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Financial Summary 

Sales 
Net Income 
Depreciation 
Capital Expenditures 
Year End Current Ratio 
Year End Net Worth 
Shares Outstanding, Year End 
Net Income per Share 
Copper Production- Pounds 
Year End Inventory of Copper-Pounds 
Average Copper Price per Pound 

~Ad~usted for 5 % stock dividend paid December 1O, t968 

1968 1967 
$21,210,8.39 $~ 7,8t 6,563 
$ 3,398,039 $ 2,532,107 
$ 820,825 $ 724,506 
$ 1,384,'000 $ 1,T62,000 

4.2:1 4.1"1 
$20,713,851 $17,526,272 

9 * 1,3.51,365 1,32 ',692 
$ 2.51 $ 1.90" 
36,476,0,00 36,749,000 
2,404,000 5,224,000 

41.9c 41.6c 

COLOR POSTCARDS 1. Mine and Mi l l  

2. Acid Pmant, Refinery, and Leach Plant 

3. Mine and Mi l l  

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 emplays about three- 
quarters of our people. 

COPPER INDUSTRY A N D  MARKETS 
Turmoil in the copper industry subsided rap- 

idly fallowing 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 far 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 1968 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 I 
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 l i t t le in 1968 com- 
pared to t '967. This rate is .about twice that 
required to stay even with ore mining, and we 
expect stripping to continue at about this rate 
for the next several years. 

Production costs during 1968 increased about 

10% compared to 1967, This arises from a c0m- 
bination of higher labor cost in the industry, 
increases in cost of material and services, and 
somewhat mare 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 

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

OUTLOOK 

Our copper production is relatively stable and 

no large variations are expected during 1969 
compared to 1968. I do not expect price during 
]969 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. [t is almost certain that 
costs wiI[ 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. 

New f(ota~on cellars recent(y instctHed to ~'epl~ace ,old tess eH~c,~en~ 
unH:s. 

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 celIs have been re- 
placed with new and larger ones. The new cells 
give improved efficiency and lower maintenance. 
Our pit continues to get deeper, and we are 
lowering the crushing point 190 feet. This wil l 
shorten the ore haul and avoid maior 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 years. 
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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 ]each (cement) 
copper. The value of cathodes is six or seven 
cents per pound more than the value of leach 
copper. SX wi~l eliminate the cost of iron and 

replace this with the costs for SX reagents, power 
for e[ectrowinning, and getting the cathode to 
market. Operating costs for producing cathodes 
with SX are only a tr i f le higher than producing 
~each copper with iron, so that most 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 wi]l not be impressive. 

The chief benefit of SX is that it eliminates 
iron and, therefore, the degrading effect this 
has on our [.each operation. Iron contamination 
of ~each ore becomes very serious after only a 
few years operation, and this in turn substantially 
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reduces production. This can be seen by com- 
paring the 11,066,000 pounds of leach produc- 
t ion in 1967, when we were working on part ly 
contaminated ore, to the 14,258,000 pounds this 
year after we brought a new ore pile into pro- 
duction. We fu l ly  expect SX to mater ia l ly  extend 
the life of our leaching ore body, but i t  is not 
possible to put a dol lar f igure on this benefit. 
Over the l ife of the ore body our addit ional re- 
covery should pay for the SX plant  several times. 

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

Chemical reagents for SX are produced by 
General Mi l ls.  We have tested this process quite 
thoroughly in our pi lot  p lant  at Bagdad during 
the last two years. A production plant s imi lar 
to the one we wil l  instal l  has been operating 
sat isfactor i ly at another mine in Arizona. 

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

~ i i ~  ¸ i~!! !y 

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 mi l l ion tons of 0 .56% 
grade. The combined grade is too low for 
economic t reatment with our present mining 
and mi l l ing facil i t ies. We are studying the pos- 
ib i l i ty  of construct ing an ent irely new 20,000 
ton per day mil l  and increasing mining faci l i t ies 
to feed this mil l .  A t  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 I am 
sure it wil l not material ize for some time, if 
ever. We wil l cont inue dr i l l ing to perfect defi- 
n i t ion of the ore prospect. We wil l also get a 
better idea of capital costs involved and operat- 
ing economics. 

Refinery 

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 sti l l  one or two 
parameters to be determined from our pi lot p lant  
before we can complete engineering data. The 
SX plant should be in operation sometime dur ing 
the latter part of 1970, but an exact construct ion 
schedule wil l  not be determined unt i l  engineering 
is complete. 

NEW ORE PROSPECTS 
Continued dr i l l ing adjacent to our present ore 

body has enabled us to define an addit ional 141 
mi l l ion tons of material  with a grade of 0 .52% 
copper. Stripping ratio over this would be about 

J O I N T  V E N T U R E  

During 1968 our partner elected to resign 
from the jo int  venture. This resulted from a pol- 
icy decision of Gulf  States Land & Industries, 
the parent of Chemetals, to cease part ic ipat ion 
in the metal business and concentrate on f ields 
more nearly in line wi th thei r  basic activi ty. We 
have had lengthy discussions with Gulf  States 
Land personnel concerning disposit ion of thei r  
hal f  of the joint venture, but to date no conclu- 
sion has been reached. It is l ikely that  they wil l  
either sell their  half  to a new venturer who wil l  
assume their  position, or arrange for Bagdad 
to take over the entire project. 

1 9 6 8  O P E R A T I O N S  

The ref inery produced 4,120,000 pounds of 
copper dur ing 1968 which was an increase of 
165,000 pounds over 1967. Inventory increased 
870,000 pounds dur ing the year, so that  1968 
sales were about 3,250,000 pounds. Af ter  de- 
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ducting casts of copper feed, sales of the refinery 
were $72,5,000 in 1968 which compares to 
$673,000 in 1967. Loss at the refinery in 1968 
was $604,000 compared to $1,012,00C1 in 1967. 
The operating loss (befa~e 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 I968 Bagdad took haft of the total loss up 
to September 21, and the fuji 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 I968 the refinery continued to be 
plagued by process and plant probIems. We have 
solved a number of these and have done enough 
investigation so that we now believe we know how 
to handle most of the rest. We probably will not 
remedy all 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 corrosion 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 speciaIized market that we 
are capable of serving as we~I as or better than 
the maior copper producers. Because of this, 
it is our intention to soJve problems at the re- 
finery and stay in the powder business. Break- 
even operation at the refinery will require sales 
of about twice the 1968 leve~, 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 reIati0n 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 abil i ty to serve the 
powder markets. 

Garland Steel Company 
1'96.8 OPERATIONS 

Sales during ] 9 6 8  (including soles 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, i t  was $114,000 compared to 
$82,000 in 1967. 

PRODUCTS 
The shop was .extremely busy during the year. 

Sa~es 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. 

Goni~e machine added ~o the Earland 
j~roduc~ t~ne ~hls ye~r. 

Vertical l~me kiln built and erected by 
,Garland S~eel Company. 

Three car wash machines in yarious s~ages of assembly in the 
factory space recen~Iy take~ for ~his p~rrpa~. 
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We built and sold 50 Road 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. Our 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 

Mil ler 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. 

I 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 copper 
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. 
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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 1969. 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, aJt of which ,are 
expected, in addition, SX wilI contribute to 
earnings. We also expect that new ore bodies 
wil[ be found and wil~ contribute to future 
earnings. 

In ]968 the surtax reduced after tax income 
by $}32,000. 1 expect the surtax to remain in 
I969,  but there is a chance it may not. AI[ in 
all, i t is not possible to estimate whether or not 
earnings during ] 969  will achieve another rec- 
ord. The Ten Years Charts show four factors with 
important bearing on earnings. 

DIVIDENDS 
The regular quarteHy dividend of 7Y2 cents 

was continued during ]968.  In addition, a 5% 
stock dividend was paid in December of ~968. 
The 7V2 cents per share .cash dividend is being 
continued into 1969. 

MANAGEMENT 
Management is an exceedingly important 

factor ta 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 far the purpose of improving cam- 
munications throughout the organization, and 
anso fmparting new knowledge to our people. 
tn addition, from time to time we conduct spe- 
cific programs for specific groups. 

,Group attending ~ one day management senbar. Left to right: 
R. c. Bagart-V~ce Preslde~t; D. C. Lincotn- President; G. W. 
Cotvffte-Executive Vice Presiclent; Dr. Charles Phillips- professor 
at Nodhern Arizone University and semisar leader; R. G. Poftack l 

President d Bagdad P~as~ics Company; W. 7.. Garland - Presldent 
~f Garland SteeI Company; and W. N. Brown- Vice Presldent o~ 
Garland Stee~ Co~j~any. 

Robert C. Bogart is Vice President of the Com- 
pany and Assistant General Manager of the 
Mine. We are proposing he be elected a Director 
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 we]] along in preparation and 
should be flied so that, if approved, listing could 
be effective in two or three months. It is hoped 
this will give a brooder and more ready market 

for our stock, 
D would I]ke to express thanks to our stock- 

holders for the confidence they have shown in 
our Company and its management. 

EMPLOYEES 
We have about 675 employees in all of our 

operations. Each year ] find myseff 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 flexibil i ty in solving problems and coping 
with new and diff icult 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 aft of our operations for a 
splendid lob well done. 

BAGDAD COPPER CORPORATION 

c 
David C. Lincoln, President 



Consolidated Statement Of Income 
And Retained Earnings 
FOR THE YEARS ENDED DECEMBER 31, 1968 AND 1967 

December 31 

1968 

$16,111,935 $13 
5,098,904 

229,523 
21,440,362 - ~  

7,453,988 
4,061,856 
3,218,530 

1,285,677 
272,272 

1,750,000 
18,042,323 

1, I 
1,( 

15~" 

3,398,039 

12,505,550 

(288,373) 
(1,500,522) 

(12,306) 

$14,102,388 

2,532,107 

10,384,548 

(411,105) 
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Consolidated Balance Sheet 
DECEMBER 31, 1968 AND 1967 

ASSETS 

CURRENT ASSETS: 
Cash 
Accounts receivable, tess affowance 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, tess 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 EQUI~MENT, net (Note 5): 
Buildings, machinery and equipment, less 

accumulated depreciation 
Mining properties and [and, 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 1,23~575 

92,479 90,629 
13,637,053 9,666,062 

974, 112 T,298,817 

772,072 73~504 
290,485 424,555 
277,079 233,]77 
338,087 202,933 

2,651,83S 2,895,986 

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 

December 31 

1968 

$ 1,051,138 
674,563 

1,078,561 ...... 
408,981 

3,213,243 

3,378,412 
3,233,051 

14,102,388 

20,713,851 

$23,927,094 
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Consolidated Statement Of Source 
And Application Of Funds 
]::OR THE YEARS ENDED DECEMBER 31, 1968 AND 1967 

FUNDS PROVIDED: 
Net income 
Depreciation, depletion and amortization 

December 3T 

1968 1967 

$3,398,039 
1,285,677 

4,683,716 

$2,532,107 
t,189,332 

3,721,439 

FUNDS APPLIED: 

Additions to property, plant and equipment (Net) 
Patents and trademarks acquired 

Cash dividends and payments for fractiona6 shares 

Investments in other companies, ~ess losses of 
ioint venture 

Other, net 

Increase in working capital 

W O R K I N G  CAP[TAL: 

End of year 
Beginning of year 
Increase 

1,198561 

300,679 

(16,006) 
112,098 

1,595,332 
$3,088,384 

$10,423,810 
7,335,426 

$ 3,088,384 

1,736,333 
558,62S 

411,105 

624,940 
45,24t 

3,376,244 
$ 345,t95 

$7,335,426 
6,990,231 

$ 345,195 
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T $ # $ o Co ol  ed  manc al Stat ents 

and Bagdad Plastics Company afte~ elimination of intercompony 
transactions and balances. 

December 31 

C0per powder in process 4 t , 4 ~  ~9,578 

Copper p0wder ~ finished 419,765 t26,294 

Molybdenum conce~rates 49,771 36,732 

Finished goods 518,050 

Balances at 

December 31 

Description 1968 1967 

ildings, machinery 

and equipment: 

C~oer Mine $~,656,~02 $11,754,818 

Gariand Steel " 1,016~977 934,554 
Bagdad Plastics 110,429 38,156 

Work in process 

and plastic materials are stated at firstHn first-out costs. Nbne are in ' 

j excess of current market V~ues nventory of the by-product 

maIybdenum concentrates is priced of estimated realizaSie value. 

Mine development costs are charged ~o expense as incurred, 

except for amounts deferred in prior years, Which ore amortized 
at $324,704 per y~ar, 

Excess cos~ of stock of subsidiaries over book vo{ues of assets 

acquired has an indefinite l ife in the company's open{on, and 
consequ~nf|v no amortization is required. 

Patents end trademarks ore amortized Over lives to 1971; 
$134,070 was charged to expense in 1968. 

NOTE 4 ~ Investments: 

copper ~efinery; the venture Was terminefe~ during 1968 by wlth- 

drowa| of  the other par~, Under the venture agreement Bogdod 

operated the refinery, and the venturers shored a|l ;)refits Or 

losses equally, The company's Share of the Iosses in 196;8 fo the 

date o~ termination was $226,096. Bagdad has continued to 

operate ~he refinery" since ~ermination and has absorbed losses of  

approximoteb/ $60,000 in its ope~'atingr accounts and ~epreciation 

of $46,~6 (one-half of the vent~re's to~ l  depreciation offer 

termination) through December 31, 1968. 

The company's inyestmet~t ~n ~he venture has been  reduced 

Garland Steet 259,166 227,660 

5o7,91o 494,t   
494,790 3 6 0 ~  1,843,681 1,767,406 

Less accumulated depreciation 1,3~,878 1,307,80t 
535,63~ 

529,803 459,605 

2;746 207 $ 6,079,231 $ 5,707,572 

8,188 
Property, plant and equipment are inc|uded in the consolidated 

$2,2~0,131 $2,242,931 ' balance sheet on the basis of cost to the consolidated group 
either in cash or in capita| s~ock of the , stated at avera~e cost, Steel parent company at par 
Value. 

Depreciation has been provided over the esfimc~ed useful 
lives of  the respective assets on the straight-line method or on 
accelerated methods provided by the |nfernai Revenue Code. 
Income foxes have been computed on the same bosi~ 

rer assets; 
Depreciation included in costs and expenses in the consolidated 

statement of income has been provided for the principal types of 

buildings, machinery and equipment as follows: 

Yea, 

1968 1967 

Machinery and equipment $687,~50 $604,178 

Buildings 100,460 92,984 

Land improvements 33_015 27,344 

~terest in A~izona Chemcopper Depletion of $6,077 has been provided on the cost of mining 

d ta own a Chemical process properties at .2895 cents per ton in 1968. Depletion for  tax pur- 

poses has been computed on o statutory basis and differs from 
the amount recorded in the accounts. 

NOTE 6 - -  Stock options and changes in paid-in capital: 

The company has two Stock option plans under which shares 

of capital stock are made avaitable to officers and employees of 

the company and its subsidiaries. Options have been granted for 



all shares reserved for option under the t963 plan. The status of 

the plans is as follows: 

Shares under option 1963 plan 1967 peon Tot.a! 

Granted b ~  ueexercised, 
January I, 1968 ~0 ,0~  2,596 32,640 

Increase for 5 %  s~ock 
dividend 445 128 573 

Exercised (21,140) {2 I , I40)  

Gran~ec~ b~t unexercised, 
December 31, 1968 9,~49 2,724 12,073 

2~,526 A~ailabJe for fu~.ure options 23~526 

All options exercised during the year were exercised at  a 
price of $4.27 onc~ were issued from authorized but unissued copHa~ 

stock. The 12,073 options outstanding, ore all exercisable at a 

price of 514_41 per shore. 

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

Year 

1968 1967 

$i,854,790 $I ,854~61 

~7~9 ~I,8~9 

(11,910) 

1,340,892 

$3,253,051 $t,:854,790 

Bata~ce begin~ing of year 

Excess of amount re~i~ed over par 

value of 0ptioned shares solo 

Prem~u~ paid on pu~cl~e of 
tteas~r~ stock 

Excess of market ~a~ue over pa~ 06 shares 
issued ~s stock dividend 

Balance end of year 

N O T E  7 ~ Soles: 

Soles are comprised of the fol lowing: 

Basic metals: 

CepBer pr0~c~s- 

Concentrates 

Precipitates 

Efect~0~ytic copper (teff) 

Copper powder 

Molybdenum ~ncent~tes 

S~iver b~Ili0n 

Year 

1968 1967 

$ 8,84s,67o S 6,482,68s 

s,480,52B z,827,0~6 
854,514 1,228,753 

1,889,777 1,951,781 

953,3L3 838,3~6 

110,1~3 50,877 

$16,111,935 $13~379,506 

$ 4,999,006 $ 4,433,751 

99,898 3,506 

$ 5,098,904 $ 4,457,057 

Manufactured pr0ducts: 

Steel 

Plastic 

NOTE 8- -  Retirement a.d profit sha6ng p|0ns: 

Retirement bene~it~ for all e~ig~b]e ~ine emg!oyees ore pro- 

vided under an employe~ funded plan established on AprU | ,  t965. 

The company's policy bos been to fund pension costs accrued, in- 

eluding provision for arnortizat~en of post service costs over a period 
of ten years. The company paid and charged to expense $135,000 

for pension COSErS ~n ]968. 

The achJQrially computed value of employees" vested benefits 
under the ~lan exceeded the pension fund by approximotety 

$58,000 ~ December 31, 1968. 

GQrlond Steel Company contributes to a trusteed employer- 
employee funded savings and profit sharing plan up to 121/2~°Io 
of its net income. The company's cor~ribution of $52,584 has been 
accrued at Deeember 31, 1968. 

N O T E  9 - -  |income taxes: 

The provision for e~imc~ed ir~come taxes is comprised of the 

fol|owing: 

Year 

1968 1967 

United S~.ates income taxes $1,517,500 863,000 
Less in~S[nlent tax credit for the year 63,000 40,000 

1,449,500 8~,000 

Arizona income taxes ~0 ,500  197,000 

$1,750,000 $L020,000 

Federal returns o~: Bagdad hove been accepted through 1965 

for Bagdad. Qnd 1964 far Garland Steel 

NOTE IO-- Commitments: 

As of September 30, |968 the c0mp0ny entered into on agree- 
ment for the construction of a solvent extraction electrowinnlng 

plant at the present mine site. At  present i~ is estimated that this 

plant will involve o capitol expenditure of approximately $5,000,000. 

The company has the right to canoe| the ogseement at any time 

and reimburse the cc~tractor for costs incurred to the dote of 

cancellation. 

PRICE WATERHOUSE & CO. 
222 North Cent~l 

Phoenix, Arizona 85004 
February 22, I969 

To the Board of Directors and Stockholders of 
Bagdad Copper Corporation 

In our opinion, the accompanying consolidated 
balance sheet and the related consoiidated 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 suppEementary information on 
funds for the year then ended, in conformity 
with generally accepted accounting principles 
appffed on a basis consistent with that of the 
preceding year. Our examination of these state- 
ments was made in accordance with generalEy 
accepted auditing standards and accordingly in- 
cluded such tests of the accounting records and 
such other auditing procedures as we considered 
necessary in the circumstances. 

PRICE 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 mill ion pounds per year, which 
means that we wil l  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. 
,~ permanent solution for this problem is develop- 
ment of another small leaching ore body away from 
Ba'gdad, the output of which would be used to feed 
the powder refinery. We are actively seeking this 
Wpe 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 ~roduction. Even more impor- 

,/ 

tant will be elimination of iron from the leach oper- 
ation. Iron contaminates the leaching ore, and in the 
past has caused significant decreases in production. 
Cost of the SX plant wi l t  be s l ight ly  more than 
$5,0OO,000. 

~ ' 7 ~ ~  ,L~- ' 27  "" ' : ~  . - ~  . ~  ~"~ "~a 

SX refinery under construction. Soh'enl 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 tow grade copper ore body. Results are 
incomplete, but to date it appears we could have, in 
addition to our present ore, 200 mill ion tons of ma- 

te r '~  with a rade of 0 . 5 0 °  total co_o_og~e~r. 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 mill ion tons of 
leachable ore with a grade of 0.4O/o 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 mill ion tons of 
oxide ore on our leach dum~s with a grade between 
0.4O/o and 0.5O/o copper. Completion of stripping ~or 
the present ore body wil l add about 20 mill ion tons 
to the leach piles. 

Capital expenditure could be in the $50,000,000 
region, which is much greater than any required on 
OLlr past projects. To put further perspective on this 
prospect, if the mill was sized at 25,000 tons of ore 

4 



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 mill ion 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 previousl,/ repo~ted in Tucson 
does not now appear promising. 

- t  

than doubled and reached a level where the Hurri- 
cane people have decided to do their own assembly, 
which leaves us with only the steel fabrication. This 
wil l  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 wil l  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 I expect this to have no 
major proportions. 

Prospective additiona ore lies within the solid line. The 
dotted line defines limits of the present ore body. 
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Steel Fabr icat ion  
During 1969, sales of Garland Steel Company (in- 

cluding inter-company sales) were $5.703,000 com- 
pared to S5,055,000 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 

- 1  
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Cyclones made by Garland for a mine in Arizona This equip- 
ment removes dust from air. 



A. Expanded pit outline 
B. Primary crusher 
C. Course ore storage 
D. Secondary crusher 
E. Mill 
F. Tailings pond 
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Electrowon Cathodes. These are l in i shedand will be washed and bundled for shipment. 

A e r i a l  v~ew o f  the  M i n e  s h o w i n g  l o c a t i o n  o f  p r o p o s e d  
e x p a n d e d  p i t  l imi t s ,  o r e  h a n d l i n g  f ac i l i t i e s ,  a n d  t a i l i n g s  
pond. The pit is at upper right. Present mill is on right 
hand edge of the pit. Present tailings pond is right of  
the mill. Cathode and Powder Refineries are at left cen- 
ter. It is one and a half  miles between the present mill 
and the Refinery area. Bagdad Townsite is about  one 
half  mile off top right of the picture. 
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Conveyor f rom relocated Crusher.  The conveyor leads 
out  of the new crusher location, which is below ground 
at the left. Ore is piled at the right hand end of the con- 
veyor, and then fed down to the main conveyor to the 

• concentrator  m i l l  
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Improved results in 1970 were the result of in- 
creased price for copper. Sales increased 8% from 
last year and set a new record. Earnin,'s during 1970 
~cre 53% greater than 1969 and 42% above 1968, 
which was the previous record. 

Inventories of copper products increased during 
the },ear and resulted in 3.308.000 pounds of inven- 
tory at the end of 1970. comparcd to 1,960,000 
pounds at the end of 1969. Inventory rose because 
cathode is a new product and required a working in- 
ventory, and sales of both powder and cathode were 
sluggish during tile second half 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. 

MIN!NG 
AND  ,EF NtNG 

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 mar"k%ts 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 I970, 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. 

P r o d u c t i o n  of  l e a c h  c o p p e r  in 1 9 7 0  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. 



Stripping during 1970 c o n n ' ~ d  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. 

Mine Operation 
The Mine continued to operate well during the 

year. Facilities are not all new', but they are in good 
condition and are oivim, 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 t970 we were 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 feed 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 pipeIine 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 

A 

contains relatively ~ , v  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 Refinery in 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 far 

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 I970. 

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 dclining 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 grade of 0.47~~ total copper. Stripping ratio 
over this would be about 1.2:1 and stripping would 
include 41 million tons of leach ore with a grade of 

("I  about  0.42 ,,c total copper. These h~ures have been 
verified by an independent consulting geoloeist, us- 
ing our drill and core data. For perspective, the pre- 
sent ore body has 43 millitm 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 erade 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 handline 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 stopping, 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 smehing, 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 

L/ 

from all participants in the smelting project. Smelting 
techniques in either alternative would reduce pollu- 
t ion to accep tab le  levels. It will p r o b a b l y  be six 
months before sufficient data are available for us to 
determine if either method is satisfactory and which 
might be preferable. 

Another  important considerat ion 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. 

. . . . .  ~_~ ~ "  ~.~ 21. 

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 
$ I00,000. In the past, Garland Steel Company man- 
ufactured much of the equipment sold by Hurricane, 
wh ich  r e su l t ed  in a subs tan t i a l  r e c e i v a b l e  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- 
s tore the C o m p a n y  to health. In addi t ion  to the 
$100,000 for purchase of stock, up to December 3 l, 
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 manual ly  opera ted  
units to comolete high capacity commercial systems 
capab le  of the most  r igorous  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 SHELTING 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,O00,0OO .52 2:1 

Total, including 185,000,OO0 .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 1968 totalled 
600,000 lbs, silver 63,000 ounces. 

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

Total  
Cutoff (% Cu) Tons % Cu 

Sulphide ore .40 101,400,O00 .68 

Leach 76,100,000 .46 

N.S. 
% Cu w/o 

.10 1.63 $ [ 

_ _ 

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. lhe balance is classed as 
~,indicated~ ,I i a , or nferred ~ . 

Considering the possibility of eventual commercial interest 
in dep='6-s~ts averaging around .50% Cu, it should be emphasized, we 
believe, that Bagdad has a huge tonnage potential of that grade. 
"(end Of quote) 



k 

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 possibilities of finding more 
chalcocite ore zones of important size are slim; however, explorat|on 
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, I 
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 offsetto some extent by the higher mill 
recovery in chalcopyrite mineralization essentially 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. 

. . Courtrigh~ 

JHC:lab 
cc: JJCollins 

TASnedden 
WESaegart 
RFWelch - 6 extra 
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AMERICAN SMELTING AND REFINING COMPANY 

SOUTHWESTERN EXPLORATION DEPARTMENT 
P.O. BOX 5795, TUCSON, ARIZONA 85703 

J .  I t .  C O U P . T R I G H T  

CHIEF GEOLOGIST 

L. P~ E N T W I S T L E  

ASSISTANT CHIEF GEOLOGIST 

W. E. S A E G A R T  

ASSISTANT CHIEF GEOLOGIST 

Mr. Jerry C. Ryan, Controller 
Bagdad Copper Corporation 
Bagdad, Arizona 86321 

May 21, 1969 

! 1 5 0  N O R T H  7 T H  A V E N U E  

TELEPHONE 6 0 2 - 7 9 2 - 3 0 1 0  

z _  - M ~ S  

Dear Mr, Ryan" 

on behalf of the ASARCO Engineers who attended the sub-section 
open pit meeting at Bagdad last Friday, I 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 wel] conducted by 
Mr. Rana Nedhi. 

As I indicated during our dinner conversation, [ am interested 
in recent exp]oration developments of the Bagdad Copper deposit. We 
hope to schedule an appointment with Hr'. Lincoln to discuss the 
possibility of updating the 1956 Bagdad evaluation prepared by 
Kenyon Richard, J.H. Courtrlght 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. I will look forward to an opportunity 
to continue our conversation end to meet other members of your staff. 

WES:lzb 

Very tru]/~ryours, / 

cc JJCollins 
TASnedden 
RR~elch 
JHCourtri~t 

Blind note on ASARC0 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 B~gdad Resident Geologist, I conclude 
that the limits of +0.5% Cu have yet to be determlned--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, I would hope to develop factu~l documentation 
of the above inferences. 

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

J .    NOV 24 I967 

~. N o : : m b : r  10,1967 

• , . { : . ,  .-. .  . . . . . .  , . .  ~ . . ~  ! ~ .t 

N OV 2 " ' '"  

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 carried 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 cos ts  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- 
c ipi ta te  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 'real iz ing 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 sett le 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 borrowing 
to continue operations.. 



i 

Ultimate effect of the strike on our earnings 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 associa ted with the 
profit we finally realize on our inventory and how soon we can book the profit. This cannot be 
determined 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  install ing titanium reduction vesse ls  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. Tes ts  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 "s t r ip  '~ picker has been tested and 
results appear excellent, Construction of a relatively large amusement park ride 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 P las t i c s  Company are increasing but are still relatively small. This operation 
has not as yet shown a profit, but opportunity in the plas t ics  field continue to make us optimistic 
about this venture. 

We have been active in evaluating potential new ore bodies and acquisit ions 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 sharej 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, 1968j to stockholders of record February 9, 1958. The Board 
of  Directors intends to continue the regular 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. 

Sincerelyj 

BAGDAD COPPER CORPORATION 

David C. Lincoln, President 
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WESTERN MINING DEPARTMENT 
Saltl Lake City, Utah 

June ~2, 1959 

. p~i .... 

~N 

~. Ke~on Richard, •-Chief ~eoiogist 
Southwe's~ernDepartment 
Amerlcam Smelting and RefiningCompany 
813Valley National Building 
Tueson,~Arizona 

Dear Ken: 

• I 

Here is a copy of a letter I have written to Darwin. 

<i~; .... . - o 

• 

Please 

keep it confidential, but I thought you would like to know that the 

opportunity came along ~to say another word or two. 

Darwin, during a telephone conversation, asked me what my 

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

told him. 

2- • 

 V:ih 

Encl. 

~•~.k..~i~•' ~ ~ . • _ . . . . . . . .  ~ 

Regards, 

J. D. ~incent 

o • • . 

~j 

r 



8ai~ ~e" Clty, Utah 

j, 

• ,~: 

~ I~. J~ P o~, Assistant to Vice i~esi~ent 

Amer~ca~ ~elti~ ~ ReZlni-~ 

l~ew '.r~ ~ New York 
-.  n&u coPl m 

'i have briefly reviewe~ the Bagdad correspondence ~aa~ r~ports, 
inclu~in~ ~hat of Mr~ R, G. Crane of ~entrai Research. 

In view of COm~my policy on smelting a~l reflaing .of 
concern%rates a~ ~re~Ipitates, I think that ~ Wherein the 
flotation eon~entrate ~s r oass~te~, le~chhe~, an~ t~----c~ copper precipitate~ 
B M ironserap am~ sent to the smelter along with the, copper ~uce~ 

the Dorr fiuosoli~S electrolytic ~e_s as use. -~ the Bagdad pilot 
plant, can be ellmimate~ for the same reasons, altl~ough technically an~ 
eeon~mlcally I think it has potential e~ant~ges for Bagdad over normal 
p~ece~es.. 

I have limited consideration to Case I and Case I!, as they ere 
called in Mr. Crane's report: Cas~ I, without any credit for copper 
production from leaching waste'rock and mixed ore~ and C~se II~ wherein 
~t is taken into consideration. 

Bagdad is now leaching w~s~e rock to an extent !imite~By their' 
low ~roauctlon of acid and their water supply. :Although my information 
is n@t u~ to ~te, I have no r~en to believe that they have not f~m~ 
it practical an& economic. Therefore, I ~6 m~t ~elieve ~ Case I is:~: fair 
statement of the property's potentiai~ ~ In comSi~erim~ Cas~ II, two 
ether Zaeters ~so shoul~ be glve~ comsi~mrati~n: ~" 

E1 PaSO~ sl~heu~h B~I is shi~i~ to Haydem at the 
present tim~, Is a sm~l!. • plus factor. 

$i,0(~,0~, 1~asea on a cataract ~l~at. Th~ Keyes 
auto- xi t    Of wuul  ra ca11  reduce - 
this e~St an~-has o~im~" im~0rtamt a~vanta~eS. 

(a) CoSt of  ac i~  wQuI~ ~e  l~wer l~y am appreciable  
d e ~ e e ,  

f 



D..J,Pope 

.~. 

.. .• . 

(B) The barre~ se!U~ion after precipitation of 
eo~er conta~ F~SO~ which is necess~ as 

which ~s oxi~i~e~ t o  ferric smlphate Ir~ the 
so z. ~ ~s ~ aes~ab~ Zor leac~ 
e~ieopy~ite ~'matlve copper. 0r~ilF, 
Rue to the l~w ~ t  Of pyei~e in ~1~a 
ore~ not too  much, f e t t l e  smll~ha~e i s  formea 
by lea~, ~Inspira~lon, wh~ h~ve -slmilsm 
9re~ ~o everythimg in their power to build 

the ferric sul~b~te content. 

With the large pit and a cutoff of O.~% co~er there iS an , 
estimated I01.4 million tons of leach rock with an assay of 0.39% cop~er ! 
~ud 7.5 million tons of mixed ore with an assay of 1.04% copper. This 
iS a tremendous reserve of co~ approximately 947~E0,000 IBs. 

Usim~ a fi@mre '~f 50% recovery for the leach rock am~ 80% lot 
the mixea ore, an overall recovery of over ~20,000~00~ ~Bs. of co~er 
reSults--or nearly 40 years ~t a leach rate of ~0~00O lbS. per d~y. 

If we assume 6.0 Ibs. of. acid at O.9~ per lb., 1.5, Ibs. of 
sc_~p iron at 3~ a lb., miscellaneous costs of 2.0~ ~r lb. ann treatment, 
freight, refining eo~ts of 6.0~ per I~. for ~ total of~ say 18.0~ a lb. 
a net of 12~ @ 30~ c o ~  amounts to $60,000,000 or $1,680~000 i~ a year,. 
before taxes anC amortization; 

It is true. that %here may be better ways to trea~ the mixed ore 
such as the Anaconda dual process/TAPF or Cyprus methods. However, for 
simplici~ I h~ve limited the c~icul~tions to leaching. 

I have use~ an-eBtim~tea recovery ~ f  ~0% .for ~ . ~ a a h ~  ~ t e  
dumps although Bagdad test results indicate that a higher e~raction is 
probable. The B~gdad ore contai~ cep~er oxides, copier silie~te~ 
ehalcecite, native copper~ and ch~icopyrite. Solution ~ cop1~r oxides, 
silicates and ehalcocite ahould be  n e ~ l y  complete, native copper is 
Soluble with acid, oxygen, and ferric sulphate, aee~rdiz~ to Ins~iration~ 
aaa ehaleoI~ite is thought to be soluble to an extent of ~0% or thereabouts, 
perhaps more with long time o~tion in waste (hmp heap leachlns. No one 
~mows ~ef~tel~V, 

This ~thetieai pr~Uctlon of copper from leach rock aud 
mixe~ ore ~I~o depen~ on ~ an ~d~uate supply of w~ter to circul~te 
about 3000 ~m, which assumes ~ loss of about 20% due to evaporation 
and seepage. This ~ S  ne~ ailed" for ~/seard of ~rt of the leach 
solution since B~g~d is low in p~r~Ite eontent~ 

A c c o r ~  to  t h ~  ¢a~ula~ton a minim~ of ~00-~0  ~ of water 
weulcl be re~utre~ for ieae~ng. Thi~ i s  ~ : r b ~ s  conservative since the 

waste ~b~mpS are considerably higher in co, per eon~ent than many of 
those being leaehe~ in Arizona an~ a flow of 3000 gpm may not ~e neede~ 
to obtain a pro~ctlon of ~0,000 IBs. per a~v. 
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To ~ate there h~s 81~ys been an ~ l e ~ t e  supply 02 iron ~crap, 
mostly smpp1~e~ from the ~oast or T~xas. Sin~e ~ of the smaller 
altSe~ ha~e not been tappe~ as a so~ee, I ~ul~ $ ~  that supply 
will keep ~p with demana~. 

Aithemgh theme items are Imrge plms fac~ors~ they st~ll ~o 
not Solve the ~roblem of purchasing the steak- at a reasonable price, 
mot do they get around the necessity fer spen~in~ ~ l~r~e amount of 
capital on ~ preparty that is ~gi~l aurlng p~rio~s ~f low metal 
prices. 

I still hope s~methl~ com~s of it an~ that I get a chance to 
werk on it BeTore I retire. 

msc. 

Very truly yours~ 

V ncen  
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WESTERN MINING DEPART~4ENT 
Salt Lake City, Utah 

April 14, i~57 

FILE MEMO~M: 
KEYES ~2S04 PROCESS AT 

CYPRUS MINES 

The Keyes or TVA-Bureau of ~Anes sulphuric acid p~oeess has been 
proposed By many authorities as a means of producing weak acid for h~dro- 
metallurgical leaching. Cyprus Mines Corporation on the islan~ of Cyprus 
put in a plant in 1951 and which has continued to function satisfactorily 
to date with very low acid costs. Attached to this memorandum is a copy 
of Mr. Sial Neslen's report on the Cyprus plant. Mr. Neslen was loane~ to 
Cyprus to expert amd start their operations up. 

I 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: 

i. The concrete reactor cells should be ]~ead lined. 
(Leo Able stated that they were eventually able to 
use bit,~mi~'~us paint satisfactorily). 

2. The gas cooler from the sulphur burner or s~tlfi~e 
roaster should be an air cooled heat exchs~ger. 

. The blowers should ~ork on the dry g~ses rather 
tha~ on the wet gas~s as was don~ at Cyprus. In- 
other words the blowers w~d be between the cooler 
and the scrubber, rather than following th~ scrubber. 

The blower~ should be plate~ with lead and Mr. Neslen 
reco~ends the Kestrer blowers made in England as being 
very satisfactory. The SutorBilt blowers plated by 
Mr. ~eslen in 1952 are still in service/au~ have not 
been repaired since that .date ~ecbrdlng to ~r. Kimg of 

Silver Bell. 

The fused silica SO 2 dispersion tubes gave consiaerable 
trouble due to blinding. Mr. Neslen drilled 1/16" holes 
in them which seeme~ to cure the tro%ble with no ~ppare~ 
loss in efficiency. Mr. Ed King, Assistant Mill Supt. at 
Silver Bell, states that these tubes were late~ replaaed 
with orlon bags or sacks that ha~e proven very satisfactory. 

. Mr. King also reports that once the plant w~s in ~ea~ 
operation they were able to ol~arate with only one mau per 
shift who took care of the roaster and the acid plant. 
Direct most of acid vas $~.00 per ton excluding the cost 
of pyrite. 

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

Mr. Neslen states that 1.0-~.0 grams of ferrous sulphate 
per liter is sufficient to trigger the re~ctiom. More 
FeSO4 has no ill effect aside from consuming SO~ to 
form ferric sulphate instead of H2S04. This could be 
easily controlled~ depending on how much ferrle sulphate 
is desired for leaching if barren solution from the 
precii,~ %ation l~m~ers is ~sed. 

Acid mist and S03 losses were not ~serious after a 
packed tower was put in on the exhaust system. Work 
done by the Bureau of Mines at ~enderson, Nevada, 
indicates tb~t turbo agitators will put most of the 

t~h~ s mlgh~eb a wo.rt~r~hile i~rovement. 

Both Mr. King and ~. Neslen approve of the process 
for manufactnring low grade H~S04 for leaching. Mr. 
Neslen sta~ed that there was no difficulty in making 
10% - 1~% HRS04 if desired. / 

"J f/D. Vincent 
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1?t~ ~eptember 19~o 

Resi@ent Director & I~n.a~oer ~ 
Cyprus Mines Corporation~ 
Skouriotissa o 

Bear Sir~ 

As requested by ~ur Nro George D~bb of the Los Angelu 

Offlce~ I am attachir~ a report of my work in connection with the 

acid ~lant~ I am at your servlee f~r any dlocusslon con~rnJJ~ the 

plant o~ratlon or any future improvements that you m~h% have plamuedo 

•ours truly, 



b 

The. following r~por~ ~s a bri~:i' d~crfp~i.)n of th.* operationz of the 
• ~.nes Corporation in ~on~unzt).on with the ac~,d piantg 

Toe ore from the mi~ ccnt~!ntn~ 3 .~% zopper is hand~.~d in the usual. 
manner for a conventional flotation Drcet '~ for co~e-r ~ulphide flotatlon~ 
The m~or content of the ore i~ irc,-~ p J ~ t e  ~/hich IS ~epar~ into two 
grades and pumped to slack pklo~.~ The ~ret grade is a very clean vyrlte 
of 50% sulphur content and the sea,.end ~'adu is ~. slimes pyrite of h2% sulphur. 
The ~ handles 2200 long tons of ore per day and oroduces 300 tons of 18% 
copper concentrates, ]800 to~ ~f f~rst g%rad~ pFri~.8 and I00 tons second 
grade pyrlte~ The t~o grade~ of pyrites are sold f~r the manufacture of 
~ulph~rle acido 

The finely ground or~ from toe crushi~ plant im leached with weak 
eulphur.~.c acid in special revolving ch'u-~o The acld consumptioc is 15 pounds 
acid (16~% ba.=is) per ton ore $.~ne acid mtrength is re~u~.ated to leach only 
the oxidized copper and to ~inf~in a mini~l amount of ex'¢@~ acid for d~ 
position of copper over scrau iron in the c*m~ntation plant° After leaching 
the mlxt~o le pumped to four ~20 fro D~ thlcke~e::~ The ore ~oes to an 
alkal}n~ ci~ult flotation plant and the solution to the cementation plant 
which pr.~uce~ approx',merely six tons of 8.,% cem~t copper per day~ A 
small stream of hhe thickener soluti~ ovarfi~wIs pu~d to the acid p.la~It ~/~. , 

Ject le pu~m t~ another acid pi:~t ~u~!v--~}~ ~tre~_~ fro~ .thee .~o ~" 
suppl~, tA~;k~ are properly mixed and furnish the feed solution for the acid /~'-~" 
pi~t_.2r ~.ese ° ........ &~. 

The sulphur dioxide for tho acid plant is pr~uced by roasting the slimes 
pyrite in a twelve deck H~_[r@S_.hoff roaster~ Tonn~_ Kes of eight to thlr_.~._~9~n~ 
tons of pyrite per day were roa.eted successfully~ The roaster ga~ is cooled 
and a~bbed in a spray tower ucin~ the water mixture as mentioned above~ 
The feed water regulation is governed by the ferr~s iron content and is 

Im pumped with a iron~ The wet sulphur dioxide ~s i ~oots Connorsville 
type positive displacement blower of Carpenter #20 stainless steelo The ~s 
is pumped through four oxidation cells at ~ per sqo inch pressureo 
The solution from the scrubbing tower is pumped to t~e oxidation cells and 
flows by gra-Tity to the final pump for stora~eo The ~lls consist of four 
rectangular tanks 21 feet long ~ !5 I~ wlds an~ I0 feet deep and hold approxi~. 
mmtely 16~OOO imperial gallons per cell. Each cell has four subme~ed head- 
ers for the dlffusio~ of the gas and ai~o Wat~ mc~n~bbed air iS pumped by a 
Naah comprees~ through a s~le~ of tu~u in the header. Tb&36~.bAL.~r~L~ 
a[ a very £1nel? ~vi~ am4 ~n~l ~ ~ar.~Mmle, The,e tuS,~ ~ a 
very ~i~ air bubble which i-s required for mxim~m c~Idatlon, The air header 
i~ submerged eight feet in the soluti~ and the ~pb~r dioxide header five 
f e e t °  The sulphur  d l ~ A d e  header  consor t s  o f  a m ~ r ~  of  l e a d  tubee d r i l l e d  
w i t h  h~t~s  o f  3 /32  ~ d iameter  to  giv~ a bubble  t o  r e a c t  w i t h  the  a i r  bubble 
for ~rope~ axldatlom of the SY2 gas~ The be~t c~Ida%icm results were obtmln- 
• d wlth e~?lum~. ~as and a~o The oh~eal reaction is due to the 
~atalytic action of t~ f~~i-ron in salutlomo Th~ c c ~ . e ~ m e s s  of the 
chemical reaoti~ le de~med by analysis of the soluti~o When all of the 
ferrou~ ~ n  is c x i d i , e d  to  the  ferr~ state the  a~%ion..~e 9m 

~_~=~t~ f_~ ~t~:: .~mt strorq~- a c i d  can be aade w i t h  l ~ m ' o v ~  and 
~,.$~o~ ~ - ~ u  a t  w e ~ n ~  i s  a a k i n c  ~ c i d  which i s  b e ~  m a t e d  

for the pre~nt le~chi~ problem,, 



The exit gases from the oxldatlo~, call~ (002 to  003% S02) are draws from 
the top of the cells by mear~ of an exit header and an all lead fan° The 
fan pull~ the gases through two abso~ptlon tower8 in parallel° The soluti~ 
from the number onz cell i~ pumr~ed over the towers f~r the absorption msdlumo 
The sulphur diox~me gas~ are absorbed co.~,-pletely ~nt the exit ~ases still 
contain appreciable amounts of ,$0/suud ~'2~OJ~ acid mist° The fog and mlst 
come fh-om the catalytic action on the g~se~ in the roaster~ These gases are 
not absorbed in the plant solutlons at all but pass on out to the atmosphereo 
Present plans at CF]orus ere ~JJ build a coke tower and lead lined stack to 
filter the excess moisture from the." Zases~ These mists will net be caught 
by the coke~ The use of a misc cot%tell r/stem will aid very much in the 
removal of these gases ~at the overs.i! economlc8 of this shou].d be Investl- 
~atedo 

The e x p e r i e n c e  o f  t he  w r i t e r  ~as been  t h a t  c o m p l e t e  r~meva l  o f  the ~ t s t n  
i n v o l v e d  in  any o f  th~ p l ~ n t s  can be o b t a i n e d  by m i s t  c o t t r e l l  t r e a t ~ n t o  

~/-~, ..~ , , :  ,,.-~,- , /~,~ ~..-~-- 

,i~ S.  ~£5:LEN 



The following report gives in detail the ~mrlous changes= i=proVemente 
and operations of the acid plant at Cypruso 

~leva%~r 
" The elevator gave considerable trouble both mechanical and ole~rleal 
for a period of appro~telp one month before it was operating properly~ Eleotrle~l 
oables a~nd Junction boxes ware relocated several ti~So The shaft was completely 
ho~sed in with asbestos sheeting because of weather conditions causing trouble~ 

~ter 
The general construction and mechanical condition of this equipment was 

very good° A considerable cutting of steel flooring ebc~ was required %0 prevent 
tran~misslon of vibration and allow room for heat expanslono Suitable working 
tools and platforms were made to aid op~ratlonSo An oil tank~' ell llne8~ air 
lines s~d ell burners were made and installed before roasting operations oould 
starts- A slow burning wood fire was used in several locations to properly dry t~i 
brick work before operations,. A large vent pipe was installed to handle the hot 
exit air from" the roaster arms~. It was made so that the hot air could bm dlr~ted 
against the ore hopper to help dry the pyrlte~ A butterfly damper was installed 
at the inlet of the cooling fan to regulatm the cooling air to the roaster armsQ 
Calcine and c~clone hoppers and gates were improved to keep dust losses to a 
mlnlm~m~ A six inch bed of refractory sand was rabbled on the top six floors of ~ 
the roaster~ This protected the brick work and helped the roasting° It also aids 
in the removal of any hard Incrustatlon~ fo.~med which Is very com,~on in roasti~go 
After approximately four months of operations the speed of the roaster was changed 
from 55 se~. par rev~ to 84 sec~. per rev~ This improved feeding ald roasting° 
The high grade pyrite was roasted for s~veral m~nt~h8 and gave good results~ Since 
then the sllmss pyrites have been used with good re~alts~ Incrustations from 
either ty]~ has been very, little but requires daily attent~on~ The slimes had to 
be screened due t~ the hard lumps and general aondltion of the ere as these lares 
lumps would cause arm and rabble hreakage~ also would not burn ~ood~ All alloy 
rabble blades of the lower seven floors are being currently replaced by cast iron 
made in the local foundry~ The alloy rabble~ will be used for spares on the upper 
floors as re~ulredo In cases of emergency the arms can be handled the same way° 
The calcines have varied in sulphur percentage from 005 to Io9 due to operations° 
With more experience the operators should be able to get I,~5% or less- The 
roaster has six floors in excess of the requirements of maximum roastir~o The 
lower six floors Just rabble the calcines to tb~ hoppers° Tonnages from 8 to 30 
tons per day have been roasted with good results° The upper decks and sections 
of the roaster building have been suitably housed with asbestos sheeting for bad 
weather° The roaster cooling fan is not needed for present production require- 

monte 

a C2ollna Tu~es 
The cyclone settlers are giving excellent results with the fine dust 

and mechanical carry over~ A small amount of the finest of particles go on 
through %0 the spray towero The two types of pyrite create little dusting dlm 
%0 roasting~ the slimes being much greater dale to the large amount of m~terlal 
lOSs than 200 masho Gas velocities are very low due %0 small tonnages required. 
The cooling tubes were cut out of the circuit with blind flanges installed at %he 



• ~ 2 oo 

bamem~ The automatic temperature controlled damper~ that w~re installed %o 
the cooling tubes are net needed° These damper~ might be required in t~e 
of maximum production at a future t~ or whemeyer gas temperatares go tc~ high 
fc~ the spray tower to h~u~dlmo 

Tc~ers 
Theme towers are producing ~ood re~Xt~ in cooling amd 8.~rubbln~o A 

very small amc~tnt of a~a~t is c~.ught here and goes with ~ acid saluticm~ to the 
~Imal storage tar~So Temperatures az high as 800 o Y have b~en handled v e r y  we]~o 
The fori~ X~w pressure sprays sho~ a s m a l l  amoumt of c o r r o s i o n °  At t~ la~ 
In--On after six ~ n t h ~  use showed indlcsticmm of la~In~ m~x to ~ m~m%~ 
loagmr° ~ original bet! saddle packi~ o f  u s a ' t e d  si~ has been removed a~ 
r~placed by i~ s~dd!e~ or2~yo This p~vents plumping to a great extent° There 
i8 no entrainment of liquids ss velocities are ~ enou~o A very small ammm% 
of flme du~r5 plu~ ~elenium passes through %/~ packing and is deposited al~ #2~ 
s~Ipmen% and also precipitated in t~he &old solutions b~t flmaLly settles t4a. %h8 
StOX~ge t4Mnkso Th@ orlgil~ ~chanical s~fety seals becam~ m~eles8 dins %0 
~krroslom by the roa~er geese Those were replaced by an all lead li~d 

have f~n~tloned pz~perly sknce~ The pur~ of these seals is to p~vent 
oo!!a~ of th~ lead li~ings due to a sudden increase of vacuum° All 
covers had to be co~ered with lead and sea.led Im the openings to keep the game 
from hindering operations and ~ettlng out to the atmosphere° 

% 

\ 

/ 
{ 

Satorbuilt Blowers 
These blowers have given considerable trouble since operations were 

startsdo The driving shafts of the two blowers were broken shortly after the 
start of operations due to poor bas~ alignm~ut~ excessive knocking and vibration° 
Tb~ corrosion of the gases and ilquid~ was excessive~ The centrifugal force of 
the rotors on the ga~s deposlte a w~ak acid drip in the blower which analysed 
as high as 500 g opolo of sulphuric acid° These gamma consist mainly of sulphur 
dloxlde,~ sulphur tri~ids, sulphurlc acid mist~ water vapor~ ~x~gen and nltrogen~ 
The roasting of pyrit~ ore causes the formation of sulphur trioxide due to cata- 
lytic action on the sulphur dioxide and in turn combines with the water vapor to 
give stages of sulphurous to sulp~huric ~cld mist These mlsta are very fine and 
are n~t completely scrubbed out in the spray tower or cells or absorption tqwar~ 
but continue out to the atmosphareo The corrosive action and mechanical troubles 
ha~e created a considerable amount of work in the mechanical dept to keep one 
or two blowers in operatlon~ A cemplet~ separate report of  this has been m~d~ 
by the acid plant amd mechmni=al depto The four semicircular side 8eetlons of 
the blowers were v~ porous and gave evidence of poor technique i n  castlng~ The 
variable speed pulleys and belts for these blcm~rs prov~d unsatlsfact~ amd were 
r~placed by solid pulleys and belt~ to suit and are giving good service° The 
Brainless steel pulsation silencers were corroded beyond use in the flrst few 
weeks° They were replaced by lead castings of eight per cent antimony and have 
given gc~ service since~ The lead llne fo~ transport of sulphur dioxide fram 
the blowers to the eellm was suitably cove~ed and protected by wood° 

Oxldat£~m Cells and ~eadera 
' "'Tb~ mechanical desIKn of the air and sulphur dioxide headers was very 

poor and the entire thirty two had broken down within several weeks of c~erstlcmo 



EXCessive vib~atlon a~ ~way~ of the ~uApm~mt was the ma~n ca~ Sult~ble 
woodem supports and bracing and improved lead ~han~ars ~ere Install@d and have 
glvem a good perfo~ up to ~he present tlmeo All stainless a~ 
eo~le wells were corr~ and were replaced by lead oases All lead plugs far 
the dralnage of the cells and sumps were r~oved because they were located Im 
~oeseable places° A portable pump was b~il% to remove the acid from the ee~ 
whe~ repairs were necessary° By pass lines for the air and a~Ip~ diode have 
been built so that either blower can supply gas or air to either section of oel lSo  
The total oxidation process by air from the aloxite tubes ha~ bee~ very good. The 
air b~bbles are very small and gi~ a max~ of chemical action required for c~i~ 
dative The turbulence of the liquids is very good~ The ratio volume of air te 
~phur dioxide was originally i~2 to Io0 b~t since has been CUt to equal vol~ 
or lees ~f air and giving good ree.Altso The alo~ite tubes are i~JutmLl~, a h ( : ~  
• ~ u ~ B i n g o _  The blower pressure required has i n a r e a s e d  from ~ . _ ~ .  
1~o  l ~ r  ~qo Ino The llfe of the tubes has been prolonged ~what 1~y ~kJa~ 
the ~ubes l~ the cell acid far short periods during operations° At ~reseat the 
useful life of the tubes would be difficult to predlct~ The increase in resls%an~e 
effects the volume delivered dlrectly~ Some research ~ork was performed on the 
tubes but no definite improvement was obtalned~ Due to the hi~ initial cost and 
labor instal!atlon~ substitutes should be tr~ed in the near future~ About I00 
of these tut~ have been used in replacements meetly due to mechanical ~reaka~e in 
handling and trouble in the cells~ The 64 flow asters for the regulatic~ of air 
and sulphur dioxide volumes have been removed as they are not required for good 
operation of the cells° All rubber hose connections to the cells have been 
o ~ e r e d  w l t~  steel clamps due to the increase in pressure r e q u i r e d  and protection 
from the sun° The bltuplastlc coating of the cells and storage tanks has fa~led 

a considerable extmnt~ Concrete piers were installed beneath the partitions 
o f  the cells to support the headers because the reinforcing steel was dissolved 
by t~e acid solution and p a r t i t i o n s  were devmlopln~ cracks The ~ 1 1  part~tioz~ 
~ave been covered with several layers of ~Ibre glass and bituplast£c %@ prsv~r~ 
excessive corroslcm at these points. The coating of  the c ells on the north s e c t t ~  
wa~ repalr~ two to three months ago and is shc~Ing definite s£gns of corroslcm 
a~ ~ s t  be repaired agaln~ The acid storage tank ~t the flotation mill has 
~Ired the second tlme~ The coating in the tc~ar sump~ is in good c~nditlon 
dm~ to little cr no c ~ i d a t i o n  reactlon and the acid strength is very low a t  t h e s e  
polnts 

Nash Blowers 
...... The ~ash blowers have given a good performance of ~upplyi~ air to the 

oxidation cellos After several m~nths of operation they ~re completely coated 
wlth lime depoeition and would not ,~perate,~ This was removed and ~up~ly and return 
llnee were constructed to handle the treated water from the power house° The 
l ~ w e r s  h a ~  operated very well on this water° The air filters are o~erat~ 
satisfactorily and have been housed in to keep the dust particles out durlz~ wi~ 
weather° Suitable connections for inter-lccki~ the blowers and bleeder valves 

regulation of were installed. 

The distrlbutlon weirs at the top of the towers gave very poor dlstributlom 
of liquids but were changed and improved and the absorption of the axlt gases has 
been excellento Prc~ dlstrlbutlon of ab~nt8 ~ towers is verj important 
i n  a ~  proeees~ The e r l g l n a l  solu%~on l e v e l  f l o e t e  were d i s c a r d e d  for  va r i ous  
reasoaao Others have been made and Lustalled in ~@re suitable locations and glv- 
i~ good ~t~o Tim p r e s e n t  s t acka  a r e  too smtll and gas velocities too grea~ 
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SuJ.table coko t, s w ~ e  a re  being built %o scrub o~% so~ ~f ~h~ ~i~re of 

e ~  ~asee~ 

The ~Ing system is giving a ~ood performance ~Ith a nlnlmam am~m~ of 
l~4re. A~I pump ~ d~vlces were r~rmoved, as %h~y are not ~ssary° 
e ~  were made to balance the plant fl~o The a~mtere f~r th~ ~ ~ ~ e  

~fe1~ from the ~w~r house to ~he cont~l room to improve ~rt~J in 
~8~o By pens e~u~eet~m~s for ths storage pu~pe were made no that ei~1" PlP 
oould ~p to elthe~ o~e tank. F~ of fibre glad8 ha~ been plaeed in 
bet~m8 of bhe gtorege ~a~ks for protection where the acid falls ~ ~b~ e~ 
~k0~ ~ storage tank ~apaclty will supply the leaching ?lamt for a~x~m(~1~ 
~r~y ~ay~ at the present rat~ of consum~tlon which is also ab~ t~e ~ ~ 
of routing slims° 

Keet~ ~ 
. . . . . .  6 ~  fan was cons ide rab ly  out of  balane$ ~m% ~a8 r ~ p a i r ~  ho fm~  OpeZ~t~o 
The variable speed drive _p~lley~ have glv~n considerable trouble a~ haw boil zsJ- 
. ~  by solid pulley~ l~e general performance of these fan8 has been ezoelle~ 

power unit is an excellent one and ~ ham~e t~m load ~ t~m 
Eee~ flus when neeeesaryo The water supply for f!oo~ the towers ~m ease of 
a power failure has ~ been used° Oper~ons ~ been adJus%ed to bendXo the 
X~aBter gases in case of  repairs on the r o a s t e r  or  ao id  p~mt 80 thattho e~IZ 
l~avO ~ h e l d  ve ry  low ~ ~alphur d iox ide  cont~l~o 
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~ ~  ~e o~t~ very nical~ ~Ith li~tlo ~r no trouble° 
~ t  ~ ~ production r~+~ ~ae tr ied and th~ l iquid  f lo~ ,  g u  

~ + ~  and ga~ "t~Llo<:tt~i.®s ~ too high for good operation,, F~Itab~e e ~ e ~ i ~  
the ~ f ~  i ~ c r e ~  f ! ~  ~a~ b~ ~u i l y  sm~. ~ ~ae ~ e~ ~e 

~ ~ too clooe to ~he ~fa~e of the  ~oid for ~reas~ ~ o ~ ~  ~t 
~ by rmi~Ir~ the ~ i t  head.to .,~ni~ will ali~iua~e ~meh~i~al 

• ~ c~ the aei~. 

In the o r i g i m ~  delian o f  the p!~b a savin~ of  ~ ~ ~,s~L~ 
~ by hav~ grawlty flow fr~ the t ~ r  ~ to  the ¢~o 

r~llo~ bM ~ ~a£uod for the llfe of tb~ a~r bwd~r Imbu 

by the ~ ~i~a~ion of the ~al~ti~o 

~ w ~ k  ~ a ~ - ~ ,  ~ t b ~ U n g  and ~ , ~ j ~  Ti~.s should  be I ~  end a ~ -  

~ J ~ i ~  ~ m  ~ aA1 ~ equi)~nent were made and i n ~ t a l l e d o  

" A da+.,,~ o h ~ t  i~ att~ch®d g i v l ~  good o ~ a t i n g  c o n d i ~ o n s  a t  v a r i e u  

m~t~r vol~ of ~ll~ur ~do ar~ slr are ~~Iveo 
l~t1~ of the or~t~ ~ ~re v~ry poor and will ~Ivg ~ i N  in 

P~pectfmll7 ~rs 
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92uc ~on 

July 26a 1956 

Arizona 

C ONF IDEN"fL%L 

~. ,~40P~Z~D~E4 FOR ~z~= o S~DDEN 

BAGDAD 
.Ore Re serveeEstimate 

Attached is a tabulation of Bagdad ore reserves~ ~ith explanatory notes~ 

It ~-~ould be compl_e~o~ea to describe bur analysis of' the acc1~acy of ~h, 
basic assay ~ata; the asst~pi, lons made~ and the calculation methods used° ~his ~ill 
not be attempted here° ~o~ever; /].e%aiXed descriptions of these problems and procedures 
x~,im be inc.luded) together with this tabulations, in o<~-r final renort. ~" " 
is bein~ distributed in advance of the final report because i% will p~2ob&bly be of 
general interest .... D~ itse]:fo 

~flithou% commenting in detai].~ X might point out th[%t the overall tonnage 

is very substanti&!]:v ~'=h,~- in "~ .,~j~..,. than forme.¢ estimates° And the ~?cade and ~-,~aste/ore 

ratio are such that the property no~ has ~, somewhat more .... ~De~:~,~ ~ - x , o  aspeCZo 
~.~o~ pa~t~ to the derivation of data ~.~hich permitted us This change is dues for the ' ~-"- 
" for combining ~od adjusting diamond drill core {i) tO ~ccept B~gds,d~s speclai curve -~ 

-' . ', 

and, sludge assays, and (2) to accept :,hurn~. .•  drill asse~ys prac~,~.c~l.ly at face value,, 
rather '* ,.~el!e,r. the results tend ~be.n %0 m~e large arbitrary cuts in all asss;#So ~ ~' ", e 
tO justify the unus~zlly l~rge a~o~nt of time ,we have pub i~.~ on this ~Jorko 

It should be noted that there ar.e good pDssibiiities for finding 8~p0reci- 
able tonnages of ore in the ot'to o6 grzde r&nge o This ~{ou].d be in addition to the 

tabulated Ore tonnages 

~rep< . . . .  e With these o;~e reserve sa ...... as a basis; x{orking ~laps have been .~ -~"~ 
for ~ro ~%een and ~{ro Bario~{; and they are layinz out haulage s~stems and dump ~"'~o~ 
as ~ basis for eating&ring mining costs~ ZLo is planned that these costs x-~ill be worked 
~tp on a IO~000 tpd produc%ion rate as -~e!l eS on B~gda@.~s current rate~ ~e ~culd 
appreciate comments if other prccluction rh,%es k¢ou!d seem more approp:riateo 

By his co'oy o.~ this letter Nro ~"~ n "~ is asked to corg~ent on the fea- 

sibility of instal~ing a S'm~c~l Dl~nt fox' ~ ..... ~i.~..~ Z the ~ ' ~ - ; " ° :  

can be mined separately and ~H.!I have to be mined an~ayo According to our under- 

St&nding~ it cad,%not be put through tD = z'e(~u].ar su!~Dhide ci-~cu"~to ~ -,~- .... 
question in our minds !s~ ~s this .~%terial of SuSficient ~°' "-, °~:~ to amoz'- 
tize}a separate pl~nt and produce an operating milling prox.~w? x, our possible p~.o..~s ..... 

• ~;ro Fo V. Ricbardo are noted in M r ' 0  Weiss ~ confxden~,l~l report of February 9 to w 

At one "t~mte ~= o Vincent mentioned 'to me ths~% he ~¢ouid be able "to learn 
{through Dorr ~..=+.~.~lu~.~ ~=~.~. .r~_~Sts~ ~ Z prestme) ~,~l~.ther o~' not the operation of 7~ ,-~'~= 
.,~,.p~.~_.me~u~l ;luo-soli¢Is ]a~t recent ~nonbhs indicates commercial aLapl~..~:tO-o 

~or leaeh:i.ng would make %he [,each materie.], s. very Ax'"~ so~ the . . . .  availability of acid . . . .  

A't,t: i tabulation ~~_[C~u.~.~D 
cc~ DJPoDe w/art. -conf o "~ ~ : . ~ ^ ~ "  ,~/ax, ,,o -conf. 

W~nd~ehr " " F%~ichard ~ " 
jDVineent :' " E}i~4een ~' ~ 
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@ 

s6hea~e 

A 

B 

C 

D 

S " C~u ,hlng Plant 

Seco~ry Crusbi~',r~; Plant 

Mill E~%~nsion 

Substation & Miscellaneous 

Direct&~ . 
~adirect Costs 

33~000 

~A®123 

855615 

E 

F 

G 

H 

Total - Western-Kuapp Estlmate 

Reastlng Section 

ie~ehi~g SectiOn 

Elec%~ -Wir~ Section 

C~stlng Section 

615ooo 

3750oo 

293oooo 

330000 

$ 2667~53 

To~l - The Dorr Company Estimate 

~ C0ST BEFORE F~E 

Fee 

TGTAL COST 

$ ~eSoooo 

$ 6917353 

$ 7eo8o47 

!iii  ! ̧ 

Ji- 

~d 
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[ ¸ ¸ , %  . - . : ,  

" . z -  

. " / /  

, , . 

;: ~?-.: . . . . .  .- 

~ Xgem 

:No; • 

l °  

3 a .:- A~n ~e~ t~8- x ~ 6,o". ].~a~.3 

• - e . /  • . 

6. 6 '  x !6'  Ei~l÷~o Sz~ea~ 8S70 
v'/.= t 

~ : ( ~ - ' j >  . . - - . . .  . . , 

;.~. ~.;..( . .  

), ~ ; ~ . " ~  • 

i 

L - k - .  

8. 

9~ 

i0, 

~390 

~ h e r  6.~.60 a580 

. ,.~~ ,x ~ 6 '  x 53' . . . .  

~eetrlc W~g 

~bor 

a~oo 

~7ao 

9i81 

37~o 

19~0 

Total 

z6~5o 

xST/3 

9 ! ! o  

11875 

5870 ~97~o 

17!8 8~7 

95~0 1833a 8343 : 36e15 

_ _  83  

. . .  , 

Contingencies ~ 10% 

: :  ~- COSTS $ 1 9 g ~ ) 9  

v 

k . .  

~ : J , L ' . , :  . _ . .  ~ - ;  _ L 7  ~ - . . -  ~ : . -  _ 



,f r~ 

i~em 

i. 

o 

Alter~tlonS %0 Prlm~.r~,, C~nveyor $ 78~8 $ 

Dis~zibu%ing Bin 861 

M~t~l L~bor To'~I 

$ 750 $ 8978 

9~o i39i 

. 3 - Belt .Feeders 

-' Conveyors Nos. ~ &, ~C, 
30"~ x 83' 

89~o 62o 78o -ze3~o 

896z Zge8 e536 Z34e9 

6. 

7o 

~,,, Screens 

ConveFor 4~ 30 '~ x 3~' e~79 38~ 

8:500~ 633~ 

2086 !~73 

~o ~ i~  

~3~ ~o387~ 

8~ 

9- 

io~ 

I!. 

i~o 

13o 

~ o 

Conveyo~ 3a, 30 ~ x e7 ~ e479 

Al%e~tions & ~ i ~  %o Cohveyor 
~o, b~, iu~lu~.~ ~ e ~  e6909 

Eleetrleal~. ~ Volt 

C~her Bu%l@~ Ad~i%io~ 9~40 

Alterations %o ~O~V~yor "NO,. 3 ~60 

Al%eratlons ~ i6" ~C~y Crusher 

383 450 3312 

!~5o 

8461 

11177 

6% 

57o 

10954 54513 

3O75 ii536 

8455 29172 

270 z~86 

392o 39s) 

83o l~oo 

$z6~5~ $5m~5 $5z~2o $26~8oo 

O~timgencies -@ i~ 

~reet OOs%s @ 15% 

$ !61e6 $ 5~/2 $ 51!~ $ 2~ 



s ~ ~ A s s z ~  

~ m  

i. Mill Bins, 3 - 40' x ~0' 

e. 6 = l~zdlnge Feedometers $ 9~/~ 

3. 3 - We~.gh%~ers 747~ 

~. 3 -  Bel t  Feeae~s~ 18" 6891 

5. 3 - i0  I / e '  x 11' ~ i i  ~ s  ~95709 

6 ,  3 - Cl~ssifle~ .... I08~6~ 

7. Cop~er Flo~%ion See~ion~ 
60 - 66" Cells~ e - ~6" Cells 

Coi~@er ~once~tr~te T~ickeners 

Molyh~auum Flotation Sectioa, 
comglete 

Po~¢e~ Wiring, ~ & ~300 Volt 

TOTAL_ DIRECT COSTS 

. 

9~ 

!O~ 

II~ 

~teriai L~bor Total 

ZSo 66o ~oe~ 

150 ~3o 8o~ 

919 1955 9765 

9~io ~ ..23~.30 ~82~9 

~9 ~7 ~3o~ 

971~/~ 4307 9593 i i l0~/~ 

9~49 zo2~ 4~.~ e~o63 

66OOO mS~ 6eO0 75OO0 

67328 57858 ze5186 

$600577 $18e650 $15eOTl $939298 

Centlngencies @ 10% 

in~!~ec~ Costs @ 15% 

$ 6oo58 $18265 $ z52o7 $ 9353o 

_~~ ................. ~..7 ~ 228n ~ ~o~ 

TOTAL DIRECT ~ DDIRE~ COST~ $75o72e ~sa83~ $!9o089 $x~69123 
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,'% .... 

"t 
J 

] 

No. Descr£.Dt~i~ _ 

~o ;" M ~  AS~F Office 

~B~ Mo~ Existing ~ster IAne 

5° •Rc~gent Sto~.ge Buildlng 

c~ntlng~ci~ ~ Io% 

~f~Ct COl StS !5 ~ 

,!.S. ? - 
z . 

z ]- S 

":Z ; , .  " . 

~062~3 

~terial I~bor To~l 

~ooo 2oooo $ 25oo0 

1740 6~ 

eoo 6oo 8o0 

$606~43 $33705 

$-9O936 $ 5056 

$6~79 $3876~ 

$I04065 $7~/~13 

"" '9" ~q,~ 

..~.[d 
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,i 61Fooo 

37Fooo 
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y'-~ ; 

Scop~ of E~imate. iu~lu~s i~stallea cos% of the fo!l~.ng. 
• . , , , J  

~. Atl ~%va~m%~ motozs~.~mS~ motor co~t~ol, sub- 
s~t~, a~m~es~ l~um~e~s, process saa ~te~ ~i~ing~ 
~ ~  fOUnd%ions, ~uil~ o~er~tlng pl~tforas 
~aa ,i ~r~erh~ c ~  s~a ~er~tions to 
exls~i~g ~Ci~i~s~the Prlm~_v~j Crushing Plant~ 
Secondar~ ~ ~---~'~ Fine Grinding Sectio~ 
Flo~ti0~ Sec%i~ a~@ Thlake~ g SectiOn. 

b. ~e ~ O ~  es~tm ~or ~ e ~  cost of 
~en~r~e Rcas~ng ~ L~hing Plaut~ El~ro- 

s~d trau~o~t~t~ ,~  const~u~ie~ cr~. 

- - C r ~ h i m g  ~ WEE~ele.SK~ ~, ~ o n v ~ m ~ o m a A  ~I~- 

I. 

3 @ 

& 

5. 

Crushin~ Pl~ut Buil~ an~ addi%io~s ~o G~ndlng 
~lota~ic~ ~idiug: St~ ~ ,  stee~ gi~s and !xtr.llns~" " 
co~xm~te~ ~ivamlz~ ~ cover, steel s~ah ~indovs. 
Oauar~te founG~tic~s saa flo~, s~eel frame ana woo& 
aeck o~er~t~ ~Q~. 

Heavy e~~% fo~%~cms~ C~e~e. 

conveyars~ 8~ ~ aaa su~rts; weoa ~/k~s. 

out~lae cau~r ~er~s: S~eel fzmme~ c o r r ~ t e d  

6° ,Ome Bins~ S%eel sheil on e0~erete fo~ndations~ 

f 
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r 

~ S  of 

7. 

Constr~c%ion - Contihued 

Lighting in buildi~ tO be incaadescent. 

. Electrical Substation: Estimate ~ased on incoming 
current at 120 EV on existing lines. Estlmate does 
not Include relnsulatin~ exls~ing lines for this 
volt~ge. 

9- l~luti~g~ All ste~l to have one (i) shop coat zinc 
Chromate primer end one (i) field coe/~ approve~ l~int~ 

I0. Piping: Mill piping to he stands~d black pipe. 

ii. Electrical: All wiring to be in ri~i~ cond~uit. All 
m o t o r  controls to be in faetory-built control centers. 

Labor Costs - 

Estim~tc~l on ~0 houm per week. If construction work is 
csrried on more the~ ~0 hours per week, an ~d~tlonsl 

will be ad~e~ to l~or estimate for each h~ work~ 
over ~ hours per week. 

• . r 

r . " " 

i~: .~ ~ o 

~i~ ~• ~~. . _ ~,~ 

,' i,i ~7 .' ,~, - 
L r 



. . . . . .  7 7 . +  %+-? + + r ] .~  ~ +  . • + .  + • 
• . +  + ++ 

+'. : + . + 

. + ,  , • 

~:~ ~ .  

2 
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7m/m z~ 

- ~ 0  -I~ " 
+ZOO ~ ,' 

2 
3 
1 

m~ ~oo 

.. . 

6 3/4 
+6 

5 

3 9~ 
! 60: 

37o~ 

I +  = 

"ReplaeeS I-i~5 ]~ Mo%or presen% plant 

7 3 ~  m=, 

i :~ /2  9 -  " 
3 6 -  - - "  ~ ++ 

!5 7~ " 
2 0  t 8 0 0 , "  " 

~ /m.~iV + 

~ o ~ -  8 c h ~ e  ~C ~ K P  

T~++aI~ Sche~les A~ B~ & C 
To~ Se2mmtmles E, F~ O~ H (The ~ox'z~ Co+) 

'Tcfr,~ Ad~e¢t Po~er ~qui~ 

557~ KP - ~ D~ 
10628 KW 

I~8 m+ 

• + 

i . ~ ,  + "  

+ 

+ 

' . - +  



. ~ ~. .: . ,~ ~ ,; 

:i?-, i0~ Cy~mone s~st~ 

i05 ' ~ ~  ~ei~em 

i 

..>, 

-.:~:- ::,'-... ~) 

. i  . ~?" 

.~ .~ :L.- .. 

~ t  ~ ~ %  

~o%ooo 

2 

2 

1 

/ 

I~ ~lela Su~ion 

. . . .  • - . . . . .  

,{ 

I~(X)O 

SO,O0O 

~000 

5~o00 

18~000. 

@ 

F,O.B. 

98~800 .50,000 

14~ 580 i~0~) 

~l~O00 I~000 

3~ 000 3tO00 

$4~ 600 5~ 000 

~.ooo %00o 

le, O00 ~,000 

i0~000 

5~000 

TOTAL 

0 ~  ¸ 

6,000 

6~000 

° 

z 

To~i 

~,8oo 

~2~000 

6,0oo 

59~600 

Lg,000 

14~000 

i0~000 

29,000 

II~000 

15,000 

20,000 

36,000 

- . y 



:~i 
Woo~ 

T3~.t F.O.B° 

3 17: 50~ I~ 900 7~ e75 

:8~e~ TO%al 

201A 

' 2 0 ~  

• ~ { -.. ~-~-  

303 

S%siu. S%eel ~ 3 

S%~n~~ S%eel 3 

360 CE~ ~o~p~sso~ 1 

S % ~  S%~el : I i ."  

3 

i 

~0~ 
° • ,, • 

eo~m 

~o ~o ~ 300 ~m ~" ~.~..~ 

el~30~ 3 ~  Sto~e ~ 

i. 

2~o~o 

5~700 

2,00~ 

~,000 

I~000 

1,000 

750 

$P..50 ~.-I~960 

• 30 11~. e~0a5 

70 ~,° 4,47o 

i~700 I~900 

%~oo ~9~36o 

e.5o lb. 94~450 

.30 l~. e~670 

• 7 0  i~, i~4oo 

7~o00 

~8,0oo 

i, 3~ ~ 500 

1,300 ~7oo 

800 ~,I~0 

P_!~ 000 

I~. Soo l~ 3~0 

750 770 

I,~ 23~ 500 

L<)O 6~Z)O 

2,100 

6~ooo 25,~K~o 

9~000 8!~000 

!~00 8,500 

eS~O00 

i00 ~,600 

CO0 e,900 

I00 ejSO0 

21~000 

150 !, 500 

3o 8O0 

aS0 

2~ 

2~0 

290 

P ~  & I~aers 

~a~k ~ s  

~ Sul~r~iBion 

ST,00 s~. 

6~000 

TCE~L 

IO~000 16,.,000 

I0~000 

10,800 

~,6o0 

13~ 500 

 73, 00 



5'. 

t<. ~: C.. 

l.~i% F.O.B. 

Lesd Aecesso~,es ~8~3~7. l'os. ,,,'£r{ i~. .96~e53 
306 ~ e~3~B6S l~s. .S) i~. ~ 0  

~elEe~ ~ ~  8hee~s 
3~0 ~ S ~  8~6 A.~.~mm 8 3,0o0 a~,9oo 

3100 81V ~o~, C, ene~%oz 3 .500~ 
~ ~ak Mo~ Sener~to~ I 

~ ~ ton 115' S~ 0.H, Creme e~:' 

~ .~hoae .ash ~ k  . 3~0 750 
~6 -~- S~i~ ~ea 2 3o0 6o0 
317 ~ e ~ s  Io 30 3o0 
318 ~ ~ek~ ~. ~ s)o 16~8oo 

~. l%mch 1 1,200 I~300 
Baler i 7,900 7~600 

~3 ~sket ~ek ~ 18o ~8o 

~ Piat%o~ Se~!e l 6,~0 6,700 

S%ruc~%~ Steel 900 tOnS 300 T. 306,000 
Rein~o~ing ~ ~on~ 10G T. 17~000 
}~ISe, 15 t C ~  ~00 T. 6~600 
Roofing & S±alna R.57,000 S. 18~000 z.~o sq. 'I~ o500 
N~iu~gs & Doors eTO units 24,400 
~crete-floors etc. ~2,~0 y~.so $ I~ y~. 30~800 

341 
3 ~  

3~0 
36O 

391 

~- 

Floc~ ~ v e ~  ~ o o  s~., .30 sq., 
Tenk Linings sq. ' .40 sq. ' 13~300 
alms Ins~l&ting BII~. 83~ s~. ' .i~ sa° ' !2~ 480 

Ii~ 200 
P~int~m4~ I~00 gals, ~ ~ gal. 6~000 
1~!~!ng a P~oc~ss Lines 5:3o0 ' v 5 L2. ~'~500 
~shtlng 

Fief& S~sion 

k 

TOTAL 

E~ectIQn 

17,~20 
~,850 
i~000 
4OO 

ii~8o0 

1,000 
50,0oo 

~5 
2OO 

coo 
ioo 
2OO 
8O 

250 
10;000 
 ,oo0 

79O 
37~ 5oo 
I0~000 
~0O0 
15~000 g.ooo 

~,00 
70 

2~: '400 
18~000 
15~9oo 

Total 

77~!00 
491~000 
iIi,000 
~,?00 

25,900 
550~oo0 

a,900 
76 000 

~ o  
95O 
60O 
3oo 

z%ao0 
%3oo 
l~hO0 
%800 

8O0 

35O 
6,95o 

391,000 
3~o00 
7, 350 

!50,~ 

74 8o0 
15~o00 
9~O0O 
9_i~600 

24,0o0 

:t5~800 
55~800 
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~gar 

~h~ c~ne 

Fie~ ~uge~on 
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lo~0o0 

60~000 

,22,~00~ 

8:~ooo 

10.~000 

.~OOO 

6~0oo 

~ 9 8 o  

! -  - 



- Z 

@ 

] 

~V 

I 

~.79.8ooooo 

e,~..%700.00 

, ?  

$ ~,0~,67a,00 

• ' -ig ~ ' 5  ~ 1 ~  trd, ei 7, 75oooo 

" : r . ' -  ~" ~ • 

~2N~3~8,00 
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THE DORR COMPAI~Y 

/ 

Barry Place 
Stamford~ Conn. 

July 3, 1951 

Mr. E. R. D~c~ey, Manager 
Bagdad Copper Corporation 
Bagdad, Arizona 

Dear Mr. Dickey: 

This will confirm our telephone conversation of the other day 
during which ! advised you to raise the estimated cost of the 
plant given in Mr. Russel!~s memorandum to you from $4,250,000 
to 5,OOO,000~ 

Mr. Russell's estimate had information concerning the electro- 
lytic installation which was subsequently changed as a result of 
further discussions wlth the Engineering Department of General 
Electric Company. We enjoyed very muoh having Mr. Lincoln call 
on us and hope that he obtained the information that he wanted. 

Sincerely yours p 

 OG/hk 

THE.. DORR GO~:Y 

signed/ J. D. Orothe, Manager 
Consulting Englneerlnt Dept, 
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BAODAD CCS~ER C0RPORATION 

~EDUCT ION P ~L~ ,T 

The following process has been designed by the Dorr Company to 

treat leO,cOO lbs. of copper per day in the form of copper concentrates 

containing 25% of copper and 30,000 lbs. of copper per day as cement copper 

from the treatment of oxide ore on the dump. Both classes of material are 

~ ~roduats of the Bagdad Copper Corporation. 

These products as received at the Reduction Plant will be mixed 

and fed as a slurry to a Dorr FluoSolids Reactor. In the Reactor air under 

pressure is blown through the bed of concentrates and the sulphur in the ore 

provides the heat for roasting. When air is blown through the roasted and 

re as%~ concentrates, the individual particles of the mass are suspended 

in the up~rd flow of gases, and the contents of the Fmactor behave like a 

liquid and~Sre said to be fluidized. Each particle is surro~ided by gas, and 

the whole content of the Reactor is in the state of ebullition; ~nd con- 

sequently, like any ot~he~" boiling fluid, the temperature throughout the whole 

mass iS ~he same. Furthermore the t~mperature of the reaction can be very 

closely controlled ss has been demonstrated at one pilot plant that has been 

roasting c~pper cDncentrates for the past year. The temperature h~s been 

maintained for many egnsecutive hours with a variation of less than + IO ° F. 

This close control of the temperature and of the operation of the Reactor 

makes it posslble to roast Bagdad concentrates so that the copper sulphides can 

be converted into water soluble copper sulphate and we~k acid soluble copper 

oxidep while the iron sulphldes are roasted to ferric oxides insoluble in water 

and weak sulphuric acid. 
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The calcines from the Reactor are then leached in agitators by 

weak sulphurlc acid solution heated by the .~ste gases from the Reactor~ 

resulting in a 9~.5% extraction of the copper. The insoluble rssidue is 

washed in a counter current decantation system, giving a clarified solution 

containing 40 grsms per liter copper, 3 grams pez ~tcr iron, and not less than 

lC grams per liter sulphuric acid. 

The pregnant solution is sent to the tanFJqouse where the copper is 

electrol~j~tically plated out as cathode copper using insoluble lead anodes. 

A part of the spent electrolyte, which will contain from 7C-80 grams per 

liter of free sulphurlc acid, will be returned to the head of the leaching 

system, a~d the remainder u~d for leachin~ oxi~e ore on the mine dump. The 

amount of acid produced as a by-product can be as high as 90 tons H2CO 4 per day. 

In stripping down the solution, granular copper will be produced 

in the end of the tankhouse, which will be melted and cast into anodes for 

making starting aheets. The rest of the cathode copper will be washed, 

melted and cast into wire bsr copper~ 

B° H. McLeod 
Consulting Engineering Department 
THE DORR C~PANY 
~.~amford, Conne cLicut 
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B__AGDAD C.O.PPFR CORPORATION ~D,U ~ ~ ÷0~, P ~ T  

'i 

PROCESS FLOW~!EET~ AND ~TALLURGY 
Reference Drawing S-3C4-1 

The proposed Bagdad Reduction Plant will take 200 tons set day 
of flotetlon concentrate from the flot~:tion ~lento Concentrate grads is 
ass~ed at 25% Cu, and w~+ll be received at the plant as either filtercake 
~r as thickener underfilow~ In addition to the conceLtra~ce the plant will 
receive spproxime, tely 40~00C lbs= of cop~or a[~ the content of cement copper 
frcm heap leaching :,pe~tion~ "dde:q ~.~il~ include ~3~000 Ibso n~v copper phs 
80% Of the copper in the spent electrolyte used as "on" solution to heap 

lea things 

. . . . . . .  r "  Dorr FluoSolids The m{xed plant feed wli_ be fed ~ ~ ~lu. e to a 
Reactor, and 98°5% of the copper content will be converted to water or acid 
soluble form° The heat required })~" the reactor will be furnished by the 
sulfur content of the concentrate feed~ 

Products of the FluoSolids F.eactor will be col'lected cont~uously 
a~d leached ina soiutior, composed of st~ong asia return spent electrolyte 
plus fresh water dilution. Leach time ~ill be from 5-8 hours. Extraction 
of all the water and aciJ ~oi'fiQ~ copper f~'.~n the c.11~ine will be rmde~ Leach 
resid~e will be separated from pregnant solution in a standare Cb~D systems 
Washing effeciency is calculated at plus 9~94%~ 

The analysis of })regnant solution to col pcr o!ectorysis i~ esti~,mted 

to be : -~ 

Copper 40 g/l 
Fe 3 ~1  
Fe ++ 1o7 
Fe ++* 1o3 g/l 
Sol~ A1203 Ool g/1 
As 
CaSO 4 0 o 5-g/1- 
Sb 
H2SO 4 3-g/l 

Pregnant s,)lution will be pa~sed thrcugh cl~rifactions before electrolysis~ 

Electrolysis of pregnant solution will he cccording to standard practice° 
Soluble anodes will be used in preparation of st~ ~in~ s%eets~ Stripping will be 
carried at least 3 g/l Cu in the tankhouse "off" solution. Plus 90% of tankhouse 
production will Oe furnished c~tho~es and less than 10% will be off-grade 

requiring purificetion o 

~ankhouse cathodes will be melted, poled and cast to wirebar according 
t2n~nou ,e also ~* tostandard practice~ with soluble snoSes for the '' ~ c~,~ in the 

wirebar section° 



Bagdad Copper Corporation 

-2~ 

A portion ~f the srent electrolyte from the tankhous~ will be 
returned to the leach section to furnish acid. ~,e b~lauce of the spent 
electso~yte, _on ~ain!r~ ~.~.pr..~.. ........ c~y 2.~.,. .C ii. .... r.2S~, A ~.~..I da rill b~ 
available for Bagdad's heap l~sching operation on ox~e Oreo The copper 
content of the spenL solution to heap leaching i~ r~gard~d ~s beiug ~0% 
recoverc, ble into cement coppero 

Total fresh rater requirements for the plsnt are approximately 260 
gallons per minute° 
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This estimate of the ore re~.:cr~=e~z, here a~ Bagdad is u 
recapitulation of earlier reports end estim:=;t, es, togethe, r wi£h the 
results scented 5y recent exploration. ~uantlt!es and g~radsa ~z's 
based on ear!~ ¢,hu:-n drii!In~ and diamond ~rilliu~, wi~leh have b~u 
perform~.d during the ~ S t  five years. T h e  composite a~says frown 
these holes, reduced to progosed m~r~n~ beneh~s, are ~;hown Im tLe 
~ables at the ~ok of %hie report, 

~eservss lls%ed *~.re co,.uprehsns;v~ --~u.d de~l ~ ' k ~ . h  overall 
~:,~d~,~ an.4 tonnages, the rat!On~,l a p p r o a c h  in ~onsi.!~:clag any 
!,~rge-sca!e ot~an-~It Opcr~t3or., r~,ther t~ ~d.th ladi~[d.ml blocks 
, ~ , ~ , ~  a r e a s .  " k ? y  m a p  s h ~ t ' ~ l a ¢  ~ "  ., -,-~-~.~, , 
drill he!ca with respect ~o tha local ~oordir~ate syst~,~ fi~ attached 

.~ ~,., - . ~0~. $ . 

Area ~l} ~' 
Th~.s area co~nprises the remaining, ore ~a the im~sent pit, 

plus the unmined ~:me from the stopes in our f o r m e r  t~n~,~ e] ground 
opelz[,t!on and the ore adjacent% to and surroundi~ our current pi~ 
ooerat~('n. This consists o? en ar~s of z.~pl,ro~r~tely 93.6 acres 

v~h, cn ~.ms fo~ud to average lO1 feet, and a depth ~ " 

Reserves for this ares are estimated as ~o~!¢;~s. 

19,000,000 Tons @ a grade of 0.90'}~ Cu 

The 0ut-off grad~ for this ore was tauten at 0.60% total 
copper, containing: not mere than O.lO~ occurrln~ as oxide. T~rse 
tyn!cal sections through this ore body ~re attache~ ah.,wln~ the 
fln~l pit slopes for mining out t!~ese reserves. The sections are 
bent sections for the p,arpose of brlnginc t~,e~ around to a position 
which is norn~l to the averace groun~ contours. 

The ratio of overburden to ore .In this ~rea is ~stimar.sd 
at 2-1/2 to i. This overburden consists of gravels, basalt ~ 
copper-bearing oxide capping, The oxiae eappln~ is amenable to 
lsaehing. Since there are 26,000,000 tons of thi~ material at a 
grade of 0.~(>~ copper in th~ overburden of the area, it bec~es 
of real economic importance in the overall ia-o~uction. The assays 
for various holes in the oxidized zone ar~ in th~ attached ~ahles. 
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Ore Reserves ~SetLmate i ~une 195! 2 

This ~r~e sho~.~s p, ob~.bl~ ~ ore s~ d~ter~%ned hy a _!~.ted 
amotuut of exploration, TI~e gre~ i,: low~z', bu~ t~e thickn~->s should 
~verage about I~0 feet with a very favorable s~.!~.,Isg retio epprox- 
imatinc 1/A to i, or le~,~,~ ?urther ~zplora~ion i~ be~n~ ~erfor~d 
in th[.~ ~rea, Ro ~,~ctiors are included b~e~use of the linit+d 
number of drill boles. 

Probable ere in tLi~ srea is; 

17,O00,OCO Tons ~ ,.~.~,~>~, Cu 

The ore in this area has b~en a little more firmly 
estahllshed bY more extensive drilling ~han in Area ~H". The~e 
are about z.O00,OOO tone whi0h ~ey be regerded ~,'~ d6flnite, but 
fo~ the purposes of ~his report it is ~nolud~d in the overall 
tonna~_~e of probab!~ ore in tho ~-.A~ee. ~.s t~J~s or~ oo~'~t~ins ~ 
cuns~d~abl~ portion of r~tLer hi@.L oxide, it ~Y be feasible 
~o treat a ma~or 9ortion of it l~y l.:~p !eschin~i, ~ t~pi~al 
s~o~ion %hro~ th~ ~i,ldle, of the aree is att~ch~,~. 

~'roh~Ble ore in this a r c e d :  

prospeov, s for. l~oree~l~{~ our res~r~s, 

~.~ ~, Colville 
Calef i~n~! neer 



C 
0 
P 
Y 

@ 

15 October, 
1951 

~,iro Ernest R. Dickie~ Gsn. Mgro 
Bagdad Copper Co~porstion 
~agd~d, ATizons 

W 

Dear Mr° Dicltie: 

In order to carry out our propose6 ~xoans~on~ _ pro~raz, it is necessory 
that our supply of fresh water be incr~assdo It. is ~stim~t~d that 2500 
GPMwill be required to fill our needs for processing nnd domestic use° 

At the present time our source of wst~r is from the mlrfaceflcw of &g/ 
Burro Creek° T~he water is picked up and pumped through a lO" line for a 
little over seven miles with the aid of a booster st~tion~ The ~tetlc head 
is about10CC f~eto Th~e fecillties fuzmish us between lO00 and ll00 GPM° 

The natural flow from this creek is insufficient to su~'ply the 
necessary 2500 GPMoat a continuous rate~ but the yearly average flow is 
consi~Ar~bly F/eater than this° As s solution to the problem the foli~wing 
suggestion is offered: 

Build an iz~;pounding dam to stol~e floodwater fro:~ seasonal runoffs, 
pipe this water to the site of our present pumph;g s*~tlon which zmst be 
doubled in caoacity~ double the capacity oi" our ooost~n" station, ~nd lay a 
parallel lO" line with our present lineo 

A tentative site for the impoundin~i dam h~s been selected on Burro 
Creek in Seco 22, T. 15 No, R. 10 W., Gila ~nd Salt kiver b~se ~no Meridian~ 
This loc~tion is about l-l/4 miles upstream from our present pump station° 
The height should be •220 feet aoove the stream oed, and will require about 
1,~60,000 CUe ydSo of material~ An earth-fill dam i~ propoJed~ ~nd it is 
felt that it may b%constructed for around ~7~O~000o An ig" pipeline from 
the dam should be installed over the necessary I-1/4 zila~ of rou~ terrain 
for about $50;000o Doubling our pumping stations will co~t v~.~°~,COO at current 
prices° Cost of the 7 miles of 10" line is estimated at $2~5~O00o Bemuse 
of mild smbient temperatures it is unnecessary to bury these pipelines° 

S~numlng u[,, this brings the items above for water development to 
a total estimated cost of $1,04~,OO0oO0o The cost of increasing our sub- 
stations to furnish the additional power required is not included here~ since 
it has been taken into account in another estimate° 

Respectfully submitted, 

Engineering Dep~rtment 

L • 

GWC/hb 
3eoo W., Cclvtl:te~ 
Chfo Engro 
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In order to carry out. the e.xpansion program it was necessary to 
look into the possibilities of securing additional ~atEr for the expanded 
opera tlons o 

ioplicstion was made to the State Land and Water Department for a 
permit to take a~Iditional water from Burro Creek~ our nearest source of 
suppl)'~ which is ~.' distrance of approxLmately 7~ miles from Bagdad. 

The permit has been gr.~nted~ 
< 

The natural flow the year around will not furnish the required 
amount of w~ter needcd~ It h~s been ~;staLilshed that by bui]dlng a dam to 
impound water ~uri~g the wet seasons enough wat~r could be ~.t~de av.,~./~_aole for 
the Bagdad operation. 

It is hereby proposed to build a dam on Burro Creek to ~npound -~mter 
during the t,ret seasons thereby assuring ourselves of a steagy suDp].y of 
water during a]2_ seasons of the year° 

It wJ~.]l Ive necessary to double our present pt~ping capacity ar_d 
install another ten inch ~.ipe line from Burro Cr~.ek to Ba~cac,~ a di~,tance of 
approxlmstely 7~ miles° 

The estimate.] cost for furnishing water is as follows: 

Building Dam 
Pipe line from D~m to 2um~ 
Increasing pump capacity 
7%~les of lO" pipe 

$730,O00~00 
50,000°00 
28,O00~O0 

• 2 ~ 5 . O 0 O o O O  

Total for Water Supply $1,043,000o00 
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No. 6 Increaslng~fill Capacity 

At present we are milling ore at the r-ate of I00,O00 tons per month. 
We propose to increase this capacity to an average of 254,400 tons per month. 
The" ore furnished by the open pit will average 0.90% total copper, including 
oxide st 0olO% w'~ich is unrecoverable by the sulphide flotation process~ 

We propose to install the necessary additions and equipment to our 
present mill to handle an average of 2.~4,4C0 tons of ore per month assa7-1ng 
0,80% sulphide copper, With present and past ex]cerience ~e can ex~ect to 
recover ~0% of the'sulphide copper in the average ore furnish~~d to the mill, 
The results would be as follows: 

234,400 tons milled per month at eight tenths percent sulphide copper 
would represent ~,950,40C pounds total copper in o~-e per month® Eighty per cent 
recovery of the above would represent 3,160~20 pounds recovered per month 
by flotation. For the purpose of this proposal we have used the figure of 
3,O00,COO ~ounds per month recovered by flotation. 

To accomplish the above, ~.~e have asked the Uestcrn-Kr~pp Engineering 
Company to give us an estimate on the cost of increasing the mill and crushing 
plant capacity to handle the total tonnage required. This is included in 
their report which is enclosed herewith, 
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~o~ 7 Camp Facilities 

In engineering the proposed expansion of mining operations and mill 
capacity, it is necessary that we move the rest of the dwellffngs and other 
camp facilities to the Bagdad Townsite~ a distance of approximately two 

miles~ 

Up to date we have'moved about fifty percent of the canp to the 
.new location, making room for th, open p~t. operations° 

It will be necessary to move or rebuild our general office, assay 
office, laboratory, general merchandise store~ post office~ service station~ 
hospital end nurses home, bosrdin~1ouse, bunk houses, staff houses and 
other facilities to make room for the proposed plant expenrion end mining 
oper~tions~ In additi.:,n, we will n,~e~ at least one hundred new hot, sos for 
additional employees with families° 

In this program we Will have to provide for additional utilities. 
such ss w~ter, lights, sewage disposal and for additional school faeilities~ 
This will necessitate the providing for clearing, grading, sewer lines, 
~ter lines, lights, etc~ 

The estimated cost of the above is as follows: 

New General Office and vaults 
Hospitsl~ zmrses hGae A add~!o equiI~,ent 
Guest House 
Boardinghouse & refrigeration plant 
Dormitories for I00 men 
Twelve Staff Houses 
Store~ Postoffiee~ Service Station, etc~ 
iOO new 4 &  5 room family d~ellings 
Addition for s~Iool facilities 
Sewage Disposal 
~ter and Power lines 
Clearing land, etco, estimabed 
Overhead and miscellaneous,items 

$15~00Oo0C 
20,000°00 
12,00OoC0 
12,5OO~OO 
3O,OOC~OO 
89~50%O0 

153,5OC'oO0 
5OO,OOCOOO 
199,897oOO 
50~000o00 
A9,893o00 
10,OOOo00 

. . . .  27.000~00_ 

Total for Camp Facilities $I~169,290~00 
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~o. 8 £o~r 

We have explored every possible sourc~ 'of power available for our 
proposed expansion program~ Through ~ur negotiations with the O. So Bureau of 
Kecla~ation and other sources of electric power ~ have succeeded in e~erlng 
into sn a&Teem~n% ~Ith the Central Arizona Light end Po~,er Company whereby they 
propose to ~arnish the neeessary~ electric energy for our proposed expansion 
program a s fnl!ows: 

'Je are to a~ve, n(,e ths .cost of construction of ,the high voltage llne from 
Prescott, Arizona to Bagdad, a distance of approxi:~ately 48 mils~, at a cost not 
to exceed ~'~450,C'C'0~,00, which we w'll recover at the rate of I0%: of our monthly 
power bill~-, 

.For power we ~i]] be b11]sd at %he rate of $3o00 per K~" :e~and plus 2~ 
mil~ per K~ ener~, charge, And at the lead factor which we expect to maln%min 
i of ninety-f~Ar percent the pover will cost us ~ ~nd nin~-t~n~/=m miss per ~.~ 
consumed~ ~ : ,, 

We are enciosin~, a copy of the cent.reef submitted by the Central Arizona 
Light and Power Compsmyo 

Capital needed £Dr electric po~er: 

Advance to Central Arizona light & F~,,er Co. ##ZSO ,06C o00 

3 C o 

L: ................................. % --- 
: 0 b-<! ~ : 

./ 
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9 .  . . N~ces~rY Strip, in ~ ahead of. MinSn~ 

To be able to increase the rate of mill production to approximmte!y 
thlrty-six million pounds copper" per year it will be necessary to start 
stripping overburden as soon as possible. 

It will be neces,'~sr~ to strip at least four million cubic yards of 
overburden before ve can be in a position to mine ore at the rate of ten 
thousand tons per day. 

Using our present cost per cubic yard f6r sLripping of $0.1886, it 
will necessitate the expenditure of .~754,400.00 for operating expense, only. 

To a'ccelerste the stripping program, we will need ~ddltional 
equipment as foliows~ 

One 6-yard Electric Shovel 
Two Model 27-T Churn Drills 
One Portable Air Compressor 
Six 50-ton Dump Trucks 
Two T. b. 24 Tractor and Dozers 
Addition to Pit Shop and Garage 
Machine Shop and Garage Equipment 
Miscellaneous items 

,~-,.90,000, O0 
25/~0.,00 
7,~.00.00 

498,060. O0 
48 ,,60C. O0 
25, OOO. GO 
15,000,00 

: :  

~,840,00G.00 

Additional for stripping ahead of m i n i n ~  
Total for Pit Operation - $ 1,59&,40C.OO 

/ 
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No, i0 Esti~nated Cost for Refinin~ and Casting 

As ~r the report by t!.e Dorr C~mi:~y~ the ~, .~4 ' ~.~-,~r~it~ costs ~r@ 
estif..'~eted as follows : 

Per pound copper 
Labor  ~c.oo6688 
Flectrlc power at 6.9 mils 

o~r K~ ' 0.017500 
~epairs and Maintenance .007000 
Taxes, !osuranoe ~nd General 

3 v ~ . , ~ e a d  . . . .  . O 0 8 Q O 0  ~ 

Total Operating Cost $0.039188 

The above does no~ tnclude a~orti~ati~n or depreciation, 
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~;o. ii Proposed leaching of the oxide copper bearing material stripped from 
over the Sulphide ore zone ~ ~ . .............. 

• •4' 

At present we hnve stockpiled for the purpose of leaching, shout 
2~OOO,C00 cubic yards of oxide copper bear~n~ o~'Co The proposed stripping 
program will add 7,000,000. cu~ ygSo of..t~2 same material, making a ~otal of 
9.,OOO,C~C0 cubic yards of msteri~l to be leached during the period~ 

This leaehing program can only be c4rrled out if we install the Dorr 
Company process which w~.!l give us ~the necessary S~Iphuric acid as a by-proauct 
from the refining plant 'to leach the oxide bea~ing materials° 

Material to be leached b.~. ~ using the ~ulohuric. acid produced as a 
by-product from the propose.d refining plant is as follows: 

On present dump 
From future stziFping the next 7 yrs. 

2,O00,O00 cu° yd~° 
7,0OO,COOcu~ ydso 

Equals 9,O(C,0C0 cubic ydso or I~,5OC~000 tons~ The above materi~l will average 
O0~5% copper or ? i~ounds copper per ton or a total of 9~,5C0,OO0 Ibs. copper° 
Estimated recovery by leaching is 90% of total copper within 7 years after pro- 
duction starts° 

?otal copper recovered during seven yeor period 85~050,000 pounds, making 
possible production of 12,0OC,C00 •pounds copper per year, which will be added 
to 6he mill production of sulphide copper and the total treated in the refining plant° 

I 

The cost of producing copper by the heap-leaching process is as follows: 

Transporting acid solution to dumps, acid spraying system, 
labor, power, maintenance, collecting copper-bearing 
solution and precipitating same with de-tinned scrap iron, 
settling, thickening and preparing for roasting and refining 

per pound copper 
Total above $0olO980 
Refining and costing .0o0.3919 

Total cost of producing copper by the leaching process $0.14899 

We will have a capital outlay of approxi~mtely $73,900.00 for the 
necessary equipment to place the leaching program into production, as follows: 

Acid-proof pumps and fittings 
CQmolete spray system (acid proof) 
Acid-proof pipe lines - 

15~000 feet at $2°66 per foot 
Total capit~l needed for Leaching Program, 

$8,500o00 
25~500o00 

$73,900 o O0 

We have on hand, ann installed, a large precipitator of ample capacity 
to handle the total leac~hing program~ 



C 
@ o 

A 

V 

No. 12 Cost of Froduction of ~ uopp~r from Su!phi,~e Ore by 
Milling and Flotation 

For estim.sting the cost of future production we are using the average 
cost for the first six months of 1951 a~ audited by the }!armon AuSit Company 
of Phoenix, Arizona. We are enclosing a coFy of this report for your perusal. 

It im estimated that ~he cost of produc~i~.n per pound of refined 
copper is as zol.,.ows: 

Cost f.~r ~:~oun,1 of co~p_~ E 

Cost of Froductlon 

Other charges to operat~<'<~s 
Other expenm~s 
Depletion, Depreciatl on, Amortiza tlon, otc. 

Total Co~t 
]eauct other income 

Cost per pound of corper in concontrates 
I, stimmted cost pc.:r pound co?per for 

refinln S ~nd cssting 
Total cost per pound of refined eop~er, not 

incltzding oepreciatl on 
of n~w c~pltal investm~.~ut~ 

~ 0.II&75 
.02673 
.o0346 

$~0~1711~ 
.00216 

$ 0.1o902 

Tke above cost does not include the sddit!onal co'~t for power which 
"will be about doubled what we are p~.yin£ ~t t}i~ time. ~o estimate that the 
labor cost !n the ~ ~ should be enou<'h less to ~/,unt e .~ ...... 



SMALL 

PIT 

AMERICAN SMELTING AND REFINING COMPANY 

B A G D A D  C O P P E R  

ORE RESERVE ESTIMATE AS 

Meosured 
I I I 

C O R P O R A T I O N  

OF JANUARY I, 956  

(I I) 

.5 
Cutof f  

.4 
Cutoff 

.5  
(9) Cutoff 

REMAINDER 
.4 

Cutoff  

( iO) .5  
LARGE Cutoff 

PIT 
.4- 

Cutof f  

(i) In millions. 

Unit Tonnages (~) 

(2) 
SULPHIDE ORE 

Total  

3 7 . 8  

(3) 
,,I MIXED 

ORE Indicated Inferred 

17.7 1.3 

27 .5  

(4 )  (5) (6) 
BEDROCK 

LEACH GRAVEL 
WASTE 

- , ~ 1 ~ ,  q l H  i i 

15.3 18.8 6.9 71.8 1.7 

2 8 , 9  27 .8  2.4 59. I 6.9 56 .4  1.7 15.3 
,,,, 

1.7 7 .5  21 .8  3 1 . 0  0 .6  19,0 t 7 . 7  55.1 

1.9 12,9 42.  3 0 .6  12.2 17.7 

7.5 

7 .5  

20.5 25 .2  23. I 6 8 . 8  

30.8 4 0 . 7  29.9 I 0 1 . 4  

19.4 ! "  

55.1 

90.8 70 .4  i 

68.6 I 9 .4  7 0 . 4 ,  

Ore Combinations, Grades and Waste/Ore 

SULPHIDE ORE 

(2) (7) 
Tons Grade W,/o 

I I  I I I I I 

37.8 0.84 2.53~/ 

59. I 0.72 

31.0 0.68 ~ 1  

MIXED ORE 

(3) 
Tons Grade 

I I 

1.06T 
6 . 9  .5ON" 

/ 

Rat ios 2 ~ 

LEACH 

Tons Grade 

71.8 

42.3 0,63 ~ 1  
, , , , .  i . . ,  r J  , 

68.8 ' 0.77 ~ 1  
- . J  . 

I 01 ,4  0.68 ~ i  

~0 ' ~  ",,~ ~,~ 

SULPHIDE O R E  LEACH " 
P L U S  " PLUS 

M I X E D  ORE MIXED ORE' 

(4', 
Tons " G rode "W/O(8) Tons Grade 

I I I I I  I I I 

/ 
0 .42 ' -  44 .7  0 . 8 7  '~J;', 78,7 0.48 

1.06 T l~.i 
6 . 9  .50 N 56.4 0 .40  6 6 . 0  0 . 7 5  63.3 0.47 

I , ,  

0 .44  j 51 .6  0 . 6 9  0.83 T ~ 1  
0 . 6  .35N 19.0 19.6 0.45 

0.85 T 
0 . 6  .35N 12.2 0.38 42.9  0 . 6 4  12.8 0,40 

I .04T 2~1 7 . 5  "= .49 N 90.8 0.43 76.3  0 . 7 9  98 . :3  0 .47 

1.04 T i ~  I 
7 . 5  .49N 68.6 0.39 108.9 0 .71  76.1 0,46 

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. ) 

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

(4) More than .15% Total Cu but unqualified as Sulphide Ore or Mixed Ore. 

(5) Less than .15% Total Cu. 

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

(7) Gravel + Bedrock Waste + Leach + Mixed Ore. 

(8) Gravel + Bedrock Waste + Leach. 

(9) This material remains within the Large Pit vhen the Small Pit is completed. 

(10) This represents total material, including Small Plt. 

(ll) These Bottom Cutoffs apply on Sulphide Cu content only. 

(This accotmts for the relatively high grade of the Leach --- see Note (ll).) 

ibl, ~ 

0 '~ 

Compiled by: J~ E. Courtright 
B. S. Hardie 

E; Haworth 
A, E. Ric rd 

i 
, j • " :. J1 
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