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S{OVIE ASPECTS OF COMBINING HEAVY MEDIA
CONCENTRATION WITH FLOTATION AT A SMALL MILL
BY
A, W, HUNT
CYPRUS MINES CORPORATION, BAGDAD, ARIZONA
AT THE NATIONAL WESTERN MINING CONFERENCE
OF THE COLORADO MINING ASSOCIATION
DENVER, COLORADO FEBRUARY 7, 1964
The 0ld Dick property was located originally in 1882 and passed through
the hands of viFious owners and leasers without significant production until World
War II, when a small tonnage of direct shipping copper ore was mined. Some copper-
zine ore was milled at various custom plants in the late nineteen forties and early
fifties., Cyprus Mines Corporation acquired the property in 1955, built the present
flotation plant and commenced production in 1957. Production of copper and zinc
concentrates has been continuous since, with the exception of a low market shut-
down in 1958. The heavy media pre-concentration section was added to the mill in

1961.

The location is 5 miles by dirt road southwest of Bagdad, Arizona, in a
mountainous region of low relief with the typical dry desert climate and sparse
vegetation of western Arizona. The railhead is on the Santa Fe, at Hillside,
Arizona, another twenty-three miles by secondary oiled highway from Bagdad. Altit-
ude is 3,900 feet and annual rainfall averages 14 inches. Temperatures vary from
20° F. to 110° F. , with the sub freezing temperatures noted intermittently and only
at night during the winter months.

The 0ld Dick Division mines from two producing shafts, the Old Dick and
the Copper Queen, located a half mile apart on similar geologic structures in the
schists of the region. The crushing plant, mill and main shops are near the 0ld
Dick shaft, and each shaft is equipped with its own surface installations, includ-
ing head frame, hoist, compressor house and dry room.

Ores are massive sulfide replacements in pre-Cambrian schists and meta-
volcanics of the Yavapei series. Valuable minerals are chalcopyrite and sphalerite,
with barely perceptible amounts of silver. Gangue minerals are massive pyrite and
accessory pyrrhotite with some arsenopyrite and magnetite noted, along with quartz
and altered or silicified schists. Oxidation is not significant. Sulfides make
up approximately 60% of the ore as mined and received at the mill; after theé pre-
concentration step, sulfides comprise 85% to 90% of the flotation feed. Ores from
both mines react similarly toward flotatlon and are mixed in the coarse bin ahead
of the crushing plant.

In 1961, due to the squeeze between rising production costs and fixed
metal prices, the 0ld Dick determined to lower unit costs by increasing tonnage.
At the mines, this was a relatively straightforward matter.of increasing working
faces and careful scheduling; sufficient compressed air and hoisting capacity al-
ready existed for the expansion.

The mill, however, presented a different picture, since it was then grind-
ing at its full capacity of 24O tons per day and was scheduled 364 days a year;
moreover, while the flotation section was adequate for that tonnage, it had no
excess capacity. With a plant availability of 98.0% possible already attained, no
substantial gain could be foreseen by any improvements here. 1In total, any further
expansion at the mill indicated a complete second plant in parallel, with its con-
sequent high capital costs.

At this stage, the possibilities of per-concentration to raise mill tonn-
age were considered, by rejecting a low value waste product and leaving the mill
its daily rated 240 tons of enriched material. This appeared attractive in spite
of the undeniable fact that values lost in the waste reject would subtract from over
all metal recoveries. The process was suggested by the massive, not disseminated
character of the ore; waste would necessarily be barren wall rock.

Batch testing with heavy liquids (acetylene tetrabromide) at 0ld Dick
indicated that 20% by weight of the 5/8" X O ball mill feed could be rejected at
2,90 specific gravity, losing 5% of the copper and 3% of the zinc in the process;

(OVER)
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this included saving all minus 10 mesh material and subjecting only 5/8" X plus

10 mesh to the separation. Cost analysis indicated an economically acceptable
process with these figures; daily tonnage would be railsed to 300, 240 tons would be
ground and floated as before and unit costs would drop. Increases of 19% in cooper
and of 21% in zinc metal throughout were indicated after allowing for the extra
losses in reject.

The batch testing was confirmed by heavy media pilot plant tests in the
Western Machinery Company's San Francisco laboratory. Pilot plant products were
subjected to flotation testing in the 0ld Dick laboratory and no effect on flotat-
ion from the heavy media process was noted., On the strength of the tests and cost
analyses, a size 1 Wemco Mobil Mill package unit with a drum separator was adapted
to fit the 0ld Dick mill and installed.

Main considerations in the choice of the heavy media pre-concentration
over a regular mill expansion were:

The process was economically and metallurgically feasible.
It had a much lower capital cost.

A very short erectlon time was required.

Operating cost would be low in comparison.

. The process was flexible and could be varied to suit
changes in conditions by use of operating controls.

. The package type plant lent itself to installation in
the mill as a unit, eliminating the need for extra
attendance. The main disadvantage, the dollar loss of
metal in rejects, was nearly offset by the gain in not
grinding and not floating this tonnage.

.
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One item that the test work showed to be very important was that in order
to effect recovery, all material too fine for efficient gravity separation had to
be saved for the mill; none could be discarded.

The location of the heavy media plant, ahead of the ball mill with 5/8" X
0 feed, was dictated by local 0ld Dick conditions. While another position, say
between the primary and secondary crushers with 3" X O feed, might possibly be more
efficient from a separation standpoint, the difficulties inherent in either storing
a 2h-hour run of wet screened and filtered material or increasing the crusher labor
from one shift to three shift operation were immediately apparent.

Design considerations which have resulted in very satisfactory operation
since installation at 0ld Dick were, mainly:

1. Retention of fines and water recovery:

per to a spiral classifier which separates and drops sands onto
the ball mill feed belt carrying sink product, while slimes are
pumped to a thickener. Tickened slimes are pumped by a controll-
able diaphragm pump to the grinding circuit classifier pool and
S0 avoid upsetting the grinding water balances. Overflow water
is re-used in the heavy media plant, overcoming the disadvantages
of high water requirements in this arid region.

2. Isolation of the plant for emergency or maintenance:

the scoop box. This same belt was extended to feed the sink float
plant, and a plow was installed at the old mill feed drop. Cutting
feed off the sink float plant is done by the operator’s dropping

the plow onto this belt and cutting feed tonnage back to the 240
ton per day rate. In this way, 98.1% availability was held by

the flotation section in 1963 without regard to heavy media
maintenance.

3. LArrangements for compactness and ease of operating attendance:
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tached siketch, with the ball mill operator stepping through a
door at a platform bpehind his mill onto a platform in the center
of the heavy media plant. His by-pass plow is inside the door,
his heavy media electrical control panel is just outside it, and
the density measuring station is just three steps away. To vis-
ualize this more completely, the belt passing over the ball mill
drops feed onto the preparation screen, lined up at 90° to the
right of the belt. The screen conveys oversize at 900 to the
original flow and drops it into the separating drum hopper, again
set 90° to the right. The separating drum discharges onto the
wash screen in line with it;wash screen sink discharges onto

a belt, again 90° to the right, which conveys the sink in to

the center of the ball mill feed drum, some six feet below the
original feed belt. The operator, then, as he steps onto the
platform, has the preparation screen on one side, the drum and
wash screen ahead of him and the mill feed sink belt on his other
side. The sink belt and sand classifier are just below this
platform, giving a walkway over them to the magnetic separator
and dengifier areas.

li, Design for least interference with production during plant

construction.

T 7 TIn The Final design, the factor of interference with existing
operation was practically eliminated. Foundations and steel
structures were arranged to fit into non-vital areas of the
existing plant, with the result that the only time lost was during
the connection of the main water headers and the adaptation of the
ball mill scoop box for the sink belt discharge -hopper, both a
matter of only a few hours. Changeover to the new plant was done
in another two and one half hours when the extra length was

added to the feed belt and the drive motor moved to the new

head pulley.

5. Stable operation:

“Due” to the small tonnage, segregation in bins and lack of
underground storage, changes in the 0ld Dick mill feed can be
abrupt, from fine to coarse, from high to low head values, and
from high pyrite to high quartz. To stabilize the sink float
section as much as possible, an overflow was placed on the cir-
culating media sump to the wash sump and a slight excess of
wvater added to the circulating system. Normally, the circulat-
ing sump overflows slightly, keeping a constant volume of media in
circulation through the separator. If fine wet ore hits the sys-
tem, the excess water from the ore reports in this overflow and
is eliminated through the wash system and densifier; the medium
it carries with it is reclaimed and is small in comparison to
total medium circulating so that a very slow drop if any is noted

¥ in the circulatinggravity. On the other hand, if coarse dry
ore comes in, the constant circulating volume takes up part or
all of the overflow water to hold constant density. The plant
actually runs for hours at a time without a density change and
will handle excess water from light showers without changing
nedium density.

Metallurgical calculations became much more involved with the plant in
operation. The addition of reject to the copper and zinc concentrates and flotation
tail makes a fourth product; two of these four are very close in assay -- the reject
and flotation tail. The solution regarded at Old Dick as the most practical is to
regard the two plants, heavy media and flotation, as separate entities for
calculations. Calculated heavy media concentrate then becomes flotation head to
apply to the bi-metallic formula. Since both sets of calculations include units,
overall recoveries become the simple matter of dividing concentrate units by
original feed units.

In practice, total plant feed, regardless of whether or not the heavy
nedia plant is by-passed, is weighed and sampled. Rejects are also weighed and
(OVER)
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sampled. Subtraction gives the flotation feed without combining any weights and
assays of sink, sand, and slime products.

As an operating check, the grinding classifier overflow is assayed every
shift. Theoretically, this equals heavy media concentrate only when there is no
by-passed feed direct to the mill. Actually, the monthly average of the classifier
overflow is very close to the calculated flotation feed figure each month, although
daily variations are noted especially when the sink float plant is down.

Results from the plant have consistently exceeded design figures since
the start. The following compares results of the first seven months of 1961 before
pre-concentration with the year's average during 1963:

Flotation Only ﬂifh;ng:pgpgggtzaEion_
_ T months 1961 Design_ Year_1963
Ave, Tons Feed Per Day 243 300 308
% Cu 3.39 3.95 .17
% Zn 10.5 10.0 10.3
Ave. Tons Rejected Per Day — 60 72
% Cu —_— 1.00 0.71
% Zn - 1.50 0.72
Ave. Tons Ground Per Day 243 240 236
% Cu 3.39 . I.69 5,24
% Zn 10.5 12,1 13.3
% Increcse in Metal, Cu i 18.9 25.6
, 7n s 21.0 29.1
Heavy Media Recovery, Cu —— 95.0 95.9
Flotation Recovery, Cu 90.0 90.0 89.7
Overall Recovery, Cu 90.0 85.5 86.2
Separating Density — 2.90 2.83
% Feed Rejected . 20.0 ok k

Other aspects of the installation, studied by experience since starting,
include flotation recovery. Predicted increases in head gave reason to believe
that flotation recovery could be improved. Actual - practice has followed the batch
test work and recovery has remained constant.

Another factor was reagent consumption, not determined exactly in the
batch testing. In practice, cyanide and collector consumption have increased with
increasing metal throughput. Collector amount apparently follows the amount of
metal present. Cyanide, since 0ld Dick zinc is MO% pre-activated as received at
the mill, increases with increasing zinc also.

A third factor was possible metallurgical improvement from the washing
action of the pre-concentration, While reason suggests that the thickener underflow
will pass on slime, soluble salts, or other deleterious material after buildup in
the washing circuit, the possibility of bleeding part of this away was checked.
Fine slime carries too much copper to discard and plant tests involiing:bleeding off
water showed no improvement.

Predicted maintenance costs, based upon studies of gravel plants, have
never been attained. Frankly, maintenance is high at this plant. The preparation
section, designed to avoid metal loss in fines, sends very effectively de-slimed
material to the plant. With only 2% or less minus 10 mesh, this feed is extremely
abrasive., Drum lifters lasted 6 months, screen frames a year, woven wire decks 4
days. In the first 5 months of operation, practically all wear areas were replaced
with the best present day abrasion resistant materials available,
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iaintenance due mainly to abrasion on the plant has been much heavier
than expected; deslimed pyrite appears to be particularly abrasive. Regular,
planned preventive maintenance and inspection shut-downs have been necessary since
the plant started; presently the plant is down each two weeks for two to eight
hours for this. The use of rubber linings on the drum, chutes and screen frames,
heavy stainless steel bar type screen decks, rubber hoses and fittings in place of
pipe, Ni hard fitted pumps and the regular inspections have increased availability
of thg plant from 83.2% for its first 5 months in 1961 to 92.0% in 1962 and 9k.T%
in 1963.

A short description of the mill flow sheet follows:

Ore is received into the 300 ton coarse ore bin from both mines, by a 30
inch conveyor belt from the 0ld Dick headframe and by truck from the Copper Queen
shaft.

All ore is crushed to 100 per cent minus 5/8 inch using a conventional
closed crushing circuit, with a Denver 18 x 24 inch jaw crusher set 3 inches feed-
ing a Denver 3 x 6 foot vibrating screen. Undersize goes to the mill bins by an
18 inch x 550 foot belt while oversize is finish crushed in a 3 foot Symons stand-
ard and returned to the head of the screen. Crushing rate is approximately 60
tons per hour.

An 18 inch x 20 foot shuttle belt transfers crushed ore to either of two
200 ton cylindrical fine ore bins. Ore is fed from each bin by a 16 inch x 13 foot
variable speed conveyor to the main feed belt. The shuttle belt is reversed each
10 minutes during crushing and both bin feeders are used at all times in order to
mix ore as much as possible.

An 18 inch x 60 foot belt conveys feed from the bins over a Fairbanks
conveyor scale and past the ball mill to the preparation screen of the pre-concen-
tration plant, The 3 x 16 foot Allis-Chalmers prep screen with 3/16” Bixby-Zimmer
stainless steel grizzly rod decking separates minus 10 mesh fine and washes coarse
sizes thoroughly. The plus 10 mesh material is separated into sink and float
portions in a 6 x 5 foot Wemco drum separator and drained and washed on a 3 x l2
foot Allis-Chalmers screen divided longitudinally. Float reject is conveyed to a
stockpile in an adjacent canyon and sink is conveyed to the ball mill of the con-
centrator. Specific gravity of separation is 2.83 and the heavy medium used is a
water suspension of ground ferrosilicon with some magnetite. Consumption of medium
appears to be leveling out at 0.8 pounds per ton of heavy media feed.

The fines separated by the prep screen run by gravity to an 18 inch Wemco
spiral classifier; sands fall from this to the sink belt and go on to the ball mill.
Classifier overflow with the slime fraction is pumped by a 3 inch Wemco pump to an
8 x 20 foot Wemco thickener. Thickened slimes are pumped by a 2 inch Denver adjust-
able stroke diaphragm pump to the Dorr classifier pool in the grinding section,
while water is returned to the heavy media plant for re-use.

Undiluted medium drained from the sink and float material is circulated
through the drum separator by a 2 inch Wemco sand pump while diluted medium from
the washing section is caught in a separate sump and pumped with a 2 inch Wemco to
a Stearns permanent magnetic separator for reclamation. Cleaned medium is dewater-
ed in an 18 inch Wemco spiral densifier, dropped through a Dings de magnetizing coil
and returned to the circulating sump.

The pre-concentration plant as a whole is a size 1 Wemco Mobil-Mill
bought as a package unit, with just sufficient engineering modifications as were
required for the special Old Dick duty. These included addition of the spiral
classifier and thickener for handling fines and the return water system.

Total feed to the flotation plant grinding section is composed of sink,
minus 10 mesh sand, and slimes; this amounts to 240 tons per day. At this stage,
as mentioned earlier, the material treated is 80 to 85% sulfides, 5/8 x O in size
and has been upgraded to between 4 and 5% copper and 12 to 15% zinc.

The ore is ground to 76% minus 200 mesh in a No. 67 Marcy ball mill in
closed circuit with a 5 x 25 foot Dorr duplex rake classifier, Zinc depressors and
(OVER)
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and lime are added here. ill charge is 45% by volume or 13 tons of 3 inch balls;
consumption is 1.7 pounds per ton ground. Mill speed is TT% of critical.

Flotation follows more or less conventional lines with zinc depressed by
zinc sulfate and cyanide during copper flotation and activated with copper sulfate
for the zinc flotation. Copper collector is Cyanamid reagent Lok with auxiliary
7-11, staged, while LOL is used alone for the zinc. ILittle to no frother is used,
with 8 drops per minute of MIBC maximum and none at all is used for days at a time.

Finished copper concentrate is scalped off the first 3 cells of the No.
18 Special Denver copper rougher cells. Rougher concentrate is taken from the re-
maining 7 cells and is cleaned is two stages in a 4 cell bank of No. 18 gpecial
Denver cells. Cleaned concentrate joins the first finished concentrate and is
pumped to the copperthickener, All cleaner tails are combined and reground in a
3 X 4 foot Deunver overflow.mill, using 1 1/2 inch balls, in closed circuit with a
Krebs 4 inch cyclone. Reground cleaner tails are added to No. 6 cell of the rougher
bank.

7inc rougher concentrate is floated in a 10 cell bank of No. 21 DenYer
cells and cleaned in two stages without further treatment in four No. 18 Special
Denver cells. Cleaned concentrate is pumped to the zinc thickener.

Copper rougher tail is thickened to 50% solids between copper and zinc
flotation. The water recovered is re-used in the copper section and the thickened
pulp is diluted to 3&% solids with zinc return water before zinc flotation.

Two inch SRL pumps are used throughout the copper circuit and 1 inch
Wilfleys in the zinc section.

As considerable laboratory testing has indicated that indiscriminate use
of return vater ruins separation, the mill is equipped with separate water systems
for the copper and zinc sections. Copper water from the copper rougher tail and
copper concentrate thickeners is returned to grinding and the copper section. Zinc
return water from the final tail and zinc concentrate thickeners is used in the zinc
section. Make-up fresh water is added automatically at the two mill tanks by use
of float valves.

Since water is both scarce and valuable at 0ld Dick, seepage below the
tailing dam is collected and returned to the mill fresh water system. This water
has apparently purified itself while seeping through the earth and is acceptable
to either circuit. After this system was put in, total fresh water requirements
for the operation have been as low as 15 gallons per minute at times, as compared
with 350 gallons per minute circulating in the heavy media section or the 150
gallons or more per minute in each flotation section.

Concentrates are filtered on 6 foot Denver filters, two discs on the
copper filter and three on the zinc. After falling into their respective bins,
concentrates are loaded with a front end loader onto contractor's trucks for ship-
ment 28 miles to the railhead at Hillside, Arizona. Copper goes to the ASARCO
stack at Hayden, Arizona and zinc is shipped to Bartlesville, Oklahoma.

The concentrator operates 24 hours a day, 364 days a yeer. The flotation
section operates 98% of this time, with most lost time due to relining the ball
mills. The heavy media section loses one scheduled shift each two weeks for
maintenance; availability for 1963 was on the order of 94%.

All samples are machine cut and assayed by shifts. An exception to this
is the classifier overflow which is hand samples and used as a check on flotation
‘heads. Total mill head is weighed on the conveyor scale and float reject from
pre-concentration is weighed from a measured belt section.

Labor requirements are 10 men per day, with two mill operators on each
of the three shifts, two crushermen, and reagent and tailing dam men on day shift.
Supervision is given by the superintendent.
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MINING METHODS
AT
CYPRUS MINES CORPORATION
"BRUCE MINE DIVISION
BAGDAD, ARIZONA

September 1973

By

R. T.'Johnson
J. E. Nelson



INTRODUCT i ON

The Brucs Mina Division of Cyprus Mines Corporaticn
operates an undsrground mins closely adjacent 1o the 0id Dicik
Mine, which Is now [nactive. Batwesn 250 and 300 tons of copper-
zinc ore are mined daily by cut and fill methods. Mining and

miiling operatiors are done on a fhree-shiff basis, seven days

T
Wt

a week. Production noisting is from The Bruce Shatt three sh

[5))

per day with Sunday graveyard shift reserved for shaft repalrs.

The Bruce Mine is located in Yavapai County 70 miies

by road wast of Prescott and 3 miles southwest of Bagdad. The

raiihead, Hlilsids, on the Santa Fe Raitway. is 28 miles east
j . . - . ; + 0 Eon
of Bagdad. Elevation of the Eruce shait co:lar Is 3,848 feet.

Cyprus Mines Corporaticn purchased +he Oid Dick Mine
in mid-19553, erected a crushing piant, conceatrator and other
sacliities snd started producticn in May, 1957. Preduction
was continucus untli late 1968, except for 'z vyear 958 when

+he property wes closed due 7o

program was conducted.

discovered 2507 down sTTiK

following two years uwers spe
cross-cute, drifts,anc

Production rgsumed

usous To date with grades

zinc.



quarrtz, calclite and unreplaced remnants of sericite schist occur,

but essentially pyrite is the gangue in which the ore minerals
occur.,

EXPLORAT ION

Extenslve diamond drill programs have been conduciad,
both on the surface and underground. NX driliing is done on
the surface and BX or AX drilling undsrground. An outside
drilling company Is used for almost ali dlamond drilling. The
oniy exception Is for short holes, less than 300 feet, where
our own CP=55 diamond drill Is used.

Slnce our drill holes deviate considerably in these
formations, Tro-Pari surveys are taken every 100 feet for both
dip and bearing. On the surface, where the dril! holes are NX,
these surveys can be taken quite quickiy in ths following manner:

- ) The instrument (Figure !) is put in a brass AX case
and attached To 10' or I5' of brass AX rods.
(2) A BX knob is put on The end of ¥he rods and attacied
to the dritier's wire lins.
(3) The rods, in the hole to be surveysd,are left about

20" off bottom.

(4) The instrument and brass rods are then lcwered and
' go through the bi¥ untll the BX knob stops then,

This leaves the instrument far enough away from the
stee! rods to get a magnetic bearing. The entire survey, even
in deep driil holes, can be compleied In tass than one hour.

Tha Tro-Pari surveys have besn checked by gyro surveys and found
To be quite esccurats.

A large amount of percussion hole drifiing Is done in
the walls of the drifts and stopes for exploration and to outiine
known biocks of ore. These are generally horizontal holes that
can be drilied with a jackleg using 7/8" hax axtension sieel.
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For longer test holes, up to 70', & hsavy fenghotfe drif
U

is set up using " x 36" extension s¥eel. Slu
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taken every 5'.

.

On the surface, in addition o Geochem samgiing ar

4

‘\
ny

geclogic mappling, both surface and downhole induced potariz Ticen
surveys have bsen madas. Wz are srazgently drilfiing an anona!ly
in an effort to determine ths value of thess methods vhen eyplering

for massive sulphidss.

SAMPL ING METHODS AND ORE COMTROL

Main drifts are channei sampled avery five feat.
Records are kept of the grzds of ore remcved from sach cut in
+he Individual sfopes. Thase cuis ars surveyed every o weaks.
This, along with diamond drill hcles zn¢ percussicn hoies, Is
used for estimating cre reserves. To be conservayive, 10 cudic
feat per ton of ore in pizce is The factor used.

Each skip hoisted is sampled by +he skiptencder. &
daity comparison is made betwsen mine campies and *he avTomeTic
head sampler at the miti. Tonnages are chacked by +he miit'’s
wsightometer. This, alcng with comez sslective mining, enabies

us Yo somewhet . .conirol the mill Teed.
DEVELCPMENT

Main Shatt

Entrance Yo The mine is Through The Bruse Staft. his

3

is a three-ccmpariment, vertical hanging walt shaft used for beih
ore and waste haulage. HNine levels, from +he 30 to the 2i%0
spaced |50 feet apart, are servicad by +he Bruce Shaft. The 930
leve! also ccnnects up with the Old Dick Shatt.

Work was started on ihe main chaft
Inftially, the shaft was reissd from +he ©30 leve! 180 fest. Tco

many problems weres encounterad, so tThis method was abzndonec.
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Sinking wés then started from both the 950 level and the surface.
Conventlional methods were used below the 950 levsel during the
£irst phasa. (Jackhammers and a Cryderman shaft mucker.)

From the surface, a smal! drili jumbo, using Two Gardner=-Denver
63 jackhammers mounted on refractable legs, was used. Muck was
handied with ancther Cryderman mucker. The drill jumbo proved

+o be an excellent pisce of equipment, reducing drill-out time
approximately 50%. When the two pertions of the shaft were con-
nected, there was a horizontal difference of lass than 3 incheso

The Bruce Shaft is comprised of three compartments.
Two 4' x 4 1/2' comparfments are used with two combination skip-
cages for both men and ore. The skips have a capacity of 48
_cubic feet and are used !n a fashlion as to counterbalance each
other. skips are loaded from the various shaft pockets by steel
measuring cartridges with alr operated _guilﬂoflne-+ype gates.
The shaft holst is a 250 HP Coeur d'Alene double-drum and has 2
speed of 1000 feet per minute.

The skips dump fThrough scrolls intfo two 50-fon capacity
bins. From here the ore Is loaded and hauied by truck to the
crushing plant.

: The third compartment, the manway, is 2 1/2' x 4 1/2'.
The usual air, water, sand, and pump fines, along wifth power

cables and a ladderway, zre carried in this compartment.

Drifts and Cross=Cuts

Main haulage drifts and cross-cuts are driven 6' x 8',

using Jackiegs, Gardner-Denver 585 and 63s. Mucking is done with

Eimco 12B loaders. 24" gage, 35 1b. rall is used +hroughout the

mine. A 2 inch air iine, a [ Inch water line, and 2 110 voit blasting

line is Installed at the time the drifts and cross-cufs are driven.
For ventilation, a portable fan is set up by the shaft

and 12" d‘ameter Nyprene tubing is carried as t+he drift advances.



Raising .
Initially 4' x 5" "raw" raises are driven from ona

level to the next. Only plns, stulls, and ladders are put in at
this time. 5 foot or 7 fgo? rounds are driiled with Gardner-Denver
RB-53 stopers. A round consists of about 25 holes and is loaded
and blasted with | /8" x 8" 40% Amoge! stick powder and eleciric
delay detonators. '
After the raise has been "holed through™ *o the naxt -
level It is reamed out to ' x 10, from the fop down, with
Jackhamﬁers. A manway with offset ladders, +imber slids, and
a sandfill line is then instailed. The compieted raise, besldes
providing service fo the stope, serves as a second exit and
becomes part of the ventilation system.

- STOPING

Preparation
After the drift !s run *the entire length of The ore

body and the ventilation raise Is driven up o The»naxf feval,
stope preparation can begin. Approximately 15 feet from the
ventilztion raise, a paraillel raise is driven 24 feet high.

A 9 foot high sub level is then connected beiwesn them. This
establishes a 16 foot driff piilar and & temporary ore pass.

A two-drum slusher Is set up and the sub fevel is driven The
entire length of the ore body. 'As the massive sulphldes ars
quite competent and require no support, The sub level is driven
the full width, from foot wall to hanging wall, at the same
time. While driving the sub level, a raise is connected fo the
main. drift every 90 feet +o reduce the slushing Interval.
These are later enlarged for one, two,or fhres compartment crib
chutes, framsd out of 8" x 8" Dougias fir Timber. The inslde

dimensions of the ore pass compartments are 4' x 47,



A+ hoth ends of the ore body, crib manways
3 1/2% x 3 {/2% inside and timbered out of 3" x 127 Dougias
fir are carried up with the stope. These provide access o
either end of the stope and are part of the ventilation and
second exit system.

After +he sub leve! is siiled out, another 9 foot hor=
izontal cut is removed, ieaving an opening (& feet high for The
entire length and width of the ore bady.

The timbered chutes and manways are then installed.
Extreme cars must be taken o ottain a Tight cement seal
around thesa chutes at the start. Once sealed, the crib is
+hen raised to within 3 or 4 feet from the back of The sTope.
Two layers of !0 ounce burlap ars wrapped around and stapied
+to the crib. At this polnt the stope is ready for the initial

sandfii! pour. (See Figure 2)

Mining

All stoping ¥s of the breasting down method, using
Gardner-Denvar 58 and &3 mode! jacklegs. 6 TooT rounds are drilled,
using integral chisel bit 7/8" hex tungsten carbids dril! steei.
Dril} holes are loaded with AN/FO prifis, using one stick of
i9 x 8" 60% Amogs! powder per hole, Clectric detonating caps
are used throughout ¥he mine. Betfer fragmentaticn is obtainad
in the stcpes by using mitllisecond delays. Bouiders are
handied by drilling short piugs and blasting with stick powder
or simply "mudcasping” them if not Yoo large.

The usua! cycle is o start in the center of the sTepe
and establish a 7 o 12 foot brow. This halght is determined
according to the firmness of The fooT and hanging wails in
order o minimize diluticn. The cut s then mined to one and
of the stope, ai! muck cleanad out, and eguipment moved bacx
+o0 +he center. Uhile mining sterts toward the other and, 2

gob fence is built, cribbing is raised and buriapped, and
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sandfiil is starfed. in this manner +he stopes, mainly
+he i{arger ones, can be maintained in almosT continuous
production.

A ?wo-mah crew is used in each siope. They willi

handle al! phases including dritiing and blastiag, siushing,

puliing chutes and ftramming ore +o the shaft pockets. On
+he upper levels, where the ore is narrow, mining is on 2

cne-shifi-per~day besis. in the largsr stopes mining is car-

ried cn three shifts per day, seven days 2 wosk.

Ore Transporiation

Two-drum siushers arz empicyed in a!l stopes at The
present time. Wnere +hs vein 135 narrow (0 HP double drum alr
and electric loy modei FF=2t! slushers,; pulting a 3gM=wide
rake, are used. In the wide stopes 25 HP Joy models AZF-21t
and B2F-211 eleciric double-drum siushers. puiilng a 48" wide
Pacitic rake, ares ussd 7O scraps +he muck info tne chutes.

During the cross-cutting, drifting. and stope prepar-
ation phass, the muck is removed with Eimso 12B joaders,
dumping Into 4C cubic foot card-rocker-type dump cars.

Cars ars tramnsd to the shafy pocket

opsrated Mancha moiors After the cribbed

+he Elmco 123 loadsrs are climinave
clearup work.

An Atias Copee C.A.Y.G. 310E
+agted In ons cf our large stepes
1% tons=per-mznshifs cculd be ifncreas
using the elsciric I5 HF slushars.

formed well, 1T did not meat sur veg

(19 Tons-per-manshifi were not inereased;

(2} With cur msthod of driliing, sreasting down, 3

o
Q
&
3
o
(9]

siusher s¥iil had fo be used. After
blasted, approximately 173 of +he muck must be

scraped off to make room so +he nexi face can be

-8~



drilled. Alternative drilling methods were con-
sidered; howsver, they were not deemed desirable.
(3) Since our sandfill contains no cement, the oper-
ators had a tendency, usuaily unavoldable, io dig
too far into the sand, thereby diluting ?hevora.

In the very near future we wifl start using three-
drum slushers, {ngerscli-Rand 34H? alr operated, in the targer
stopes. These units are more versaiile, since the sheave block
does not have to be manually changed for each setup. Tens=per-
manshift should be substantially Increased.

HYDRAULIC SANDF!LL METHODS

General

As previously mentioned the massive suiphides re-
quire no support. However, dus to gouge faulis along and be-
hind both the foot and the hanging walis, cut and fill mining

is the only economical way io effectively confrol dilution.

- Surface Plant (Figure 3)

Located adjacent “o the Bruse Shaft are two 150 ton

()]
L
<2

capacity sand storage tanks and , 000 gaiion water tank.

The sand tanks can be filled by tw
(i) Midl taltings are plped to a2 4" cyclons by the

sand tenks for de-siiming. Out of Z00 fons in Z4

hours approximetely 100 tons o

]

sand ars obtained
pond.

with tThe balancse going to the taliings
(2) Qur sandplent ls tocated below the berm of the

old tailings pond. The tailings are picked up with

a payloader and conveyed Yo the repulper. 420 gsllons

per minute are ragulred fo handle 70 Tons of sand per

hour. This is then pumped, using a 6 inch, 40 HP Worris
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Pump, o @ i5 inch cycione above the sand Tanks.
From this 49 tons per hour of sznd and 84 galtons
of water per minute goes Info the Tanks and The
remalnder flows by gravity fo & setviing pond.

All overfiow water Ié're-cycled back into The
circult. With both methods we try +o obtain sand that Is 80%
+200 mesh. The rest of the sandfill operation, Inciuding piace-
mont In the stope, is by gravity flow.

ynderground

When a stope Is ready fo be filled one man on Tha
surface will Injsct water and alr into The base of one sand
tank fo break The cone and start the flow. A mixture of
approximately 70% soilds is sent underground through a 2 i/2 inch
rubber~{ined schaedule 40 pipeiine.

At the shaft station, on The ioval above Th2 svopy
o be filted, the sand line is disconnected and a 5 Toot fioxivie
rubber section s Installed between the shait and Tho diriiT
sand {ines.

Rubber=lined pipe is also used Throughout the leval
and down the service raise %o the stope. in the stops, 2"inch

piastic lines are used o direct The fiow “o the dosired aria.

')

As previously menticonsd, a!l opanings around The Tim-

!

bored chutes and manways must bo well sealod and The Fimber

(

buriapped. From past esperience we havs found That an opening
as small as one-~half inch can drain Yons of sand In a very
short pericd of tima.

Wator gensrally percoizites Through the sand and
drains suificlently o uno @ minlng con be resumed within 2
few days.

in the originai plans, cemant was going To be acdad
to the taliings o form a hard floor in Tha stopes. Howaver,
due o the oxldation of the old tailings, The cdesired nhardross

“] Q-



could not be obtained. American Cement Cerporation did exven=
sive test work on both eid {oxidized) and fresh (nonwoxidized}
+aillngs. The test work showed that with 21 to 15 ratio of
cement and non-oxidized tailings, a long period of time would
5%iil be requ!bed for hardening. Affsr much study, it was de-
clded o forego The addifion of cement becadsa:
(1) A iarge encugh suppiy of fresh taliings was not
aveilable, and
(2) +he economics of losing a small amount of ore in
+he sand, or dilution from i, sesemad to ouiweigh
+he expense invoived with The jarge amounts of ce-

ment that wouid bs reguired.
VENTILATION

Frosh alr !s downcast from the collar of the Bruca
Shaft +to the 2150 level. Air doors on sach level kesp the
alrflow In the right direciion. On the 950 leve!, which con-
nects to the 0!d Dick workings and shaft, a Joy 60 HP Axivan
fan is mounted just beyond The raise going down To the ne 23
tevel. With the fen at The #5 blade setting, I+ pulls 42,500
OFM from the laner workings of *he mine and exhausts Through

+he Old Dick mine and shaft.
DEWATERING
The Brucs Minz makes about 3C gallons per minuts
d

On each level a 2" to 3" hole has been drilied from
the bottom of The dralnage difch o The manwey compariment ‘of
the shatt, brsaking tThrough abcud 20 below the level. Thes3
are all connected Yo a commen drain iine +hat empties into
a settling sump on the 2150 level. The water is then pumped
t+o 2 sump on the 950 level. From the 950 level It is pumped

outside and enters the reclaim circuit.

of water, a targe pertion of which is Gue to sandfill opsravions



POWER AND COMPRESSED AIR

Power is purchased from Arizona Public Service
and is delivered over a 69 KV transmission line and Is trans-
formed at the mine site. A 4160 volt line Is taken down the
shaft to the 950 level where It Is transformed to 440 volis
for distribution throughout the mine.

Compressed air is provided by a 200 HP Ingersolli-
Rand XLE electric compressor rated at 1200 CFM and 100 p.s.i.
and a 200 HP WorThington slectric compressor producing 1200 CFM
at 100 p.s.i. Two Ingersoll-Rand lmperial #10 eleciric com=
pressors, each rated at 600 CFM and 100 p.s.iy are mainfained
for backup.

CONTRACTS AND BONUSES

. All development and stope mining !s on an incentive
basis. Contract prices vary acgording to the slize and type
of opening, ground conditions, etc. Each working place is
measuired every 1wo wesks by the Engineering Depariment. Bon-
uses are calculated by the Mine Superintendent and Accounting

Department. Dally wages are always guarantesd.
SAFETY

Safety Is always the wost impertant factor in all
of our operations. Monthly safety inspections are made Through-
out the entire property. Periodic meetings are held between
the Deparimont Heads and the sub-supervisors. The sub-super-
‘visors also ho!d Informal safety meetings with the other em=
ployses. Safety suggestlons are encouraged and various con=—
tests with cash awards are held during the year in an effort
to Instill a safety-conscious attitude irn all emplioyees.

 =|2-



RUBBER TIRED MINING

Development & Exploration:

During the past year and a half, the Bruce Mine has
been testing, developing and evaluating a system of load-haul=
dump mining.” (See figure 4)

During the first phase of this test a contractor,
{Centennial Development Company) was engaged to drive an in-
cline from the 2150 level to the 2300 level . Cenfennial was
to provide an adequate loader and jumbo fo drive this 7' X 8!
ncline. An Eimco 912B, fwo cubic yard, 100 BHP loader and a
long ftom type jumbo were chosen for the job. This Type of
jumbo uses two Gardner Denver-83 muffled machines. The jumbo
was designed for an 8' round as +he boom extension is ot
(See figure 5) This jumbo was designed To be moved by the 9128B
|oader.

The Eimco 912B loader has a two cubic yard capacity,

a low profile (72"), and can operate in a 7' wide heading.

(See figure 6) Eimco rates the gradabi | ity of the 9128 at | mph
loader on a 40% grade. Our experience has shown us that the
loader will not muck efficiently on a plus 219 grade. The loader
does not have enough traction, tires don't last long and the
operators can't get a full bucket. Hauling a load of muck down-
hill also creates braking problems, as +he brake discs tend o
heat up and destroy the seals in the brakes.

This loader works extremely well in driving inclines
down grade. Our experience has shown us t+hat they muck and fram
on Inclines up to a 25% grade, after +his point the machines are
very slow with a full load. Tram time increases very rapidly
affer a 20% grade. (Tramming uphill) The uphill tram seems To
create fewer breakdowns.

The first incline was driven in ore following the
footwall contact. It served three purposes, first it provided
an excel lent look at the minerallzation, which diamond drilling

does not always provide; second it allowed deve lopment work

-
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without creating a waste hoisting problems; third it gave us an
excellent outline of where the footwall contact was.

The strike length at the 2150 level of the ore was
estimated at 500 feet, and the normal level intervals in the Bruce
Mine is 150 feet. With these figures in mind, an incline was
driven on a -15% grade from the shaft end (north end) of the ore-
body to the south end. At the south end, a switchback was cut
and the Incline driven back to the north. When the correct level
interval was reached a cross-cut was driven to a point directly
under the shaft. From this point, a small (4' X 4') raise was
driven to connect with the shaft. The raise was then slabbed
from the top down and the shaft sefs hung. While this shaft work
was being done, a 100 foot Incline was driven to a point directly
under the shaft 20 feet below the 2300 station. A ralse was then
holed through and this provided skip loading room and a sump that
could be mucked out with the LHD machines.

With this proven ore, and the completion of the shaft
and ramps, we were ready fo start thinking of developing a stope.
In developing a stope, the first thing that was done was 1o take
a cut the full width of the ore. This first cut -defined the foot-
wall and hanging wall contacts, as well as their competence and
the competence of the ore.

A level (7' X 8') was then driven under the stope leaving
a 12" pillar. Several drill holes were then drilled from the level
to the bottom of the 2300 stope. These holes will provide drainage
when the stope is in the sandfill cycle. A raise was connected
from the back of the stope to this level. This raise will provide
a second way out, ventilation, and additional drainage.

With this done, a section of ramp in the footwal | must
be driven. Done in this sequence, the waste created by this
section of ramp can be used as fill in the first cut. The ramp
has to be completed now as you will mine out the existing ramp.

This method of development has proven Itself very
advantageous to our mine as it eliminated much of the waste that
has to be hoisted. It also cuts down on the time that the shaft

-14-



would be tied up by conventional shaft sinking methods.

In exploration, this method of sinking inclines in
ore ls great, the ore mined pays for the incline. It eliminates
the need for a long cross-cut and a dlamond drilling station
(all In waste). The cost of diaménd drilling itself is very
expensive, also they wander and sometimes will miss the target
or can give you a false indication as to the thickness or grade
of the ore, but In these large inclines you know what you have.
PRODUCT ION::

The use of rubber tired mining equipment in the
production stopes requires a footwall ramp. The Inclines in
ore will be mined out, so this ramp in the footwall will provide
access to and from the stopes. This incline is very expensive,
but necessary to convert existing stopes to LHD mining.

The final cost of ore mined by the LHD machine has not
been determined. In the 2150 stope, the only stope that has
completed a full cut, the tons/man shift have increased from 8.36
tons/man shift to 14.14 tons/man shift. Even though the first
long section of footwall incline was charged against the stope,
and labor charges have risen $0.63 per hour, the costs show a
savings of $0.55/ton. Besides the Increase In tons per man/shift,
a savings s being realized by being able to drop timbered chutes
and manways. In the past, three manways and four or five chutes
had to be maintained per stope, but with the LHD system, only *wo
- manways are required, one at each end of the stope.

The LHD machine eliminates the need for a slusher, which
requires pin holes (extra drilling), shive blocks and a great deal
of cable. This In turn eliminates pulling chutes on the level;
|.e. motor, car, track, and chutes.

Using the loader in the stopes allows the use of a
drilling jumbo. Drilling with a jumbo allows longer and faster
rouunds. Larger machines can be handled with ease and there is
less machine malntenance due to +he machine never being thrown
"In the muck". The stuck steel problem is ended with power
retraction.

=] 6=



The ramp system also allows easy access to the stopes.
In the past, everything had to be lowered on ropes or cables to
the stopes. Then once it was In the stope, It had to be carried
on employees backs. Each man had to climb ladders to gain access
to the stope, which is no easy chore.

The Bruce Mine has three loaders and three drill jumbos.
Costs will again drop when the footwall inclines are connected.
As things stand now, when a loader or jumbo breaks down, The
heading is down. When the ramps are connected this will allow

replacement of the broken piece of equipment.



OLD DICK MINE YAVAPATL

Saw Mr. Sierakoski at the Bruce Mine who said things were about normal after their
3 day strike. GW WR 4/5/72

Mr. Sierakoski was unavailable at the Bruce Mine of Cyprus Mining Corporatiom.
GW WR 5/3/72

vVisited with Mr. Sierakoski at the Bruce Mine of Cyprus Mines Corp. He too made
some changes in the active mine list. He said they had drilled "a few" holes on
the zannaras claims but said he had no definite information about them as the work
was conducted from the Tucson office. The electric power was off at both the
Bagdad Copper Corp., and the Bruce Mine., They had a heavy rain and thunderstorm
last night. GW WR 6/7/72

Mr. Sierakoski was away from the Bruce mine of Cyprus Mining Corp. GW WR 9/6/72

Visited with Mr. Sierakowski at Cyprus Corporation’s 0ld Dick mine who said they
had no major operating problems and were drilling two small geophysical anomolies
nearby. GW WR 11/1/72

Mr. Sierakowski of Cyprus' Bruce mine wasn't in. GW WR 12/6/72

Active Mine List - Oct. 1972 O Empl. 120 (1971 figures L,900,000 1b Cu, 13,900,000 1b Zinc)

Mr. Sierakowski at the Bruce mine of Cyprus Corp., said they were stockpiling the zinc

cons as National Zinc had closed their Bartlesville, Okla. smelter. Cyprus has been

trying for the past 6 months to find an outlet for their zinc to no avail. They think
perahps they can sell to the Japanese firm that buys their Anvil mine zinc production

but this would entail the additional expense of renting stockpile space at San Pedro plus the
the sea freight to Japan. It was suggested that there will soon be a surplus of H2804,

that they could start their own electrolytic plant. Cyprus isstill interested in the.
zannarapolus property. GW WR 1/3/72

Mr. Sierakowski wasn't available at the Bruce mine of Cyprus Corp. GW WR 2/7/73

Wemt on to the Bruce mine of Cyprus Mining Company where Mr. Sierokowski said he had
about 5000 tons of Zn cons on hand. An ad from the American Metal Market by Phili
Bros. s?ating they would buy Zn cons was given him. He said they had some overtufZS
from Philips Bros. and would probably sell some to them. He also stated that C
still has one drill rig prospecting 'to the south'. MW - WR 4-6-73 YRR

Mr. Sierakowski wasn't in at the Bruce mine. G4 - WR 5-4-73

Saw Mr. Sierakoski at the Bruce Mine of Cyrpus Mining Company who said they had sold
500 T of Zn cons. to Bartlesville and had contracted with Philip Bros., New York for
9000 T more. GJ WR 6-11-73




BRUCE MINE YAVAPAT

Went to the Bruce mine of Cyprus Mining Company where it was learned Mr. Sierakowski
was home with the flu. GW WR 11/7/73

Stopped at the Bruce Mine of Cyprus Mines Company where Mr. Sierakowski said they
were going full blast and had about 3000 tons of Zn cons in the stockpile and that
Phillips Bros. were having some difficulty finding smelting facilities in Europe.
However, the Bruce is shipping about 500 tons per month to Oklahoma which is about
1/3 of the total produced. He said they weren't drilling on the Zannaras Bros.
claims but were holding the option; these claims are south of the mine. @W WR 12/5/73

The Bruce mine division of Cyprus Corp. did considerable examination and some core
drilling on 22 claims of the Zannaras brothers. This property adjoins the Bruce mine
claims on the south md west. GW AR 73-7)

Mr. Rundle, Cyprus Corp., called for information on the Yellow Jacket mine 6 miles west

of Wikieup saying the Bruce mine had been contacted regarding milling the high Zn ore.
GW WR 12/19/74




OLD DICK MINE YAVAPAI COUNTY

Visited Bruce mine - interview with Wally Nelson who will retire July 1, 1970,
They are doing some mill tests that may change their flowsheet somewhat. FTJ WR
6-19-70

The Bruce mine operated at their regular rate for the year. FTJ Annual Report
6-30-70

Interviewed Joe Sierakoski and Mr., Rundle at the Bruce mine., No vital information
received, FIJ WR 10-23-70

Active Mine List = Oct, 1970 - 116 men.,

The Bruce Mine near Bagdad produced at their regular rate. FTJ QR 1-13-71

The Bruce Mine was operating at its regular rate. FIJ QR 4-5-71

Called Joe Sierakoski at Bruce Mine - no contact, FIJ WR 6-21-71

Mr. Sierakoski at the Bruce Mine of Cyprus Mines Corp., stated he was glad the Cu
strike was finished; they ship their Cu concentrates to A.S. & R. GW WR 9-3-71

Saw Mr. Sierakoski and Stoffers at the Bruce Mine of Cyprus Mines Corporation.
Their troubles are rather minor. GW WR 11/5/71

P

. )
Went to the Bruce Mine,but Mr. Sierahowski was in conference; the fluorspar
and annual report were left for hime GW WR 12/1/71

The Bruce mine of the Cyprus Mining Corp., continued to qerate thru-out the period.
GW QR 9/71

Mr., Sierakoski, not available at the Bruce Mine. GW WR 1/5/72

Mr, Sierakowski was not available at the Bruce Mine., GW WR 2/2/72

Went on to the Bruce’ Mlne of Cyprus Mining Company, but Mr. Sierakoski wasn't around.
GW WR 3/3/72 e U R

Sl raikoski was Lian) i
The Bruce Mine, 6 m11es south of Bagdad was operated throughout ‘the perlod by Cyprus
Mining Corporation. GW QR 2/72 geiciuet




OLD DICK MINE ‘ _ YAVAPATI COUNTY

Active Mine List Nov. 1967 = 31 men

Visited 0ld Dick mine = visit with Wally Nelson and Joe Sierakoski. They have not
been sinking the shaft during the past month. Work has been concentrated on the 1700'
level, crosscutting, drifting, etc. Sinking is to be resumed this month. A new
division of Cyprus is 0ld Dick Mining and Timber Co., representing a consolidation of
Cyprus timber and plywood operations with the Old Dick mine. FTJ WR 1-5-68

Visited with Joe Sierakoski and Wally Nelson at the Old Dick mine. Shaft is at a depth
of 1890' with expectations of being finished by end of July. FTJ WR 3-8-68

Active Mine List April 1968 = 41 men

Visit Wally Nelson and Mostyn G. Grant, Gen. Supt. of mine and mill at Old Dick. Shaft
sinking, etc. is on schedule. FTJ WR 5-10-68

Visited the 0ld Dick. Interviewed Joe Sierakoski. Sinking of shaft held in abeyance
while development continues on the 2000 foot level. The shaft will be complete in
another 150' depth. Mill scheduled to be operating around Sept. l. ETJ WR 7-12-68

Visited Joe Sierakoski and Wally Nelson at Old Dick. The mill is operating below
capacity on stockpiled ore and development ore as a pocket is underway in shaft. Mill
started October 15. FTJ WR 10-18-68

Cyprus Mines Corp. has completed sinking of the Bruce shaft to a depth of more than 2000 ft.
on the Old Dick zinc-copper mine at Bagdad, Arizona. This new shaft is designed to be
deepened to open new levels to expand future ore reserves as mining continues. A con-
centrator situated on the mine property is now scheduled to produce about 500,000 lbs.

of copper and 1,500,000 lbs. of zinc in concentrate per month.

Skillings Mining Review Nov. 23, 1968

Road to 0ld Dick impassable, decided to phone - Wally Nelson said plant nearly to
capacity = milling 8,217 tons during January. FTJ WR 2-21-69 -~

Active Mine List April 1969 = 95 men = Joe Sierakoski, Res. Mgr., P.O. Box 457, Bagdad

Interviewed Joe Sierakoski and Wally Nelson at Old Dick. They are now mining and milling
up to capacity = 9000 ton per month. FTJ WR 6-20-69

Interviewed Joe Sierakoski and Wally Nelson at the 0ld Dick mine. FTJ WR 10-24-69

Visited with Joe Sierakoski at the 0Old Dick mine. Operations normal. FTIJ WR 2-20-70

Active ‘Mine List May 1970 - 130 men - J.0. Sierakoski, Res. Mgr.



OLD DICK MINE YAVAPAI COUNTY

Cyprus Mines is continuing to operate mill 1 shift. They are experiencing some
difficulty in reaming their pilot hole to 15" and may redue 12%". The hole is for
ventilation in their shaft planning, FTJ WR 3-4-66

Cyprus mine and mill have been operating at a curtailed rate while they sink their
new shafte FTJ QR 7-8-66

Interviewed Wally Nelson and Joe Sierakoski at the Cyprus operation., They were
installing a hoist and headframe, preparing to sink the shaft from the surface.
Raising for the shaft has been abondoned, The mill has been shut down. FTJ WR
9-9-66

Visited the 0ld Dick Mine - visit with Wally Nelson and Joe Sierakoski. They have

not been sinking the shaft during the past month., Work has been concentrated on the
1700' level, cross-cutting, drifting, etc, Sinking to be resumed this month, A

new division of Cyprus is 0ld Dick Mining and Timber Co., representing a consolidation
of Cyprus timber and plywood operations with the 01d Dick Mine. FTJ WR 1-5-68




OLD DICK MINE YAVAPAT COUNTY

Production thru 1962 $13,395,275 zinc-copper - J.W. Still's figures (corres. file)

FPK note from Ore Bin Oct. 1964 = Production 1962 - 7,800 tons zinc

Visited Old Dick - Copper Queen Mine & Mill., Interviewed Allan Hunt, Mgr. and Joe
Sierakoski, Supt. The mill is taking about 7600 tpm, 5100 from the 0ld Dick and 2500
from the Copper Queen. 115 employees. The present ore bodies are expected to run thru
June or July. The work after that will be mostly exploratory. EGW WR 2-19-65

Visited Cyprus Mining Corp. General Mgr., W.J. Rundle. Mill operating 1 shift/day
flotation only. Mining from both 0ld Dick and Queen about 70 to 80 tpd combined.

Will continue to mine as long as ore holds out. Present production from the 150'
level. Exploration carried on on the 250' level. Cyprus has started a new $800,000
project. This consists of a new 2200' shaft, This will be located about 1000'+ SW

of the Old Dick shaft. At present a diamond drill is putting down a 9" pilot hold

to the 950' level. If on line the hole will be reamed to 15" and will be used both

as pilot and ventilation. Raising has already started from the 950' and sinking to
the 2200' level, from that level, will start when the raise holes through. When raise
is finished, pulling pillars from the Old Dick and Queen is planned. The Queen is

the higher grade of the two but the ground is quite incompetent and difficult to
handle. '

Sinking is to be by the company and not contracted out, and expected to be completed in
18 months or 2 years. FTJ WR 1-7-66

Visited Wally Nelson at Old Dick - raising for the new shaft had just begun. FTJ WR 5-6-66

Talked to Joe Sierakoski and Wally Nelson at Old Dick. Headframe and hoist set and
shaft down 110', FTJ WR 11-4-66

Visited Old Dick mine operation of Cyprus Mines Corp. Talked with Joe Sierakoski and
Wally Nelson. Both were busy with year end reports, etc, Shaft sinking proceeding
satisfactorily. FTJ WR 1-7-67

Visited with Joe Sierakoski and Wally Nelson at Old Dick. Sinking continues at good
rate. Shaft is down 600' from surface and raise from the 950' level to connect with
shaft is up 250' or 100' from connection. FTJ WR 3-10-67

Interview with Joe Sierakoski who said shaft sinking was proceeding satisfactorily. They
were down about 1450 feet., FTJ WR 6=23-67

Visited Joe Sierakoski and Wally Nelson at the 0ld Dick. Shaft has been sunk to the 1600.
Raise being driven from 1100 to the 950 and crosscutting continues on the 1250 level.
FTJ WR 9-8-67

Interview with Joe Sierakoski at the 0ld Dick. The shaft is 50! below 1700" station,
with 450' to go. FTJ WR 11-10=67




OLD DICK MINE YAVAPAT COUNTY

The 500-foot vertical shaft at the Copper Queen mine of Cyprus Mines Corp., Bagdad,
Arizona, has been completed and stations cut at the 300 and 450-foot levels. The
contract crew of Centennial Development Company is now preparing to crosscut to the
veins on both levels. The distance is estimated at 100 feet from the shaft at the
300-foot level, and 140 feet on the 450 level. At the corporation's 0ld Dick mine,
production continues at a normal rate, with the zinc=copper ore being mined mainly
from the 650 and 800-foot levels., Shaft sinking is in progress at about 860 feet
and will be continued to open a new level at 950 feet. Curtis Sundeen is resident
manager, directing work at both properties. MINING WORLD Feb. 1961 p. 39

Visited the 0ld Dick mine and discussed with Curtis Sundeen the production, development,
etc. at this property and the nearby Copper Queen Mine (both Cyprus Mining Co. projects).
At the Old Dick the shaft has been deepened and a station is being cut out at 950
preparatory to opening a new level at this depth. Ore for the mill is coming
principally from the 400' and 650' levels and some from new stopes on the 800' level.

At the Copper Queen sinking was stopped at 500', Levels are opened north from the shaft
at 300' and 450'. Exploratory diamond drilling is in progress on the 450' level., 80
men are employed - 6 of whom are working at the Copper Queen. TPL WR 2-20-61

July 26, 1961 - Visited the Old Dick mine of Cyprus Mines Inc. A.A, Friedman is supt.

All other staff personnel the same as at the time of the last visit. Daily tonnage milled
is normal, 240 tpd and grade of ore about the same. The Company is installing a Wemco
Heavy Media plant and expects thereby to discard some 60 tpd as waste. 85 men are
employed including a drill crew at the nearby Copper Queen mine, where drilling is in
progress on the 450' level., Mill ore is coming principally from the 800 level, of

the Old Dick. Drift development and diamond drilling is in progress in ore on the 950'
level, TPL WR 7-29-61

Active Mine List Oét. 1963 - 70 men

On June 30, 1963 E. Drexel Spaulding, resident manager of the Pima Mining Co. died
suddenly. He had managed the Pima venture since its early development in 1951 and
became resident manager in 1955 when plans for an open=-pit operation were finalized.

A.A, Friedman will become resident manager for Pima on August 1, 1963, He was assistant
resident manager under Spaulding from 1958 until his appointment as resident manager of
the 01d Dick Mine of Cyprus Mines Corporation at Bagdad, Arizona, in 1961, Prior to his
coming to Pima in 1958 he had been resident manager of the Kilembe Mine in Uganda .

Alan W. Hunt will succeed Friedman as resident manager of the 0ld Dick Mine., He has been
mill superintendent there since 1959, Previously he was with the Pima Mining Company and

Wah Chang Corporation in charge of various milling operations.

Fermin Palicio will succeed Hunt as mill superintendent at the Old Dick mine. He has
been a mill shift boss for the Pima Mining Company since 1958,

News Release 7-25-63 Gen. Moore
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NOTICE OF PROPOSED ACTION

by the

U.S. Environmental Protection Agency
Region IX
100 California Street
San Francisco, CA 94111

415/556-3450

on Revocation of a National Pollutant
Discharge Elimination System Permit to
Discharge Pollutants to Waters of the
United States.

January 20, 1977
Public Notice

PN #A-77-9-W(R)

On January 31, 1975 + the Regional Administrator,
Region IX, Environmental Protection Agency, issued a National
Pollutant Discharge Elimination System (NPDES) permit to the

ollowing discharger:

\X_QXEEEg_Efggg Copper & Zinc Company NPDES #AZ0020877
P.0. Box 7 - —

Bagdad, AZ 86321 '
The Regional Administrator proposes to revoke this permit,

This proposed action is based upon a determination that there is
no discharge to waters of the United States.

Comments, objections, or requests for public hearing
received within thirty (30) days from the date of this notice
will be considered prior to final Agency action. Information
is on file and may be obtained from the U.S. Environmental

Protection Agency (address and telephone number indicated above).

&
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vSubject - Cyprus Mines Corp.

* Pink - Reading

Copper Report

Copy - GM

L hpealiae, 3wl

“Mr. Kedth &. Dyas
“Resident’ Manpager

‘ - Cyprus. Bruce Copper and Zinc Company
Gypms Mines C-o*pomtion L e g
P Oq BQX hb' e

Dear Mr. ."byasz f .

‘I‘hae Depa“tament of ‘{ineral ‘iesources is comﬂllmg data fur iLs annual report

~1976y WJLHME I.

of. lm.i‘igures for 1976

P\‘l

i Gepa iy Wiy e
o Minez-al Resources '*pecialist 2

~on the copper: industry, A PRO"‘ILE OI‘ AWILO! 1S PRIMARY COPPuR TNDUSTHY FOR

Last ‘yaa“ you kmdly gave us your nroduction fibures for 19(,, including *
tbna oi' ore mined, percentages .of copper and zinc in ore, pounds of copper
in ccmger cgncentrste, pounds’ of zinc in gine concentrate and ounces 0f -

siiver (eee attached copy of your ]ette*) - Ye woulc_l,appre.ciat_;, _-ec‘eipt

~.Simllar requests are belng aent to 21l Arizona copper producers and a
' copy o:.‘, the completed 1976 tabulatlons will be returned to you.
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OLD DICK MINE:

}

Employes of the OLD DICK mine of the CYPRUS MINES CORPORATION, Bagdad, Arizona
have received a wage increase ranging from 7 to 10 cents per hour re%roactlve’
to Febrvary 1. The 01d Dick Mine is an underground 21nc-copper m;ne with an
operating crew of approx cimately 75. Curtis’Sundeen is mine superintendent.

Taken from Mining World - April, 1960, p.L8

i YAVAPAT COUNTY —
OLD DICK MINE EUREKA DIST.

1

Visited the 0ld Dick Mine and Mlll of Cyprus Mines, Inc., and discussed
the current operations with Curtis Sundeen, Supt. The milling rate is
about normal at 240 TPD. Grade of mill feed ranges around 14%% zinc and
3,56 copper. The ore supply is coming from the 400! and 650' level and
some from the 525' level, also from the development heading on the 800°
level, On this level the ore shoot was first encountered at 250! south
from the shaft and at the time of visit was continuing in the face at
300' from the shaft,

The company recently (Feb. 1) began developing by shaft a mineralized area
disclosed by diamond drilling in the Copper Queen property some 2 miles
distant from the 61d Dick mine. The shaft is being sunk on contract by the
Centennial Development Co. of Eureka, Utah with Branch Office at 810 W,
Grant Road., Tucson, Arizona, This company has contracted a number of
recent shaft jobs in the state at the Orphan Mine, Banner Mining Company's
shaft, the Christmas Mine shaft, etec. Harold Spencer is the principal.

The foreman on the Copper Queen job is Charles Stubblefield. At the time
of this visit the shaft had reached a depth of 300' and a station was being cut
at that point. The objective is 500' depth including a sump of 50' below a
450t station cutout. The work is going forward at 2 shifts per day with a
total labor force of 7 men (including Stubblefield). A Cryderman mucker is
used, The anticipated completion date of the contracted work is about the
first of August this year,

TRAVIS P, LANE, WR - 4-30-60
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OLD DICK - YAVAPAI COUNTY - EUREKA DIST.

Weekly Report 10-8-59 - Travis P, Lane, Field Engineer

. &
Visited the 0ld Dick property of Cyprags Mines Inc. The key plant persomnel
Supt. Curtis Sundeen
Mine Supt. Joe Sierckoski
Mill Supt, Allen *Hunt
Office Mgr. Walter'Nelson
Purchasing Agent Dick Hill
Geologist John Brown

The current milling rate is 245 TPD. 7546 tons were milled during
September with grade of ores 14.91% Zn - 2,80% Cu. The mill made a 5k 30% Zn
concentrate and a 25.58% Cu concentrate. Copper concentrates are being stockpiled
at the mill pending settlement of the Hayden Smelter strike. Zn concentrates are
sent to the smelter at Bartleville, Oklahoma.

Sinking is in progress at 675! depth, Most of the mill ore is coming from
betwesn the 525! and LOO' levels and some is coming from the area between the 350!
and 150' levels. The newly opened 650' level is developing in ore and the
dimensions of the ore body so far opened on this level are LO' x 150', with the
faces still in ore on each end,

The operating crew numbers as follows:

Mine 28 men
Mill 0 v
Shop i &
Surface 3
Staff and clerical 9
_ Total 57 men
OLD DICK MINE: Taken from MINING WORLD-June, 1959 - Page 7h'

’

*/ Cyprus Mines Corporation is operating its 0ld Dick mine at Bagdad, Arizona

on a three-shift basis, milling 230 tons of ore per day. The lower or 650

foot level is being devéloped as planned, and sinking to open another

level is to start shortly. The copper concentrates are sent to the International
Smelting and Refining Company at Miami, Arizona; the zinc concentrates to
International Minerals and Metals Corporation at Bartlesville, Oklahoma.

Curtis 'Sundeen is resident manager, and Leonard Yount, mill superintendent.



DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine ¢ 01d Dick Date August 31, 1960
District ~ Fureka, Yavapai County Engineer Travis P, Lane

Subject: 1Hne Visit

Visited the Old Dick Mine on August 26, 1960. The production rate was normal.
Ore is coming principally from the 650 and 800 ft. levels. Some stoping is being
done on the 300 ft. and OO ft, levels. Shaft sinking is in progress at about
860 ft. and will be continued to open a new level at 950 ft., with sump below,

Active October 1960



DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Mine 01d Dick Date March 30, 1959
District  Bureka, Yavapal County Engineer Travis P, Lane
Subject:  Visit of March 13th

Operator: ‘Cyprégs Mines Corp,

1206 Pacific Mntual Bldg,
Los Angeles, Calif,

Resident Mgr,:  Curtis Sundeen, Bagdad, Arizona
Mill Supt: . Leonard Yount

Mine Foreman: - Joe Sierkoski

Geologist « Engineer: R, E, Aston -

Office Manager: - Walton Nelson

Purchasing Agent: - Richard Hill

Assayer: . Henry Bollwegg

Following a 12 month mill shutdown (during which time development was continued in the
mine) the mine resumed production on Jan, 19 and since Jan 19 has operated at 3 shifts
per day milling 230 TPD,

The lower or 650' level is being developed and it is planned to begin soon sinking to
open another level, -

The copﬁer concentrates averaging about 25% Cu are sent to the International Smelting
& Refining Co, at Miami, Arizona; and the zinc concentrates averaging about 5L% Zn
are sent to International Minerals & Metals, Bartlesville, Oklahoma,

Water is obtained from wells in Burro Creek below Bagdad's pump installation and is
pumped to this point for transfer in the Bagdad system to the Bagdad mill storage tanks
and thence to the Old Dick plant, The plant requires about 50 gpm of new water, If
necessary this could be shaved somewhat by recycling additional tailings pond water to
the zinc section of the mill,

The current total labor force is 5l men divided as follows:

Mine 20
Mill and crushing 16
Mechanical & surface 9
Engineering 2
Assaying 3
Office 3
Manager 1
Total sh



DEPARTMENT OF MINERAL RESOURCES

STATE OF ARIZONA
FIELD ENGINEERS REPORT

ey

v
Mire  01d Dick Date Dec. 22, 1958
District Bureka, Yavapai County Engineer Travis P, Lane

Subject: Visit

The writer accompanied by Frank P, Knight visited the Old Dick mine of the Cypréss
Corp. on Dec. 18. Mr. Curtis Sundeen, Resident Manager, was present directing re-
habilitation of portions of the mill and installation of a hoist to replace the smaller
hoist used in the recent operation.

The c ompany suspended operations at the end of 1957 after running their new mill
7 months. They expect to resume during the first week of 1959. Mr. Sunhdeen reported that
a greater extent of ore and somewhat better grade is developed on the bottom or the
650 ft. level =~ which was opened this year during the shut-down. The dimensions of the ore
body at this horizon are roughly 250' long by LO' wide, and the grade of ore is about L%
Cu and 15% Zinc., The shaft will be deepened and a new level opened as soon as the mine
is again in production.

12 men were working in the mill and several others were occupied with the hoist

installation which is being done by contractors. He anticipates that the over all crew
will consist of 53 men when operating at capacity. 20 of them will be in the mine.

x
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DEeEPARTMENT OF MINERAL RESOURCES

STATE OF ARIZONA
FIELD ENGINEERS REPORT

#
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Mine OLD DICK Date June 19, 1958
District Eureka (Bagdad) Engincer  Travis Lane
Subject: Mine visit

/f’l
Owmer: & Operator: Cyprus Mines Corp., 1206 Pacific Mutual Building, 523 W. 6th Street,
Los Angeles, California

Resident Manager: ¢ Curtis Sundeen, Bagdad, Arizona

The property comprises 6 mining claims in the SW% of Sec. 8, T. 14 N., R, 9 W, It is approx.
5 miles southwesterly from Bagdad

Cyprus Mining Corporation acquired the property in mid-1955 and after performing extensive
development built ajcopper-zinc flotation plant and auxiliary facilities. They also built
28 houses for company personnel on the outskirts of Bagdad,

The concentrator started up May 5, 1957 and operated until Dec., 3lst, 1957 at a rate of
slightly more than 200 tpd. The mill was shut down because of a sharp drop in metal prices.,
During its operation from 60 to 65 men were employed continuously in the mine & mill & on
construction work. Official figures were not available but grade of ore appears to have
been in the range 4 to 5% Cu and 20 to 25% Zn,

Since the shutdown of the mill, the company has opened a new level in the mine at 650' and
is now diamond drilling from this level. Also, a development face is being carried on the
300" level., It is believed that although not fully delimited the ore body on the 650' level
will have about the same lateral extent here as on the 525' level immediately above, and
slightly higher copper content,

The ore body is a replacement mass or chimmey in schist, With continuity of size and grade
proven to the floor of the lowest level the mine appears to hold good promise for the future.
The management proposes to suspend completely about the middle of July to wait for better
metal markets. 9 men were employed on company account at ‘' the time of visit and 2 men were
drilling on contract.
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OLD DICK MINE YAVAPAT COUNTY
Eureka Dist.

b

CYPRUS MINING CO.
Bagdad, Arizona

2

200 t/day coppégizinc flotation mill.

Operatinge.

(Report- MILLS - NORTHERN DIST.) '~
; Sep‘b. 30, 195

\iﬁ-triwjp\ﬁ' 1ﬁ*&

B.J.SQUIRE
Field Engineer




Information from MINE INSPECTOR'S OFFICE - August 15, 1957

OLD DICK MINE (6 claims) Fureka Dist,, YAVAPAT CO, 6-21-57
Bagdad, Ariz,

Owner - CYPRUS MINING CORP,, 1206 Pacific Mutual Bldg., Los Angeles
Oper, =-¢OLD DICK MINING CO, "

Pres, = Henry Mudd " 1

Supt -C, R,_fundeen, Box 7L6, Bagdad, Ariz,

C - 7Zn 600 tons mo. L9 men.
L.AS,



Mine

District

DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

y
01d Dick Date March 23, 1957
Bureka Engineer Mark Gemmill

Subject: Present Operations

The property is about 8 miles fromvBagdad in a westerly direction and
is owned by the Cypress Mining Coe“Curtis Duneen'Genl, Mgr. Bagdad.

Origonally one of the Lawler mines, production from it was started

about ten years back, under a lease and option. Royalty paid off the
purchase price in two or y@%r=years and title to it came to E. R. Dickie.
He sold to Hulllnger and McFarladd, After operating about two years

they sold to Dr. Larsen who in turn operated about two years and last
year sold to the present ownerse

The mine is an exception in that it paid operating profit to each of the
owners as well as profit in selling.

The values are in Zing,and copper which are somewhat segregated in the
ore zona., The main orebody is chiefly zinc but in certain parts copper
predominated. Some of this was shipped direct to copper smelters. Most
of the past production was milled at the Hillside Mille

Since acquiring the mine the Cypress Mining Co. have done considerable
development work and it is reported that the mine now has a very sub-
stantial amount of developed ore,

A 200 ton flotation mill at the property is now about ready for operation.



and . Copner King M:Lnes are a part of‘,,the Goodw:.n Ihnlng
agdac_l_ Area, .Their: 1ocatlon in respec to the Bagdad Copper
. Geological ’Map of the, Bagdad Area-.(




. Several strong north-south vertical fissures were noted in the gulch
uth of “the’ mine,, These appear to sw1ng easterly with the-gossan zone and onefu

or more ‘elements form the footwall of the main orebody, Underground several e
ow angle. (402 to 50°) fissures were observed striking parallel to;“and dipping:. - -
easterly into, the vertical footwall fissure, . These are believed to be: Togal - i i
’readaustments within the disturbed area, Ore makes through and along them, butA;1 A
seldom makes more than lS to 20 feet away: from the footwall flssure.'v B f

h The Old chk orebody appears to. be locallzed within an: area of folds ;
n‘the schlst and influenced by the N-S series of :fissures. . The area of n1neral-. R
izatlon ls.,oughly 400 feet long: and varying. from a few feet to as much as 20 feet - "
: 5~ been explored ‘laterally -over ‘the strlke léngth and to a depth of . -
turmel’ level, Experlence has proven a yield of approx1mately
cal foot ln depth from the tunnel level. : e

o4 two strands of mlnerallzatlon have dlverged from the main ore—:l..

s S own 1n_drlll holes on“the Underground Maps 3 and‘l. ' -The footwall -gives. .

[ttle promise for ore but the hanging wall should be explored westerly for a

considerable dlstanoe. There may be otheér parallel orebodies in this area, .

Present drill holes have not oenetrated the sectlon far enough 1n thls dlrectlon
:“glve muoh information, 1L

e The Coooer Klng'structure dlffers somewhat from the Old chk °5 hlneral-_ o1
1zat10n follows a strong N 30 E fault zone, Whlch dips flatly, AO to 50° westerly, -
The schlst in this “area appears to dip from 60 to 809, or much.more steeply than

the" fault.: Ore replaces the schist adJacent to the- fault, formlng a.series-of
1rregular steepe dlpplng ore’ ‘shoots which as a whole. plunge along the same dip-

- as the fault - Here 'mineralization appears to.be localized withi h

_jthe schlst and thefbre zone is of .short" strlke length

= " The schlst varles in strlke from N AS E in the south end of the mine to

‘;N lO W in the north end, Northerly the schist should swing back- to' normal N LO E

. strike and in d01ng SO may form another roll which could make another similar ore-

..~ body. A gossan outcrop is reported to be exposed 150 feet north of the shaft but -
et time did’ not permlt mapplng it, S e .

L e The Copper Klng ore productlon to date has been of eycellent grade.

g _Productlon since 1943 has consisted of ore from pillars and’ remnants left from
h;'earller mining, There is no experience from which to estimate possible: yield,,
»and:time did not permit calculating displacement, A rough estimate would be that 4

“‘the yield has approximated about one-half as much per vertlcal foot as the Old chk

or about 200 tons, - (See Plan Map Copper Klng - hap 5). % B

}f;jOre Poss1bllltles of the Dlstrlct

v T, Nelther the 0ld chk or the Copper Klng have much developed reserves.
n18000 tons is estimated by the owners of the Old Dick and this is being rapldly ;
depleted,: ‘The Copper King tonnage is not known, but is imch less, It is, however,
easonable to expect  that’ development on these orebodies will prove 2 tonnage .\ Y L
comparable to what the yield per foot'has heretofore been,-*In each of these areas '::
possibilities for other ore. shoots ex1st whlch were p01nted out in the foreg01np

pages. ; : A . Ay ‘ gt o e b

| 'The f‘ébﬁ'pp-er Quber ‘Prézi;eﬁyf ‘v‘.dﬂqf,i~_liésf: about orechal :relé‘ffséuth o the




3.

ld'chk is now belng explored by the Goodw1n hlnlng Company. They have drlfted
ut 300 feet on a‘51llc1ous gossan outcrop which is believed to be’ earlier
'_nerallzatlon. .There 1s some indication that minor reopening has occured along
his’ zone near the top of th»ﬂrldge, which in due time will be cut by the ‘tunnel,
They may encounter a small’ orebody in the area ahead otherw1se the Copper Queen
‘does not, . appeer to offer much o} romlse.

i Augossan zone about 2 mlles south of the Old chk has been prospected ,
h'a; shaft reported to. be 300 feet deep, with negative results, . Work however
ot .reag _d'the sulphlde 'gone ' as. far:as can be. determined from the dump,
tural'de'ormetlon observed in- this v101n1ty deserves more study, -as it is
cated that deeper’ exploratlon to the sulphlde zone may be Justlfled. G

There-are numerous other prospects in the dlstrlct, some of which show
ine mlnerallzatlon. These deposits in the greater part may be small, but in

JT“‘_ e may furnish an important tomnage to'a local milling operation, In-
the ‘pagl, none ‘of “these deposits have. developed into: sufflclent tomnage,. or were °
high” enough 1n¢grade to stand the truck and ;relpht haul, on top of: other costs
for treatment and marketlng. g Wy el o :

umary: - To: date, mlnlng in the dlstrlct has con51sted chlefly of dlgglng out ore
hlchrwas ‘exposed in surface outcrops. Exnept at the- ‘Copper Klng, 1ittle; explor-'
ation has been ‘done- to prove: the: contimiity:of ore in depth, . Lnkewise in’ the
v1c1n1ty of the’ 0l1d, Diek. and Copper King. the: mineralized; areas ‘have not been’ eX~

plored outside of the present known orebodles to. determl ne if other ‘ore: shoots
OccuI' ° . . ¢ i

: from the district to date has been very. good grade, - If-present grade and volume:

- of ore prove to continue in depth at the Old Dick and Copper King, ‘these two ore~.
;:bodles will make a profitable operatlon. The first step should be to: develop these
.~ two orebodies. With a backlog in these, the other poss1blllt1es can be explored
whlch in tlme may add substantlally to the ore reserves.

. _' ; Too llttle is known about other prospects in the area to predlct the
possible tonnage which may be developed in the district as. a whole,  The region

deserves further study, Whlch will undoubtedly p01nt to p0351b111t1es for other
orebodles., s S

Mays 1949 e foie e © Edwin A. Stone’ |

The tonnage is not 1ndlcated to be large in any one'area, but- ore produced3




GOODWIN MINING COMPANY

Summary of Ore Deliveries to Denn Mill k
. Net Mill Returns
Date Mill Dry ) . : Quoted Price :: ([After Freight
N Last Car Lot Tons ' - ) . Deduction) = ().
Received Number Ore Gold Silver Copper Lead Zinc Zinc Copper ' Totals - Per Ton » i
0ld Dick Claim 1-21-49 11 217.20 .005 .60 3.50 .LO 16.60 17.5 23.5 . -L025.94 < 18.84 ¢
: 2~ 2-49 20-21 278.71 .008 WSk 3.20 2L 22,09 17.5 23.5 V6936.8h - 2L.89" » t \
2- 8-L9 23 27L.38 .006 .55 2.95 .10 19.40  17.5 23.5 5830.83 21.25 ¥
3 ‘ 2-1L-L9 28 276,152 .006 . ) 2.20 .20 18.10 17.5 23.5 . -5326.29 19.27 g
it 2-22-49 35 L02.51 - .006 .50 -~ 2,90 .15 21.80 17.5 23.5 . 10708.51 - = .726.60 5 - i
2-27-L9 W2 43L.77 .005 .55 2,80 .25 18.15 17.5 23.5 f-8570.31 - 19.71 ¢ ke
3- 8-L9 51 L74.39 .00k L2 3.15 ,.10 16.90 17.5 23.5 S 8311.Lh L 17.52 2
3-12-L49 59 27L.1kL .005% .50 3.08 .10 13.70  17.5 23.5 . L166.16 - 15.20 =z
3-18-L9 67 3LL.76 .005 .50 2.85 .LO 11.L5 _17.5 23.5 - l122.70 ©11.96 s
3-31-L9 77 - 561.51 005 Lo 3.70 .10 16.75 16.0 23.5 { 9351.36 . 16.65 .
" b 8-L9 9k 319.L46 .005 Lo 3.72 .05 18.70 15.5 23.25 . .578L.77 Lr 18,11
L-15-L9 104 225,31 .010 .60 3.5 .15 18.80 15.0.21.5 iL051.58 7 © 17.98 Pl
L=17-L9 - 109 17L.07 - .005 .50 3.20 .10 17.50 1L.0 21.5. . 2L72.77 -.-  1h.21 i
L=20-L9 118 . 3l1.11 .005 .60 h.'hS .15 23.80 © 13.0 21.5 - :63L40.16 ¢ 18,59 - s
L~28-19 125 271.97 .007 .60 L.25 .20 21.1% 13.0 20.0 342L.89 12,59 S o
" Totals & Averages ' 1870.71 .0056 .50 3.30 .17 18.27 - 7 8942L.55 © 18.36
-/ Copper King Claim 4-16-49 103-112 69.63 012 1.25 1.66° 1.25 22.16  1L.0 21.5 . 7 996,83 i 1he32
L=20-19 113-121 - - 151.26 .00, .- 1.45 - 1.h5 1.68 "25.7h 13.5 21.5 - "2749.89 ©18.18
Totals & Averages 220.89 .007 - 1.39 1.52 1.54 2L.61 . T 37h6.72 w - -16.96

" Gremd Tefale: . <. I sosm.e0loosr Tt gl 3,38 L2y 1858 el R Signmep e il1mge T
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. DEPARTMENT OF MINERAL RESOURCES
' STATE OF ARIZONA

FIELD ENGINEERS REPORT

Mine  Bagdad Area Date Dec. 6, 1952
District : Engineer  Mark Gemmill

Subject:  Present operations

\/ 0ld Dick ,
| ¥

Production was stopped several months ago when the price of lead and zine dropped.,
Since that time development work has continued with a reduced force of men. This
work consists of deepening the shaft and running lower levels. No information is




OLD DICK YAVAPAT COUNTY

Eureka Dist.

o
Learned that Cyprus has resumed full scale
» ]

operations at the 0ld Dick. °~ 50 men employed
and plan additional employment for development
worke.

2-2-59 TPL
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- DEPARTMENT OF MINERAL RESOURGES gt
STATE OF ARIZONA J

FIELD ENGINEERS REPORT

v
! s Date -
Mine 0Q1d Dick Dec 30th Ig4v
District Eyureks, Yavapai Co. - Enqinser 4. G,Nebeker

Subject: Report.

Loca%ion: 4
The 0ld_Dick property is located 72 miles west of Prescott,
Arigona, in N,E.& Sec 8, T.I4 N, R 9 W, Emreks Mining District.

(o
Owner:, Lawler Estate, and is being work under agreement with the
Hillside Mining Go.VMark Gemmill is manager andYHsrman Bwadley Supt.

Roads* .
The road to the property is good for guto travel,

Climate:
Ideal for year around operations,

Topography and Geology: by
Topography is rough being cut gullies having steep sides and

the geology is made up of granite, schist,which are cut by rhyolite diks,

Veinz

The vein is a prominent outcrop of ferruginous honey comb cuartz
with thickness of one foot to I5 feet, having an average strike of
N 30 degreesE and 1t appears that it continues on southwest through
the Copper Queen Lode mine, ¥

Ores: »

- Are mginly zing with some copper, gold and silver, The gzinc ores
run from 5% to 80w zinc, and I%H to 6% copper, so given to'me by Mr,
Swadley. Thes ores are mined and hauled to the Hillside wmill for
treatment, mining at this time about 40 tons per day.

Development:

The mine is developed by a shaft 75 feet deep on the croppings,
and then crosscut tunnel was run from the gulch cutting the vein
about 2800 ft in, where mining is going on. The working face show
at time of visit a I5 foot face of ore with backs &ll dn ore,

The company plans to drill several diamond drill holes to prove
th e downward extension of the ore,

Equipment:

The property is equiped with a portable compressor, cars, drills

shop and change house., Bunkhouse is not needed as the men stay at
Bagded and drive -in to work,

X Timber and water both scarce items,

From present indications it eppears that the Dick will become s large
producer of ore,
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OLD DICK MINE YAVAPAI COUNTY
: BAGDAD AREA
About 3 miles southeast from the Copper King, COPPER ZINC

Valerio Rossi, Bagdad, Arizona
Visited by E. A, Stone on May 25, 1945 and again in December 1945.

"Mr. Rossi states there is a ledge of ore developed over a strike length of

300 feet which averages 6 to 7 feet in width. Average grade of this ore according
to Mr, Rossi is 15 to 30% Zn, 1% Cu and 18% Fe.".

"Zinc occurs along a N 30 E vertical fissure. The vein, in places is 36 inches
wide as observed along the lower tunnel. The zinc mineralization is spotted and
contains pyrite and quartz with sparse zinc mineralization."” '

Addendum by G. J. Duff May 21, 1951

This property was brought to the attention of our consulting geologist about a
year after the above report, but apparently we didn't have time to re-examine it.
Since that time, leasers operated and shipped several thousand tons on which they
made considerable money. When they ran out of ore in the bottom of theif large stope
they relinquished the lease. Within the past few months a new organization took over
the property, sunk a shaft well below the bottom of the old stope, and I am informed
recently that they have encountered a very good orebody from a cross-cut indicating
¥ a continuation of the large stope which made so much money for the former leasers.
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1. 16" BELT FEEDER
2.16"' BELT FEEDER
3.18" BELT CONVEYOR
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PREP SCREEN
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A, W, HUNT - FEBRUARY 7, 196k
Power is received from srizona Public Service Company through a 69
Kilovolt line. This is transformed to 400 volts in a substation at the mine for

alllocal use. Fresh water is pumped through a 9 mile system from Boulder Creek
below the town of Bagdad.

* XK K K K X K ¥



LEAD-ZINC QUESTIONNAIRE
October____ 1957.

Do you approve of the Emergency Lead-Zinc Committee's seeking relief for the lead-
zinc industry and has it your authorization to speak fr you? b/{'é

What Arizona Mines and Mills in the lead-zinc class do you control?
- . * /7/'111

(1)_10/// JC/Z// [/Lm47

(2) //W L™ gi_ud(./\& //L/M

Which ;;;47 21 operating? (1)/73(}7ﬂ [></c1éf (2)

If not operating, when shut down? (1) (2) )Lq_ ﬁ?’p/&yrvzla y Dkviéfwv:
J
Number employed, prior to shut-down, in mine, mill or sections thereof producing
lead or zinc ores? (1) (2)
il 7
Number so employed on January 1, 19577 (1) S5 (2) Yo~y
Number so employed on October 1, 19577 (1) .5 ¢&? (2) 7 Llrm~2
Remarks

ﬁ//ﬁru; /‘l/fh"s [b o A '/’\" ¢
v Company Vv
By /L‘LL/(((A«. /Lc, ///a/

Signature

Please fill in NOW, tear off, and mail to:
Arizona Department of Mineral Resources
Mineral Building, Fairgrounds
Phoerix, Arizona




' LOCATION (D ,wujuu

dhbtang, &14F4"£‘4’ui:T“L2*ﬁf‘_

ADDREQS

APPROXIMATE PRODUCTION (Yea.r of 1945):
COPEER 0 Ibs. LEAD o ~_ Lbs.

ZING 0 Lbs. (OTHER) _ %

CHECK THE CHIEF CAUSE OF YOUR DISCONTINUED PRODUCTION:

(A) Easily available ore worked out.
) Increased cosis, but have quantity similar to past grade of ore.
(C) Too close a margin to develop more ore.

(D)

If you have ore ready to mine please give your estimate of the amount of metal
(name each metal) that you could produce in one year (after allowing 60 days
to get started) if there were premiums above present market prices. Name
amount with a low premium, and amount at a high premium; such as:

COppeI' at 22i¢ pl\lS 5¢ premlmno' cesos oo bl l OOO OOO LbSo
Copper at 223¢ plus 10¢ premiuMeccececsevece . 1,500,000 Lbs.

Copper (@ .’L;———"¢M &~ M,, /J,z_’ooj 00 0 Q(‘-v
P (@ 15 glua S ¢ dtome. = %000, 020

If you do not have ore ready to mine please discuss the following:

~(A) Do you think a reasonable development program would produce
a justified tonnage of commercial ore at above m1ne‘>

(B) With, s emium pmce (guaranteed for onie yea

ursei




(D) Or would you prefer a loan plan similar to the arréngeé
ments during World War II?

s I e

7

| How about a combination plan in two stages sﬁch as follows?

Stage 1: Government engineers review project and, if a little drilling appears
to be justified and a preliminary key to the situation, such drilling
program to be agreed upon by owner and government engineer, paid for
by the government, but let by contract.

Stage 2: If results of drilling (or without drilling) justify underground

development and/or production equipment, same to be obtalnable via a
mortgage loan on property.

Please discuss the above: x(éZaAA4—f e 2 AEZEK;L,5£42L_/
CZL«—<L—04’14L-‘£Z /%z;~—¢f<L4L/ ,~c:»~a ’462,4gax_— st A
e/ vzéLCL/GV“h—17°”““1 2 gua_Jth:; \Sl—7¢1 ,4»~,;:1%:c—éL_z
: il g U Ry M

./Lu-e—— ,/z/oA—1L—vt—/éla#’ 17£f;i~ﬂ“—it~/ G R— C149—»752§;4;414,L44:éﬂ;_,

SUGGESTIONS'
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STATE OF ARIZONA §
DEPARTMENT OF MINERAL RESOURCES

MINERAL BUILDING, FAIRGROUNDS
PHOENIX. ARIZONA 85007

July 20, 1876

Mr. Keith E, Dyas,

Resident Manager

Cyprug Bruce Copper & Zinc Company
Cyprus Mines Corporation

P.O. Box 457

Bagdad, Arizona 86321

Dear Mr. Dyas:
Thank you very much for furnishing the Department of Mineral
Resources with the 1975 production data for your Arizona mining

operations.

Enclosed is a copy of the completed 1974~-1975 tabulations for
all large Arizona copper producers.

If the Department, or I, can be of assistance to you at any
time, please contact us.

Sincerely,

Glenn A, Miller
Mineral Resources Specialist

Enclosure

GAM:jm File: Cyprus Bagdad (Bruce)
Yellow Alpha "'C", Copper Report, GAM file
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STATE OF ARIZONA

DEPARTMENT OF MINERAL RESOURCES
MINERAL BUILDING, FAIRGROUNDS
PHOENIX. ARIZONA 85007 - -

April 21, 1978

Mpr, Keith E, Dyas,

Resident Manager

Cyprus Bruce Copper & Zine Company
Cyprus Mines Corporation

P.O. Box 487

Bagdad, Arizona 88321

Dear Mr, Dyas:

Last year you kindly gave us your production figures for 1074,
including tons of ore, percentages of copper and kinc in ore,
pounds of copper in copper concentrate, pounds of zinc in gine
concentrate and ounces of silver, (see attached copy of letter).
We would appreciate receipt of like figures for 1975,

Thank you very much,

Sincerely,

Glenn A, Miller
Mineral Resources Specialist

jm

ce: Pink Reading, Yellow Alpha ''C"
Copper Report file, GAM
Cuprus Bruce file



Mine

District

Subject:

GORX

DerPARTMENT OF MINERAL RESOURCES

STATE OF ARIZONA
FIELD ENGINEERS REPORT .

Date Apl'il 27 » 1955

To R. I. ¢, Manning, Director _
Engineer Mark Gemmill

NEWS TTEMS

s TR ANy e

QLD DIGK
"It has been roliahly rcportad to me that the Mudd interests, either the

Coronado or the Cyprus Companies, have exercised their option and will
take over the 0ld Dick early in May.

BLACK PEARL

Schols and Cagier have started exploration work for which they were granted
a loan, I think the amount is $125,000, This work will consist of a shaft
150 ft, deep to be sumk near the portal of the present adit, and LOO ft, of
drifting from the bottom of the shaft.

BABDAD COPPER

A new 9 yd, P, & H, electric shovel together with a fleet of large Dart
trucks have just been put in operation stripping the hill to the northwest
of the present pit, This work will uncover an extensive area of known ore,

CASH MINE
Owned and operated by Orr and Dickie is now shipping ore to the Poarch Plant

at Humboldt for treatment when the plant is put in operation, The ore carries
values in gold, silver, copper, lead and zine,

TUNGSTONA MINING AND MILLING CO,

The new mill is operating regularly on a three shift basis with a daily
capacity of about 260 tons,

MARK CEMMILL



SOME ASPECTS OF COMBINING HEAVY MEDIA
CONCENTRATION WITH FLOTATION AT A SMALL MILL
BY
A. W. HUNT
CYPRUS MINES CORPORATION, BAGDAD, ARIZONA
AT THE NATIONAI WESTERN MINING CONFERENCE
OF THE COLORADO MINING ASSOCIATION
DENVER, COLORADO FEBRUARY 7, 1964

The 0ld Dick property was located originally in 1882 and passed through
the hands of various owners and leasers without significant production until World
War II, when a small tonnage of direct shipping copper ore was mined. Some copper-
zinc ore was milled at various custom plants in the late nineteen forties and early
fifties. Cyprus Mines Corporation acquired the property in 1955, built the present
flotation plant and commenced production in 1957. Production of copper and zinc
concentrates has been continuous since, with the exception of a low market shut-
down in 1958. The heavy media pre-concentration section was added to the mill in

1961.

The location is 5 miles by dirt road southwest of Bagdad, Arizona, in a
mountainous region of low relief with the typical dry desert climste and sparse
vegetation of western Arizona. The railhead is on the Santa Fe, at Hillside,
Arizona, another twenty-three miles by secondary oiled highway from Bagdad. Altit-
ude is 3,900 feet and annual rainfall averages 1k inches. Temperatures vary from
20° F. to 110° F. , with the sub freezing temperatures noted intermittently and only
at night during the winter months.

The 0ld Dick Division mines from two producing shafts, the 0ld Dick and
the Copper Queen, located a half mile apart on similar geologic structures in the
schists of the region. The crushing plant, mill and main shops are near the 0ld
Dick shaft, and each shaft is equipped with its own surface installations, includ-
ing head frame, hoist, compressor house and dry room.

Ores are massive sulfide replacements in pre-Cambrian schists and meta-
volcanics of the Yavapai series. Valuable minerals are chalcopyrite and sphalerite,
with barely perceptible amounts of silver. Gangue minerals are massive pyrite and
accessory pyrrhotite with some arsenopyrite and magnetite noted, along with quartsz
and altered or silicified schists. Oxidation is not significant. Sulfides make
up approximately 60% of the ore as mined and received at the mill; after the.pre-
concentration step, sulfides comprise 85% to 90% of the flotation feed. Ores from
both mines react similarly toward flotation and are mixed in the coarse bin ahead
of the crushing plant.

In 1961, due to the squeeze between rising production costs and fixed
metal prices, the 01d Dick determined to lower unit costs by increasing tonnage.
At the mines, this was a relatively straightforward matter of increasing working
faces and careful scheduling; sufficient compressed air and hoisting capacity al-
ready existed for the expansion.

The mill, however, presented a different picture, since it was then grind-
ing at its full capacity of 240 tons per day and was scheduled 364 days a year;
moreover, while the flotation section was adequate for that tonnage, it had no
excess capacity. With a plant availability of 98.0% possible already attained, no
substantial gain could be foreseen by any improvements here., 1In total, any further
expansion at the mill indicated a complete second plant in parallel, with its con-
sequent high capital costs.

At this stage, the possibilities of per-concentration to raise mill tonn-
age were considered, by rejecting a low value waste product and leaving the mill
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tached sietch, with the ball mill operator stepping through a
door at a platform behind his mill onto a platform in the center
of the heavy media plant. His by-pass plow is inside the door,
his heavy media electrical control panel is just outside it, and
the density measuring station is just three steps away. To vis-
valize this more completely, the belt passing over the ball mill
drops feed onto the preparation screen, lined up at 90° to the
right of the belt. The screen conveys oversize at 900 to the
original flow and drops it into the separating drum hopper, again
set 90° to the right. The separating drum discharges onto the
wash screen in line with it;wash screen sink discharges onto

a belt, again 90° to the right, which conveys the sink in to

the center of the ball mill feed drum, some six feet below the
original feed belt. The operator, then, as he steps onto the
platform, has the preparation screen on one side, the drum and
wash screen ahead of him and the mill feed sink belt on his other
side. The sink belt and sand classifier are Jjust below this
platform, giving a walkway over them to the magnetic separator
and densifier areas.

L, Design for least interference with production during plant

Eogstruction.

TIn The Final design, the factor of interference with existing
operation was practically eliminated. Foundations and steel
structures were arranged to fit into non-vital areas of the
existing plant, with the result that the only time lost was during
the connection of the main water headers and the adaptation of the
ball mill scoop box for the sink belt discharge ‘hopper, both a
matter of only a few hours. Changeover to the new plant was done
in another two and one half hours when the extra length was
added to the feed belt and the drive motor moved to the new

head pulley.

5. Stable operation:
underground storage, changes in the 01d Dick mill feed can be
abrupt, from fine to coarse, from high to low head values, and
from high pyrite to high quartz. To stabilize the sink float
section as much as possible, an overflow was placed on the cir-
culating media sump to the wash sump and a slight excess of
water added to the circulating system. Normally, the circulat-
ing sump overflows slightly, keeping a constant volume of media in
circulation through the separator. If fine wet ore hits the sys-
tem, the excess water from the ore reports in this overflow and
is eliminated through the wash system and densifier; the medium
it carries with it is reclaimed and is small in comparison to
total medium circulating so that a very slow drop if any is noted
¥ in the circulatinggravity. On the other hand, if coarse dry
ore comes in, the constant circulating volume takes up part or
all of the overflow water to hold constant density. The plant
actually runs for hours at a time without a density change and
will handle excess water from light showers without changing
medivm density.

. Metallurgical calculations became much more involved with the plant in
gpératlon. The addition of reject to the copper and zinc concentrates and flotation
tail makes a fourth product; two of these four are very close in assay -- the reject
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iiaintenance due mainly to abrasion on the plant has been much heavier
than expected; deslimed pyrite appears to be particularly abrasive. Regular,
planned preventive maintenance and inspection shut-downs have been necessary since
the plant started; presently the plant is down each two weeks for two to eight
hours for this. The use of rubber linings on the drum, chutes and screen frames,
heavy stainless steel bar type screen decks, rubber hoses and fittings in place of
pipe, Ni hard fitted pumps and the regular inspections have increased availability
of thg plant from 83.2% for its first 5 months in 1961 to 92.0% in 1962 and 94.7%
in 1963.

A short description of the mill flow sheet follows:
Ore is received into the 300 ton coarse ore bin from both mines, by a 30
inch conveyor belt from the 0ld Dick headframe and by truck from the Copper Queen

shaft.

All ore is crushed to 100 per cent minus 5/8 inch using a conventional
closed crushing circuit, with a Denver 18 x 24 inch jaw crusher set 3 inches feed-
ing a Denver 3 x 6 foot vibrating screen. Undersize goes to the mill bins by an
18 inch x 550 foot belt while oversize is finish crushed in a 3 foot Symons stand-
ard and returned to the head of the screen. Crushing rate is approximately 60
tons per hour.

An 18 inch x 20 foot shuttle belt transfers crushed ore to either of two
200 ton cylindrical fine ore bins. Ore is fed from each bin by a 16 inch x 13 foot
variable speed conveyor to the main feed belt. The shuttle belt is reversed each
10 minutes during crushing and both bin feeders are used at all times in order to
mix ore as much as possible.

An 18 inch x 60 foot belt conveys feed from the bins over a Fairbanks
conveyor scale and past the ball mill to the preparation screen of the pre-concen-
tration plant., The 3 x 16 foot Allis-Chalmers prep screen with 3/16" Bixby-Zimmer
stainless steel grizzly rod decking separates minus 10 mesh fine and washes coarse
sizes thoroughly. The plus 10 mesh material is separated into sink and float
portions in a 6 x 5 foot Wemco drum separator and drained and washed on a 3 x 12
foot Allis-Chalmers screen divided longitudinally. Float reject is conveyed to a
stockpile in an adjacent canyon and sink is conveyed to the ball mill of the con-
centrator. Specific gravity of separation is 2.83 and the heavy medium used is a
water suspension of ground ferrosilicon with some magnetite. Consumption of medium
appears to be leveling out at 0.8 pounds per ton of heavy media feed.

The fines separated by the prep screen run by gravity to an 18 inch Wemco
spiral classifier; sands fall from this to the sink belt and go on to the ball mill.
Classifier overflow with the slime fraction is pumped by a 3 inch Wemco pump to an
8 x 20 foot Wemco thickener. Thickened slimes are pumped by a 2 inch Denver adjust-
able stroke diaphragm pump to the Dorr classifier pool in the grinding section,
while water is returned to the heavy media plant for re-use.

Undiluted medium drained from the sink and float material is circulated
through the drum separator by a 2 inch Wemco sand pump while diluted medium from
the washing section is caught in a separate sump and pumped with a 2 inch Wemco to
a Stearns permanent magnetic separator for reclamation. Cleaned medium is dewater-
ed in an 18 inch Wemco spiral densifier, dropped through a Dings de magnetizing coil
and returned to the circulating sump.

The pre-concentration plant as a whole is a size 1 Wemco Mobil-Mill
bought as a package unit, with just sufficient engineering modifications as were
required for the special 0ld Dick duty. These included addition of the spiral
classifier and thickener for handling fines and the return water system.
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