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ABSTRACT

Out of the 20 holes drilled by New Idria, the average weighted assay
for the 11 holes completed to 200 feet is 0,27% copper, and that for the
9 holes not completed to 200 feet 1s 0.49% copper. The lower grade zones
have less clay and are more easily drilled. Orc estimates of tonnage and
grade are based on the drill holes and are probably lower than they should

be.

Approximately 5,000,000 tons of 0.33% copper were drilled in the pro-
gram of 20 holes. Within & l4-hole arca the probable ore is:

Category ’ Tons Percentare Copper
Vat ore ' 1,180,000 0.85%
Blend ore _ 311,000 0.:39%
licap leach ore 1,084,000 0.17%
Waste 751,000 0.107%

By mixing the blend ore with vat ore, 1,491,000 tons of 0.75% copper are
available. The stripping ratio of blended vat ore (0.75%) to heap leach

ore and waste is 1:1.25.

The proposed drilling program has three purposes. First, the area
already drilled should be drilled on 100-foot centers to at least 500 feet
to categorize the reserves as proven. Sccond, the completed drilling
program has explored less than one half the arca of mineralization. Two
completely unexplored areas are 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
sold at 0.38%, and the profit margin is 35%.



INTRODUCTTION

This report is a summary of the New Idria drilling progrem, and
an evaluation of the economics of the U. S. Copper Corporation mine near
Mackay, Idaho. Only new information 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,

GEOLOGY

General.

The mine is in the southern end of a crescent shaped contact meta-
morphic zonec of tactite, The convex side of the crescent faces east and
is bounded by the Brazer Limestone of Mississippi age. Silicified granite
porphyry and some tactite are on the west within the concave side of the
crescent. OCranite porphyry is in dikes and in larger zones throughout the
skarn and is directly in contact with the Brazer Limecstone in several places.
The higher grade copper mineralization is confined to the tactite, but wuch

of the granite porphyry is mineralized.

Brazer Limestomne.

Unaltered Brazer Limestone consists of dark-gray massive limestone
with some thin sandstone lentils. The unit is abundantly 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 rock comprised of garnet (grossularite and andradite) and
diopside. DMagnetite is present as the matrix surrounding brecia fragments
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, scheelite, actinolite and scapolite are present in minor amounts,
Copper oxides are primarily blue, brown, black and dark-red varieties of chrys=-
acolla; others include malachite, 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 high in kaolinite. The leach zone is
generally marked by green jarosite, red hematite, and brown limonite-
stained clay and tactite. Several of the tactite zones appear leached




to depths of over 200 feet.
contained S to 25% clay.

tactite cap, and bottomed in hard clay-iree tactite.

Most of the tactite drilled within the pit arca
llowever, drill hole NI 6 penctrated 55 feet of lecached

This was the only hole

that penetrated unlecached tactite, and the tactite was the highest grade drilled,
Similar grade tactite in other areas can be expected only by deeper drilling.

A second type of tactite is a highly silicified form that may be silicified

granite porphyry and not tactite.
is usually light gray and massive. The

silicified granite porphyry on the basis of its lack of feldspar grains.

It is comprised of more than 85% quartz and

form is arbitrarily distinguished from
The

silicified tactite is generally low in clay, and copper mineralization is as

pervasive as it is in the first type of

Iron Dike

An iron dike crops out on the west

dike does not coincide with the crescent shape of the main metamorphic zone,

trends north-northwest (see map) behind

tactite,

The trend of this
It
the crescent-shaped zone thus isolating

side of the pit area,

a block of silicified granite porphyry on the concave side of the crescent.

The iron dike is magnetite and hematite.

Copper in the iron is probably

microscopic chalcopyrite; cxposed surfaces of the iron show malachite straining,
and some have extensive boxwork resulting from the leaching of sulfide minerals.
The dike is not homogeneous, and it contains large inculsions of tactite and

granite porphyry (see map).

Granite Porphvry

Granite porphyry is on the concave
within the skarn, and in many places on
the Brazer Limestone. West of the mine
ive more resistant granite.

The granite porphyry is light gray
orthoclase. and rounded quartz grains in
shows various degrees of silicification

side of the crescent shaped skarn zone,
thie outside of the skarn in contact with
area, granite porphyry grades into mass=-

and contains phenocrysts of plagioclase,
a groundmass of feldspar and quartz. It
and is generally low in clay. Minor

amounts of chloritized biotite, hornblende,and magnetite are present.

Much of the granite porphyry has some degree of copper mineralization,
Although the mireralization is usually of a lower grade than the tactite miner-

alization, it is more uniform.,  West of
granite porphyry crops out over a large

that contains disseminated chalcopyrite
one small outcrop of this rock is known.

the crescent shaped tactite zone, the

arca. Silicified granite porphyry float

and bornite is in this area, but oniy
Drill hole NI 20 penetrated 200 feet

of essentially barren granite porphyry within the crescent,and the source of the

mineralized float is problematic.




In the skarn zone mineralized granite porphyry was penctrated in drili
holes NI 10, 11, 12, and 16. The copper mineralization varies from 0.02 to
0.51%: several zoues averaged 0.20% copper. Much of the copper is present

as fine-grained chalcopyrite and bornite with fine haloes of chrysacolla.

ORE DEPOSITS

Pit Assavs.

Several groups of assays are presented here to give the reader an idea
of the grade and extent of mineralization in the pit area,
The Cleveland Cliffs Iron Ore Company of Cleveland, Ohio, core-drilled

the iron dike, and the following assays are composites for the eight holes
they drilled:

Drill lloles Iron Phosphorous Silica Sulfur Copper
2.3 57.047% 0.076% 10. 047 0.018% 0.26%
4.5 60.12% 0.082% 6.14% 0.029% °  0.15%
6.7 57.95% ©0.060% 7.61% 0.006% 1.23%
8. 59 .41% 0,052% 6.90% 0.0127% 0.66%
9, 55.947% , 0.077% 8.10% 0.010% 0.19%

John Ortman, the geologist in charge of the drilling, has told me that
he estimated approximately 3,000,000 toms of ore that averaged close to 607%
iron.. A larger tonnage of lower grade ore is undoubtedly present.

The Joe 1ill drift is on the southern end of the property, and it is
open for approximately two hundred feet, The drift has two 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.
J. R. Simplot Company personnel took 20- and 30-foot wall samples (see map)

from the drift in September, 1966 and submitted them to the Union Assay Office,
Inc. The samples were not from the entire length of the drifts, but they appear

representative:

Sample f "Length of Sample Copper
3646 o 20! 1.058
3447 ‘ ’ 20! 0.415
3448 : 20! 0.768
3449 . 20' 1.707
3450 ' ~ 30" 1.058

- Total : Average
length weighted=
sampled= 1,00%

110’



¢ The bBear Creek Mining Company sawpled the full
- - . ~ - ) s - - N .
drift in Septewber, 1967, and their assay work was done by the Montana Labor-

atory Company of Philipsburg, Montana. Although

length of the Joe iill

I do not have thc exact

location or length of cach sample, an unweighted average of 0.9977% copper
for their samples compaies very closely with the weighted average of 1.00%

copper obtained from theJ. R, Simplot Company samples.

results for the Joe Hill drift are:
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Average
unweighted
assay= 0.997%

The Bear Creek

Au Ag
Trace 0.10
Trace 0.65
0.018 0.60
Trace 0.55
Tracae 0.10
Trace 0.50
Trace 0.25
Trace 0.065
Trace 0.20
Trace 0.70
Trace Average
unweighted assay=
0.345

J. R. Simplot Company personncl cut channel samples from the Davis

tunnel (see map) and from dozer cuts in the pit area, and their samples
& 1] 3

< were assayed by the Union Assay Ozifice, Inc.

average from the Davis tunnel are as follows:

Sample

3451
3452
3453
3454

The assays and weighte

the pit area are:

Sample

3401

3402

- 3403
3404

3405

e e e

The assays and weighted

Length of Sample Copper
35" 0.396%
40! 0.233
40! 0.170
35! 0.126
Total =« 150 0.24%= Average weighted
length assay

‘Sample Length
75"
20'
40!
70"
100"

d average of the J. R. Simplot Company assays for
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holes (Bi) and

explOfc\Ciuﬂ thwoles (I.li aind UH) drilled with an I'ﬂ&n—‘[bul-l\'auxi drilluastcer
and the sludge sauples Irom holeos dvilled with a Joy 120 diawond core
drill (CH). 7Yhese holes are located un the lwap and Che assays are as

follows:
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Sample Interval Copperx
i
BHL 0-20"' 0.57%
Bii2 0-20" 0.58
BIi3 0-20" 0.85
Bl 0-2¢" 5
Bl 0-20" 0.44
. BLi6 0-20" 1.19
B1i7 0-20" 0.068
BIS 0-20"' 0.49
BHE9 0-20" 0.38
. BH10 0-20" 0.30
EH-1 0-20" 0.44
El-2 0-20' 0.35
240' Total Average Weighted= 0.707%
i{=1b 8 = 10-15" 1.40%
CH=-1b 15-20" 0,95
CH-1b prow 20-25" 0.58
- Cl-1b ' 25-30" 0.86
CH-1b 30-40 ! 0.45
’ 30' Total Average Weighted=0,78%
i DH-2b o 0-10" 0.75
. DH-2b .- 10-20" 0,37
“ DH=-2Db ~ 20-30' 0.62 )
h DH-2b . 30-40" O.“S
DH=-2b h 40-50" 0.6
50' Total Average Weighted=0,60%
Summary of Drilling Program,

The New Idria Mining and Chemical Company started drilling on Sept-
ember 6, 1967. A Chicago Pneumatic Reichdrill equipped with a Mission low-
pressure down-the-hole hammer was used. The samples were returned from the
6 3/4" hole by air and were caught in a burlap sack. Each five foot sample
was split with a Denver riffle; splits were given to the New Idria Mining
and Chemical Company, : ~ the U. S. Copper Corporation,and Bear Creek Mining,

. New Idria had one sct of their splits assayed for total and lcachable
. copper by Metallurgical Laboratories, Inc. of San Francisco, California. )
Bear Creek had the first three holes assaycd for total copper, silver, and
3 gold, and the remaining holes for total copper by the Montana Lsboratory
I Company of Philipsburg, Montana. The assay figures of New Idria were gener-

s
-
£
e

ally higher than those of Bear Creek on the first three holes, and thercafter
the New Idria figures were generally lower, Discrepancies between the assayers




e

were in some cases over 1,00% copper and commonly were about 0.307% copper.

T
I chosc several of the U. S.Copper samples and assayed them,

figures checked within 0,01 to 0.10% copper of the Bear

Crecek assay

My assay

Vel

igures;

consequently, I have used the Bear Creeic figures throughout this report.

New Idria's original plan was to driil twelve 200-foot holes to test
a block of 10,000,000 tons. lligh clay associated with the leach cap and
some deeply leached tactite, and old underground workings prevented many

of the holes from going to the full 200 foot depth. The program tested a

~

block of approximately 5,000,000 tons, half the original planned tonnage.

he average weighted (for footage) assay for the 11 holes completed to

1

§6 feet, It 1is obvious that the better ore is in arcas

drill. DBecause the rescrve figures are basced on the drill figures, a

00 feet is 0.27% copper, and that foxr the 9 holes not completed to 200
feet is 0.49% copper. The average depth of the 9 holes not completed is

that are nard to

large bias is introduced , and the calculated ore tonnages and grades are
significantly lower than they should be., The average weighted assay of

the 9 holes not completed (0,49%) is the same as the weighted 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 coumon oxide mineral chrysacolla, is a brittle silicate that shatt-
ers more easily than the gangue. Several dust samples were taken by Bear

Creek and the following are the results:

Hole Interval :_ Regular Sample
N13 55-60 0.46% copper
N16 80-85 4.007% copper
N19 215-220 .. 0.14% copper

Dust Sample

0.607% copper
3.477% copper
0.19% copper

The data is insufficient to make any accurate conclusion regarding

dust loss.

Considering all 20 holes, the approximate area drilled is 370,000 sq. ft.
The average area of influence per hole is 18,500 square {eet, and in ore that
is as variable in grade as that drilled, the area of influcnce is too large to.
categorize any of the reserves as proven. The average depth of the 20 holes

is 150'., Using these figures and a factor of 11 cubic f
g 4

eet per ton,

the total

tonnage tested is slightly over 5,000,000, Assuming an average area of in=-
fluence of 18,500 square feet, the average weighted assay of the 5,000,000
tons is 0,33% copper. This block would contain 33,000,000.pounds of copper.
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S 2 T T2 Y v AT e ATOT
';.A‘AU Tesulls oK% thg ?.O.QTALA. noLces avces

Samwple Interval Copyper ,Hc;ghtuﬁ assay Au, Age .
(cu x interval)
I 1 200! 0.12% %.,0 0.002 ozfton 0.07 oz/ton
NI 2 110! 0.47 Gl VIRV 8. 14
NI 3 200" 0.26 52.0 0,019 C.165
NI & 75" 0,38 2805
¥ 5 657 0.14 g1
NI 6 135" 1,47 198, ©
NI 7 50! 0.02 0,73
NI 8 174 0.09 1.49
NI 9 91" 0,16 1,00
N1 10 200" 0.52 104.,0
NI 11 200 0.27 54.0
WL 12 290" 9,19 37.0
NI 170 200" 0.50 100,0
NI 14 50" 0.5% 46,0
NI 15 200! 0,36 71,0
NI 16 2007 0,26 : 2.0
NI 17 200! 0. 04 ' 8.0
NI 18 140! 0,25 35.0
NI 19 2251 0,32 b 7250
NI 20 200" 0,24 _ 48,8
AV \.'fil—g,\: Average - Tota .:
footage= weighted woeighted
150" assay= assay=

0.33% 99732

An area covered by 14 drill holes, numbers NL 2, 3, 4, g, 10, 11, 14,
13, &, 15, 16, 18, 19,and 20, is uscd for tiue ore ¢stimate because values
in the area are higher. Polyons arouna cach hole represent the atead of
influence of the hole., The sidcs of the poiygons interscct &t right angles
to one half the distance betwecen that hole and each surrounding hole. The
total area of influence is 216,850 sq. ft., and the average is about 15,500
sg. ft. Ore within such a large area of imfluence must be classified as
probable and not provea.

i irst '

The rock in each hole -is subdivided into four categories. The

£
category is vat ore, and 0.60% copper is used as a lower cut ofif. The

second catcgory is "blend" ore, and the lower cut off is 0.35% copper. The
third category .o» heap-leach ore, and 0.10% copper is uscd as a lower cut offe.
Waste, the fourth category, constitutes anything below 0.10% copper. Footage
is not broke in less than 10 foot intervals und in hwost’cases in not less

er intervals can not be mined selectiwely.

than 20 foot intervals, because smaller in




age. into any one category, some intervals were included

T

In dividing the foo
that were below the lower cut off percentage, provided the total interval

ol would average above the lower cut off., The following is the breakdown of

the drill footage in each of the 14 holes:

Hole Total Footage - TFootage Copper Categoxry
2 110" 85' 0.62% vat
- i " 25 0.29% heap
3 200' . 55° 0.607% vat
. 90" < 0.10% waste
4 75" * 10" 0.60% vat
S ST 0.30% blend
- - 10! 0, L&% heap
6 « 135" : 110 1.82% ek
. x5! g. 18% heap
10 200! ' 145" 0.65% vat
55" 0.18% heap
11 200' o, 25! 0.67% vat
. 1e 0.41% blend
.+ 165" 0.19% heap
12 200" » o+, 35¢ 0.61% vat
70" 0.15% heap
: kA % 0.10% waste
v w® 13 200" g’ 0.74% ° vat
‘. © 50! 0.17% ' heap
S .35 0.1 % waste
. 14 90' ° - . 65" 0.65% vat
e : i 0.43% blend
' 1G* <0.1 % waste
15 200" . 45! 1.05% vat
w50 0.36% blend
;351 0s117% heap
70! <0.10% waste
16 200" e w v 5" 0.62% ¢ yat
= 107 0.37% blend
105" 0.17% heap
40! 0.1 % waste
18 140! 35} 0.65% vat
-, 65" 0.16% heap
) 40" <0.1 % waste
19 2254 .- &0 1.477% vat
C 45! 0+17% heap
140" 0.01% waste
20 200! ’ 15° 0.68% vat
e BaREL 551 0.407% blend
~, . » 100" 0.14% heap
. 30 0.65% waste
N The tons in cach category are based on the footage drilled times the

arca of influence divided by a factor of 11 cubic feet per ton. The average
weighed assay for cach category is cqual to the total of the weighed assays
(tons x assay) divided by the total toms.
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The breakdown is as follows:
Arca of Tons in areca VATS BLEND HEA?D WASTE
tole TInfluence of Influence % Tons % Tons 7 Tons
v 18,800 188,000 0:.62 145,000 ssmam wesaes 0e29% 43,000 sowess
3 10.800 196,000 - 0.60 4,000 Q.37 54,000 ~smee somsns £€&,000
4 15,200 104,000 0.60 14,000 0.38 76,000 0.14 14,000  e-e--o
6 13,800 169,000 1.82 138,000 e mmeean 0.18 " 31,000 eecceea
10 16,800 306,000 ° 0.68 222,000 LT 0.18 84,000 womwws
11 11,100 202,000 0.66 25,000 0.41 10,000 0.19 167,000 =cece-
12 14.80C0 269,000 0.61 47,000 e mmeeeo 0.15 94,000 128,000
13 16,300 296,000 0.74 170,000 mmme mmmeaa 0.17 76,000 ° 51,000
14 16,300 133,000 0.85 96,000 0.4 22,000 wews smmee- 15,000
1 8,500 155,000 1.05 35,000 0.36 39,000 0.11 27,060 54,000
16 23,400 425,000 0.62 96,000 0.37 21,000 0.17 224,000 84,0600
18 15,500 197,000 0.65 49,000 weece ceeaa- 0.16 92,000 56,000
19 17,800 364,000 - 1.47 -65,000 —m——- —eeeas 017 73,000 227,000
20 17,700 322,000 0.68 89,000 0.40 89,000 0.14 161,000 48,000
216,850 3,326,000 1,180,000 311,000 1,084,000 751,000
Average Total Tons Tons of Tons of Tons of Tons of
Area of Drilled Vat ore Blend Ore Heap ore Waste
Influences 0,407 0.85% 0.59% 0.17% {0.10%
15,500 Copper Copper Copper Copper Copper

The summary of the probable ore in the 14 hole arca is:

Category Tons % Copper
Vat ore 1,180,000 X 1 491 000 0.85% ). 0.7s%
Blend ore 311,000}y 77 0.39% )
Heap leach ore 1,084,000 0.17%
Waste 751,000 < 0,102
Total 3,326,000 0.407

The stripping ratio of blended vat or
waste is 1:1,25,

PROPOSED DRILLTIX G PROGRAXN

First, the area that has

The proposed program has a threefold purpose.
already been drilled by New Idria should be drilled on 100-foot centers and
to a depth of at least 500 feet, Holes should be placed between the New

Idria holes so that all of the drill information can be utilized,.

e (0.75% copper) to heap leach ore and



Second, the Now Tdria drilling program Las drilled less than onc-nalf
of the area of mineralization., The largest unexplored arca is between 6400
and SUOO vest and 2800 and 3500 North, a surface arca of 560,000 sguare feet.
on is present throughout the arca. Drilling should start in the

(o]
e Hill level and should »roceed outwards on 100 {ook cen-
ters; a 500 foot depth should be the objective. Another arca for cxploration
is west of t escent shaped skarn.zone. This arca is between 3500 and
4600 North' and 600 te 5300 West, west of the arca drilled. The size and jgrade
of the mineralized area be tween 3900 and 4100 North and 5600 and 5400 West

should be explored.

Third, the proposed drilling would delineate the depth of oxide mi
zation, SuLfLUL mineralization would require differe iCi
fication. It would also be potentially glamorous, because ¢
gold values could be readily recovered. The ore is unususlly hi
and gold compared with other copper deposits, A 25-foot interval in NI
averaged 0.137 ounces gold per ton or $4.80; a 70-foot interval in NI 3

averaged 0.0517 ounces per ton gold or $1.80.
PRODUCTION

An idealized flow sheet for vat production is shown on the next page.
Production rates are de termzned by the leach vat cycle time which is seven

days°

Unload and recharge vat (shorter for small vats.)

32 hours
72 hours Maintain 50 gpl 2S04
40 hours Allow H2S04 to drop to 8 gpl 1pSO4,copper should be 20 35 gpl.
24 hours Run to precipitation plant and flush,.
7 days '
On a seven day cycle, 3,750 tons of orec are leached every week, or 550 .

tons each day. A recovery rate of 80-85% on 0.75% =oer would y1cld 12 pounds
of copper per ton of crude ore. The daily producct.. .ould be 6,600 pouncs
of contained copper. A: this production level on a 330-day year, approximately
180,000 tons of crude ore would be Procasscd. Based on the provable ore re-
serves that have been drilled,. the mine lirfe would be over eight years.

in the spring of 1968 to handle
agox
Tom

b

A heap leach program will be initiated t
the heap leach ore and some oI the rock cat ized as waste., The cost of
noving the rock has already been deducted i the vat leaching profit, and

this will be a low cost method of increasing production rates.

-
o
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‘% OPERATING COSTS & PROFITS OF VAT LEACHING
Daily Operation Cost.
BASIS=-=== (1) 7 Day Week (2) 550 tpd of 0.75% (15 pounds) copper ore per ton.
(4) 80-85% recovery (12 pounds per ton),
CO0OST
TOTAL COST PER TON" PEZR POUND
Mining (includes mining heap N
ore & waste on 1:1.25 Mrlppin&
basis.) fo . 8 360,00 S 0.73 $ 0.061
Crushing 110.00 0.20 0.017
Plant & Ore Control v Fm 251.00 0.46 0.038
Miscellaneous Persomnel = 157.00 0.28 0.023
A Fixed Overhead 57.00 0.10 0.008
- Acid (1:4.5 ratio. Acid cost $30 00/ton
«° on hill) 445,50 0.81 0.067
Scrap (1:1.8 ratio. Scrap costl$55.00/ton
on hill) 330.00 0.60 0.050
Railroad & Trucking concentrates
($0.015/pound) : 99,00 0.18 0.015
: $ 1805.50 5 3.36 $ 0,279
Daily Operating Profit.
BASIS=----=(1) 7 Day Wdek (2) 550 tpd of 0.75% copper (3) 80-85% recovery
(12 pounds per ‘ton) (4) market price $ 0.38/ pound.
Total Gross Income ' Total Net Profit  Profit /Tom Profit/Pound
$ 2508.00 .S 660.00 § 1,20 $ 0.10

Percentage Profit= 357



oy *
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Mining Costs.

BASIS=-==-=-- (1) 7 Day Week (2) 1:1.25 (blenced ore:heap ore and waste)

stripping ratio (3) 1250 tpd moved

Quarry Superintendent $ 35.00
Shovel Operator ($3.00/hr.) 25.00
2 Euclid Drivers ($3.00/hr.) 50.00
§0-D Shovel (85.00/hr) . 40.00
D=9G Cat (3$20.00/hr, 2hrs.) 40,00
IR Drilimaster (400' drilled/week @ 200'/day) 20.00
‘Powder ' 40,00
2 Euclid 12 TDT & TDT ($30.00/day each)) 60.00
No. 12 Motor Grader ($3.00/hr.) 25,00

' 25.00

Grader Operator

$ 360.00/day

Mining cost per day = $360,00
Mining cost per ton rock + $0.29
Mining cost per ton ore = $0,73

Crushing Costs,

BASIS-==== (1) 5 8-hour shifts, (2) 770 Toas Crushed/day
HD-16 (6 hrs. @ $ 5.00/hr) $ 30.00
Crusher Superintendent 35.00
2 Crusher Operators (5$3.00/hr, each) 50.00
2 Cone Crushers and 1 Jaw Crusher,

Conveyors, Feeders, Lights, etc. 40.00

$ 155.00/day

Cost per day on 5 day basis = $155.00
Cost per day om 7 day basis = $110,.00
Cost per ton « § 0.20




Attention: Mr. Marvin Small

I hand you herewith an outline report on the copper mining venture of tae
U. 5. Copper Corporation near Mackay, Idaho. This is made at your
request and results from study of data provided by that corporation and

irom observations made on a visit to the property irom May | to 4, last.

You understocd on making the request that imy conclusions must necessarily
be made on the basis of the somewhat incomplete engincering data availabie

supported by simple impression and mining intuition.

Your questions before I went to Idaho concerned advisability of makin.g
:—.»ldvances largely for further drilling and other oxploration. As Ia. resuit of
tie visit I feel that enough is known for the time being conceraning the ore
potentials, and also concerning tons and grade of a quantity of ore that seems

suilicient to justify furthexr pursuit of the current program of U. S. Cooper
3 PP

-

aimed at bringing a steady production operation into being. Accordingly I
Fecommend that_any mopey advanced be devoted for the pPresent to the needs
oi that program, rather than to furthox expansion.

My economics are based wholly on cop_er production. Chance exists that
whe average gold and silver content of the Copper ore may be on the orum of

$Z zer ton., Recovery of some part of this, or, say, aboui $§1 per ton, may-

e possible in the future, but at present it is noi.

2861 Cak Xnoll Philip R. Bradloy
Zerkeley 64705
May 27, 1968



Minine Venture of U, S, Copoer Cornoration, Machkay, Idaho
CUTTINE RoOPORT 5-24-68
General A produciion operation not yet paying and not yet macchaaicaily

compiete but having high chance of early success is now under way at the
mine. Some further refinement of procedure in ore nandling and in
leaching is nceded as well as certain additions of equipment belore the
operation can reach a consistent level of profitability. To cdo so is tac

aim of the program now in cfiect. This program should be complete by

fall.

The mining is being conducted by open pit in an area that in part was
drilled last year. Twenty holes were put down vertically, 11l »cacaing
target depth of 200 feet. Analy.s'is of resuits b)} U.S. Copper indicates
nresence of a mineable block of yround containing 3.3 millionoas. Of
this, 2.0 million would go to treatment and yicld at least 20 million
scunds copper. The pit has since been extended and is prodx_zc'm; s00d
orc {rom an area not drilled. It scems highly pz'obaolu that at least 50
millica nounds of recoverable copper is preusent in about 8 million toas.
No quc‘..stion ¢xists concerning further extensions of mineralized zone: it
is massive, well defined by uaderground workings of an carlier day, and
dimensionally offcrs chance for tonnages ‘on the order of 50 to 180 miilioa.

.

Question cxists, however, in respect to grade and cconomics o working

any part beyond, say, the first 10 million tons, though chance is fais

hat raost beyond this will be more or less similar to it. In any eveat the

(2]

o¥c now present is suflicient to justify continuation of the current projram




and also cexpansion as fuest as operating surpluses or otiicr moneys permit,

.

Those who would invest in this mine mizyht plan to treat the orebody

tseif as the commuodily eventually to be soid, after delincation and

La4d

evaluaticn by extensive driiling and other work, wather than treating
the contained coprer as the commodity and the busincss onnortunity as
lyinz in extracting and sclliny the mctal. My own feeling is that any

new money nut into the veature should go ints support of the present

program directed toward establishing & paying operation.

To do so would resolve for this minc those uncertaintics that now have
the greatest relative dmportance, being those having to do with the
techniques and cconomics of raining, and recovering, the copper of an

orebody about which sufficient scems lknown for the time beiay.

Whether the business future of the mine alter establishing a payiaz
stcady-gait state of operation lies in expanded operation or lies ia out-
right sale, cithesr would require some campaiim of delincation and
evaluation by drilling or otherwise of the ore available for such futurea.

Tals work could begin at any time after it is established that a steady and

paying cperation hags come into beiny.

It should Le borae in maind that the truc cconomic value of an orcbody,

£

wacther a valuc established foxr purposces of sale or of {uture cperaticns,

depenas aa evaluation of the operating aspects and cconomics as well aa
of the tons and metal content of the orebody. Thus to continue the nresent
operating nrogram contributes to cithor purpose.

- L.




Present operatiens Prosent mining consists cssentially of power

w

hovel operation in a good-sized but still shallow open pit located
virtually ia the outcrops of an extensive mineralized zone standing

more Ox il¢ss vertically.

45 noted above, this zono dimensionaily oficrs opportunity for many
millions of tons of low grade copper oxe; laterally, it has been opened
by old underground workings for a length of some 4 thousand feet, with

wicth at the open pit of more than 700 fcet; underzround mining opera-

tions of the past in this zone show a vertical range of more than 1,600

minerals that are acid soluble, and production of copper eessentially
requires only that the ore be crushed and leached. | fleap leachinyg of
crushed run-of-mine ore was attempted two years ago but failed because
oi macchanical problems not properly forcse::m'and solved. ILeachiny in
vats is now going on. This is applicd to thc.highcr grade portions of the

ore. Lower grade ore now mincd is beinyg set aside for heap leaching

e
that will be resumed when proper preparation has been made, taking

advantage of lessons taught by the carlier failure. DPrecipitation uses

standard shredded can material, and a high grade cement product is

"
LZxp

ccted gait of operatioa at present is for leachiny in vats a daily average

of 550 tons. It is probable that capacity of evean the vats as now installed

.3-




1,800 tons mentioned above will come to 15,000 lbs. At

will be increased by improvements needed and plaaned in the ore drcsse

iny scction of the plant., Ia addition, more vats arc undex construcsion.
5

4
(a4
>
[ 7]
©

Possible that the steady gait operation that should be attzined this
fall will sce treatment of 1,000 tons ‘daily in vats and about $00 in

heaps.

)

pex ton ore is slated for vats; lower than 2 1b. rock is held to be waste; o

the 2 to 8 1b. middle range is destined for heap leaching.

Zificiency of copper recovery in vats is hizh, but their use is more

ostly; heap leaching is low in cost but also is low in c¢ificiency. Ore

(2]

of 15 1b. content treated in vats should yield 12 to 13 1b. Average grade
of heap lecach ore is expected to be about 3-1/2 ib. Slightly more than -
2 1b. should be recovered. For My own purposes [ have made use of the

{igure of & Ib. as average recovery from all ore.

It is thus probable that total averayge daily copper production treating the

his gait operat-

e

ing costs should not exceed $£0.25 per pound copper produced. As time
Passes and plant operating cificiencies are increased this cost may be

reduced to 23¢ or even less.

Ceriain deficiencies and difficultics that contribute to unnccessary operaiing
¢xpense now exist in both mine aad plant, but sceim curable by addition of

equipmeant togcthoer with some rea ‘rangement, all of which is touched oun below.

-



Orchody Drilling and othor exploration work done to date ie not co

extensive or complete that any large tonnage of orc of scme certain,
unguestionable grade has buen blocked cut, and the drilling program
undoxtaken last year and on which ore estimates must now largely
depend was acither well planaed or well exccuted; nevertheless, miae
production results are running ahead of jrades so far indicated by
exploration. Thus error in exploratioa results to date apparently is

on the safe side.

A fairly safe interpretation made for prescnt purposes from data
availablie at this time seems to indicate almost certain prescnce of
not iess than 50 million pounds of copper in an ore that can be mined
and trcated at the cost levels required for profit. A stronp chance
exists that an additional 250 million pounds of coppor can be shown
either by production mining or by advance drilling to be present, and

somce caance exists for even imore.

The results of the recent drilling and, ¢ven moie importantly, the
éxposures made by mining in the currbh: open pit, zive now an indica-
tion that mining probably can be extended to an arca of about 20 acres,
tkis quite subject to future enlargement by expansion into ground as yet
unexplored.

The drill results inciicatad that <44% of the rock to be niined from the

area wiil contain at least 15 1b. copper per ton on the averaze whils




3<% will contain an average of only 3 or 4 ib. pur ton. 22% would go

to waste.

Topography is s

uch that the upper two hundred feet or so of the ore

Zoag is mineable without much increase in the quantity of waste that

also must be mined duc to widening of the pit into wall rock ag it

decpens. A 20-acre arca will produce 75 thousand tons per vertical

4

foot; applying the 34% and 449 factors to 200 vertical feet indicates

that this much &

grade of ore and 5 of the lower grade.

¢pth should furnish almost 7 million tons of the higher

ecoverable copper in this

23]

12 million tons can reach a total of 100 million pounds. On this copper

an operating pr

ofit of from 7 to 10 cents per pound is possible at

current costs and market prices.

The figuro of 12

on further and s

million tons of both classcs of oxre is subject to increase

uccessiul lateral exploration and development by a

iactor that could be, say, 1.5x, or cven more. It is subject to increase

ior extension in

o'
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o
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depth. It could
and ecven of exty

be advantageous

depth by some larger factor. The latter may justifiably
¢ at least 2x, this requiring mining only to 400 feer of

be much more, but at some depth the problems of mining
action will have to be changed. Some of this change may

but some, especially in mining, are so iikely to be

adverse that asgumptions at this time and stage of knowledge as o

¢xicicace of ore

at deeper hovizons are danjerous, However, assuming

continuity of ors yrade to only the 400 level, the potontial ore reserve
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45 b, ore and

Justifiubic may be thought of as 18 to 20 millien tons ©

4 or 15 million tons of the lower grade. This infers about 300 million

>

pounds of recoverable copper.

Vertical uniformity of ore grade is questicnable for the rcason that

no usciul criteria cxists on tendency with depth of grade or distribution
of mineralization to change, other than the gencral vertical persistence
throughout more than a thousand {cet of those scatierca pipe-liké bodies
oi ore stoped in tho past. The latter justifics somoe hope that open pit
mining extended to that large horizontal arca possible would, indeed,
produce ore of a reasonably uniform and persisteat grade as the pit

deepencd.

It might be noted that shape of the characteristic mass stoped in the old
mine was to some extent pipe-like and to some cxtent bean-like. The
vertical dimensions were the greater, some pipes measuring 400 fcet

and one 600 fecet. Widths genexrally were anywhere from 5 to 50 feet.

These masses were scattered erratically throughout the ore zoac, this

eing & matrix consisting of cither a tactite formed on the arcuate contact

v

between a granitic mass and a limestone, or a silicified granite

P0rphyry accompaaying, oxr boih.

It secems probable that the source ui copper in the open pit mine on this
zone will be mostly miniature c¢ditions of the pipe=- or bean-like masscs

i



too small to have been cither found er stoped by the underground miners
of the past, occasionally a largor one nreviously missed, and raudom

ad lenses not mincable by uaderground raecthods.
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If so, it significs that a rather close control of shovel work in the pits

must be anticipated and kept.

\

-

In recommending that any new mency iavested be used to support

»

Py

the cxistmg production program rather than to further drill extensively,
I have it still in mind that some continued program of drilling or cther
exploration work should continue as & normal adjunct oi any prcduction
schedule. Cnece o steady operating profit is flowing, diversion o

roduction income into an exploration account supporting such continuing

*g

~illin~ and exploration should be made at a rate hardly less than about
: ° o Y

(¢

¢ per ton ore mined.

U

Such low-key drilling should also continue as would be needed for control
of day-to-day ore production, such control being necessary to prevent
‘fceding undue amounts of waste or low zrade to mill and to help maintain
the advantage of @ reasonable consistency in daily mill heads and hence
in daily production. In many cascs it is accomplished by the same drilliag
in the pit that provides the blast hoies. Ia any event, it is an attribute of

operation and not of exploration and properiy is @ mining charge.
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nomics Déependent on the effect of variations in COppLr market

-

price on net payments to be made by smelter for mine product de saivered,
present outlook is for a retura above cperating costs acmounting to 7 to

10 cents per pound coppesr produced and sold,

This assumas a steady taining pait of between 1,500 and 2,000 tons
daily, these two figures representing generally the range Lo be expected
alter completion of the current program. The larger of these scems
the probable one. It should result in a copper production of about &

million pounds a year.

As only 7¢ per pound, annual working profit thus would be but about $400
thousand. It might be $500 thousand. In any event cash flow to profit
would be about 2¢ per pound less, or from $100 to $150 thousand annually

less, owing to interest and other prior charges.

Capitalized expense incurred in finally bringing the operation to the steady-

gait, paying level hoped foxr may total $2.5 millicn%. The inferred retura

of $256-350 thousand before taxes is thus not enough. This prospect
requires, and the ore potential scems to permit, i not also to reguire,

3

expansion of the operation as fast as is feasible.

#Mr 2. M. Pinder, corporation president, statc

Q

a e

l he was "in'' some $1.8 milliva. This may not all be canita ized.
S ¢
c

Purc..ascs and cost of instaliation of cquipment still necessary to bring
the operation up to profitabic steady gait should not exceed $0.5 mililon.
pital must also be {ound to cover current and furthe:r loss
a0 2
-~

I
peration and ceriain forward mining expenses (such a5 co
and setilny aside the low-grade heap-leach ore pending institution of
actual hicap leaching). Nevertheless a sound and profi
6t 1o be in boiny before consumption of capital hag cxceeded S2.5 million.

O
| &

Qi
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The ore potontials cited elsewhere above, if in time proven, can well
poermit an increase of the above gait by a factor of 5% or move. It is
difficult to say by what factor c‘apitaliza..ion would be incrcased by such
expansion. It may be on the order of only 2x or less. The effcct then

would be to increase rate of roturn considerably.

expericnce built up with time tends to increase cconomic
ciiicicncy of a plaat, and increascs of capacity through plant expansion
arc bound to. Thus if the market price of copper and average grade of
ore do not change too greatly, futurc outlook is for a net operating
return better than 7 to 10¢ pexr pound €opper, and for aan annual return

increased accordingly.

While the necessary major expansion of plant is to be hoped for in the
near future, the need for capital probably would indeed first require
institution of a major drilling and exploration campaign. This might
tentatively be scheduled now for the second or third year after operations
had first scttled down, since any such expansion could certaialy benefic
from and may even debenc‘. on experience and data gained from one to

two ycars of operating at the more modest gait.

0Y

-

9

the figure of 5¢ per pound indicated above as beiny available for return
ci capital (the 7¢ per pound operating net less 2¢ for prior charges), then
to retire $2.5 million would require production of 50,000,000 pounds
copper. Asg stated i.n early parazraphs above, this qQuantity seems
virtually certain, laoten;ials, as noted, are much greatexr.

-10-
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Plaat doficiencicg aad improvemaents Amongst other problems not

yet fully resolved, current operations suffer from presence of an un-
wicldy proportion of claycy material accompanying the ore at the

horizon now beinyg worked.

This presents particular probleins in feeding ore {rom the ccarsc ore
veceiving bin onto the feced system ancad of the crusher. Iastecad of
mainzainin;r; & capacious coarse ore bin, the operaticn must resort to
stockpiling mine orc nearby and delivering same to feeder by bulldozer.

Tais alternative to a large bia is the best possible under the circum-

stances and is eifective, but also is expensive.

The same clayey material also makes trouble ia {ine crushing. At the
time of my visit a screen ahead of the coarse crusher passed and so
‘éiverted {rom ‘fine crushing all minus 2" material, which was being set
aside. Much morc ore thus was beiny mined than could be {ine crushed
and trceated, with obvious oeconomic disadvantage. The 2' size of the

screen was oo great fox the purpose but was only temporary.

4An apparently competent revolving wet scrubber was being constructed
at the ticac for the laudable purpose of washing clay out of the fines

the above screen. It was thought, probably correctly, that

»
b
[&]
[ 2]
P
3

With the washer in operation the screen opeaningy should be increased to

4" or ¢ven more.

-11-
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Clay 80 washed out of the ore, subsequene crushing should then be {rce

of stalls duc to clay. More importantly, vat capacity should risc (by

'..
>
.

reason of a faster leaching cycl ) and acid consuinption should £

' The washed rock would ba returned from the scrubbor to the cruskhing
circuit. This circuit is generaily cffcctive and well installed cxcept
sor the fact that the coarsé crusher is fed by a rather long and
stecply inclined conveyor, a cource of much trouble. For obvious

-

reasons standard practice is to avoid use of conveyore until after
run-of-mine ore has Passed the coarse crusher, and instead to delivesr
by pan fecder direct from coarse ore sL0ora;y¢ to coarse ore crusher.
The particular crushor here is somewhat small for the rock sizes

coming from mine. On account of theése factors, coarse ove crushing

here consumes too much operating and maintenance labor.

Together with the water the scrubber will discharge all material in the

re iess than about 2 mesh in size. For the time beiner there is nothing
9 o

o

to e done with it. This accordingly represents ancther loss, proportion
unkznown but possibly amounting to about 10% of total feed. Scrcen tests
show that copper assay of screon fractions incrcascs as the size of

particle diminishes. These tests have not yet, however, {1actionated -

the material below 120 mesh so that nothing is known of the tendency of
the slime {raction {presumably largely or wholly the clayecy inaterial of

the ore, the scrubber working eificiently) to carry copper.

- C o mlds
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Proportion volumetrically to total feed of the fines is unknewn but by
ascay they threaten to carry off an undue part of the copper mincd and

OOV E o e e
1 L 44038 4GCh A8

will indeed do s0 if the volumetric proportion is large.

\ -

kanowa to the mine staff, and somc thought has been devoied to it.

L scems most probabila 'that the simplest and most advantagcous treate
raont of the scrubber fines is to discharge them into a wet cyclone

that will separate at a very small size, say -200 mesh., All above ¢ven
this {inc size, or at least ~-200, chould make feed {for vats. Presumatly
tac material below -300 .mesh will include most of, if not all, the clayey
material of the orebody. Chance exists that this material may agaia be
lower in copper content. In any event, more screcn testiny secems
-required, and algo somo effort to determine quantities involved as

between non-slimed and slimed fines.

The alternative to use 'of a wet cyclone is to send scrubber {ines to

a leach plant that would employ agitators such as the Devercaux or
Pachuca tynes developad in the past in cyinide mills, but installation of
the nece . uary equip:ﬁenﬁ would be many times more expensive than the
weat cycione, with correspoadingly higher cperating costs. The
principal difiiculty in the idea of the wet cycione is that the quantity and
tho nature of the material to be dealt with may bo guite critical to
sclection of the propor unit; and r.h;.-se two aspects X2 must remain 4
unknown until by actual operation of the scrubber for some tiine a

-}3-




£ the wet

cyclone has been produced and wnalyazed.

The clay , roblem will abate somewhat as the pit deepens as the material

is largely a phenomenon of the upper hundred fect or so of the ore zone,

but it will never disappear.

Kesumpiion of effore to recover copper by heap leaching must wait oa
grading a site and putting down an asphalt sheet, aad on instaliation of

water lines, of gathering sumps, and acid-proof puraszs and

fh

acid an

retura lines for conveying pregnant solutions to the precipitation plant

&

\ ————— S

Y

&>

already set up noear the vats.

V/inters at the elevation of the plant sometimes are and sometimes are

not severes, and some of the plant is not yet winterized., Profisio

o
L

or

acating solution and wagh water may be nccessary. Some uaits still

must be housed.

to sub-

0

Laditions needed {for mine plant include two end dump truck
stitute for tae wheeled scrapers presently inuse. A large garage and
shop mwust yet be built in which to house aad repair trucks, tractors,

and other cquipment. Various other nceds also exist.

oy i
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Manasemant Should you assume an interest in the operution above

cutlined your advaaces foresecably can araocunt from 0.7 millionte 1.2

million doliaxs. ®

Since this, in proportion to the capital aircady coramitted, would be

appareatly less than a majority interest, much atteution obviousiy must

be given to means of policing and protecting it. XBecausce the veature
involves mining these means nevertheless must not be so designed for

1

your nceds as to deprive the field manageraent of a reasunably free aand.

]
b
' 4
L i8]
[

i5 particularly a necescity at the stage of development in which the
operation {inds itself at present, one in which a great deal of @ lexibility
till is required because problems cf operation still remain to be solved.
In the beginning ascumptions had to be made concerning application of
techniques that were not perfected to an ore about which little was known.
;‘l procesc of trial and erroxr has ensued., Today most of the ler:-or can be

udged to be of the past, but some smaller amocunt still is possible. There

&

e

alco is the normal and ever present likelihood of variation (within limits)

”
94

ia the nature aad quality of ore, from day to day. Irrcgular changes ia

weather, labor and materials supply, and such also will still affcct the
Work.
All of this requires that the corporation and business management alicw to

thc opcrations racnagement a certain autononsly in resnect o monthly
o @ =

cupences, to capitul improvement, and cven as to chanye -.;f\ ourse and

BLguisment and new coastruction {sce paze 13) 0.5 cailiion;

-—

o g
bligatione 0.3 millicva; lose operaticn, forward supplier and operation,

C

[

and otucr 0.2<0.4 maillion.
L] -1'6- .‘




target. The feliowing are recommended as at least philosophical rules

2y serve the requircineats.

[ &4
t ol
O
Tr
]

1. Obtain places on the Board of Directors of the U. S.
ia numbers proportional to the actual iaterest, or to the optlional interest,
that you will have as the resule of your negotiations with the U, 8. Compaay

as to terms of agreement in advance funds.

2 Sven if the extent of such actual or optional interest docs not warrant
your holding a majority of the directorships, you still must placec a
Dircctor on an exacutive comumitice that has been given a high degrec of
coutrol and numboers prcz’crabiy no moxre than three. If still @ minority,
this place thea should have at least veto power ac to certain specified acts
of. the committce such as approval of itemns of major expensc, or of majosr

acguisitions or divestments, or substaatial chaages in operatingy schedules

o coursce.

5 Require the present company manageraent, in order to qualify it to
receive your funds, draw up and prescat & competent and aceeptabie schedule
covering for at least the next six months the contemplated equipment needs,
Work proccdures and chronoloyy, expensces, and production in terms oi ore
to be mined, copper to be produced, and dollar income anticipated.

4. This schedule, alter acceptance and inception, to be subject to roview
cach yuarter ycar and to your appr;;\ al of applications for rovision desirad
oathe part of eperations management., Alter first six moaths, such a

.

schedule then to be submitted in advance for each subsequent quarter yoas.

-17- N LS.




&agking an actual physical inventory of present supply stocks and other

o¢s not now exist) that wiil make pocsible

.

weekly performunce reports from ficld to you.

roas of production both of ore from mine

-

2oor cost, supply cost, and centra
chuuid be distributed between minin- co t
marketing (or realization) costs, and gencral cxpense.
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system of reports to ficld office on the part of operating foremen and

others, and a warchouse stock coantrol systemn. Cac man should suffice,

though initially setting up the stock control system probably will rcequire

work that will reqguire temporary aclp from the outside. It secms
desirable that at some carly date that existing capital equipment also be

inventoricd and appraised.

4 gecond overdue addition to the staffl is of 2 man both capable of and
given time lor exccuting (a) certain at least elemeatary engincering design
of plant componcents, assembly and construction, and topographic surveys
nceded 1o cagineercd plant construction and also, beginning in ihe ncar

. . . . . / . .
future, for maining control; (b) the funciions of an ore clerk; (c) supervision

of if act actual performance of the constant chomical analyses saquired by

wlBx

e ¥



the operation, and supervision and analysis of resulis of futurc exploration;

LI

(3) othexr normal functions of a plaat engincer. It would be of advantage
if the individual in this position was of such caliber as to serve in time as
mine and piant superintendent as reqguired occasionally to relieve the

present staii. (It seems well to note here that the engineering functions

above cited are now beiny undexrtaken by Mr. Lawrence and Mr. Casebolt,

but are by no means being fully discharyged because of gross overload.)

6. Retain title to major items of equipment as may be bought with your
funds, such as trucks, track drill, large crusher, compressor, etc.

Possibly assume title to or mortgage on certain principal items already

on propexty.

. The venture should have demonstrated its promise or lack of it
within 6 months ox a }‘rear. If la ck you would wish to retire. It
will not be feasible then to recover that part of your funds that
would have gone into coveriny periods of loss operation, costs of
installation of equipment, little if any of costs of construction, and
possibly not much of such of your funds as had covered cexrtain
prescnt obligations of manageiment.

To have title to heavy equipment items might return, through their

sale, but 10 to 15% of your advance; it is not of great dollﬂ"
. importance but may be of value in the rclationships between field

and corporation management. It also oifers o;:po;tumty for rental
charges that would add slightly to leverag
7. Attach some qualified person to your San Francisco staif to sexrve
as the typical link necded under the circumstances between ficld and

corporation management; to more ox iess continuously evaluate {iecld
7~

results, progrees, and competence; ot interprot to you the same, togethex

=18a



r found by the ficld; to agsist in the
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with validitly of problemn

goiution of the latter, a cleax nced at the present time, and scemingly to

be welcomed by the present operating stafl, ,
. .

2801 Cak Xnoll

Berkeley, California . ' ' ' X
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