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Financial Summary

1968 1967
Sales $21210,839 $17.,816,563
Net Income $ 3,398,039 $ 2,532,107
Depreciation $ 820,825 $ 724506
Capital Expenditures $ 1,384,000 $ 1,162,000
Year End Current Ratio 4.2:1 4.1:1
Year End Net Worth $20,713,851 $17,526,272
Shares Qutstanding, Year End 1,351,365 1,329,692*
Net Income per Share $ 251 § 1.90*
Copper Production - Pounds 36,476,000 36,749,000
Year End Inventory of Copper - Pounds 2,404,000 5,224,000
Average Copper Price per Pound 41.9c 41.6¢
* Adiusted for 5% stock dividend paid December 10, 1968
COLOR POSTCARDS 1. Mine and Mill

2. Acid Plant, Refinery, and Leach Plant

3. Mine and Mill

4.

Townsite




Highlights

Sales and net income both set records in 1968.
Copper production for 1968 was about the same
as last year, but sale of the excess inventory
accumulated during the strike boosted 1968
earnings.

The copper industry strike was settled in the
spring of 1968 and the industry began returning
to normal. Copper became available to most
users, but premium prices in the dealer market
have persisted to the present time, albeit at much
lower levels than during the strike. We do not
participate in these premiums on our post strike
production.

The copper powder refinery continued operat-
ing at a loss in 1968. Production did not reach
the breakeven point, but significant progress was
made in defining solutions to our problems. Our
joint venture partner, Chemetals, is leaving the
venture and the refinery program will be unclear
until we know what disposition will be made of
their part of the venture.

Garland experienced record sales in 1968, but
increases were in basic fabricated products which
command the lowest profit margin, so that net
income set no records.

Bagdad Plastics Company operated at a profit
during the fourth quarter, and we expect it to
continue profitable in the future. This is still
a very small part of our total company, but it
serves an industry that is capable of substantial
growth.

Bagdad Mine

PERSPECTIVE

The Bagdad Mine continues to be by far the
largest segment of our business. It contributes

" about three-quarters of our sales, more than

95% of our net income, and employs about three-
quarters of our people.

COPPER INDUSTRY AND MARKETS

Turmoil in the copper industry subsided rap-
idly following the end of the strike in March of
1968. Continued heavy demand for copper, both
domestically and abroad, has kept dealer price
above primary producer price, although premi-
ums are not nearly as large as during the strike.
We do not participate in these premiums be-
cause we sell to one of the primary producers.

Prior to the strike, primary producer price was

about 38 cents per pound. This was raised to 42
cents per pound following the strike, and in Jan-
uary of 1969 it was raised again to 44 cents.
Considerable additional world productive capa-
city is programmed to come on stream during the
next few years, and it is entirely possible that
world supply will exceed demand. In this event
I would expect dealer premiums to disappear and
pressure could develop on the primary producer
price.

The strike resulted in substantial wage in-
creases throughout the copper industry. Although
we were not on strike, we experienced the same
cost increases.

PRODUCTION

Sulphide concentrate production in 1968 was
22,218,000 pounds copper content, which is
13% lower than 1967. Ore grade during 1968
was 0.65% compared to 0.77% in 1967. Re-
duction in grade is the chief cause for lower
production this year. Production in future years
can be expected to vary somewhat, depending
upon ore grade, but neither 1968 nor 1967
production should be considered untypical.

Leach production in 1968 was 14,258,000
pounds copper content, which is 29% higher
than 1967. This increase was possible because
the new ore pile was in production for the full
year 1968, which enabled us to greatly reduce
the degrading effect that iron accumulation ex-
erts on leach production. Production during 1969
is expected to be about the same as 1968, and
by the end of 1970 we hope to have eliminated
the iron problem entirely by introduction of the
solvent extraction method of recovery. This is
discussed in a later paragraph.

Molybdenum shipments in 1948 were 599,207
pounds of contained metal, compared to 519,639
pounds in 1967. Price in 1968 was about 4%
lower than 1967, which reduced the benefit from
increased production. Molybdenum is a by-
product, so that production may experience rel-
atively wide variations from year to year, but |
expect it to continue to stay in the same neigh-
borhood that it has been during the last few
years. Molybdenum is in ample world supply, and
I do not expect any price increase in the near
future, and it is possible it may decrease.

Silver is very small by-product of our opera-
tion. We produced 63,242 ounces in 1968.



Rate of stripping changed litile in 1968 com-
pared to 1967. This rate is agbout twice that
required to stay even with ore mining, and we
expect stripping to continue at about this rate
for the next several vears.

Production costs during 1968 increased about
10% compared to 1967, This arises from a com-
bination of higher labor cost in the industry,
increases in cost of material and services, and
somewhat more difficult mining locations this
year compared to last. In addition, escalation of

smelter costs have added about a penny per
pound of copper. The total increase has been

st

New flotation cells recently installed fo reploce old less efficient
units.

in the neighborhood of three cents per pound of
copper, which substantially reduces the benefit

from recent price increases.

We have under way several major improve-
ment projects. The flotation cells have been re-
placed with new and larger ones. The new cells
give improved efficiency and lower maintenance.
Qur pit continues to get deeper, and we are
lowering the crushing point 190 feet. This will
shorten the ore haul and avoid major overhaul
of the present system. We are laying about 12
miles of pipeline to a new source of water. This
should give an adequate supply for many vears.

SOLUTION RECYCLED

The cost of these three projects will be about
$1,200,000. To this must be added the usual
vearly capital expenditures at the Mine.

OUTLOOK
Our copper production is relatively stable and

no large variations are expected during 1949
compared to 1968. 1 do not expect price during
1969 to go higher than the present 44 cents per
pound, and it is entirely possible that some pres-
sure on price might develop by year end, depend-
ing upon world demand. It is almost certain that
costs will be higher next year, both at the Mine
and the smelter to which we ship. Cost increases
cannot be pinpointed, but they might be in the
range of one or two cents per pound. Because
of the uncertainties of costs and price, there is

no way to accurately forecast results from the
Mine during 1969.

SOLVENT EXTRACTION

We have decided to proceed with installation
of the solvent extraction (SX) plant. This will
treat our leached copper and produce commer-
cial copper cathodes rather than leach (cement)
copper. The value of cathodes is six or seven
cents per pound more than the value of leach
copper. SX will eliminate the cost of iron and

replace this with the costs for SX reagents, power
for electrowinning, and getting the cathode to
market. Operating costs for producing cathodes
with $X are only a trifle higher than producing
leach copper with iron, so that mest of the in-
crease in value of the product can be credited

against depreciation and return on investment.
Investment will be on the order of $5,000,000
so that the direct return will not be impressive.

The chief benefit of SX is that it eliminates
iron and, therefore, the degrading effect this
has on our leach operation. lron contamination

) .
1 of leach ore becomes very serious after only a
1 . . . .
correr copPER few years operation, and this in turn substantially
;E%h:“DUED 1 ﬁ?EOhLOVED
DISSOLVED : FREE
H Tu REAGENT RECYCLED ACID RECYCLED
1
e r 1 !lh sk STRONG 7
¥ ' -
1 1 H
] ! H i
bt 1 J
: 1 CaroDE
1 COPPER ODPPER HODE q
! SCRAP IRON  § ! < EXTRACTION STRIPPING GELg e 99.95%
| e | 1 'PU.RE
» \ \ i !
| ﬁ I
 COPPER 0 N,ESQEEE” CORPER SOLLTION
BEARING I LEACH COPPER '
SOLUTION ' 0 16, 90% PURE e NO REAGENT
|
'S L L
] ¥ . LA
1 Flow chart of Solvent Extraction (SX)-Electrowinning plant, Dotted
' ) lines show the present method of recovery, which will be kept

int standby. 4



reduces production. This can be seen by com-
paring the 11,066,000 pounds of leach produc-
tion in 1967, when we were working on partly
contaminated ore, to the 14,258,000 pounds this
year after we brought a new ore pile into pro-
duction. We fully expect SX to materially extend
the life of our leaching ore body, but it is not
possible to put a dollar figure on this benefit.
Over the life of the ore body our additional re-
covery should pay for the SX plant several times.

The accompanying sketch shows generally
how SX works and compares this to the present
method.

Chemical reagents for SX are produced by
General Mills. We have tested this process quite
thoroughly in our pilot plant at Bagdad during
the last two years. A production plant similar
to the one we will install has been operating
satisfactorily at another mine in Arizona.

Holmes & Narver of Los Angeles have been
selected as engineering contractor. Engineering

The SX Plant will be located in the leveled area in foreground.
The acid plant and iron launders are just beyond the SX site
and the powder refinery is behind these.

is proceeding, but there are still one or two
parameters to be determined from our pilot plant
before we can complete engineering data. The
SX plant should be in operation sometime during
the latter part of 1970, but an exact construction
schedule will not be determined until engineering
is complete.

NEW ORE PROSPECTS

Continued drilling adjacent to our present ore
body has enabled us to define an additional 141
million tons of material with a grade of 0.52%
copper. Stripping ratio over this would be about

S

The possible new ore lays against the present ore but extending
deeper and further into the mountain. Principal areas are in the
main pit in the center of the picture and in the unmined area at
left center.

2:1. If this is combined with our present ore,
the total is about 185 million tons of 0.56%
grade. The combined grade is too low for
economic treatment with our present mining
and milling facilities. We are studying the pos-
ibility of constructing an entirely new 20,000
ton per day mill and increasing mining facilities
to feed this mill. At present we can only guess
at the capital cost of this project, but it could
be on the order of $35,000,000. This would be
a very major project for Bagdad, and | am
sure it will not materialize for some time, if
ever. We will continue drilling to perfect defi-
nition of the ore prospect. We will also get a
better idea of capital costs involved and operat-
ing economics.

Refinery

JOINT VENTURE

During 1968 our partner elected to resign
from the joint venture. This resulted from a pol-
icy decision of Gulf States Land & Industries,
the parent of Chemetails, to cease participation
in the metal business and concentrate on fields
more nearly in line with their basic activity. We
have had lengthy discussions with Gulf States
Land personnel concerning disposition of their
half of the joint venture, but to date no conclu-
sion has been reached. It is likely that they will
either sell their half to a new venturer who will
assume their position, or arrange for Bagdad
to take over the entire project.

1968 OPERATIONS

The refinery produced 4,120,000 pounds of
copper during 1968 which was an increase of
165,000 pounds over 1967. Inventory increased
870,000 pounds during the year, so that 1968
sales were about 3,250,000 pounds. After de-



ducting costs of copper feed, sales of the refinery
were $725,000 in 1968 which compares to
$673,000 in 19587, Loss at the refinery in 1968
was $604,000 compared to $1,012,000 in 19567
The operating loss (before depreciation and
equipment writeoff} in 1968 was $268,000 com-
pared to $469,000 last year. Reduction in loss
this year was possible because of somewhat more
favorable pricing and improved cost control.
During 1968 Bagdad took half of the total loss up
to September 21, and the full operating loss plus
half of the depreciation thereafter. September
21 is one possible cut off date for joint venture
accounting, but this could be adjusted when
final disposition of the venture is established.

During 1968 the refinery continued toc be
plagued by process and plant problems. We have
solved a number of these and have done encugh
investigation so that we now believe we know how
to handle most of the rest. We probably will not
remedy ¢ll of these problems until we know
disposition of our partner's half of the joint
venture. One of the most severe problems was
corrosion in the reduction autoclaves. Titanium
vessels were installed about a year ago and re-
sults to date indicate that corrosicn has been
eliminated as a major problem.

In spite of the problems, operation of the
refinery during 1968 was much more routine
and reliable than in the past and by year end
production was somewhat ahead of sales. This
enables us to intelligently plan our marketing
program which will be emphasized during 1969.
The powder continues to be well received by
customers.

FUTURE

Powder markets continue to attract us be-
cause of the 12 to 18 cent per pound premium
that powder commands over metal and because
powder is a small specialized market that we
are capable of serving as well as or better than
the major copper producers. Because of this,
it is our intention to solve problems at the re-
finery and stay in the powder business. Break-
even operation at the refinery will require sales
of about twice the 1948 level, but we believe this
and more can be attained. Whether or not this

will be reached in 1969 is questionable.

It is possible that there will be a relation be-
tween SX and the refinery in that certain types

of powder might be produced more economically
by electro-refining. These electrolytic powders
could then be finished in the present refinery.
This would broaden our ability tc serve the

powder markets.

Garland Steel Company

1968 OPERATIONS

Sales during 1948 {including sales to the mine)
set a record high of $5,055,000. This compares .
to $4,455,000 in 1967. The increase in sales
occurred in product lines that command the
lowest profit margins, so that profit during 1968
set no records. It was $114,000 compared to
$82,000 in 19467.

PRODUCTS

The shop was extremely busy during the year.
Sales of steel fabricated items increased substan-
tially. Sales of highway culvert decreased from
1967 due to a freeze on the Federal highway
program during the last four months of 1968.
The freeze has now been lifted.

Gunite machine added to the Garlond
product line this year.

Vertical fime kiln built and erected by
Garland Stee! Company.

Three car wash machines in various stoges of essembly in the
factory space recently taken for this purpose.



We built and sold 50 Rood Cotton Harvesters
in 1968, which indicates that demand for this
machine is returning. In 1968 we built about
$400,000 worth of Hurricane Car Wash equip-
ment, and we are expecting two or three times
this amount in 1969. Additional factory space
has been rented to accommodate assembly of
this equipment.

The lettuce machines are well along in proto-
type development, and we hope will be ready
for production this year. A gunite machine was
added to our line in 1968.

FUTURE

Garland entered 1969 with about three months
backlog in the fabricating shop, which is a
record high. Indications are that 1969 sales
will set another record, with strong showings in
steel fabrication, highway culvert, and car wash
equipment. Profit during 1969 should continue
to improve. Emphasis on development of new
products will continue.

Garland is an alert, well-managed operation
with a superior work force. Potential for growth
in both the near and long-term future is good.

Bagdad Plastics Company
1968 OPERATIONS

This operation is very small as expected. Sales
during 1968 were $100,000. There was an oper-
ating loss of $32,000 for 1968, which was the
first full year of operation for this company. It
operated at a profit during the last quarter of
1968, and we expect this to continue.

Line of molding machines at Bagdad Plastics Company.

During 1968 we manufactured products only
in the expanded polystyrene foam line. Qur pat-
ented machine for producing polyurethane prod-
ucts was not completed by the inventor, who has
since moved to another part of the country.

ACQUISITION

During the latter part of 1968 we acquired
Miller Plastics Company, which was about the
same size as Bagdad Plastics Company and had
a product line similar to ours. The Miller pro-
duction equipment will be moved into our plant
and the two operations completely integrated.

7

| believe the combined company will be large
enough to serve as a base for carrying out our
plans for the future.

FUTURE
During 1969 Bagdad Plastics Company sales

should increase substantially compared to 1968
and the operation should be profitable. However,
it will still be a very small part of the total
operation.

We are developing an understanding of the
plastics industry, and particularly the expanded
polystyrene foam part of this industry. During
1969 it is our intent to analyze markets for
expanded polystyrene products in locations other
than Arizona. We also intend to analyze markets
in Arizona and elsewhere for plastic products
other than expanded polystyrene foam that
might be attractive to us. This analysis will in-
clude planning of facilities and management
required to serve the new markets. By the end
of 1969 we intend to have sufficient information
to make a long-range decision on how far we
want to go in the plastics business. If our decision
is to move ahead, we should have specific plans
for proceeding. We will call on outside consult-
ants for assistance with this analysis and plan-
ning.

Corporate Matters
PROGRAM FOR GROWTH

There are some changes in emphasis in our
program for growth. We will continue to actively
seek new ore bodies with a variety of minerals,
including copper, sulphur, and other metals and
non-metals. In the past we have pursued this
by exploration of unproven prospects, but in
the future we will add the possibility of acquiring
existing and operating mines. We are not limit-
ing ourselves to domestic ore bodies. Copper is
one of the most important minerals to us, but it
increasingly appears that our best prospects for
this will be exploration immediately adjacent to
our present ore body at Bagdad. Consequently,
emphasis on copper is shifting back home.

We continued work on the Tucson coppar
property during the year. Indications there are
not becoming more positive, but we still have
not made a final decision.

Regarding manufacturing activity, it increas-
ingly appears to us that there are tremendous
opportunities for expansion of Garland Steel
Company by increasing sales of present products,
developing markets for special products, and
adding new special products. In addition, we be-
lieve that Bagdad Plastics Company may be
capable of substantial expansion, as discussed
above. Because of these factors, we have de-
creased emphasis on acquiring additional com-
panies and increased emphasis on internal
growth of our present operations. This by no
means eliminates the possibility of outside
acquisitions if the appropriate ones appear.



FUTURE EXPECTATIONS

During 1968 we reduced the inventory of
copper accumulated during the strike. This
added about $700,000 to before tax earnings
and, of course, will not recur in 196%. On the
other hand, if present price holds at least part
of this amount can be recaptured.

The present mining operation is relatively
stable and earnings growth in the future will
come from improvements at Garland, the Re-

finery, and Plastics Company, all of which are

expected. In addition, SX will contribute to
earnings. We also expect that new core bodies
will be found and will contribute to future
earnings.

In 1968 the surtax reduced after tax income
by $132,000. | expect the surtax to remain in
1969, but there is o chance it may not. All in
all, it is not possible to estimate whether or not
earnings during 1969 will achieve anocther rec-
ord. The Ten Years Charts show four factors with
important bearing on earnings.
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DIVIDENDS
The regular quarterly dividend of 714 cents
was continued during 1968. In addition, a 5%
stock dividend was paid in December of 1968.
The 714 cents per share cash dividend is being
continued into 196%.

MANAGEMENT
Management is an exceedingly important
factor to us, as with any company. We have
excellent management at all levels in each of
our operations, but we do not have great depth
of management. [n order to improve manage-
ment skills, we have initiated periodic meetings
of supervisors for the purpose of improving com-
munications throughout the organization, and
also imparting new knowledge to our people.
In addition, from time to time we conduct spe-

cific programs for specific groups.

Group attending @ one doy management seminar. Left to right:
f C. Bagart - Vice President; D. €. Lincoln - President; G. W.
Colvifle - Executive Vice President; Dr. Charles Phillips - professor
at Morthern Arizona University and seminar leader; R. G, Polfack -
President cf Bogdad Plastics Company; W. T. Garlgnd - President
of Garland Steel Company; and W. M. Brown - Yice President of
Gartand Stee! Carmpany.

Robert C. Bogart is Vice President of the Com-
pany and Assistant General Manager of the
Mine. We are proposing he be elected a Directar
at the annual meeting.

Robert C. Bogart at one of the Mine benches.

STOCKHOLDER MATTERS

An application for listing on the American
Stock Exchange is well along in preparation and
should be filed so that, if approved, listing could
be effective in two or three months. It is hoped
this will give a broader and more ready market

for our stock.

| would like to express thanks to our stock-
holders for the confidence they have shown in
cur Company and its management.

EMPLOYEES

We have about 675 employees in all of our
operations. Each year | find myself searching for
new words to express my feelings about our
employees and each year [ find | repeat myself.
Repetition is probably in order and is certainly
sincere. Our employees are the most important
asset of our Company. They constantly seek
and find ways to do a better job. Their loyalty
is above question. They display great ingenuity
and flexibility in sclving problems and coping
with new and difficult situations. We are indeed
fortunate in having the work force we have, not
only at the Mine, but at Garland and Bagdad
Plastics as well,

This year operations at the Mine resulted in
a bonus there of $422 000 which is a record
high. | extend my hearty thanks to each and
every employee in all af our operations for a
splendid job well dore.

BAGDAD COPPER CORPORATION

b Lol

David C. Lincoln, President

o



Consolidated Statement Of Income
And Retained Earnings

FOR THE YEARS ENDED DECEMBER 31, 1968 AND 1967

December 31

1968
SRk (Note i $16,111,935 $13,379,506
anufactured pfoduc’rs (Nc’re 7) 5,098,904 4,437,057
d o’rher mcome o 229,523 185,609 ;
- 21,440,362 18,002,172

7,453,988 6,412,048

4,061,856 3,570,940

3,218,530 2,771,986

1,285,677 1,189,332
272,272 505,759
1,750,000 1,020,000
18,042,323 15,470,065

3,398,039 2,532,107
JED EARNINGS be 12,505,550 10,384,548

Less Cosh dividends {$ d in 1968
- $.30 paid inl $.25 in 1967— ;
- Note 6) i B8 (288,373) (411,105)
- 59 Stock diwde ‘:d}' : (1,500,522)
Cdsh for fracttondik‘shares _ (12,306)

‘ ast%#lﬁsa f"eAmmcs 'éhd' of fyéc,,r it $14,102,388 $12,505,550




DECEMBER 31, 1968 AND 1967

ASSETS

Consolidated Balance Sheet

CURRENT ASSETS:

Cash

Accounts receivable, less allowance for doubtful
accounts of $46,693 ($33,055 in 1967}

Inventories {(Note 2}
Supplies, at cost

Prepaid expenses

Total current assets

DEFERRED CHARGES AND OTHER ASSETS {Note 3):

Mine development, less amortization

Excess cost of stock of subsidiary over book value
of assets acquired

Patents and trademarks, less amortization

Cash surrender value of life insurance
Other

INVESTMENTS (Note 4)

PROPERTY, PLANT AND EQUIPMENT, net {Note 5k

Buildings, machinery and equipment, less
accumulated depreciation
Mining properties and land, less accumulated depletion

December 31

1968 1967
$ 6,957,196 $ 650,727
3,019,487 5,447,200
2,210,131 2,242,931
1,357,760 1,234,575
92,479 90,629
13,637,053 9,666,062
974,112 1,298,817
772,072 734,504
290,485 424 555
277,079 233,177
338,087 202,933
2,651,835 2,895,985
1,558,975 1,610,549
5,549,428 5,247 967
529,803 459,605
6,079,231 5,707,572
$23,927,094 $19,880,169
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LIABILITIES AND STOCKHOLDERS’ EQUITY

1968

$ 1,051,138
674,563

1,078,561
408,981

3,213,243

3,378,412 3165932
3,233,051 1854790
14,102,388 /12505850
20,713,851 17526272

$23,927,094

11



(3 Consolidated Statement Of Source
2 And Application Of Funds

FOR THE YEARS ENDED DECEMBER 31, 1988 AND 1967

FUNDS PROVIDED:
Net income
Depreciation, depletion and amortization

FUNDS APPLIED:

Additions to property, plant and equipment (Net)
Patents and trademarks acquired
Cash dividends and payments for fractional shares

Investments in other companies, less losses of
joint venture

Cther, net

Increase in working capital

WORKING CAPITAL:
End of year
Beginning of year
Increase

December 31

1968 1967
$3,398,039 $2,532,107
1,285,677 1,18%,332
4,683,716 3,721,439
1,198,561 1,736,333
558,625
300,679 411,105
{16,006} 524,940
_ 112,098 45,241
1,595,332 3,376,244
$3,088,384 $ 345,195
$10,423,810 $7,335,426
7,335,426 6,990,231
$ 3,088,:.’15_4~ $ 345,195

12



Copper greduci ,
. Copper csncentfates

Capg)er pfem;nt es

Molybdenum concentrates
Sieét produc ts:
* . Raw materials
Wark: in pracesé -
Finished -gopds
’ Plastic yrsxiuc;s; »

copﬁer
dr{:wo%

Inven!*ories m’e campnsed of th

NOTE 5 — Property, plant and equipment
o ' N Balances at

OWWQ‘} e .
.~ December 3

507910
49790
518050

‘accelerated - methods . ‘provided ' by the ~ Int
Incorme ‘taxes have been computed .on 'the sg

- the amoun? recorded . in ’rhe acc unts

ki _December 31
Description 198 1967

Bmldmgs, machi nery

and eqmpmeat ,

' Copper Ming 512,656,302 $11,754,818
Garfand Steel 1,016,977 . 934554
Bagdad Plastics = 110429 3815

e 13783708 12727528
Less accumulated depreciation 8,234,280 7,479,561
5549428 5247.967

Mining:properties and land: ’

Copper Mine 1584515 1,539,746
Garland Steel 0 -259,166 227,660
1843681 1,767,406

Less accumuiated: depreciation’ . 1,313,878 1,307,801
‘ 529,803 459,605

. $6079231  $ 5707572

Property, plant and. equipment are ineluded in ‘the consolidated
balance ~sheet ‘on'"the ‘basis of cost. fo. the - consolidated group

sither In cash.or in- Capital “stock of “the' parent compcny at par

va!ue

Depreciation has. béen provlded over. the ‘estimated useful
lives ‘of the respective dssets on the stroight<line “miethod or on
T
33

al’ R Code.
e biusis”

Depreciation included-in costs and ‘experises in the consolidated
statement of “income Kas been’ provided - for the principal “types. of
buildings, machinery and” eauipment. as follows:

Ye:ar'f
‘Machinery and equipment . $687,35;{)" 5604178
Buildings j © 11004607 92,984
Land ‘improvements s :' ' 33015 27,344

.$724,506

Deplehan of $6,077 hos been provsded on ihe cost of mmmg: :
sroperties at 2895 cents per ’ron m 1968, Deplehon for tox purs
soses “has been cemputed on ¢ ‘statutery basis and dtffers from

" ‘:NOTE 6 Smck o;ﬁmns and chunges in paad -in :up:tal

The compcﬁy hns two “stock ophon pians under which: shares
of capaml stock are rade avm%nbte to officers: and employees of

-} fhe company aid its subsidiurtas Opﬂohs have been grant'ed for




alt shares reserved for option under the 1952 plan. The stotus of
the plans is os follows:

Shares under option 1963 plan 1967 plan Total
Granted but unexercised,

Janvary 1, 19638 30,044 2,55 32,640
Increase for 5% stock

dividend 445 128 573
Exercised {21,140) {21,140
Granted but unexercised,
December 31, 1968 3,349 2,724 12,073
Available for future options 23526 23526

All options exercised during the year were exercised gf a
price of $4.27 and were issued from authorized but unissued copital
stack. The 12,073 options outstanding, are alf exercisable at a
price of $14.41 per share.

Changes in other paid-in capitel are summarized as follows:

Year
1968 1967
Balance beginning of year $1,854,790 $1,854861

Excess of amount received over par

valse of optioned shares sold 37,369 11,839
Premium paid on purchase of
treasury stock (11,5103}

Excess of market value over par of shares

issued as stock dividend 1,340,892

$3,233,051 $1B54790

Balance end of year

MOTE 7 — Sales:

Sales are camprised of the following:
Year

1968 1967

Basic metals:

Copper products -

Concentrates % BBA3ETD & 5482683
Precipitates 3,480,528 2,827 Dbb
Electrolytic copper (toil) 854,514 1,228,753
Copper powder 1883777 1,951,781
Molybdenum concentrates 933,313 838,346
Silver builion 110,133 50,877

$16,111,935 $13375506

Manufactured products:
Steel $ 4999006 35 4433751
Plastic 99,898 3306

$ 50985904 § 4437057

NOTE 8 — Retirement and profit sharing plans:

Retirement bemefits for oll efigible mine employees are pro-
vided under an employer funded pion established on Aprit 1, 1965,
The company's policy haes been to fund pemsion costs gccrued, in-

cluding provision for amortization of post sesvice costs over a period
of ten years. Tha company paid and charged to expense $135,000
for pension costs in 12488,

The actucriolly compuled wvalue of employees’ vested benefifs
under the plan exceeded the pension fund by approximately
$58.000 ot December 31, 1968,

Garland Steel Company contributes to a trusteed employer-
employee funded savings ond profit sharing pion up te 12959
of its net income. The compeny’s contribution of $52,584 has been
accrued at December 31, 1948,

NOTE 9 ~ Income taxes:
The provision for estimated income toxes is comprised of the
foliowing:
Year
98 1967
United States income taxes $1,517,500 863,000
Less investiment tax credit for the year 68,060 40,000
1,449,500 823,600
300,500 197,000
$1,750,000 51,020,000

Arizong income faxes

Federal returns of Bogdad have been accepted through 1965
for Bogdad, ond 19484 for Gorlond Stesi.

NOTE 10 — Commitments:

As of September 30, 1968 the compony entered info an agree-
ment for the construction of a solvent extraction electrowinning
plant at the present mine site. At present it is estimated that this
plant will invalve o capital expenditure of approximately $5,000,000.
The compony haos the right to concel the agreement of any fime
and reimburse the contractor for costs incurred to the date of

canceflation.

PRICE WATERHOUSE & CO.
222 Morth Central
Phoenix, Arizona 85004

February 22, 1969

To the Beoard of Directors and Stockhoiders of
Bagdad Copper Corporation

In our opinion, the accompanying consolidated
balance sheet and the related consolidated state-
ments of income and retained earnings and of
source and application of funds present fairly
the consolidated financial position of Bagdad
Copper Corporation and its subsidiaries at De-
cember 31, 1968 and the results of their opera-
tions and the supplementary information on
funds for the year then ended, in conformity
with generally accepted accounting principles
applied on a basis consistent with that of the
preceding year. Our examination of these state-
ments was made in accordance with generally
accepted auditing standards and accordingly in-
cluded such tests of the accounting records and
such other quditing procedures as we considered
necessary in the circumstances.

é;awaz;atmée‘

FRICE WATERHOUSE & CO.
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Cyprus Bagdad’s Solvent Exchange Process

Raymond L. Jones, Cyprus Bagdad Copper Co.
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able economically, and it is planned to operate in the
future at the 8,000,000 pound per year rate. The plant
should show a comfortable profit at this production
level.

Markets for copper powder continue strong. We
have learned how to control characteristics of our
powder to meet customer specification on repeat
orders. This has been a significant help in capturing
our share of the market. Total market for our type of
powder is about 40 million pounds per year, which
means that we will be serving about a fifth of it.

Solvent Extraction Refinery

Construction of the Solvent Extraction-Electro-
winning (SX) refinery should be complete by mid-
summer, and it should be producing cathodes by the
end of summer. Capacity of this plant will be about
14,000,000 pounds per year of copper, which is all
of the leach copper we produce. At this production
rate no feed would be left for the powder refinery.
In order to meet this situation, we are stockpiling
leach production until the SX plant comes onstream.
The powder refinery can operate on this stockpile
for the balance of 1970, after which we plan to pur-
chase leach copper to feed the powder refinery.
A-permanent solution for this problem is develop-
ment of another small leaching ore body away from
Bagdad, the output of which would be used to feed
the powder refinery. We are actively seeking this
type of ore body.

The SX refinery will benefit Bagdad in two ways.
It will upgrade present leach production to cathodes,
which are about seven cents per pound more valu-
able than the present production. Even more impor-

3.0 e SN

tant will be elimination of iron from the leach oper-
ation. [ron contaminates the leaching ore, and in the
past has caused significant decreases in production.
Cost of the SX plant will be slightly more than
$5,000,000.

SX refinery under construction. Solvent extraction tanks are
on the right. The less complete framework on the left will be
electrowinning cells. The present acid plant and powder re-
finery are off the bottom of the picture,

Prospective New Ore

Drilling has continued on the area surrounding
our present ore body for the purpose of better de-
fining characteristics of this material as a possible
future large low grade copper ore body. Results are
incomplete, but to date it appears we could have, in
addition to our present ore, 200 million tons of ma-
terial with a grade of 0.50% total copper. We have .

not yet evaluated molybdenum content. Stripping

ratio over this material would be about 1.5:1. Part
of the stripping would consist of 110 million tons of
leachable ore with a grade of 0.4% copper. ’

To put the above in perspective, ore reserves as
defined today are 46 million tons with a grade of
0.69% copper and a stripping ratio not much more
than 1:1. We currently have about 65 million tons of
oxide ore on our leach dumps with a grade betwegen
0.4%0 and 0.5% copper. Completion of stripping for
the present ore body will add about 20 million tons
to the leach piles.

Capital expenditure could be in the $50,000,000
region, which is much greater than any required on
our past projects. To put further perspective on this
prospect, if the mill was sized at 25,000 tons of ore
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per day, recovery of sulphide copper would be on
the order of 35,000 tons per year, which is slightly
more than three times current sulphide production.
"At 25,000 tons per day, the 200 million tons would
last 22 years. Leach production could probably also
be increased, but not to three times its present rate.

Costs of the project are not known. Until econo-
mics are determined, it is impossible to estimate the
effect, if any, this prospect might have on earnings.

Two tasks are before us. One is definition of
equipment and facilities to exploit this quantity and
_grade of material and determination if the economics
are satisfactory. The second is to engage an inde-
pendent consultant to verify our data on possible
ore reserves.

The ore prospect previously reported in Tucson
does not now appear promising.

v
7

Prospective additional ore lies within the solid line. The
dotted line defines limits of the present ore body.

Steel Fabrication

During 1969, sales of Garland Steel Company (in-
cluding inter-company sales) were $5,703,000 com-
nared to $5,055,000 last year. Profit after tax in 1969
was $162,000, which is a substantial improvement
over the $122,000 of 1968.

During 1969 no significant new products were
added at Garland, but there was development of
present products. Sales of car wash equipment more

than doubled and reached a level where the Hurri-
cane people have decided to do their own assembly,
which feaves us with only the steel fabrication. This
will reduce our share of car wash sales in 1970. An
order was received for a second and larger amuse-
ment park ride. The lettuce planter and thinner has
been improved as the result of field tests, and we
hope this will lead to sales of this product. There is
revived interest in the cotton cleaning machine de-
veloped a couple of years ago.

In 1970 Garland should show modest growth but
with the economy softening | expect this to have no
major proportions.

Cyclones made by Garland for a mine in Arizona. This equip-
ment removes dust from air.
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O MMENT

Improved results in 1970 were the result of in-
creased price for copper. Sales increased 8% from
lust year and set a new record. Earnings during 1970
were 53% greater than 1969 and 42%¢ above 1968,
which was the previous record.

Inventories of copper products increased during
the year and resulted in 3.308.000 pounds of inven-
tory at the end of 1970, compared to 1,960,000
_pounds at the end of 196Y. Inventory rose because
cathode is a new product and required a working in-
* ventory, and sales of both powder and cathode were
sluggish during the second haif of the year. Further
increases of inventory during 1971 are not expected,
" but market conditions could change this.

Our program for growth during 1970 focused on
possible expansion of the Mine. Until financial re-
~quirements of this expansion have been determined,
we are not actively seeking other situations, either in
mining or our two fields of diversification; steel fabri-
cation and plastics. However, we did acquire Hurri-
cane Car Wash Systems as a companion to Garland
Steel under somewhat emergency conditions. In ad-
dition, the acquisition of Molded Container Corpor-
ation in Portland, Oregon, is still pending.

St
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MINING
'AND REFINING

Mining and refining is by far the largest segment
of our business. It provides about three quarters of
our sales, more than 95% of our net profit, and em-
ploys about two-thirds of our people.

Copper Markets

Markets for copper were very strong during the
first part of 1970, but have softened greatly during
the second half. Primary producer price began the
year at 56 cents per pound; it climbed to 60 cents per
pound; and then fell to about 50 cents per pound at

year end. Price in dealer ma?ets has been lower than
primary producer price, indicating additional de-
clines in price are possible. The present price of 50
cents per pound, I believe, is not uncomfortable for
either producers or consumers.

There has been talk of foreign producers agree-
ing to stabilize the world price. It seems to me this is
a sufficiently difficult political task that it will not
be done.

Mine Production

In 1970, 22,112,000 pounds of copper in con-
centrate form were produced, which is 8% above
1969. The increase resulted from higher ore grade,
which was 0.75% in 1970, compared to 0.65% in
1969. Ratios of mill recovery in 1970 were less than
1969, which prevented the entire increased ore grade
from appearing as increased production. We forecast
that concentrate copper production in 1971 will ex-
ceed 1970.

Production of leach copper in 1970 was
12,440,000 pounds, which is 16% less than in 1969.
This reduction was caused by iron contamination in
the leach circuit, a shortage of good precipitation
iron, and about a month of lost production while
changing leach recovery from the old iron precipita-
tion to the Cathode Refinery. Leach production has
been back to normal since October, and it is expected
1971 production will be about 14,000,000 pounds
of cathode.

Molybdenum production in 1970 was 402,000
pounds, compared to 450,000 pounds in 1969. The
reduction was caused by less molybdenum in the ore.
Molybdenum is a by-product of concentrate copper
production, and we take what we get. Price for mo-
lybdenum in 1970 was almost identical to 1969.

Recovery of silver from our concentrate by the
smelter in 1970 was 64,000 ounces, which is almost
the same amount as recovered in 1969. This is a small
part of total sales.
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Stripping during 1970 conti™®ecd at about a 4:1
rate. This is about three times the rate needed to keep
up with ore production. The higher stripping rate

gives an efficient operation and puts us in a good .

future position on both the present ore body and the
expanded ore body when we get there.

Mie Operation

The Mine continued to operate well during the
year. Facilities are not all new, but they are in good
condition and are giving good service. Operating
costs during 1970 were about the same as 1969. How-
ever, total costs in 1970 exceeded 1969 by about 7% .
We expect to hold the increase in 1971 below that
experienced in 1970.

Smelting costs during 1970 were less than 1969
because during 1970 we werc able to ship a higher
grade of concentrate. This will not continue into
1971, and we expect smelter costs to increase next
year. Concentrate is shipped to the smelter of
American Smelting & Refining Company at Hayden,
Arizona. They are faced with air pollution require-
ments along with other smelters. Their program for
compliance made it necessary to reduce fesd to their
smelter beginning last summer. This reduction is still
in effect. It has not curtailed any of our shipments to
date, but it could in the future.

The primary crusher is working at its lower loca-
tion in the pit. The pipeline from the new source of
water is now expected to be complete before the peak
summer demand for water. No major new capital
programs are contemplated for the Mine in 1971.

Cathode Refinery

The Cathode Refinery was delivered to us by
Holmes & Narver, the contractor, during the first
part of August. After only five weeks, production of
cathode was at rated capacity of 40,000 pounds per
day. Mr. Robert C. Bogart and his people were re-
sponsible for this, and considering that the plant

‘
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contains relativelygv and sophisticated technology,

it was a remarkable achievement. Capital cost of the
plant was very close to the $5,000,000 estimates pre-
pared at the beginning of the project.

Operating costs have not been fully evaluated,
but to date they are as forecast and are lower than
costs using the former method of iron precipitation.

Most cathode produced to date has been sold di-
rectly to a single large user of copper. Price has been
split equally between primary producer and quotes
on the London Metal Exchange. We are seeking to
make a long term contract for sale of our cathode at
a price based on primary producer price.

Powder Refinery

Purchase of the Chemetals’ half of the Powder
Refinery was concluded during 1970 at a cost of
$534,000. Since that time powder operations have
been fully integrated with other departments at the
Mine. Value added (after deducting cost of unrefined
feed copper) by the Refineryin 1970 was $1,513,000
compared to $1,460,000 in 1969. During 1970 the
Powder Refinery had an operating profit of $516,000
compared to $366,000 in 1969. After depreciation
and general overhead, the 1970 profit was about
$185,000.

During 1970 the Refinery produced 7,133,000
pounds of powder compared to 6,268,000 pounds
in 1969. The rate of production reached during 1970
can be sustained, or slightly increased if future
market conditions warrant. Operation of the Refinery
continues to be a combination of art and science. We
have found solutions to many of the problems that
originally plagued us, but diligent effort along this
line must continue.

In 1970 we sold 6,491,000 pounds of powder
compared to 6,328,000 pounds in 1969. Markets for
powder softened progressively during the year and
are currently quite depressed. There are few signs of
immediate market strengthening, so that production
and sales during 1971 are expected to be noticeably
below 1970.

We currently purchase feed material for the
Powder Refinery from a mine outside of Arizona.
This is satisfactory, but we are still seeking a separate
leaching ore body so that we could produce our own
feed.




Expansion Plans

During 1970 considerable progress was made
toward defining the body of low grade copper con-
* tiguous to our present pit and developing plans to
exploit this as ore. In addition to the present ore, we

have blocked out at least 228 million tons of material:

~

with a erade of 0.47¢¢ total copper. Stripping ratio -
g pp pping

over this would be about 1.2:1 und stripping would
-include 41 million tons of leach ore with a grade of
about 0.42% total copper. These figures have been
verified by an independent consulting geologist, us-
ing our drill and core data. For perspective, the pre-
sent ore body has 43 million tons with a grade of
0.69% total copper and a stripping ratio of about
1:1. We currently have about 73 million tons of oxide
ore on our leach dumps with a grade between 0.4%
and 0.5% copper. Completion of stripping for the
present ore body will add about 11 million tons to

the leach piles.
Holmes & Narver. the contractor that built the

Cathode Refinery. has prepared preliminary plans
" and estimates for the mill and ore handling facilities.
The plant would process 24,000 tons per day of ore,
which is four times our present rate. Recovery would
be about 40,000 tons per year of copper in concen-
trate form. which is more than three times our present
rate. Assumed recovery of leached copper would not
change from the present 7,000 tons per year, al-
~ though with the additional stripping, leach produc-
tion might increase some. Holmes & Narver estimates,
together with our estimates of the additional mining
equipment and support facilities, give a total cost
less than $50 million. '

The above figure is for carrying the project to a
point that will produce copper concentrates. It does
not include smelting, which has become a major con-
sideration. In light of the pollution problem, no smelt-
er in the southwest desires to contract for additional
feed, much less commit to any expansion necessary
to treat additional material. We are evaluating many
possibilities, but at the moment two appear most
promising. One is to build a smelter at Bagdad for
our material only. using a relatively new technique.
The second is to participate jointly with others and
build a smelter in the southwest to handle material

v

from all participants in the smelting project. Smelting
techniques in either alternative would reduce pollu-
tion to acceptable levels. It will probably be six
months before sufficient data are available for us to
determine if either method is satisfactory and which
might be preferable.

Another important consideration is the long
range outlook for copper price. Analysis of this is in
progress to give us confidence that the project is
economically sound. It is hoped analysis of the proj-
ect can be completed during 1971 and that by the
end of the year we will be able to make a decision to
proceed or defer. In any case, I believe it is a program
that we will do at some time.
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Hurricane Car Wash Systems, Inc.

In October, Bagdad acquired control of Hurri-
cane Car Wash Systems. We purchased or obtained
options on 52% of the stock of that company. When
the options are fully exercised, cost to Bagdad will be
$100,000. In the past, Garland Steel Company man-
ufactured much of the equipment sold by Hurricane,
which resulted in a substantial receivable due
Garland from Hurricane. Hurricane overextended
themselves financially and were about to become
bankrupt. We liked their product and the market and
decided to provide sufficient financial backing to re-
store the Company to health. In addition to the
$100,000 for purchase of stock, up to December 31,
1970, Bagdad had loaned Hurricane $521,000 and,
further, there is the manufacturing receivable due
Garland in the amount of $661,000.

Hurricane produces a full line of automatic car
wash equipment, from simple manually operated
units to complete high capacity commercial systems
capable of the most rigorous service. Sales are
through a distributor network and during the past
twelve months have been about $1.6 million. The
forecast for next year is for sales to increase more
than 50%. The car wash industry is in its infancy,
and I believe Hurricane gives us a good position for
the future.

Garland will manufacture all Hurricane equip-
ment, which is a natural tie between the two com-
panies and will be an excellent product for Garland.
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AMERICAN SMELTING AND REFINING COMPANY
Tucson Arizona

October 31, 1969

Reed F. Welch
BUILDING

BAGDAD
Yavapai County, Arizona

This memo briefly summarizes Bagdad's copper potential on the
results of our 1956 detailed study plus information published recently.

In March of this year, David C. Lincoln, President, announced the
following reserve:

Tons Grade (% Cu) w/o
"new ore'' 141,000,000 .52 2:1 g
Total, including 185,000,000 .56 ?

existing reserve

They are currently mining at a 4:1 stripping ratio and milling
6000 tpd with a head grade of around .60% Cu. This amounts to roughly
1000 tons of copper per month, with an additional 800 tpm from dump
leaching operations. Molybdenum production in 1963 totalled
600,000 lbs, silver 63,000 ounces.

v In December 1956 we (KR, JHC) reported open pit reserves as
follows: -

Total . N.

S.
Cutoff (% Cu) Tons % Cu % Cu wl/o
Sulphide ore 40 101,400,000 .68 00 1.63%
leach 76,100,000 Y 7 - -

Due to the rather wide spacing and erratic distribution of
many of the drill holes, only a part (around 35%) of the total
can be considered as ''measured" ore. The balance is classed as
“indicated'’, or '""inferred'.

-Considering the possibility of eventual commarcial interest
in deposits averaging around .50% Cu, it should be emphasized, we
believe, that Bagdad has a huge tonnage potential of that grade.
(end of quote)




Mr. Welch 2, ' 10/31/69

-

Exploratory drilling during the subsequent 13 years has increased

"the reserve but lowered the grade of the sulphide reserve. The

volume of leach material has no doubt been increased, also.

In the past, production has been from enriched ores, partly oxidized.
These reserves are nearing exhaustion and possibllities of finding more
chalcocite ore zones of important size are slim; however, exploration
possibilities for primary chalcopyrite ore are considered attractive,

Mr. Saegart, who initiated revival of interest in Bagdad, reported in.
May of this year: 'From my conversation with the Resident Geologist, |

“conclude that the limits of ¥ .50% copper have yet to be determined --

to the northeast, to the west and at depth. The eventual development
of several hundred million tons of Cu-Mo ore is reasonable expectation.'

With greater depth, of course, higher stripping ratios will be
involved, but this factor is offset to some extent by the higher mill
recovery in chalcopyrite mineralization assentially free of oxidation
products,

It is estimated that an up-to-date appraisal of ore reserves and
exploration possibilities would require at least three months' time.
As a basis for option negotiation, 300,000,000 tons at .50% copper is
regarded a realistic projection. '

| Y _émi?%r-*

. H. Courtrig

JHC:1ab

cc: JJCollins
TASnedden
WESaegart

RFWelch - 6 extra
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ASSISTANT CHIEF GEOLOGIST May 21 . ]969
W. E. SAEGART
"+ ASSISTANT CHIEF GEOLOGIST
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f Mr. Jerry C. Ryan, Controller - . w/ékj"DL [Pt (242
Bagdad Copper Corporation
Bagdad, Arizona 86321 4 jﬁ\f&—' . -wes
EE ' ’/;9 Dear Mr. Ryan-

On behalf of the ASARCO Engineers who attended the sub-section
open pit meeting at Bagdad last Friday, ! would like to thank you and
: ‘ your staff for a most informative and enjoyable visit., Those of us in
: the Exploration Department were especially pleased with the separate
- tour of the pit and surrounding areas, which was very well conducted by
| Mr. Rana Medhi. : ~

As | indicated during our dinner conversation, | am interested
: in recent exploration developments of the Bagdad Copper deposit. We
! hope to schedule an appointment with Mr, Lincoln to discuss the
: possibility of updating the 1956 Bagdad evaluation prepared by
Kenyon Richard, J,H, Courtright and other engineers from our staff.
Data used in preparing that study was made available largely due to
the excellent relationship which has always existed between our
companies. It is our sincere wish to continue to maintain close
laison with your organization. | will look forward to an opportunity
to continue our conversation and to meet other members of your staff.

% . Very L;;;%/§OJFS,

WES: 1zb W E. ‘S:eg:rt
¢cc- JJCollins

TASnedden

RFWelch

JHCourtrignt

Blind note on ASARCC copies:

The following statement is extracted from KER-JHC report of Dec. 29,1956.
"However, it certainly is worth noting that Bagdad has one of the larger
potentials of low grade copper '"ore' in the United States."

From my conversation with the Bagdad Resident Geologist, ! conclude
that the limits of +0.5% Cu have yet to be determined-~-to the northeast,
to the west and at depth. The eventual development of several hundred
million tons of low grade Cu-Mo ore is a reasonable expectation. By
updating the 1956 report, | would hope to develop factudl documentation

Y
cf the sbove inferences.

W.E.S.
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BAGDAD COPPER CORPORATION
NINE MONTHS REPORT 1967

November 10,1967
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The third quarter was an unusual one for your Company. In the past we have been operating
under a contract with the smelter whereby we sell our output to them just as soon as we produce
and ship. Under this arrangement we reported production as sales and any copper in inventory
was cartied at a price that we were realizing from the smelter. The industry strike has closed the
smelter, making it necessary for us to put our production into inventory. We are putting production
into inventory at cost and we will book our profit when the copper is actually sold. For this
reason results for the third quarter are highly distorted from what would be considered normal.

Net profit per share booked for the first nine months of 1967 was only 71 cents, which actually
represents a loss for the third quarter of 11 cents per share. This is in spite of the fact that
production during the third quarter was above normal and costs were well in line or below past
periods, The loss arose simply because at September 30 we had in inventory 8.7 million pounds
of copper and booked this inventory at production cost (18.4 cents per pound), which does not
even cover our G&A expenses.

Since September 30 we have arranged to export about 6.6 million pounds of our inventory, and
we expect to realize about 34 cents per pound on these shipments. The shipments consist of
about two months’ concentrate production to Japan and about three months’ of available pre-
cipitate production to Europe. Base price in export markets is significantly higher than domestic
prices, but freight is also higher so that we probably will not capture much benefit from the
higher foreign price.

Prior to the strike we had been'realizing about 33 cents per pound on our copper. If the inven-
tory had been sold at this price, the 71 cents per share would have been $1.37 for nine months.
In addition, company sales would show a significant increase over last year due principally to
the addition of Garland Steel Company. However, the $1.37 still represents a lower profit than
last year and is due to decreased copper production. Our mining program scheduled low grade
ore during the first six months of 1967; whereas, the first six months of 1966 had significantly
higher grade ore. During the third quarter of this year we have been in better ore and sulphide
copper production has started to catch up with last year, However, it probably will not catch up
all the way by yearend.

The new pile of leaching ore is being brought into use and has increased leaching production.
Production is not at desired levels, but is higher than it has been for a number of months.

Copper production for the full year 1967 is not expected to reach the level of 1966. The effect
of this lower production on earnings will be partly offset by higher price and also by the addition
of Garland steel earnings this year. At present I expect full year earnings for 1967 to be some-
what below 1966 because of the lower production and the likelihood that we will not have realized
profit on all of our inventory by yearend,

The copper industry strike has lasted longer than I thought it would. Widespread copper short-
ages are just beginning to appear so that until now pressure from copper users to settle has been
minimal. We have continued normal operations during the strike, except that we have put into
inventory considerable amounts of our output. This has required us to arrange for bank borowing
to continue operations..



Ultimate effect of the strike on our eamings is hard to determine, There will be interest cost
on value of the inventory, which will be about a penny or two a share. Bagdad maintains wage
levels comparable to the rest of the industry, so that the strike settlement will result in increased
employment costs. How much this will be is unknown, but I would expect it to be around a penny
a pound of copper produced. The major effect on current year earnings will be associated with the
profit we finally realize on our inventory and how soon we can book the profit. This cannot be
detemined until the strike is over

In any event, anyone associated with Bagdad; stockholders, employees, town folk, and sup-
pliers are much better off because Bagdad has continued to operate during the strike.

The first series of modifications at the refinery are installed and appear to be working as ex-
pected. The major modification of installing titanium reduction vessels and associated piping is
scheduled for January. The refinery is currently operating at about 40 per cent of capacity, which
is better than past levels but still not up to the break even point.

Work on liquid ion exchange as an independent sub-system is about complete. We have reached
the tentative conclusion that it will perform satisfactorily and that operating costs are attractive.

We need closer study of capital costs. We also need to establish compatibility between ion ex-
change and our present refinery, Tests to this end are under way.

Operations at Garland Steel are going well and several new products show good promise. A
machine for field cleaning of cotton as it is received from a ““strip’’ picker has been tested and
results appear excellent. Construction of a relatively large amusement paik rde is well along
and chances for repeat orders appear good. A higher quality car wash has been added to the one
we have been manufacturing,

Sales at Bagdad Plastics Company are increasing but are still relatively small. This operation
has not as yet shown a profit, but opportunity in the plastics field continue to make usoptimistic
about this venture,

We have been active in evaluating potential new ore bodies and acquisitions but nothing con-
crete can be reported at this time.

At a Directors’ Meeting on November 3 cash dividends of ten cents per share were declared.
This consisted of the regular quarterly dividend of five cents per share, plus a yearend extra
dividend of five cents per share. These dividends are payable December 10, 1967,to shareholders
of record November 10, 1967, In addition, beginning with the dividend payable for the first quarter
of 1968, the amount of the regular quarterly cash dividend was increased from five cents per
share to seven and one-half cents per share. The seven and one-half cents per share first quarter
cash dividend is payable March 11, 1968, to stockholders of record February 9, 1968, The Board
of Directors intends to continue the tegular quarterly dividend rate at seven and one-half cents
per share provided that the earnings of the corporation continue to justify payment of such a
dividend.

Sincerely,

BAGDAD COPPER CORPORATION

David C, Lincoln, President
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'WESTERN MINING DEPARTMENT
" Salt Iake City, Utah

Jutie 22, 1959

‘ A "Mr. Kenyon R:Lchard Ch:.ef Geologlst
- Southwestern Department

American Smelting and Refining Company

813 Valley National Bulldlng

Tucson, “Arizona

Dear‘ Ken:

 Here isa copy of a letter T have written to Darwin. FPlease
keep it confidential, 'but‘ I thought you would like to know that the
opportunlty came along to say another word or two.
‘ Darw:.n, during a telephone conversat:.on, asked. me what my

current thinking on Bagdad was. In a fairly politic manmer, I have

© told him.

' Regards, )

3. D. Yiocent

J'DV lh

Encl.




WEE‘:TERN mzmtc: BEPARTME!NT
Sal't Ialie Gity, Utah

) "Mr. oA J. Paye,, Assistant to V:i.ce Presiﬁent B
Mining Depaitment. - ‘
American Smélting a.n& Befimng Cempan;r

/120 Brosdway

m’ew Y‘ark 5,, 'New Yerk

_ BAGB&I} COPPER
» ‘Bear S:Lr* ‘

v I have br:.efly reviewed the Bagdaét correspcnﬁence emd reports,
inclu@.ing tha:b of Mr. R. G. Crane of" Central Research. :

- In view of Ceam pa]iczr on smelting and refming cf
' concentrates and pm'eeipitates, I think that % wherein the -
i‘l@tation concentrate was roasted, leached, and the copper precipitated
by iron serap and sent to thE & smelter siong with the copper produced
from leaching waste dwnps, should be ¢liminated. Likewise, Case IV,
the Dorr fluosolids-electrolytid process a5 used in the Bapdad pilot
plant, can be elimindted for the same reasons, although technically and
aconemicafﬁy I think it has patential advantages for Bagdad over nozmal

- prec:edures, :

I have hmted consideratlon to Case I and Case II, as they are
called in Mr. Crame's report: Case I, without any credit for copper
production from leaching waste Tock and mixed ore, ana Case II » wherein

that 3.s taken into consmdemtzon.

Bagé‘ad is now 3.eachmg waste rock te an exbent 11mited ‘iay their‘
low production of acid and thelr water supply. Although my information
- is not up to date, I have no réafeu to believe that they have not found
it practical and economic. Therefore, I d6 not believe Case I is‘w falr
ghatement of the pmgerty 8 potential. In considering Case II, two
ether factors also should be given consideration: R
m“"'—w
' (1) Basing freight and trestment charges on shipping to
El Paso, although Bagdad is shipping to Hayden at the
pregent tme, is a sma,}.l plug factor.

(2} Capita.l cost Tor an aaid plant was estimeted at
$1,000,000, based on a contact plant. The Keyes
auto-oxidation type of plant would radically reduce
this cost and. ‘hag ather mpertant advantages.

(a) Cont &f acid ‘mulﬁ be lower by an appreciable
: degrae.




(’b) The barren selution after precigitatian of
. copper contalns FeSO) which is necessary as
" & catalyst, aceording to Sid Neslen, and
which is oxidizeﬂ. to ferric sulphate by the
5 is W1y desirable for leaching
chaleopymte and native copper. Ordinarily,
due to the low amount of pyrite in Bagdad
ore; not too much ferrdc sulphate is formed
by leaching. Inspiration, who have similar
ore, do everything in their power to build
up the ferric sulphai:e contenﬁ.

| With the large pit and a cutof? of 0. l; cogpér there is an '
estimated 101.4 million tons of leach rock with an asezy of 0.39% copper\
and 7.5 willion tons of mixzed ore with an assay of 1.04% copper. This |
18 & tremendous reserve of cepper, appraximately o7, 520,000 1‘ba.

Using a fa,gare of 50% recovery for the leach vock a 80% far
the mixed ore, an overall recovery of over 520,000,000 ibs. of copper
results—or nearly L0 years at a lEach rate of 1&0, 000 lhs. per day.

If we assume 5.0 1bs, of acid a.t 0 9¢ per 1b., 1.5 1hs. of
scrap iron at 3¢ a 1b., miscellaneous costs of 2.04 per 1b. and treatment,
freight, refining costs of 6.0¢ per 1b. for a total of, say 18.0¢4 a 1b.,
a net of 12¢ @ 30¢ copper emoumts to $60, 000,0@0 or $1,680,000 in a year,
before taxes and ammrtlzation.

Tt is true that there inay be betber \Wa'ys to treat 'the mixéed ore
such as 'bhe Ansconda dual process, LPF or Cyprus methods. However, for
simpl:.eity I bave nmited the ealculatiens ) laachmg. '

T have used an estima.te@. reewery “of 50% for lea.c.’aing waste

dumps although Bagdad test results indicate that a higher exbtraction is
probable. The Bapgdad ore contains copper oxides, cepper silicate,
chaleocite, mative copper; and chalcopyrite. Solution of copper oxides,
gilicates and chaleoecite should be nea.rl;r complete, native copper is

soluble with acid, oxygen, and ferric sulphate, according %o Iuspiration,
and chaleopyrite is thought to be seoluble to an exbent of 40% or theresbouss,
perhaps more with long time oxidation in waste axmp heap leaehing. No one

lenows definitely.

Thig hypothebwal praﬂuctmn of copper from leach rock and
mixed ore also depends on having an adequate supply of water to circulate
about 3000 gpm, which astumes a loss of about 20% due te evaporation
and seepage. This does not allov for discard of part of the leach
solut:{en since ‘Bagdad is low in pyrite content.

Aacording t0 thia caleulation a winimon of 5"—6’6 gpm af water
would be requived for lcaching, . This is perhaps conservative since the
‘ 4 waste dunps are considerably higher in copper content than many of
those being leached in Arizomsn and a flow of 3000 gpm may not be needed
to obtain a praauctim a’f 1&6,“@ Ibz. per day.

=
b 2, a &
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To date there has alweys been an adequate supply of iron scrap,
mostly supplied from the coast or Texas. Sinee many of the smaller ‘
cities have not been tapped as o sonrce, I would imagine thai supply
will keep up with demand. K ‘ -
C Although these items ere large plus Pactors, they still
not solve the problem of purchasing the stock at a ressonsble price,
nor do they get around the necesgity for spending a lavge amownt of
capital on a property that is mergimal during pericds of low metal
prices. , A e ‘ : ,

I still hope something comes of it and that I get a chence to
work on it before I retirve. ‘ , »

3. D. Vineeh

*Mise, 34
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WESTERN MINING DEPARTMERT IR
Salt lake City, Uteh - oo

April 1k, w57

FILE MEMORANDUM:
' KEYES HpSO,, PROCESS Am
CYPRUS MINES

The Keyes or TVA-Bureau of Mines sulphuric acid process has been
proposed by mapy authorities as a means of producing weak aoid ‘For hydro-
metallurgical leaching. Cyprus Mines Corporation on the Island of Cyprus
put in a plant in 1951 and which has continued to function satisfactorily
to date with very low acid costs. Atteched to this memorandum is a copy
of Mr. Sid Neslen's report on the Cyprus plant. Mr. Neslen was loaned to
Cyprus to expert and start their operations up. e

T have discussed the process with Mr. Neslen and he believes
than an improved plant could be designed that would obviate some of the
mechanical difficulties that were first encountered at Cyprus. These
points of design are: '

1. The conerete reactor cells should bé -lead lined.
{Lec Able stated that they were evehbually able to
use bituminous ﬂaLDt gatisfactorily).

2. The gas cooler from the sulphur burher or sulfide
roaster should be an alr cooled heat exchanger.

3. The blowers should work on the dry gases rather
than on the wet gases as was done at Cyprus. In~
" other words the¢ blowers wonld be. between the cdoler
and the scrubber, rather than fellowing thé scrubber.

4., The blowers should be plated with lead and Mr. Neslen
recommends the Kestrer blowers made in England as being =
very satisfactory. The Sutorbilt blowers plated by
Mr. Neslen in 1952 are still in service and have not
been repaired since that date according to Mr. King Gf
8ilver Bell.

5. The fused silica S0p dispersion tubes gave conslderable
trouble due to blinding. Mr. Neslen drilled 1/16" holes -
in them which seemed to cure the trouble with no apparent
loss in efficiency. Mr. Ed King, Assistant Mill Supt. at
Silver Bell, states that these tubes were later replaced

. with orlon bags or sacks that have proven very satisfactory. = .

6. Mr. King also reports that once the plant was in steady
operation they were able to operate with only one man per
shift who took care of the roaster apd the acid plant.
Direct eost of acid was $4.00 per ton excluding the cost )
of Pyrite .

‘-




Flle Memo

7.

10.

JDV:1h

S0z and stoh in sclution. Mr. Neslen thought that

-

Early laboratory imvestigations of the process had V.
indicated that copper ion would inhibit the reaction.
Mr. Neslen stated that this was not found to be true
at Cyprus and no i1l effects were found even though
some pregnant leach solution was circulated through
the cells.,

Mr. Neslen states that 1.0-2.0 grame of ferrous sulphate
per liter is suffiecient to trigger the réaction. More
Fe30L bas ne ill effect aside from consuming 802 to

form ferrie sulphate instead of HpSOy. This could be ) T
easily controlled, depending on how much ferric sulphate S
is desired for leaching if barren solution from the o
precipitation launders is used.

Acid mist and 50 losses were not serious after a
packed tower was put in on the exhaust system. Work
done by the Bureau of Mines at Henderson, Nevsada,
indicates that turbo agitalors will put most of the

this might be s worthwhile imrorovement.

Both Mr. King and Mr. Neslen approve of the process _ B
for mamufactering low grade HpS0y for leaching. Mr.
Neslen stated that there was no diffieulty in making
10% - 12% HpSOy if desired.

]

A4 %,Za et
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&'n R: o Hen(h‘i.sks;‘
Residant Dirsctor & Mansger,
Cyprus Mines Corporation,
Skouriotinsa,
Dear Sir,
Az requeated by your Mr. George [ubb of the Los Aingeles
Offica, I am gttaching & report of my work in comnection with the
acid plant., 1 am &% your service for any discussion comcerning the

plant oparation or sny future improverents that you might have planned.



The following repord is & brici degcriptisn of the ¢perationz of the
Cyprus Fines Corporation im soniunstion wivh the aol d p 1ants

The ore from the mine esntaining 3.9% =oppes 18 handSed in the usual
manner for & conventional flotaticrn proecss for copper sulphide flatation,
The major content of the ore 45 ircn pyrite which is ssparsted into two
grades und pumpad to stock piiss. The firet grade iz a very clean pyrite
of S0% sulphur content and the se.ond grede is & slinss pyrite of L2% sulphur-.
The mili handles 2200 long tons of ore per day &nd produces 300 tons of 18%
sopper concentrates, 1300 tons of first grede pyrite and 100 tons second
grads pyrite. The two grades of pyrites are sold {or the manufacture of
sulphuric acid,

The finely ground ore from tne crushing pilant is leached with weak
sulphuric acic in special revolving drund, The seid censumption is 15 pounds
scid {100% basis) per ton orsa  The acid etrength is regulated to leach only
the cxidized copper and to miintain 2 minirun amount of excess acid for ds-
position of copper over serap iron in the cemontation plant, After leaching
the mixture is pumped to four .22 ft. Dory thickersrs. The ore goes to an
alkalins eircuit flotation plant and the solution to the cementation plant
which proaducea approximately six tons of 8f cement copper per day. A
amall stream of the thickener solution overflow {s pumped to the acid plant
supply tank. ALsc e small stresm ¥ water from the cemsntation plapt re- *,

Ject ia punped to another scid picat supply tank. “Btreaga from these tmo DA

supply {epks are properly mixed and furnish thes feed solution for the acid
plant progesa.

The suiphur dioxide for the acid plant ia produced by roasting the slimes
pyrite in a twelve deck Herreshaff rosster. Tonnages of eight to thirty long
tena of pyrite per day were roasted succesafully. The rosster gas is cooled
and acrubbed in s spray tower using the water mixture as mentioned above,

The feed water regulation is governed by the ferroua iron content and is
mixed ¢t~ give 2 final solution of 1.5 to 2.5 grams per liter of soluble ferrous
iron, The wet sulphur dioxide gas is pumped with a small Roots Comnoraville
type positive displacement bilower of Carpenter #20 stainless steel. The gas
is pumped through four oxidation cells at 2,2 lbs. per sgq. inch preasure.
The molution from the scrubbing tower is pumped to the oxidation cells and
flows by gravity to the final pump for storage. The calle consist of four
rectangular tanks 21 feet long. 15 fset wide and 10 feet desp and hold approxi-
metely 16,000 imperisl gallons per ceall. Each cell has four submerged head-
ers for the diffusion of the gas and air. Water scrubbed air is pumped by a
Xash compreesor through a series of tubes in the headar. The tubes sra mads
of a very finely divided and bonded guarts partigle. Theae tubes give a
very Tifie air bubble which is required for mexiwum cxidation. The air header
is submerged eight feet in the solution end the sulphur dioxide header five
feet. The sulphur dioxide hesder consiats of a seriss of lead tubes drilled
with holes of 3/32" diamster to give & bubble to react with the air bubble
for proper cxidation of the S02 gas. Ths best oxidstion results were obtain-
ed with equal volumsg Qf gas and air. The chemical reaction is duse to the
eatalytic action of the ferrous iron in sclution. The completeness of the
chemical resotion is determined by analysis of the solution, When all of the
ferrous iron iz cxidised to the ferric stats the agid concentration goes on
to complation. A maximm strength of 12X HPSOL wes meds in this plant but
writer (irmly believes that stronger acid can be made with jmproved and
enlargad design. THé process at present is making 6% acid which is best suited
for the present leaching protlem,



The exit gases from the cxidaticn calls (0.2 to 0.3% S02) are drawm from
the top of the cells by means of an exit header and an all lead fan, The
fen pulle the gases through two absorpiion towars in paraliel., The_ solution
from the number one call jis purped over the towers for the absorptidn medium,
The sulphur dioxide gases ara shrorbed completely but the exit pases still
contain eppreciatle amounts of 303 and V290l acid mist. The fog and mist
coma from the catalytic action on the pesee in the roaster. These gases are
not sbsorbed in the plant solutions at all btut pess on out to the atmosphere.
Present. plans at Cyprus are to build a coke tower and lead lined atack to
filter the excess moisture {rom the zases. These mists will not be caught
by the coke, The use of & mist cobtrell system will aid very much in the
removal of thes= gases but the sverall economice of this should bs investi-
gatedo

The experiance of the writer tas heen that nomplete removal of the mists
involved in any of the plants can be obtained by mist cottrell treatmsnt,
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Ths following report gives in detail the warious changes, improvements
and operations of the acid plant &t Cyprus.

Elsvator

The elevatar gave considerable irouble both mechanical and alectrical
for & period of approximately one month befors it was operating properly. Electrical
cables and junction boxes were relocated ssveral times. The shaft was completely '
hotised in with asbestos sheeting because of weather conditions causing trouble.

Hosater

The general conatruction and mechanizal condition of this equipment wag
very good. A considerabdble cutting of steel floorirg etc. was required to prevent
transmission of vibration and allow room for heat expansion, Sultable working
tools snd platforms were made to aid operations. 4n oil tank, oil lines, air
1ines and oil burners were made and installed before roasting operations could
start- A slow burning wood fire was used in several locations to properly dry the
brick work before operations. A large vent plpe was installed to handle the hot
exit air from the roaster arms. It was made 3o that the hot air could be directed
ageinst the ore hopper to help dry the pyrite. A butterfly damper was installed
st the inlet of the cooling fan to regulata the cooling air to the roastar arms.
Calcine and cyclone hoppers and gates were improved to keep dust losses to a .
minimm. A six inch bed of refractory sand was rabbled on the top six flocrs of '
the roaster. This protested the brick work and helped the roasting. It also aids
in the removal of any hard incrustations formed which is very comvon in roasting.
After approximately four monthe of operations the apeed of the roaster was changed
from 55 sec. per rev, to 8l sec. per rev., This improved feeding amd roasting.

Tha high grade pyrite was roasted for ssveral months and gave good resulits, Since
then the slimes pyrites have been used with good results. Incrustations from
eithar typs has been very, little but reguires daily attention: Tha slimes had to
be screensd due to the hard lumps and general condition of the ore &s these large
lumps would ceuse srm and rabble breakags, also we'ild not burn geod. All alloy
rabble bledes of the lower ssvan floors are belng currently replaced by cast iron
mede in the local foundry. The alloy rabbles will be used for spares on the upper
floors as required. In cases of emergency the arms can be bandled the same way.
The calcines have varied in sulphur percentage from 0.5 to 1.9 due to operations.
With more experience thes operaters should be able to get 1.5 or lesz- The
roaster has six floors in excess of the requiremente of meximum ro@sting. The
jower six floors just rabble the calcines to the hoppers. Tonnages from 8 to 30
tons per day have been roaated with good results, The upper decks and sections
of the roaster ouilding have been suitahly housed with asbestos sheeting for bad
weather, The roaster cooling fan is not needed for present production require-
ments -

Cyclone & Cooling Tubes

The cyclone settlers are giving excellent results with the fine dust
and mechanical carry over. A small amount of the finest of particlas go on
through to the zpray tower. The two typss of pyrite create little dusting duwe
to roasting, the slimes being much greater due to the large amount of material
less than 200 mesh, Oas velocities are very low dus to mmall tonnsges required.
The cooling tubes were cut out of the circuit with tlind flanges installed at the
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bages. Tha sutcmatic tomparature controlled dampers that were installed to use
the scoling tubes are not needed, These dawpars might be required in the case
of maximms production at a future time or vhenever gas temperatures go too high
for the sprey tower to handle,

5crubbing:Towere

These towers srs producing zoed remilts in coscling and scrubbing. A
very smell amount of dust is csught here and goes with the acid solutions to the
fipal storage tenks, Temperatures ag high as 8C0° F have teen handled very well.
The forty low pressure sprays show a small amount of corrosion. At the last
{ngpsction after six montha use showed incications of lasting six to nins monthe
Jonger. The original berl gaddle packing of assorted sises has been removed and
replsced by 13% saddles only, This prevents plugeing to a grest extsnt. There
iz no entreainment of liquida ss velocities are low snough, 4 very small amount
of fine dust plus selenium passes through the packing and is deposited along the
squipment and also precipitated in the ascld sclutions but finally settles in the
storage tanks, The original mechanical safety gsals became uscless dus to
gorrosion by the roaster gases., Theec were replaced by an all lead liquid seal
and bave functicned properly sincs. The purpose of these ssals is to prevent
collapse of tha lsad linings due to & sudden increass of vacuum. All sump
govers had to be covered with lead and sealed im ‘hs openings to ksep the gases
from hindaring operations and getting out to the atmosphere.

Sutortuilt Blowers

These blowers have given censiderable trouble since operations wera
startad. The driving shafts of the two blowers ware broksn shortly after the
start of operations due tc poor base alignment, sxcessive knocking and vibration.
Tha corrosion of the geses and iliquids was excessive. The centrifugal force of
the rotors on the gsses deposits a woak acid drip in the blower which analysed
as high as 300 g.p.l. of sulphuric acid, Thess gases consist mainly of sulphur
dioxide, sulphur trioxide, sulphuric acid misi, water vapor; Jxygen and nitrogen,
The roasting of pyrite ore causee the formation of sulphur trioxide due to cata-
lytic action on the suiphur diexids and in turn combines #ith the water vapor to
give steges of sulphurous to sulphuric acid mist. Thess mista are very fine and
are not complately scrubbed ocut in the spray tower or cells or absorption towers
but continue out to the atmosphere. The corrosive asction and mechanical troubles
have areated a considerabls amount of work in the mechanical dept to keep one
or two blowers in operation, A complete saparate report of this has beén made
by the acid plant and mechanizal dept. The four semicircular sida sections of
the blowers were vary porous and gavs evidence of poor technique in casting. The
variable speed puileys and belts for these blowers proved unsatisfactory and were
replaced by solid pulleys and belts to sult and are giving good service. Ths
stainless stesl pulsation silencers were corroded beyond use in the first few
weeks, They were replaced by lead castings of eight per cent antimony and have
given good service since. The lead line for transport of sulphur dioxide fram
the blowers to the cells was suitably covered and protected by wood.

Oxidation Calls and Headers

The mechanical design of the air and sulphur dioxide hsaders was very
poor and the entire thirty two had brokenm dowm within several weeka of operation,
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Exsessive vibration and swaying of the equipaent was the main causs. Suiteble
wooden supports and bracing and Zmproved lead hangars were installed and havs
given a2 good performence up Lo the present time., 411 stainlese steel thermo-
souple wells were corroded and were replaced by lead caes, All lead pluge for
the drainage of the cells and sumps were removed besause they were located im
insocessabla places. A portable pump was built to remove the acid from the cells
when repairs were naceesary. DBy pass lines for the air and sulphur dicxide have
bean built soc that either blower can supply gas or air to either section of cells.
The total oxidation process by eir from the aloxite tubes has been very good, The
air bubblas are very mmsall and give & maximum of chemical action required for oxia
dation. Ths turbulence of tha liquids is very good- The ratio volume of air to
sulphur dioxide was originelly 1.2 to 1.0 but since haa been cut to equal volumes
or less of air and giving good results. The sloxite tubss are gradually showing
u%gg of plugging, The blower pressure required has increased from .
1bs. per sq. in, The life of the tubes has been prolongsd scmswhat by soeking
the tubes in the cell acid for short periods during operations. At prosent the
useful 1ife of the tubes would be difficult to predist. The increase in resistance
effects the volume delivered directly. Some research work was performed on the
tubes but no definite improvement was obtalned. Due to the high initial cost and
labor installation, substitutes should be tried in the near future. About 100

of these tubes have been usad in replacements mostly dve to mechanical btweakage in
handling and trouble in the cells- The &4 flow asters for the regulation of air
and sulphur dioxide volumes have been removed a3 they are not required for good
operation of the cells, All rubber hoss connections to the calls have been
sovered with steel clamps due to the incraessse in pressure required and protection
from the sun. The bituplaatic coating of the cellz and storage tanks has failed
to & considsrables extent, Concrete pisrs were installed baneath the partitions
of ths cells to support the headers becsuse tha reinforsing steel was disaolved
by the acid solution and partitions were devaloping cracke. The cell partitions
have been coversd with ssveral layers of [ibre gless end bituplastis to prevent
excessive corrosion at these pointa. The coating of the csells on tha north section
was repaired two to three months ago and is showing definite signe of corrosiom
and must be repaired again. The acid storage tank st the [lotation mill has been
repaired the second tims. The coating in the towsr sumps is in good condition
dus to 1ittls or no oxidation reactiom &nd the acid strength i3 very low at these
points..

Nash Blowers

The Rash blowers have given a good parformance of supplying air to ths
oxidation cells. After sevsral months of operation they were complsately coated
with lime deposition and would not operate. This was removed and supply and return
linea were constructed to handle the trestsd water from the power houss, The
blowsrs have operated very well on this water. The air filters are operating
satisfactorily and have been housed in %o keep the dust particles ocuvt during windy
weathior., Suitable comnections for fnter-locking the blowere and blesder valves
for regulation of flow were inatalled,

Ahommuonimra & Stacks

The distribution weirs at the top of the towars gave very poor distribution
of liquids but were changed and improved and the abscrption of the sxit gases has
been excellent, Proper distribution of absorbents in towers is very important
in any procese. The original solution level floats were discarded for various
reasons. Others have bsen made and installed in more suitable locations and giv-
ing good results. The present stacks are too smell and gas velocitiss too great.
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Sultable ooke towsrs are being tuilt to serub out some of the moisture of the
exit gegee,

Paps and Storage Tanks

The pumping syotem is giving a good perfurmence with a minizum asount of
repsire. All pump priming devicea wers romoved as {hey are not nec¢ssary, Scme
chertges wers made to balance the plant flox. The ammsters for ths pumpe and blowars
were trensferred from the powsr house tothe control room to improve operstions in
general. By peses connsctions for ths siorage puwps wars meds so that either pump
oould pump to either storege tank. Pids of fibre glass have bean placed in the
bottoms of the storege tanks for protection where ths acid falls into the empty
tanks, Full storage tank capacity will supply the lsaching plant for approximately
twenty days at the present rate of consumption which is also about the minisum rete
of roasting slimes.

Kestrer Fans

Ons fan was considerably out of balanes but was repaired before operations.
The variahle speed drive pullsys have given considerable trouble and have been re-
placed by solid pullm general performance of these fans hts been excellent.
A/m '
Dissel Engine

This power unit is an excellent one and will handls the load
Kestnar fans when neosssary. The water supply for flooding the towsrs of
a power failure hss never been used. Cperations heve been edjusted to bandle the

gases

roaster gases in cese of repairs on the roaster or asid plant so thatthe exit
have been held very low in sulphur dicxide content,

e




Coxments in Genpral

™e chemios]l prouses 12 sound and very casily controlled. The pinte
wrem peoduotion pate opersies very nicsly with littls o po troubls. Ssversl
monihs past the murimm production rate was tried and the liquid flow, gas
orhlets and gas velocities were too high for good cparation. Suitable coumectiso
boiwesa the oslls for incressed flow can bs caeily made., The gas outlets of the
salls ere too closs to ths surface of the scid for inscreascd produstion but can
bz changed by raising the sxit header. Thie will aliminste meschanical entrein-
rent of the asid, '

In the original design of the plant & saving of six pumps sould heve
boan mede by having gravity flow from the tower sumps to the calls,

Boms relief has teen gained for ths life of the air headar tubss by
drilling 904 1/16% holes im the tubes. This redused the pressure and in-
sreased the eir flow by epprox. LO0 e.fem. A 1imit on this procedure will be
dzdernined by ths proper oxidstion of the sclutiom,

The woodan supports and rscing for the headers will oventuslly get
oaft and weak and sterd vilwating and swaylng, Thiz should be watched and re-
paived a% the rroper time.

Befety guards on 211 woving equipment were made and installed,

A deta shest 1z &tlachad giving good cperating conditions st variocus
daetes for ths pest siz mounthe.

Flow astsr volurss of suiphur dioxide and sir sre coxparetive. The
logrtion of the orifics plutes sre vary pecr and will give inaccuracise in
voluwes.,' -

Regpectinlly yours
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AMERICHYN SHMELTING MT“ HEPINING CGZ’.P:’-T‘@E:I
%ucson Arigona

. * July 26, 1956

CORFIDENTLAL

MEMORANDUM FOR HR. SNEDDEW:

RAGDAD ,
fre Reserve Estimate

kg ’

Attached is o tobuldtion of Bagdad ore reserves, with explanstory notes

\:'.‘

o

s\

. It woulkd be complicated to descyibe our analysis of the accurm vy OF the
basic assay dats, the assumpiious made, and the calculation methods use This wiil

not be attempted here, However, detalled descriptions of these problewms aLL procedures
will pe included, togetber with this tebulation, in our figal regorto‘ This tabulation

is being distributed in advance of the final report because it will proba biy he of
general interest by iltself. '

Without commenting in detail, I might polnt cut that the ‘overall tounage
is very substantially bighew then in former estimates. And Lze grade and wastefore
ratio are such that the property now hes a somewhat more eyagting commercial aspech.
This change is due, for the most part, te the deyivation lqa which permitted us
{1) to sccept Begdad's special c 3

urve for combining and adju-ting diamond drill core
and sludge asseys and (’) 0 acceph churn Grill assays actlcally at face valug,
rather then to mske large arblirary cuts in all assays. elic the resulis tend
to Justify the upusually large amount of time we have pul

Mis work.

1t should be noted that there are good possibilit
able tonnapges of ore in the 540 .6 grade range. This would
tabulated ore tonnagss.

2

With these ore rescrve data as a bas iz, working maps have been prepered
for Mr. Meen and My, Barliow, ard they are laying out baulage systems and dump s5ites
as a Dasis for es a;m?tiﬂg mi ing cosbts. T¢ is planned that these costs will be worked
vp on a 10,000 tpd production rate as well ab on Bagdad®s curvent rate. Ue would
appreciate commewnts 1if other prc &uctlou rates would seem more appropriate,

By his copy of this letter Mr. Vince
sibility of installing & special plant for handl
can be mined separstely and will have to be mine
standing, it camnot be pub throvgh the ¥ regular sul
guestion in our minds is: Is this material of s
pize .o seperate plont and produce ap operating mil
sre noted . in Mr, Welss® ﬁﬂq;¢d@rswal report of #:

% 13 asked to comment on the fea-
ne, the Mixed 01 This nmatervial

ﬁccarding Lo our un&srw

AL one time M

]

cent menticned to me that he would be able to learn
N T

{through Dorr metallvrgists, I presume) whether or not the operation

experimental Fluo-solids plant in recent monthe indicotes ccwwechaL oad

If so, the availability of acid for leaching would moke the Lea %a&GV1a1 8 very
large resource. We wonld appreciate it if ¥r. Vigeent muiﬂ'@@t thn results of ?his
plaut's operation and advise ue ‘

Attty 1 tabulation

ces  DdPope wfa‘t.ncomfn w/att.-cont
Wilandwehr " ard © i
1314 13 2t 31

Jb¥incent




OPPER_CORFORATION - EXPANSION PROGRAM

| BMOBKY OF ESTIMATE

D reetls

Schedule Description

A

B
‘eq
b

2o SR - Y™ B

Primary Crushing Plant $ 31615
Secondary Crushing Plant 331000
Mill Expension 1160183
Substation & Miscellaneous 855615

Total - Westezﬁviﬁzaﬁp Estm-ge

Roasting Section 615000
Leaching Section 375000
Hectro-Winning Section 2930000
Casting Secebion 330000

Total - The Dorr Company Bstimate

Pee

Indirect Costs

$ 2667353

$ h2506000
$ 6917353
$ 29069k

& 72080k7




- BAGDAH cem:g mem@:m - Ammn PROGRAM

BE’-E‘AI GF m‘w

SW QF DIEECT II\TEIBEW COSTS

'éaxymmmmmmm

- im gl = 31‘ Apmn
" ”6* x 16" Vihmﬁmg cmzz:w 12850
Coa. Apran Fesders 8"k @'Q“ ' 13253‘ "

Potal

ﬁéséﬁphibﬁ Emﬁpmem mtex-ial Labor

: f‘r $ 959!;1

i ‘2 Cenvewrs hﬁ" &'. laa*’xlge* Eﬂlglp

. - 500 Ton Surga B:tn
' 6' % 16’ Ri“ol@m«s sr:reea - 1 |

1l ma. 2485 Superior Mcﬂully

Cmsth ﬂ SR 61260 )

1 ?ﬂm&w Criusher Bu:tlﬂing;

321 6‘ KE"‘ o 951@ ;

" Eleetmc Wiring

:x.- | l%@

$o680

1200

‘1&855 )

w075

20

18332 -

$ 5h3B

1720

9161

9%

5870
ims

8%

EE

16450
15773
9110
11875
69710
sar

36215
353

o m:m DIRECT ca@:vs S élﬁssarfj

tol C'enﬁmgemmes @ mﬁ’ o $ 3.5683.

© § 5133
$ 00

b
g3

) " $11150
4 s
$ 6173

$2h9292 ?

& 2hgmo
EEN

' 'b",Indirect C’GS’LE @ 15% R $ 23521 |

"‘% Lo

" TGTAL Dmﬂc‘:-z'r &' TDTRECT

oS $196009

| 461168

§51438

$311615
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BAGDAD ﬁﬂ?&?ﬁm WBAE‘I@K E{PANSION PROGRAM

f Do -‘ QF %TMTE

ARY OF DIRECT AND HDIRECT m
o SCHEDULE B - smcm\mm cmsmc; PLANT

Iﬁem ‘ ' :
M. E:eseription . Eguipment ilia.tem;atl Iabor Total

1.  Alterations *l;c Primary i‘mnveyor $ 7828 § hoo $750 ¢ 878
- mstmbuting Bin ,. 861 530 1391
3, 3-BeltFeeders . 8910 620 T8 10810
4 , | |

2 - Conveyors Nos. as&ac, SO
" x 83 0 IR - ) 1928 2536  13k25

\ 57; 2 - screens | S . 8585 2502 - 2086 _ :1,31?3
6. conveyor ua E 32 a3 b0 332
. 5. 51/2" s;:xzms 8, He Gmshers samh- 6331&" ' ia53l; - 163872,
8. comveyor Ja, 0" w2 @ty ® M0 ;2

" g, Altavatmns & ex'benswn -&o ﬁonveynr ) ' ,
‘No. k, including Gellery 26909 16650 1095k 55513

0. Electrieal, Mo Vol & 215 1153
11, Crusher Building Adsition o éﬁh‘o 21277 giss 29172
12, Alberations to Gonveyor 1\‘1‘@» 3 560 656 o0 2486
13 ' R@mval of existing e@imﬁ o o 3920 3920
) l'lx-‘».‘v Alteraﬁmna 'tm 16" Mcctﬁ,ly Crusher 570 _836 oo

15.  Moving Dust Collector __azoo 3800 5000

m::. DIRECT ccms ' ' $161255 '$5212§ §$;51!+2@ $26hﬁ@d |

Contingemcles @106 $16126 $sm2  $sue §atko

Tndirect Costs @ 15 $2W88 ST $773  $ 970

| TODAL DIRECT & TNDIRECT COSTS 4201560 465156 46heT5  $331000




),

SUMMARY OF DIRECT AND INDIRECT COSTS

SCHEDULE ¢ - MILL EXBANSTON

Total

No. nésiérigﬁen | 'Equigmént Mpterial Isbor
1. - Mild Bins, 3 - lﬂ)'_'x o $ 39871 § 21613
2. 6 ~ Haxdinge Feedometers $ oblk 18 660
3. 3 - Weighbometers Thh 150 430
k. 3 « Belt Pesders, 18" 6891 919 1955
5. 3 -101/2' z 11' Ball Mills 295700 9}&1@ 23130
6. 3~ magsmm o 108265/‘ | 23k 12koy
& Pump

8. Copper Concentrate Thickeners
2 - 50% x 10° g6k 10283 hps

oTilkk k307 9593

9. Molybdenum Flotetion Section,
complete 66000 2800 6200

0.  ML1l Building ' 67328 57858
11. Power Wiring, 40 & 2300 Volt ~ ys0h7  1baoo

$ 61h8h
" 1088k
Bosk
9765
3282k
lazczz

11104k

25063

T5000
125186
o917

TOTAL, DIRECT COSTS $E005TT $182650  $152071

Contingencies @ 10% $ 60058  § 18265 & 15207

$935208

- $935%
_$ 1h0295

PN

Indirect Costs @ 15% © $90087  $2739T  $ 2381

TOTAL DIRECT & TNDIRECT COSES 4750722 §$228312  $190089

P T

$1169123
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 Moving Assay Office &
‘iabma’wry ’

T, “einmng Ex&stin% Wﬁfbel I.iﬁa -

b, Mavmg held Storage Tonk
5.  Reagent S'mmge Building
- romar nmm ﬂasms scmsm:

: Cmtingmemg m%
‘ . Tidivect Ggsts 15% B

'TOTAL DIRECT & TNDERECT COSTS

Eqaz.xement mtemal

“Iabor

TOfté.l '

$6062k3  geokes

5000

-
3400~

$78325

- BO00O
Catko

$10h993

$ 25000
.

$606243 $33105

" Included in abové

49093 § 5056

seonTe 3876

$104065

$ ‘15‘6;.9

. $ 19675

$rihos

$111602

gsses
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Leaching Seetdem -

Flectro-Winning Section

Gesting ection - 0 7




 Pegded, Aviwons,

gﬁ&pe a:E’ Eé%im‘ee :inel’wﬁas :mu%ma& east of *bhe falwamng

C@. AL equz.xmm mtors,, wiring, mobor ccmtml, sub-«
‘ stations, %ea,, ldunders, process and weber plping,
1igh%;mg,, i‘mmdatﬁ.ma s bulldings, operating plstforms
2y, overhend cranes and alberations o
ax:z.stmg i‘aciliﬁies s in the Primary Crushing Plant,
- Secondexry Crushing Plant; Pine Grinding Section,
ﬁﬂi‘.&“&i@n Seeﬁim and E‘hiekenmg Seei;mn.

" b. e m@x' Comyeny estimste for instelled cost of
m@mﬁmﬁe Ressbing m's, Le&t:hing Plagk, Hlectro-
Winning Plank ami i’}a&‘b 2 Plant,

Es"&imﬁa dogs pot smmaa m of -

e

PedTings. &ism%}. system; weber sug;ply systen; source of
:gmrer in excess of present cepacity; office buildings;

camp facilities for operating crew; bousing; bosrding
and tmusgartatiﬁn ef constructbion crew.

Flmrshee‘% - %mw mhhzg P:‘im*t, WHESS10-8K5 3 seeméamr
ﬂmshing ?:Laxrh, maam«sm m, comen%iml Flenr-

Qf eanﬁﬁmizinn -

-3, Wimaw Gmhimg ‘E’l&nﬁ Euilédxxgg additions to Seaanziary
- Crushing Plamt Building and additions %0 Grinding and
Flotebion Building: Steel freme, stecl givbs and purlins,
corrugated galvenized dvon cover, steel sash windows.
Covcrete foundsbions and floors, steel frame sand wood
deck ¢pemtz.ng mﬁf@zms. : L

2. ﬁeaw equiment fmmda*aicm céﬁére%é.
B T Iigh’b aqmimem: auwarbss Stedl ?razne
ok, vaemw ’sﬁeel ﬁz’amﬁs ané. suppwhs 3 wood kawa,ys,

5. Outeide conveyor gplieries: Bteel frame, camte&
. &ai%&;iziﬁﬂ iron covere.

6. Ore Bins:  Steel shgli‘ pn cancrete foundations.




Types of Construckion - ﬁoﬁtﬁﬁu‘e&‘ |
T« Lighting in bullding to be incandescent.
8. TFElectrical Substetion: Estimste based on incoming
current at 120 KV on existing lines. Estimate does

not include reinsulating existing lines for this
mlmg& .

L A AR ettt e

9. Painting: All sheil to have one (1) shop coet zine
Chroma.te pz-imer end ope {1) field coat approved paink.

10, Piping: M:u.]-.‘l piping to be standard black pipe. |

1l. Electrical: A1l wiring to be in rigid conduit. AlL
motor controls to be in factory-built control centers.

Lsbor Costs -

Estimsted on 40 hour per week. If construction work is
carried on move than 30 hours per week, sn additional
2% will be added to lshor estimate for each hour worked
ovar 40 hours ;ger week,
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ULE B SEEQEDARY CRUSBH@G W

| 25 oy
) 7 ;L/r«.«'* %5 B

?ascr w‘.R‘ f&? ©  Roplaces 1-125 BP Motor present plant

B

5

., T‘ml, scheaule 2 S ?35&9”
 SCREDULE ¢ - MLl

- 25'
I B ”:‘:.
& &

800 . afm wsoov

| fotel, Sehetule'c ; MHP

FTRTITS w mmm

i

motal, Scheduies A, B, & ¢  ss57h EP - haoo i
Total, Semam.es B, Ve H (Tr.he Dory L‘;m} 10628 K

‘Tcrisal aaaea Po‘ﬂ'er Regﬁm - o - 14828 W
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' 10k

0 DuetWork
105 Tostrament P
ot

BT

e 193_ )

: -Eem%i*é ~

,102 Mng Syﬁ'ﬁem .
| '1@3 |

1‘3& E‘%@t Workz N

Bg_wem

cyetone Systens

MW&S$M .
Pindsh Prod. canv« o

; Gafalﬂne g*baek I,ining
Ms'bmﬁm Mlﬁ, &
S e Seaports
- 15‘3 |

.maa?a“ﬁim

Pi.'@lﬁg '

1,600

Q
g

2 : 15,680
o
2

3000

1 18,000 -

Designing & meemg

mei& Wmﬁm

2 500

. F.0.8.
- ;E';yi-te '

28, 80@

' ak,500

3,000

5, 000

Exection
50,000
., 3,3999
3,000
B 5k, 600 v‘ |
ko
. ‘;'3;.2,9@9

L vzlﬁg‘m |
5,100
8,000

5,000
1,000
2,000

300

6,000
8,000

Total

B 3.’483

15, ‘ ..

) » ‘S.’Eam

6,000
59;*339
12,“0

- 1&,0@6
1(];@99

5,400
29,000
11,000

- 22,000
15,000

28,,9@6 :
12,000

20,000
) 36,
1,500

79,800
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N stwm steel
e gs;;mcbﬂ%i Meeh;
amﬁ&rﬁ Sm o
. ""g@mm:ims
| EG ¢ t@ 3 #S‘NR Doyreo PW

210 %0 215 300 07 6" 4,2, Ras

©anami3 50 om 3" A2 Pwee

m-aaa "
: ‘ tmgm Filwr .
o am )g Gﬁéj ‘&‘Pw?@w
5@&9@’4«“ Aﬁl“?‘m@»- 5

1&:1& Agitator E'aaak,
Imo&

Sﬁ&im Btecl Mech, B
Struchurel Sreel
o stmc%%lm"h*

360 CM Compressor

. Aix‘l?e@ueer
- 50tBY meswmm@ K sh,000 4,500 19,360 6,000 25,400

%ﬁaﬁne sﬁeel Meeh.

303{’5& S'i;ome W

Pipmg & ia.méers. '
meamﬁaal B

“‘Eank i.inﬁ.n@s

Fieta Wm@
Bxcavations

=

m q«a{ ¢ IR

H!—" =3 x\:f w

Unit Fy0.Ba

...?;:. Unit Cost Bite = Hrection Tobal

3 17,50 1,900 7,275 - 2,300 9,400
5 S o 5,200 5,500
3 1,900 §2.50 by 15,960 |
3 8,080 .30 b, 2,085 1,000 23,500
3 2,10 .. Ao

1. 570 5,60 580 Lo 6,200
1 2,000 1;706 1;:9% om0 2,300

5,500  2.50 1. 54,430

2,200 -3 1b. 2;570 9,000 81,000

5000 .70 . 10
g0 1,500 8,500
B0 28,000
w0 L sme w5
3,00 3,30 2,700 20 2,90
W0 &0 2,h0 100 2,50
o 000 | - 21,000
- Chojo00 k0,000
.‘Ail,ﬁﬁﬁ 1,300 1,"356“ 1% 1,500
B S R 830
- 6,000 10,000 16,000
10,000 10,000

msﬁ@ ﬁ%ﬁ‘a‘fé‘ | o | a 10,800

kb, 600
13,500
\



Tnites
Electyrolybic Tanks (cmm) 1ok yas,
Lead Acecessories 208,347 1be.
Anodes 2 323,36@ ibg.
Tead Stari:ﬁng Blanks 39@ ibs.
AT em 1bs.
1300 gfm 6 A.F.m 8
3100-817 Mokor Generator 3
Lifh Truck Mobor Generator 1
5 ton 115 Spen 0.H.Crane 2°
Weshing tenk Anode : )
Cathode Wash Tank 2
y  Stripping Rack 2
- Pallets 30
IifE Twucks L]
Bheays 1
Punch i
Baler L
Anode Rock b
Basket Rack 1
Baskets 5
Platform Senle 1
m‘m&em ] 1n8@6 IﬁqFa
Structural Bheel Q00 tons
Reinforeing 120 toms
Mizo, , 15 toms
Roofing & Siding B.57,000 8. 18,000
Windows & Doors 270 wdte
Coneréte~iloors ete, 2,200 yds.
Floor Covering . 30,000 sq.°
Tank Linings 54,000 sq.*

Glass Insulabing Blks. 832 sg.*
Form Tawiber 100,000 BM
Painting 1,200 ng
Piping & Process Liunes 35 ,30:3

Lighting

Field 3@&:@131:::1

’ ‘SA{}I?AD EQPFEB ﬂ@ﬁ?@l’a’é‘ﬂi@ﬂ CE-30k

Untt F.0.B.
Cost Site Erection
ok ya, 12,39k 17,480
87 1o, 56,853 20,850
.20 1b, 430,000 1,000
27 1b. 110,600 koo
+35 1b.. 215,900 11,800
3,000 = 2k,900 1,000
500,000 50,000
. 350 375 125
350 750 200
300 &oo
0 300
4,200 - 16,800
h 000 iz.,:ma 200
1,ma 1,300 100
T,ﬁm 7,600 200
180 790 8
18@ 180 0
_ 200 50
6_250 6,700 250
§51,F 8,000 10,000
300 7. 3 6,@@0 45,000
100 T, 17,000 18,000
boo 7, 6 600 750
1.50 sq;—’llesm 37,500
ok, koo 10,000
$ 1k ya. 30,800 L% 000
15,000
« 30 84. f 9,0@9
L0 sg.? 13,300 8,100
15 sq.t 12,480 T0
198/MBM 11,200 22,500
g 5 gal. » ‘ .18;6@9
$ 5 L.P., 26,500 15,900
TOTAL
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v_“'@ilfﬁuﬁﬁéﬁg’égq;
. ‘caating‘WEeel

_smammeaa ﬁrane
s%ma%um& 5&@1

Power

i%wa, cvelions

Mise. I"&azm r:a:ﬁ‘ E@m@m@ﬁ |

Destening
Eieidpgu@armgﬁﬁir

1,500

35,000

40,000
10,000
&am
22,000
. 839@@ .
3,500 |
13,000
6,000
33480

”]_' zﬁﬂﬁ

32?,95@



gae-tsim m'
Sae%z.ﬂn 25@

b 19,80.00
| 373,50.00
-' ’ag ;!!5,?{3@#@@’

32_,__‘2&98@.93 5

$ 3;796;980 o5

IR | 104 comihgencies  __ 3(2,698.00
B mmxs.ey) cosr T § %,000,618.00

a

?lus m::soﬂahﬁ.s 3@&3"{;&% Swﬁ.c:as é}f’ 90 ﬂays

~ N -n

‘:e:ms @aﬁ; Rayalﬁy at .55 qmm on 2@@ 'bfms

ab $‘3"’5 plus wavel - q75000

meentm%a pax* é&azr o 123&,93940{3

o . A$ | i 233,35&{3@

" Dickey quoted cstiimte of $4,850,000.00
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'$ PerTon ¢ Per 1b. Cu
Prod ueﬁéﬁ%

mwerswﬁat%@ 500
. Total %325 58 0.a167 - 0.0179
| 2&1 Eh:we 18' % 18* a;gi'ﬁa‘mm, m:n
s | | g e.asm:* a‘h 12 Lo ea,chﬁ “ 36
 popsos 'm 507 Type § timeke@zm e
' R &‘32%\3&&4» S - B

. a@&ﬁ:}e * Fowr #3 VR Gaphregit pamps ;
ST ek 1 cach. b

o s;«:fc;‘&im

" mo,m5 Tsm 3’* eemn‘ia?ugal Twps et

@iy 5

el 9 | ; ) ),;.,5
‘26 mre filter with vacwm pump 50 ;
motai Seai;ﬁm 3% o 129; 173 0.0348 0.005%

e ool |

pRE BT 300 |

o

e | Gotal 0,000 Ig3M5 2.7000 O odaze
* At gﬁgﬂ miils Qew mm 2nd 200 %ons aoneen'&mﬁa per day. " |

o %m 2,25 zmm @er Kt end 131,%& 1bs Cu per day.




Pover Betimabe, Bagdsd, continved

303
30b
A

06

i
3" centrifugel pump
2" centrifugal pump
Melting furmace heat
Casting vieel
 Grames & awdliaries
Eaﬁjéanﬁeyar |
ﬁot&l, Sécﬁimﬁ 300 10,067

| Wotals - Secklon 100 kg2
Section 200 120
Section 300 10,067

13,500

173
13,200

$ Pper Ton

Concenbrate

0.0181
P8

01167
0.,0348
2,7181

Pokal 10,602

1h,258

2,8606

B30k
Page Two

¢ Pey 1b.

0,0028
0. 1150

0.0179
0.005k
0.4383
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THE. DORR COMPAlY

Barry Place
Stemford, Conn.

July 3, 1951

¥r. E. R. Dickeoy, Manager
Bagdad Copper Corporation
Bagdad, Arizona

Dear Mr. Dickey:

This will confirm our telephone conversation of the other day

during which I advised you to ralese the estimated cost of the

plant given in Mr, Russell’s memorandum te you from $4,250,000
to 5,000,000,

Mr, Fussell's estimate had informetion concerning the elecitro-
lytic installation which was subgequently changed &s a result of
further discussions with the Engineering Depariment of General
Electric Company. We enjoyed very mmuch having Mr, Lincoln call
on us and hope that he obteined the information that he wanted,

Sincerely yours,

THE DORR COMPANY

signed/ J. L, Grothe, Mansger
JDG/hk _ Consulting Engineerint Dept.

ik



BAGDAD GOPPER CORPORATION
REDUCTIGN PLANT

The following process has been designed by the Dorr Company to
treat 100,000 l1bs, of‘copper per day in the form of copper concentrates -
contéining'ZB% of cbpper and 30,000 1bs. of copper per day as cement copper
from the tréatment of oxide ore on the dump, Both classes of maﬁerial are
fﬁroduets of the Bagdad Copper éorporation.

These products a8s received at the Reduction Plant will be mixed
and fed ag s slurry to a Dorr FluoSo’ida Reactor, In the Reactor air under
prossure is blown_through the bed of concentirates and the sulphu¥ in the ore
provide; the heat for roasting When air is blown through the roaated and
reaaé&ﬁg conc@ntrates, the individual particlos of the mess are suspended
in the upvard fléﬁ of gnses, and the contents of the Reactor behave llke a
iiquid and ‘ere said to be fluldized. Each ﬁérticle is surrounded by gus, and
the whole;cqntent of the Reactor is in the etate of ebullition; end con-
sequsntly, like any other boilingAfluid, the temperature throughout the vhole
‘mass is the same, Furthermore the ternperature of the reaction can be very
clogsely controlled ss hne been demonstrated at one pilot plant that has been
roast;ng'cepper concentrates for the past yesr. The temperature hes been
maintained for many consecutive hours with a varietion of less than rie°w,

vThia close contrcl of the tempersture aﬁd of the operation of the Reactor
makes it possible to romst Bagdad concentrates so that the copper sulphides can
be converted into water éoluble copper sulphate and wesk acid socluble copper
oiide; while the iron sulphides mre roasted to ferric oxides insoluble in water

and weak sulphuric aecid,
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The calcines from the Reactor are then leached in agitators by
weak sulphuric acid solution heated by the nste guses from the Reactor,
resulting in a 98,5% extraction of the copper. The insoluble rasidue is
washed 1n a counter current decantation system, giving a clarified solution
containing 40 grems per liter copper, 3 grams per !iter iron, and not less than
1C grems per liter sulphuric acid,

The pregnant solutlon is sent to the tankhouse where the copper is
electrolytically plated out as cathode copper using insoluble lead anodes.
A part of the spent slectrolyte, which will contain from 7C-80 grame per
liter of free sulphuric acid, will be returned to the head of the leaching
system, gnd the remainder used for leaching ovide ore on the rine dump. The
amount of acid produced as & by-product can be as high as 90 tons H2S04 per day.

In stripping doﬁn the solutibn, granular coﬁper will be produced
in the end of tke tankhbuse, which will be melted and <ast irtc anodes for
making starting sheets, The rest of the cathode copper will be uashed,

melted and caest into wire bur copper,

B. H. Moleod

Consulting Enginecring Depertment
THE DORR COMPANY

=tamford, Conmecticut
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BAGDAD COPPTR_CORPORATION REDUCTION PLANT

PROCE3S, FLOWSHEET, AND METALLURGY
Reference Drawing S5-304-1

The proposed Bagdad Reduection Plant will take 20C tons per day
of flotation concentrate from the finte®tinn plent, Concentrate grace is
assumed at 25% Cu, and will be received &t the plant as either filtercake
or sg thickener underflow, In additior te the concertrsve the plant will
receive spproximetely 40,00C 1bse of coprer as the content of cement copper
from hoap leaching operationg whien will inelucde 33,000 1bs, nov copper plus
80% of the copper in the spent electrolyte used as "on" solution to heap
leaching.

‘ The mixed plant feed wiil be fed £n ¢ slurry to a Dorr FluoSolids
Reactor, and 98,5% of the copper content will be converted to water or acid
soluble form. The heat required b, the reactor will be furnished by tne
sulfur content of the concentrate feed.

. Products of the FluoSolids Peactor will Le collected contiruously

and leacbed in a solutior composed of strong acia return epent electrolyte
plus fresh water dilution. Leasch time will be from 5-8 hours, Extraction

of all the water snd acil soiible copper from the calzine will be madeo IL.each
residue will be separated from pregnamt sclution in o standare CCD system.
Washing effeciency is calculated at plus $3.94%.

-

The analyeis of pregnant solution to corper clectorysis ig estimated
I rp

to be:

Copper | 40 g/1
Fe 3 g/1
Fo ++ 1.7 g/1
Fe +++ 1.3 g/l
Sol. 41503 0.1 g/1
L5 - o

CBSOA 005 g/l
Sb -

Ho80, 3 g/1

Pregnant solutlon will Le passed thrcugh clarifactions before electrolysis,

Electrolysis of pregnsnt solution will e cccording to standard practice,
Soluble anodes will be used in preparation of staridn: steets. Stripping will be
cerried at least 3 g/l Cu in tho tankhouse "off® sclution. Plus 90% of tankhouse
productisn will oe furnighed cnthoder end Ioss than 10% will be off-grade
requiring purification,

Tankhouse cuthodes wili be melied, poled and cast to wirebar aceording
to-standard practice, with soluble sncdes for the teukhouse also cast in the
wirgbar scetion.
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Bagdad Copper Corporatiocn

A portion »f the srent electrolyte from the tankhouse will bha
returned to the leach section to furnish acid, The balance of the spent
electrolyte, cortaining rpyprowinmately 180,700 1bs, H, 80, rer day, will be
available for 3agdad's heap leaching operation on oxide ore, The copper
content of the speni solution to heap leaching is regurded as being 0%
recoverablie into cement copper,

Total {resh vaster reguirements for the plant are approximately 260
gallons per minute,
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OhE RLPERVES veTluaTs

1 June 1951

This estimate of the ore reuorves hers ab Bagdad is o
recapltulation of eeriier reports snd estimntes, hogebther with the
results ssonred by recent exploration. <uantitles and grades Pre
bPaszd on gsrl; churn 4rilling and dlamond drilliung whilch have Lsen
rerformsed durlng the past Tive vsars. “Pe composlite asgays Tron
these holes, reduged to propocsd miring venehss, are chown io the
tables a3t the back of thic report.

Heserves listed wre comprehengiva aud deol wiish overall
gredes And tonnages, ths retlonal adproseh in touasilsriag any
Jergas~geala ouvan-nid onor«tlon, vsether topap with fadiviaanl hloc?s
wiil nrsas, Sokty map showling e locatiorn of thess reverves spd
drill holoa with respect 50 the local ecordinate svetesm 1t sttacrned
to, and made & part of, Leiz raport.

Ares HLY

This area comprises the remmining ore in the pressnt pit,
plug trhe unmined ¢re from ihe stopes in our former undelground
opesration and the ore sdlzcent %o and surrocundling our ourrapt it
oneration. ‘hig consigts of sn area »f 2vproxiretely $3.5 scras
and 8 depth wvhiech wus Tound to sverage 101 feetb,

Reserves lfor thig aren are estimsted as Tollows:
19,000,000 Tons & & grads of 0.%0% Cu

The cut-off grade Tor thils ore wes taxen at 0.60% total
copper, containing not more then 0.10% ocoocurring &8 oxide. Thrae
tynical seotlons through this ore body sre attsched showing the
final plt slopes Tor mining out these reserves. The gections are
bent sections for the puwrpose of bringlng trem avound %o s position
which is pormal t6 the sverapge ground contours,

The ratlo of overburden to ore in thls aresa is scatimared
st 2-1/2 to 1. This overburden consists of gravels, basalt and
copnar-bearing oxide c¢applng. “he ozlde capplng is amspable to
lsaching. Yince there ars 26,000,000 tons of thie material at a
grade of 0.40% copper in the overhurden of the srea, it becores
of real economlc impertance in the overall production. The angoys
for various holes in the oxidizgad zZone are In tue attached tables,

iim



Ore leserves Egtimate 1 duns 1451 ‘ 2

srea TIY

Thir arsa shovs probeble ore eas determiped by a Itmited
smount of sxploration. The grede i lower, but tle thickness snhould
sverage sbout 130 foet with & very fTeverable stripring retlo approx-
imoting 1/& to 1, or lece. Furtier oxploration ir welng rardoraed
in this erea. Ho ceetiops are included becsuse of tne limited

number of drill holess.

Probebie ore 1 tlis ares iz

17,009,000 Tons & U.55% Cu

The ore in this ares has been 8 little more rirmly

sstablished by more extensive drilling than in Area "H". There
are shout 2, ﬂUO 0G0 tone whioh oay b regsrded et Gaflinlite, but
for the purpos&s of this report 1% 12 included in the overall
tonnage o probable ore in tho ares=. .8 this oras conbalns

consldarable portion of retler nigh oxide, 1%t mey be Teasible
to treat a major zortion of 1% uy Leap lesching. 2 Yypienl
szotion through the middle of the ares 1l attechsd

'robabls ore in this arce:

10,050,700 Tons M 0705 Cu

Ealeadend e et e e e

In additicn 11 the forepoing ss%*maow, Ariliing o8
baing done in bhe arse nnﬂnactihr e, tHY S and toT, wish vale
prospecss For inéreasing our reaslvos,

P . L g R S Rk
BAGL D Qurt AR et Ina Tl

Ty mirge v. Colville
in cnief Inplneer
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15 NDetobur,
1951

Mr, Ernest R, Dickie, Gen. Mgr.
. Bagdad Copper Corporation
Bagdad, Arizona

Dear Mr, Dickie:

In order to carry oul our proposed expaension progren, it is necessory
that our supply of fresh water be increased., It is sstimatec that 2500
GPM will be required to fill our needs for processing and domestic use,

At the present time our source of weter is from the surfaceflow of e
aurro Creek, The water is picked up and pumped through a 10" line for a
1ittle over seven miles with the aid of & booster stetion. The etetic head
is about 10CC feet, Thece fecilities furmish us between 1000 and 1100 GPM,

- The patural flow from thils creek Iis insufficient to supply the
necessary 2500 GFM at & continuous rate, but the yearly average flow 1s
concidersbly greater then this. As a solution to the problem the folloswing
suggestion is offered:

Build an impounding dam to store floodweter frow seascnal runoffs,
pipe this water to the site of cur present pumpiny station whiclh rust be
doubled in caracity, double the eapscity ol our wovster station, and lz2y a
parallel 10" line with our present line,

A tentative site for the impounding dam hes been selected on Burro
Creek in See, 22, T. 15 N., R. 10 W,, Gila and Sall kiver Base ena Meridian,
This location is about 1-1/4 miles upstream from our present pump station.
The height should be 220 feet above the stream ved, and wiil recuire about
1,260,000 cu, yds., of material, An esrth-fill dam ie proposed, and it is
felt that it may be constructed for sround 730,000, £n 18" pipeline fron
the dam should be installed over the necessary 1-1/4 milse of rough terrain
for about $50,000, Doubling our punping stations will coct. 52¢,C00 at current
prices, Cost of the 7 miles of 10" line is estimated at $235,00CG, Deecsuse
of mild smbient temperatures it is unnecessary to bury these pipelines.

Summing ur, this brings the items sbove for water developmnent lo
a total estimated cost of $1,043,000.00, The cost of increasing our sub—
stations to furnish the additional power required is not included here; since
1t has been taken into account in another estimate,

Respectfully submitted,

E,gineering Department

Jec, W. Celville,

GWC/hb Chf, Engr,
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Nop 4

In order to carry out the expansion program it wes necessary to

look into the popeibilities of securing additjonal weter for the expanded

operations,

Arpiication was made to the State Land and Water Decartment for a
permit to take additional water from Burro Creek, our nearest source of
supply, which is & distance of approxinately 7% miles from Bagded,

The permit hes been granted,

The natural flow the year sround will not furnish the required
amount o water needuod, It hes heor astabllished that by bullding a dam to
impound water during the wct seasons gnough water could be rade available for
the Bagdad operstion.

It is hereby proposed to build & dem on Burro Creek to impound water
during the wet seasoms thereby sassuring oursclves of a stendy supply of
water during =11 seasons of tlia yeal,

T+ wiil Le necessary to couble our present pumping cepacity and
install another ten Znch pipe line from Burro Creek to Begdad, a disfence of
approximately 75 mileso

The estimated cost for furnishing water is as follows: -

Building Dam $730,000,00
Pipe line from Der to Tump 50,0C,LC
Increasing pump capacity 28,000.00
74 miles of 10" pipe 235 ,000,00

Total for Weter Supply £1,043,006.00
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Yo, 6 Increasing ¥ill Capacity

At present we are milling ore at the raite of 100,000 tons per month,
We propose to increase this capecity to an average of 234,400 tons per month,
The ore furnished by the opsn pit will average 0,90% total copper, including
oxide at C.10% which is unrecoverable by the sulphids flotatlon process.

We propose to install the necessary additlons and eguipment to our
present mill to hendle an average of 234,4CC tons of ore per month assaying
0,80% sulphide copper. With present and past experience we can expect to
recover £0% of the sulphide copper in the sverage ore furnished to the mill,
The results would be as follows:

234,400 tons milled per month at eight tenths percent aulphide copper
would represent 3,95C,40C vpounds total copper in ore per month., FElghty per cent
recovery of the above would represent 3,160,320 pouncs recovered per month
by flotation., TFor the purpose of this proposal we have used the figurs of
3,000,000 nounds per month recovered by [{lotation.

To accomplish the sbove, we have asked the Vestcrn-Frapp Enginsering
Company to give us an estimste on the cost of incressing the mlll and crushing
plant capacity to handle the total tonruge required. This 1s inciuded in
their report which is enclosed herewith,
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Naog 7 Camp Facilitieg

In engineering the proposed expansion of mining cperations and mill
capacity, it is necessory that we move the rest of the dwellings and other
camp facilities to the Bagdad Townsite, a distance of approximately two
miles,

Up to date we have moved about £ifty percent of the cemp to the
‘new locatinn, making room for the open pit operations,

It will be necescary to move or vebuild our general office, assay
office, laboratory, genersl merchandise siore, post office, service station,
hospital snd nurses home, bosrdinghouse, bunk houses, staff houses and
other facilities to make room for the prorosed plant expanricn snd mining
operstions, In additimn, we will nced at least one hundred new houses for
additional employees with families,

In this program we will have to provide for additional utilities
such as water, lirhts, sewage disposal and for additional school facilities.
Thie will necessitate the providing for clearing, grading, sewer lines,
water lines, lights, ete, >

The estimated cost of the sbove is as follows:

New General Zffice and vaults £15,000,0C
Hospital, nurses home & &ddtls equipnent 20,G00,00
Guest House 12,000.00
Boardinghouse & refrigeration plant 12,500,00
Dormitories for 100 men 3G,00C,.00
Twelve 3taff Houses ' £9,531.00
Store, Postoffice, Service Station, etc, 153,500,00
100 new 4'& 5 room family dwellings 500,000, 00
Addition for school facilities ' 199,897,00
Sewage Disposal - 50,000,C0
Water and Power lines 49,893.00
Clearing land, etc,, estimsled 10,00C,.00
Uverhead &nd miscellaenecus items 27,000,080

Totel for Cump Facilities $1,109,290,00




Wo, & Pover

We have explored every possible source ‘of power aveilable far our
proposed expangion program, Through our negotimtions with the U. §, Bureau of
Reclametion and other sourcss of elsctriec power we have succesded in entering
into an agreemen? with the Central Ariszons Light and Power Company whereby they
propose to furnish the necessary electric energy for our proposed expansion
program ag follows:

Ye are to advance ths .cost of zonpiruction of the high voltage line from
Frescott, Arizons to bagdad, & distance of approxiuately 48 wlles, &t & cost not
to exceed $450,0C0,00, which we w'll recover at the rate of 10% of cur monthly
powar bills -

For power we vwill be bllled at the rate of 33,00 por ¥ demand plus 2%
wile per XWH energy charge, Aind at the lesd factor uhich we expect to maintain
of ninety-four percent the powver will cost us gix snd nirrc~tenthe mils per WuH

consumed, , [ i

We ars enclosing a copy of the conbtrsct svbmitied by the Central Arizens
Light and Power Company.

Capital nseded for slsctrie power:

s

hdvance to Central arizona light & Tower Co. FASC,OLL.00 .
- g—) P

-
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No, 9 recessary Stripping ahead of Mining

To be able to increase the rate of mill production to approximately
thirty-six wmillion pounds copper per ysar it will be necessary to start
stripping overburden as soon &8s possible.

It will be necesuary to strip at lesst four million cubic yards of
overburden before we can be in & position to mine ore &t the rate of ten
thousand tons per day.

Using our present cost per cubic yard for stripping of $0.1886, it
will necessitate the expenditure of £754,4C00,00 for operating expense, only,

To accelerate the stripping program, we will newd sdditional
equirment ag followas

One 6-yard Tlectric Shovel $190,000.0G
Two Model 27T Churn Drilie 25,606,.00
One Portable 4ir Compressor 7,600.00
Six 50-ton Dump Trucks 4,98 ,00C,00
Two T, L. 24 Tractor and Dozers ’ 48 ,6CC, 00
Addition to P1it Shop snd Gerage 25,000,060
Machine Shop snd Garauge Equipment 15,00¢,00
Miscellaneous items 30,000,00

$840,00C.00

Additional for stripping shead of rmining 754,40C,00
Total for Pit Uperation - $ 1,594,40C.00




No. 10 Estimated Cost for Refining and Cagting

4Ag per the report by tle Dorr Coumpsny, the vefiriung costs are
estirated ss followa:

Per pound copper

labor $C . 006688
Flectric power at 6.9 mils
por KWE 0. 0175006
Repairs and Mal nbenance .007C00
Taxes, Insurance gnd General
- Jverhead +OCE000
Totel Uperating Cost 30,039188

The above doea not ncludse amortizatiun or depreciation,
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#0. 11  Propnsed leaching of the oxide copper bearing meterial stripped from
over the sulphide ore_ zone

At present we have utocko~ ed for the purpose of WGEﬂhinb, ahodt
2,000,(00 cubiec yards of oxide copper bearing ore, The proposed stripping
program will add 7,00G,00C, cu. yds, of t'e seme materisl, meking a total of
9,000,000 eyble yards or msterial to be leached during the period,

This leaching progrsr can only be cgrried out if we install the Dorr
Company process which will give us the necessery gulphuric acid as a by«prodact
from the refining plant to leach the Oxide bearing materials,

Material to be leached bHy using thn gulohur*c acid rroduced as a
by-product from the proposed refining plant is as follows:

-On present dump 2,000,000 cu, yds.
From future stripping the next 7 yrs, 7,000,C00 cu, yds,

Equsls 9,0(C,000 cubic yds, or 13,500,000 tons, The above material will average
0,35% copoer or 7 pounds copper per ton or a total of 94,5C0,000 1lbs. copper,
Estimated recovary by leaching is 90% of total copper within 7 years after pro=-
duction starts,

“fotal copper recovered during seven year period 85,050,000 pounds, meking
possible production of 12,00C,C00 pounds copper per year, which will be added
to the mill production of aulph de copper and the total trested in the refining plant.

The cost of producing copper by the heap-leaching process is as folliows:
Transporting acid solution to dumps, acid spraying sysiem,

labor, power, maintenance, collecting copper-bearing

solution and preaipitating same with de-tinned scrap iron,

settling, thickening and preparing for rossting and refining

per pound copper

Total above $0,10980
Refining and costing 0,03919
Total cost of producing copper by the leaching process $0,14899

We will have a capital outlay of approximately $73,9C0.00 for the
necessary equipment to plaee the leaching program into production, as follows:

Acid-proof pumpe and fittings $8,50G,00
Complete syrey system (acid proof) 25,500,00
Acid=proof pipe lines -

15,000 feet at $2.66 per foot 39,900,00

Total capital needed for Leaching Progranm, £73,9C0,00

We have on hand, and installed, a large precipitator of ample capacity
to handle the totul leachlng program,



No, 12 Cost of Froductlion of Copper from Sulphilde Ore by
Milling and Flotation

Por estimating the cort of future production we are using the average
cost for the first six months of 1951 as audited by the Harmon Audit Tompany
of Phoenlx, Arizonz., We are enclosing a eopy of this report for your perusal.

It 1o estimated that the cost of production per pound of refinsd
corper is as follows:

Coat sar wounl of copper

(Cost of Froduction F 011475
Other charges to operstiors ‘ 026773
Otrar expenscs J0G356
Depletion, Depreclation, Amortization, etc, $ 020624
Total Toat $.0,1711¢

Dequct other incone :00216
Cost per pound of coyrper in concentrates & 0.10902

ELstimeted cost pur pound copper for

refining and casting 03919

Total cost per pound of refined coppsr, not w 0020521

inciuding gepreclation
of new caepltal investment.

The above cost doea not include the sdditional cont for power which
will be about doubled whalt we are naying ot this Tinme, .Jo estimate that the
lebor cost In the mill should he encurh less %o »runt for *hs JIIF

wiE QALTRIONCO,




AMERICAN SMELTING AND REFINING COMPANY

BAGDAD COPPER CORPORATION

ORE RESERVE ESTIMATE AS OF JANUARY |

. 1956
Unit  Tonnages " Ore Combinations, Grades and Waste/ Ore Ratios 74
{2) SULPHIDE ORE LEACH -
SULPHIDE ORE SULPHIDE ORE MIXED ORE LEACH PLUS - PLUS
3) (4) (5) 6) ‘ MIXED ORE MIXED ORE
MIXED BEDROCK :
, oge | LEACH | S o2t | GRAVEL BIEPRG ©) ~ @ NG
(1) [|Measured |indicated |Inferred | Total : Tons | Grade V0 Tons | Grade | Tons | Grode | Tons " | Grade v/0 | Tons | Grade
5 2.53 1.067 / 1.99
18.8 17.7 1.3 37.8 6.9 71.8 1.7 15.3 37.8 | 0.84 22| 6.9 | =~ | 71.8 | 0.42.| 447 0.87 : 78.7 | 0.48
SMALL | Cutoff , / i - iy 50N . A
PIT 4 ){"‘ - L e W auf 1.36 1.06 7T 1.1t
Cutoff | 289 27.8 2.4 59.1 6.9 56.4 1.7 15.3 9.1 | 672 | 25| 6.9 | Tzoy | 56.4 | 0.40 | 66.0 075 | 1 | 633 | 047
S 2.98 0.837 2.9]
Ol cutoff 1.7 7.5 21.8 31.0 0.6 19.0 17.7. 55. | 3.0 o068 | 25 | 0.6 |5z | 19.0 | 0.42a | 316 0.69 ' 19.6 | 0.45
REMAINDER ‘ ‘ 300 7
4 1.9 2.9 | 27.5 | 42.3 0.6 2.02 9.8 7 1.98
Cutoff : : : : : 12.2 17.7 55.1 42.3 | 063 | “ 2% 0.6 | ~35§ | 2.2 | 0.38 | 429 o.64 | == | 12,8 | 0.40
5 B < |
Larce™® |cutort | 208 | 292 23 68.8 7.5 90.8 19.4 ¢ 7041 || ess | 077 | 273 | 7.5 |23 | c08 | 043 |76.3 | 079 | 2 | 983 | 0.47
PIT 4 “ 1.83 1.04T ! 4:5
cotoff I 308 40.7 29.9 | 101.4 7.5 68.6 19.4 70.4, |l1or.4 | o8 | > 7.5 | ~zgWw | 686 | 0.39 l108.9 0.71 2> | 781 | 048
’t,a«.%n»v{ T i ?0 ";{ !‘32 d
' T, Tt

(1) In millions. Gravity factor of 12.5 cu.ft./ton used for all rock except gravel, caved areas and dumps.

(2) Per cent Total Cu. Less than 30.0% of the Total Cu in this Sulphide Ore exists as Non-sulphide Cu. (Practically all of this ore contains less than
: ‘ .10% Cu as Non-sulphide Cu. ) i

(3) More then .80% Total Cu and more than 30.0% of the Total Cu is Non-sulphide Cu. (This material would require an especial treatment process.)

(4) More than .15% Total Cu but unqualified as Sulphide Ore or Mixed Ore. (This accounts for the reletively high grade of the Leach —-- see Note (11).)

(5) Less than .15% Total Cu. "

(6) Gravity factor of 16 cu.ft./ton. Includes dump and cave material. G b 'QL

(7) Gravel + Bedrock Waste + Leach + Mixed Ore. l b L ‘ : /(R:L e
A

(8) Gravel + Bedrock Waste + Leach. 3,

(9) This wateriel remmins within the large Pit when the Small Pit is completed.

(10) This represents total material, including Swall Pit. :
Couplled by: J. H. Courtright
(11) fThese Bottom Cutoffs apply on Sulphide Cu content only. _ B, S. Hardie
A/;, H. Heworth
K? E. Richerd
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