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A n S T R ACT 

Cl l.l t 0f tlH' 20 holes drilled by Kcw Idri.:l, tl1e LlV Qrar;e WC i g~l t c d a ssay 
for the 11 holes completed to 200 feet is 0.27% copper, ond thut for the 
9 holes not completed to 200 fect is 0.49"/" CO?pcr. ';,'lw lower grade zones 
have less clay and are n~re easily drilled. Ore estimates of tonnage and 
grade are based on the drill holes and are probably lower than they should 
be. 

Approxim~tcly 5,000,000 tons of 0.33% copper were drilled in the pro­
gram of 20 holes. Within a 14-ho1e 'HC6 the probable ore is: 

Ca rq:;ory 

Va tore 
Blend ore 
Hcap leach ore 
Waste 

Tons 

1, l~)O,O O O 
311,000 

1,084,000 
751, 000 

?erc('nt<1 ~~ e Copper 

0. 857.. 
0.3 9% 
O.ln 
0.10% 

By mixing the b lend ore with vat ore, 1 ,1~911 000 tons of 0.75% copper are 
available. The stripping ratio of blended vut ore (0.75%) to heap leach 
ore and waste is 1:1.25. 

The proposed drilling pror,ram has three purpos es. First, the area 
already drilled should be drilled on 100-foot centers to LIt least 500 feet 
to categorize the reserves as proven. Second, the cor.lplctcd drilling 
program has eXj:>lored less than one half the al"L'll of mineralization. Two 
completely unexplored Llreas arc proposed for drilling. Third, the pro­
gram should determine the depth of oxide mineralization. 

An 80-85% recovery on 0.75% copper will yield 6,600 pounds of con­
tained copper per day. The cost per pound of copper is $0.28, it is 
Bold at 0.38%, and the profit margin is 35%. 

- -- _.- '- ---
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I N T ROD U C T ION 

This rCllort is a sUlnr,lary ' of the ~cw ldria clrill i. n ;'j progrc:.ro, and 
an evaluatioa of the economics of the U. S. CoP?cr Cor?orati.on ,,',inc near 
NackdY, Idaho. Only new inforr.w.tion is presented and for more detail 
the reader is referred to the U. S. Geological Survey open file report 
by F. W. Farewell and R. P. Full, of 1944. 

G E 0 LOG Y 

General. 

The mine is in the southern end of a cr,~scent shaped contact meta­
morphic zone of tactite. The convex side of the crescent f[,ces cast a>1o 
is bounded by tile Brazer Limestone of Mississippi a Ge. Sili~ified gra>1ite 
porphyry and some tOlctite ~rc on the west with in the conc.1VC side of the 
crescent. Granite porphyry is in dikes and in lurger 20nes throughout the 
skarn and is directly in contact with the Brazer Limestone in several plCicea. 
The higher grade copper mineralization is confined to the tactite, but much 
of the granite porphyry is mineralized • 

Brazer Limestone. 

Unaltered Brazer Limestone consists of cark-gray l~ssive limestone 
with some thin sandstone lentils. The unit is abundQnt:ly fossiliferous 
in thin beds and contains crinoids and tetracorals. Near tactite or 
granite porphyry the limestone is altered to coarsely crystalline white 
marble. 

Tactite. 

Two distinct types of tactite are recognized. The first is a light­
to medium-brown roc:< comprised of garnet (grossularite and undrad i te) and 
d iops ide. :-!agneti te is present as the r.ultrix surround ing brec ia irabmen ts 
of tactite in pipe-like structures. It is also present in thin dikes and 
isolated pods. Much of the magnetite has oxidized to form hematite. Epi­
dote, Bcheelite, actinolite and scapolite are present in minor amounts. 
Copper oxides are primarily blue, bro\ffi, black and dark-red varieties of chry&­
acolla; others include m3lachite, azurite and possibly neodosite. Sulfides 
are primarily chalcopyrite and bornite. Chalcocite is present in thin zones 
near the base of deeply leached zones at the surface, but it is not abundant • 

The first type of tactite is generally overlain by 20 to 100 feet of 
deeply leached tactite extremely hi~l in kaolinite. The leach zone is 
generally marked by green jarosite. red hematite, und bro~1 lirnonite­
atained clay and tactite. Several of the tGctite zones appear leached 
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to Gepths 0 f over 200 feet. 1'los t o f the tac t i te clr i lI ed wi th i n the pit area 
contnined 5 to 25'/., clay. However, drill ilOle >11 6 penetrated 55 f ee t of leached 
tactite cap, ar,d bottomed in har-d cLly-frce tactite. This was the only hole 
that penetrilted unlcached tactitc, and the tuctite was the highes t grade dri,lled. 
Similar grade tactite in other areas cnn be eXj>ected only by deeper drilling. 

A second type of tactite is a highly silicified form that may be silicified 
granite porphyry and not tactite. It is comp~-ised of more t ;Hln 85% quartz and 
is usually light gruy and massive. The form is arbitrarily distinguished from 
silicified granite porphyry on the basis of its lack of feldspar grains. The 
silicified tactite is generally low in clay, and copper mineralization is as 
pervasive as it is in the first type of tactite. 

Iron Dik e 

An iron dike crops out on the west side of the pit area. The trend of th'is 
dike does not coincide wi th the cre scen t shape of the m.::J.in metamorphic zone. , It 
trends north-nor-thwest (see map) behind the crescent -shai)ed zone thus isolating 
a block of silicified granite porphyry on the concave side of the crescent. 

The iron dike is m.:q;netite und hematite. Copper in the iron is probably 
microscopic chalcopyrite; exposed surfaces of the iron show t:1:llachite straining, 
and some have extensive boxwork resulting from the leaching of sulfide minerals. 
The dike is not horr~geneous, and it contains large inculsions of tactite and 
granite porphyry (see map). 

Granite Porphyry 

Granite porphyry is on the concave side 0;: the crescent shaped skarn zone, 
within the skarn, and in many places on tile outside of the skarn in contact .... ith 
the Brazer Limestone. West of the mine area, granite porphyry grades into mass­
ive more resistant granite. 

The gr ani te porphyry is li gh t gray und contains phenocrysts of plagioclase, 
orthoclase. and rounded quartz grains in a groundrnass of felds?ar and quar-tz. It 
shows various degrees of silicification and is generally low in clny. }iinor 
amounts of chloritized biotite, hornblende,and magnetite are present. 

Much of the granite porphyry 11as some de gree of copper mineralization. 
Although the mineralization is usually or a lo,.er grade than the tactite miner­
alization, it is more uniform. ' West o f the crescent shaj)ed tactite zone, the 

. granite por-phyry crops out over a large area. Silicified granite por?hyry float 
that contains disseminated chalcopyrite and bornite is in this area, but ol~;Y 

one small outcrop of this rock is known. Drill hole ~I 20 penetrated 200 ic~t 
of essentially barren granite porphyry within the crescent. and the source of the 
mi.neralized float is problellUlt,ic. 
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In tlh' sk.'lrn zone r,lincrulizcd gl-.'lnitc por;)hyry \V'::S pen(!tr .. ::eo i.t c.;ril~ 

holes NI 10, 11, 12, and 16. The co~?cr mincrali~ation vurieG fro~ 0.02 to 
O. 51%; scv~ra1 zo~ ... es averaged 0.20% copi)cr. Xl.lch of the cOi'pcr is proscnt 
as fine-grained chalcopyrite and bornite with fine haloes of chrYBacolla. 

ORE D E P 0 SIT S 

Pit Assavs. 

Several groups of assays are presented here to give the reader an idea 
of the grade and extent of mineralization in tile pit area. 

The Cleveland Clifis Iron Ore Com?any of Clevel~nd, Ohio, corc~drilled 
the iron dikc, and the following assays arc com?osites for the eight holes 
they drilled: 

Drill Holes Iron Pho s pllOrous 

2.3 57.04% 0.076% 
4.5 60.12% 0.032% 
6.7 57.95% 0.060% 
8. 59.47% 0.052% 
9, 55.94% 0.077% 

S i liea 

10.04% 
6.11 .. % 
7.61% 
6.90% 
8.10% 

Sulfur 

O.01.S% 
0.029% 
0.006% 
0.012% 
0.010% 

0.26~1. 

0.15% 
1. 23% 
0.66% 
0.19% 

John Ortm.1n, the' geo logis t in ch.'lrge 0 f the dri 11 ing, has told me that 
he estimated approximately 3,000,000 tons of orc that avera ged close to 607. 
iron. ' A larger tonnage of lower grade ore is undouhtedly present. 

The Joe. ilill drift is on the sout;:e.rn end of the property, and it is 
open for apprOXimately t\vO hundred feet:. 'i'he drift ildS t\vO headings (see. map ) 
and represents a large area of unexplored country. Quaternary alluvium covers 
the area directly above the drift, and there is no evidence of mineralization 
at the surface. 

:;. R. Simplot Co;n?any personnel took 20- and 30-foot wall samples (sec rna?) 
from the drift in Septe~bcr, 1966 and submitted them to the Union Assay Office, 
Inc. The sam?les were noC from the entire length of the drifts, but they a?pear 
representative: 

Sample Length of Sample CoP?er 

3446 20' 1.058 
3447 ::0' 0.415 
3448 20' 0.768 
3449' ; 20' 1.707 
3450 30' 1.058 

Tot.:ll Aversge 
lengt:1 'Weighted .. 
samp1ed- 1. o VI. 

110' 

. , 
t 
~ 
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Tl1t.' j','.1r Cr L'~'k ~lining Compa.ny S31:1~lcd t:-IC full lcn i~th of the: Joe i:i 11 
Jrii't in SL'?tL'l;lbcr, 1967, and their 3ssuy work wa s done by ciw ~O:1i.:d;~.1 I.,;:.b or-
8tory Com,);"my of Philii)S0urg, MOi1tal~:.'.. AlthOl;gh I do not have the: (,X.1ct 
l"cation or lengt h of C.:lch sar..plc, un unwcightcd avera gc of 0. 99 7% co??cr 
for their sample s compal-qS very closely with the weigl1ted <lve:rage of 1.00% 
copper obtained from theJ. R. Simplot Company samples. The Bear Creek 
results for the Joe Hill drift arc: 

Sample Total Copper Au AS 

92360 0.58 Trace 0.10 
9236 1 1.OL. Tr ace 0.G5 
92362 1. 06 0.Ol8 0 . 60 
92363 1. 23 Tr.:lcc 0.55 
92364 1. II T::-ace 0.10 
92365 0.70 Tr Llce O.~O 

92366 0 . 08 Tr3C~ 0 . 25 
92367 0.9/• 1~~ i1C C 0.C5 
92368 1.23 ':'rucc 0.20 
92369 1. 35 T-:'-.1CC 0.70 

Avcl".:lge Trace Aver3ge 
unwcightcd unwcighted 
assay" 0.997% 0.345 

J. R. Si~plot Company personnel cut chann~l s3mples from the Davis 
tunnel (see map) and from dozer cuts in the pit area, <lnd their samples 
were assayed by the Union Assay Office, Inc. The assays and weighted 
average from the Davis tunnel are as follows: 

Sample Length of Sample Copp e r 

3451 35' 0.396% 
3452 40' 0.283 
3453 40' 0.170 
3454 35' 0.126 

Total .. 150' 0.24%'" Average weighted 
length assay 

assay· 

The assays and weighted average of the J. R. Simplot Company assays for 
the pit area are: 

S6.r.1ple Sample 'Length .Co~?er 
3401 75' 0.056 
3402 20' 0.170 
3403 40' 0.756 
3404 70' 0.03S 
3405 100' 0.422 

""-"'- '''''. ,"="_ ~,....,.-,.., ." -r~~·--~- -- - ----..---. 
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i>H3 
I>1:4 
DES 
BE6 
Eli7 
EE8 
Bri9 
ErilO 
EH-l 
E1,i- 2 

Ci{-lb 
Crt-lb 
CH-lb 
CH-lb 
CH-lb 

DH-2b 
D:-t-2b 
D:-t-2b 
Dn-2b 
DH-2b 

SUGmary or Dr il1i~g Pro~ram. 

Interv"l 

0-20' 
0-20' 
0-20' 
0-20' 
0-20' 
0-20' 
0-20' 
0-20' 
0-20' 
0-20' 
0-20' 
0-20' 
240' Totd 

10-15' 
15-20' 
20-25' 
25-30' 
30-L.0 I 

30' Total 

0-10' 
10-20' 
20-30' 
30-40 ' 
40-50' 

50' Total 

Copper 

0.57% 
0. 53 
0.85 
2.12 
0.44 
1. 1 <) 

0.68 
0.49 
0.38 
0.30 
O. L,4 

0.35 
Average \.,Teighted"" 0.70% 

1.40% 
0.95 
O.SS 
0.86 
0.45 

Average Weighted .. 0.787. 

0.75 
0.37 
0.62 
0.53 
0.67 

Average Weighted .. O.60% 

-1-

The Kew Idria }:in ing .:md Chemica 1 Cor,;;J;:my started dri 11 ing on Sept­
ember 6, 196 7. A Chicago Pneum~tic ;{eichJ:-ill c~ui??ed with a };issio~ low­
pressure down-the-hole harr.r.ler was used. 'i'he sa;-,lplcs were rl2turncd fron the 
6 3/4" hole by air and were caught in a burlap sac~<. Each five foot sB.:-:1?le 
was split with a Denver riffle; s p lits were given to the Kew Idria Mining 
and Chemical Company, : 'the,V. S. Copper Corporation,and Bear Creek Mining. 

New Idri.:>. had one set of t he ir splits assayed for total and lcuchable 
copper by Metallurgical Laboratories, Inc. of San Francisco, Cali~ornia. 

Bear Creek had the first three holes assayed for total copper, silver, and 
gold, .:md ti1e rc::uining holes for total co??cr by the }lontana. Lr.boratory 
Compar.y of Philipsburg, l<ontana. Tbe assay figures of l\C\., Iclri.J. were gener­
ally higher than those of Bear Creek on the first three holes, &nd thereafter 
the New Idria figures were generally low~r. Discrepancies between the assayers 



;. 

... 

.~ . 

.'-

". 

: -. 

've4"~ in sonh~ C,18('$ over 1.OO~~ cOilper .1.nd cOI-;',l11only w('n~ nilout O.30t.. cO;ijler • 
I chose S(~vcl",ll of the U. S.Copi'cr salll;11cs and ,lssayed t:J1(~I;j. )·;1.1ss<:.:; 
iihures Cilcckcd within 0.01 to 0.10% copper of tbe Bear Cree:, assay f l;~urca; 
consequently, I have used the Beo.r Creek figures throughout tllis rc?ort. 

New Idria's ori~inal plan was to drill twelve 200-[00t holes to test 
a block of 10,000,000 tons. llir,h clay £l~~sociiltcd with the leach cap and 
some deeply lellched t.1ct" .. te, nnd old Ulldcrr,rol:nd workinGs prevented rn.'1ny 
of the holes from gOi:lg to the full 200 foot depth. The pro;:;ram tested a 
block ot lljlt)roximately 5,000,000 tons, half the original pl.:lnned tOlmaGe. 

The fiver-age weiGhted (for footage) asr.D.Y f or the 11 holes cOr.lp1ctcd to 
200 leet is 0.27% cOpj1Cl", and that for the 9 hole.s not cO: :J;)letcd to 200 
feet is 0.49% copj1er. The average dCj)th of tlh~ 9 holes not conq1eted is 
86 feet. It is ohvious that the better ore i s in a rcas that are ilard to 
or ilL Because the reserve £ igul"<2S are based 0 .. the uri 11 i igurcs, .:l 
large bias is introduced , and tIle calculated ore tonnages and grades .:lre 
significantly lower thun they should be. The average wei ghted assilY of 
the 9 holes not completed (0.49%) is the same as the weigh ted average of 
the channel samples (0.492%) taken by the J. R. Simplot Company personnel 
from the pit area. 

One possible other source of error in the drilling should be mentioned • 
The most con~on oxide mineral chrysacol1a, is a brittle silicate that shatt­
ers more easily than the gangue. Several dust samples wcre taken by Bear 
Creek and the following are the results: 

Hole Interval Regular Sample Dust Sample 

N13 55-60 0.46% cop?cr 0.60% copper 
N16 80-85 4.00% copper 3.47% copper 
N19 215-220 0.14% copper 0.19% copper 

The data is insufficient to make any accurate conclusion regarding 
dust loss. 

Considering all 20 holes, tile approximate area drilled is 370,000 sq. ft. 
The avera Ge area of influence per hole is 18,500 s quare feet, Ilnd in ore that 
is as variable in grade as that drilled, the area of inflllcnce is too lar~e to , 
categorize any of the reserves as proven. The averaGc depth of the 20 holes' 
is 150'. Using thcGe figures and a factor of 11 cubic feet pcr ton, the total. 
tonnage tested is slightly over 5,000,000. Assuming an average arca of in­
fluence of 18,500 square feet, the average weighted assay of the 5,000,000 
tons is 0.33% co?per. This. block would contain 33,000,000.pounds of copper. 

. -,,'"".' .. ,...... '-., -.~-~' ~,..-- ._-
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infl ucnce oi ::he holc . 'i'he s -; ocs oi :::-: c l") O:"y ,~ 01~ '; i nce:'~ (!c: t [.t: ri :;11t ar. g lcs 
to o ne 11.::.1£ the distu.:1ce bctw~,"n t:l<.lt h o le a :~c.i e.::. c: :;. :.;urrounding ho le. ::he 
total arc:.l of influence is 216, 350 sc: . it .• ;.l:1d t:,e ,::vCL.lge is <:bout 15, 500 
sG' ft. O:-e within su ch a large ar~a of influence ~ust be cl&ssiiied as 

probable and not proven . 

Th e roc:, in each lio le ·is subcliv ; J"d i~·,to lOUr c;l t ~~o'--iC$ . 'Ihe f irst 
cate gory i5 vat ore , and 0.60% coppe:- is u s ed 3S a lower c ut off. 'Ihc 
second cnc c(";ory is "bl e nd" or e . une! th~ jO\.'c:,' cut 0:' £ is 0.357. cu:,?~r. 'Ih e 
third catcgu r-), : .. hc.:.p-leD.ch ore, ~r,d O. h)~/" cop;)c r is u :;cu ;:. s " l0\Jc .. ' cut vii. 
W':'Si:C, t l.e i"ou:-th cc.tegory. constic\.:te5 nny ti ",i~ .. g below 0.10% CO :-' PCT, l-\:> .. -.t<lS\! 
is not bl:"0~c in leso than 10 ioot interval s tina in '~10st 'cs,:>C$ in r.ot less 
thc.n 20 ioot intervals, because sr.:.uller in::crv<l.ls c ..... not be 1:li .. ~d sclccti'-C 1y. 
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In dividing the fontage. into .:my onc c;;;.tczory, so;-;;e i:1terv<lls w<;"te i:-: clucleo 
that \olere below the 10\0,'01' cut off pcrccnt.:lge, provided the total interval 
\oloulci avcra&e .. bove the lower cut,.. off _ The following is the breakdo\.W of 
the drill ioota&c in each of the 14 holes: 

Hole Tot&l Footage 

2 110' 

3 200' 

4 75' 

6 135' 

10 200' 

11 200' 

12 200' 

13 200' 

14 90' 

15 200' 

16 200' 

18 140' 

19 225' 

20 200' 
Average total 

169' Footage 

Footage 

85' 
25' 
55' 
90' 
10' 

. 55' 
10' 

1:0' 
25' 

145 ' 
55' 
25' 
10' 

· 165' 
35' 
70' 
95' 

115 ' 
50' 

·35' 
65' 
IS' 
10' 
45' 
50' 
35' 
70' 
45' 
'10 ' 

105 ' 
L, 0' 
35' 
65' 
40' 
40' 
45' 

140 ' 
15': 

. 55' 
100' 

30' 

0.62% 
0.29% 
O. GOlo 

<.0. 1 0'10 
0.60% 
0.30'10 
O. li:i:, 
1. 82% 
O.l S% 
0.6 0% 
0.18% 
0.67% 
O.lt 1% 
0.19% 
0.61 /0 
O. 15/: 

" O.lO% 
0.74 /~ 

0.17% 
~0.1 % 

0.65% 
0.43% 

<0.1 % 
l . 05'1. 
0.36% 
0.11% 

<0.10% 
0.62'1. 
0.37% 
0. 17'% 

<.0. 1 % 
0.65% 
0.16% 

<0. 1 10 
1.47% 
0.17% 
0.01% 
0.6S% 
0.40% 
0.14% 
0.65% 

Category 

V2.t 
he.::p 

was te 
v at 
bl end 
hC<1? 
v.:::: 
:le.:l? 
V<lt 
iH~a? 

v a t 
blend 
ilea? 
vat 
he.:lp 
w.:..ste 
V3t 

heap 
\"'.:lS te 
vat 
blend 
waste 
vat 
blend 
heap 
waste 
V.:lt 
blend 
hca? 
W.:lste 
vat 
heap 
waste 
vat 
heap 
W.:lste 
va.t 
blend 
hc.:l? 
waste 

The tons in each category arc based on the footage drilled times the 
area of influence divided by a factor of 11 cubic fcet per ton. The average 
weighed ~6say for each category is equ.:ll to the total of the weighed a~s&ys 
(ton8 x aSBay ~' ) divided by the total tons. 

~;-,. ,----,,.---~- - - - --------_ ... 
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The hrca~down is as follo\o1s: 

Area of 
Fole Tnfl\1c~c(! -
2 
3 
4 
6 
10 
11 
12 . 
13 
14 
IS 
16 
IS 
19 
20 

18,800 
10.800 
15,200 
13,800 
lo,SOO 
11,100 
14.S CO 
16,300 
16,300 
8,500 

~3 ,400 
15,500 
17,800 
17:700 

Tons in Sl'ca 
o f I nflucnc(! 

lSS,OOO 
1%,000 
1 \)1.,000 
169,000 
306,000 
202,000 
269,000 
296,000 
133,000 
155,000 
425,000 
197,000 
364,000 
322,000 

VATS 
7. 'l'ons 

0.62 
0.60 
0.60 
1. 82 
0.68 
0.66 
0. 61 
0.7i. 
0.85 
1. OS 
0.62 
0.65 
1.47 
0.68 

145,000 
st" COO 
If.,OOO 

138, 000 
222,000 
2),000 
47,000 

170, 000 
%,000 
35,000 
96,000 
4'),000 

216,850 3,326,000 

.-..65,000 
89,000 

1,180,000 

Average 
Area of 
Influence ... 
15,500 

The summary 

Cater/0rv 

Vat ore 
Blend o~e 
Heap leach 
Waste 

Total 

Total Tons 
Dri lled 
0.40% . 
Copper 

of the probable 

Tons 

ore 

Tons of 
Vat ore 
0.8S% 
Co?per 

in the 14 

1,180,000 }1 491 000 
311 000' ' , . , I 

ore 1,084,000 
751,000 

3,326,000 

BLEND 
I., Tons 

0.37 
0.33 

0.1,.1 

0.43 
0.36 
0.37 

0.40 -

54,000 
76,000 

10,000 

22,000 
39,000 
21,000 

59,000 
311,000 

-11-

IlEA? 
"I, ',- on s 

0.297. 43,000 

0.::'4 14,000 
0.13 31,000 
0.18 SL;, 000 
0.19 167,000 
0.15 94,000 
0.17 74,000 

0.11 27,OCO 
0.17 224,000 
0.16 92,000 
0.17 73,000 
0.14 161 ,000 

1,OS4,OJO 

Tons of 
nlcnd Ore 
0.:)9% 
Copper 

Tons of 
I{ea? ore 
0.17% 
Co??er 

hole area is: 

10 COPEcr 

0.85% >... 0.75i. 
O. 39~~ ) 

0.17% 
< 0.10% 

0.40% 

WASTi:: 

88,000 

123,000 
51,000 
15,000 
54,000 
84, GOO 
56,000 

227,000 
48,000. 

751,000 

Tons of 
\,'.:;ste 
< 0.10% 
Copper 

The stripping ratio of blended vat o~e (0.75% copper) to hea? leach ore and waste is 1:1.25. 

PRO P 0 SED D R r L L 1 ~ G PRO G RAM 

The p~oposcd program has a threefold purpas(!. First, the a~ea that has alrea~y been drilled by New Idria should be d~illed on 100-foot centers snd to a depth of at least 500 feet. Holes sho~ld be placed between the ~e\o1 Idria holes so that Gil of the drill infor~~~ion can be utilized. 
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Seco,Hl, the ~c," T<11'1., drillil~g pror, ..... .:..:n Las drilled less (:.<.1:1 o:1c-nalf 
of the UrL~ 0f r.1in c:-,11i~ation. Tile lur (3 cst lln2xplorcd &rc~ is h ct \-.'c:~ ~ 6400 
and 5600 \,'C5t and 2800 ':":10 3500 ~orth, .:.. surface .:lTC.:l of S60,OeO 5<:;; :3.-.:-e fcc:t. 
~: i ne1'u liz.) t iO:1 is prcs cn t throu g;lOu t ;:; :c a;..-~a. Dr i 11 i n g s nou I d s t .1 r t in the 
vicinity of the Joe l1ill level and should ;)rocccd outwa.:ds oa 100 ::00::: ce;-.­
ters; a 500 foot Gcpth should be t:1C objective. Another area for exploriltion 
is ,,,est of t::e crescent sh.:..ped skarn. zonc. This area is between 3500 and 
4600 ~orth ' aad 0000 tQ. 5300 Hcse;'W~s;t: of the are.]. drilled. 7hc size and ~grade 
of th~ mineralized area between 3900 and 4100 ~orth and 5600 and 5400 West 
should be ex?lored. 

':hird, ti1e pro;>oscd drilling would deli;-.e~tc t;le depth of oxide I.linerali­
zation. Sul[iJe r.lineralization \.'oulJ reC;llire diffex'e::1t l.:lcilicies for bene­
ficatio'01. It w-.1ulci also be potcr,ti.:llly g:u,no;..-o\;S, b~cJ.use the silver .:Ind 
gold values could be readily recovered. 'J.'ile are is unusu411y high in silver 
and bol~ CO~;i)arcd 'With other copper oe?oG i ts. ). 25-foot intervc.l in NT 1 
averaged 0.137 OU'01ces gold per ton or $4.80; co. 70-foot interval in 1\I 3 
averaged 0.0517 ounces per ton gold or $1.80. 

PRO DUe T ION 

An idealized flow sheet for vat productio'01 is sho'Wn on the next page. 
Production rates are determined by the leach Vilt cycle t i;;.e which is seven 
days: 

32 
72 
40 
24 

7 

hours 
hours 
hours 
:1 0\: ..... S 

days 

Unload and rechar f,c vat (shorter for s~~ll vats.) 
}1aintain 50 g,?l li2S04 
Allow H2S04 to drop to S gpl li2S04,copper should be 20-35 gpl. 
Run to precipitation l>l.>.n;:: und flush. 

On a seven day cycle, 3,750 tons of orc a rc leached every weck, or 550 
tons each day. A r e covery rate of SO-85'i~ on 0.7S rl ,' . "»c':- 'Would yield 12 pounds 
of copper per ton of crude ore. The daily pro(l\: ,::;: . " .:0 ,:l d be 6,600 pOU'01CS 
of cO'01tainea c opper. At this production level 0'01 a 330-d ay year, .'lpproxinately 
180,000 Cons of crude a re 'Would bc procu ssd~. D.'lsed on t he probable ore re­
serves that have been drilled, . the r.line li ie would be over eight years. 

A heap leach progral.l will be init iated in the spring of 1968 to handle 
the heap leach are a'01d some of the roc~ categorized as waste. The cost of 
~ving the rock has already been deducted irow the vat leaching profit, and 
this will be a low cost method of increasing production rates. 

. ... 
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~;i .. e-55-0t:...,J ....,-rO-:-iS%-bL.:adcc-vc..::: ore, 
770 t~d heap leach ore and waste. 

---.~ --~-
I 

. .. \ . . .. 
Il_S~ __ Gr_~z_z.~)'J 

QQ'~{16~~,-\P~_o~~r:t?.2d·e·r·J 
.. __ . . _._ . 'r ___. . ... 

5±~,,16 ~~_C.QD\':..I?~QL1 

I, -2" rock 
~-Xio_'~_s 'c:j:-~"cn';- ----------....:.....:~--------.- ·-·>-\·!~ ·t-- ·ScrubbQil 

~- . ... .J 
; + 2" rock . - :;?,.'\:~ +10 QesU 

;~S- I-x)'~:' }.]_e~s~(ein-=~A~-s~tr~-:rliw-6.:.-us11'er] I . i :) c~-(;-c-ni . 

'-- . - - ... . _-. __ ._------ . 
l3 O~)\5 0_' _(:.0 j-Ly _cy Q rl 

i 

IlLl-·-· ... S -r-e-en' .. ~ _c __ .... _ j 
~ __ . I, ______ _ 
~~" TX~ylor Gyratory! 

1 

-~/811 rock 

I .+40 r.lCsh 
\' .) ~ -10 r..esh 

Wydra\! 1 ic eve lone] 

I -40 mesh 

" [}!a~tc; 

,1 ., _____________________ _ 
---. ( 

:50' x30" S:::acking Conveyor with Denver Sam!? ler J 
~--/- -
l~rgej 

i. 
h\2~_on F~ed er! 

I 

!::~:~y::~ 
13 small vatsT-250 ~t~; __ c_~i~~j=t·y eac})) [2 1~~-s-.------:1-;-5;::-O;:::O-;;--:-t-o-n-c-a-p-s-9-:~-t-y-c-a-c-h J 

CO??;:l~~i!~te\- / 
[4 celled gravity lounz{r-and s ct:§.P __ i ro .. i 

I cCr;'.cnt: ':o?p~r 

'/ .-:;-- ,~ ' -,i:':-i-:;-::-:1 
l · ..... ~ --~-~~_ ... 
[boaded warehouse; 
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o ? ERA TIN G COST S & PRO FIT S OF V A T LEA C n i N G 

Dailv O~cr~ti0n Cost. o _ 

BASIS---- (1) 7 Day Week (2) 550 tpd or 0.75% (IS pounds) copper ore per ton. 
(4) 80-85% recovery (12 pounds per ton)l 

Xining (includes mining heap 
ore & waste on 1:1.25 s~ippt~~ 
basis.) 

Crushing 

Plant & Ore Control 

Miscellaneous Personnel 

TOTAL COST 

$ 360.00 

110.00 

251. 00 

157.00 

Fixed Overhead 57.00 

Acid (1:4.5 ratio. Acid cost · $30.00/ ton 
on hill) 445.50 

Scrap (1:1.8 ratio. Scrap cost $5S.00/ton 
on hill) 330.00 

Railroad & Trucking concentrates 
($O.OlS/pound) 

Daily O?crating ~rorit. 

99. 00 
$ 1809.50 

COS T 

PER TO~· · · PER POU:\D 

$ 0.73 $ 0.061 

0.20 0.017 

0.46 0.038 

0.28 0.023 

0.10 0.008 

0.81 0.067 

0.60 0.050 

0.18 0.015 
$ 3.36 $ 0.279 

BASIS:.:---(l) 7 Day W.3ck . (2) 550 tpd of 0.75% copper (3) 80-85% recovery 
(12 pounds per ton) (4) nar:(e:: price $ 0.38/ pound. 

Total Gross Income Total Net Profit Profit ITon Profit/Pound 

$ 2503.00 $ 660.00 $ 1.20 $ 0.10 

Percentage Profit- 35% 

. ~ . " - ,. ' .. 
-~--
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}!inins Cos~s. 

BASIS-----(l) 7 D~y Week (2) 1:1.25 (blcn~cd orc:llc~p ore and waste) 
stripping 'ratio (3) 1250 tpd moved 

Quarry Superintend~nt $ 
Shovel Operator ($ 3 .00/hr~ ) 
2 Eucl id Dr ivcrs ($3. OO/hr. ) 
SO-D Shovel ($5. OO/hr) 
D-9G Cat ($20.00/hr. 2hrs.) 
IR Dri11~~ster (400' drilled/week @ 200'/d~y) 

2 Euclid 12 TDT 6. TDT ($30.00/day each:) 
Xo. 12 Xotor Grader ($3.00/hr.) 
Grader O?erator 

35.00 
25.00 
50 . 00 
40.00 
'.0.00 
20.00 
.'to. 00 
60.00 
25.00 
25.00 

$ 360.00/day 

Mining cost per day - $360.00 
Mining cost per ton rock. $0.29 
Mining cost per ton ore - $0.73 

Crushin g Costs • 

BASIS-----(l) 58-hour shifts, (2) 770 Tons Crushed/day 

ED-16 (6 hrs. @ $ 5.00/hr) 
Crusher Su?crintcndent 
2 Crusher Operators ($3.00/hr. each) 
2 Cone Crushers and 1 Juw Crusher, 

Conveyors, Feeders, Lights, etc. 

Cost per day on 5 day basis u $155.00 
Cost per day on 7 day basis - $110.00 
Cost per ton. $ 0.20 

$ 

$ 

30.00 
35.00 
50.00 

t.0.00 

155.00/day 

~-----'----" --~ .~-.-



l3:)·th ~r;.c. CO.""l1Il:";1Y, Ir.c. 
2100 ~'-lG.s :Suilding 
S~n Fr~ncisco. C~li£ornia 9 .. 1104 

Attention: Mr, Marvin Small 

I hand you herewith an outline report on the copper r."'linin,:; venture of the 

U. S. Copper Corporation no<:u' Mac:<ay. Ida.ho, This is m.:..c1o <.I.t yo~r 

roque S~ a.nd l'C suIts il"om Dtudy of da.ta providod by thOlt cOl'por<.i.tion .::.r.d 

i..-om obse.vations mOlde on a visit to the property from Ma.y 1 to 4:. :;. .. t. 

"..' ou un':'e,:stood on maldng the requc st that .ny cunclusions must nect: G~;...-ily 

bo n'la.Ce on the ba&is ot the somewhat incompleto cngincc ring data. available 

~\';??04·tod by sin.ploil ilnpression and mining intuition. 

'Your quostion~ before I went to Id~ho concerned advisabilitr 01 makin~~ 

advancos l"'l·gely· for iurther drilling and oth~l' oxploration, As a re s\,;l: vi 

t:'~ vi"it 1 feel that cnough is known for the tilne being concc ruin::: the Ol"~ 

po:cntiaL~. and also concerning tons and gl"ade of a quantity of 01'C th"'t Soiloms 

iOo.;;l'icient to justify iurther pursuit of the CUl'l'cnt program 01 U. S. Copper 

aimed at brintiing a steady production ope .. ~tion into boing. ACcol'din~ly I 

N;y economics al'C based wholly on cop. er production. Chance exists th~t 

$2. ?cr tvn. Rccovory of some p.u't of this, or. s"'y, ... bout $1 P~l' ton. m ... y · 

C..;: ~06&ibl.:.: in the future. but ... t pre ::>~nt it is not. 

:3(;;:i."k..;lcy 7'l705 
Mo., 27. 1968 

, : or""-,·' T"l".....·-.....-~_ ·-· -, 
j 

--."-.,.....,,...-:-C"- '>;:.;...!. 
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CUTr.I~S l{~?ORT 5-2.':-68 

A ?:oduction o[)er,'ltior. not yet payinr.'i and not y~t mcchanic ... lly 

min~. Some fUl'th~ r re~inemcnt of proccdu .. ·c in orc handlini~ and in 

lcacbng is needed 016 wull as certain additions of e'luipmcr.t b,:!or~ the 

o:).;;ration Coln r\.!a.ch a cOl1Gisl.;cnt level 0: ?:oiit4l.bility, To cia so is th.~ 

aim of the pr0ciram now in eiiccL ThiD prog::-am should be compJ ete by . 

iall. 

The minin:; is being conducted Ly o?en pit in an area. that in part w ... s 

drilled last yea::-. Twenty holes wel'O put down vertically, 11 r(:ac:1inci 

ta~'get cil;!~th of ZOO feet. Analysis oi :.-csu:ts by U. S. Copper illdicatl;!s 

p ... .;; sence of a. mineable block 01 ;;round cont4l.ining 3,3 mi!iion .. uns, Of 

th.is, 2. u million would fjo to trcatm~nt and y i~ 10. at l';;ilst 20 :"nillion 

~eur.d6 coppel'. The ?it h<lS since been eA'tcnded and is ?l'oduci;:~; :;00.1 

millie •• pounds oi rccover4l.clc co??.::r iz pr",l;';cnt in c.bout S million tons . 

No "1uC;; stion i:xists conccrnin;; fUl·the r extcns ions oi ,nin~rollizcd z.::;ne: it 

is m~zzivc I we!l dc .... in~d by undcl';;round wol'ldn .. !s of an ~al'li~r day, Qna 

diw..;;ns~OI~:l!ly o{£crs chance fOl' I.onnages on th~ oro..!!' 01 SO to 100 mi:Uon. 

QUi;;:stior. (;xists, however, in respect to t!,l·.u.ci~ and ecunomics of wo:ddn·'" . ~ 

"'l'ly ? ...... \. beyond, say. I.he iirGt 1 (j million tons. thou,~h chan~c is (ail-

t:-.... 1. mOl:l~ b~yO;ld Lhis will be mo:'.: Ol' less similal' to it. In ~ny ev~n~ the 

0),'(;; rww :)l'~6cnt is ~ulfich.:nt to justif)' continuatio\l 01 the 

. . 



~t5cli ~G the commodity ~v.;n:u'l.lly to b~ soi.d, ait..:.:::.· ddi:watiun <.i.nd 

nlOlw mon~y .put into the v~nt.Ul·O should ~o intv ~UPI?0::'"t. of t.h~ ?rcscnt 

To do so wc.uld l:C solv~ 101" this mi •. u tho.\lc uncc4't~intic G that. now ha.v~ 

.orcbody a.bout w!~ich ~ufficient seems !~"luWl'l lor the timc bdn:.;. 

right sale. cithc:.· would rC'lui:.;c !:>Orrl'; c~mp~i:~n of ddincation ~nd 

cv;:.luation by (ll-illin~; 01' othc ... wi!:>c 01 th~ Ol"O ;.va.il~blc for such tutu.''::':, 

'I'i1.iG wo::.·1\. could b.;gin at any time aito:..' it: is established that a. ct~acly and 

pa.ying ,,?cl.".:4tion hac cor.1.C into bdn:;. 

It ~hould b..;; bo ..... e in .. "lind that the tl'uccco .. omic v.:..luc .. -,f ~n o4'clJod)'. 

01 t.he tor.!> and mc:",l content of. the ol'cbcciy" Ti1US t • .) conti~'luc i.h.;: ,~c$en1; 

-2-
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Pr.;;scnt n1.ining con5ist;~ c:sG.:!~.t;ially oi ~(jW~l.· 

mo:,'c 0.' ~.;;ss vcrticillly. 

Af; notcd r.~ovc, this zonv dimcnfiion~lly efi\:rs 0Pl)Ortunity for man>' 

millions of ton:; oi low :;radc copper 0:::':; laterally, it has been o?cn~d 

'br old u .. do.;;round worldn;;:. ior a length oi some: 4 thousar.d foet, with 

tions oi thc past il. this zonu show a vertical ,,·a.n,.;c of morc than 1,600 

i~et. 

At the hvri~cn now being mined more: than 90% 01 the copplo!r is in 

mi:lcralo that ar~ acid soluble, a:'.d ?l"ociuction of COi)PCl' essenti~lly 

r~quira Ii only thr.t the ore be cru"hcd ... nd leached. Hl.!ap lcachi:l:j oi 

cl.·u;:;hed .'un-oi-lninc are waG att.;:mptcd two years ago but f ... ilcd ~ccausc 

vats iG now ~oi.ng on. This is ap?licd to the hibhcr tirade portions of the 

ore. Lower g:ilde are new mined is being set aside 10 .. ' hea? leac!'li;'4g 

th:l.t will b.;: rcsutned when ?;'opcr Pl'cp:l.:ration has been rnade, taking 

:;ta:ldard shl'eddcd can material, and a high gr.::.do come •• t product is 

'::;A~c.:ctcd .,;ai~ vi opcratiot\ at present io for' lcachin:,; in v~tfl a d~ily Avcra~~ 

o! 550 tons. It is p..-o'bablc thAt c~p~city of ~v~n tht} vata; 6l.S now installe~ 

-3-



ir.~ section 01 th~ pla.nt. In additi0n. mor~ va.ts a:to under conBtruc;ion. 

It il6 ?o~sibl~ ~h~t the steady g~it; O?c:r~ti0n that should be: iltt.::.inod this 

iall will sec treatment oi 1.000 tons ·da.ily in vat" and ~bout SOO in 

.. .:u; the present tin.o a.ll min\! prociuct of ;;;rade better than S lb. co??cr 

pc .. ton ore'is sla.ted lor vats; lower tha.n 21b. rock is hcLcl to be W6l.&to; 

the 2 to 8 lb. middle r~n~e is destined tor hea.? lcachinci' 

Eiiici.;ncy of coppel.· recovery in vats is hi.;h, but their us~ is more 

costly; heai> loachin~ is:> low in cost but a.lso is low in ciiicicncy, Ore 

oi 15 lb. content treated in vats should yi\!lcl 12 to 13 lb. AV~)l·a.Jc gra.de 

of hear> leach ore is {;:x?cctcd to b<;; about '3 -1/2 lb. Slightly more tha.n 
r . 

2 lb. shoulcl bo l'ccovcred. For my own pur?ose& I have ma.de usc oi the 

!ig\.4rc oi e lb. ~s avcl'a3e l'ccovery ll'om ~ll ore. 

It iG thus pl.'obable that total average daily CO??.:::.' pl.'oduction tr~atin,; th.e 

·l,SOO tons mentioned above will come to 15,000 lbo, 

inJ costD should not exceed $0.2.5 per pound co??ur produced. As time 

.. cduccd to 23<; Ole even le s s. 

Ccr:ain ddiciencie sand d ifiicultic Ii that contribute to unnc cc S lil'.U"V co.} r~~in." I. oJ 

-1-

- --~-- ..... ---



und~1·t~k~l1 la.~t y(:ar and on which ore ~sti.-n .. t..!~ must nIJw ~.:l.r~cly 

c...!:;>e;-:.d w;;.~ ncith(;:l" well planned or well executed; ncvcr~h~l~ss. mine 

?l'oclu';:;ion results a:::c runnin::; a~ead 01 .;.l.'ildcs So far indiea;ed by 

on -Lhe zai~ side, 

A fa.irly Dale intcl'pl.'ctation mad.::! fur ?l'Cscnt ?urpoG~s fl.'om. dat~ 
i 

'. I 
j 
I 

availabLe ~t this ti'ne scerns to ir.dicatc almo"t eCl'Lain Pl'(: s~ncc of 

.1 
· 1 llCit leGS than 50 million pounds oi copper in an ora that can be mined 

4lld t.catcd at thc cost levels rC(luil'cc. [Ol' profit, A .stront~ chance 

exists that an additiona.l 250 n~illion pounds of eO??Ol' C.:l.n he shown 

oither by production minin~ 0.' by advan.:e drillinJ to be present. and 

some c!lance exists 101' even .-narc, 

The results U1 the recent drillinJ and. even mo .. 'e impvrt.:l.nl:ly. th~ 

. . 
exposurcs mac.e by m.ining in the eun'cnt opcn pit. Jivo now an indica.-

tion that mining ?l'obably ean bc e~"tcnd.::d to a.n a .. ~a of .:l.bout 20 acres. 

this ~uitc Gubjcct to lutUl'O cnlal'gcmcnt by cxp.:l.nf;ion into [;l'OUl1d as 1rct 

The d:dll result" indicatod th.:l.t -110/.,10£ th~ :i.'oel< to b~ (uin~cl ':l'om the 

~r~.:l. will contain ~t 1caflt 15 lb, Co?P~l.' ?,;!l,' tOll on th~ a\'cra;;;~ whil~ 
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tv W:l~t~ . 

:;:'O:1~ is minc:.blc without much incrc:.se in the (luantity vi wast\; thi4t 

;..150 mU::ot be mined due to wld",nin}~ oi th~ pit into wa.H l·ock .:4D it 

d.cc~)~n$. .t-.. 20 .. acl"e arc.1. will produce 75 thousand tons pcr vcrtic.::..l. 

th~t this .nuch dc:?~h should furni~h ai'nost 7 million tons oi th~ hiJh~r 

~r;;.dc of v:"C i4nd 5 of the lowcl" c:;radc, Rccovcl"~ble co?:)cr in tn,is 

12 millioll tons can l"ci4cn a totOll of. 100 million pounds, On this copper 

an o?era~in;; profit of irom 7 to 10 cents ?<;r pouli.d is posaiblc at 

curl'Cll:; cos~s and mal'kct prices. 

The iiciura vi 12 million tvns of bo:h cl~s::;e 6 of Ol.'e is subject to incr~asc 

on lul.'thel' ar.l.d successful lateral eX?lOl'ation and d.::vdoprrlcnt by Ol 

iactor that could be, EOay, 1. 5x, or even mOloe. It is nubject to increase 

io..: extension in depth by some la.~er factor. The lattur .nay justifiably 

PC a.ssum.ed to b.;: at least 2x, this r~qui: .. in6 Ininin~ vnly to ~100 fcct oi 

Cl~?th. It could bc much :11.o:.-e, but at "oone depth the ~roblc'i.1S of mi ... i ... .; 

<l:1cl even of cxt .. ·~ction will h •. w.:: tv b~ chang.::d • . Some of ~his cha~'l.;:;;: m~y 

e:::.;iz:cnce or 'n'c at cieeper hOl.·i7.0r'o.::'l ~l·C dan;;~rvuc. How.;:v'-ll.·. assumin:; 

contir.uity "'! or.:;; Jr~do to only the ~OO l~vcl. the ?o~~ll.tial 01·0 ~ .. .::scrv~ 
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1«:. Q:- 15 minion tone; of the lower gl'.:.de, Thoi£i in£el'~ Olbvut 300 m.illion 

pOU:'lds vi rccovcl'~'blc copper, 

Vc:-tic~l uniio:-.nity of ore grOlde is questic.r.ablQ £0)." the l'C<l.COn th~t 

no useful criteria. exists on tendene y witn de?th of Jr;4dl.l or distribution 

throur;hout mOl'C than a thous~nd {.Jet of tho~c sc.:.ttercu pipe-lik.:; bcdies 

of ore stu?cd in tho p.:.st. The l~tter justifies somo ho~etha.t o?cn ?it 

minin~ o)..'"tenc.ecl to that 'l.n"ge horizontal area. possible would. indeed, 

pl"ociucc ore oi a reasonably unifo:-m and persistent ~l"ade as the pit . 

deepened, 

It might be :-.oted that shape oi thc characteriztic m':'SG stoped i:-. the old 

~ninc was to some extent pipe -like and to some extent bean-likc, The 

ve:-tical dimensions WCl'C the greater. somo pipes measuring 400 icet 

and one 600 ieet. Widths ~(,mc:-ally w~rc aaywhcl"e fro .... 5 to 50 ieet • 

. These 1nasses WCl'C e;cattcrcd err~tically throu~hout the arc 1.0:10, this 

bcin(i a :-.. 1..:.t:-ix consisting of eitho:- <l. taetitc formed on the al'cuat~ co:-.tact 

between a granitic n1.ass and a. lil-.~~s:one. or a 6iliciii~d gl°<l.nita 

?orphyry accompa.-.ying. or bo;h" 

It G\.lems prcb~blc th.:.t th~ SOU1.4ce ul cOPl)cr in tb~ ~p.;l'"l. pit mind on ;his 

zone will be mostly miniature eaitions u! the pipe- or b.;!al"l.-lil<c :nasscii 
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Ii ~o, it ~igniiic £l th~t Ol. l'.:th~r close cor.trol oi zhovcl worl< in tho pit.s 

must bo Ol.nticip~t~d .::md kept, 

the ~xi.G;ing production progr ... n l.';:nhul' th~n to iurther drill exteo5ivcly. 

I hJ.v~ it .::;till in mind that Gome continued p~·vcil:ar·.'l oi drilli.ng or ctnc:-

cx?lol"~tion work should continue ~G a nO:'~""l""l ... l ~djunct of any p;-cductiol. 

schedule, Once a Gtc::.dy ope rating pl."olit iz flowing, clive 1" oion of 

p::oduction income into an c:~q)lora.tion account ou~r>orting such co •• tinuing 

ch-illinci and exploration should be mad~ at a r~tc hal-dly lc;:ss than about 

S¢ per ton 01'0 mined.· 

Such low-I,.:!}' cirillirJ.g uhould also continuo as would be needed for control 

of day-to-day ore p;-oduction, such control ooin.:; ncces~ary to prevent 

. feeding ~-.duc amounts of WJ.ztc or low :;rJ.dc to mia and to holp .naimain 

the J.dvJ.r.tJ.ge of. J. reasonOlble consistency i1" caily .1.1i11 heads and h~ncc 

in daily production, In many cJ.sc::, it iz accornplishc;:d by the sa.n~ clril~i:l'; 

in the pit that provide 5 the bl~st hole s. III ;l.ny even.t. it is an attdbute vi 

opc:r;l.tivn and not 01 exploration <lnC. ?ropcrly is a mining chal':;c. 
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D.::p.::;-:.cicnt u;-:' the effect oi va .. "iationt> in cO?p.;;~ .-n<l .. "kc.:; 

p:dcc on net i)aym.~nts to be m<l.d(;) by smeltc;)," tOl' mine.: product d.:;;Hvcred, 

prc~en; ou:1001, i~ fur a l'cturn above opcratin~ cozts ~mountir.£; to 7 to 

10 c~nts per pound coppe .. • producc.:d and sold. 

This aszumoas a steady minin;; gait Ol bctw.:.:on 1,500 and 2,000 ton;i 

daily, t!1cse two figUl'CS rC?l'e5enting ~cnerally the range to be c:o:pcctcd 

the ?l'obable one. It should :-csult in a cor?~r production of about 6 

million pounds a. year. 

A:: only 7~ per pound, an.nual workinc; proiit thus would be but about $~OO 

thousand. It rnizht be $500 thouE:i<l.nd. In any cvcnt car.h flow to p.·ol'it 

would b.:: about 2¢ per pound less, or from $100 to $150 tnouDanci. annua.lly 

leGe, owinG to interest and OthCl' pl"ior Ch<l.l'ge6. 

Capit.:llized cx?enGe incurred in finally brin~in2 the operation to the stc.:ldy-

[;;lit, ?aying level hoped [Ol' may total $2, 5 .~illion*, The inf'::.l'cd return 

of $250-350 thousand b(;lorc taxes is th~s not enou~h, This 'Oroso~ct " . 
rcquir..:: 6, and the ore potontial sce;ns tu permit» i.! not alsQ to ::.'e~uil'e, 

~;;:Ilr l~. M, Pinder, co:~,)o~~.:ltion pre sidcnt, ::nat;.)ci to rt'l.\! that ~s of tvr~y 
1 h~ '\'.141.5 "in" ~omc $1. S n:"'l.il.liu •• , Thi::. m.::.y ;.,)t, <lU be ca:)it.:l.~i~~d, 

Purc:-• .:lses ana Cu~t of inGt~l!:.tk,n of cq\.~i?:n(;:nt still 1I.!CC'(;5.:ll'Y to o1"i1:.:; 
the o;>(;:."<ltion up to ;>roIit<lbi~ steady £;o:lit ::;i1uuld n~)t -.!xc~eci ~· O. 5 ,')."'l.iliion. 
SOlne co:lp:'t.:ll mu:;:t .:ll:;o be luur.d Co cov.:!::.' cu.·r~nt Olnd .tu.·tll'::::'" lOG~ 

O?cl.·.::.~io;'). and C(;l't.::.in lo::;wa::"d mining cxpcn::;.::s (cueh a" cosL v£ min-in::; 
.:l;-:.ci ~u~:.i"'I.! ~sid(; tb~ low-grad~ h\';o:l:)-l~~ch 01'':: pcndini~ in~titutio:-:. of 
i4Ci:u~l ;',.::..,:) l'::Ol.chin;;), N':;VC1·th(;Lj~~; a zQund ';H~d :.)~:oiitalJlQ vp~::.·~tion 
ou:;:h~ ~o b~ in buh')..,; b.:;io.'c .;:o"H;uni.p~ion 01 (.;~pi1;"! ! ... c cxcc~cled So.!. !1 million. 
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':'16.:: 01'':: ?otvn:i~l:3 cited cl::;ewh~re above, if in tir.o.e l)).·ov<.:n, can w.::ll 

permit an incr~abe oi the abvvo gait by a {actor c..i 5x or mo~·c. It if; 

diiiic~lt ~o say Ly what factor ca.pitalization would be increased by (Ouch 

expansion. It may be on the orele. of only 2x or less. Thu eHect then 

would be to increase rate of .otu1'n considcl'ably. 

Operating c>"Tlcrience built up with time tC:l.dG to inc1'~ase economic 

ci~iciency 0:" a. pla~;.;, and incrcaccs of capacity tlu-ouGh plar.t ex?~nsicn 

arc bound to. Thus if the market price of CCp?~; .. and .:l.v~rage gracle Ol 

o ... e do no; change too greatly, iuturo outlook is ;01' a net opcra~ing 

retul'n bettt!r than 7 to 10¢ pel' pound coppel', and for an annual return 

increased accordingly . 

. While tho necessa1'y majol' expansion oi plant is to be hoped for in the 

near iutul'e. the need for capital pl'obably would indeed iil'st .eCiuirc 

institution of a .najor drillin~~ and eA7101'ation campai:;n. This might 

tentatively be scheduled now for the second o. thh'd year after operations 

had fh'st settled down. since any such cA-pansion could ccrt.J.inly ben~iit 

from a.-.d .r.ay \;:ven depend on expel·ie.nce and data gained f~'om one to 

two years of oper<ltin3 a.t the mol'\;: modest g.:o.it. 

1£ th~ fi~1..:.re of 5~ per pound indica.ted a.bov~ a.s bcinci available lor rct1..:.rn 

ci capital (i;he 7¢ per pound opera.ting net less 2~ 101' pl"iOl' chal·~C"). then 

to .ctirc $2.5 million would rC'luh'e production oi 50,000.000 pounds 

virtually certain. Potentialil, a~ noted, Olru much .(~r\.!atcl· . 

.. 10-
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'W'ielcy P;;O~)Ol'ticn of clayey mat~rial Ol.cco:n?a:nyin:J tb.~ Ol'.C;: Ol.t :h~ 

hOl'izon now bcing worked, 

'IhiG prescnts particula::.' iJ4'oblems in [;.;cding ore ';;ron'l the coa:n;c ore 

::ecoivin,; bi.."""l ont.o th~ feed system aneild vi tbe c.ush(:l,', L-H;t~ild oi 

This alCcn'rwtivc to a li41'gc bin is thc best ?ossibl~ undo"- tha circum-

Gtanccs .:400 is eifcctive. but also is expensive. 

The satT..~ clayc)' material .:41GO ma.kes trouble i~l fine C l'ushins ' .A.t. the 

ti.-ne of my visit a SCl'con ahead of the coarce crusher passed and so 

·civcl.-ted il'O~'l fine crusning all minus 2 1
: i.na~crial. wnich was ~in~ £oct 

~zide. l\.~uch mOl:O o.e thUG wac bcin:~ mi..cd than could be .fine crushed 

and t~'cated, with obviou::l economic dioadvantazc. The 2 I' size oi the 

~u~ ap~a;-cntly competent rovolvin~ wet sCl'ubbcl' was bch1,G con~t::.'uct~d 

at the ti •• 'lc fo:: tho laudable purpose oi washin.; clay vut of the fin{;s 

~D~inJ th.e above Gcrel.1n. rt was thought, probably corJ:cctly. th..:.t 

4," or ~vc.n more. 

..11 .. 



Ol Gt~lls au~ to clAY. Morc i~1.?o:;;'.;.:lntly, v~t c.::.p.::.city shvulcl l"is-:.: (by 

l.·c~~on of .:4 i.:4~t.-;; 1" lc~ching cycle) and acid co •• ::;umption shou~d .£ ... 11. 

The w.J.Db.oa rock would be :rctl:.rneci frcHn the scrubbor to the cru;;hin~ 

circuit. This cll'cuit is Genel"~ily <;;llcctivc and wdl installed except 

10'1" the fact that the co.arsc crUShCl" i$ fed by a rather lQl~~ and 

st~c?ly inclined conveyor. a GOUl.'ce of l-.nuch trouble. .Fo:- obvio~s 

rca.Gons ztOl.;&dard practic.:} is to avoicl usc of conveyor e until "'ftc:-

.un-oi-mine ore has pa"scd the coa.r zc c):usher. and instead to dclivQr 

7hc ?a.rticul~l' c1'uohor h~re io somewha.t small 10:- tht: rock siz~s 

c,omin~ fl"om. mine, On account of th.;; GO factol"!). coar!:le o.:e crushing 

here consumes ;0(;1 much o?orating .J.nd rna.intcna.nc~ 1<,'-UOl.", 

Tog.-;;thcr with the water thc GCl"ubbcr will dischOl.rgc all matorial in the 

ore less than about 2 ,n.;:sh L'4 siz.e, FOl' tho ti:n~ beinG tl'l.Cl'(;: is nothing 

to 01: done with it, This accordin;;ly :-c~n'esentt> <lnc~h~r loss. proportion 

unknow .. but poe::oibly ~rnountinJ to about 10~1J of tot~l fccd. SCl'cen tests 

Ghow that CO?PCl' a..GC.:l.Y of .ccrcon fractions incl'case s a.s th~ si~c of 

. ., "! • • • 'I ?.:l.rtl.c ... e cnaunl.snc s, These tests have not y\.!t. hOW~VCl". il".:l.ctionat~d 
"-

the rtlat~l'i~l below 120 m~6h so thOl.t nothinG is known oi the tel1d~nc~{ of 

-12-



,......... r_ , . • 
..1.0.1." .... c .. 1Jl 

known to the lnil'l.~ 6t~H. and some thought l"l~& b~cn c~vot~d to it. 

It Gccm~ most pl.'obablc that the oimplcs~ and most <l.clv.:lnt<l.gcous tre~t-

r..ont of thu sCl'ubb~:.' fines is to di~cha:l .. g" them into .J. wet cyclone 

the m~tcrial below -300 rn~Gh will indud..:: muCiC of. if not ~ll, the claye)' 

m;:;.tel'ial of th~ ol'ebody, Ch.:.nce cxiotz that this material mOly ag~in b~ 

lower in cop?cr content. In any CYClnt. mo;.'c SCl .. ~en t~:;;tin:; ~ccms 

. required, and a130 flome Ciivl·t; to determine (lU~n1;itics involved as 

blJtwccn non-slim.cd and slin1.ed iincs. 

The altcl'n .. tivc to usc oi a wet c)rclono is to ::lend scrubber fine s to 

~ lCOlCh ~lant that wvuld emr10y agit~tol.·s zuch as the Duvc ',",~aux or 

Pachuca ty!)CS developod in the past in cyanide mills, but installation oi 

the ncct.:; . oJary cquipmcnc would b~ mat.), 1;imc~ mOl'C exp~n6iYc than the 

wet <,;yclono, with correspondinGly highcl' o?e'rati~~~ costs, The 

prinCipal diiiiculty in the: ic!e~ of the w.;;t. cyc~on\! is t.holt th~ c!u~~ti;y 6).."1cl 

I 
tho n~tu:,e "f the mu.tc:,i~l co be ucalt with may bQ 'i\.\ite critic~l :0 l 
s~lcctic.n 01 tho propor unit;;Lnd th(;~c two aspcct~ S:~..." .~"\~.s~ ;,·C'm~ir. 

l 
I 
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cyclono h~b been prvduc.Jd ~nd ... n:\lyzcd. 

rc~urn lin~::i fer conv.::ying p .. 'egn~l'~t solutions to the precipita.tion ?lant 

\ , Olh'ea.dy set up ncar the vats. 

not sevel''', and Gome 01 the pla.nt is not yet wint~rizcd, ?ro:i';ision lor 

he~ting solution and wach w~tcr rnay be ncc~s6ary. 50.ne units still 

muct be housed, 

.t.~ditio.'ls needed lOl' mine pl~nt bclude two end dum? trud .. s to sub-

shop must yet be built in which to hous~ a ... d r~pair trucks, trw.cto.:s, 

ar.d o1.acr cquir>mol".l.t. V~rious other li.ccds also exist. 

- ,. 



).'~w l'::IlCh v~tz, 3000 T, c.::.:) I y , &. auxilia:dus 
E.:);:,p Lcac~ inst, incl. PUrl'4?s. lines, otc. 
Wet C,rclcnc inst.::.lli:l.tion 
Re?l ... c~ CO.1.n.e C:,'uuhcr 
Dump T.·ucl,s I Trad~ Drill. ,,",OI~1pr~GSO.· 

G':;'r.:lgc Bld:J. &; Shop £quipt. 
Oth~r 

-
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million o.ull.:lors, * 

Since this I in proportion to ~h~ ca?ital <.:.lr~;ld;· cumm.itt~d, would b~ 

be <"ivon to ~n~a.ns vi no1 iein" and '~:::oL\;ctinr/ it, 13 I,)~~U"-,: the v(;nt~re .:;, .- g' .• 

oper~tion fiuds itcol£ at p:.-escnt, on~ in which a .~!reat d~al vi. : lexibility' 

~till is l"~qui;,"cd bCCilU(;\) ?l'oblems cf. operation ctili :.-ema.in to b~ solved. 

tCchl1iqUi::S that were not perfected to .:lon ore about which little wasl<r.own. 

jUc!J~d to be of the ?act. but some ~mallcr .:l.~~'1.0unt still is ?osziblc. T!ler~ 

.uco is the no:.-mo::.l and CVC1" present likdihood of v<':'l'iiltion (within limits) 

in the ~turc and 'lu ... lity of Ol"O, f::om day tv da.y. 

wc;::.thcr. la.bo~ a;-.cl. m~tcl'ialo Gupply, and such also will still ai£c.:t the 

work • 

.1'\11 of this .c'luil:cc that the cOl"poration .::Lnd busincr;s mana:j~.-ncnt aHcw to 

",; ' ~" " ' ;'-"" " ')' 1. •• . _,1 '~ ' '"'I c r "" c" "uc' ;"'''' ( c"" ,,,r, , ... 1';) 0 ::, .-.,; ~ ;: " ... ",, 'r · ; .- . ~~\oA ... ~& ............................ " \,,1 •• .:1". \. • ....,... W .... "- ...... , ,:)_ ~ • 0-1 ........ ~ ... , .......... .., ...... ~ • .; 

v;;.li~~ti,:'nG 0.3 m.illiu.-:.; lv&~ cr~l'~tica • .fU:"'W~J:J t;;u l) ~")li .. n· ~ncl olH.~ration. 
~r.d other 0.2.0.'1 t.1.illiur,. 
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t~'l.3.t you win h.i.vC ~" tb.~ result uf yuu:" n.:.;;oti.ltionc with the U. S. C":.(l.~a;.y 

aG to tcrn1.:; of a~rccn.1.cnt L"'"l ~dv~nc.: lunde. 

') ... £V~n if the excent oi ~uc;h .'lctU.ll Ol: option.ll intcrc st dc.ec not wa;,ro:.~t 

YO'lr holding <l. majority o~ the dil·ccto.zhipz. you still mUI;iC pJac.: 0:. 

this place them. should h;;.v~ ~t lcact ve:to power 3.C tv cc.·t~in spccili.;:cl acts 

o:.Cliuisitio~~" or divc~tmcnt6, or Guost.lnti4:l.1 ch.l4lJez in opcratinz BcllCdulcs 

or COU;(sc . 

~. ThiG schcdul~. aftc!" 3.c':~iJ;ancc ;;.nd i:~c,=:)tiun. tv b~ subject to .·cvicw 

"'" 
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7he.c~ ~Cl)v:;tc to ~~ ill. t~l·~~ of produc:io.r4 t0~:1 ci vl·..,; ~l·CJ:--n :nino 
~n<1 .-:1;,!~;:).1 lro!."l ;)l;:).nt, of .'1":.0;),';':, £. ac~u~liy sp{;r;.t ancl of valu.:.: of 
obli~~~ti'j~~~ i;:,cl!r:.."~d .:ll1U ~):.:lblc, of ir.coI-.'"lC :;· ~c(!ived, arid cf 
i~C0:-:'1.~ due 0;), r;!4ip:ncnt~ :-~:!.~dc. C;l?ital .:xp~nsc:, CXrl\.l l'<!.tio.~ 

~~~)~,::;~ I ':'lld both im.~~diJ.t;~ and <ide::r<.::d Cpcl,~ti~,~ cx?.:;ns~ or 
~~~1.l·gC:'> sl~~uld bu idcn~ili~d. ~=:}:?~:'l~.~ ~; ::;l.,)uld be; Pl-l! £; l:l1.tcd i~ 

:cr~'l:::; vi l~bc~ G()S~, SUl)ply cozt, ar~d C(';;lt~ac:.:~d f..~rvi,:c:s, .:.r-.ci 
ch.;.u;ci b~ distdLutcd bctwC::Cl1 mini~J.~ C0i:i t ~. 0;.'0 trca!:;ni,;:nt. ~;".c. 

n'l.~rk\;:ti:'li; (Ul.' :L',,:;41i~~tion) costs, .;:u~ gO:J.cl' ~l cxpcncc, 

Thi::l win requb'" r.'l.:lkin.; a now :41uch ov,,;;;'c!.u(,! ~dciition of a cO'11.?ctcnt 

boo~,kccpel' to ihc field staii. It: will l'oquh'c all.io institution CJ[ a :;ood 

others, Ol.nd a wa:r~housc stach. con:;r.:>l systoIn. Gn.;} !nan should sufiice, 

thoui;h initially octt:i:l3 up the stoel .. cont rol ~ys1;cm ~)l'ob~bly '\.'1ill rcquir~ 

A :::c.:or.d o'v'(;l'duc ;<.ddition to the st.:l.!f is of a. m~n both c;"p<lbl~ of ar.d 

/ 
£~i.urc, !o~, ;.-...inin;; cClnt..-ol; (b.) the !ul'l.ction.~ ol <l:1 Ol'C ~l~l.·l .. ; (c) cU?l.n'visic-n 
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the opc!!'a.tiv:" a.nd supervision and an~lysis of rcs\.~l'.:c oi £uturc cx;.lo,,4.tion; 

if the i:.c.ividu~l in this position w~s oi such c~liber .lor; to Sl!l'V(,; in ti:-a~ as 

m~ne a.:.d plant supl;!).'intendent as l'equired occ<l.sionally to l'~~icve the 

?r~.;;ent staii, (It sccms well to note h"l.'e that th~ cngincel'inJ iUl~ctions 

o;.bove cited Zl-l'C now being unde l'takcn by Ml'. LaWl'cnce and Mr, Case bolt, 

but a.re by no me<l.ns bein~ fully discharged because of gl'OSS ovcrload.) 

6. .Retain title to l'na.jOl' items of equipment .l.& may be bou~ht with your 

lunds, such as trucks. track al'ill, lal'go c .usher, cornprc;) ssvr. etc. 

POilsibly assume title to or mortgage on clJrtain ,::>.'incipal items already 

7he ventUl'e should h~ve den-:.on:3tr.l.tcd its pl'vrnisc or l.l.ck of it 
within 6 rno~ths 01' a. year. Ii' l~ck. you would wish to retil''::. It 
will r~ot be feasible thcn to ;:,'ccovc: ... th.l.t ra1't oi your funds that 
would r.ave gone into coverl:4s )?eriods of loss oper6.l.tion, costs of 
installation of equipment. littl~ if <::.ny of costs oi constl'uction, and 
possibly not much of such of your luncis as had coveA'ed certain 
present obligations of manag.-::ment, 

To h.l.ve title to heavy eqt.:.ipmcnt itcrns l.'1.ight return, throu;h their 
5:.1e, but 10 to 15% of you .. ' .1.cva~cc; it is r.ot Ol :j1'cat dolla~ .. 
iffi~:)oA'tance but may be oi v~luc in the :r~lativnshi?G b~tween ii~ld 
a.nci cOl'pOr<ltioll mal1.agement. It also oii~l'S o??ortunit), 101.' rental 
charges that would add slightly to levcraJe. 

7. Attach som.e qualified person to your San Fl'~ncioco staii to SCl'VC 

as the ty?ical link nC'-!ded under the .::il'curnstanccs between field and 

corporation m~nagemcnt; to more 0:" ~CGS con~inuously evaluate iield 
/ 

results. progrc &G, a.nd competence; ot interpret to y,')u the s~mc, to~ethc;." 
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~oh:.zion oi the lut~~l', ~ clcJ.:: need at th<.; ~:.rcscnt time, <lnd seemingl.y to 

S. BClol'c a.n}' iUl'cher ccrnn~itrn.cn~s al'e r:la.de tha.t mit;h~ involve: 6l. co~t 

to yvu of mOl'O thOln, 8~y $10 tho..:.zand. a. CiOSC1' an~lysiG "hould iJ~ rtl~c.1i: 

oi c!-.:istinc clJ.ta. than waG possible in the 10":' .. ' day .. oconn<li~J.ncc t:ip mad!: 

by ... e cal'lie r this mOllth. 

2801 Oak Anoll 
Berkeley. ~li!ornia . 

./ 
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