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delivered to the Iron King Assay Office, Humboldt, Arizona.

An eleventh sample was taken of the mineralized material gathered by
the workmen, which is to be used for a metallurgical sample - mill test.
The assay resélts indicate the materisl to contain gold and silver with
the silver content close to what the writer would consider average for
the Arnold ore body - at least to this day and du:e. The gold content
is somewnat highexr than the writer would expect - the expectation being
between % and % an ounce per ton.

Sample locations are shown on the attached Longitudinal Rrojection Map
of the Arnold Mine and the sample data and results are tabulated in the
included Sample Schedule,

Respectfully submitted,

R. E, Mleritz
Mining Consultant
Phoenix, Arizona
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REPLY TO

XOOX K XXX R RAX KDEEHK
R xx
2940 N. Casa Tomas
Phoenix, AZ 85016

Richard &. Mieritz
MINING CONSULTANT

ARIZONA REGISTERED

GEOLOGY
EXPLORATION
EVALUATION
FEASIBILITY
OPERATION

MINING ENGINEER AND GEOLOGIST

October 27, 1975

Charles R. Ward Corp.
4728 N. 21st Avenue
Phoenix, AZ 85015

Gentlemen:

At the request of and authorization by Messrs. C. R. Ward and Douglas
Martin of the above mentioned corporation, the writer visited the Cedar
Mines Project, Mohave County, Arizona, on October 21, 1975, for the
purpose of reviewing the Arnold Shaft clean-up work and to examine
geologically and otherwise the south stope area made accessible by the
shaft clean-up work.

After the brief visual examination, ten samples of the ''vein'" structure
exposed in the stope were taken by the writer. Another sample was taken
by the writer of the vein material gathered by the shaft workmen which
could possibly be used as a metallurgical sample to determine the best
mill flow sheet for the Arnold mineralized material.

CONCLUSIONS and RECOMMENDATIONS:

The results of the examination, and more importantly, the assay results
of the samples taken, indicate the following:

(1) Significant gold-silver mineralization exists within the sampled
area to justify continued exploration and rejuvenation work to
further the cause of development work,

(2) The mineralized material gathered as a sample for metallurgical
testing is satisfactory for such testing, and

(3) The shaft clean-up work could possibly prove a potential water
source most vital to a milling operation.

(4) The present work has aided to reduce the risk which could be
present in future work had not this work been done.

These same results of the examination and the sampling suggest the
following:

(1) Continue de-watering and de-mucking the shaft first below the
100 level and second below the 200 level.

(2) Rejuvenate the north and south portions of the 100 level to
permit roof and floor sampling of the north drift, as well as
floor sampling of the south drift.

(3) Send the metallurgical sample to the laboratory in Long Beach,
California, requesting the determination of the best flow sheet
and equipment for the best - economical recovery rates, first
for gold-silver, second for lead, zinc and copper.




(4) Be prepared to finance the cost of de-watering and de-mucking
the shaft from the 100 level to below the 200 level, and to
finance rejuvenation of the 200 level as well as a detailed
sampling program on this level.

(5) Be prepared to finance planned underground exploration which
could lead to a development stage and production if items 2,
3 and 4 are successful result-wise.

GEOLOGY and MINERALIZATION:

Examination of the mineralized structure in the south stope indicates
very good strike length strength as well as dip length strength. The
quartz filling of the fault structure does thin and thicken, producing

a lensic effect strike-wise and the same could be true dip-wise but such
is not known since no other dip-wise exposure of the structure is access-
ible at this time. The quartz vein usually favors the center of the
structure or hugs the footwall with 4 to 6 inches of gouge underlying
same. Occasionally the quartz splits with a portion of the quartz near
the footwall and a portion near the hanging wall, and separated by a horst
of granite, extremely altered, but mineralized almost as well as the
quartz itself.

For the most part, the quartz is fractured which should make for easy
drilling and blasting. It can, at times, be quite hard and solid, but not
the rule, at least not so in the south stope length examined.

The quartz is quite well colored due to the presence of iron limonites of
the yellow to brown and red varieties, exhibits white to yellow pyrite,
weak to strong, also some chalcopyrite (CuFeS), galena (PbS) and sphalerite
(ZnS). Argentite appears to be the mineral responsible for the silver
content in the higher ranges. The pyrite could be responsible for a por-
tion of the gold and silver content, as could the copper, lead and zinc
minerals.

SAMPLING:

Opening or making the south drift stope area accessible is the first big
step of the Cedar Mines Project, and has provided the first "real' look

at the structure at depth. The structure's strength and performance at
this depth is good and justified the writer taking samples to provide some
factual data for geologic analysis and physical metal content to be used
as a basis for either moving forward on the project or to discontinue the
exploration and possible development.

The writer took 10 samples of the mineralized zone in the 'back" of the
stope. For the most part, the samples were taken at 20 foot intervals
commencing at a point 50 feet south of the shaft wall. The first 50 feet
were most difficult from the standpoint of accessibility and sample taking,
thus, no samples taken. Also, the area between 120 to 150 feet south of
the shaft wall is quite "hairy', thus, best left undisturbed and no samples
taken.

Samples were personally taken by the writer, geologically described and

-2 -



delivered to the Iron King Assay Office, Humboldt, Arizona.

An eleventh sample was taken of the mineralized material gathered by
the workmen, which is to be used for a metallurgical sample - mill test.
The assay results indicate the material to contain gold and silver with
the silver content close to what the writer would consider average for
the Arnold ore body - at least to this day and date. The gold content
is somewhat higher than the writer would expect - the expectation being
between % and % an ounce per ton.

Sample locations are shown on the attached Longitudinal Projection Map

of the Arnold Mine and the sample data and results are tabulated in the
included Sample Schedule.

Respectfully submitted,

R. E. Mieritz
Mining Consultant
Phoenix, Arizona
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*Number

S
L
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ength
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SAMPLE SCHEDULE
100 South Stope - Arnold Shaft

Sample Discription

Ounces per ton
-Gold

Silver

Dollar Value
Silver

Gold

Total

1342
1343

1344

1345

1346

1347

1348

1349

1350

1351

1352

1

2

2

.6 Ft.

.6 Ft.

.7 Ft.

Across back, 50 feet south of Shaft wall, quartz fractured,
quite soft, moderate Py, some Cpy, PbS., limonites.

Across back, 70 feet south of shaft wall, clear and milky quartz,
fractured, some Py, Cpy, brownish limonites, somewhat vuggy.
Across back, 90 Feet south of shaft wall, milky quartz,(6-8") on
F.W., sugary quartz balance with some altered Gr., moderate to
strong Py with some Cpy, brown to red limonites,

Across back, 100 feet south of shaft wall, 2.5 feet quartz in
center between Foot and Hanging walls, balance altered Gr., but
mineralized. quartz fractured, sugary, Py, Cpy some limonites.
Across back, 120 feet south of shaft wall, 8'" quartz in center,
gouge foot and hanging walls, balance quartz and Gr., fractured,
wet, some Py, Cpyand PbS, possibly some manganese.

Across back, 150 feet south of shaft wall, mostly quartz, some
gouge and altered Gr. much Py, some Cpy and brown to red limo-
nifes, black, non-metallic mineral in quartz.

Across back, 170 feet south of shaft wall, 12 to 14 inches quartz
in center and to Hanginh wall with gouge on both walls. Some Py,
Cpy and AgS (argentite). Some brownish limonite.

Across back, 190 feet south of shaft wall, milky veinlets of
quartz with altered Gr. between, hard, some sugary quartz,

some Py, Cpy and some yellow to brown limonite.

Across back, 210 feet south of shaft wall, strong Py in quartz
and Gr. Quartz veinlet thins and expands, some moderate limonite
some Py, Cpy. Quartz near footwall.

Across back, 220 feet south of shaft wall, 8" white quartz on
footwall, balance as black quartz and some quartz-Gr. breccia
with thin quartz stringers. Footwall is diorite, Gr. Hanging.
Check sample of the mineralized material gathered by the work-
men as a metallurgical sample to be sent to Long Beach, Calif.
Contained clear to milky quartz, altered Gr., Py, Cpy, PbS and
AgS.

Gold price calculated on basis of $150.00 per ounce.
Silver price calculated on basis of $4.20 per ounce.
At the present time, gold and silver prices are fluctuating from day to day, consequently, the writer
has used the above values as an average mean for the next six months, at which time the prices should
settle down close to the prices used.

0.

0.164 .

0.

072

248

.208

.122

.746

.600

.710

.370

.202

.930

1.25
4.60

25.67

5.97

14.08

42,11

21.80

24.73

17.35

3.10

24.41

10.80
24 .60

37.20

31.20

18.30

261.90

390.00

106.50

% 55.50

30.30

5‘

19.

107.

25

59.

176

91

103

72

13

25

32

81

.07

14

.86

.56

.87

.87

.02

16.
43,

145.

56.

77

438.

481

210.

128

43

05

92

01

27

44

76

.56

37

.37

.32
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J. & J. SMELTING & REFINING CORP.

CERTIFIED

PRODUCTION FLOW SHEET ANALYSIS December 15, 1975
ALPHA MANAGEMENT CORP. i
Phoenix, Arizcna Page 1 of __ 25 pages

RECEIVED HEAD ORE AND PAYMENT IN FULL - Receipt was given for
267.75 pounds of head ore from the ARNOLD SHAFT of the CEDAR
MINES PROJECT, on October 28, 1975. Payment in full of $1,500.00
(Fifteen Hundred Dollars) was received on November 13%, 1975,

LOCATION OF MINE - The ARNOLD SHAFT, of the CEDAR MINES PROJECT
is located in Mohave County, Arizona. The ARNGLD SHAFT has had
previous proven production and is being rejuvenated for production.

ACCEPTANCE CONDITIONS - J. & J. SMELTING & REFINING CGRP., accept-~
ed this head ore on the basis that it was a collective representa-
tion of the head ors to be mined. Throughout this certified
anzlysis, all determinations and statements of fact are based
completely on the 267.75 pounds of head ore received at this
facility. We can only analyze what we receive.

MILLING PROCEDURES OF HEAD ORE FOR PRODUCTICN FLCW SHEET ANALYSIS

The entire sample of 267.75 pounds of head ore was crushed to

3/8" minus using a 5"x6" Denver Jaw Crusher. After primary crush-
ing, the ore was further reduced to 6 mesh utilizing a 12" Denver

Gyratory Cone Crusher.

SCLECTION OF HEAD ORE for this report was accumulated in the
following procedures. The total 267.75 pounds of primary and
secondary crushed head ore was reduced to 102.5 pounds using

an ora splitter.Pulverization was performed on the selected 1C2.5
pounds by means of a Bico-Braun Pulverizer with a new set of

US1l & 152 grinding plates to insure no form of contamination from
previously milled ores. Thirty (30) mesh is used in the first
pulverization for all head ore assay procedures and the first
concentration analysis of this head or-.

Head ore assay samples were removed with a batch sampling system.
The batch sampling technique works on the basis of taking a two
ounce sample, (after thoroughly mixing) from each and svery two
pounds of pulverized head ore from the collector tray of the pul-
verizer.

The batch sampling procedure, or method of selection of milled
head ore, insures the best possible average assay values and com-
plete representation of the total 102.5 pounds pulverized to 30 .
mesh. The combined total of 11.5 pounds was captursed by this
sampling system. A small D=2nver Laboratory ore splitter was used



J. & J. SMELTING & REFINING CORF.

CERTIFIED :
PRODUCTION FiLOW SHEET ANALYSIS December 15, 1975
ALPHA MANAGEMENT CORP. v

Phoenix, Arizona Page 2 of 25 pages

Selection of Head 0Ore caont'd.

to reduce this collected weight down to 14 ounces, for initial
head ore assays, test smelt and spectrographic analysis. The
remaining portion of batched head ore was returned to the other
30 mesh milled ore for concentration selecticn and analysis.

HEAD ORE CONCENTRATION SELECTION - All remaining 30 mesh head ore
- was thoroughly mixed and run through an ore splitter to obtain
positive representative samples for concentration.

Precisely 20 pounds of 30 mesh head ore was removed for the first
concentration analysis. The other concentrates were produced
from 20 pounds at 65 mesh, 20 pounds at 36 mesh, 20 pounds at

40 mesh and finally 20 pounds at 65 mesh for flotation analysis.

This gave a total of 100 pounds of various grinds or meshes of
head ore for table and flotation concentration ratio, assay
evaluation and rate of recovery analysis. All five quantities
were reweighed prior to concentration to get exact concentration
ratios with a pocitive starting weight. .

HEAD ORE ANALYSIS - At this production facility, we are extremely
thorough in all phases of this Production Flow Sheet Analysis, be-
cause we certify all data in this report. Ascertaining head ore
values is one of the most important phases. Importance is stres-
sed on the absolute necessity of a positive starting point for
concentration values in relation to head ore values.

One must be cognizant of this fact because the RATE OF RECOVERY
of head ores, in a concentrated form, is the deciding factor in
whether or not ANY mine, be it hard-rock, cpen-pit or alluvial
(placer), is commercially feasible to its investors.

Head ore analysis for flow sheets at this facility, consigts of
eight (8) fire assays and a four (4) assay ton test smelt. Only
six (6) ot the eight fire assays are listed and averaged; the high
and low fire assays are not utilized. They will bse mentioned

in the notes concerning this hard-rock head ore.

All head ore assay analysis samples were extracted from the 14
ounces of head ore accumulated in the aforementioned milling
and selection procedures. Assays at this facility use 29.166
Grams per assay unit, which is cne assay ton of head ore or
concentrate, not ons~half or less this amount, as ussed in most
assay labs throughout the country.



J. & J. SMELTING & REFINING CORP.

CERTIFIED .

PRODUCTION FLOW SHEET ANALYSIS December 15, 1975
ALPHA NMANAGERMENT CGRP.

Phoenix, Arizona Page 3 of 25 pages

e o renn.

Since J. & J. is a smelter and refinery, we do not use chemical
assays for basically gold and silver ores. We utilize chemical
assays only when the major metal is other than gold and silver.,

PRICES USED TO DETERMINE DOLLAR VALUE for gold and silver in this
report were based on L.M,E. (London fMetals Exchangs) spot prices
on Monday, November 17, 1975, Prices that day were as follows:
Gold éAu.g $142.00 per fine Troy ounce 2999.5+)
Silver (Ag. $ 4.33 per fine Troy ounce (999+)

The above prices will bs used throughout this text for every deter-
mination of valus.

HEAD ORE FIRE ASSAY ANALYSIS (6 of 8 used)

(1) Gold 'éAu. .219 Troy ounces per ton 2$ 31.10;
Silver (Ag. 12.622 Troy ounces per ton $ 54.65
Total valus per ton of head 0re is.ieececvess ..$ 85.75
(2) Gold gAuag .208 Teuy ounces per Lon ($ 29.54
Silver (Ag. 11.929 Troy ounces per ton (% 51.65
Total value per ton of head 0rg is.ceeeeeecoss ¢ 81.19
(3) Gold gAu.g .297 Troy ounces per ton g@ 42.17
Silver (Ag. 12.173 Troy ounces per ton $ 52.71;
Total value per ton of head ore is. sceovese.. $ 54,88
(4) Gold éAu.g .227 Troy ounces per ton gﬁ 32.23;
Silver (Ag. 12.024 Troy ounces per ton ¢ 52.06
Total value per ton of head ore is........... ..% 84.29
(5) Gold Au. .231 Troy ounces per ton é% 32.80
Silver (Ag. 12.238 Troy ounces psr ton $ 52.99
Total value per ton of hi2ad ore is.ieeececeves. $ 85.79
(6) Gold 2Au. .189 Troy nunces per ton 23 26.84;
Silver (Ag. 10.914 Troy ounces per ton $ 47.26
Total value per ton of hzad ore is....ece.c... $§ 74.10
AVERAGE VALUES OF GOLD AND SILVER IN HEAD ORE
Gold Au.g .2285 Troy ouncas per ton éﬁ 32.45;
Silver (Ag.) 11.9833 Troy ounces per ton $ 51.89

TOTAL AVERAGE VALUE PER _TON OF HEAD CRE ISeceoesseon. $ 84.34




Jo & 3. SMELTING & REFINING CORP.

CERTIFIED

PRODUCTION FLOW SHEET ANALYSIS December 15, 1975
ALPHA TANAGEMENT CORP,

Phoenix, Arizona _ Page 4 of 25 pages

TEST SMELT ON FOUR_ASSAY TONS OF HEAD ORE

Test smelting procedures are performed as a cross-check of head
ore values. The test smelt was fired in our laboratory natural
gas pot furnace with a capacity of well over 2,800° Fahrenheit.
Rll test smelts at this facility are conducted with new #10
Dixon graphite crucibles. This completely sleminates all pos-
sibility of contamination from a previously used crucible.

Flux for Head Ore Test Smelt

116.664 Grams....... .+.Head Ore (four assay tons)
€5.000 Grams.ee.o.o.. .5o0da Ash
75.000 GramS.ee.......B0rax

5.750 Grams.s.e.....Flour

4.500 Grams.........Cream of Tartar

1.500 Grams.........%0dium Nitrate

'.1.,000 Grams...... ..+50dium Chloride
2.500 Grams.........Fluorspar
20.000 Grams....... .¥Litharge (yellow powdered lead)

*Litharge - 1his amount {20.000 Grams) of powdered lead
was used as a collector of gold and silver, in commercial
smelting far less than half this amount would be required.

Test smelt collected preciovus metals are refined by a basic refin-
ing precedure called cupelliation. gy cupellaticn, the lead is
absorbed into a porous boneash container (cupel) and only gold

and silver, along with small quantities of impurities remain. The
remaining metal, after cupellation is called an assayers button

or assayers bullion. The assayers button is weighed, then parted
in a 25% nitric acid solution. Determinations of gold and silver
contents are eveluated by weight using a precision analytical
balance. If there isn't sufficient silver to part the button,
silver is added to the smelt to insure parting. This is determin-
ed in a test assay of the head ore. A minimum of 66.67% silver

is required ror parting procedures.

FURNACE TIME AND TEMPERATURE

- The laburatory pot furnace was charged cold, smelted for 2.5

hours, at a maximum temperature of 1,900° Fahrerheit ( to eliminate
silver losses dus to oxidation). Higher smelt temperatures create
losses in silver; also cause loss in cupellation. With silvar

the lower: the temperature, the overall recovery is improved.

SMELT SLAG

The test smeltl poured very liquid, marbelled well, with no evidence
of complexity or impurities. The flux workad exceedingly well with
this head ore.
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ACTUAL TOTAL WEIGHT OF GOLD AND SILVER IN TEST SMELT

Gold éAu.g .946 Milligrams
Silver (Ag. 48.562 Milligrams

s

VALUE PER TON OF HEAD ORE IN TEST SMELT (above weight divided by 4)

Gold gAu. .2365 Troy ounces par ton éﬁ 33.58;
Silver (Ag. 12.1405 Troy ounces per ton $ 52.57

TOTAL VALUE PER TON_OF HEAD ORE_BY TEST SMELT IS.....3% B6.1S

SPECTROGRAPHIC ANALYSIS - at J. & J., SMELTING & REFINING CORP.,
we send cut for spscirogiaphs, mainly to check on silica and
ferrous metal content to aid in concentration and smelting.
Secondly, to check the possibility of other valuable metals and
rare earths.

Spectrographs are praformed by PACIFIC SPECTROCHEMICAL LABORATORY
INC. They are a well respected firm in Los Angeles, California.

The original spectrographic report is entered as page 6 in this
Production Flow Sheet Analysis.
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- 10: (213) 838-5939 (213) 870-3749

- J. & J. Smelting & Refining Corp.
17474 Catalpa P.O. Box 727 . . -
Hesperia, Calif. 92345 Pacific Spectrochemical Lahoratory, Inc.

Chemical and Spectrographic Analysis
2558 Overland Avenue
. Los Angeles, California 90064
PURCHASE ORDER NO. ' November 21, 1975

Attn: John E. Rego

SEMIQUANTITATIVE ARALYSIS

"P.IFOS.A.
Martin/Alpha Memt."

Si- . 35.%
Al- 7.1
Ca- 0.83
Mg- 0.63
Fe- 5.1
Ni- 0.011
Ti- - 0.32
Pb- 0.14
Mn- 0.020
Ga- 0.0035
Mo- 0.061
vV - 0.022
Cu- 0.035
Ag- - 0.027
Zn- 0.52
Zr- 0.017
Co- 0.0079
Sr- 0.058
Cr- 0.043 .
Au- ND< 0.002 —
Pt- NDK 0.002
Pd- NDZ 0.002
Other elements Nil

Respectfully submitied,

“/“ \7// //4,?’!;23,. (TeY
¢ - W

e

PACIFIC SPECTRQCHEMICAL LABORATORY, INC.

TRIS REPORYT 1§ SUDMITTED TO THE ADDRRESSED CLIENT FOR HIS EXCLUSIVE UBE. AS A PROTECTION TO Thi. CLIENT, THE PUDILIC AND THIS LABOKAYORY, THIS
REFIAY MAY HOT BE USED iN WHOLE OR IN PART FOR ADVERT!SING. PUBLICITY 2R PROMOTION WITHOUT WRITVEN AUTHORIZATION.
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NOTES ON HEAD ORE ANALYSIS

FIRE ASSAY ANALYSIS - This particular head ore has no form of
complexity in its native (raw) state and would be sasily adapt-

able to direct smelting. Fire assay slag was clear of impurities.
Clear slag, such as this, indicates ALL METALLICS have been collect=-
ed in ‘the lead portion of the assay, and hence all gold and silver
would be in the assayers bullion.

The high and low assays not listed and averaged of the fire
assays, had values of $96.38, ($42.61 gold and $53.77 silver)
and $72.91, ($25.08 gold and $46.83 silver) per ton respectively.

The flux worked perfectly on the head ors in all eight fire assays.

Previous assay results from other firms have shown considerably
more value in their assay reports; for this reason we must assume
the sample we received was conservativs.

TEST SMELT ANALYSIS - Total value increased $1.81 or 2.1% per ton
over fire assay average value. This is not uncommon when compar-
ing test smelts and single fire assays. The flux used, mention-

ed in this report functioned perfectly.

This flux was also used in head ore fire nssays in lesser quantity
(25% of each portion, except litharge was kept at 20 grams).

CONCLUSIDNS OF HEAD ORE ASSAY ANALYSIS

We are going to use the $84.34 fire assay average valuse per ton
for a head ore value in all concentration testing to Follow.
This means for a basis in rate of recovery of head ore values

ln..a concentrated form.

CONCENTRATION ANALYSIS

Concentration is a process in which head ore is crushed, milled
and classified to desired fineness or mesh. Then by means of
removing non-valuable mass, or bulk, Ffrom its metal content, it is
condensed or concentrated, thus increasing its value per ton

and decreasing its waste matter. ’

The three basic forms of concentration all use gravity, motian
and water. These forms of concentration are tables, mineral Jigs
and flotation cells, or a combination of these three in tho ra-
covery system. \
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Concentration Analysis cont'd.

The primary reasoning behind concentration analysis is to as-
certain these basic facts. If the head ore can retain goeod re-
covery in relation to its head ore values in a concentrated form.
This statement in-simplest terms means what percentage of head
ore values is retained in the concentrate, when the concentrate
value is divided by its ratio of concentration and compared to
head ore values. The above statement involves one term, RATE OF
RECOVERY. Rate of recovery is the most impertant factor in this
report. As previously mentioned, it is the daciding factor of
whether or not the mine has commercial feasibility and adequate
profit potential to prudently proceed.

If FLOTATION is necessary,; due to loss of retention of head ore
values in jig and/or table concentration: a twenty pound 65 mesh
sample, will be analyzed for comparison of recovery. Gold and
silver ores, such as is evident in the ARNOLD SHAFT, USUALLY
REQUIRE FLOTATION RECOVERY, BUT NOT ALWAYS.

Finally, if roasting is required to improve recovery.

As strange as it may sesem, in this modern age of recovery expertise,
simple panning is still a valuable asset to help determine some

of the above answers. Panning gave the fcllowimg pertinent factsy
the head ore does not require roasting (mo vicible float sulpnicdes):
the ore contains considerable pyrites and other iron elements.

Due to difference in specific gravity between the silica and metal
elements, it is entirely possible this ore may have good recovery
without flotation. This would be a tremendous asset for numerous
reasons. 1) Lower mill cost. 2) Good flotation ore dressers are

a rare commodity today. 3) Qualified personnel are seldom
available; to run a flotation recovery system correctly and
efficiently.

The five, twenty pound quantities of milled head ore were concen-
trated in the following manner. The first four were table con-
centrated, the last concentrated by flotation.
1 TWENTY POUNDS OF HEAD ORE @ 30 MESH
Concentrated down to 41.33 ounces or a 7.743:1 concentration
ratio. (Minimum concentration)
11 TUENTY POUNDS OF HEAD ORE @ 65 MESH

Concentrated to 30.000 ounces or a 10.666:1 concentratlon
ratio. (Maximum concentration and mash)
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Loncentration Analysis cont'd.

III TUENTY POUNDS OF HEAD ORE @ 36 MESH
Concentrated down to 39.75 ounces or a 8.050:1 concentration
ratio. (Near optimum mesh and concentration)

Iv TWENTY POUNDS OF HEAD ORE @ 40 MESH

Concentrated down to 39.375 ouincses or a 8.127:1 concentration
ratio. (Optimum mesh and concentration)

v TUWENTY POUNDS OF HEAD ORE @ 65 MESH (FLOTATION)

Concentrated down to 35.75 ounces or a 8.951:1 cancentration
ratio by flotation.

Note: Details in all aspects of flotation testing and
recovery will be covered in a special section after
all data concerning table concentration.

NOTES ON TABLE CONCENTRATION

I 7.743:1 CONCENTRATE - At J. & J. SMELTING & REFINING CORP.,
we concentrate products in a manner in which every possibility
is taken into consideration. This ratio of concentration
is the starting point for further concentration analysis.
Like panning, but more detailed, it gives us data regarding
the head ore (e.g. need for roasting and flotation, free-
milling ability, slimability and sulphide conditions).

The first concentrate was thoroughly analyzed prior to any
other concentrates being produced. Maximum retention of
metal was obtained in this ratio, with a minimum rate of
concentraution.

As a point of definition: 7.743:1 Ratio means, it would require
7.743 tons of 30 mesh milled head ore to produce aone ton of this
particular concentrate.

II 10.666:1 CONCENTRATE - Maximum rate of concentration was
attained in this ratio, also maximum mesh. LlLogically, we
go to both ends of the spectrum in our first and second
concentrates. (To check retention of values: relating one
extreme to the other.)
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Notes on Table Concentration cont'd.

III 8.050:1 CONCENTRATE - This rate of concentration and mesh
are nsar optimum for table concentration with this heac ore.

IV 8.127:1 CONCENTRATE - This is the best overall ratio and
mesh for table concentration. Forty mesh ualocked the gold
portion best and seemed ideal for tabling at this rate of
concentration.

PERTINENT DATA CONCERNING TABLE CONCENTRATION

All of the concentrates were produced on the same 4'x12' Dunham
Economy Concentration Table, to insure similar results under the
same circumstances and conditions.

For evaluation, all table concentrates were dried, weighed,
thoroughly mixed and quartered, prior to extracting assay samples
from each concentrate. A total of three assays of each concen=-
trats were fire assayed and averaged. Concentrates with their
relatively even values and rather small auantity usually do not
require more than three assays to determins their values.

Considerable time delay has been caused by adverse weather

conditions (freezing temperatures and wind), beyond our centrol
concerning table concentration.

ASSAY ANALYSIS OF ALL TABLE CONCENTRATES

1 ANALYSIS OF 7.743:1 CONCENTRATE @ 30 MESH
(1) Gold Au. 1.457 Troy ounces per ton Eﬁ 206.89;
Silver (Ag. 63.183 Troy ounces per ton $ 273.58
Total value per ton of concentrate iS......ce.e$ 480.47
(2) Gold §Au.§ 1.394 Troy ounces per ton $ 197.952
Silver (Ag. 62.651 Troy ounces per ton $ 271.28)
Total value per ton of concentrate is....cce.o..% 468.23
(3) Gold éAu.g 1.612 Troy ounces per ton ¢ 228.90
Silver (Ag. 63.235 Troy ounces per ton $ 273.81
Total value per ton of concentrate is....ece.c.$ 502.71

| AVERAGE VALUES OF GOLD AND SILVER IN 7.743:1 CONCENTRATE

Gold éAu.g 1.488 Troy ounces per ton $ 211.25
Silver (Ag. 63.023 Troy ounces per ton $ 272.89

TOTAL AVERAGE VALUE PER TON OF 7.743:1 concentrate...$ 484.14
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Assay Analysis of All Table Concenirates cont'd.

11 ANALYSIS OF 10.666:1 CUNCENTRATE @ 65 MESH

(1) Gold éAu.; 1.893 Troy ounces per ton (8268.81
Silver (Ag. 75.134 Troy ounces per ton ($325.33
Total value per ton of concentrats iS...eeeo.. $5%4.14

(2) Gold gAu.g 1.851 Troy ocunces per ton $262.84
Silver (Ag. 73.433 Troy ounces per ton $317.96
Total value per ton of concentrate is..........$580.60

(3) Gold §Au.3 1.803 Troy ounces per ton 2$256.03;
Silver (Ag. 74.518 Troy ounces per ton $322.66

Total value per ton of concentrate is..........$578.69

AVERAGE VALUES OF GOLD AND SILVER IN 10.666:1 CONCENTRATE

Gold Au. 1.849 Troy ounces per tan §$262.56
Silver (Ag. 74.262 Troy ouncas per ton $321.98

TOTAL AVERAGE VALUE PER TUN OF 10.6G6:1 CONCENTRATE $584.54

III ANALYSIS OF 8.050:1 CONCENTRATE @ 40 MESH

(1) Gold gAu.g 1.496 Troy ounces per ton (3212.43;
Silver (Ag. 64.377 Troy ounces per ton ($278.75
Total value per ton of concentrate is..........$491.18

(2) Gold éAu.) 1.589 Troy ounces per ton $225.64

~Silver (Ag.) 63.908 Troy ounces per ton $276.72
Total value per ton of concentrate i8ieecens...5502.36

(3) Gold gAu.g 1.527 Troy ounces per ton §$216.83

Silver (Ag. 64.762 Troy ounces per ton $280.42

Total valus per ton of concentrats is..........$497.25

AVERAGE VALUES PER TON OF GOLD AND SILVER IN 8.0S0:1 CONCENTRATE

Gold Au. 1.537 Troy ounces psr ton 23218.30
Silver (Ag. 64.349 Troy ouncaes per ton $278.63

TOTAL AVERAGE VALUE PER TON OF 8.050:1 CONCCNTRATE $496.93
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.Assay Analysis of All Table Cconcentrates cont'd.

IV ANALYSIS OF 8.127:) CONCENTRATE @ 36 MESH

(l)fGold Pu. 1.668 Troy ounces per ton $226.86
Silver (Ag.). 66.434 Troy ounces per ton $287.66
Total value per ton of concentrate is.........$524.52

(2) Gold éAu.; 1.714 Troy ounces per ton 2$243.39§
Silver (Ag. 68.175 Troy ounces per ton $295.20
Total vaue per ton of concentrate is.oee... ...$538.59

(3) Gold §Au. 1.584 Troy ounces per ton 28224.93g

' Silver (Ag. 65.880 Troy ounces per ton $285.26

Total value per ton of concentrate is.........$510.19

RVERAGE VALUC PER TON OF GOLD AND SILVER IN 8.127:1 CONCENTRATE

Gold §Au.g 1.655 Troy ounces per ton §§235.06
Silver (Aq. 66.830 Troy ounces per ton $289,37

TOTAL AVERAGE VALUE PER TON OF 8.127:1 CONCENTRATE $524.43

RATES OF RECOVERY OF TABLED CONCENTRATES

TOTAL RATE OF RECOVCRY -~ This term means the percentage of values
retained when the concentrate value is divided by its concentrz-
tion ratiov and compared by value and percentage to the original
head ore values.

This is without doubt the most important factor of this flow

sheet whether concentration will be by tabling or flotation.

It cetermines the commercial feasibility of the mine in terms of
up~grading or concentration. The rate of recovery becomes extreme-
ly imperative on all head ores that requirs ore dressing, on, or
near the mine site.

In addition to total rate of recovery, we also break-down the gold
and silver recovery data. This shows where the losses are and

- gives additional insight into the need for flotation recovery

on thie head ore, (due to losses in silver recnvery). Gold
recovery proved to be very good in all concentrates and was mast-
ly in the pyrite portion of the head ore.
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TOTALVRATES OF RECOVERY OF CONCENTRATES

I 7.743:1 RATIO...Total recovery was $62.53 or 74.140% of
head cre value of $84.34 per ton.

11 10.666:1 RATIO..Total recovery was $54.80 or 64.375% of
v head ore value of $84.34 per ton.

III  8.050:1 RATIO...Total recovery was $61.73 or 73.192% of
head ore value of $84.34 per ton.

Iv 8.127:1 RATIO...Total recovery was $64.53 or 76.512% of
' head ore value of $84.34 per ton.

NOTES: TOTAL RECOVERY

Overall recovery was about average, except the 10.666:1 concen-
trate. It was too sevecroly concentrated for this head ore and
caused excessive losses; the mesh was also too fine for this

head ore. In fact, if this was the average headore in the mine,
Jigs and tables would be adequate for recovery. Higher silver and
gold content, most of which are in a sulphide form, necessitates
the need for flotation.

GOLD RECOVERY IN TABLED CONCENTRATES

GOLD RECOVERY - Percentage of’gold recovery
was 84.068% of head ore value, or $27.28
out of head ore gold value of $32.45 psr ton.

I 7.743:1 RATIO

II 10.666:1 RATIO

GOLD RECOVERY -~ Mercentage of gold recovery
was 75.871% of head ore value, or $24.62
out of head ore gold value of $32.45 per ton.

I11I 8.050:1 RATIO GOLD RECOVERY =~ Percentage of gold recovery
was B83.575% of head ore value, or $27.12

out of head ore gold value of %32.45 per ton.
IV 8.127:1 RATIO

GOLD RECGOVERY - Percentage of gold recovery
was 89.122% of head oro value, or $28.92
out of head ore gold value of $32.45 per ton.

GOLD RECOVERY NOTES: Good to excellent in all gold portions of
the tabled concentratss.
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SILVER RECOVERY IN TABLED CORNCENTRATES

I 7.741:1 RATIO...SILVER RECOVERY - Percentage of silver
recovery was 067.913% of head ore value,
or £35.24 out of head ore silver valiue of
$51.89 per ton.

II 10.666:1 RATIO...SILVER RECOVERY - Percentage of silver
recovery was 58.181% of head ore value,
or $30.19 out of head ore silver valus
of $51.89 per ton.

II1 8.060:1 RATIOD...SILVER RECOVERY - Percentage of silver
recovery was 66.680% of head ore value, or
$34.60 out of head ore silver value cf
$51.89 per ton.

IV 8.127:1 RATIO...SILVER RECOVERY -~ Percentage of silver
recovery was 68.626% of head ore valus,
or, $35.61 out uf head orve silver velue ef
$51.89 per ton. '

SILVER RECOVERY NOTES: Recovery was below average for commercial
recovery. The losses will increase as the silver valuss increase
in sulphide forms. Roasting of head ore would help the sulphide
condition in the higher grade silver ore in other sections of
the mine. FLOTATICON is always best for sulphide ores and usually
eliminates the need for roasting.

The principal of flotation is natural for silver ores in sulphide
form, because, sulphides naturally float and rise to the surface.
Arother plus for flotation concentraticn is that the gold portion
is basically locked in the pyrite contsnt of this head ore and is
readily float concentrated in a bulk concentrate of all sulphides.
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FLOTATION CONCENTRATION ANALYSIS

This form of concentration was performed in a laboratory test

cell under controlled conditions. For this reason the determinatians
are the bsest possible with this head ore. As mentionad previously

in this text, 65 mesh was utilized for this analysis.

The flotation reagents used were: XANTHATE 301 and AEROFLOAT 15.

The quantity used in each of thasse flotation reagents was squivalent
to .14 pounds per ton of Xanthate 301 and .0l pounds per ton of
Rerofloat 15. 1In actual use in a six cell arrangement the amount
per ton should lowsr to .10 on Xanthate %01 and remain the same on
Rerofloat 15 These reagents are produced by American Cyanamid
Company and are available worldwide.

As noted in the text to follow, the recovery was very good utiliz-
ing bulk flotation of all sulphides.

FLGTAYION CUNCENTRATILION

Twenty pounds of 65 mesh head ore concentrated by fleotation down
to 35.75 ounces or a ratio of 8.951:1. PULP DENSITY uwas kept
between 35 and 40%. Xanthate 301 is a dry reagsnt and Aerofloat
15 is a liquid.

ANALYSIS OF 8.951:1 FLOTATION COUNCENTRATE

This analysis was assayed by a test smalt of 35 ounces (34.02
assay tons). The flux was the same used for all the head ore
assay determinations and functioned perfectly.

TOTAL METAL CONTENT OF SMELT

Gold éAu. 59.433 Milligrams
Silver (Ag. 3,268.165 Milligrams

CONTENT PER _TON OF 8.951:1 FLOTATION CONCENTRATE

Above weights divided by 34.02 gave the following results in terms
of a single ton unit of concentrate.

Gold gAu. 1.747 Troy ounces per ton $246.07
Silver (Ag. 96.066 Troy ounces per tan $415,97

TOTAL VALUE PER TON OF 8.951:1 CONCEMTRATE JS........3664.04
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RATES OF RECOVERY OF B8.951:1 FLOTATION CONCENTRATION

TOTAL RATE OF RECOVERY - Total Recovery was $74.19 or 87.965% of
head ore valus of $84.34 per ton.

- GOLD RECOVERY BY FLOTATION - Gold Rocovery was $27.69 or 85.331%
of head ore value of $32.45 per ton.

SILVER RECOVECRY BY FLOTATION - Silver Recovery was $46.47 or

-89.555% of head ore value of $51.89
per ton.

NOTES ON FLOTATION

The most pertinent factor in recovery by flotation will be your
ore dresser's ability and expertise in flotaticen concentration.
Using fleotation, he will be the man who must be able to ad just
to the changes in your head ore for consistently gocd recovery.

Reagents can be fed into the recovery circuit between the condition-
er and flotation cells with any of the commercial feeders supplied
by all major equipment dealers. ’

The Xanthate 301 should be mixed in a 10% solution. This is
accomplished by mixing 10 pounds of Xanthatse 301 with 90 pounds

of water. Aerofloat 15 -'is a liquid and can be fed either into the
10% Xanthate solution or separately.
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FLOWSHEET MILLING AND FLOTATION RECOVERY CIRCUIT CAPACITY --~
100/144 TONS PER 24 HOURS

This mill is designed fer maximum recovery with minimal initial
investment, cost of operation and maintenance. The extra 44 tons
capacity will cost no more than 5% over a 100 tons mill for
equipment. Milling and maintenance cost will remain the same.
The only additional cost will be for mining the extra 44 tons of
head ore. :

Je & J. SMELTING & REFINING CORP,, recommends DENVER EQUIPMENT
COMPANY West of the Rockies for their excellent equipment, prompt
service and parts availability.

See page 17 for EQUIPMENT LIST, SIZE AND POWER REQUIREMENTS
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EQUIPMENT DESCRIPTION MACHINE SIZE H.P.
(1) Mine Run Hopper 200 Ton/Shaker feeder 3
(2) Denver Jaw Crusher 15"x24" - QOpen 14" Type H S50
(3) Denver Belt Conveyor 18"x72%" - All Ceonveyor belts length 5
. to be determined by mine site
g/: slevations
§3 (4) ©Denver Vibrating Screen 2'x6' Double Screen 1" and %" 2
O (5) Denver Belt Conveyor 18" x elevation requirements 5
%(6) Denver Jaw Crusher 10"x20" -~ open %" Type D 30
Eg (7) Denver Belt Conveyor 18" x elevation requirements S
g;(S)J Fine Ore Bin 150 Ton - Chute feeder -
O (%) Denver Variable Speed Belt Conveyor 15" x elevation requirements 3
é:(lo) Denver Ore Sampler Automatic Type - Dry 3/4 x 15" 1.
% (11) -Denver Ball Mill 5'x6' or 5'x10" 125
& (12) Denver Spiral Classifier 36" Model 150 M.F. 3
w (13) Denver Conditioner 4' x4 2
— (14) Denver D.R. Rlotation Cells 18 SP Model - 6 cell 22.5
(15) Denver Wet Sampler Automatic Type 1
(16) Denver Thickener (optional) 6'x5" .
(17) Denver Disc Filter 4'x4° filters 1.5
(18) Denver Dryer (optional) 24" x 15
Total power reqUITEMENE eeee e ettt ceosooeesestsoescococssscssooscesonosaonosnscee 262.5 H.P.
Fcwer requirement without optional equipment (items # 16 & 18)ece.ee.eeeeennne 259.0 H,.,P,

Additional Miscellanecus H.P. for pump etc., 12/15 H.P. (overall . mill H.P.).

280/285 H.P.
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GENERATOR REQUIREMENT

To operate the mine and mill it will require a 500 K.W. Deissel
Generator using 480 volts output. This size was predetermined
by Mr. Ward.

WATER REQUIREMENTS

Water to be induced through the ball mill at the rate of 15 G.P.M.
(gallons per minute), par ton of feed per hour. If necessary,
re-use of waste water can be accomplished by re-cycling waste
water in varicus ways. One would require item # 16 (see equioment
list) Thickener, as a dewatering device. Another simple method
is a tailings pond with a floating pump to recirculate waste water.
Whether or not a water storage tank will be necessary, depends on
water availability. Maximum G.P.M. at 144 tons per day operation
of mill would require S0 gallons per minute. Running at 100 tons
per day the water requirement is 62.5 G.P.M. This will give a
22.5% solids to water feed to ball mill.

MILL SEQUENCE OF OPERATION

The principle of this mill is to process the primary and secondary
crushing procedures at any time prior to ball milling operation
and storagse in a 150 ton fine ore bin. Ball mill to be fed with

a variable speed conveyor at any rate frem 4.17 to 6.00 tons per
hour, (l44 tons per day). Actually feed can be as high as 6.25
tons per hour or 150 tons per 24 hours.

This enables mins run ore deliveries to mill at any time in the
cycle. With continuous operation of the ball-mill and recovery
systems independent of theo primary and secondary crushing unit
of the mill.

OPERATIONAL SEQUENCE
PRIMARY AND SECONDARY CRUSHING

Mine run hopper feeds primary crusher through a shaker feeder
directly into 15"x24" Jaw Crusher set at 134" opening. A belt
feeder conveyor unloads unto a 2'x6' vibrating screen with a 1"
upper screen and a %" lower screen. The overflow and 1" primary
crushed head ore is secondary crushed using a 107"x20" Jaw Crushsr,
The undersize %" material goes dicrsctly into the fine ore bin.

This is accomplished with a common conveyor belt extending

behind the secondary crusher to resceive #" ore from ths lower . "3 .
vibratory screen. The 10"x20" Jaw Crusher is set at 4" opening and
is rated at a minimum of 6 tons per hour at this setting. All %"
crushed head ore is storsd in the fine ore bin for milling to-65 maesh.
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MILLING TO -65 MESH

A variable speed conveyor feeds the bszll mill at the desired

rate and water is induced at the ball mill at the rate of 15 gal-
lons per minute per ton of ore being milled. Ball mill should be
run at 23.5 R.P.M."'s.

The ball charge for %" feed should be 40% to 45% of the internal
volume of the ball mill. At 45% the ball charge would be 10.75 tons
of steel balls. The balls should be from 4" down to 3/4" for
initial charging to mill. Replacement balls of 3" and 4" should

be put into the seasoned charge of balls as necessary.

Ball mill type should be Trunnion Overflow, with a spout feeder.
Discharge by gravity feed directly, as possible, into the spiral
classifier.

Oversize (+65 Mesh) milled ore can be pumped from the classifier
using a Denver SRL 13" x 14" pump that is rubber lined. This
pumps capacity is from 15 te 70 C.P. M.

CONDITIONING FOR FLOTATION CONCENTRATION

The -65 mesh milled head ore from the spiral classifier goes

directly into the 4'x4' conditioner. It should sxhaust at 35

. to 40% pulp density to the flotation cells. Gravity should be
used for feed flow wheneaver pessible. ‘ '

REAGENT FEEDER

The Reagent Feeder should be placed betwsen the conditioner and
flotation cells. A 10% solution, (as mentioned previocusly in

this report), should be utilized for the Xanthate 301 Reagent and
Reroflocat 15 already a liquid and can be induced with no problems.

FLOTATION CELLS

Denver D.R. Cells can be regulated at 35 to 40% pulp density with
Denver's "Auto-Flot" level control. This system requires 1 to

2 PSI air pressure for proper aeration and the proper air pressure
system can be supplied with the purchase of the SP-18 - 6 cell
flotation cells.
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HANPLING OF FLOTATION CONCENTRATE

The concentrates produced by ths flotation recovsery system can be
handled best in the following manner. All concentrate can bse
dewatered using a Denver Thickener and the water pumped back

into the circuit at the ball mill. The dewatered concentrate

can then be filtered down to approximately 11% moisture utilizing
a Denver Disc Filter. If complete drying is desired the disc
filtered flotation cake can be dried using a Denver 24"x15'
Rotary Dryer. The dewaterer and dryer are optional equipment.

This mill can produce from 19 to 15 tons of concentrate every 24
hours.

HANDLING OF TAILINGS

The tailings. should be handled in anyway necessary to best suit
the mill site area. You could use conveyors, sand pumps, etc.,
Stacking boem conveyors would be our recammendation because you
could spread your tailings in a 180° arc and placs them anywhere.

SAMPLERS OF HEAD DORE AND CONCENTRATES

The head ore should be sampled dry between ths fine ore bin and
the ball mill. Commercial samplers can be regulated to sampls
anywhere from every minute to once per hour. We recommend 2 to
4 times per hour.

Concentrate sampling should take place between the flotation calls
and the dewaterer or disc filter if the dewatering device isn':
used. The wet samples should be checked 4 times per hour.

Tailings should also be checked at reqular intervals, usually
once per hour is sufficient.
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MILLING OPERATIONAL COST

This mill will require five men to operate per shift at first,
after the bugs are worked out it can be reduced to three men and
a qualified ore dresser per shift. It is possible, that only
one ore dresser can handl:c the operation.

Not having knowledge of the current labor situation in terms of
wages it is difficult to calculate labor cost per day in your area.
Based on 100 tons per 24 hours your overall cost per ton of mill
operation should not exceed $15.00. This cost could be reduced

by running 144 tons per day because the mill cost will remain

a constant and would then be less than $11.00 per ton of operation.

OVERALL COST OF MINING AND MILLING

Figuring on a cost of $20.00 per ton to mine the head ore and
deliver to the mill, combined with milling cost, the total cost
per ton should be approximately $35.00.

TOTAL COST OF mILL

Generator Plant - 500 K.W. 480 Volts Primal
Complete - Ready to operate with all safety
equipment etc. Cummins = $60,000 (delivery uxtra)-
*¥Detroit =*$50,000 *includes delivery

Fuel Requirement (either generator).
#2 Deisel Fuel @ 36/38 G.P.H.

Total mill and recovery system (new) $233,000
*¥¥Total equipment & generator cost $2£3,000
*¥*This price does not include installation of egquipment, cost
of buildings etc., only the mill equipment and generator cost
for all new equipment. Estimated installation and related costs
approximately an additional 25% over equipment and generator cost.

CONCLUSIONS OF MILL OPERATION
Gentleman:

We feel the cost per ton of operation, will be in excess of $60.00
per ton. This feeling is based on the following costs per ton
of head ore, with 100 tons per day operation.

Cost of Mining....o.c..... ceeeesssceea$20.00
Cost of Milling and Recovery......... L$15.00
Cost of Fuel for Generator $ 2.80

Cost of Refining, Transportation
and salésS.ceeeeecncnns crecntectenaanan %23g90
Total Direct cost cof operation........$6U.80
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Conclusions of Mill Operation cont'd.

The aforementioned costs will have to be weighed very cautiously
prior to actual acceleration into this mining endeavor. Feasibility
must bs decided within your group, we cannot make this judgement
for you. .

I might add this cost total does not include higher echelon salaries

and benefits, nor insurance costs and analytical services which
will be required daily.

GROSS INCOME / cOST EVALUATION

100 TONS PER DAY MILL OPERATION

GROSS INCOME - 100 tens @ $74.00 per ton $7,400.00
DIRECT COST OF OPERATION @ $61.00 per ton $6,100.00
GROSS pRDFIT pER DAY.".’.'...'.I'.'Q..l.""..&;l,SDU.UO

144 TONS PCR DAY MILt OPERATIGN

GROSS INCOME - 144 tons @ $74.00 per ton $10,700.00 -
*DIRECT COST OF OPERATION @ $58.00 per ton $ 8,400.00
GROSS PROFIT PER DAYeoeueretneeoncnsenaeaanened 2,500.00

* Additional cost is for mining cost for 44 tons.

* X X K X X X K X X * *
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