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A.I .M.E.  - ARIZONA CONFERENCE 

MINING GEOLOGY DIVISION 
SPRING MEETING 1978 

APRIL 22, 1978 

P R O G R A M  

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

9:00 a.m. - 12:00 Noon 

. ~ .~ I ~  

~ , 

12:00 Noon - 1:30 p.m. 

1:30 p.m. - 4:30 p.m. 

5:30 p.m. - 6:30 p.m. 

6:30 p.m. - 7:30 p.m. 

7:30 p,m. - 7:45 p.m. 

7:45 p.m. - 8:00 p.m. 

REGISTRATION 

TECHNICAL SESSION 

Welcome Address 

I .  Bruce Mine - A Case fo r  
Metamorphic Remobil ization 
of  Precambrian Massive 
Sul f ide 

2. Geology of Cyprus Bagdad Mine 

3. Ore Estimation at Cyprus 
Bagdad Mine 

1 

5, 

Engineering Geology at Cyprus 
Bagdad Mine 

Cyprus Bagdad Mine Today 

LUNCH AT THE COPPER KETTLE 

TOUR OF CYPRUS BAGDAD OPEN-PIT MINE 

HAPPY HOUR AT THE COPPER KETTLE 

DINNER 

GUEST SPEAKER 
R. C. Bogart 
General Manager 
Cyprus Bagdad 

AMATEUR MAGICIAN 
Armando Gonzales. 

Robert J. Bonnis 

Robert L. Clayton 

P. K. Medhi 
James Ster l ing  
Frank Nel son 

John E. Nelson 
George Rudy 

Wayne L. Jacobsen 

Mark G i l l o  
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Sept° 30, ] 

A~RICAN SMELTING AND REFINING C0~S~Y 
Tucson Arizona 

DIGEST OF FILE: BAGDAD COPPER C0ivPAWI 

J 

OCT I7 i 'd . .  

L, K, ~V.. 

10/27/13 Option agreement between stockholders of Bagdad and Con. Dev. Co. 
" " " Bagdad Copper Co. and " " " 

9/25/17 

ii/8/i7 

J. K. to If. A. G. trensmitting reports on Dist. property by Stockder, 
Bagdad best of the lot~ 

J. K. to H. A. G. Suggested getting and equipping prop. on participa- 
tion basis. 

ii/15/17 H. A. G. to Ii. E. B. Bronson in Arizo ~,~ill look him up on his return. 

ii/3o/17 

ii/ /17 

Letter H. A. Go to E. B. Bronson, pres. Bagdad~ Suggestiug supplying 
dev°~to be returned at 6% and then division of profit 65 - 35. 

H. A. G°-J. K. Ore blocked 6,031,000 tons 
Prob. ore 7,246,000 " 

Total 13,277,000 " 
Ore 58' thick° 0vet-burden 254'. 

1o77 Cu 
i~60 " 

i°68 ,t 

12/7/17 Letter H. A. G. to Y. K~ Sending Allen H. Roger's report@ 

12/26/17 H. A. G° to J. K.. Doubted if installment purchase plan offered by 
Bagdad would interest A, S. & R. 

1/17/18 

9115/19 

H, A. G. to J. K@ Will see Bronson on his return. If ~greeable to 
35-65 spllt~ 

Letter T. J. Sparks to J. K. Thought he could round up Bagdad outside 
propert ie s. 

4/16/20 H. A. G. to J. K. Will wait Thornton's report on Bagdad before again 
contact i~g Bronson. 

5/20/20 

51 12o 

n12 127 

1212127 

1216/27 

9/12129 

Thornton's report.. Churn drilling shovJed 15,000,000 tons . 1o68% Cu. 
Chance for more ore in undevo ground. Attractive for large deposit~ 

J. k. to H. A. G. Thought Hillside country attractive for disseminated dep. 

H. A. G. to Simon Guggenheim. Gives history review° 

H. A. G. to " " On basis of 35-65 would send engineers 
to see what recent drilling accomplished. 

J. K. to H. A. G. Worth serious investment on 35-65 basis. 

Roland Blanchard to J. A° Thot~zht productive area pretty outlined° Little 

hope of extensions of consequence@ 
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A. F. Goodwln to B. R. H. ~rket reports Bagdad stockholders getting 
$3-$4 per share for their stock. Please make inquiry. 

R. R. H. to R. F.G. Milling li~ited tonnage of selected 5% ore. Prob- 
ably operation not very profitable. 

:.Wi 

4/II 6 

4127138 

B. N. R. 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% copper. Minin G hlgh grade streaks. 100 tons per dayo Heads 5%. 
R/C 7:1. Cents. 40% Cu. 
B. N. R. to R. A. Kursell - Mine recently examined by-Vincent D. Ferry, 
geologist from Cananea, Mex. presumably for Anaconda. Also by Walter HarveN 
Weed for Bagdad Copper. Now claimed 48,000,000 tons of 1.28% Cu. Thomas 
admits present operation not success. 

B. N. R. to Roger W. Straus - Thomas says 20,000,000 tons 2%. Now milling 
300 tons of 1.65%. R/C 35;1. Block caving. 

Mining .88 
Milling ,72 
Camp & O.H. .26 

$1.B6 

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

5/13/37 H. A. G. file memorandum: 'Phoned Bronson who came over. ~hen Bronson gets 
more data he will come again. At present he does not want to discuss terms. 

5/20/$7 H. A. G. to B. R. H. Arrange a visit to prop. with Ring. 

61211  

 115137 

51111 8 

i ~" L 

, , , ,<, . , , ,  5/22159 

Hatcher reported on findlngs. 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 by: 

M. W. Hayward of American Metal 
Gee, A. Schroder for International 
Blanchard & Locke 
Dr. KarveyWalter Weed 
J. W. Hutchison 
L. C. Penhold 

file 
H~ A. G. Confidential/memo. Saw Bronson and offered partnership proposition. 
A. S. & R. to equip and develop, 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. 

Letter H. A. K~rsell to H. A.G. Visit with Gee. A. Thomas. Bronson out. 
Milliken and associates in control. Thomas thought something might be \ 
done with propt now. 

B. N. R. to H. A. G. Aske~ if he could have Thomas call on him in N. Y. 

R. D. Bradford to B. N. R. C. W. Schlereth in and said plans under way for 
100C-ton mill. Apparently they are not negotiating with A. S. & R. 

B, N. R, File Memo. Schlereth & ~hittaker hired to report on prop. by 
Milliken. Schlereth estimates 6,000,000 tons 1,47%. He would llke to 

discuss financing with A. S. & R. in N. Y. 
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:~%~ 5/39 H. A, G. File Memo: Little doubt but there are 6,000,000 tons 1.47% Cu. 
~T~ 9½¢ per pound. $I,000,000 ~ ...... ~,;~ Figure cost of production on this grade of 

~ 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, 

3~ " ~.~IIF~o leaving $91,000 profit or $45,000 A. S. & R. share, ii¢ makes operation 
~° ~i about break even SO A. S. & R. Would not lose even at ii¢ and if larger 
~ ~J~ tonnege dev., say 20,000,000 tons of somewhat lower grade but a higher 

~i~ ,.~.~',~.~ price level, it would still be comnercial ore 

~m~,~i, 12/I/~9 J.F.J. to H. A. G.'. Property visited Nov. 22-24. Reports on operating 
~,,~,~ i:i ~ :~< conditi ons. 

i ~f~ • Ie/22/S9 H. A• Kursell Memo to H. i. G.: Regarding experiments on leaching in place. 

i~/ :~il/10/40 ~~ H. A. G. to W. H. Loerpabel: Highly probable will make agreement with 
.... ~ ~ ° ~,; Bagdad Copper Co. All money back wlth 5% interest over pari@d of I0 years. 
~ j~ Bal. of profits split 50-50, w~th same ~ split after amortization completed, 

, ' . :  : ~ - ~  Estimated cost of placing in production $700,000 but H. A. G. thought 
::~,, " probably $I,000,000. 

J/> [~ 1/29/40 W. H, L. to H. A.G. Regarding having Cooper & Bickel design mill rather 
.~. than Sweeney. Also about grade of ore, dilution in mining and operating 
.< ....... COSTS, etc• 

.:...-~>./ ,~. Feb., 1940 File contains draft of proposed agreement between A. 8. & R. and Bagdad 
Copper 0orporation, 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 operatla 
• :-,~"" :, . Equipment to become property of Bagdad. Asarco to advance working capital 

~ not to exceed $300,000 for which it shall be reimbursed with 5% interestJ 
': ~ out of first profits• Net profits thereafter divided 50-50 between 
~,:~ Bagdad and Asarco. Other regular mining lease clauses with right to 
~:!i ...... terminate agreement on 30 days' notice• 

: ~ ~/5/40 Wires H. A. G. to W. H.L. Proceed to Bagdad, Kursell arrives~ 2/8/40 
i~,~,~ ' t o  accompany him. 
~ ..... 

' ~/27/40 H.A.G. to W. H.L. On 2,250,000 tons of 1.47% Cu would take 8 years to 
get beck ~nvestment of $i,000,000. $800,000 with 5% interest.) Leaving 
only $~82,500 to be divided 50-50 if copper market 12¢. Copper markst 
iI~ would result in loss, -~ 

~arger tonnage of 20,000,000 tons of 1.0% with increased capital outlay 

I a 15¢ market necessary• Outlook for 15¢ copper over 20-year peri~ not 

~_bright an~ enterprise risky. 

2/28/40 w. H. L. report to H. A. G. : On basis of 1200 tons per day 11.5¢ copper 
market would repay investment and a 12¢ market on 800 tons per day. 

~/4/40 H.A.G. to W. H. L. Slight profit to be expected from Bagdad on 12¢ 
- ~ copper is insufficient to Justify time and expense and risk that outlay 

might not be returned if copper below 12¢. Will advise Milliken our 
' /  .... decision not ~ o  proceed further. 

F~:ar ~ F.M. STEPHENS 

/ 



r 

F ILE  REV IEWER:  (Classify as"A"- -Act ive  interest; "B " - -  Moderate interest; "C"--  Not 

• ~ O f  no interest. Give reasons and sign name. Leave space for later reviews.) 

C O N C L U S I O N S  BY E X A M I N I N G  E N G I N E E R S :  

4 

S U M M A R Y  OF DATA IN F I L E  ON W H I G H  C O N C L U S I O N S  ARE BASED 

PROPERTY: (Claims, acreage, etc.) 

NEARBY PROPERTIES: 

OWNER: (Last known name and address) 

HISTORY: (First exploration, periods of operation and extent thereof) C O , ~ ] ~ )  ~'I:OM SHEET ~ 1  

Feb. ,  1940 - Draft of Option A@reement with Bagdad Copper Corp. dra~.n upe 
Asarco to supply capital to equip prope Capital to be refunded at 5~ 
interest over ten-year period, and profits to ~e dlvided 50-50 durl~ 
t h i s  t ime and fol" t]~e l i f e  o f  t h e  operat tono  Lease f o r  50 yearso  
F e b ,  9 - 1 7 ,  1940 - Exemtned by W. H. L o e r p a b e l ,  H. A. K u r s e l l ,  ~ .  Fred 
~ohnson and Messrs, Cooper and Blckelo Mr, Guess could see no profitable 

~ c ~ o n  a 12~ eopper  =arket  and informed Mr. M l l l l k e n  A. S, & R, n o t  
/ ~ t e  ~ S t ~  ¢1a 

o f  the Lincolh ~eo~ 
/ ~ C o , , _ ~ H o e n i x ,  A.rJ.ze Open p i t  min ing  employedo ~ / ~  ~/ -7 

PRODUCTION: 

\ 

MINE DEVELOPMENT: (Shafts, inclines, adits, etc, with lateral development) 
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• ,~ .5~:L~ 

DISTRICT GEOLOGY: (Predominant rocks, faults, dikes, ore controls, etc,) 

-_: Yava~ai s c h i s t  i n t r u d e d  by ~ o n z o n t t e  porphyry .  
. :,, i"\ basalt flO~o , ' :  

LE 

.~. ~,:~ 

Area In  p a r t  c o w  

D 

i 

/ 

i: 

~ ~ 

: J 

MINE GEOLOGY: (Type orebody, oxidation, features which may limit or cut off ore occurrence, probable depth, etc.) 

: Yavapat  s c h i s t  Sntruded  b y  g r a n ~ t o i d  m o n z o n t t e °  N o r t h e a s t  area  c o v e r e d  b y  ba~ 
~ l cw °  Ore o c c u r s  i n  m o n z o n t t e .  Ore z o n e  from 5 0 '  to  1~5'  t h i c k  and o w  r l a l n  by o x l  
z o ~  o f  ~ a r i a b l e  t h i c k n e s s  e s t i m a t e d  t o  a v e r a ~  . 5 ~  o z .  c o p p e r .  C h a l c o o t t e  zone un~: ~ 
b y  pr imary  o f  . 5 ~  o r e ,  M o n z o n l t e  f a u l t e d  and s h a t t e r e d ,  High g r a d s  ( 6 ~  t o  ~ ) ~ )  e L  
c i t e  c o n c e n t r a t e d  In  N-S t r e n d ~  Tetra f r a n  1 ~u@h t o  2 f e e t  w i d e .  4 m i n e r a l i z e d  

~: lndicated, . . . . . . . .  . . . . . . . . . . .  
I .  i 

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

j. . of certainty') ~ s t i ~ l a t e ~ l  f r o m  t i l d e  t o  t i m e  s h o w  l l ~ r ~ . o t l s  t o o ] G a g e s  a d d  ~ d e o  
H a ~ a r d  o f  Amerlcan ~ t a l s  2 7 , 0 0 0 , 0 0 0  t o n s  1 . 4 E ~  c o p p e r  

I . . . " a d d ' l .  ~,000,000 " 1.10~ " 
. S c h r o d s r  40,000,000 " i,25~ " 

• 19~ Blanchard & Locke 14,000,000 " 1.62~. " 
- 19~t W- H. We~ 2S,lO0,O00 " ~ " 

~"  le38 Geo. O. Th~~~7,0uu,vuv 

• " ~OSS IDle a~" JL. 
" " " " ~0,000,000 " 1.0~ " (100' thLc~ 

• EXPLORATION POSSIBILITIES: (State objectives, method and approximate cost of work.) 
A d J o l n ~ g  a r e a s  a s  y e t  l i t t l e  e x p l o r e d  m i g h t  have added p o s s i b i l i t i e s  f o r  l o w - ~ r a d e  

:I b O ~ e s .  

NOTE by L. K~ ~. II/5/46: "g. S. G. $.~repor~~ of 10/29/46 a~ A i ~ E meet,Tucson, 
stated no o~her orebodies foreseeable~ 

. ~ " 3 1  
! 

PROPERTY SUBMITTED BY: (Names and dates) 
i ~eo. ~."~om~ 01111s8 

C~ Q. S c h l e ~ t h  ~122/S9 . .  

:~ ~ " ' REPORTS IN FILE: (With date of last examination by Company Engineer) 
5/20/  

:" - B . R .  Hatcher  6 / 2 1 / S 7  
~ / ~ -  ~ H. Loerlmbel 2/28/40 

o 
MISCE[~ IF_~US:  .(Other coznment where above slaar, e.notsufficient) 

!~': • : n e t  aria ~mg r~urea z ' o l , l o w ~ , n , ~  m i l l t r ~ g  outcome on o r e  of 1 . 6 ~  h e a d s :  



,,,~i~BY FILE REVIEWER: (Classify as "A"~  Active interest; "B"--Moderate interest; "C"--Not 
~ i ~ ;  "D"--Of no interest• Give reasons and sign name. Leave sPace for later reviews.)' 

+~i)" ~:~.~ No~ owned by LAneoln and probably not available. 
+~!++ A b r e + - e v e n  pD p o s i t i o n  on a 12+ copper market, At a ¢oppe+ 

j ~ px'£oe of 15-19~ would have made a n i c e  p r o f i t .  
/ zo/z/ s 

+_~++~,~ ~s recent study of district as reported by Anderson at A I ~,i E 10/29/46_ 
.~ii~s no other orebodies foreseeable, Any new interest would have to be de 

/~ned from study of new developments and ore reserves since 1940 for recompu- 
i~,~stlon of ou.tcome. No indication that owners wish to sell during current successes 

p'~6~TUut~rs$v~,l~l~l l~l~lUl~ll t lE~.0~S "C"+ L. Kenneth  W i l s o n ,  11/5/46,  
+ 

'~. K r u t t a e h n l t t  9 / 2 5 / 1 7  - Thought A. S.  & R. should t r y  ~to acqu i re  p r o p e r t y .  
Edw. Thornton 5/20/20 - Churn d r l l l i u g  had s h o ~  15,000,000 t o m  o f  1.68~ 

eopper  o re•  A t t r a e t i w  f o r  l a r g e  dlssem~imated d e p o s i t •  
B. R. Hatcher  6 / ~ / ~ 7  - V ~ t t e d  p r o l ~ r t y  wi th  A= E.  l~mg and repor t ed  on 

ex /~ t iu~  ~ o n d l t i o ~ .  Made no reeommendation~° 
W. H. L o e r p a b e l  S/~5/40 - Abou t  b r e a k  even on 12~ o opper market .  

S U M M A R Y  OF DATA IN F ILE ON W H I C H  CONCLUSIONS ARE BASED 

PROPERTY: (Claims, acreage, etc.) 

A group of pa ten ted  @le~ms in  the  ~ k m  Mln~ug I ~ s t r i c t .  No f i l e  i n -  
NEARBY ~ l ~ O ~ t ~ .  " ~ ~ e~aGt  number .  

~ilZeide ~Ine 

OWNER: (Last known name and address) 

L i n c o l n  ~ e o t r t e  Company, 515 1% Centre£ A v e . ,  P h o e n i x ,  A r i z .  
o o l n ,  P u s  l d ~ t .  

I. O. + Lin- 

% 
45,.i:. . . . . .  

HISTORY: (First exploration, I~eriods of operation and extent thereof) • 
- ' - - - ~ r i o r  t o  1907 - Eight  ,1aims p a t e n t e d  by ~ohn Lawler® 

1=907 - 1910 = Group obtadned by Copper Creek Day. Co. La te r  by var ious  
success ions  - Arizona-Nevada Copper Co.;  Bagdad Copper Go.;  Arlzoma-Bagda~ 

• Coppe~ Co•; and i n  March, 1927= by Bagdad Coppe~ COrp. 
1917 - H. A. Guess c o n f e r r e d  with E .  B . 'Bronson ,  P res •  of Be~dad r e g a r d i n g  

A= S• & R. beeom~ug i n t e r e s t e d .  Could not ge t  t o g e t h e r  on te rms .  
1918 - 1937 .! Looked at by Ed• Thornton, 1920; Be R. Hatcher and Ao E. Ring 

19~7• O ~ s e  unable  ¢o do am~thiz~ wi th  E. B. B ~ o n .  
19~8 - A f t e r  I n v e s t i g a t i o n  of  s tock  manipu la t ion  by S. E.  0.  Bronson was pu t  

out  and S• A. M i l l i k i n  became p r e s i d e ~  of  Co. 
Nov.,  I9~9 - Proper ty  v l s l ~ e d  by ~. Fred  ~ohnson and Zelenkov+ 

PRODUCTION: 
produc t ion  f i g u r e s  not  a v a i l a b l e .  

P roduc t ion  1939 14,196 toms 

" 194~ 56 ,~92 :+ " 1943 375,715 
" 1944 668,887 I~ (J ~i ~ u , : : .  

MINE DEVELOPMENT: (Shafts, inclines, adits, etc., with lateral development) 

.Mine deTelope~ f o r  b lock  e a v : l ~  mmtnJ~+ 

, OCT - 3  REC'D 
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5 .  B~a_g~a~ ~gr_Co~~,tion- ~1~e Bagdad mine is cur~entl~ strippln~ 
in excess-6f one mi!lion-~s per month. The mill is treatln~ IO0~OO0 
tens per month of ore coming from the lowest level in the pit assayin~ 
.~ to .6% CUe For the past month the mill has ~ro4uced a littleless 

I han! million pounds of copper a~d this production will continue for 
the next few months. 

The flue-solid electrol~tic pilot plant is in operatiou after a~er- ~ co~ing innumerable mechanical problems~ managed by Do~r Olive~ pe~son- 
nei paid for by Bagdad. Lack of trained personn~l now appears to be 

~ one o f  the principal drawbacks. The pilot plant has capacity of approx- 
imately ~ tons of concen~st~ pe~ ~ay. A few copper sheets ha~e been 

Image and the tanks a~e chamsed with pregnant solution. 

:~i.}?:::.: :~,~, ..... i M.~. Lincoln has ,mo~ed to Cleveland i~here he will ~eside for the remain- ~<: 
~-":':'~ <~: ...... ii der of the s%:m~ser. Hi~ addles8 is ~ade Pa~k Manor~ Cle~eland~ Ohlo~ ,~ 
ii<i{:}:~i-?}}~!~;iiii'{~:[:,!t telephone Cedar I-B300. - : ~ . ,  : -  



FROM A REPORT BY REED F. WELCH 

July 31, 1956 

/ 

~ r ~ f  of lO56 
- %. - .... 

B@~dad Copper Cor~; Eecelpt~ at '~'~ ~e . ~ , ~ ~ ! ~  the 
- , ~ A~~od,actlon 

,aill be malnta!ne~ a t  about the same rate for the balance of the year. 

q/ ) 
( 

\ 



BAGDAD COPPER CORPORATION 
SUVAikEY OF OPEKhTIONS 1951 Tf!ROUGH NOV. 1955 

19 51 i9 52 1953 !954 
Per ton ore Per ton ore Per ton ore Per ton ore 

Jan. t~m Nov. 1955 
Per ton ore 

Stripping Tons 
Ore Production, Tons 
Stripping Ratio 
Grade of Prod. Total Cu .cO 

" " " Oxide Ck~ 
Oh/ Cone. Production/Tons 
Concentrate Grade ~ 
Ou Production (ibs. in conct.) 
} [eta!lurgical Recovery 
Molybdenum Conct. Prod. Tons 

4,032,690 4,078,579 
I, 230,560 i, 221,220 

3,28 3.34 
o. 84 O. 91 
0.09 0.15 

31,455 (i) 27,121 
28.98 (i) 33.28 

18,376, 4a3 18,053,521 
86.6 ( ! )  8o.91 

/ 
5,48o, io8 6,139,612 8,341,594 
i, 232, 59! !, 300,454 !, 243,220 

4.45 4.72 6.7 
1.02 0.82 i .oo  
o.!6 o.13 o.13 

27,710 31,788 29,791 
36.22 28.08 34.68 

20,070,811 17,852,309 20,667,422 
79.79 84.00 83.28 

194 (1) 

In c ome 
Coloper Concentrate 
Molybdenum Concentrate 
~[i s ce!laneous 

Total 

,~o, 390,747 ~2.755 $3,307,903 $2.708 
85,550 .o69 ~ " 1c3,~23 .134 

3,'442,889 2.797 3,468,632 2.840 

:I~4,6S'5,575 $3.801 $4,048,614 $3.113 $6,543,133" $5.263 
138,777 • 113 !20,315 • 092 169,557 .136 

8,724 .007 62,225 .048 39,548 .032 

4,815,6283.907 4, 231,154 3.253 6,752,238 5.431 

Expenses 
Exploration Drilling 
Stripping 
~.{ining 
~illing 
Trucking Concentrates 
Indirect 

Total 

23, 2!4 .019 23,305 .019 
785,507 .638 800,552 .656 
348,447 • 283 439,683 .360 
910,162 .740 993,013 .813 
95,561 .077 90,551 .074 
41o,96o .33__/4 376,574 _=3o_8_8 

2,573,8512.0912,723,678 2.230 

6,343 .oo5 69,o45 .o53 35,o86 .028 
1,!19,159 .908 l, 333,554 1.025 1,234,075 .992 

419,799 .341 403,874 .31! 441,229 • 355 
i, 041,469 .845 970,485 .746 917,281 .738 

91,643 .074 107,431 .083 iO0,645 .081 
510,339 .414 528,433 .406 586,602 .472 

3,188,7522.587 3,412,822 2 .624  3,314,918 2.666 

Operating Profit before 
Dept., Depl. & income Tax 
Equip. Rental & Interest not incl. 

in costs 

869,038 .706 744,954 .610 

4O,966 .O33 39,434 .032 

1,626,8761.320 818,332 .629 3,437,320 2.765 

122,528 .099 128,096 .099 143_, 363 .i14 

Direct Material Moving Costs 
Stripping, per ton 785,507 .195 800,552 .196 
Ore, per ton 348,447 .28___33 439, 683. . .360 
Total ore and waste, per ton I',133,95421.5 1,240,235 .234 

i, i19,159 .204 1,333,554 .217 1,234,075 .148 
419,799 .3~0 403,874 • 311 443., 229 • 355 

1,538,958 .229 1,737,428 .232 1,675,304 .175 

Note: All figures from accounting reports except where noted. 
(1) Mill figures 

* Includes $13,861 received from 
crude ore shipments. 
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" (Februar~ 13, 1956) 

BAGDAD COPPER CORPOPATION 
SIE4MARY OF OPEPATIONSg~THROUGH NOV. 1955 

1951 
Per ton ore 

1952 1953 
Per ton ore Per ton ore 

9 5 4 
Per ton ore 

Jan. thruNov. 1955 
Per ton ore 

Stripping Tons 
Ore Production, Tons 
Stripping .Ratio 
Grade of Prod. Total Cut 

" " " Oxide Cut 
Cu Conc. Production/Tons 
Concentrate Grade % 
Cu Production (lbs. in conct.) 
Metallurgical Recovery% 
Molybdenum Conct. Prod. Tons 

4,o32,69o 4,078,579 5,48O,lO8 6,139,612 
1,230,560 1,221,220 1,232,591 1,300,454 

3.28 3.34 4.45 4.72 
o.84 0.91 1.o2 o.82 
0.09 o.15 o.16 o.13 

31,455 (i) 27,121 27,710 31,788 
28.98 (1) 33.28 36.22 28.08 

18,376,4~3- 18,053,521 20,070,8!I 17,852,309 
86.6 (i) 80.91 79.79 84.00 

8, 341,594 
i, 243,220 

6.7 
1.O0 
0.13 

29,791 
34.68 

20,667,422 
83.28 
194 (1) 

Income 
Copper Concentrate 
Molybdenum Concentrate 
Miscellaneous 

Total 

$3, 390,747 ~2,755 $3,307,903~ ~2.708 
85, 55o .069 163~23 .134 

3,442,8892.7973,468,632 2.840 

$4,685,-575 $3.801 $4~048,614 $3.113 
138,777 • ll3 120,315 • 092 
8, 72~ .007 62, 225 .048 

4,815,628 3.907 4,231,154 3.253 

$6,543,133" $5.263 
169,557 . i~6 
39,5~ .o32 

6,752,238 5.431 

Expenses 
Exploration Drilling 
Stripping 
Mining 
Milling 
Trucking Concentrates 
Indirect 

Total 

Operating Profit before 
Dept., Depl. & Income Tax 
Equip. Rental & Interest not incl. 

in costs 

23,214 .019 23,305 .019 
785,507 .638 800,552 .656 
348,447 .283 439,683 .360 
910,162 .740 993,013 .813 
95,561 .077 90,551 .074 
410,9601.334 376,574 .308 

2,573,8512.0912,723,678 2.230 

869,038 .706 744,954 .610 

40,966 .033 39,434 .032 

6,343 .005 69,045 .053 
1,119,159 .908 1,333,554 1.025 

419,799 .341 403,874 .311 
1,041,469 .845 970,485 .746 

91,643 .074 i07,431 .083 
510,339 .414 528,433 .406 

3,188,7522.587 3,412,822 2.624 

1,626,8761.320 818,332 .629 

122,528 .099 128,096 .099 

35,086 .028 
i, 234,075 • 992 

441,229 • 355 
917,281 • 738 
100,645 .081 
586,6o2 .47__~2 

3,314, 918 2.666 
J 

3,437,320 2.765 

141,363 . ll4 

Direct Material Moving Costs 
Stripping, per ton 
Ore, per ton 
Total ore and waste, per ton 

785, 5o7 .195 8oo, 552 .196 
  8,447 .28_ 3 439,683 

1,133,954 21.5 1,240,235 .234 

1,119,159 .204 1,333,554 .217 
419,799 .340 403,874 .311 

1,538,958 .229 1,737,428 .232 

1,234,075 .148 
441, 22_______~9 • 355 

l, 675' 304 .175 

Note: All figures from accounting reports except where noted. 
(1) Mill figures 

* Includes $133861 received from 
crude ore shipments. 
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Exploration Depa|'~ment 

Tucson, May 3, 1978 

FILE MEMORANDUM 

Cyprus Ba g.da,d 

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 million tons of .49% Cu, .03% 14o; 
however~ the iast quarter's production (40,000 tpd) averaged .57% Cu and 
.025% Mo. Some cha!cocite 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/O ratio is l.l/l, they are currently stripping 4 to I. 
On the pit tour it appeared that stripping was still far behind. 

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

It wds staled that 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) 400' 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 intrusTves. Total sulphides were estimated at 4% with the 
chalcopyrite to pyrite r'atio being one-to-one in the zones of stronger 
primary mineralization. 

Potassic alteration -- biotTte with lesser amounts of K-spar-- is generally 
associated with the stronger primary copper at Bagdad. The limits of this 
potassYc 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, 

JHC : I b 
Att. 

. H. Courtl- ight 

cc: TCOsborne - w l a t t ,  

WLl<urtz - w/o a t t ,  
FTGraybeal - w/o a t t .  
JDScII w/o a t t ,  
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BAGDAD "77" 

PREPARED FOR THE ARIZONA CONFERENCE A.I.M.E. DECE~Z~ER 1977 MEETING 

TUCSON, ARIZONA 

BY: R. J. BONNIS 
J. E. NELSON 

~u~ ~,~ ~ • 

CYPRUS BAGDAD COPPER COMPANY 

BAGDAD, ARIZONA 
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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. IN JANUARY, 1974, IT BECAME THE CYPRUS BAGDAD 

COPPER COMPANY. 

° 
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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 II 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 CONTROLLING 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 

i977. 

A LEACH-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. IN 1970, 

A SOLVENT EXTRACTION- ELECTROWINNING PROCESS WAS BUILT AND COMMIS- 

SIONED TO REPLACE THE FORMER IRO~NTATION 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 

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. 
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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 

(i0,000 - i00,000 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 (CuFeS2) AND MOLYBDENUM SULFIDE (MoS 2) MINERAL- 

IZATION WAS INTRODUCED INTO THIS ROCK BY HOT WATERS ORIGINATING IN 

THE INTERIOR OF THE EARTH. 

THE COPPER OXIDES FORMED AT A LATER DATE BY LEACHING AND 

OXIDATION OF THE CuFeS 2. 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. 
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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 i, 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 E~LOY- 

MENT HAS TAKEN PLACE. BAGDAD AT 6,000 TONS PER DAY EMPLOYED 525 

PEOPLE; BUT AT 40~q~TONS PER DAY, THE COMPANY EMPLOYS 750 PEOPLE. 

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 TO 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 II-BED 

HOSPITAL, WHICH IS STAFFED BY THREE DOCTORS AND A 24-HOUR NURSING 

STAFF. IT IS ~LL 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. 
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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 OUTSIDE 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 ~THOD USED IN THE CYPRUS BAGDAD MINE IS THE MULTIPLE 

BENCH, 0PEN 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. IN 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 BACKBREAK 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 AREOBTAINED WITH THE SAME NUMBER OF 

HOLES AND SAME AMOUNT OF POWDER. IN SPECIAL CASES, DELAYS ARE PLACED 

BETWEEN THE ROWS (SEE FIGURE #i) TO REDUCE VIBRATION AND POSSIBLE 

SL~SEQUENT DAMAGE TO THE PIT SLOPES. 
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WITHOUT DELAYS 

t-'S I0'-15' WITH DELAY~ 
i 

17 MS DELAY 30 -60' ~ 20' 

2 0 '  

J 

f 
. 

FACE 

FIGURE #I 

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 

TRUCKS 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 TIM~, 

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 TIP~ 

LIFE IS IN EXCESS OF 5,000 HOURS FOR OUR 36.00 X 51 TIRE SIZE), BUT 

IT ALSO DECREASES THE 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 

MAINTAINED, 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 EMPLOYS~NT HAS 

ONLY INCREASED 50%. THE INCREASED PRODUCTIVITY PER ~5AN 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 8%. 

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 ONTHE 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 SA~ 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 LOADED. 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. IN RARE CASES, 

ONE DUMP IS ADEQUATE FOR ~0 SHOVELS; BUT THE USUAL CASE IS ONE 

SHOVEL, ONE DUMP. THIS SITUATION LENDS ITSELF TO 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 RZASON 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 INT0 CLEAN SPOTS AND REMOVING FALLEN ROCKS FROM 

THE DUMPING PROCESS. 
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THE MAINTENANCE PROGRAM ON THE EQUIPMENT IS VERY EXTENSIVE. 

THE 20 YARD SHOVELS ARE EQUIPPED WITH AN AUTOmaTIC LUBE SYSTEM, 

BUT BAGDAD STILL 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. WE 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 LI~_TED~.r TO A 

50 O 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 .001 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. 

I0.0 THE CONCENTRATOR 

DESIGN CONCEPTS - PROCESS TECHNIQUES AND GENER~ 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. 
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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 

OUT 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 FIVE54" AND 60" WIDE STEEL CHORD CONVEYOR 

BELTS, THE EINAL 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. 

THE 8.5 INCH ORE IS RECLAIMED AND FEEDS DIRECTLY INTO A 32'@ 

x 13'-LONG KOPPERS CASCADE MILL ALONG WITH RECLAIM WATER AND MILK OF 

LIME. 

THIS MILL IS DESIGNED TO OPERATE AUTOGENOUSLY, TUP~ING 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 

I0'~ 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 
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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 CONCENTRATOR 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"@ x 31 MILE LONG 

PIPELINE UTILIZES (5) 6 x 4 - 5 STAGE BINGHAM PUMPS DRIVEN BY 1000 

HP RELIANCE MOTORS. 

ii.0 CONCLUSION 

THE FOUR PRIMARY REASONS FOR BAGDAD'S SUCCESS IN MEETING ITS 

GOAL OF "MOVING MUCK" ARE: 

i. PERSONAL RELATIONS "OPEN DOOR POLICY". 

2. EXCELLENT PREVENTIVE MAINTENANCE PROGRAM. 

3. EXCELLENT HAUL ROAD MAINTENANCE. 

4. USING SHOVELS TO LOAD, NOT TO DIG. 
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GENERALIZED GEOLOGIC MAP OF THE BAGDAD AREA 
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AMERICAN SI~LTI~,D A183 ~iq~!~G C0~,~Ai~ 
Tucson Arizona. 

December 29, 1956 

Mr. T. A. Snedden, Manager 
Sout~mstern Mining Dep~rtm~nt 
Tucson Office 

K~GDA D k~I.~E 
Ye~va.~ai County 
Arizon~ 

Dear Sir: 

Hez~ith as a report on the ~uaS~aC }~ne. This is based on Informs%ion 
accumulated during seve~l visits to the Mine begi~ming last Jan~.ry and in- 
eluding, in wrlous groups, yourself, F. V. Richard, I~orman Weiss, J° D. Vin- 
cent, L. H. Hart, A. H. H~orth, R. Be M~n, B. So Eardie, and ourselves. 

Because B~gdad ~s kno,~ as a margi~ propositlon~ and because some 
of their engineer_rig d~ ~;ere Lu r~ther incomplete fo~n, certain aspects of 
the e~luatlon prosram~ such as drill hole sample ~ccu_~.cy an~ ore reserve 
estimates, were more c~vglicated th~n anticipated and wera analyzed with more 
came than is customazi!y used in mine evalus.tlon. 

This ha, s required considerable time an& personnel. Certain p~rts of 
the study h~d to be cora!~leted befo'~e other .~os could be st~ted~ and ~mrk on 
these various ph~es ~.s interrupted frequently bec8~use of ~ork on other pro- 
Jeet~. The point is, the ~ob has taken ~ach longer th~n mxl~ec~ed~ but "~e have 
recognized no legitimate short-cuts. 

Although ~e of course ~re responsible for the essential ds:ha in the 
~-~', substantially, as fol!o-~s: repo~ and its form~ others have eo_u__bu~ed 

Vincent, Weiss --- The metallurgy has been entirely hau~.ed by these 
men. We have-----~xpressed no independent opinions on this important 
subject o 

Meea~ ~xcorth, ~rlo~.;,~ ICend~31 [°- The  de~@~iled analysis of mln~g 
s--~-~emS ~n---~os~ "~~U'~ bythese ~en. AI~o, I~een collected 

"n " ~  Bagd~A ~ s much of th~ engineering and f!nanci~l ~J~,~ on operations, 
H~%~orth asslsta<l in one roserve s,nd other ce~cul~tlons, and Eendall 
derived ws.ter supply system costs and some of the po~'er costs. 

Eardie --- The data on ~isto~# and production %~ere eompi!e~ by H~igoie, 
-w--~so assisted on ore reserve s.n~ other calculations. 

--- Liquidation and other calcul~tlons in connection with out- 
come estimates ~-ere ma~le by K~yes. 
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~melte~ and (B) cement copper p~oducc& hy zluo~o].i.~ ~o~ting of cencentro;~cs 
with resulting acid used for c~!cine ~ ~~'~. he~p leachlng~ as pro~se~ 
by Mr. Vincent. These are ~z~.rized ~.s follo~.~s: 

Const~mts: 

Cop~.er P r i c e  - -  9-9@ z £~" 

A B 

O'~e Grade Cutoff .,5~. Cu 

Ore Reserve. •. • I tons ...millions. 3 7 -  8 

l0 yrs. 

. ~#, ~ ~c~ . ~ ~ 

lOZ.~,~ 37.8 68.8 

~8 ~ ' r s .  3.0 ~_~s. !9 ~ s . "  

Gross v_neome... $ per ton ore ....... ~.15 

0petering Cost..$ pe~ ton ore ...... . e.le 

O~er~tiug Profit $ p~r ton ore ..... .% 1.03 

13-i 

Z . 9 o  a.Tg ~ . 7 9  " 
/3 q ! ,0 3 

,., t .~ ~" I .~  ? 
! 4 . . 4  ~Oo6 ~_~.z 

Net before interest a'nd ~__co.,~e:~ ~ tax 
-- {$  :~.~ t~ ore . . . . . . .  68 

{$  o -  ~_o ~lliona ......... ~.>. oo 
• 57 I .  4.e I .  37 

57..~,.~ :'~ 53.6.'~ 9L, o 57 

V a r i a t i o n  in Net per Ig'. . . . .  c~z~.~e C~ p~I!ce 
$ ~e~ ton ore ....... . 

Pro~uctlon ( e~ncentr~tes..tons per ~. 
{ cement Cu .... tons per ~a-o 
( ' 

(Total Cu . . . . . .  tons .~er ~."~ 

. z 3  . l z  

9 ~ . 0 0  84, ~00 

. z8  .3.8 

4~, 5~ 39~687 

34~054 31,7L9 

The price fc.~ Mr° Jo C° L!ncoln=s 56~ s'tcck in-c~rca'c in BcK~dei< Copl;or Cot.. 
l~ratlon ~-m.s ~0 per sh~e; or $6 r~:illlon~ in 3.959-. He ~.~oul~ ~o~b].y ple.ce s, 
higher %%%1ue on tlle stock nosy. The m;~<.-,~-'- fez .... ~ .. . .... ~.~ 5~.e !-emD,inin~ stock is ........ 
about $1.? ~er share. 3.~% ~,m.~rshin • of B~og@~.~l ~;ou!d-.'- ~ ~ - , . . . paoo~bly colt ~].0 mi~iou oy 

~ore. 

r" 

The ou%c~es kinder co:Lego~y A ~,ze ~fs.vozv3olo cw~u "~,.f the lourehr.se prate 
yore ar.p~c.i~.bly less ths.n o~ticip~.tcd. However~ ~n@.cr cato~oi'~j .D: %.he ~luoso!id- 
heap le~ehing syst.m~., outcomes sine s:~trr.ctive -- cc,]Tit?.! ~ou!0. be :Loaturnc0. rapidly 
and profits ~;o~,!~ be large. TZ~o CLfferc~ce bch~cen %he A c:ad B o~ahco~cs i~ de!~eu- 
dent essentisJ.ly on the feasibili'by of the me-b~3~luz'gicc, l syztcm =,..~'-~,~'"ecl..:~ . by ..:= o 
Vincent. 
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LOCATION - GEOG~IP~/ 

B~gdad is in west-eent.~ .~/~z&nz (Soe Index m~_n~ Art. A) at an ~Itl- 
rude of ~bout . ~ _ . 0 0  feet. ~oderztely ~u.~qe~ hills an~ bros.~ fl~t-toDDe:~ mosas 
ab~a~ctex'ize the to~o~aphy of the r~sion. The ~ne is situ~'hed near the h eso~ 
of Co, per Cre~k~ %'hich dreins westerly into Bo~der Creek~ z tri~ats,%~ of the 
d 2 ~  s)~tem l~lins to the Colorado Pfl'vor on the ~est. 

An oil=surface@ rc~'~ 26 miles in length e~nneats Bo, gd~i ~r!th ~Lillsi~e, 
a station on the AT&SF p~ilro~l, congress ~onction on Us S. Ei~a~y 89 (see 
road m~p~ Art. B) is ~ miles by gravel ro~d f~om Hillside. The driving dis- 
tance from Tucson to Bag~%a@ is e~5 miles. 

ELST0~ - -r~ODUCTION 

Like the m~Jority of i~orph~Ty cop~r doposits in the ~est~ the develo.~- 
maut of BegdaK ~as initis, te~ sc~,e 50 ye~,rs ago by the 82scovery of 6issomlz~tel'~ 
ahsleoclto ore in undezgrot%ud ~;orkiugs. Arotu~ 193D, drilling de~.onstratc~ the 
existence of ~idespz~ad ore of sub-u~.rgtn~l grade as "~ell as ~ cm~!l but i~i~a 
grade porphy~-# ore bo~y which e~e'n"cua~-ly ~,~s mine~ --- first by bioe/~-~%-~m~ end 
l~%er by opera pit ~th~rls. ~1-c~uction to j~z.,u~ 1956 is -t,~bulated belo~;: 

Y~r 
m 

) 
/ 

1 'q 

- 1955 ( uel.) 

Tot~l 

Tons Gra~le 

e,085,0 .9 

• ~ o ; ~  Cu ii ~ 581, 63Y o~ 

!3,733, 686 Cu 

I 

~k'cm ~u econ~c ste, ud~oint, o~.w.tion of the mine has been ~ ~%r~n~ 
9zo~ozition frcm tL~ bcg~g, i~ari~.g r~eenZ yc~rs~ continuity of proluction 
has been _~ossible o!~y tb~,-ou~n benefit of z'!slng coD_~ei "~ prices. The ~r 1955 
is the only interv~i during ~hich the o~era%ic;n cottl~ be described ~s a commercial 
success. As might be exp~-cte~ ~nder such con~:hions, the propezty h~s been con- 
sidered a% %~l-ious times by ~ l~rge n~uber of pzos_n~ctive buyers. ASARC~O's in- 
terast d~hes b~ch to 1917. The fo~,,ing b~'ief outline of ib.~6~'s hiztory is 
~i~est of ~ASb_~C0's files. (The historic details ~ro complex~ ~nd a rovi~ of 
these has been compiled ~s Appendix 1.) 

1880 - 18~nO Discovery of the District. 

i9o  ~lo.atzon by e~its (recognition of dissemin~;~i 
co,~f~r min~r~!ization}. 
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~9o9 

~gll 

~917 

~9~o 

1928 

lgs~ 

1937 

~959 

~9~,Z 

19~3 

z9~6 

Chu~n dri!l~tag ~te&o 

Bag~d Copper Compsny c~,pit~iized --- !.3 ~%!lion 
sh~a-as at $5.00 p~r. 

Reporb to A%<RCO by Stockier, Ore rese~ves 
(Eruttscl~nitt) --- 13 million tons @ log~ Cu. 

Thornton's re~.e~ -, "I~ r~illion tons @ !.68% Cu, 
"Goo~ exploration ~ossibilities." 

50~ton mill constracted. 

First ~ro!uetlon of copper. 

.~b~eriummtal block caving. Mill ~paclty 
Increas~ to SO0 tp&, 

Property inactive, 

~.[ork ~m t~7o blo~k cave stu~¢s res-oined, 
N~ll ca~,aclty increased "~o 300 tpd. 

(~rent Ricka~d) milling 300 tons !.65% Cu 
at o~erati~ag cost of $1.86 per ton. 

(E. A. Guess) rese~.~c of 6 million tons of i.-~7~ 6k~ 
fairly certain. ~.gu~& cost of copper prc~luction 
at 9-1/~ ~er lb. on lO00 tlxl basis ° 

d~lother stu~- conluctc& by A~d~C0. Outcome b~,z~& 
(surprisingly) on only 3.0 million tons at !.4!~% Cu 
sb.~'ed insufficient p,_~_~'t "-~ justify c~pit~l In- 
ves'~ent, (Exploration ~%@- operation ~oss!bilities 
of falser tonna~e-lo~er g'oade m~%teria! not r~oxte~, on.) 

~.~ mi]_~ion P~ loam g~ute~ to B~ad. 

~500 t~ mill put into operation. 

Block cave ~ne p~luee& average of 57;000 tons ~er 
month of ,93% Cu (~;if~o spacing of ~r .~oints --- 25 
feet --- ~n& improper ~'~ control probably zespousible 
for ~ride difference bet~ze~m reserve gra~e an~ mine grad~o) 

Block" co;¢img ~,b~ndonei ~& open pit ~ininz st~rha~l. 
(Motivate& by E~nest Dick!e, ~acked by J. O. Linao]m. ) 

Eepo~t to A~-~AECO by lq. R. Lan~zehr. ~ec~menle& tho- 
examin ~o an~ serious att~mFb to acquire pro- rOtl~,h " S" " n 

per~y. 
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195e Comprehensive .~rgort to ASA,RCO by J. Go F~arceyo 
Esti~'h~a 16.5 ~illiou tonc ~t .77~ Cu e~nd an $8°2 

over e. I-ire of 13 ye~a's. ~!ce a~ked for co~xhrolling 
in%ere.~t by J. C~ I;inco]a (6 tui!!ion @~L]~rs) conzi- 
dere~ much too hipS!o Red-oft inclu0~@, sectiou by Ko 
E. ~leh~!xl 0[% ~lor~tiol~ !?,ossibi!ities. 

195% K~:eeott o~--5ieu d ropn~ &fret 6 mon%h~, ex~,~iu~:~%ic~,o 

~xcazx_ ~ for & short perio~ during "hho first y~r or t~o of oloen p.~/c m~m- 
ing~ B~gda~ concentr~¢~es h~;¢e been treef~cd by C~apany smolterSo ~ne E~dau p~t 
has hsa~ie~ scram ~ but curr~%Iv the %o%~,I o~rb~ut is shi~ed %o E1 Pzso. 

Bagdad newt h~s %~en s~l~;bely c~j!Lta!ized or exp.lo~ed~ ~nd the pLont 
has bc~n too ~m.~ll for the gra~e ~nc! tonno~ge of ore ~vail~/)ie. The fsct %h~% 
the o_nera%ion h~s been m~n'~,ined since !946 is 1o~Tgely ~ue %o %he ~usu~d ca- 
l~bilities of the late E. R. Di~e. 

in retrospe~ e.nd ~e~ %h~ "~e%Cco~h on]$ of %e~nnice~ eng.~meering, the 
~oten%io~lity of the deposit could he~ve token recognized sad its optiv2~n @~ve!op- 
ment approached in a bette~ m-~unor if aleut !00,O00 fe~% of ~d~litiopm/i e~!ora- 
tlon drilling ha~ been dmDg, in the early 19hO's beibre ~-~aini~ ~.s begun. 

There are 540,000 shares outs~n~ing of BaZdad Copper Co-~o~-~tion ~'5och~ 
of which ~. jo Co Linco3m ho!d~ 56%~ o.~- ~J3%O00 s~ir~s. Total di~i~/ends paid 
amount to $1.25 per s!~e (50~ iu 1954 aud 75~ in ~ebr~=ry~ 1956). 

Appendix 3 is the Cor~:o:-~ti~:'s b~/.m%ce ~bset for Dece~o~r 31, !955o 
The significant dat~ thereon is com~,r~d with ~i~iar da~ in ~o Fe~rcey's 
re~o~t in -hhe fo!lo~dng tsb~d~tlon: 

Jan. ~ 9 5 ~  ance Sheet 
Dee. 31~1955 

Current Assetz plus Prepsi~ 
Expenses sad Defezu~d Ch~ges 

Depreciatc<l Net Book Value 

N~l. $ -93 ~ ' ~o~,'~ ~ Milo 

2.57 6. !8 

!.56 2.73 

$ 7.94 $ 6.09 

Tota! Liabilities 

Net Assets 

The det~'i!s of~hcil!'c~e~ ~i equi~h~% at the pl~pezby &zo to be fou_nl 
in Appendices 2A, ~B ~n~ 2C° 
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i I ,~i~,~ 
GEOLOGY 

~m ~ppropri~ze re~e of the reGion~l g~olcg~.c p~.cttme is found in th~ 
follo~;ing quotation from the ve~# goc<l b~GS p~ofessio~ rm%~er ~78 by C° A. Ander- 
son and assoeiates~ just published: 

"Most of the _~ocks ex;ose& in the a.vea m~ke tkw ~ metamorphosed pre-Ca~br4.au 
complex of vole~nic~ tuffaceous an~ sedi~entaz~ rocks e~d ~ssocls.te~ intruded 
igneous rocks of diverse composition. After considerable c~osion, tlds pre- 
Cambrian eom~!ex ~,.~s covered by rhyolite ~- ,ee _ ~_- ~ intz.uded by rhyolite dikes of 
Cr~,ceous or early Tertiary age. im;~er~ stocks of quartz monzonite an~ associ- 
zted dikes ~;ere emnlac~d. A-~her erosion c~zwed ~ su_~f~ee of considerable relief 
upon these rocks, l~,v~ flo~s ~au~ %~].eanie cones ~dsmmed the _~rinci~l st!~ams~ 
c~.uslng deposition of g2a~els and sands (Silo. For~tion) ~1 the m~in and tribu- 
tsry can~Dns. ~s stage in the geolo~c history eu~%e~ 9~ the ontpourlng 
of widespread bas~l% floe.m, vhich ~;ere carved into lava ~esas by the latest iu- 
ter~al of erosion." 

The general geo!o.zic envi~-onment of the district is sho~.~ on the ~.ecom- 
~'ii~ !~ ixmying, small-slnteres%, cale m~p (Art' F)° T~m ~rtz r~nzonite stocks ~re of princip~,l 

!I/~ii~.~ ~: Intrusi.ves an~Br~ccia~: 

Ii!ii Themonz rocks a~ i~regulsr!y distributed al~Ig a belt at !e~st 
7 miles l~g ~.rith an approximate trend of ~OE. .~_Ithough slightly di%~ergent, 

~ this trend app~.Dxim~,tes reg~.onal t.~en-ds of dikes 8,nd ol&e~ structures ~ pre- 
li~ <. Cambrian rocks. The l~rges~ -monzon~te s~ock ho.s ~op~ses elonge.t~d I~'~-SE, as 
[iii~!i ~ ~ell as ~-SW; ~ it occupies a rmsition abo~ e;?. the intersection of tn,o wrom- 
~ii~ '~ inent dike systems of some~zh~t yo~e~- ~e but aligned e~out ~q-SE ~,nd L~E~g. 
~i)~i ~he princi.~& zone of al'ceration carries ~issemin~ted p~j~-~ite m~.d eh~Icopv'~ite 

[ ! .... throughout au~ is confxnea mostly to this !~e stock. The kno~m ore b~y occtu-s 
iil entirely ~thin the stock. 

Although nearly contemporaneous, the follo},~ng intrusive rocl~ are i~n- 
from oldest to youmgest~ as follows: 

Rhyolite 
Quartz monzonite 
Diorite porph~y 
Quartz monzonlte porphyry - 

d~/~es an& pods 
stocks 
dikes e m . d  plugs 
dikes 

These socks can be d~f~ed _9ositively only ~ 3~ger than p~-C@mbrian. 
Hm~evmr~ they are litho!o~ic~liy and stzacture~lly typical of the ~ramide intru- 
sivQ types ~hlch ~re s.u~ti~lly and genetic~1_/!y _~el~ted to all porphyry cow-per 

~i~i ~e~osi'~s.~ Therafore, ~rith little doubt they are eaa-ly Ter~iaa~ "in ~ze. 

~ ~ih~i ~ A groum of irre&m!~rly s~mp,~d b~cc!a pi~os sad d~/~es is distributed 
!~i~ thr0u~. ~ the ~.strict in ~o h~-trendins bolt ",n close ~latiau %0 the L~rami~e 
i~ili~!!; ! £utrus~_ves. These pipes h~ve wwriot~ ages ~itb~n the ia.~,mide intrusive se~luence. 
[!i>i!~i Several of the stocks, pl~s and dikes and most of the breccia pipes o~%tslde the 
~:~,~ stock centers of small, satellit!c zones of ~Iteration 
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th outcro~ evidence of minor co_~ea- eul~hldes. ~ne dist~ibutien of the Lara- 
~.n~a33.z~ _cn demonstr~;'~es t~t mid. intzusives, breccia pipes and zones of ~ ~ -  " ot'~ 

~ all three ~Ie genetically re!area -- a fact of considerable i~_0o~cance %0 .x- 
!i: plor~tion. 

It" can be hypothesized theft the occurrence of intrusi~s~ b.veccias em~ 
i mineralization of the Basd~.d dist~ic~ as a" unit may be centrollea by interscc- 
~i~ tion of region~ st:mctures, but there is little if suy %~_sible structural con- 

trol of the m~in pri~%ry disse~'%ea or~ body. This ore body consists predomi- 
nantly Of discree~iy dissemlnatea sulphide (cha!cop~ite ~i'th so~e ~yri%e) grains 

:~ii ~ and veinlets of :~ndom orientation and distribution. The upper part of this 
/ sulphide ore bo&y contains a lays_, enriches by chalcoeite an-! e~zat,ceAly over- 
T laln (au~ locally Intermixed) ~h ~z~ide Oa minerals (chr&~ocolla, cuprite~ 
~ii malachite, native Cu). 
/ ' 

C~h~icoeite was accux~t~ate~ as the rezu!t of !eacb~ing ~nc! d~zn-~a:~ mi~u~- 
tion of cop~er beem~u~ solutions ~drieh took place durin~ an ea~-!~z erosion cycle 
--- one ~hich culminated in the deposition of the Gi!~, eonglo~e. ~is eD~Tiehe@ 
bla- ~/<et nO~ hans ~ Gentle northerly dip; locally poe'S.ling the bs.se of the con- 
glomez~te. Copper Creek Cao~on, ~hlch contains c~pozures both of the chalcocite 
an& the ~nde~!~ing prir,~.y ~.nei~lizmhi~a; ~ fo~ae~ ~u~ing the modern cycle of 
erosion. Ap~rent!y~ for~:tion of %he ~on-s[tlphide co o.~er minerals ~as ~ue to " 

OXi~tion of the ehslcocite aurLng this mo~ez'n erosio~ cycle• 

The leached zone~ overlyin~ ~he ch~!cocite zeus, %~ies in %hic/~eos 
from about 350 feet beneath the g'ca~mls of Coploer Creek L~sa on the nor;~h to 
zero in Copper Creek C~nyon on the south. 

Alter~tion 

An~erson recognized %m~o ~istinct t~.es of alteration in the monzonite 
at Ba~la~: one repres~.te~ b~j a f~ely g~e~ule.r qU~'tz-sericlte ~ck~ e.u~ "the 
ether by a coarse-'to~xt't~'~& biotite~feldsp~%r-~_ac~tz assemble.so. The latter ~-~os 
a rather fresh appem:~8eco aua is difficult to distin~tish from unaltered monzonite. 
~n~erson believes t.h~t the q~zrtz-o~zlcite m~y represent ~ ~ore s~Iv~%ce<i s'ba~e 
Of eltera'~ion~ "out considers the biotite-fel~s~.r-~.~ftz type to have been s 
little more fsvorab!e to co.~@r minei~ ~alizs"bion. Our field observations ~Lu~ic~te 
that the %x;o ty~s are often into ,zaingle~ ~md th%t, for practie~l ptu~p.oses, they 
can be comoidered eg~ualiy fa%~rable. 

~he qu~zase~icite oecva~s ~ot frequ~tly as ~ stock ~,~ork of n~_a~o~ 
stringers, cutting the biotite-feldsp~r-q~artz rock; b~.~ in ~o~ areas it forms 
m~ssive ribs several h~.ndre~ feet i~ l~gth~ such as -hhose ~;hich strike north- 
~sterly ~lons the edge of the gr~vel corer, ~ shoz't dist~nce east of the Gizoux 
~ea. 

The princip~! zone of alteration occ~ples an a.~e~ of at !e~st 1.0 by 1.5 
miles Its ~pD.oximate shape, and th~ of the zone of stronge-r co~ez- minerali- 
zation vlthin it~ are indicate~ on the ~cco _m~.-~tn~ Aite:~Jbion-l~ner~liz~tion 
map (Art. E). The kno~m ore body (7th le~l outline) ~ul the pit pe~-m~ter as 
of January l, 1956 are also sh~,m on this ~@. 
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A l t e ~ t i o n  i~  uot  eonZined t o  the r~ouzoni%e stoc/.-., but  e~:~en~s s e ~  ~%s- 
p.,c-C,~.mbz_~n rocks, p ~ c i c u l a r l y  on the ~,~e~t, i t s  ;i~i~%aace ~%o the s~roun~/~ng -~-~ ~ ":t 

extent to the no~h an& e~t bene~z~h tl~e post;ore cove~ • is l~r~ely ooujec%ural: 
i~,,~m ~ ÷>,~_ viclnit.v of Co~r Creek C~uyon ~:ceut ~000 fe~t uor~h of the pit. 
! ~ ~ ~  e , x ~ s ~ e s  sho~ ~.m~l i~e5%~az o~hches of ~,!tc_~9;~ion ~hich repre- 
~se~t the fringe of -hhe ~%in zone o~ ~Iter~'~ion. Some !xuon~te-a,-~r c~lco~xtE 
!,iis present in this i~inge. 

~!! Xe~ched Outcrops: 
~ ' ~  
~< Ik%Sdad outcrops ~ere ~.nves~ig~,.e~ as es.r!y s.s 
~!~! chmxd ~t the% ti~e sh~s %k~/d the locstlon of -~s~. cot~nm~.t!vely ~-£eh 
~! chslcocite ore "belly (tae c~ve~m~.e block) ~..,~,s indicate& ~pr~z<_~%tely by concen- 
~: %~-~'biOns Of limonite -~ber°'ch~!coci~e i~ the outcxops An@..-~o conclu~le~ ~f~er 
~extensive fiel~ %~rk in 19~/~ (UoZoGoSo pP- 278): 'hbm:h ie~chc~ p~Icop}~.te- 
..... !~riD4~ rock an£ !eache~ c~h~.%Ic~ci'he'-h~mlnz zod~ could be diff~~~ ~ 
i~b~sls of outcrop studles;-~~ out that the ~outn boun,~a~y of the c'hsico- 
~elte zaue could be locate@ ~n the outcroos ap~oxi~tely on the bzsis of color 

!i_ __ , " "- ~ .-~'= ~ • t e ~ ove~ the c,h~Icocite mine~llz~tion. ~lu um~tx~s~ to the dark z~,Sxli~h ~xo~m on ~ 

~' A~ho'~h ~ne OU~CZO~ o.~ the b _ ~ - 
!~beem ~mov~ by onen -eli mining, there is still suf~_c.~.en~ evidence rev~ip~ 
i~o ~L~o~st~to %l~t the ce.ppinS ~'t ~_~d~l is i~ ~/~y respects si~i!~ to v~ of 
! other emrich%~i I~D~2hYrY coD- met ~e~osits. 

As of Jtme I of tl~s yea.v shout le0,000' of ~i!! hole h~i been completed. 
t~IS, approxi~tely '~0;000' %~ by churn dz~ill sad the r~-~zn~or by dia~on~ 

Diamond 

Number of Eo!e 
y~_.__~_~ HolEs Numbers Footages T.ot~is 

1909-19~8 !~3 I to I~3 $9,60~' 39,60~' 
1929-19~0 !O ie4 to i33 5, 3~-3 

~ e3 501 to 3e3 8~8[~ 
i9~6-!95~ 158 46-1 to 55-? 63,585 77,768 
to 6/i/!956 ._!_3 56-i to 56-3 2,!40 e,l~O 

Number of Holes 317 

Diamon~ cud Churn Drilling to June i, 1956 

I¸ I m  ~ m m  ~ ~ w w ~  ~ m ~ ~ m ~  w ~  ~ m m m ~ ~ ~ m 

ii~; As in the case of moot Early work of this type, r~coras sre quite scma'~° 
~h~ the holes ~e-~e s~m~le~ on f ive-foot !'About all that is kn~n~ for cert~:Lu i~ ~ "" 

~in'~Ervalm ~ud ~he sa~pleS assayed for to~'~al copper. The holes %~'ere no doubt drilled 
i ,o~n, except vhere c~.v~mg conditions ms~ ca~iug necessary. 

r" 
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Diamond Drill: 

- 0 -  

I 
#L {' 

,~. S~nc, 19~ ~ll drilliuz has baen ~nc from 'bhe ~"~~ .... '-'~o ~ "" t h e  . ~  ~:.~ee v,'.~. ~.,*. ~uS~ of holes 
;: i i~ ,  e 
.iT [': 

The z'eco~!s of the di.e..~on¢l cl~-i].if, mg a~,o Ec.~!-7.1hEb bette.~ "hhzn those of t}~..e 
[ << eh~mn ¢<~il!ingo T h e y  in4ica%e hole size {princip='_L!y ~,X}~ ccmen~:tng~ c~.~ing a-2& 

~}: f i e l d  o.,umi~g p a s ~  e x a m i n s ~ o n s  o,n-& r o c e n c l y  ( h o l ~ s  .~,mo 1 - 5 6  a v ~  2 - p 6 ) ~  r3].uc:Ee 
%~} ~ & l . [ n g  ]? . . . . .  i c . .  ha~  b . - z  b s:=~ - s~  ~ re~  2 o ~ r  ..I . . . . . . .  u .~..,,~ . . . . . . . . . . .  ~ ...... ~ . . .  ~ ....... 
,,~ the ~6.11 into 82-g&l!on ca~aci'[;y ~ettling tanke, ;~5 ";he end of c~.ch 5' coring 

~!~,, to settle, APger decc-.nting, the sm~le~ veighlng one to three ~undz~ i s  .sent "go 
,:~.%he assay ]~bor~:toryo Drill co,ms are split and ~ ams~,y s~m.~le ~eode up of "c.ho 

: ~j~: :' 

~11!! ,no qp~stion~b]~ ~':~l ie, b i ] . i ' t ,  o f '  ~.g,:~.:& ~.~'!2,'J. ,~-.,-inf°'~ti"r~n.. h-.e,s ]:,ee~! & 

~i;: demlt ~.~mz,_ "by e@p].ic~%J.c. ~, of m:~ overzll~ flal;~ "':-~ .... value° e ........ ~, , .ary r c C : o . c t i q n  .-,,. c~.~mg.y 
""~S..,.e~,# "~ ~ . . . .  .~..,.~,,~.~.'~""~"" _ . . -  ( t rn ' .~u# : ; :oz '  b t ,  ._ by_ 

5 *  . . . . .  ; ...... ; ~O~iOVO~ ~<.~..u-,.o !I! EOZ'J.O~I~; r~.:C~O.'.2 i l l  4:,! 
~, evaluation, i n  fa~ i n  "[;his u~so~ %ho . . . . . . . . . . . . . . .  
[i![. "emmAy~:zd" a d J u s t m c n %  au..c~.mts t o  ~.,.~,__~'~,,~',t ,~.,,~.~ =.r, per .  t e n  o f  o';_~ - =  cr iT, h a  ~..a.~ .?-~. .~,-~_ ~ ~ ~ , . . ~  

i~![,~e~,,~eem an  ~ : , , p ~ o f i ~ a b l e  a n d  " o r o f i t a T o ! e  o,.~L,~,~., ca!ct'.l~i;ior:o 

'';' " Accordingly, xze h?;,.,e eon~iderecl ~"~ .,,,.~ .... ~,.,e,..~. ";GO r.,mke ~ c : ; . ~ z ~ . l  a~-:m~v~,, 
: of the a~-,~ilable ~ . t ~ , o  -~..=.~._','~ de%~.i ] .s ..~ t h i s  ana].~.s:;.~ ....... our conc !uc ,  lcm.s az°a 

<:< conta~&n~& i u  A ~ c n d & c ~ s  12. 3-3; ~ 4 m.zct 15  The ;::,.:~.~,s:,er ~;:~c.5~ be . . . .  _:.,,:,.,_ ....... .. c.s )>.,1.- 

i: 

"n '~ , - -n~ ' "  ± s  i n  % h e  < f  e;L~..p.r,.C ~'r",  i i  .......... .,-,.. _ 

b . . . n ~  r.~>;-,-ex:,rc.r:.;o..L7 3.0}~ %co h i g h .  K.~--ever~ 
. . . . .  ,.~.~ ~ , j ~  " !~. ,Z ~30 O. ] 8  ~"'c'(~ ¢ : ] Z ! , q T i [ ;  

-~=z-'---"-~;~,--'~-m~'m~'m'~''~4"~'d ~0",'.. ~',n±S e-r'eO]?'..,,. , , ,  ~nev~,..o;.:0~ %;]e~-:' e.r)~i)in~-& . . . . . . .  asco,,ya ~c.-o':"e... . -he,k<n 

\ 

,(.2} mbn tmg,,]o~'i%Z o f  %he ch<~a] d-r-~",~ -~:- ' . . :~.c . . . . .  n.-4-,~'~rT~a.r-. %O }::,'-" u ! . " :h ' tn  
'c~ a c c ~ t . ~ , b l e  "~'-,~'v;e_,._,...~ o f  ~.ccL..~=,c~. £',.-,d d.~.;.e %o ",,o:~ f:.?.c% %he,'[', "~hc  ;.~v.,~.n 
( L ~ i l !  mam:~iem ~o~n . . . . . . . . . . . . . .  bh,~',~ " ' O f  "c,e.e "t.he T;OSSi-, 
~ ! e  e~.~z'o~ " f Z ' C r ]  i u . , . S  . . . . . .  ~Ot~.C~ : [ Q  Of ~ ' " ~ " ~  £ . ~ ' ; ] . ] .  - n - . . , - . . . . , ~ - ' - 4 r ~ , o  . ~ . , z ' O u ~ o l ~ , ~ -  "" ° " ] .C , ' . ,~  

t ' ~ n  o 0 ~  ~r,~e~,._. ~ .. ~ i f  ~;'91",3.ie~.. t o  " the ~ .... '~ .  m i l ! A o r ,  i : on  o r e  . . . . . . . . . . . . .  
t~,-~ S;.Z&IZ S~me Of "[;he ,Im~,:,,..m].e ~rz'o~',, ,=._, .... la, c',.','::;tnc; e, f;',-~,~ basis fo:<' 

~--~ ~,, ..... ,~:.. ",;ewe scoopted e3tim?i',!n~ 8~ ~c(;.nctlon f~ .~ ,~ . .~  %he c~mzn dTi.ll .... 22~-~ 
a'b ~a.e value, 

T h e  f o r e g o i n ~  c c / n c ! t ~ i o n a  w c y e  ~ , ~ s . ' : " g c &  b ~  %ho ~ c ~ u ! t s  o f  ~. c,-.m'.,-. 
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ORE RESERVES 

Calettl~tlon ~[etho~ s.md Results: 

Due pxInclzally to the high ~zoImrticn of low grade~ or near-mazg:Lu~l, 
~ ore in the deposit~ e'¢~u~.tion of reserves re~r~& something ~re th~n ~ single 

indieste mlnimt~ sad m~xl- pit desi~u ~ud e, single cutoff in g~ade in order to 
~otenti~! in both g~e ~m-I tonnage. Accordingly~ two open pits were designe~: 

one, a relatively s~3/i pit (Att. ~) whlhh would show the best a-¢e~e grade 
obtainable, and the other, a ]zrge ~it (Atto K) showing the ma:~-;~mum _motential 
(within "the present limits of e~lor~tlon). The prfuUCil~l factors t~%ken into 
account in setting up the caleul~tlon were: 

- r;7 

(1) Accu_~acy of sable ~a'h5 (discussed uncler "Drill~mg and. Sampli~: ) 

(~) Spacing of d:_~ill b~oles. Only ~. sze.ll proportion of the dz~illlng 
is on sufficie~%].'~ clo~e-s!~acod ~tervais to co,raider the ol-e ~es.sure~; 
therefo~ the ore ~,~.s segregm:hed ~ the c.~letO.~/clon into $~D.~ee cate- 
gories representing thr~e d.egrees of proo~.o].li%y: (a) "~essured"~ 
(b) "~.~.diested" 8~ (c) "infer~." Consiaer~ble drilling eventu~/ly 
~ill be required in areas ~;here much of the ore is e!emsed ~s ~ferre~., 
as in the northesst portion of the large pit, for e~m&uple. 

~iii! 

(3) G~cle Cutoff° A study of coplce~: dist~ibutic~ indicate~l tl~%t cutoffs 
of .40--~ Cu a~ .50~ Cu rep.~csonte& the li~.ts ~yhich, in ~h~ ore c~Icu- 
i~tion, would best define the depozit's rr~ge in co~mmerci~,l .~otenti~l° 

(4) Non-zulphi¢le vs°lues. All materiai ecnt~.ning non-sulphide copper 
smountin~ %o 30~ om more of the total copper cont~nt {see section on 
Met~l].ur~?j) ~s classed, as "k'ixe~ Ore" ancl c~.ictQ.~tc~ sep~z~telyo In 
cases %~he~a on].}" %ot~al copper a~s~ys ~;e~e 5%~i!e.ble~ non-stdphide ~ues 
weze assigned by stt~!y of surro~n~ling Info~ztion. 

The c~_cu!a~ic:~ ~ r.:~ceclu~e Involvel the fc2.~.nnri~Z ste~s: 

(1) ~0' iuter~l level ~Rs ~rlth 25' roctm~.~uL?.r grids ~ere p~-eD~ze'J. 
at ele-~ations ml~.y between bench levels, and ~a~crage oen~n ~s~zys 
were p!ottc~l fo-' e~.ch Will hole (see example, Att.N)o 

[ 

(e) "Areas of influence" weze drs~m a~o~n~d es.ch hole on each level mm@~ 
and the avere.ge bench asss~£ of each hole wa~ e@pli~ to e~,ch a~.'ea. 
}raere ~hoie sp~eing ~as re]~t.i-~!y ~id.e~ ~ditiom-~l are?~s ~zere plot-ted. 
in be~.~ecn holes~ s~d a~e.3:s ~ere azsi~%c~ on the basis of st~-~oun'~mg 
Inform~ot!On, inclu@zLng that on 1_.o~!s i~edi~tely ~!Dve au~ belo~;o 

i!! • 

(3) Ee.ch a~_-cm of influence ~,~s clacslfic&~ depen,3~.ng .prlnci!o,%lly on 
hole sp~cing, ~s '~me~sured."~ "in6iccte,~"~ or "inferrc~", e:n~i further 
cl~sslfied~ depending on the assay~ as "sulphi~.e eve", "~xcd ore", 
"le~ch", o~ "bedrock w~te". 

(4) Tom~ge ~ud gz~,~ were ~ca!culated (c) by ccm~ing t~ 25-fro sq~-e~ 
es, ch rep~.~sentlng ~ ract~.ngular ~ri~m 50 feet bfL~a~ in c~ch area of 
influence~ {b) by tabulating the sum of the pr!s~ ~.rlth corres v~onding 
cop.~er values, sin@ {c) by derlving veightc& averages, using !2o5 CUoi~o 
per ton as a ~avity factoz for all m~terial except g~.v~l c~pp~g ~yhich 
was calcul~te~ at 16 cu.ft° pot ton° 
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• One full set o f  nerbh-south sections (kht° M) acccouLccnics tldz report° 
These sho~ bench ass~.ys t~ed in the ore caicule;hicn dud the p~ofiles of the 
proposed larse and small pits~ To illustrate %he distrib~Sion of %he th~e 
classes of ore, and of the leach mak, e~i~], and ~m.ste~ ~-~o special sect!eros (Atto 
G and H) and a si~.~le ore. c~Ic~l~tion p!nn u~.p {the 7"th level, At%oN) h~ve been 
luclud~<l as "examples". The l~.rge amothut of supposing c~lc~latlon detail 
maps are on file in the Tucson off~-ceo 

As m~ be noted in the ~sults of the cad.c~J.a~;ion (see tabulate, su~rm~ry, 
A~pem.dlx 5)~ the tonnage of su~_.~hld~,~ o~e v~a, ies frc~ 37.8 mf%llion to 101.4 mil- 
lion, and the grad.e from .8~.% C~to .6~ LA b ~i'hh ~f~ste-ol~ s'hrlpping ratios 
from e.73/1 to io36/i. 

Otu" resttlts sho~{ a %-!der tense of tormage axe-el ~_~a~e possibillti~s th~ 
those obtained recently by m~other company (pz~sumably Ke~mecott9 rese~ figu~-cs 
in memo of December, 1['5~ free [,Z'~ Fmr~e to Mrs G~o~.~;in)] h~ev~r~ fairly close 
agreement in t~ns an~ grade is i~res~nt Ln the comp~ri~on baler ~, 9~r~icular!y 
numbers (3)-(6) and (4)-(7)° It is to be note4 th~ t!~eir st~_wp'b~g r~t~ ale 
conslder~bly l~er th~n o,~'s; ~I~o~ it is belie& evident t.ha% Kennecott ac- 
cepted ~agdad's d~ll rezu!ts witho~t app~eci~.ble reduction~ as we did.  

ASABC0 Cutoff 

Kennecott 

• ~..o% cu (a)  59° z .7a i .  35/z ) ~zt 
.50~ Cu (3) 68.8 .77 ~o73/i ) L~mge 
.~o~ ~u { '9  loz.~. .6s 1 . 6 3 / l  ) ~t 

6) 67. o .77, .6.~. l o 84/i 
"7 (7) 90.0 .6~ .~;.'. z . 3 , / ~  

We £id not calcuio:he a pzeclse v~S:ce fez noz-~tul~?hide copper, due to 
~cl~ ~"~'| ~i 

• ~ =~ - ~'~ ~'~ non.-s,u].phide (in the 

lO0-milllon ton resez~-e at o6~ %o%&i copper). Ac~-ue3.!y, a ,~,~,~.~- 
" of this ore assz.~.~ less "bh~n .05~ non-stO_p}~.de copp~ro Since K~mecott's 9e-- 
million ton ~a~a~e aho~.~a ~1% of the tot~ cop~r a~ uon-~u!ph!~.e (.3.4% C~)~ 

mnc.o~.~,~ the "mzixed .,.v~ -Allah ,~e c~l- it i~ believe~ eTiden'h 'Sh~t their fi~u1~e ~' ~ a . . . .  " 
~"'~'~- 3.o%~er s'b.~cippins ratio (l~/1 cul~ted se_~srs/~elyo This is ~iso suz~e~-/~ed by ~,~..~ 

comp~rea to 1.63/1). 

The g~:~er vol~ne of ore ~ our cst~.~te (iC~] million tons)~ as con- 
• ~mve~ to Kenuecott's {90 ~.!!ion tons) i~ p~o~ably cm~ to "~na fact zna~ ~er 

their estira&t~ ~gs comp!~bec!; a:Iditione ~- ore ~-~.s ezco~,'tei'ed in -[;he ~<p!or~tory 
~lling. 

Measurement Dri]Jing: 

As .pointed out in %he foregoi~z~ considoiatdm dr!l!:tng ~.~.'.!l t~ ra~airz<! 
to s~tisfmctorily est~b!ish, or "me~su_~"~ the Zra~e a,!]d to~rlage of %he rase:~e 
i~ the ledge pit ~eslgno We h~c~e esT.iF~'~(l tb.~'h such e. pi-o~"a~[ ~cz',:~.~ invol~'e a 
~uD/~Irm of 62. hol~s %~a"y~ f~'c~ 300 ~o $00 fee'h in depth ~:n~l tot~llin~ eT,.O00 
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feet. The proposed loc~tio~n for thcae holes are shotm on %1",o 400 ~c~le g~ologlc 
plaa ~e~,p (A%t~ L)o Much more Q.z~±!liug %1.'..3.:: this miCht b~; req%~.:cc&; 8.eI~,en6,1mg 
to what ~.egroe i:l?,e re:ra].'bs of "h}.~eae 62 holes substc:s,'~,i.',:'/ce ::s~t~..Thionz of ore 

: ~ontinulty in ot:r es'bi~.p:he of z'eservas. 
S. 

' A l tho~:~h satisf.¢.c%o2~" sm?al~le,'-; eou].d likely be ob',,;~med i n  G.ir.Eon& d z ' i i -  
Mmg~ provie~n~ n;-:o.~er p:~,oce:lua-es wc, z'e e@!oyc&; it is etu" opinic~n the/c, chu~_ 

... 4.%-, a 4 -qt. "~ :~ "  ~ r ,  o. ~ " J 2 

would, be the best metho,l. 

The p~'inci~o.! e:qoloratlon potentiPt, of _-~-~rS:-~C ..... is the rcc.sonc/oie po,~s~- ~-  
b i l S t y  o f  f i n d i n g  ~C~cl~i~ ..'~ona~.. l a r g e  tonnagcs o f  ~...~,-~,'~o~;~v..~o_,.,, o~:e, ~ I s  ore w o ~ d  b~ 
low to mo&erate in gc~e, Some of i t  wov&& be s:~..L,,~ ~,~,~ much ~.'c ~o~.(I 
deep (rhenish still ~.ec~szible to o~cn pit ~m'~ng ec~, ~.m.ste/o~e ro.t:Los som,~h~;.5 

• higher than those of p z e s e n t  reserves}. 

.... c~.~.~ ~, ¢:'~'9loratiOn Eossibilities ~.'ce elag, se~ ~s not ve.%~ 
att~aotive because "~here is no z~eco~aiz~& op~o~'ttu:ity to z~.~& conseou~ntio3. "ben- 
ma~es of sh~llo~ sulphide o',~e of ~% least 1.0% ~.~:..', ....... ~.-Lte o 

if. 

'i 

The Nossibi~d:h-c." of findlng [aoz'e enricln-<'. ,f:~Icocite o~-e hs:.?'e not been 
entirely e!~:~.n~te&~ but the zone is ~eIP~tive!y £..;c<:,. The al'.~e~a,f6icn-t~inoz'e&i~ 
"~%'b&on m~%D (At%. ~) zh~o a s~ot.].-oc~,le pie'guz~e of Cj:G cl~.%i~! zol;-%'Sionship3 of 
%he ~ore imi~o_~t.g/l% fee;hure~; bof.2:in~ on c~'qt.e:-a'6ion -- %h[]9 is~ %P,~' kl%~a] o?e bO~.$r; 
%he zone of %E'hte~ ~ eopz;or ~tnex'a!±zsfclon~ %he zo:zc o2 o.3.t~'cehlo~3; s:a£ %1",_o e~'~en-5 
of ~st-oz'e covey socks. As mt.sZ bE not~ Dy ~e:'.?er~'inc, 2o %he z~ole.sic :~c,p {~,t'~o 
L)~ %he lea~est [~ne/,,ploze~ are~Ls ":,:i-~!in the zo~ cf hc t ' ; ; e r  eop~2~r ~i!:e~-~.!izt.'bio~% 
s~e ghe possZ~le <~-bension in devhh of %he luzo~nt ~,.:':ir~a~y Ore %cCqF and "~,he i:os3i- 
ble ~ro~ections of th~ zone to %~ ~'b no ..... :._~.,~ bcnea~,h the -,~'~o "~', 
vel and l~, ca!)o ~i:ese e&-ens; o f  couz, se~ i u v o l v c  %!:e d:ts~.Ov~';z%e.Se o f  ~ r o ' c a b ! y  
high st~ip~ing r#i;ios. ~eyen4 i;h~ limits of the corm: cn].y one ~:~a of a~p~cci- 
~ble size is consi4e~c~ of in'he,COte Xt lies ~.,'~s'b of Co.p~r Crack en(l~qu%herly 
fz~m t h e  C irotu4 ~¢1%o This ~est ~-~o~a e~d those c:.'.: deisbh aud "Go the no~oh ::~ro 
fl~seu.ssed below° 

The ~ppro;:itmz'ge iinzt!;s of :'~:~ ~- - of " 
%zelm de-he1~r.[ne-% in ouz" s'hu~r of ~De ou%cz'o~s.. As n~r;j "Do c c~n.. o,.~ "h'ae ~z!~ (A'h%, L).. 
the ~restel'.n li:~it is ~n i~-~'eEgtls..-~- bou~a,!:,..~:y ~.~znin S north~south ~; diS%ShOeS up 
to 1C'00 feet ~fesZ of the k~o:-~ o~. bodF. 5fno fc%r ~J.del~" sc~Z~'berc~, holes da'i!icd 
in t~.s sa~e~ sh~.~ecl orD.y .b~ to ~ . . v ~  CO~9~.Sr ~,~ith little o_ ~ no eh%leoc!te. Accor-. 

=~ u..~.s o.~'c~, was ei-o,-/~-cl c2o~ belo<¢ -.u.. ding to AnC%erson {U~o ~z-of. n~.~cz" 278); "-'~ 
tom of the ch~!coci%e zone ~lurinz ~ ~ ' * " ~,.!~ fOZ~a~.%iOn o:: Co~z~ Creek Csnyon. Tqxs 
appears to be a p!omsible e:.:plc.nation in riot-" of .r4.~.~., .Tote% th~.t po:¢tions of .... ~,n~ 
• ain chalcoc~t~ blomket -¢~le n~,; expose&, by crcsion ~lo::s_ -5he n.3_, v..,-;~.,~3.~:~-~ side of 

.._ C~ .~e~, ~bove t h e  present gro-~n~.& s~'~face to the southveSt across ~u~-~r 

Howe,yam, %he o:;:gez'Opc in this a~e~ TM. show zose r~:-~,'~., "-: ....... ~'- • 
che~Icoeite 5nd several zones of st~ong . . . . .  "~ ";"" o " . ~=~.,.c..;,e s,l'[;e~-,:;,t:ion c-,z,o p~'~sc,A% ~'t xs  
OtU~ cplnion that %he a _ ~ ,  .~..__,~,~ ~ .... ~ .... ~>:¢on/; C...p=O-. ~.,.;..IJn; .¢n~ V~LC~ Of "~"'~ .... 
character of the ] ? r ; [ ~ "  c~;~p~z minEz-aliz~>3io~. "- '-"~- ~ . . . .  ~ ,  ~ 

i 

i 
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~ u n ' , ~  of second~rg- enricb~nen% could constitut~ ore of co'~n~rci~l gjg.de. An 
im~.~rt~mt factor is the p~rtic ~u!smly 1~¢ st~.pping ratio theft migl~t be obtained. 
Loc~ta~us of the eiDht holes proposed are sh~:m on the m~.p (Art. L). 

The narrows zone ru~ming neighborly throu~h the Black Mes~. breccia .~ipe 
has not 5aen thoroughly ~xw!o~.~d~ bt~ sufficient dr~ll.n~ has b~en done to indi- 
cate a very sm~ll possible ~otentiml. 

Primary Ore in Depth. 

The ehalcopyrite mlneralizh'bion "is belle%,-ed %o hT.ve gener~li¥ ve.~hical 
continuity ana ext~nt to t~/kuo~.m aepth p~ob~.b!y, ~.~el! below the d~e~.~t drill 
holes. There is no ~p~,r~nt overall "~n~ency to~;_~d a dlmin!si~g of ,~lues lu 
depth~ although the ~ssm$~ an ~ny individt:m,l dlill hole ~ll rmnge b~ck ar.~ 
forth within .e an~ .~ Cu as depth is gained. 

The s.reei limit of this zone of @.e.ep~ io-~r ~r~e ~'ima~z mine~Aizatlon 
is gradations! aud wry iucomplete!y de flncd by !~esent drill holms, but at 
roughly corzes.~onds to the ore body outline sho~ on katach~ent E. There m~y 
be ~ huge toad.age of ~zterial (s~y, 50 million tons pe~ ~ lOO fe~t of 6.epth beneath 
the "laxge" ~it} which shored ~'¢¢r~o something llke .5% Ct~. A l~ge number of 
deep drill holes %~ould be z~o, ire~ for meaoure~-~nt of ~hs;!~e an8. grade cf this 
~ody. ~ho possibility t!~Jg t!liS m$ter!~l will !~;£e e~/oreial %-~Ai~.e~ either ~s 
open pit Or undergroun'l ore, aometim~ in the i~at'~a~e is so unee~s~n that no re- 
commendations for specific, close-s.u~.cod deep drilling are m~de. Howe-v~r; it 
certainly is ~o~h not!n~ that B~.gdz~d has one of the lar~er potentials of low 
gra~e copper "ore" in the United States. 

Northwest Ar~ 

Drill holes put ~o%~ ~nro~,~.5h the post-ore la~ ce.D e~.h considereble 
oxide cop.~er~ but only minor vsZLucs an su!~hide copter; ~:lso~ these holes sh~..z~l 
that a deep gravel-filled chc~nnel e:~izts ben~szhh the law flc~;m in "this are,%. 
~nis channel h~s the effect of increasing the overbuyS.on and thinninE the chal- 
cocite ore l~sslbilitics, Although ~. f~Irly l~a-ge tuqe.'%~lo~:.e~ ~rca ~n'tb~n t~ 
pro~eeted zone of better eoppe -~ miner~!ization exists he~e: the high stripping 
ratio p!u~ the oxidize~ character of the k~.o~.~ ~ine~_~liz~tlon ~re fe~:tz~es which 
offer little encouragement to further explormtion. 

!~ N o r t h e a s t  Area 

Drilling during the p,~st ~.zo ye~s north and no;~theast of the open pit 
~co%~Itered s~ze ore gr~.-le pri~/5.,~j ~liner~lizat!on (~ro'ca~d .8,,~ Cu) in %he -zonzo- 
hire. This ore is of substau'hi~l t~hicl~ess; l.~i~G!eul~rly in holes 3,3-55 and 
1-56. Little is k ~  so f~ of i-he possible size ~.n~ e~hent; ~G~o holes da~ll!e~ 

~ tO the north(l-54 ~.,ud !e-55) cut long co]remus of mostly sub-mzrginel values in 
il Ir~e-Uambrlan ~ck% ~hich tcnas to limit the zone. At shy rate, this pr!m~_~ 

ore is probably themost im.no,..~aah discovc~ m0.de at BaEdo~I for some time A!tP~u~h 
~ the eo%~r o%~r possible projections of this o~e is quite thick~ the stripping 

r~tlo might not exceed 3 to i~ p~i~inS it is ~.sz ~.~& th~:g the proDosad large 
!~!i ;it is to be mined. And, although only mino~ ~ amounts of eh~.coelte ~ozere _reportedly 

encountered in the ~e~, high grade eh~leoe~te ore rosu!ting from the enrichment 
of ,7~ or .8~ priory could e.v~ist. Accordingly~ fua'hher exploz-atien here is 

i~:. believed warranted, The Ioc~tlons of the 14 pro.w~ccd holes are spotted on the 
m~p (Art. L). 
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S~y of Propose~E~:pioratlon Drilling: 
Footage 

West Are~ - 8 holes ~00 
Northe&st Are~ - 14 holes 18~000 

0PE~N PIT MIN~[G 

.B~dad'& E~ui__~ent au~ Costs: 

Vsrlou~ dm~! on Baz~xl's mini.~z o n~r~tion is given in M~ ~. Kcen's let~ 
t~rs of April ~ aria ~reh 3~ i956 to Mr. Sheldon (App. ~B and ~C~ !'ncluded are 
such items ~s d~.li p~:¢form~nc% ~o.~zder factors for v~mious rock t~s; leering 
a~d hz~g cyc!es~ ec!uilxment iists~ !shot classification anrl~re.tes~ etc. 

_~or 1955~ B~Z's direct mining cost was $0o19 per ton, or $1.49 ~r 
ton of ore •mined ~"~ z stripping .~tio of 6~78 to 1.0. 

~ost Eztimste for i0~000 iV& ~: 

A ~ost e~'hlu~%'he for minln,z the "L~e Pi-~"~ O.~ ~a 6~Tio~':-j~ ~.;as m~!e 
on a basis of e~l uruck b~ul auC o~he. general ope~ation~l proceCur~s similar 
tO Silve~ Bell I~ne. Deri~v.tlon of cost f:I.gL~!a~, Yo~ A-5 and Foz~us AoI~ ~nd 
~eseri~tive detail are • included under" ~pe_ndix 6. Pit  ~l~us ~nd dump ~ositionz 
~re 8ho~ o~ Att~ch~au:o "O"o ~,[ork sheets of the estSm~'h~ a~e ~et~n~diu the 
Tucson office. 

:~ Assumptions: 

Ore Reserves: 

N±liSng r~he: 

101.4~ rail!ion ~nz of Ore, 
167.1 ~illion tons of %~ste. 
i0,000 T~3.. 

Shovels now~f~tho prop~z'~y'~ ~re ~5i!Ized. 
P~e-Miu~ stri~plnS: --- ~ ye~zso 
Life of ope~tion : --- ~O.178ye~rs 

Progress at the _~rope~ty duz~inz !956 is not considered, All leach and 
.mlxed oi'e is tre~i;ea ~s w~ste but is d~t~.o~ Sep~l~ -. 

[ 

" All oscillated ~..~e so~-le =s @stim~.ted fO~ 1958 was USed "hhzou~hout. 

Summzryof Estimated Cost: 

Ore Waste Pc~ Ton 
For Ton Per Ton Ore 

Drln ns $ .O253 $ .OeS  
B1e_~st I n g  • 0 '~O~J::" .0  ~:-0~ ~-" 
Lo~:~!ng -0309  . 0 3 0 9  
Truckinz . o 7 2 3  .logo 

.o165 .OIG5 
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'!:~ S.u~ of Estimated Cost (continued) 

:L!: 

• ~.i~ •¸¸ 

Ore Waste Per Ton 
Per Ton Per Ton Ore 

Sul~r~Ision ~ . .0089 

Direct •  94m .2453 • 598  
Indirect Costs .e658 

cost  °8 39 
N. ~. Office Exg~e .0~5 

*Cost b~cd on B~w~d ~bwder factors for beda~ock aud for gra-~elo 
Figure sho%-n is average for total tonrm.ge o- ore plu2 ~ste. 

Loa~Ing shovels at the property ~.~ere used as a b~e for p~x~luction rates o 
~i Drilling, blasting, hauling s~n& 8.11 ~kmctlons of the ope~;bion yore estim~tea by 
! work shifts to determine costs ~& ec_uii~.~ent neSdSo 0~lerly mining ~.~as p]mnned 
i from pit bench tracings sl~z.-~mg position of ore ~d v~mtCo Du~ areas ~..'ere l~[d 
Out for optimum econo~T of haul. 

increased production ~.ere: ~..~ favorable haul~ge zo~Is, a~.dition of n~,~ trucks, 
ii rotary drills to replace chu_,~ ~ri!is: %he addition of secon~'7 dril!ing~ e,n~l 
~mor~ serviceable ~ater an~ electric insta!l~tions. 

> !i 

D 

i ~' L~bol ~ requi~emeuts were esti~:'ced for all phases of th~ operation at an 
estim~:hed" 1958 i~y scale. To this waZe was adaed reg~l~ ~ Satur~.y ovcrtize, 
CS~ out overtime, and zhift dlffere~ntial. 

0perat~ug supplies -an@ mainten~-ace costs vere increase~l in the s~e ratio 
as  t h e  wages°  

~ indirect miming c~sts ~ex~ dete~n.tued ~ ~. direct ratio of above direct 
costs to the indirect costs in the 9300 tp~ Silver Bell estimmSe of July, 1956. 

~ From the st~na~oin"0 of milling, B~dad ore is comp~ble to "~]~t of other 
porphyry copper &eposits, ~rith the exception that it hs~s a~ightly higher" thou 
avera~e non-sulpllde content. The non-sulphlde co_~:por (principally cop]per sili- 
~cate) is most ab~_ude~t in the ~per ~ of the ch~Lcocite zone. ~7~ing down- 
i~%~r~ into the lo~Jer grebe primly c"h~Icopyrite mine~"a3.iz~ti~'~n~ the non-zulphide 
icon-bent drops off to almost nil, except along cerSain faults ~;.~d fz.acln~res ~here 
<Gxid~tion has penetrated unusu~lly deep. 

: Monthly mill production fiZ%,~res _o~e -- 1955 (coo A~endlx 7~ N o-~c.-~'3n Welzs~ 
i!memo to F. Vo R!chal~%~ Feb~lary 9~ 1956) =erve to i]lu=trate 6[r=xle range in 
~total and non-su.lphlde copter r~ned from the o~en pit~ aud th~ corresl~on~ns 
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'~: r a n g e  in ~ill reco'~ry. 
i average for the year are as follows: 

The t~co months sb~ing the ~,#idest vari.%tion; and the 

:g',:.i Tons 
'~:: ~ .::: Period ~.~lle& 

,:::.~: , A~il, 1955 i06~ 797 
September, i95~ !08~ ?/q8 

~ i : '  : l ~  ms.  !955 l~ 3 ~  513 

, . ~ 9 ~ p e r  ~ P, e c o v e r y  
T o ' s a l  ~ Co~wer 

• .7oe .037 89- t'~ 
i. 3~6 .='We 7~,93 

• 99T .1-~D 83o13 

Production for the month of Aloril; ab.~ze, ~th the l~est nc~z-sttlphlde 
content and the kig/%est recovery, came maLn~ from the 9th, or bottom level of 

'~~"~ B .~ .... ~ ~.~ovember of this "~ ~ • ~... Mr. Vincent vioite~ ~d~ #e~.z an~ has re~o~ 
On ~st results and ftf~t~"e ~ssibiilties~ i~ciudin~ flv.o~olia-s ~ ~ ~ "" ~ 
~um9 lea ~chi~s (Appendix 8)° His conc!uslons h~;~e ~ very i~ol~u% be~%z'i~ on 

evalu~%io~ of B.'-~gda~. Follo~c:kng ~e his prinei~.l points: 

" 0 9 .  , ~  

~' (~) A fine~ ~ ~ri~,ry grin4 ~n..l ~ n~.grLud of the rougher ~'~ . . . . . .  
• , " ~ ,  ~nd the eoa- ~"~: might increase ove~L! recovery of copper as..  ~.en ~.s 

cent,-ate g r e b e  e,s ~ac.h as i~. 

'~ .  (3) The !~:ge volume of leach ~ , t e ? : i e d .  is ~ DJ~en~ally ~o~'c~.u~, 
,~: source of co_~7~er, ir~mp leveeing ~,rith ~ci¢l ~,zodue~ from fluosoli~ 
..... r o ~ s t i ~ B  o f  conc~.~t,~:,~tes coulO,  s u b s t c ~ t i a l ! y  i n c r e a s e  t h e  n e t  i n c ~ c  

~,<~ per ton of ore milie~l. 
i:~ ~.~ 
~ : "  ( ~ )  P ~ o ~ u c t ! o n  o f  cem~.~t c o ~  r a t h e r  t~n_.~. ~ _ ~ c ~ , - ~ t . ~ c . ~  _ co~,e:~o~ w ~ c h  

is being pr-o~uced in --.o~a~'s.. p~lot p!~ut~ ~.~oui4 elir~';_n~te "~he ~rge 
• cs.~ital investm 'ent nece~sa}~y for an elec'h?ol~cie 1~!P~%%o 

In his letter of Dec~.fo~ i0 (Appen4ix 8) Mrs ~.-.-~ 
.u~S of ~.n~e-~ and o ~'-'a'~ng costs ~o ~ ~d1~nZ~ f!uosolids ~m~ !e~ci~in~, 
s n~o inten~ ~n~u hhese _=gurcs ~ep_~.~.~, ~ @.e--b~ile~l 
~-ng hi~ to m~/~e the study ~e sRec!fie~ thzt only a ~ener~,l Ide~ of ~etof 

~o~__~ be alopropr!o.~e ~;b %he p~escnt ti~.° Test ~.york 5n~ .e3. possibilities • "~ "~ " 
s~u,a!es ~hleh he ~.zovl~ probe.bly require to .... ~'<" 
be in ord~? only if the Comp.~n~ were <~-~Ix~mS the ~-'" 

~< Milling CCBZS, both ~iivec'h ~l%~ in~irec5~ u~e~i "in ce~!cu]2~am~ ou-bcor~s 
a rate of 10,000 t~ are essc~itie/.ly the -~ ~s ~_~ • - - 
1 cost of a new lO~0OO-'hon mill; $i0~000>000, ~n~ "for e;-qpo~sicn of the oi~ mi]/h> 
j000,000~ were esti,ao~te& by Mr. Vincent° 

~-Tluosoli@-~ ,~u@ l¢~,ckLug costs ~rere ez-ti~,~:bc4, by ~=c. Vincent as totc, ll.tng 
,lib per year, c~ai~!e~'b to $o6~'.. _~er "ton of o='e ~/.}ic4 ~;~ ~, ~_'ate of i0~000 

%.. 
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POWER 

~:~3 t ~ N  s p~cer ~s transmitted at 69,000 ~Its over a 70 mile transmission 
~ ~ llne, fzwm P~.rker Dsm. ~.ae 20 year eonhract ~ith the -o~ n #~3.~=~ ~ .~j ! .  " . - " ' -" B~eau ~ f  . . . . .  ~ : ~  

~.i ' ,  (t.e~m~ustlng in 19G3) calls for a m~ximum de~mn& of '4000 ET~ at the following 

~7>::{ Demand charge - $0.75 per ~ of max. demand x 102~ 

Energy charge - 102~ of ~ z'ee, ding 

1st 50~O00 F/';i.~ @ 4.0 mills 
Next I00~000 FJ~ @ ~.0 mills 
~a.uce 2 .25  mills 

The average cos% of power has be4n arozmd 3.6 mills _~er E~; eoust~ption, 

~!j:]:!~i! ~ Bagdad ~Ivanced $295~000 for const~uct.ion of ~he po~r line~ ~.%ich amotmt 
~<~!!!~ being refunded through deductions of e51 of the monthly po~zer bills. 

~' ~ In connection "~ith 1951 ~&usion ~:.olam~.%ing B~,~ ~£ad engineers investigm.ted 
~/%~,~ossible sources of additional S~owero Aec0~xhLng to otu- copy of the pl~s, an 
[j;~ agreement was ma~e ~rith Central Arizona Light and ~owez, Comr~ay vhereby B~gdad 
• ~ <i~muld ad~mnee the $~!.50~000 cost of ~ '48-mile line from Preseo +.:~ ~,~ ..... -~ ~-~.: 

• ~;i, s~ ~t %he ~te of 101 of their monthly mower bill. 

<:¢~rge. They e~ected to ma.tntain ~ lead factor of 9~'~W~ and obtain power a t  :sn 
~ {C} ~vera~e cost of 6.9 mills #er IC~ const~d. 

~::'.; Oum estimates of mining on& mi!lf~g costs ore booed on Tucson Ga% Elee- 
~ %tie Light and ~ower Ccuq~m~ny rates for Silver Bell, ~zhlch involve ~n average 
~ ;<~ost of around 1_0 mills per K}~H c~nsu~ed. 

i. OUTCOME 

~!ii::~ On r~he (~US~,Om~E'~ u r ~ & ~ e n u  b ~ s l 8  of ~mO].l;:!.mg coneen~rmtes~ ~ag'dad 1~s 
i i'~! al~ays been considered .% ~rE~nal p~o~osi%ion eJ~ best. Other t~mtm~nt processes, 
!i Imrtlcularly he~ le~chlng ~itBacid derlvc~ from ~c~.stlng concenmr~/~es ~t the 
!k#~:~ro.~erty, h~ve been Seriously conslderc~/ in the past but L~rgely on ~ theore- 
~;! %deal basis. By contrast ~ certain amount of pilot plant dat~. on %he "~ecI~ic~l 
i I ~i feasibility of this p~oCeSS no~ h~.s been ob%m~ci. Thin Ol~cns a n~ av~mue for 

d~terminlng l~.O~%~ble outcome, ~lthough there still are ~_~ny enginc~rlng tracer- 
i~iJ talutles involved. As s consequence, outcome c~unot be ~uo_z-esscd in a s~_gle 

, ~ .  Risk in%~!w~s t~o main %~-~lables: ~ou~'h of cs~.21tsl ~u~ 6mg~e of 
technological cer'&giuty. Wi%hin these are nlnor vaa~iabl~s; so~ the possible 
outcome ~ombins~ions are m~ez-o~m. We he.re se!eel.ed four as providing ~h. most 

< tmeful alternstive ds;h~. These are in %~o categories: (A) st~nde~ !)recess --- 
i,e.~ concentrates sme!t~d, aucl (B) c~ment cop!~er prcxluca~l by fluosolid roasting 

~ i iii~ ' 
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of conc~%tr~'hes with resultarFc acid use& for calcine ].e~ching and for hcc~ leach- 
lug. These outcomes aa~ t~u!e.ta~ ~ri-'c.h notes ~efe2rlng to so~J.~ce t,~a'he~2!e~l~ as 
~,en~/x lO. 

~;:' C~tegoz.7 A involves le~ ra~es of c~i'~al " " ~ "  . . . .  ' ~_,n and p_~ofi%~ but end.negat- 
ing estimates are z'ol~fciv~ly firth a n d  conccz~'bive. This pl?~nt ~ou!~ be suited 

expansion aad long lifo in "Ghc ev~n'b th ~ Iong,..te~ , ' , - ' , , r~ : - ' ,  o,.~/Gl~)k 
improves ~d the exploration i;ozsibilities _fo,-. vemy .... qny. g~e o.dS~tionml "Lo~n-~ges 
!of lo~ grade ore m~;r~ez~iz~ as o~qo, ected. He allc',,,-~sncE " " ~  ~c in this ~'~, 
gory for the estir~f~ed 2% ira~91~ov~men'I; in mill..recOVery and , , .  

>centre-he gl's,@,e.(A$',~o~.8). This ~.muJ.damo'm~.'b to a ~ ' ~ : " n ; . - ~ , : , m - l ; ~ , t - ~ . -  ,#.l~,. of c...,~>~.~-onal 
[net profit p e r  ton. " -._ , 

? Ce.tegory B ~cprescnt,~ attractive raton of c a p ! t s £  zctu.'m ~y& profit~ but 
metall~gic~l teclu~olo~ is le~s , . o z e l l - - . a ~ . s u r e c l  th~ uua_ar Category" A; a n d  the 
~lant x¢ould not be sultcd to c, xl~uolon or long life. In calculcting thc~e out- 
looses, the ad@_i'~ion~.l ~% in ml]_l recovery (Atto 8) hc;s boon incluS.ocl. 

I 

i 
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HAYES 
MINING & 

M A C H I N E R Y  
BAGDAD, ARIZONA 86321 

RE: !-IXI~NG PROPERTY 

STATE: ARIZONA 

COUIqTY: YAVAPAI 

AREA: I0 I,~LES FROi:I BAGDAD, AIIIZONA~ 

i.[II'rING DISTP~ICT: EUREKA ~,~ 

I .~H-ERA~ RIGHTS: LODE AND PLACER~~ //~{~ 

THE C ROSBY ~[[NE ~ " 
PAST PRODUCER 1906-38 Y~'~ ~s.o rsvp .<- . - - - -o -~ :  ° 

,~,<f- 'P: . . 

t u " " " /.-~ [/~m ., ,; " , 

to, .~- /- ~I-, .. %<" I. -,<- .... :: ::o...: .... 

<,, o e -o-< 

t{ ;,, .I.2 6~6.~ 7s~ II . 

/ 
'lATER RIGHTS: S~/~TA ~IARIA RIVER, ~'70 1,fE_L~ 

i.~I~NG ACREAGE: 25OO .4.CRFTD < ~f¢~.j~,,,...~"~' 
,~l~. 0 

# / ,  
" ~ - ~ . ~ .  7o--0 "z I ~  I I y l ' l . . J  G 

=go:. # ~  ~PROV~,,T RESERVES: 3,500,000 TOk.'I'T~.~S D.D. 
~ - , . ~ : ~ v l , , , - '  ~-~- ~'-':'~/J- ~ . ~  7 , ,~  ~ B...-- '~  < ~  

¢ OBJEufIV],",: TO SELL ORE TO SI.iELT~q OICSELL PROPE/ITY OUTRIGHT \ .- .~.. 
- \ ~ - , ~  ~o~_~ 

PJulL DF2OT: HILLSIDE AZ. 12 I[ILES TO RAIL DEPOT /~'/~'~, &,:~j / 

/~,iOCO SttXPS ORE TO SI,~LTER FROM OPE~] PIT I~OM HERE / ' -  1-/~..~': ,~ 

OI,~TEl~: W.C. C~IkDY ~,~LL ~ T I A T E  PRICE D2~ TERMS ~ T H  SUBST~ITIAL FII~4 

,, . _ " : , , , . . . , ,u r ,  f .  , : . ) ) , ,o ,T~.  , 7 : $ , -  ,',; - C : , - ' - - , "2  0 - , - . < -<w  

fill CANADY MAY BE REACHED AT 44.5-205! ~T CODE<602. AN AP_~O_T~,..~~t'~E~¢ ~,~l~! BE 

ARPU~'!GED TO EXDI'.FfNE TIlE MIbrING PRO}/]~TY, A~/ ADDITIONAL INFOHbIATION PLFAtSE WRITE 

f ~,{" ~ {. - . , 

~ .  , , . . / 1 -  ~ / ,  , / . - ~ .  ~ . , ' ~ "  .... \ .~I:<'-.,,.~, " < "  .,4~ 

.... v~:#,, v" .I :i" :4" 



SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602)  622 -4836  

RI!:.'PORT OF ANAI..YSI,S 

JOB NO, TAJ ~f:32 
J a n u a r y  20> 198.4 

SHIPMENT NO. I~"'-CHA 

ASARCO INCORPORATED 
Ai"~'n: Mr, Flee'twood R, Kou'tz 
8o u~hwes'tern [..~.xp Ion a ~ i o rl 
P , O ,  Box 5747 
"i'ucs0rl, APiz0i'ia 85705 

Analysis o.P 8 Rock  Chip Samples 

n u  

ITEM SAMPLE N0. * (ppm) 

I CMA--15 8.20 
2 CMA.-I 6 I.;30 
3 CMA-"17 :,70 
4 CMA-'I 8 4,20 
5 CMA-'I  9 1 , 4 0  

6 CMA'-20 3,60 
7 CMA'-2 "I I, I 0 
8 CMA"'22 7,00 

*NOTE: Sample numbers start with 
CMA-15 and not CMA-16 as 
on the advice. 

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

.... , "~'~.. 

NW7 

/ 

~ 1,," i j / /  
\,~ i i  /7 

f 

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. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF SPECTROGRAPHIC ANALYSIS 

JOB NO. TAJ 331~ 
January 20.~ 1984 

SHIPMENT NO, ~""CMA 

ASARCO INCORPORATED 
A!."tn: Mr, F: ' lee' twood R, Kou ' tz  
So u l"hwes'~'ern ExploPa'tion 
P . O ,  Box 5 7 4 7  
Tucson~ A r i z o n a  85703 

An~'.11ysis o.f 8 Rock Chip SaMp].es 

The a~ : tached  p a g e s  c o m p r i s e  ' t h i s  r e p o r ~  o.t a n a l y s i s ,  
V a l u e s  a r e  r e p o r l : e d  i n  p a r k ' s  p e r  ~ ' l :L l l i on  (ppm)> e x c e p t  w h e r e  
o ' t h e r w i s e  n o ' t e d ,  't'o t h e  n e a r e s ~  number  i n  "the s e r i e s  1~ " l ,5~ 
fi~ 3., 5~ 7~ 10~ e'L'c, w i .~ 'h in eac.h o r d e r  o£ m a g n i t u d e ,  T h e s e  
n u m b e r s  r e p r e s e n ' t  "the a p p r o x i m a ' t e  b o u n d a r i e s  and ~ idpo: i .n~ 's  
o.~ a r b i t r a r y  ranges o.l." conc :en ' t ' r a~ ' ion  di££ering by "the 
reciprocal o.? "the c u b e  r o o ~  o.F ~en ,  The ' a c c e p ' t e d '  v a l u e  
i s  c o n s i d e r e d  t o  be i,FL~:hin + or  - "! s t o p  o.I:  t h e  r a n g e  
r e p o r t e d  a~t "l'he 68  7. c : o n £ i d e n c e  leve], and w'Lt:h:ln + or . . . .  2 
steps a~" ~he 95 % c o n . f ' i d e n c e  ] .eve] . ,  

Charles E. Thompson 
Arizona Registered Assayer No, 9427 

William L Lehmbeck 
Arizona Registered Assayer No. 9425 

James A. Martin 
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SAMPLE NO, 
CMA-15 
CMA"'16 
CHA-17  
CMA'..-1B 
CMA-19 
CMA...-20 
CMA-21 
CMA"-22 

I T E M I 2 3 4 5 6 7 8 

ELEMENT 
F e  3% ~% 3% Z% 2Z 2Z 3Z 2Z 
Ca ,1X .07% , 1 5 Z  . 0 2 Z  .15% .07% ,1% . 0 7 Z  
Mg ,3% , 3 Z  ,3Z  ,2% . 3Z  , 3Z  , 3Z  .3Z  

Ag 3 <1 2 5 <1 2 3 5 
As <500  <500  <500 <500 <500 <500 <500 <500 
B 10 <I0 <I0 <10 10 20 50 <I0 
Ba 500 300 700 500  500 500 700 500 

B e  3 2 2 3 3 <2 Z <2 
Bi  <10 <10 <10 <10 <10 <10 <10 <10 
Cd <50 <50 <50 <50 <50 <50 <50 <50 
Co <5 <5 <5 <5 <5 <5 <5 <5 

Cr  100 '70 100 500 100 20 70 50 
Cu 300 30 200 700 200 150 300 300 
Ga 10 <I 0 10 10 10 10 15 '.tO 
Ge <20 <20 <20 <20 <20 <20 <20 <20 

I . , .a 50 30 30 20 30 <20 20 50 
Mn 200 200 300 200 300 300 500 200 
Mo 10 <2 <2 20 2 <2 2 <2 
Nb 20 <20 <20 20 <20 <20 <20 <20 

N:[ 7 5 <5 7 5 <5 7 <5 
Pb 700 30 300 5 0 0 0  300 200 1000 t 5 0 0  
SI:) <100 <100 <100 <100 <I00 <I00 <100 <100 
Sc 10 <10 10 10 10 <10 10 <10 

Sn <10 <10 <10 <10 <10 <10 <10 <10 
SP <100 <100 <I00 <100 <100 <100 <100 <100 
l ' i  3 0 0 0  2000  2000  2000  2000  2000  3000  3000  
V 70 20 50 150 20 30 70 20 

W <50 <50 <50 <50 <50 <50 <50 <50 
Y 30 15 20 15 20 15 30 20 
Zn 500 <200 200 700 200 200 500 300 
Z~' 150 100 150 100 100 70 150 150 

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

Tucson, Hay 3, 1978 

FILE MEMORANDUM 

C y_y_~ r us Bagdad 

Attached is a copy of data provided at the Bagdad "77" meeting 4-22-78. 
The fol|~vir~g notes contain some additional information obtained during 
tile tour~ 

The open pit reserve is given as 300 million tons of .45% 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 tile overall W/O ratio is l.I/l, they are currently stripping 4 to I. 
On the pit tour it appeared that stripping was still far behind. 

Mi]l recovery: Copper -- 89~, Holy -- 60~o. 

It was slaled 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~o 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) 400' of .5% Cu as primary. The ho]e 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 l'ikely far greater than the current reserve estimate. 

J. H. Courtright 
JNC:,Ib 
Att. 

cc: TCOsborne - w/att. 

WLKurtz - w/o att. 
FTGraybeal - w/o at.t~. 
JDSe!l -- w/o att. 
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  qARCO Southwestern Exploration Division 

May 17, 1990 

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 million tons at 0.39% Cu and O.021% Mo at a strip 
ratio of 0.80 w/o, to be mined in the next 33 years. 

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

JDS:mek 
Attachment 

, L t Y t . + ' c : . ,  St; . . . .  
.... James O. Sel l  

cc: W.L. Kurtz 

F.T. Graybeal (w/Geology paper) 
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CYPRUS BAGDAD MINE AND REGIONAL GEOLOGY 

Section 1 Baqdad~s Regional and District Setting 

The Bagdad porphyry copper mine is 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± my. 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 72± 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 literature 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 lines of evidence suggest that Tertiary age 
tectonic activity may have affected the Eureka District. 
When moving across the area from northeast to southwest; 

i) 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 Geoloq7 

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

Dum~ 

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. 

Tailinqs 

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. 
Conglomerate. 

Includes interbeds of Gila 

Tt - Tertiary tuff 

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

QTs - Quaternary-Tertiar 7 landslide debris 

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

TG - Tertiary Gila Conqlomerate 

Conglomerate, fanglomerate, sandstone and tuffaceous 
interbeds forming a typical basin fill section from 0 
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 upon fluid inclusion work for quartz ± 
chalcopyrite ± molybdenite bearing veins (Nash and 
Cunningham, 1974). This episode appears responsible 
for mine area supergene enrichment. 

KGRP - Laramide(?) Granite Porphyry 

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

KPQM - Laramide Porphyritic Quartz Monzonite 

Distinctly porphyritic rock with 2-i0%, 5-15mm euhedral 
orthoclase phenocrysts, 5-20%, 2-6mm rounded quartz 
eyes and 3-8%, l-4mm book biotite in a fine to medium 
grained groundmass of quartz and feldspar. The host 
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KQM had cooled sufficiently at the time of the PQM 
emplacemen t to result in a 5-10 foot chilled contact 
zone. 

Comparing Figures 3.2 and 3.3, it is apparent that the 
PQM 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 KQM average. 
Within the narrow north-northeasterly trending offshoot 
off the main PQM mass, "blinded" cupolas grade 2-3 
times the overall average as a result of sulfide filled 

miarolitic cavities. 

Alteration silicate mineral assemblages in general 
follow a concentric zonation of potassic-phyllic- 
argillic, moving outward from the central PQM rock 
mass. The common association of secondary biotite and 
orthoclase (potassic alteration) with the PQM and 
cogenetic intrusive breccias suggest that the secondary 
biotite age of 72± my dates the PQM intrusion and the 
hydrothermal mineralizing event. 

KQM (Series) 
undifferentiated 

Laramide Quartz Monzonite 

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

altered to chlorite. In 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 
stockwork in character with the exception of minor 
sulfide grains nucleated at biotite sites. 

- - -  Unconformity 

m J m l  q dram 



pCalp - Late Precambrian alaskite porphyry 

Distinctive. leucocratic 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 Geoloqic Block Modelinq 

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 Litholoqic and Zone Modelinq 

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 
ii,000 ft wide (east-west), i0,000 ft long (north-south) 
and 3,200 ft in elevation (64 benches), for a total of 
over 700,000 individual I00' X i00' 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 n,aterial. 

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 to the KQM 
series rocks which are nearly a quarter. 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 predominant lithology. 

A second geologic 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 is chalcopyrite and 
molybdenite which is distinguished within the assay file 
and the block model from the supergene copper oxides, 
carbonates and chalcocite. Regression analysis between 
copper and molybdenum within the ore shell provides a 
correlation coefficient of 0.236, indicating a poor 
correlation. 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 chalc0pyrite 
and a later coarse grained open quartz + m01ybdenite ± 
chalcopyrite variety. 

An additional zone code is 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 I0:i, iron to copper ratio, was selected 
since it represents a relatively abrupt "assay wall" 
boundary at the margins of the orebody. Once this 
information is coded into the file the geologist 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 values 
are not used. 

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

 " PRUS 



TABLE 3.1 

Block Modeling Units 

Average Grade 
% % % % o/t 

Rock Type TCu ACu Mo Fe Ag 
ppm ppm 
Pb Zn 

ore Shell Rock Modeling Units: 
GRP 0.05 0.01 0.001 1.16 
GRP breccia 0.I0 0.02 0.008 2.24 
PQM 0.33 0.02 0.020 1.25 
QM Series 0.38 0.01 0.020 1.71 
pC undiff. 0.39 0.02 0.017 2.53 

0.014 26.4 53.9 
N/A N/A N/A 

0.036 12.2 33.2 
0.041 12.4 41.5 
0.047 18.1 48.0 

Zone Modeling Units: 
Leach cap 0.13 0.03 0.007 1.88 
Oxide zone 0.48 0.31 0.007 1.47 
Chalcocite 0.83 0.08 0.015 1.90 
Pyrite shell 0.12 0.01 0.006 2.42 
Ore Shell* 0.37 0.02 0.020 1.72 

0.014 14.9 43.8 
0.033 14.3 47.9 
0.054 12.6 55.0 
0.021 17.6 50.6 
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: 

i) 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 in the modeling procedure is the 
compositing of the drill hole assay file into 50-foot 
intervals corresponding to the working levels 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 equivalent 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 Modelinq 

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 validation results for 
each modeling unit. 
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TABLE 3.2 

Modeling Unit: 

variogram Modeling Parameters 

C O C R Z 
m l i l i i m i l l i i  

Total Copper (TCu) variogram parameters: 
GRP/GRPbrx 0.000 
PQM 0.002 
QM Series:TZ2** 0.002 

TZ3*** 0.002 

EK EI 

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 1.00 0.008 0.007 
0.007 1,200 0.75 -0.000 -0.000 
0.010 850 0.71 -0.001 -0.002 
0.007 1,900 0.63 0.000 -0.000 
0.006 1,200 0.67 -0.001 0.001 
0.006 850 0.76 -0.002 -0.002 
0.021 i,I00 0.68 0.000 0.003 
0.004 1,500 0.20 -0.003 0.000 
0.045 650 0.35 -0.005 0.000 
0.039 1,000 0.25 -0.012 -0.035 
0.002 700 1.00 0.001 0.001 

Molybdenum variogram parameters: 
GRP/GRPbrx 0.00000 0.00001 800 1.00 0.000 0.000 
PQM 0.00004 0.00009 750 1.00 -0.000 0.000 
QM Series:TZ2 0.00008 0.00009 i,i00 0.55 0.000 -0.000 

TZ3 0.00006 0.00011 1,200 1.00 -0.001 -0.002 
TZ4 0.00005 0.00007 1,400 1.00 -0.000 0.000 
TZ5 0.00004 0.00007 i,I00 1.00 0.000 0.000 

pC undiff. 0.00005 ~0005 750 1.00 -0.000 -0.000 
Leach cap and Oxide zone : 

0.00000 0.00003 700 1.00 0.000 0.000 
Chalcocite 0.00007 0.00006 1,125 1.00 0.000 -0.000 
Pyrite shell 0.00000 0.00002 700 1.00 -0.000 -0.000 

C0* Nugget Gamma Value 
c Gamma Component of Structure 
R Range of Structure 
Z Z Axis Anisotropy 
E K Point kriging 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 values of nested 
structures. 

The point validation results presented in the last two 
columns of Table 3.2, in general, show that the kriging 
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estimates are slightly better than the Inverse Distance 
Cubed (IDC) interpolation technique. 

Figure 3.2 presents a plan view of the 2000 elevation 
through the block model. The four hypogene modeling 
units in addition to 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 Baqdad Ore Reserves 

The updated geologic-assay block model was used to 
calculate Cyprus Bagdad's 1990 estimated ore reserves, 
summarized in Table 4. 

Table 4 

Cyprus Bagdad Ore Reserves 
for January, 1990 

Ore Waste strip 
Tons Tons Ratio 
(MM) %TCu %Mo (MM) 

Proven Ore 708 0.42 
Proven & Probable 922 0.39 

0.022 680 0.96 
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 probable ore reserves is 
approximately 0.8 to i. That is, averaged over the mine 
life, about 80 tons of mineralized and unmineralized 
waste rock will be mined to produce I00 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 Geoloqic 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% acid 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), interTnediate range (month-to- 
month/year-to-year}, and long range (life-of-mine). 

5.1 Short-Ran~e 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 mineralogy. 
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 outlines the ore and waste 
categories flagged separately at Bagdad. 

Material 
Type 

Table 5.1 

Ore and Waste Flagging Categories 

Dominant Flagging 
Character Color Destination 

Sulfide Ore Cu-Mo Sulfide 

Oxide Material >0.06% ACu 
Mineral Waste >0.06% TCu 
Unmin. Waste <0.07% TCu 

Red 

Yellow 
Blue 
White 

Concentrator 

SX Leach Dump 
Min. Waste Dump 

Unmin. Waste Dump 

Consistent, accurate sampling and assaying of blasthole 
cuttings provides the basis for ore control. Throughout 
most of the mine, blastholes are drilled on a 28-foot 
grid. Total copper (TCu) and acid soluble copper (ACu) 
contents are deterTnined for ever~ blasthole in 
mineralized rock, with every-other hole assayed 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. Another computer 
program performs an economic 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 loaded 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. 

5.2 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 in 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 leach and mineralized waste dump 
locations to protect environmentally sensitive areas. 

5.3 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 life-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/ib). 

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 limits. 
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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 is 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. 

6.1 Bucket Wheel Excavator and Conveyor 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 
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Figure 5.2 
IDEALIZED X-SECTION OF PIT EXPANSIONS 
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TYPICAL BUCKET WHEEL EXCAVATOR OPERATION 
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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: i) ~n 0 & K 600-bcyd/hour bucket wheel excavator 
equipped with 200-1iter buckets and wide tracks; 2) a 
130 ft mobile conveyor belt wagon; and 3) a i00 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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