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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

December 9, 1969 

j .  H. C. 

DEC 1 1969 

Memorandum for: R. B. Meen 

SACATON FEASIBILITY STUDY 

As requested in our letter of November 21, 1969, our New 
York Office Tax Section of the Comptrolleris Department furnished 
us with cash earnings after taxes from the Sacaton Project as 
follows: 

Case No. l We assume that only the Pit will be mined. 

Case No. 2 We assume tha t  the P i t  wi11 be mined f i r s t ,  
~, followed by the Underground. 

Based on the above cash earnings after taxes we have calcu- 
lated the rate of return as follows: 

? 

Rate of Return 
• Before Taxes A f t e r  Taxes 

Case No. 1 11.0% 11.0% 
Case No. 2 14.5% 13.5% 

A. D. Coumides 
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AHEEICA~;~ SMELTIt}f~ AND ~EFI~I|NG C0~.PANY 
Tucson Arizona 

~lovembe.r 20,  ii 969 

Memo to~ R. O. ~,een 

,Re: FEASIBILITY STUDY OF THE SACATOH OPEraTION 

A previous f e a s i b i l i t y  study ~va~ presente~ ~arch I~3, 1969. 
Tha~ study w~s based upon the Harch ore reserv~ f igures de- 
rived i~'om e p l t  that was designed at that time. Thls study 
incorporates the f igures derived from a n~w p i t  c~esign. The 
Hatch study considered only one set of condlt |on~; th is  be- 
Ing tha~ the pII: would be mined first, followe~ by the under ~ 
ground mlne. Th is  s~udy considers three s~ t s  of condit ions: 

Cond|~Ion l: 
Condltlon 2: 

Condition 3~ 

Only ~he p l t  w11| b~ mined. 
The p l t  w l l i  be rained f i r s t  followed by 
I:he underground mlne. 
The underground mlne w i l l  be mined firs*= fol - 
lowed by the p l t .  

Attached ar~ the computerized outcome ~nd rate oF return 
calculat io~s For the above three condi t ions.  The rate of return 
i s  shown on ~he IncomF~ before taxes only. 

The C~pItal required has beon Increased only s l i g h t l y  from 
the l~st stud,/, The operating costs have remained the sameo 
The major changes~have been the p i t  ore reserves and addi t ional  
capl~a! required to co l l ec t  bulk samp|e~ of both o~e bodies for 
metal lu rg lca l  test ing and for fur thor  explorat ion.  

Based on 42 cent copper the  three conditions reveal the 
foi|owIng rat-~ of return on the investment~ 

~ate of Re turn 
Less Ta,..es Before T ...... 

Condition I 8.0% ll.O~ 
Condition 2 II.O 14.5 
Condition 3 16.5 24.5 

The r~te of r~urn ~,~as first calculated wlth the Income 
taxos d~ducted (as calculated at Tucson off~ce) 9 and then ~|th ~ 
out the taxes deducted, A mor~ rea]istlc t:~x calculation can 
b~ conducted at the !iew York OffIce and posslbly show a hlgher 
r~te of reCurno 

CE~J; ~.,- ... 

en~ | S~ 

C,~rl E. ~|111ams 
Supervisor~ ~..~chnlc~| Sy.=,~e~ 
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Attachment to Hemo to R, ~o Heen Rovember 20, 1969 

GAPITAL REQULRED 

CO~DITIO~ I (Pit Only) 

Core Dr l l l l n9  and Te~tlng of Bulk S~mples 
~ I I I  ~nd Holy Plant 
Rema in ing  P l a n t  and F a c i l i t i e s  
Pit E~ulpment 
Pre-Mlne Stripping 

TOTAL (Condition I) 

1 50,000 
I0,600,000 
I ,665,000 
4,840,400 
6,500,.000 

23 75S,40o 

CONDITIO~j 2 (P l t lUnder0round. . )  

Before Product ion: 

Core Dr l l l l ng  and Testing of Bulk Samples (Pit) 
Hl I I  and Moly Plant 
Rem~Inlng Plant ~nd Facilities 
Plt Equlpment 
Pre~Mine Str!ppln9 

TOTAL 

Durl gn Pro~luctlon: 

A d d i t l o n a l  P l a n t  Required for Underground ~In~ 
.Underground Deve|opment £qulpment 
Underground Pro4uctlon Equ|pment 

TOTAL 

TOTAL (Co~d I ~ _2) 

150,000 
I0,600~000 
I ,719,590 
5,534,880 

6~o, oo o 

Z.4_~ 

1,064,000 
1,105,000 

2_!d~ 

NO TE : The C ~ p | t a l  and the  P r i m a r y  u n d e r g r o u n d  d e v e l o p m e n t  
expenses  spen t  d u r i n g  p l t  p r o d u c t i o n  a ro  d e d u c t e d  
f rom the p i t  cash f l o w  a t  the  y e a r  In wh i ch  t h e y  are  
s p e n t .  Fo r  t a x  c a l c u l a t i o n s ,  tho  c a p i t a l  Is n o t  de -  
d u e l e d .  DeveIopr~ent  expenses  a re  $9 ,282~300o  



A~:tachment to l~emo ~o P,. B. ~een ~ovember 20~ !5~9 

CAPITAL P, Er~UIRED (Continued) 

COh~DITIOH 3 (IJnde.raroun~IPlt) 

Before Productlon. • 

Underground Exploratory ~orklng~ 1,250,000 
Underground Exploration OrllIInca II,700 
Underground Bu lk  Sample P r e p a r a t i o n  and T e s t i n g  5S=000 
F i l l |  and Hoty  P l a n t  10~600~000 
Remain ing  P l a n t  and F a c i l i t i e s  2 j4£~5 ,600  
Underground Development Equipment I pl05,000 
Underground Production Equips, ant I o&~$1,SO0. 
Underq round Dave lopraent 9,282,300 
Misc. SL, rface Equlp~ent ._256,2001 

T 0 TA L 2 6_2z6~%0 .J~20 0 

D u r ! n q . . P r o d u c t ! o n :  

Addit ional Plant ~equlred for Pit  337,990 
Pi t  Equl p~ent ~ . . ~ 4 ~ ~  

TOTAL S, 61 6~66 Z~O 

TOTAL (Cond~tlon 3) 

NOTE" , The c a p i t a l  and p r e n l n e  s t r i p p i n g  e x p e n s e ~  f o r  t he  
p i t  a r ~  d e d u c t e d  from ~;h~ u n d e r g r o u n d  ca sh  flo~,i a t  
the year In whlch they are spent. Premlne s t r ipp ing 
expanses are SG,5OOpO00o For tax calculat ions the 
capi ta l  Is not d~duc~edo 
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At~achmemt to  Msmo t o  R. B. Heen 

SUH,~{ARY OF ESSENTIAL BASIC DATA 

17. 
18. 
19. 
20. 

PIT 

I '  Ore R~serves (Tons) 27,641 ,O00 
2. Ore Grade (~ Cu) 0 .840  

Ore Grade (% MoS 2 ) 0.027 
3. Cutoff Grade (~ ~u) O.4OO 
4, LI.~ of Opera~Ing (Years) 
5. MI I I  Recovery (~) 82.O ? 
6. Concentrate Grade ( ~ Cu) 2B,O " 
7. Ra~Io of Concentration 40.6:1 
8. Pounds of Cu Pald for 

per Ton Crude Ore 13,8 
9' Copper Concentrate Productlon 

Tons per Day 
Tons per Honth 
Tons per Year 

Tota l  Tons 
lO. Waste Tonnage (Pit)  
1l. 0verel] Strlpplr~g Ratio 
12. Prem.ine Stripplng (Tons) 
13. Stripping ~atlo af ter  Prer,~Ine 
14, Ca Price Used In Outcome 

Estimates 
15. N~t Smelter Return/Ton 

CU Concentrete,, 
16° Not Smelter Return/Ton,, 

Me Concentrate 
He Pr,~_Ice UsBd In Outcome 
Ho Recovery Used (~) 
Concentr,3~e G rede (~ Mo) 
Tons of O~'e Treated 

Per D~y 
Per .Hen th 
Per Ye,~r (354 Days) 

To~al (19.~5 Years) 

~48 
4,35~. 

52,250 

I 76~0G,000 
6.38:1 

26~O00~000 
5otJ4: I 

¢~I 84.39 

t ~620 O0 s,:5oC 
50/ 
~/90 

. . . . . . .  . °  . 

Hovember 20p 1969 

AVERAGES 
UNDERGROUND 

14,559,oo0 
1.37o 
o.047 
o._5oo 

88.O 
36,0.  

29;9:  I 

24.1 

TOTALS 

42,199,000 
1 . 0 ~ 2  
0 , 0 3 3  
0.4_&~. 

84ol  
30.8 

36,  1." I 

17.O 

201 
5,943 

71,314 

166 
4~902 

58,829 
1,157~757 

.$ .42  

243o73 

1o620o00 
$~.5o 

5O 

$ .42 

¢'209.22 

/~1,620.00 
$I .50 

5o 
~90 

6 ~00"6'~, 
1 77 ~0"90 " 

2~124~000 

°4-. 



Attachr,~ent t;o ,~ler,~o 1:o R. B, ,~leen Nove~b~er 20~ 1969 

OPEF{ATING COSTS 

PER TON HATERIAL 

t41nln~ Ore 
Pr e.~,~. I n e S t r i p p i n g  
Product ion  S t r i p p i n g  
Il l  I I  Ing 

PIT U#~D ERG ROU~ID AVERAGE 

. 2 6 .  Y 1 .92  ~ - /  . 8 )  

.25 v . . .  .25 
;29 ~" ° "  .29 

1 . 0 0  p l . O 0  ! . 0 0  

Inclu~fes secondary develo#r, ent an~ Danel p repa ra t l on  

A l l  Costs  l n c | u ~ e  I n d i r e c t  Cos ts  



Attachment to  Hemo ~:o R o B,Y, een ,~OVern~ ~ r 20~ 

Cu PRICE 

42 
44 
4fi 
48 
50 

SACATO,'~ 

RATES OF RETURN 

LESS INCO~.IE TAXES 

PIT ONLY PIT/UP~OERAROU~ID 

6.08 
8 .0  

10.0 
11.5 
13.0 
14.0 

10. 0~; 
11 °0 
12.5 
13o5] 
15.0 
16.0 

U~IDERG ROUHDIP IT 

6.5 
8°0 
9,5 
1.0 
2.5 

40¢ 
42 
44 
46 
48 
50 

I~EFORIZ I{~COME TAXES 

8.5~ 
! I ° 0  
13,5 
16,0 
18.0 
20 ,0  

12,5~ 
14~5 
16,5 
18,o 
19,5 
21o5 

22.5~ 
24 o5 
27.0  
29.0  
31 ,0  
33,0 



l e  " AHER N SHELTIN6 AND REFI l l ING 
Tucson 

6 November 3~ 19 9 
A t | l e n a  

7--- 5 '  e Z - 

Memorandum t o t  R. D. Mean 
REVISE~ SACATON'OPEN PiT 
ORE RESERVES 

Thls repor{ summarizes a new p i t  design and ore reserve 
ca lcu la t ion  performed on the essay data of 26 holes In the p l t  
area  of t h e  ~est ore  body at  theSacaton property. Enclosed 
Is a tabulat ion comparing the prevlou~ March 1969 calcu lat ions 
~ l t h  ~he new ones .  A l s o  a t t a c h e d  is a b e n c h - b y = b e n c h  t a b u l a -  
r | o n  o f  t h e  new ore reserve {Igures. 

The March c a l c u l a t i o n s  a re  based on the same 26 d r i l l  
holes. SIx of these holes are old on~ d r i l l e d  In the ear]y 
1560'sl the rest w~re d r i l l e d  during I~68 and i569o At the 
t i m e  o f  t h e  Narch  c a l c u l a t i o n s  tw6 sou rces  o f  b a s i c  assay da ta  
were a v a i l a b l e  f o r  t h e  s i x  o l d  I~les - the  o r i g i n a l  dacobes as -  
Bays for each Indiv idual  assay  IntervaI~ and ~he cor,,~poslte as -  
say r e t u r n s  f r om Hawley  and Hawley a n d / o r  S l i v e r  B e l l .  The J a c o b t s  
agsays were u s e d  In the Haah c a l c u l a t i o n s .  TheBe assays  were  not  
In agl°eement w |~h  the  compo~l~e a s s a y s ;  t h e r e f o r e ~  a r e c e n t  chock  
was p e r f o r m e d  on the  I n d i v i d u a l  assay  I n t e r v a l s  and as a r e s u l t  t t  
was d e t e r m i n e d  tha~ J a c o b ' s  assays  were l cm,  by as ,~uch as .25% Cu° 

The new p l t  d e s i g n  I n c o r p o r a t e d  the new assays  which resulted 
In a l a r g e r  and deeper  pi le 

The f o l l o ~ l n g  t a b u | a l l e n  compares the ~ a r c h  c a l c u l a t i o n s  w i t h  
t h e  new ones .  

)iOTE: 

Ore Tons 

Harch 69 Oc t .  69 i ~ c e n t  
E~&Imat~ E s t i m a t e  Dlffe.r~nce Dlffe._rence. 

22,400 27,61~I + 5,2~1 +23~ 

Ore Grade .86~ Cu .84~ Cu 

U n i t s  19)341 2.3 )357 * 4 , 0 1 6  *21% 

~as te  Tons I 3 5 , 6 2 6  1 7 6 , 4 0 6  + aO,780 +30~ 

Overall Strlp ~ 
pln9 Ratio 6,,95 to  I 6 . 3 8  t o  I + . 3 3  t o  I 

5trlpplng Ra~Io 
A f t e r  Premlne  ~o~9 to I 5.4'~ to t +°55 ~ I + t l k  

T o t a i  1 4 a t e r | a l  158=026 204~O47 ~6~O2t +2g~ 

enC]So 

C~r! E, t~llIiams 



AHERICA~| SHELTING AND REFININ~ COHPANY 
Tucson Arizona 

October 30, 1969 

M e m o r a n d u m  t O  = R, B ,  M e e n  

J. H. C. 

NOV 13 t969 

SACATO~-I ORE RESERVES 

The revised olden plt: design and ore reserve calcula o 
t ion has lust  been completed, The resu1~s are t~bula~ed 
below along wlth the or!glnal underground figures= 

OPEN P IT 

UNDERGROUND 

SULFIDES (tons x 1000) 

Tons G r~de Yon~ ~ rz~Se 

31,673 .78 27,641 °84 

Tons Grade gaste 

20~058 1o00 t 7 6 , 4 0 6  

14 ,558  Io37 

S® R© 

6.38 

OPEN P IT 

UNDER~ROUND 

O×lDE~~tons x 100O) 

Tons Cradg Ton~ Grade To~s Grade 

5,o42 .4g 3,464 ,59 2,098 .75 

Tons Gr~de 

904 | . ~ 0  

CE~lrms 

C~r l  E. Vl | l l ~ s  

N o t e ~  The open p i t  o x l d e s  are  I n c l u d e d  In  t he  - °  .~ 
s u l f l d e  waste  f t g u r ~  
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AHERICA~ SHELTIRG A~(D REFINI~tG COHPAffY 
Tucson - A r i z o n a  

October 30, 1969 

j .  H. C. 

HOV 1 3 1969 

~emor~ndu~ to: R. B. ~een 

SACATO~I ORE RESERVES 

The revised open pl~ design ~nd ore reserve calcuIa~ 
t lon ha~ ~us t  been completed. The results are tBbula~:ed 
below along tcI I;h ~:he o~Igln~| under,round ~Igureso 

OPEN P iT 

U.~D ER GROU ND 

SULFIDES ( ton~ x 1000) 

Tons G r.~de Tong ~r~de 

3|,673 .78  27~641 .8~ 

Tons ~rade V~ste 

20,058 1.00 176~O6 

14,558 1.37 

6 .38  

OPEN PIT 

UNDERGROUN0 

OXIDE=_=_S~tons x I00O) 

To=.~=~ Grad~ Ton~ .Grade ~T°ns Grade 

5~O~2 .~8 3,~6h .59 2,098 .75 

Tons Grede 

904 1.~o 

CE~:rms 

Car l  E. V i l l l a m s  

The open p I t  ox Ides  are I n c l u d e d  In the - ° 4 ~  
s u l f i d e  w~ste f I g u r e ~  



A)~I~)CAN SHELTIRG AND REFiNiNG C0H@Ii~¥ 
T ~ n  A~lJ~ffa 

August 25~ 1959 

lq~rK}rendum for  R, B, I~en 

SACATON _. __ __.T 

You ~dvlsed, today~ that the Sacaton Prospect Is under ~urther 
study, You ssked that I revic~v the ~ater supply. 

Hr. Leonard C. H~Ipenny kindlF lo~ned n~, ~mong others, a lerge 
scale map of the Crltlc~l Underground W~ter Are~ corresponding to the 
are~ of Interest, All of ASARCO*s holdings are ~ell ~ithin th@t 
perl~ter. It CpF~ars that there would be no problem In tr~nsportlng 
~ater from a ~ell f@rm to ~ point of use ~Jtsld~ of the crltlc~l ~re~. 
The problem, th~n, seems to resolve to: 

I o I f  possible, ~cqulslt|o~ o~ additlca~! farm.~cr~sge of  
f~vorable~ t,~ater p~oduclng potent|el, Soc, ~ T-SS, R-6E 
ha~ good ~lls; a~ do~s tl~ S and NE Sect|on ~8~ l ~ d l a t e | y  
to the north of  s~Id S~ctlon 33, 

. D~wlop~nt of required w~lls, ~Ith notice to St=re L~nd 
Oep~tr~nt of "Intent to dr||l" on AS~RCO property in 
Section ~ provld~d couns~I ~pproves us~ of heretofore 
u~developed )~nd, 

. Obtain r l g h t ~ o ~ y  for pipe l l n~ ,  Because of crossing 
h i g ~ y  (US 93, State 187) ~nd perhaps ocher com~lic~tlons 
(vlz State Lends Section )2~ T-SS, ~6E; ~nd Section ~6, 
T~SS~ R=SE on the  l~tter of which AS~RC0 hBs a State Grazing 
Le~s~)~ leg~l opinion should be sought. 

You ~11l recall that, after ~ good do~1 of fumbling ~round on 
the p~rt of the Cron's i~v~/e~s, Dr, Cron died, I t  Is the opinion of 
~r, Dolph thatp under th~ cIrc~mstBnces~ tI~8 Agreement ~Ith the Crons 
must be substituted for by o n e ~ t t h  the Estate, This requires Ancillary 
Probate of Dr, Cron~s Estate (presumably In Pinal County),, | doubt that 
Hrs. Cron~s present l~,4,er h~s done anytt~lng towBrd foll~vIng Mr, 0o|ph~s 
~dvlce to hlm In thls respect, Thls property, the SE of Section 25, 
T-SS~ R~SE~ is the only parcel outstanding currently, 

I have gone Into consld~rable detail in the precedlng paragraph~ 
~s well ~s in the sub~p~r~gr~ph 3 of the s~cond p~ragr~ph~ because of 
pipe line right~of~w~y problems which h~ve i~d much publicity wlth 
respect to the City of Tucson vs~ter supply. 

Attached Is ~ m~p svhich sho~s the  gen~r~l ~r~a ~nd has be~n 
used In previous studies, 

Klnd|y advlse If yc~j have any questlons or w~n~ any further 
~ct|on on my part, 

ACH/mc 
~tt~ch ° 

A, Co I~,LL 
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AMERICAH SPtELTIHG AHD REFIttING COHPA~Y 
Tucson Ar I zona 

March 21 ,  1969 

T - ~ . 2 . 2  

Mr, T. A. Snedden 
B u l l d i n 9  

I 

FEASIBIL|TY STUDY OF THE 
S ER^T_103 

/2 

A t e a c h e d  a r e . t h r e e  c o p i e s  o f  the  f e ~ s l b l l l t y  ~ t u d y  
prepared by C. £o Wllll~ms, updatln9 the  S~caton Property 
whose ore reserve was ch~nqed from the 1967 est|mate by 
more r e c e n t  d iamond d r i l l i n g ,  

Th i s  e s t i m a t e  shows a r e t u r n  on l n v e ; t r ~ e n t  o f  13~ 
and an o r e  r e s e r v e  o f  22,773~_ OOO tons ~ ; t h  ~n ave rage  qrade 
of 1.27~ Copper=" The c a i c u l a t l o n s  are  base~ on a ~  c o p p e r  
pr't-c-E;--~. Th l s  d r l | | i n g  I n c r e a s e d  the open p i t  o re  r e s e r v e  by 
136.5~ and the u n d e r g r o u n d  o re  by 9o5~; v h t | e  t h e | r  r e s p e c t e d  
g r a d e s  were  I n c r e a s e d  3 8 , 6 ~  f o r  t he  open p i t  ~nd 16,~.~ f o r  
the underground ore. T h i s  Increases the l l f e  of the property 
to. 17 .~  y e a r s  wh i ch  I s  an Incre~----~s~o~f~-6-ou-t 63~. 

In the near fu tu re ,  we w|11 ca lcu la te  a return on 
I n v e s t . ~ e n t  Increasln9 t he  d a l i y  product|.~n to Increased 
t onnages  to  de~er r~ lne  o u t c o m e .  

RI  :Js 
E n c l o s u r e s  - 3 

Ro B, HE£N 
Hanager  
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SULF I I)E 

B E N C H T 0 N N A G E G R A i) E U !I I T S 

. . . . . . . . . . . .  14kiO . . . . . . . .  u .  u , . u u  . Go 
1 3 9 0  u .  U . u L  . . . .  
1 3 5 0  u .  u , v . , o  (3. 
1310 u. v.uu u. 
1270 16800U, 0.86 146159. 
]230 216(]00. 0.46 101519, 

I l l  1 9 0  .u • u • u u ._ U • 

!150 424(.).)~3- o,-11 3 2 9 2 1 9 .  

lilO 1496000. 1,41~ 2 1 4 8 3 8 7 .  
1070 1 8 7 6 1 6 7  • 0 . { ' 1 .  l f  2" _; ~ 8 75 - 
IU'30 1661~{7Z. 1. 11 1848877. 

9 9 0  2043400. 0,87 I'194438 • 
_ _ 950 2090920- 0,67 1/401384, 

910 2108700- U . ~ 3  ]:3/46189. 

870 1827303. u.u6 i:)81~92:- 

830 1 6 5 9 / + 0  {. v,92 1532i22, 
790 1854263. 0,78 1u50561. 
7 5 0  1 8 4 3 3 4 4 .  0,7o 1415142° 
71U ll?'/U8 7. O~bb 658/~11, 
6 {u 'C) 9-/4.8"/- u,81 b(,/382. 
630 8396/1- 1.18 99 /o/4., 
5 9 0  5 9 / 2 3 1 -  u , ' / ~  ,~.93(J31,,  

2 ~J~ 0 (5.444 • 0.80 i9~,,0084. 

SACATOI , I  OPEN P I I  {DIRE I < L S E R V E S  

+.2 -e,4 
i',l O N -  S .J ~, i~, ON-  S U L 
I C N X A G E  (]IRAI.,aE Ui\,I TS TONNAC, I E 

tJ. U, V) v) 0,, L;, 
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