Jung 1 of this year ghout 120,000’ of drill bole hod been completed.
£ this, approximetely 40,000' was by churn drill end she remainder by diemond

drill, as follows:

Huzber of Hole
¥esrs Foles Huibers Footages Totals
Churn 1909-1928 123 1 o 123 - 59,60k 39,604
Lamond 1929-1930 10 12h o 133 5,343
: {§129 no dzta}
% 7 23 301 to 33 8,8ko
19%6-1955 158 k6.1 w0 53-2 63,585 77,768
to 6/1/1956 3 56-1 to 56-3 2,140 2,140
Total Humber of -Holés 317
Total Dizwond and Churn Drilling to June 1, 1956 _119,512

----a-m—--n---'-—-n--—-q—n—---—-—---!-wnu—unn—--nau—-u---—--———n--nnna—nnnw‘—u---on

Churn Drlll:

A in the case of most early work of this type, rzcorde exc quite scEnby.
About all thet is known for certeln is that the holes were ganmpled on five-f£oob

intervals end the samples esseyed for total copper.
open, except vhere caving conditions mede caging hecessarys

The holes were no doublt drilled
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“ Diemond Drill:
Diamond drilliing, sterted in 1029, inciuied o muaber of wndeorgrownd holaes.
Since 19453 , o1l drilling hes been dong from the surface with most of bthe holes

being vertical.

‘ Thes zecoxrds of the ‘ia.n 'ncl lmll;s:@” avoe congtheb 'be‘iz'ber ;
churn @rilling. They indicate hole size {pxincipelly 68X}, comon

-

core rocovery. Sluvdge Hocovory as not reeorded. Obviounly, lesk of such infoy.

mabicn hampers the analyzis of s=mple sccvracy. Az we howe a::bzmrv:&d in the
£ield during pect exeminzbions ond reesntly (Holss Ko, 1-856 :»rwz 2{56}, gludgn
hondling prectice has besn, exd is, very pocr. $he sludges are disohargsd from
the drill into H2-gallon smvc’s Gy gebhling tenks. AL the cpd ei‘ cach 5' coxdns
rnm, the slvdge repiduz 13 washed into e l-gallon tomato cap where 1t is alloucd
to settle. After dgeanting hﬂ semple, vwelghing one to thrze pounds, ig sent
the astay 1aboraitory. J""’l,.. cores are split end an nasoy sernle mede up of the
cae-kelf portion.

ACCURACY OF DRI, HOLE SAMTTIS

Foo guasti ne.b:%o rellieblility of Bagded :Ehn A dinforaation has been
Tactor of coneern o By In post oxominetions. O rr.::ri:. rasca whe valbler was
dealt with by epplicmbicn of oo oversll, flat, ar ~v roonction In aszoy valus.
This arbitrayy use of a ":::a.re"i;y factor” (umum*:::-z‘ e 'r;; emalyels of detal in
depedits of necr-marginal grzde,con, we Lolleve, zosulld in gorlous eryrox in
evaluetion. In fact ; in this case, the difference © Terbitrory” and on
"onalyred” adjustment snounts Lo shoub $.50 per ton @ ~-- 07 the Aifforenco
‘betweer an unprofitable znd o 1o ofiteble c:‘rtn"w celevlation.

= %
%4

) o ko o oovefvl avolynis
of the va:!.lablo l tm ,M'ﬂ ""Eilﬁ of 'a:.mm gu2lyvain ord our comclugicno ars
‘contadned in Appondicas 12, 13, ik end 15. The ’ gummardaed on £l
lowo:

(1) he gresto.l evror vresent 1o in The ¢ . 3

the saoey --..L\.::e* of those Lﬂ'-m f"’,ﬁ“.tf-’?-11’.1'1?»'«<3~!-‘” 107 tor ‘m- e ::I'.:\'" ‘V’:.‘f_a
Bagded e nethoed :.:.‘ combining core end sludice 2opuys hes G0 o loyge extond
CORDONE! for this eryor; thoveiors comabingd sanoys weve talon

XA
_l, 25
l .2 Ly o,

ain ingtances vwheowve reluctionn o

-
A
STaed

&t foce valne, czceph in cer
yarranted.

(2) The wojordty of the chwm d
a1 acespleble ronge of s.ccvwanv F.'ﬂ@-. dne Lo fact
drill gevples xopyezent leso than 0% of o tobtcd corples, the nosoi-

- d -
ble eryor frewm this scures dn of veyy -\vcimw¥m.m rrobebly loss
than .02% copper, IF applicd 4o the 100 m:‘;.‘Ll.».o-’* hon TROOIYR.  Due
to the sxmall gire of tho possible eyyor, and 1o c:'...nr* A fa.\.m baosis for

in foo
estlimeting o reducticon fector, the cauzp drill soryleos vere neacnied
at face velu

AR 3o Y
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The Poresoing conoluglons

parlson of ore catrachlion o 0¥ :... ook
plez. This corparincen chorad 33 Qxe il
- LN . . "
] 9% Cu) amounted So oaly l—}iﬂ len SNRCD &

the ore reserve calowlation
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ORE RESERVES

Calcwlatbion Method snd Resulis: _ .

Due principelly to the high proporticn of lov grade, or near-marginal,

ove in the deposit, eveluntion of reserves required scnething wore then o single
- pit design end o single cutoff in grade in order to indicete wminimm and waxl-
mu potentinl in both grade and tomnage. Accordingly, w0 open pits were designed:
“one, & relatively swall pid {Att. J) which would show the best avercge grede
obteinable, sad the other, a lerge pit (Att. K} showing the wmexioum votential
- (within the present limits of exploration). The principal factors taken into

account in setting up the calculalbion were:

(1) Accurecy of sample date {@iscussed under "Drilling end Seupling' )

(2) Spacing of dxill holas. Oaly e smell proportion of the drilling
is on sufficiently clcse-speced intervals o consider the ore weasured;

therefore, the ore was secgregeted in the coleulatlon into thres cate-
ories represcating three degrees of probovility: (e) "meagured”,

%b) "indicated” end {e) "inferred." Considerable drilling eventumlly

will be vequired in aress where tmch of the ore is classed as Iaferxed,
es in the northeast portion of the lexge pit, for example.

{(3) Grade Cuteff. A study of copper distrivuticn indicated thal cubolfs
of UG% Cu end .50 Cu represented the limits vhich, in the ore czlene
lation, would bLeeb define the depoaits renge in commerciel potenbtiel.

{4} Hen-oulphlde volues. All weteriel contedning non-sulphide copper
ampunting to 30% or wore of the totel copper content {aec zection on
Metallurgy) was clzssed as “Mized Ore” and calculated seperstoly. In
cases vhore cnly 4otal copper essoys were cvalleble, non-swlyphids velues
were assigned by study of surrounding informaticn.

The calculaticn iiacedure luvolved the £ollnving steps:

P {1) 50°' intezval level maps with 85' rectanguler grids wexe prepared
at elevebtions midsoy between bench levels, ond averoge bench 2882ys
were plotted fou esch drill hole {goe cxemple, AbL.ON).

(2) "Areas of infiuence" were Gravn evound esch hole cn cach level map,
and the averasze bench assey of each hole was applicd Lo each area.
Vhere hole spacing was rvelotively wide, sdditicral avens weve plobted
in botveon holes: snd ascays wers assignced on the basis of suryounding

- informabtion, including thet on levels immediately ctove and Lelow.

{3) Eoch aren of influence was clessificd, depending principally onr
hole spzcing, as "meosured”, "indiecoted", or "inferwed", end further
classified, depending cn the assey, ns "sulphlde ove", “"mixed ore",
"leach", or "bedrock weste'.

(4) Tomoge and grade vere calculated {a) by comting ik 85-ft. sguares,
each representing o ractonguley priocn 50 feot high, in coch aren of
influence, {b) by tebulating the sun of the prismzs with corresponding
copper values, and {e) by deriving veighted averages, using 12.5 cu.ft.
per ton as a gravity factor for ell wsiterizl except gravel cepping which
was celcwlated ab 16 cu.f. por ton.
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Cue full set of north-couth sechions {Att. M) accompanies thic yeport.
These show bench egc0ys used in the ore calculation and the proviles of the
proposed lerge end smell pits. To illustrate the digtribution of the three
classes of ore, and of the leach weberiel end woste, two spaclel secticns {Att.
G and ) snd e single ore calculotion plon mop {the Tth lovel, ALL.N) bave been
included ae “exemples". The large amcunt of supporting calculatlion detail and
weps are on f£ile in the Tucson office.

As msy be noted in the resulis of the calculetion {cee tabulated summsry,
Appendix 5), the tomage of sulphide cre veries from 37 B3 million to 10L.% wil~
lion, and the grade from .B4% Cu to .68) Cu, with vasie-ore stripping ratios
from 2.73/1 to 1.36/1.

Our reshlte show a wider range of tomnags ond grede possibllities thes
those obtained recently by amother coupeny {presumebly Kennecolbl; reserve figures
in memo of Decewber, 1055 from ¥Mrs Fope to Mr. Goodwin); howsver, falrly cloze
agreement in tone snd grede is present in the comparison below, norticwlarly
numbers (3)-(6) end {4)-{T). It is to be nobed thal thelr Stripplnd ratlea exe
congiderably lower then ouxs; aleo, it is belleved evident thev Kennzeott ac-
capted mgaad's drill resulis without apprecisble reducticn, 98 we did.

Pons 4 Cu % o H/o
(#illions) ‘Total Sulphide Strippicg
ASARCO Cutoff .50% Cu {1} 37.8 Bl 2,53/1 ) Small
A0% cu (2) 59.1. .72 1.36/1 ) Pit
507 Ca (3) 68.8 oTT 2.73/1 ) Lerge
J40% cu (5) 101k .63 1.63/1 ) Pit
Kennecott (5} £0.0 8L 21 2.12/1
{6 67.0 77 .61 1.8/,
(7} 90.0 .63 . it 1.37/1

We did not calemlate e precise velue for non-sulphide copper, Gre to
the incompleteness of nou-culpkids assay deln; howewmr, ¥e did exclude mobterizl
Imown, or inferzed, o i sver 30% non-gulphide cun cobimaie thot the reowmining

_ sulphide ore avexmges unet wore them 153, or 0.107 Cu, as nca-sulphlde {in the

100-million ton reserve ot 60 tokel copper). Actuelly, & substantial portion

of this ore asezys less than .05% ncn-pulphide coppar. Since Hemmecott'’s G0«
million ton rozeyve shovs 21% of the totel copper 8o non-sulphide (1% Cu),

1% iz belloved evident that their figure inclvdes the "mixed cve" which we cal-
culsted separately. This i3 also suggested by their lower phiipping ratio (ZL.,':T/ 1
compared to 1.63/1).

The greater volure of ore in our estimole (100 million Tona), ag con-
pared. to Kemnecott's (90 millica tons) 4o probebly due to the fact thet efter
their estimete wes completed, additlonel ore was encowntored in the exploratory
drilling. '

(S

Measurenent, Drllling:

As pointed oubt in the forcgoing, conalderzile
to satistactorily esteblish, or "mecsuve’, the go
in the lerge pit design. We hove egtimmied thnt an
minimm of 62 holee vorying frem 300 to 800 feat i

[}




oo i b L Yo uean Lake TN TSNYL, Tomocwnad, (BB JRA rnaces somdos conls INUIAN
feet. The proposed locaticm for those nles 2re az v on the B00 genle geolegie
plan wap (Att. L. Mach more drilling then thisc wvwiskd Le reguired, depending
to what degree the ropulis of thege 62 holes substentinhe sssuwmblons of ore

’ cantinun:tg in our egtimote of r25exves.

Although satisfentory somples could lileldy bo obinined Jo clcmond. dril-
liog, providing proper ﬂ"ac:ﬁlu*@:s rere omnloyed, 1% is our 0195.:170:1 thets chuory
drilling, with rf:ic::cp.u caging o produce romulis of acceptabio weliability,
vould be the best nmethod. , .

BEFLORATION POSSIRITITIES
The principol cxploveblon pobontiel of Dopdad is the vonsoneble pozaie
- bility of Finddng oddit icnal lorge tonnages of puiwory ove. This ore wodd Lo

Clow o modernie in geade. .,JO"‘"” of 3% would be ©
deep (though 8till scesssible Lo open pit wining
-~ higher then these of nresent ;-.werves).
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emownt of seccondary enz"i.chmcs:rl;,‘, could constitute ore of comperciald grade. An
importent factor is the particulaxly lov siripping rabio that wmight be obtained.
Tocations of the eight holes propesed ere shoim on the map (ALs. L).

The narrow zone ruoning northerly through the Black Mege breccis plpe
has not been thoroughly explored, bubt sufficient drilling has been dene to indi-
cate a very smell poseible potentiel.

-

Primery Ore in Depth:

The chalcopyrite mineralizbtion is believed to have generally vertical
continuity and extent to wnknown depth probebly well below the decpest drill
holes. There i no opporent overall tendency toverd a dlminishing of values in
depth, although ihe asgays in any individupl drlll hole will range beck and
forth within .2 end .8% Cu es depth is geined.

The areel limit of this zoae of deep, low grade priwery winevalizobion
 ie gradetional end very inccmpletely defined by present drill koles, but it

- youghly corresponds to the ore body outline showm on Attachment B. There may

be & huge tomnege of mederial (sey, 50 milliecn tons per 100 feeit of depth beneath
the “large" »it) which chould everage something like .5% Cu. A lerge number of
decp drdill holes would be required for mesourocument Of shope ond grede of this
Pody. The peossibllity that this materiel will hove commereisl valuve; elthery as
open pit or underground oxe, zomctime in the future it go uncertain thet no rs«
compendations for gpecific, close-spaced decp driiling ere made. Mowever, it
certainly is worth noting that Begded has one of the lerger potentials of low
‘grade copper "oxe" in the United States. i}

Northuest Aves

. Drill holes put down through the post-ore lava cop cut congiderable

- oxide copper, bub only winor values in sulphide copper; dlso, theze holes showed
that e deep grevel-Tilled channel exints beneath the lave flows in this orsa.
This chammel has the effect of increasing the overburden end thinning the chel.
cocite ore possibilitics. Although o feivly lorge uvncuplored gsree within the
projected zone of better copper wminerslisation cxisis hexe, the high stripping
ratlo plus the oxidized character of the knowm ginsralization are feabures which
offer 1ittle encouragemont to further exploraticn.

Bortheast Arca

Drilling during the past two years north and northeest of the open pis
éncomtered some ore grade primory mincralization {arcuwnd .80% Cu) in the monzo-
nite. This ore is of substantiel thickness, perticularly in holes 13-55 and
1-56. TLittle is krown so far of ils possible silze and exbent; two holes drilled
1o the north {1-54 end 12-55) cub long columns of mostly sub-marginel values in
pre-Cembrien rocks, which tends to limit the zone. AL any rate, this primayy
ore is probebly therost fmmortent dlacovery wode at Pagdad for come tlme. Although
the cover over possible projecbions of this ore 1o cvibe thick, the siripping
ratio might not excecd 3 to 1, providing it is essumed that the pronoscd large
pit i3 to be mined. And, slthough only minor amountia of choleocite were veportedly
‘encountered in the sxrea, high grede chalcocite ore mooulting fyom the enyichment
of 1% or .8f primnry could exigt. fccordingly, further exploration here is
believed werronted. The locaitions of the L proposed holes ere spotited on the
‘map (Att. 1).

v
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Summary of Proposed Explorvation Drilling:

Footoge
i . West Areae - S holes - b,000
Horthecst Area - 1k holes 18,000 ]
, |
Total 22;00.0

OPEN PIT MINIMG

Bagdad'n Equipmond end Conis

‘!a.rlouz: detall con Bagded's wining operaiicn ig given in Mr. Veen'n let-
ters of April 3 end March 3, 1,956 o Mr. Soedden {App. 23 end 2C). Irncluded are
such items asm drill performence, powler factors Lor varicus rack types, loading
m;d,he.ul...ng cycles, equipment iisis, labor clessificetion end zatesn, cie.

For 1955, Dagded'ns dlreet miaing cost was $0.19 per ton, or ﬁ;l L9 per
ton of ore wined at & stripsing ratio of 6.78 to 1.0.

Cost BEstimate for 10,000 tpd Rate:

A soot ectimate for wmindng the "Large PitY, O.0% Cu cuinzy, vwes made
on & bagis of all Truck haul and other general opex *auionul procedures s.a.mular
to Silver Bell Mine. Derivatlon of cost figuored, Forma A-5 and Feormg A-1, and
deseriptive detall are included under Appendix 6. Pit plens and dunp rogimon.,
_gre shown on Attechment "0". Work sheets of the estimete sre veteincdin fhe

Tucson ofiice.
Apsumptions:

Ore Reserves: 10L.Lk million wns of owe,
, 167.1 millicn tonz of waste

Milling rate: 10,000 Tpd.

Shovels now ab uh@' property are wuilized.

Pre-tiine otripping: ---« 2 yoors.

idife of operstlon : --- 30.178 yeors

Frogress b the property duving 1956 is not owmoidered. All leach snd
Hmixed ove is 't'r'ee.i'.ed ag wazte bul is dumped eopavately.

An eseﬂated wage scele as cetimeted Ffor 1958 was used throughout.

Summery of Estimsted Cool:

Ore Woote Per Ton
Yo Ton Par Tom Ore
Drilling $ .0253 & .0253
Blesting Oohom LOhQz
Loading 0309 0309.
Trucking 0723 .1002

Roeds ".0165 0165
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- Summary of Estimated Cost (continued)

‘ Ore Waste Fer Ton
Pex Ton Pex Yon Ore -
Waste Dump $ T8 .01k3 $ -
Supervision 00@ . . .0089
Totel Direct L1941 2453 L5981
Indirect Cosls : .2658
Tetel Cost £0.8639
N. ¥. Office Expense .ol

#Cost based on Bagded powder factors for bedrock snd for gravel.
Figure shown is average for total tonnage -~ ore plug wasic.

1loading shovels at the property vere vsed as 2 base for pf@uﬂl"b" on rates.
Drilling, blasting, hauling and all functions of the cpcration wer estimniod by
vork shifts to determine costs end equipment needs. Orclerly minin g was rlanned
from pit bench tracings showing pesition of ore end weste. Dump oveas were laid
‘out for optimum economy of haul. ‘

, E'm,jor changes from present cperating pmcucea at e.,hi, lfropar’uy 1o effect
increased production were: Nove fovoveble haulage rodds, ad ddition of new trucks,
“rotary drills to replsce chuzn drills, the addition of secondory drilling, end
more sezviceable water and eleciric installaticns.

Labor requiremente were estimeted for oll phoses of the coperation at an
_estimated 1958 pay scale. To this wage wos added regtﬂ:.ar Saturdsy overtime,
call out overtime, and chift differential.

Cperating supplies and maintensnce cogts were inereased in the come ratio
&8 the wages.

: Indirect mining rosts vere debtermined es o direeb xztio of shove direct
costs to the indirect costs in the 9300 trd Silver Bell estimoie of July, 1956.

BETALIURGY
From the standpoint of milling, Dagded ove is comparable to that of other

porphyry coppexr deposits, with 'thz e&certion that it has adightly higher then
average non—sulphide content. The n n-nsulphl.cle copoer {princinally copper sili-
cate) i most abundsnt in the upper pert of the choleccite zone. Fasning dewn-
werd into the lover grade primary chaleopyrite minerslizatiom, the non-culphide
content drops off to elwost nil, except aleng cerbteln foults end fractures where
oxldetion has penetrated unusually deep.

Monthly mill prcducd on figures for 1955 {cce Appendix 7, 1\40"‘“"51 Weles,
memo to F. V. Richard, Februasry 9, 1856} scrve to illustrote grode range in
totel end non-sulphide copper mined from the open »it, ond the com‘esponding

i"w

i | M
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renge in mill recovery. The Ui montha showing the widest verlation, end the
average for the year arve as Iollows:

Tons % Copper 4, Rocovery
Fexicd ¥l led Tolal Hon=-Sulphide Copper

April, 1955 106,797 L« T02 .037 80.18
September, 1955 108,228 | 1.356 L2 7h4.93

12 wo. 1955 3,352,513 997 130 83.13
Froduction for the wonth of April, atove, with the lovesh non-gulphide
conbent and the highest recovery, came meinly from the 9th, or botiom level of
the pit. : ‘ '

Me. Vincendt visited Pegdzd in Hovember of this yeor cnd hes regporbted
on pest results and fubure possibillties, inelnding flucsolids roagtiang end
durp leaching (Appendix 8). Hc concluslens have o vexry importent bearing on
evaluation of Bapdad. Foll/oﬁ-:ing are his principel points:

(1) Bosed on current Begdad wetheds, recoverics would vary between 80.0%
end 84.9%, ond concentyote grades batwesn 23.2% Cu end 27.3% Cu.

{2) A finer primary grind and a rogrind of the rougher concentrabe
wight incrense overall reeovery of copper as. much as 2%, and the con-
centrate grede og wach as b, ‘ '

(3) The lerge volume of lesch material is e potentially Tnmorhant
gource of coppsr. Dnenp leaching with acid produced frem fluesolids
roesting of concentrabes could gsubsbantielly incrcage the not income
per ton of ore milled.

{4) Production of ceuent copper, rother thon eleckrolytic copper, which
ig being produced in Bogled's pilot plant, would oliminabe the lovgn
capital investment neceasary for an electyolytic plant. '

Gdsts:

[

Tn bis letiex of Decembor 10 {Appocdix 8) Mr. Vincont gives preliminoyy
estimates of copitel and operating costs for milling, fluoeslids end leaching.
He dozs not inbend Tthat these Tlgures reproesent & detalled enslyaisc hecause
in esking hin to meke the study ve specificd thet only o gencrel ldea of metal-
Jurgleel possibilities would be approp inte et the precent time. Test work and
other studies vwhich he weould probably rceguire Lo support & coveful cost estimate
ould be in order only if the Compeny were Loking the PIOTOTTY over.

2.
M
ing

$]

3.

-3

K rraey

LT Milling coste, both dixect end indlirect, uzed in coleunledivg outeconss

at & rote of 10,000 tod arve esgentielly the ssue-as Silver Pcll cosbs. The caple
tal cost of e new 10,000-ton mill; $10,000,000, and for expongicn of the old mill,
5,000,000, were estiented By Mr. Vincent.

- Fluosolids and leaching costs were ostimated by IMr. Vinco: + oo totelling
2,243,118 per year, cquivelent to §.6% per ton of ove willed i o vate of 10,000




POWER

Bégded's pover ic trensmitted at 69,000 volis over o TO mile transuilssion
line, from Parker I}a.m The 20 year contvact with the Buvresu of Reclometion
(temingting in 1963) calls for a maximum demand of 4000 KW et the following
rates:

Demand charge -  §0.75 per KW of max. demand x 102%
Energy charge -~ 102% of KW reeding

1st 50,000 KWH @ 4.0 milds
Wext 100,000 EWH @ 3.0 mills
Balence 2.25 mills

The average cost of power hes bedn arownd 3.6 wmilis Ber KWH; consuwamtion,
;200,000 KWH per wonth; maximm demand, 3800 K¥.

Bagdad sdvanced $295,000 for consiruction of the pover line, vhich amowmt
is being refunded through deductions of 255 of the wonthly pover bills.

In conmection with 1951 expansion ploriing Bagded engineers investigated
' possible sources of additional power. According o our ccpy of the plens, en
agreewent was mede with Central Arizone Light and Fover Company whereby Ragdad
‘would advance the $450,000 cost of a hB-mile linc from Prescott, end yecover this
e at the vate of 107 of their wonthly power bill. ’

; The rate was to be $3.00 por X9 demand plug 2 1/2 mills per KWH CNergy
charge. Thoy expected to meinbtein a lead foctor of okd, end obtain power &% -an
average cost of 6.9 mills per IGH conswzed.

Our estimates of wining end willing costs are bosed on Tucson Gas ; Bleg-

tric Iight and Pover Commony rotes for Silver Bell » Which involve en aversge
cost of eround 10 mllls per KHE coasumed.

QUTCOME

On the customsry tremiment basis of smelling concentrates, Hagded has
alweys been considered o merginel wroposition ab best. Other tvesiment processes s
perticularly heep leaching withoeld derived from roasting concentretes ot the
‘property, have been seriously considered in the past, but largely on & theorce
tical basis. By conbrast, a certein amount of pilot plent dete on the teelmical
feesibllity of this process now hes been obtained. This opons o now avenue for
determining profltoble outcome, =lthough there s%ill arc mony cngincering uncer-
tainties involved. At & conseguence, ouscome cenpot be expressed in a single

- ofigure. Risk involves twe wain verdables: emcunt of capliel ond degree of

-+ technolegical certointy. Within these are minor verishles 3 50, the possibls
~outceme combinaticons ore mumercus. We have selected four as providing the most
~useful alternetive deta. These ere in two categories: (A) stenderd process =w-
d.e., concentrates smelted, and (B) cement copper preduced by flucsolid roasting -

[ - s\ Faccs - GIANL LAY UV Y 13 3K sogr . '"—_—j‘“"“"“ .
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of concentrates with resulient acld uscd for coleine lenching end for hesp leache-
'Ing. These outcomes are tebulated, with notes referring o source wateyiel, ag

Cotegory A inv 015. low retes of conitel colburn end profit, bub cnginesr-
Ing egtimetes ove mlmzivﬁly fira end cconscrvative. This plent would e sulbed
i he longeberm copner warket outlook

to expansion cmf? long 1' fc in the event T
i 1:0"33'.'9‘1 1ities for very lavge odditionnl 'hcr\uanes

g cxpectad. o allowesneo vas mede in this catoe-

gory for the c':r ,v::. d, 2%* improvement in mz.ll recovery end U ;'.v.mcm:.sc in con~

i centrate grade. (AW, .8}, This would smount o epp: rovimntely 8.1k of cdditional
s et profit per ton. -

" rq
0

C’etegomy B roprosents attracoive raten of copital robuyn cnd profi
metalluyglcel technol ogy 13 less well-gssured then under Cax;errm"" A, ond th
rlent would oot be sulted to cxpensicn or long life. Iz calculoting thoio ouse
comes, the eddivional 2% in will zecovery (Att. 8) hos boen Included.
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SKYLINE LABS, INC.

1775 W. Sahuaro Dr. ¢ P.O. Box 50106
Tucson, Arizona 85703

(602) 622-4836

REFORT OF AMALYSLIS

JOB WO, TAF 332
Janvary 20, 1984
SHIPMENT NO. 2-CMa

ASARCO INCORPORATED

Attn: Mr, Fleetwood R, Koutz
Southwestern Expleoration
PO, Box H747

CRa5EY Metek Alef g
Tucson, Arizona 85703 4 Y Mesik A

finalysis of 8 Rock Chip Bawmples

sese busk w1ha 404F S48 Sees Seen BESE S40a SuEe SrbE 004 SeL6 brve Bese $4SH beam 14H SrPe FELS P BETR SR SUSN bese wes $ANS S4SS BB $OS 00S PPEY SLIE SIS S0s Fee 4eie Gred Amd S4OD NESS S4TG 4004 MOR SEe abeb G408 BOFM OIS G450 SIS SSOD SOUD DIFD FBSL S350 SEes IS 244 Gout SND SrEC OIS HAIE R4 FIEe Have WaSE.

Ao
ITEHM SAMPLE NGO, =* (ppm)d

41rP sven sats 5440 Sast Save Sese BROS PERS GEE SHOK HAS BOCH SH15 PEES SOPA Siem H4PS SEPE SO0 SLes BUTS DEPS SETA SANK S60N 4D A420 46s SSPR PEFD ASID SELD G308 SPR FOPE 44UD GM6E SRR SASS 40RP AIIE SHem SEPD S0ed G0sh Reeh bees dees GSNS Bas Shbe SSbE S4B 4SS SBHE SESV SR0H SNED 434 SANE S300 SR4E SaFE SRAL aavs weor aoch

1 CHMA-13 &@.20
P Cra-16 130
3 CHa-17 AN
4 CMA-18 4,20
5 CHA-19 1.490

& CMA-20 3,60
7 CMA-21 1.190
8 CHa~2 32 7.00

*NOTE: Sample numbers start with
CMA~15 and not CMA-1l6 as
on the advice,

cc: Asarco Incorporated
Southwestern Exploration
P.0O. Box 5747
Tucson, Arizona 85703
Attn.: Mr. James D. Sell

Charles E. Thompson William L. Lehmbeck James A. Martin
Arizona Registered Assayer No, 9427 Arizona Registered Assayer No. 9425 Arizona Registered Assayer No. 11122



SKYLINE LABS, INC.

1775 W. Sahuaro Dr. e P.O. Box 50106
Tucson, Arizona 85703

(602) 622-4836

REPORT OF SPECTROGRAPHIC ANALYSLS

JORBE NO. TAT 332
Janvary 20, 1984
SHIPMENT NO., 2-CM&

ASARCO TNCORPORATED

Atitng Mr. Fleetwood R, Koutz
Sovthwestern Exploration
.0, Box S747

Twecson, arizona 88703

Analysis of 8 Rock Chip Hamples

The attached pages comprise this report of analysis,
Values are reported in parts per million (ppm), except whers
etherwise noted, to the nearest number in the series 1, 1.5,
2, 3, 8, 7, 10, etc., within esach order of magnitude. These
numbers represent the approximate boundaries and midpoints
of arbitrary ranges of concentration differing by the
reciprocal of the cube reot of ten. The ‘accepted’ value
is considered to be within + or ~ 1 step of the range
reported at the 68 7% confidence level and within + or -~ 2
steps at the 95 Z confidence level.

Charles E. Thompson William L. Lehmbeck James A. Martin
Arizona Registered Assayer No, 9427 Arizona Registered Assayer No, 8425 Arizona Registerad Assayer No. 11122



SKYLINE LABS, INC.

1775 W. Sahuaro Dr. ® P.O. Box 50106
Tucson, Arizona 85703 JO®R MO, TAT 332
(602) 622-4836 PAGE @2
ITEM NO, SAMPLE NO,
1 = CHMA-15
@ = CMa-1é
3 = OMé~-17
4 = CHA-18
5w (MA-19
H o= CMa--20
7 = CMa-21
8 = CMA-22
ITEM 1 pod 3 4 b & 7 £
ELEMENT
Fe Ly 4 A 3% 3% 2% ax Y 27
Ca 1% L07% L 15% OB A ) 4 R 4 A% AT
My B4 ¥ 4 V34 oy A .Y 4 K.Y YA .Y 4
g 3 {1 2 9 {1 & 3 5
Hs {500 L3500 {500 {500 {5O0 {500 {800 {500
I3 10 {140 {10 {10 10 =0 50 {10
Ea 500 300 700 500 5040 500 700 500
Le 3 54 2 3 3 {2 3 {2
i <10 {10 {1 {10 £10 {10 {14 {10
o {50 {80 {50 {50 {50 {50 {50 {950
Co {5 {5 <% L {5 {5 (G {4
(Mg 100 70 100 500 100 20 70 a0
Cu 300 30 200 700 200 150 300 300
Ga 10 {10 10 10 10 10 15 10
Ge {20 {20 {20 {&0 {20 LR {20 (20
L.a S0 30 30 20 A0 {20 20 G0
M 200 200 200 200 200 200 500 200
Mo 10 {2 {2 20 2 {2 2 {2
N 20 {20 {20 20 {20 {20 {20 {240
M 7 b {5 7 5 {5 7 5
Ph 700 20 A00 3000 300 2410 1000 1500
Sh {100 {100 {104 1040 {100 {1040 {140 {100
S 14 {10 10 10 140 {10 10 {10
&n {10 {10 {10 {10 {10 {10 {10 {10
Sr 140 {100 {100 {100 {140 {1060 {100 {100
Ti 2000 20040 2000 2000 a000 2000 3000 2000
y VAl 20 50 150 20 0 70 20
W {50 {5 {80 {50 {50 {50 {50 {50
Y 30 1% 20 15 20 1% 30 20
in 500 £200 200 700 200 200 500 300
i 15 100 150 100 100 70 150 1510
Charles E. Thompson William L. Lehmbeck James A. Martin

Arizona Registered Assayer No. 9427 Arizona Registered Assayer No. 8425 Arizona Registered Assayer No. 11122



Exploration Department

Tucson, May 3, 1978

FILE MEMORANDUM

Cyprus Bagdad

Attached is a copy of data provided at the Bagdad "'77'' meeting 4-22-78.
The Tollowing notes contain some additional information obtained during
the tour.

The open pit reserve is given as 300 million tons of .49% Cu, .03% Mo;
however, the last quarter's production (40,000 tpd) averaged .57% Cu and
.025% Mo. Some chalcocite enriched ore remains and as much of this as
possible is being mined to hold up the grade (.30% Cu cutoff).

While the overall W/0 ratio is 1.1/1, they are currently stripping 4 to 1.
On the pit tour it appeared that stripping was still far behind.

Mill recovery: Copper ~- 89%, Moly -- 60%.

it was siated ihat ore estimation based on polygons has checked within
2% of production, both tons and grade.

Two diamond drills are running in the pit to aid in development planning
and two are on exploration, one on the NE and one on the NW. Core
recovery: 92% average. Recently, a hole on the NW, well beyond the
established pit perimeter, cut (1) 300' of capping running .1% to .3%
oxide copper, (2) L00' of ,70% Cu as chalcopyrite with minor chalcocite
and (3) 400' of .5% Cu as primary. The hole was abandoned due to drilling
problems. The deepest hole drilled so far is 3600'.

It was stated that the principal veining trends northeasterly as does the
monzonite intrusives. Total sulphides were estimated at 4% with the
chalcopyrite to pyrite ratio being one-to-one in the zones of stronger
primary mineralization.

Potassic alteration -~ biotite with lesser amounts of K-spar =-- is generally
associated with the stronger primary copper at Bagdad. The limits of this
potassic zone, both in depth and laterally, apparently have yet to be
defined, Thus, the 'ore' potential (based in part on Asarco's 1956
examination) is very likely far greater than the current reserve estimate.

Jﬁ.w

J. H. Courtright
JHC:1b
Att.

cc: TCOshorne - w/att.
WLKurtz ~ w/o att.
FTGraybeal - w/o fﬁﬁ‘
JDSell -~ w/o att.
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mo Southwestern Exploration Division

May 17, 19390

FILE NOTE

AZ AIME Open-Pit Meeting
Cyprus Bagdad Copper Corp.
Bagdad, Arizona

Attached is the handout at the meeting in Bagdad, Arizona.

Of interest are the Geology paper and plans where they have now drilled
off, and intend to mine, about three-fourths of the ellipse ore-shell
mineralization.

The other quarter is for under the basalt cap and has only a few holes
in it, but Blacet was optimistic that they would drill the rest out

and be ready to mine it prior to the exhausting of the present (Table 4)
ore reserves of 922 milllion tons at 0.39% Cu and 0.021% Mo at a strip
ratio of 0.80 w/o, to be mined in the next 33 vyears.

Only a few exploration geologists (from PD and Cyprus) were at this
meeting, plus a few consultants.

3 P . .
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CYPRUS BAGDAD MINE AND REGIONAL GEOLOGY

Section 1 Bagdad’s Regional and District Setting

The Bagdad porphyry copper mine 1is located near the
center of a 1,200-mile~long belt of Late Mesozoic through

Early Tertiary intrusive-related hydrothermal ore
deposits. This belt extends from northern Mexico to
Light’s Creek in northern California. Like many other

Arizona porphyry copper occurrences, Bagdad is within the
Central Arizona Mountain or Transitional Province which
separates the undeformed Colorado Plateau from the
structurally complex Basin and Range Province. The
Bagdad ore body is located in the Eureka District at the
boundary of a complex succession of older Precambrian
metavolcanic and metasedimentary rocks (Yavapai Series)
dated at 1,730 to 1,740 million years (my) with a younger
Precambrian granitic stock (Lawler Peak Granite) dated at
1,411 my. Other Laramide porphyry systems exhibit a
similar relationship suggesting a deeply rooted
Precambrian basement anisotropy which controls porphyry
emplacement.

Figure 1.1 presents the macro rock constituents of the

Eureka District. The unshaded portion of the Figure is
undifferentiated Precambrian rocks and the Tertiary
volcanic and sedimentary rocks are hatched. The cross

hatched pattern highlights a 12-mile-long belt of N70°E
trending, compositionally and texturally similar Laramide

intrusive stocks and plugs. Recent U. of A. Potassium-
Argon (K-Ar) dates from two stocks in the district
average 77+ nmy. Paralleling this belt are Diorite

Porphyry (DP) dikes considered cogenetic with the stocks
and K-~Ar dated at 75 my (all dates courtesy of
University of Arizona, Isotope Geochemistry Lab, 1990).
Cutting the stocks and DP dikes are N20°W trending Quartz
Monzonite Porphyry (QMP) dikes which are recognized
within the mine area. From within the mine a secondary
biotite K-Ar date of 72t my is considered a main stage
mineralization age.

The District Laramide intrusive structural trends are
repeated in fault, vein and dike trends within the mine
area. Comparing Bagdad to other porphyry copper
Districts in Arizona implies that the +timing and
structural controls of the mineralizing events were
remarkably similar throughout central and western
Arizona. Within 80 miles of Bagdad, the Mineral Park,
Copper Basin, Diamond Joe Peak and the Big Bug Districts
are all dated at 70-72 my, the same age as Bagdad.
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Furthermore, from the available 1literature on the
structural character of Arizona porphyry systems, these
same occurrences most closely resemble Bagdad. Other
Laramide stocks in the District have been prospected, and
at least moderate Cu-Mo mineralization has been
discovered.

Several 1lines of evidence suggest that Tertiary age
tectonic activity may have affected the Eureka District.
When moving across the area from northeast to southwest;
1) The surface area of the stocks decreases,
2) the abundance of diking is increasing,
3) the abundance of complex intrusive breccias
increases and
4) at the southwest terminus of the belt the Grayback
Mountain Tuff is preserved which probably represents

the extrusive equivalent of Laramide intrusive
activity.

Circumstantially, these observations indicate that higher

levels of the Laramide intrusive belt are exposed towards
the west-southwest.

Section 2 Mine Geology

Figure 2.1 is a January 1, 1990, pit geologic and
topographic map. The following paragraphs describe the
geologic units on the Figure.

Dump
Mine rock waste material, except for active oxide leach

dumps along the western margin of the map. Most of the
dumps are pre-1975 dump locations.

Tailings

Pre-1978 mill tailings. This material is scheduled to
be relocated beginning in 1991, to allow for pit
expansion.

Tb - Tertiary Sanders Basalt

Basalt flows of inferred Late Miocene age (8-10% my)
forming mesa caps up to 120 feet thick to the east and
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north of the pit area. Includes interbeds of Gila
Conglomerate.

Tt = Tertiary tuff

Rhyolitic tuff, typically 30 feet thick and immediately
beneath the mesa capping basalt (Tb).

QTs - Quaternary-Tertiary landslide debris

Landslide material consisting of basalt, rhyolite tuff
and Gila Conglomerate.

TG - Tertiary Gila Conglomerate

Conglomerate, fanglomerate, sandstone and tuffaceous
interbeds forming a typical basin fill section from O
to 1,000 feet thick.

==~ Unconformity

Early Mid-Tertiary erosional episode which removed
about one mile of cover overlying the recent exposures
of the Laramide intrusive rocks. This conclusion is
based wupon fluid inclusion work for quartz
chalcopyrite + molybdenite bearing veins (Nash and
Cunningham, 1974). This episode appears responsible
for mine area supergene enrichment.

KEGRP - Laramide(?) Granite Porphvry

Typically a highly clay and sericite altered intrusive
and breccia dike of late to post main-stage
mineralization age. The unit 1is comprised of two
distinct facies: of rhyolite porphyry with euhedral
orthoclase and quartz phenocrysts (to 3cm and 1 cn,
respectively), and a clast-rich intrusive breccia
featuring mineralized clasts and nearly pure clay +
sericite matrix (GRP breccia).

KPQOM - Laramide Porphyritic Ouartz Monzonite

Distinctly porphyritic rock with 2-10%, 5-15mm euhedral
orthoclase phenocrysts, 5-20%, 2-6émm rounded dquartz
eyes and 3-8%, 1l-4mm book biotite in a fine to medium
grained groundmass of quartz and feldspar. The host
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KQM had cocled sufficiently at the time of the PQM
emplacement to result in a 5-10 foot chilled contact
zone.

Comparing Figures 3.2 and 3.3, it 1s apparent that the
POM is coincident with the low grade core and
symmetrically enveloped by the >0.30% total copper
(TCu)} contours. Although the PQM is the only rock unit

containing truly disseminated sulfides, the average Cu

content is significantly less than the KOM average.
Within the narrow north-northeasterly trending cffshoot
off the main PQM mass, "blinded" cupclas grade 2-3
times the overall average as a result of sulfide filled
miarclitic cavities.

Alteration silicate mineral assemblages in general
follow a concentric zonation of peotassic-phyllic-
argillic, moving outward £from the central PQM rock
mass. The common association of secondary bictite and
ortheoclase (potassic alteraticony with the PCM and
cogenetic intrusive breccias suggest that the secondary
biotite age of 72+ my dates the PQM intrusicen and the
hydrothermal mineralizing ewvent.

KOM f{Series) - Laramide Ouartz Monzonite
undifferentiated

A combination of intrusive events of granodioritic to
quartz monzonitic composition. All of the QM facies
textures are fine to medium grained hypidiomorphic
equigranular toc seriate porphyritic. The earlier
grancdioritic facies contains accessory hernblende and
8-20% mossy biotite aggregates, possibly the result of
early selectively pervasive biotitization, all normally
altered to chlorite. 1In the late QM facies, biotite is

less abundant and occurs as subhedral books; Kf is more
abundant and intergrown with quartz in a fine to medium
grained matrix.

The KQM series rocks are the principle ore host in the
mine comprising 74% of the total material over 0.3%
TCu. Within these rocks mineralization is entirely
stockwerk in character with the exception of minor
sulfide grains nucleated at bilotite sites.

=== Unconformity




pCalp - Late Precambrian alaskite porphyry

Distinctive: 1leucocratic rock featuring conspicuous
quartz eyes and albite phenocrysts set in a very fine
grained myrmekitic groundmass of quartz and feldspar.

pCu - Precambrian undifferentiated

Structurally complex mix of younger Precambrian
plutonic rocks ranging from granite to gabbro and older
metavolcanic and metasedimentary rocks (Yavapai
Series). Within the ore shell, while the Precambrian
rocks of higher original iron/magnesium content are
better hosts of copper mineralization the reverse is
true for molybdenum mineralization.

Section 3 Geologic Block Modeling

The geologic block modeling discussion is divided into
rock modeling and assay modeling subsections. The
modeling process begins with a thorough understanding of
the lithologic and mineral zonation controls on grade.
The goal of the block modeling process is to create an
accurate three-dimensional representation of the ore
deposit, prior to mining, so accurate planning and
economic forecasts are possible.

Section 3.1 Lithologic and Zone Modeling

At Bagdad 465,000 feet (ft) of drilling from nearly 560
drill holes has been added to the rock type/assay
database since 1946. The Bagdad geologic block model is
11,000 ft wide (east-west), 10,000 ft long (north-south)
and 3,200 ft in elevation (64 benches), for a total of
over 700,000 individual 100/ X 100’ X 50’-high (bench
height) blocks. Each block of rock contains 40,000 tons
of material for a total days production of about four
blocks, half in ore and half in waste naterial.

Within the drill hole database, twenty-three rock types
are recognized. Three rock types are Tertiary in age and
unmineralized (Tb,Tt and TG). The twenty rock types
which host ore mineralization range from minor dike types
comprising less than 1% of the drill hole file tc the KQM
series rocks which are nearly a gquarter. The ROCK code
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is identified by logging the core or rotary cuttings,
with each assay interval (normally five feet)] identified
by the predcminant lithology.

A second geolegic code distinguishes the mineral ZONE.
Five separate zone codes are used in the assay file to
identify the mineralogic character of the interval. The
primary hypogene ore mineralogy 1is chalcopyrite and
molybdenite which is distinguished within the assay file
and the block model from the supergene copper oxides,
carbeonates and chalcocite. Regression analysis between
copper and molybdenum within the ore shell provides a
correlation coefficient of 0.236, indicating a poor
correlaticn. A possible explanation for this observation
is that several ionic species carried both copper and
molybdenum, each with slightly different stability
fields. Molybdenite mineralization is found as two
distinctive types within the pit, a fine grained high
silica gangue variety with little associated chalcopyrite

and a later coarse grained open quartz + molybdenite t
chalcopyrite variety.

An additicnal zone code 1is used to distinguish the

hypogene ore shell from pyrite shell which eliminates the
tendency of "drawing" the ore shell grades outward into
the pyrite shell. A value of 0.2% TCu, which corresponds
well with a 10:1, iron to copper ratio, was selected
since it represents a relatively abrupt "assay wall"
boundary at the margins of the orebcedy. Cnce this
information is coded into the file the geoclogist prepares
maps and/or cross-sections for interpretation between
drill hole locations. Beyond this point the
volumetrically insignificant rock types are ignored in
the modeling process and the corresponding assay wvalues
are not used.

At the present time, the twenty mineralized rock types
have been grouped into five statistically meaningful
families for the assay modeling. ‘Table 3.1 presents the
drill hole assay file averages for the rfive hypogene ore
shell rock modeling units and the five zone modeling
units used at Bagdad.
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TABLE 3.1

Block Modeling Units

-------------- Average Grade ---—=—=——c-cmeeo--
% % % % o/t ppm ppm
Rock Type TCu ACu Mo Fe Ag Pb Zn

Ore Shell Rock Modeling Units:

GRP 0.05 0.01 0.001 1.16 0.014 26.4 53.9
GRP breccia 0.10 0.02 0.008 2.24 N/A N/A N/A
POM 0.33 0.02 0.020 1.25 0.036 12.2 33.2
QM Series 0.38 0.01 0.020 1.71 0.041 12.4 41.5
pC undiff. 0.39 0.02 0.017 2.53 0.047 18.1 438.0

Zone Modeling Units:

Leach cap 0.13 0.03 0.007 1.88 0.014 14.9 43.8
Oxide zone 0.48 0.31 0,007 1.47 0.033 14.3 47.9
Chalcocite 0.83 0.08 0.015 1.90 0.054 12.6 55.0
Pyrite Shgll 0.12 0.01 0.006 2.42 0.021 17.6 50.6
Ore Shell 0.37 0.02 0.020 1.72 0.040 13.0 41.2

* The ore shell zone is an average of all the hypogene

rock modeling units listed in the Table.

Within the block model five other non-mineralized rock
material types are identified for planning and design
purposes. They are:

1) Dump

2) Tailings
3) Basalt
4) Tuff

5) Gila Conglomerate

These material types are treated separately so that
proper tonnage factors, pit wall slope angles and mining
costs can be applied.

The next step 1in the modeling procedure is the
compositing of the drill hole assay file into 50-foot
intervals corresponding to the working 1levels in the
mine. Simple statistics are performed on the composited
file so inconsistent rock and zone code assignments can
be found and corrected. Figure 3.1 is a typical cross-
section through the northwest pit. The illustration
highlights the significance of the rock and zone
designations. The left half of the Figure presents the
drill hole locations, the composited TCu and ACu assay
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intervals and the rock and zone boundaries interpreted
from the drill hole intersections. The right half of the
Figure presents the egquivalent code assignments present
in the block -model. The block codes are loaded on the
basis of the block center rule, where the entire block is
coded by the rock and zone type identified at the block
center. Some of the code assignments shown on the Figure
are complicated by the third-dimension, which is
difficult to illustrate on a page.

Section 3.2 Assay Modeling

At this point in the modeling procedure both the drill
hole composite file and the block model contain rock and
zone code identifiers. This technique limits the assay
selection for interpolation of any block to only the
composites with compatible rock and zone codes.

Since 1985, a kriging technique has been used at Bagdad
for block model interpolation. Table 3.2 presents the

kriging parameters and the point wvalidation results for
each modeling unit.
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Modeling Unit:

TABLE 3.2

Variogram Modeling Parameters

Total Copper (TCu) variogram parameters:

GRP/GRPbrx 0.000
POM . 0.002
oM Series:TZZ*** 0.002

TZ3 0.002

TZ4 0.003

TZ5 0.003
pC undiff. 0.004
Leach cap 0.002
Oxide zone 0.011
Chalcocite 0.039
Pyrite shell 0.001

0.006 800
0.007 1,200
0.010 850
0.007 1,900
0.006 1,200
0.006 850
0.021 1,100
0.004 1,500

0.045 650
0.039 1,000
0.002 700

Molybdenum variogram parameters:

GRP/GRPbrx

PQM

QM Series:TZ2
TZ3
TZ4
TZ5

pC undiff.

Leach cap and

Chalcocite
Pyrite shell

* %k %k

0.00000
0.00004
0.00008
0.00006
0.00005
0.00004
0.00005
Oxide =zone
0.00000
0.00007
0.00000

0.00001 800
0.00009 750
0.00009 1,100
0.00011 1,200
0.00007 1,400
0.00007 1,100

Q*Q?OOS 750
0.00003 700
0.00006 1,125
0.00002 700

Nugget Gamma Value
Gamma Component of Structure
Range of Structure
Z Axis Anisotropy

Point krig

ing error mean

Point IDC error mean
The hypogene QM series rocks are divided into
four separate trend zones (TZ) to better depict
the ore shell geometry.

Maximum gamma and range

structures

1.00
0.75
0.71
0.63
0.67
0.76
0.68
0.20
0.35
0.25
1.00

1.00
1.00
0.55
1.00
1.00
1.00
1.00

.00
.00
.00

o

values

0.008
-0.000
-0.001

0.000
-0.001
-0.002

0.000
-0.003
-0.005
-0.012

0.001

0.000
-0.000
0.000
-0.001
-0.000
0.000
-0.000

0.000
0.000
-0.000

of

0.007
~-0.000
-0.002
=0.000

0.001
-0.002

0.003

0.000

0.000
-0.035

0.001

0.000
0.000
=0.000
-0.002
0.000
0.000
=0.000

0.000
-0.000

- —0.000

nested

The point validation results presented in the last two
columns of Table 3.2, in general,
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estimates are slightly better than the Inverse Distance
Cubed (IDC) interpclation technigque.

Figure 3.2 presents a plan view of the 2000 elevation
through the block model. The four hypcegene modeling
units in addition te the drill hole composite locations
are shown in 'relation to the 2000 elevation outline of
the current reserve pit. Figures 3.3 and 3.4 present the
total copper and molybdenum contours for the same
elevation, respectively. The symmetry of the grade
contours around the PQM is noteworthy, and the general
lack of correlation between copper and molybdenum is
evident.

Section 4 Bagdad Ore Reserves

The updated geclogic-assay block model was used to
calculate Cyprus Bagdad’s 1390 estimated ore reserves,
summarized in Table 4.

Tabkle 4

Cyprus Bagdad Ore Reserves
for January, 1990

----- Ore -——=—- Waste Strip
Tons Tons Ratio
(MM} $TCu $Mo (MM
Proven Ore 708 0.42 0.022 680 0.96
Proven & Probable 922 0.3% 0.021 741 0.80
4,1 Proven Ore Reserves -- represent sulfide ore within the

current 33-year mine plan with a total copper content
above 0.29%, and with interpolated block model grades
having a confidence level of at least 95%, estimated by
kriging variance. Proven reserves total about 700
million short tons at a mean grade of 0.42% total copper,
0.02% acid soluble copper, and 0.022% molybdenum.

The overall strip ratio, waste tons divided by ore tons,
for combined proven and procbable ore reserves is
approximately 0.8 to 1. That is, averaged over the mine
life, about 80 tons of mineralized and unmineralized
waste rock will be mined to produce 100 tons of sulfide
ore. More than 50 million tons of oxide copper leach
material is included within the waste category.
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4.2 Proven and Probable Ore Reserves -- represent mineable
ore within the current 75¢ copper design pit, totaling
more than 900 million tons. At a 75,000~-ton-per-day
milling rate, anticipated by late 1990, these reserves
represent a conservatively estimated mine life of nearly
33 years.

Projected metals recoveries from proven and probable
sulfide ore are expected to exceed 6.2 billion pounds
copper, 290 million pounds of molybdenum, and
approximately 30 million troy ounces of silver. In
addition, more than 250 million pounds of premium grade
cathode copper will be produced by leaching oxide waste
material. At current metals prices, Bagdad’s mineable
reserves would have a "street value" of about $9 billion.

4.3 Geologic Resources -- although largely unmineable,
"geologic resources" provide a limiting value by which to
judge the magnitude of the copper—molybdenum deposit.
The fundamental responsibility of the mine geologists and
engineers is to determine the configuration of the
deposit and to devise a practical mine plan to safely
extract as much of these geologic resources as is
feasible under changing economics and technology.

Using a 0.3% total copper cutoff grade, geologic
resources estimated to the 1,000 foot elevation average
0.40% total copper, 0.03% ac1d soluble copper and 0.021%
molybdenum; these values simply express the overall
character of the Bagdad deposit.

Section 5 Mine Planning

Mine Planning is a never-ending, reiterative process that
requires close coordination between the Planning and
Development team, the analytical lab, and Mine Production
personnel. Diamond drilling is an on-going data-
collection program at Bagdad, utilizing an in-house
Longyear 44 drill and a two-man crew. Outside diamond
drill contractors are used to supplement core drilling as
required. The Planning and Development Department
consists of 17 people: geologists, engineers, surveyors,
ore control technicians and diamond drillers.
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Mine planning can be categorized as short range (day-to-
day/week-to-week)} , intermediate range {month-to-
month/year-to-year}, and lcng range {(life-ocf-mine).

Short-Range Mine Planning -- depends to a large extent on

timely and accurate delineation of relatively small scale
variations in copper and molybdenum contents, mineralogy,
and milling characteristics of the ore. The diverse
material types within the mine are classified as "ore" or
"waste'", depending on their metal content and mineralcgy.
By definition, ore must have a recoverable sulfide copper
and molybdenum content sufficient to pay all production
costs, and provide a reasonable profit. All other rock
within the mine plan is classified as waste, even though

leaching of "oxide waste"™ contributes substantially to
overall copper production.

"Ore Control” is a fundamental aspect of short-range mine
planning, the purpose of which is to physically delineate
ore and waste boundaries needed to guide the day-to-day
mine operation. Table 5.1 ocutlines the ore and waste
categories flagged separately at Bagdad.

Table 5.1

Cre and Waste Flagging Categories

Material Dominant Flagging

Type Character Color Destination
Sulfide Ore  Cu-Mo Sulfide Red Concentrater
Oxide Material >0.06% ACu Yellow SX Leach Dump
Mineral Waste >0.06% TCu Blue Min. Waste Dump
Unmin. Waste <0.07% TCu wWhite Unmin. Waste Dump

Consistent, accurate sampling and assaying of blasthole
cuttings provides the basis for ore contrel. Throughout
most of the mine, blasthcoles are drillied on a 28-foot
grid. Total copper (TCu) and acid scluble copper (AcCu!

contents are determined for every blasthcole in
mineralized rock, with every-other hole assaved for
molybdenum. Atomic absorption assays are done in the
state-of-the-art Bagdad analytical lab, usually within 24
hours of sampling. The blasthole assays are used to
interpolate (three-dimensional IDC} grade values for 25-
foot blocks within the blast rounds. Ancther computer

program performs an ecconomic evaluation to determine
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material type designations for each blasthole (e.g. ore,
oxide, waste). The ore control engineer then maps out
mineable ore-waste splits using colored pin flags and
ribbon to delineate boundaries within the shot blast
rounds. The flagging and plastic ribbons guide the
shovel operators, who direct the 1loaded trucks to the
primary crusher, or appropriate dump location.

An important objective of short-range mine planning is to
blend ore from different shovel faces to achieve a
relatively consistent mill feed, both in terms of copper-
molybdenum grade and grinding characteristics. Rock
hardness and fragmentation are important factors to be
considered in blending.

Intermediate-Range Planning -- depends heavily on both

the geologic assay block model and blasthole assay trends
to schedule mining areas and production rates months or
years 1in advance. Careful planning is required to
provide long-range production forecasts, and to prevent
radical fluctuations in concentrator head grades and mill
throughput.

Design and scheduling of waste and copper leach dumps is
an important objective in intermediate-range planning.
Haulage distances must be minimized, with careful
planning of oxide 1leach and mineralized waste dump
locations to protect environmentally sensitive areas.

Long-Range Planning -- is dependent almost exclusively on

the geological assay block model, and therefore, on the
interpretation of data from nearly 90 miles of deep
drilling used to create this model.

Figure 5.0 is a computer designed, ideal pit that serves
as the starting point for 1life-of-mine planning at
Bagdad. The "floating cone" pit optimization provides a
first approximation of a practical, economically mineable
pit. Although overall slope angles ranging from 38° to
47° have been designed into this optimal pit, it lacks
haul roads and was constructed without consideration of
ore scheduling and economic cut sequencing. It
represents a design target that includes all the
theoretically mineable ore reserves at an assumed copper
price ($.75/1b).

Using the optimized pit as a goal, the next step in the
planning process is the creation of a mineable pit design
incorporating an efficient haul road system and maximum
slope angles designed to approximate stability 1limits.
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Detailed geology, pit wall stability analysis, and
historic monitoring of slope failures provide the basis
for determining design slope angles. Consideration of
pit wall stability is fundamental to long-range planning,
and efforts to minimize slope failure are an on-going
responsibility for both Planning and Development and Mine
Operations personnel.

Figure 5.1 outlines the design pushbacks or cuts within
the 33-year mine plan at the 2,950’ elevation. All
current mining is within the Giroux and Northeast Cuts.
The East Cut will be mined in three phases starting in
1992. Stripping of West Cut waste will begin about the
year 2000 when Phase I of the East Cut becomes the
primary ore production area, with the termination of the
Giroux Cut at the 2,050’ elevation.

Figure 5.2 1is an idealized northwest-southwest cross
section of the Bagdad pit expansions, with the West cut
projected to the section as a dashed outline. The final
central pit will be almost exclusively in ore,
terminating the 1,500’ elevation about the year 2023.
This generalized long-range plan will be refined as
detailed ore scheduling dictates.

Section 6 Kimberly Tailings Relocation

As indicated on Figure 5.2, the East Cut will intersect
mill tailings in the old Kimberly Pond area south of the
present pit. Phase I stripping in the East cut will be
down to the 3,450 ft tailings elevation in 1996, by which
time approximately 40 million tons of tailings will have
to be relocated to an area south of the concentrator
road.

Bucket Wheel Excavator and Convevor System -- After

evaluating several tailings relocation methods, it became
evident that a bucket wheel excavator and conveyor system

was the lowest cost mechanical method. Mining and
relocation costs for this system were less than half that
of shovel or scraper methods. Hydraulic removal was

rejected because of water requirements and concerns about
introduced water adversely impacting the stability of the
south pit wall.

Figure 6.0 is a schematic diagram of a typical bucket

wheel excavator and conveyor system. The 36 ft Kimberly
conveyor system will include a 2,850 ft track-shiftable

CYPRUS
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Figure 5.2
IDEALIZED X-SECTION OF PIT EXPANSIONS




FIGURE 6.0
TYPICAL BUCKET WHEEL EXCAVATOR OPERATION ~ 1 '
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face conveyor, an extendable stationary ramp conveyor,
and a 1,600 ft shiftable dump conveyor. Three track-
mounted pieces of equipment constitute the heart of the
system: 1) An O & K 600-bcyd/hour bucket wheel excavator
equipped with 200-liter buckets and wide tracks; 2) a
130 ft mobile conveyor belt wagon:; and 3) a 100 ft
mobile spreader at the discharge end of the conveyor
system. Operating ground pressures for the three track-
mounted pieces of equipment will be less that 14 psi.
Use of the belt wagon will permit three 31-ft-wide, 23-
ft-high cuts to be made along the length of the tailings
excavation before the face conveyor needs to be shifted.

Section 7 Summary and Conclusions

Due in large part to dedication and teamwork by its
workforce, Cyprus Bagdad ranks among the Nation’s lowest
cost copper and molybdenum producers. The geology of the
Bagdad mine has been deciphered using more than forty
years of diamond drilling information, and has recently
been integrated into a comprehensive geology assay block
model. Although the interpolated block model terminates
at the 1,000 ft elevation, 1,600 ft below the present pit
floor, deep drilling indicates copper-molybdenum
mineralization at least to sea level.

Although many refinements will no doubt be made in the
block model and mine plan, and problems will need to be
overcome, the future of the Bagdad mine appears bright.
The Bagdad deposit is truly a world class resource worthy
of recognition and protection. If not closed prematurely
by unrealistic environmental regulations, very possibly
imposed because of inappropriate designation of adjacent
Burro Creek Wilderness, the Cyprus Bagdad mine will
continue to be a major contributor to the State and
National economy well into the 21st century.
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