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TUNGSTEN HEAP LEACHING

. Recent innovations made in the field of hydrometallurgy by
Southwest Exploration Associates, Inc. Hydrometallurgy have
made feasible the recovery of tungsten and related minerals
by low-cost, high-recovery heap leaching technology. The
economic significance is that tungsten ores up to 1/10th the
grade required for milling can be economically heap leached,
resulting in drastically changed tungsten economics.

One of the greatest expenditures in processing tungsten ores

has been the capital investment for a conventional milling

and recovery operation. Now, heap leaching can be done for

a fraction of the capital investment and can be utilized to

solve metallurgical problems milling could not cope with, re-
. sulting in a more valuable end product. 1In addition, a tung-

sten heap leaching facility can be designed and constructed

in months, while conventional milling and recovery plants take

years to complete.

Ore types that can be treated are open pit, high-grade under-
ground, dumps and tailings.

Associated Minerals

Some of the common ore minerals associated with tungsten
minerals that can be heap leached and recovered, if economic,
with the tungsten minerals are:

Gold
Silver
Molybdenum
Rhenium \
Antimony
Bismuth
Arsenic
Phosphorus
Lead

Zinc
Colbalt
Tin
Mercury
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Economics

Numerous underground tungsten mines have grades of about 1%
W03, which is the average grade required for conventional
milling and recovery plants.

Tungsten, (WO3) has been selling for $120/S.T.U., which means
that tungsten is sold (or priced) as tungsten (W) oxide (03),
and the compound WO3 sells for $120 per short ton unit, which
is 20 pounds or at $120/20; WOg is worth $6/Lb. Following is
the gross tungsten value per ton of ore for various tungsten

average grades:

Average Grades Gross Value/Ton Ore
1% WOg $120
.75% WOg 90
.50% W04 60
.25% W04 30
.10% WOg 12
.05% Wog 6

Heap leaching of ores can be done for under $5/ton ore without
any waste removal (stripping). Therefore, for tungsten ores
without stripping requirements, an operation could make a small
profit leaching tungsten ores that would average .05% WO,, which
is 1/20th of common "mill heads" of 1% WO03. Also, much larger
tonnages are made economic by heap leaching due to the much low-
er economic cut-off grade. In addition to the lower unit cost,
a much higher production rate is possible compared to conven-
tional milling.

The above can be summarized as follows:

1. Heap leaching results in a four (4) fold increase in
annual cash flow.

2. Heap leaching results in a six (6) fold increase in pre-
sent worth of the net operating profit.

3. The present worth obtained by heap leaching is not as
sensitive to operating costs or percent recovery as
milling.

The above illustrations follow:
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March 8,1979

Mr.James Briscoe

Southwestern Exploration Associates
4500 E.Speedway

Tucson,Arizona 85712

Dear Jim:

May I thank you for the time you gave Jim Aspell and
myself when I was recently in Tucson, and for the long and gracious
luncheon you hosted. It was much appreciated.

For the sake of clarity, I would like to recap the eight
things we discussed:

EXPLORATION

I promised you to discuss with Dwight Lee, Southwestern's
plan for mapping and pinpointing large ore bodies in the Western states.
As I mentioned, this is primarily Dwight's province, but I do have two
tax shelter firms who might be interested and I will bring these firms
and Dwight Lee together.

DICK HEWLETT AND HIS LEACHING PROCESS

Hewlett, who is a new associate in your firm, has developed
a leaching process and, according to my understanding, he is in the
process of installing such a process in Tombstone, Arizona. From what
I gathered, there seemed to be several major features regarding this
process:

(a) His recovery of metals is equivalent to a
smelting process.

(b) Dependent, of course, on any recalecitrant
types of rock or ore, the chemicals he uses
are not prohibitive in cost and would there-
fore be comparative to an average shipping and
smelting cost.

(e) Because of his studies, he has done an extra-
ordinary amount of work with carbon, and feels
that his process is peculiarly adapted to the
recovery of gold and silver.

(d) The cost of setting up leaching beds is much
less than the cost of the erection of a
comparative ball mill.
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THE MAHALLA PROCESS

The Mahalla Process is a patented process in the United States
and 40 foreign countries, not only for the recovery of copper but also
for other non ferrous metals. It works on the principle of an exchange
of ions. I am a member of the small syndicate that controls this process
via an exclusive license with the inventor, Shalom Mahalla.

I asked Jim Aspell to hand-deliver to you and Hewlett an envelope
which contained (a) the Mahalla patent; (b) the Battelle report on this
process; and (c) a report from the State University of Arizona for Hecla
Mining.

From a very brief preliminary discussion regarding Hewlett's
leaching process, it would seem that the Mahalla Process would be a natural
adjunct. With your permission, I asked Hewlett to look at this material
and call me in New York to see if he agrees that there is a match. But
even if this match does not exist, I am extremely interested in Southwestern
knowing about the Mahalla Process, and, in the event they find any other
application, I would be most pleased to discuss compensation for your firm.

A POSSIBLE LABORATORY IN TUCSON AND/OR JOINT VENTURE

In the event that there was a fit between Mahalla and Hewlett, it
was mutually discussed that somewhere down the road it might be advantageous
to set up some type of either joint venture or other capital structure which
would lead to a permanent laboratory in Tucson. It would be the job of this
laboratory to evaluate ores from small mining complexes both here and abroad
to see if the Hewlett process with the Mahalla Process was a relatively
inexpensive method to produce cements and/or pure crystals of non ferrous
metals.

THE STEEPLE ROCK DISTRICT

I reported to you that Jim Aspell and I were the owners of a mine
in the Steeple Rock district called the Laura. This mine is presently in
production, Ore from this mine is being shipped to the El Paso Smelter. It
is being contract mined by the Hansons.

Charles Hanson and his son,Douglas, both of whom are known to
Hewlett, have been operating in this district for a number of years. They
opened up two old mines, the Center and the East Camp. They then interested
Dresser Industries,Inc. in temporarily taking over these two mines. Dresser
did a large quantity of Diamond drilling, especially at the Center mine, and
according to the Hansons, blocked out approximately $18 million worth of
gold and silver-bearing ores. Dresser's option ran out as of February 28th,
and for reasons too lengthy to explain in this letter, they did not exercise
the continuance. As a result, the Hansons now again control, and are oper-
ating, these two mines.

In addition, the Hansons almost twelve months ago made a deal for
the Summit mine, and they have been shipping ore from this mine. They also
personally own the Banks and the Prince mines on the same vein as the Summit.
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THE STEEPLE ROCK DISTRICT (cont'd)

In other words, for the first time in the history of this entire
district, ownership of 90% of the mines in this district is in the hands of
a very small group.

The history of the Steeple Rock district is that most of the
mining is shaft and the ore has a tendency to pocket. The result is that
no mine, with the exception of the old Carlyle, was a consistent producer.
The theory now in practice at the Steeple Rock district is that with a

number of mines operating, a consistent cash flow via shipping to the smelter

can be achieved.

When I was recently in Duncan, I discussed the feasibility of
erecting a mill in this district, now that a mill could be fed from many
sources.

Provided it meets with your approval, and with the approval of
the Hansons, it was suggested that the Hansons furnish sample stock from
all mines and that these be considered and analyzed by Hewlett with the
idea of possibly installing a custom leaching operation for this entire
district.

I would appreciate hearing from you, whether this idea has firmed
in your mind, and whether you wish me to proceed in exploring this pos-
sibility.

TAX SHELTERING SMALL MINES

As I mentioned above, I am working with two firms that specialize
in tax shelters. One of them 1s especially interested in gold/silver mines.
One of the criteria is that a tax shelter candidate is not a prospect but
rather an old mine of some type which can be pro-formed so that it shows a
fairly strong prospect of being profitable. I suggest that if you were
interested, I would send you papers outlining the tax shelter procedure
that one of the firms used. If I correctly remember our conversation, you
stated that in your stable there might be several old mining ventures which,
with todays high price of gold and silver, might possibly be suitable pros-
pects. Knowing one of the firms rather intimately, I can assure you that
they have considerable sums of money held in escrow awaiting suitable tax
shelter vehicles.

GOLDEN HTLLSIDE

Golden Hillside is a property that I have recommended for tax
sheltering. It does not completely fit the criteria that I have outlined
above. In other words, it is still a prospect rather than a possibly
viable mine. I have recommended it because adjacent to it is a large
extrusion of black calcite which forms a dike and the ore shaft that was
sunk did show considerable values. Also, the district has a successful
history.

Provided we sign the necessary papers with the owners, we will,
in all probability, want an additional geological opinion. During luncheon,
I asked you the impossible question about what would be the ball park cost,
and you answered me correctly that until I outlined what was wanted, it
would be impossible for you to give me even a ball park figure. This matter
was left that I would get in touch with you and outline what I wanted, and
at that time, you would furnish me an estimate.
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BLACK CALCITE

Hewlett asked for the sample of Black Calcite. I have asked
Jim Aspell to deliver a sample to Hewlett. As you know, there is a
large quantity of Black Calcite available throughout Arizona and New
Mexico. The basic problem is that no one, as yet, has come up with an
economical method of recovering the high values in gold and silver, and
the very small amount of platinum that is usually available in all Black
Calcite veins.

It is not my intention to ask Hewlett to study possible new
methods of recovery, but I am sending the sample purely because he asked
for it. As you know, if Hewlett or anyone else could solve the secret of
Black Calcite, it would be like discovering the Kohinoor Diamond.

T will await your comments on all the above and in the event
you need any immediate answers, Jim Aspell is my Arizona partner, and as
such, is cognizant of everything I do in the West.

Again, my thanks for being so courteous and giving me so much
of your time.

Sincerely,

HAMILTON ASSOCIATES & CO.

//Q(/Udf}zzl///
JMM/hs J.Michael Migel
-

CC: James Aspell
Dwight Lee
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RE: My trip to Tombstone on Wednesday, May 2, 1979, to inspect
the heap leaching operation.

On May 2 I traveled to Tombstone, Arizona to see first-hand Dick
Hewlett's heap leaching operation and to study its application to

our uranium exploration program in New Mexico. However 1 was
immediately struck with the inefficiency caused by the use of
used equipment and the lack of proper supplies. I plainly saw

several cases of excessive down time, delayed schedules and
costly additional work that was due to non-functioning, used
equipment and lack of proper supplies and equipment. In
particular, scheduling of work that is of a consecutive nature is
difficult, if not impossible, when one does not know if equipment
is going to work when it is supposed to, or if one piece of
equipment fails and this causes additional delays in the overall
program. This was evident at Tombstone in the few hours that I
was there where, for instance, the major expense for the day was
delivery of a tanker trunk of sulphuric acid which had to be
stored in a makeshift, unanticipated storage tank because the
intended storage tank leaked and the sprinkler system was not yet
in operation due to the use of salvaged, used pumps and plastic
pipe. This situation reminded me of an expression a friend of
mine used to use, "A dollar waiting on a dime." In the case at
Tombstone, the 1lack of $20 worth of plumbing and electrical
supplies disrupted the entire day's work for about seven people
and resulted in schedule disruptions which will take several days
to correct.

My recommendation 1is obvious. Enough money should be
appropriated to the job in order to get it done with new
equipment and plenty of the necessary supplies before the job is
underway. It can easily be seen that, given the present
situation, some minor mechanical problem could come up and
prevent the entire project from being completed. In other words
the project could become a complete failure based on the failure
or 1inappropriate use of a piece of used equipment. Of course,
much more likely is that the project will take twice as long to
accomplish as need be, resulting in an overall greater cost than
if new equipment and sufficient supplies were utilized in the
first place.

e =

WES/kar
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Mr. Richard F. Hewlett
Vice President

S.E.A. Hydromet, Inc.
Nellie Cashman Apts.
Cottage # 2

121 E. 5th

Tombstone, AZ 85638

Re: Tom Schloss, Dr. John Dean Visit - Evaluation of
Progress - Setting of Objectives, Activities, and
Record Keeping for the Next Week and Plans for the
Future

Dear Dick,

Since yesterday afternoon, I have spent approximately eight
(8) hours reviewing progress at Tombstone with Tom Schloss
and metallurgical consultant John Dean. John was engaged by
Tom to help us with what appear to be definite problem areas,
but particularly because of unsatisfactory performance at
Tombstone to date. Without going into a great deal of detail,
we are at least four (4) weeks behind your projections, and
400% over budget.

Our original objectives of Tombstone were to expend in the
range of $25,000 to make insitu tests of your metallurgical

. techniques, which you warranted would verify the techniques
and put us into profitable production with a substantial cash
flow. Up to this time, we have:

1. expended approximately $100,000,

2. changed metallurgical approaches several times with
. inadequate documentation, and

S have not scientifically verified nor documented even

the negative results, to my knowledge.
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Obviously, it is imperative to do the following:

1. Pick one metallurgical test at a time and follow
it through to completion, with careful documentation
that can be corroborated by other engineering or

metallurgical investigators -- negative as well as
positive information to be reported in an unbiased
manner.

2. Layout the goals and specific objectives of a meaning-
ful, concise, and reproducible metallurgical program.

3. Layout a tight operating budget for such a testing
program.

4. Determine a realistic timetable and action plan for
the above.

If the above is carefully done and realistic, I am sure that I
will be able to endorse it, and I feel that Tom will underwrite it,
assuming John Dean's technical approval. Without such a careful
re-evaluation and plan, I would have no option but to recommend
termination of further work.

The above summarizes in only very brief outline form our problems
to date and the intermediate term solutions to these problems, Of
even more critical importance is what we do in the next seven (7)
days. Tom, John Dean, and I have discussed this in great detail.
It is absolutely imperative that you carry out, to the best of

your ability, and in the highest professional manner, the following
seven-day action plan to meet the stated objectives, I think it is
obvious that the continuation of the program depends on this. I
think it is also obvious that no changes should be made without
documentation and verbal O0.K. from Tom and/or myself.

The activities and objectives to be reached are as follows:

ACTIVITIES

1. a) as a maximum, construct the following:

Area #1 - 3 1lifts
Area #2 - 2 l1lifts
Area #3 - 2 1lifts
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b) set up test leaches exactly like the USBM-Reno for

1) North slope dump '"ore' and 2) Manganese dump
”OI‘e” ;

c) after completion of the above, terminate the dozer
for the present:

d) prepare documented proposal of chemistry to be used
and wait for approval.

a) do not work on any other pads until written notice from
Tom or myself;

b) put Dusty in charge of heap. Have him do all physical
work there during the day and have Ed Rice take over
the night shift and report to Dusty. Dusty should
report to you. You are not to take any physical part
of the heap activities but only concern yourself with
engineering work, i.e.:

1) chemistry-metallurgy
2) Dbudget
3) engineering and quantification

Leach areas 1, 2, & 3.

Melt percipitates daily. Mail these to Tucson daily by
return receipt requested mail.

Keep accurate, concise, records which can be checked by
any independent professional, This should be done on a
form or forms of your own design, to include, but not
limited to, the following:

a) daily record of dimensions of dump under leach and
tonnage calculated for that area, plus supporting
data, measurements, etc.

b) record of through-put -- hours of leach per shift,
down time, etc.

¢) titrate return hypo solution to determine barren
strength, and for presence of zinc.



Richard F. Hewlett
June 22, 1979

| . Page 4

d) determination of H,O balance per shift; i.e, H,O
added to replace t%at lost to evaporation, absorption
| . in dump, or loss through pad.

1 e) weigh out of zinc used per shift.

NOTE: Materials balance is the key.

. 6. W. Edward Speer will take sample of:

| a) Emerald ore -- high Mn02 ore from dump

} b) North Ramp ore

7. Prepare a two (2) page memo specifying your opinion of
the best option for leaching Mn ore.

8. Come up with a realistic budget for the above.

OBJECTIVES

1. Document silver production from a specific amount of
heap ore, specifically from areas 1, 2, & 3, processed
from 6/22 /79 To 6/27 79,

2. Have documented budget for the above by the evening of
6/23/79.

3. Have test leach pads (as in Activities, #1lb, sections
1 & 2) and an action plan with proper miner-like record
keeping forms and budget by 6/26/79.

4. Have two (2) page '"best options'" report on metallurgy
. to use on Mn Ox ore by 6/26/79.

On or before the dates specified above, mail, by registered,
return receipt requested mail, one copy of all paperwork required
above to Tom Schloss in New York, one copy to John Dean in Rhode

. Island, and one copy to myself in Tucson. Also be prepared to
discuss all of the material in concise, brief terms on the morning
of June 27, 1979.
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Dick, I do not expect to have to tell you the details of how to

do and document your job. I do expect, at minimum, the above
outlined documentation, but it should not be limited to the above.
It is your responsibility to do what is necessary for documentation
and you will be held accountable for any omissions,

Very truly yours,
é}fﬂ D

Jdmes A. Briscoe

3

JAB:cmd

P-418

cc: Tom Schloss
Dwight Lee
Dr. John Dean
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TOMBSTONE EXPLORATION, INC.

2 Week Program

TO: Dick Hewlett
James Briscoe
John Dean

FROM: Tom Schloss

DATE: July 6th, 1979

OBJECTIVE: (Clear, Concise, Quantifiable)

1. Test metallurgy by leaching on test leach pad. Ore should be at
. value higher than break even cost.

2. Develop cash flow to finance # 3 by leaching ore from the heap on
a larger scale.

3. Cash flow to finance
(a) Drilling for ore control.
(b) Drilling in open pit areas to improve for leach.

PROBLEM: (What factors stand in way of achieving objectives)

1. TInadequate knowledge and experience of metallurgy and ore types
2. Capital to develop efficient;
(a) Drilling program feed control

. (b) Metallurgy

3. Time - causing disillusionment of capital.

SOLUTION I : (To achieve objectives)

. Conserve cash to insure best number of chances of finding ore of sufficient
quality to test plant operation and start cash flow.

IMPLEMENTATION:

Take known data and assign priorities to five target areas.

‘ 1. Fully describe for each target

all of the characteristics and
reason why chosen including ore
types, screen analysis, AA results
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Tombstone Exploration, Inc.
July 6th, 1979 - contd.

IMPLEMENTATION: (contd.)

1. contd.

quick cyanide analysis, estimate of
amount of tonage, history and references.

N

(.5 day per target x 5=2.5 "Mountain and Valley" each to 5' to 10"

aays) 3. Scrape each side with dozer and send in
scrapper to pick up 100 tons.
4. In highest priority target area, split
that heap in half and crush half.
( 5 - 7 days) 5. Take sample for each of new 6 piles and
send to Jacobs.
(Concurrent with # 4 6. Test each leach area separately.

per target take 2 to 3 days)

7. Use straight cyanide for each test as a
control test unless John approves another
type of test.

8. Analyize results to determine:
(a) Cost for reagents.
(b) Time to set up and process heap.
(c) Best approach to crushing decision.
(d) Type and size for plant.

RESULTS:

1. Five areas analyized with 100 tons each in a short time.

2. Knowledge of results in 48 hours after first "Mountain and Valley".

3. Ability to go back and dig holes with back hoe to quantify this quantity
and quality of ore. (Implement Solution II).

4. Five chances to find ore.

COST:

1. Scraper No/Charge
2. Dozer @ 6/hour for 2.5 days $144.00
3. Five large samples sent to Jacobs $250.00
4. Labor

SOLUTION II:

Fully analyize one given area (East I).

2 days 1. Use back hoe to drill 4 to 10 holes.
5 days 2. Send assays to Jacobs for assaying.
2 - 3 days 3. Test heap leach ore from holes. May have

to wait for results from Jacobs.
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Tombstone Exploration, Inc.
July 6, 1979 - contd.

1. Knowledge about one area.

2. Ability to extract information on this ore.

3. If results are poor then must start whole process over.

4, 10 Tons of ore per/hole x 4 to 10 holes = 40 ton to 1000 tonms.

COST:

1. Back Hoe - $400.00

2. Man & Gas - $ 30.00

3. Lab Fees - $200 - $500
4, Labor -
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1700 Broodway  ® New York, New York 10019  » (212) 247-0420

REVIEWED
JUL 101973

By,:it_;g

TOMBSTONE EXPLORATION, INC. Kt

[L
B o
2 Week Program l"’ / YN

TO: Dick Hewlett

James Briscoe
John Dean

FROM: Tom Schloss

DATE: July 6th, 1979

OBJECTIVE: (Clear, Concise, Quantifiable)

1. Test metallurgy by leaching on test leach pad. Ore should be at
value higher than break even cost.
2. Develop cash flow to finance # 3 by leaching ore from the heap on
a larger scale.
3. Cash flow to finance
(a) Drilling for ore control.
(b) Drilling in open pit areas to improve for leach.
PROBLEM: (What factors stand in way of achieving objectives)
1. Inadequate knowledge and experience of metallurgy and ore types
2. Capital to develop efficient;
(a) Drilling program feed control
(b) Metallurgy
3. Time - causing disillusionment of capital.

SOLUTION I : (To achieve objectives)

Conserve cash to insure best number of chances of finding ore of sufficient
quality to test plant operation and start cash flow.

IMPLEMENTATION :

Take known data and assign priorities to five target areas.

1. Fully describe for each target
all of the characteristics and
reason why chosen including ore
types, screen analysis, AA results
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Tombstone Exploration, Inc.
July 6th, 1979 - contd.

IMPLEMENTATION: (contd.)

IR

(.5 day per target x 5=2.5 2,
days) 3.
4,
( 5 - 7 days) 5
(Concurrent with # 4 6.
per target take 2 to 3 days)
T
8.

RESULTS:

contd.

quick cyanide analysis, estimate of
amount of tonage, history and references.

"Mountain and Valley" each to 5' to 10'

Scrape each side with dozer and send in
scrap#er to pick up 100 tons.

In highest priority target area, split
that heap in half and crush half.

Take sample for each of new 6 piles and s
send to Jacobs. e

Test each leach area separately.

Use straight cyanide for each test as a
control test unless John approves another
type of test.

Analyize results to determine:

(a) Cost for reagents.

(b) Time to set up and process heap.
(c) Best approach to crushing decision.
(d) Type and size for plant.

1. Five areas analyized with 100 tons each in a short time.

2. Knowledge of results in 48 hours after first '"Mountain and Valley".

3. Ability to go back and dig holes with back hoe to quantify this quantity
and quality of ore. (Implement Solution II).

4., Five chances to find ore.

COST:

Scraper
Dozer @ 6/hour for 2.5 days

1.
2.
3. Five large samples sent to Jacobs $250.00
4 et

. Labor

SOLUTION IT:

No/Charge
$144.00

Fully analyize one given area (East I).

2 days 1Y
5 days 2.
2 - 3 days 3

Use back hoe to drill 4 to 10 holes.

Send assays to Jacobs for assaying.

Test heap leach ore from holes. May have
to wait for results from Jacobs.
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Tombstone Exploration, Inc.

July 6, 1979 - contd.

{‘l. RESULTS:

2 (A Knowledge about one area.

2 Ability to extract information on this ore.

3 If results are poor then must start whole process over.

4, 10 Tons of ore per/hole x 4 to 10 holes = 40 ton to 1000 tons.

COST:

1. Back Hoe - $400.00

| 2. Man & Gas - § 30.00

} 3. Lab Fees - $200 - $500
4., Labor -




July 10th, 1979

Dear Mr. Hewlett L///,
&

Dr. Dean

Tom has asked me to type up this report re:
Combined Progress Report and '"Pilot Test' Design.

Would you kindly review and/or correct where

needed. We have the original hand written copy
on hand here at our office.

Thank you.
Sincerely,
Angie Cassidy
Secretary to

Thomas H. Schloss
Chairman of the Board

MS/ b

Attch:

FAMCO |

1700 Broadway  *

New York, New York 10019

(212) 247-0420
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FAMCO

. 1700 Broadway New York, New York 10019 (212) 247-0420

. TOMBSTONE

TO: Tom Schloss, Dr. John Dean, James Briscoe
DATE: June 27th, 1979
‘ FROM: Dick Hewlett
RE: COMBINED PROGRESS REPORT AND "PILOT TEST" DESIGN

TOMBSTONE PILOT LEACH

A pad and leaching area will be constructed on the north side of the heap,
starting near the north ramp and extending north around the heap (see sketch A).

Activities required are:

‘ 1. Doze brush and prepare site.
2. "Grade" area to level and build in a drainage slope.
3. Haul tails on to site.
4. Level to 3-inch 1lift.
5. Water -saturate with water truck
6. Compact with loaded - loader
7. Repeat 3-6 until 4-3 inch lifts are layed down, leveled, saturated &

compacted.
The above constructed in a manner such that in addition to provide an impermeable

base for "pilot" leach tests, the pad will later be used for production without
further construction.
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Heap Pilot Tests:

Tonnage for each test to be "heaped" on each separate section of the pad

be 200 tons. This will occupy a square area of:

= Lw ( 5 ft high)

200 T = Lwh
TF Tonnage factor
18.5
200 T = Lw 5 Lw = 740 f¢t. £
18-2 L oril=ws wiklft.

Therefore, the area would be 30' x 30' and 5 foot high.
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Pilot Spray Parameters:

Lift Ore Mean Number Tons Treated Gal/min Gal/Min
Height Surface Ar;a Sprays  per Spray per Spray _per 100 ft 2
f
5 740 *t 4 50 5 0.68
Flow Rates:
20 6PM = 20 6PM (60 M.P.Hr.) = 5 ton/hour
240 Gal/Ton
For Spray Mainfold for 20 6 PM
Pipe size (Di) = 2.2 W 0.45 Duv = 1.:9 or
2 inches
e 0.31
Where D = Pipe Diameter
W = Weight flow (thousand #'s mass/hr)
e = Fluid density = mass/ft 3

Solution Balance:
A, Water of saturation

10% of tonnage = 0.10 (200 T) = 20 tons
B. Period of total saturation

20 tons = 4 hours

5 tons/hr
o Circulation Rate: 5 tons/hour
Dis Evaporation: Very small because no pond will be used for circulation. (the

pond will be used to test —evap.\:a decomposition of hypo, etc.




Page 4, contd.

General Analysis Procedure:

Collect Sample (Site Run)

Cone & Quarter

i e

Split A Split B Split C
\L Crush & Pulverize
Tyler Screen Analysis Riffle
4
Specific Specific ¥ Specific Split Split
Coarse Fraction Coarse Fraction Fire Action A B

\ bf/////, v vr‘ii’/‘/_/ﬂ,,///
Barrel- Scale Benei, = Scale<:

Test Test (Flask)
(30-2004#) (4-390 gra)

Y

Au/Ag (Atomic Absorption)

Fiég/ﬁéggz



DISCUSSION OF GENERAL ANALQS
PROCEDURE:

A. Objective - Solvent Analysis & Economics

Collect 5 # sample —3 crush & pulverize.

. Cone & quarter if other tests are to be made from this site.

Riffle to obtain desired sample sizes. L

Send 1 # sample for fire assay (lab uses 1 assay ton = 30 grams)

Weigh as many samples as there are solvent tests. I usually use 30 grams.

. Label and charge each sample ( 30 grams ) with solvents previously prepared.
Save a blank solvent sample 50 ml.

Shake 8. filter -

Determine Au & Ag concentration using atomic absorption
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ATOMIC ABSORPTION METHODS

Basic

Proced

are:
1. Sample
2. Sample

size  (4—— 200 grams)

Type: A. Screened——> Fires

B. Sample Run— Coarse & Fires

C. Crushed & Pulverized

3. Sample Weight: Solution weight ratio

ure:

A. Weigh

B. Select
C. Filter
D.

sample
solvent c. agitate (shaker)

Prepare filtrate for AA determination

Conversion of AA determination (t. oz./ton soln) to t. oz./ton ore:

AA Determination I

E

(t.oz./ton soln

XAMPLE:

o |

wgt. soln.
wgt. ore

[: 90 m1 = 90 gr. soln =
30 gr.

Other Example: Larger Test
300 ml soln
30 gr. sample

Lu] [w] - [w]

= t. oz.
ton ore
A%] 90
[ 30 or 3
10 = 6 oz.
Ton Ore
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Atomic Absorption Interference Problems:

Effect of common elements on absorbance of Au resonance lines

- (air- C, H,

Solution Au 242.8

1000 ppm K .002

| 1000 ppm Na .003
| ’ 1000 ppm Al .030
‘ 1000 ppm Mg .002
1000 ppm Ca .015

1000 ppm Fe .017

Therefore, when aqua regia or other acid digests (as Hbr + Br2 ) are used,

various elements as mentioned
yielding a false Au reading.

Interference Test: Gold wave

Dilution

_“\" /“\ JJ,A‘}- ‘\7'*{4&&
\

!
y i
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- R P
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it 4 2
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/
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065

above cause interference in the gold wave length
length

Dilute sample and compare calc. Au value with AA
reading is higher than calculated and various
interference.

Note: Yellow or colored flame indicates possible
interfering element. Also blank of solvent
solution indicates and quantifies interference
except for intefering soluble elements as
aqua regia and iron (acid soluble).
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Ferrous Sulphate
Source: McKesson - Tucson

Bags Price

S G~ 9 $24.15/100 #
10 - 39 19.50/100 #
40 - 100 14.15/100 #
+ 100 12.65/100

Ferrous Chloride
Source: McKesson - Tucson
Chem West - Fontana, Calif.

Tank car = 50,000# = 25 tons
30% solution ____» $140/ton3 anhydrous F.0.B. L.A.

Price Tankcar Freight LA-Tombstone(May Frt. Rate
$1050 = $0.021/# $2.45/100 #
51,225
10.478
#/Gal Total $2,275 T
50,000 # $ .477/Gal

4772 Gal .0455/# T 30%
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Solvent/Reagent Prices

Plus $30.00/Drum Deposit

Na OCI (Sodium Hydpochlorite)
Source: Copper States -Tucson
147% Solutions -55 gal Drums
Quantity: 55 gal. Drums Price:
1-5 .90/gal
6-9 .85/gal
10-14 .80/gal
15+ .75/gal
s Cl3 Ferric Chloride
Source: McKesson— Tucson
Drums
55 Gal Drums 1-4
Be Sp.Gr FeCl3 Gr/ Al ##/FT 3
42.3 1.4118 447, 621.2 38.78

147% Soln
NaOCI
Sp. Gr. = 1.1365
Gr/ = 159.1
#/Gal = 1.328

[:9.475 #T/c31]

$9.50/100#

E.WT #/Gag

5.184 {#/Gal.
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$150/100% Ton

SULFURIC

ACID
Source: Apache Powder = St. David
NITRIC
607 HNO3

70% H2504

$6/100% Ton

Average tanker wgt = 22 tons

60% HNO3 = 6.843 #/Gal
= 1.3667 Sp. Gr.
= 11.394 #/Gal
=175.5 Gal/Ton

22T (HNOB) = 3861 Gal.

22 (.60) = 13.2 100% Tons

(13.2) ($150/T) = $1980

+ Freight = 90

HNO $ 2070

3

$24.09/Ton

.047/#

.078/# — 100%
.536/Gal-Dil
.894/Gal-100%

IRON PELLETS

Kore Industries

Ceorgetown, S. Carolina

Texas Steel
Beaumont, Texas
A.R. Holzworth

Oregon Steel
Bill Bottomley

70% H2504

9.408 {#/Gal.

= 1.6105 Sp/Gr.

13.472 {#/Gal.

= 148.96 Gal/Ton

22T (H,80,,  _

22 (.70)
(15.4) ($6/Ton)

3277.12 Gal.
15.4 100% Tons
92.30

1-803-546-2525

1-713-768-1251

1-503-286-9561

+ Freight = 90
COST H SO $182.40
2774
=
Ton (dil.) $8.29/Ton
# (dil.) .004/#
# (undil) .006/# - 100%
Gal (dil) .056/Gal - dil.
Gal (undil) .080/Gal - 100%
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Midoex
Source: Charleston Steel Mills

Lime

Source: Paul Spur- , Douglas, Ariz.

Processed - Stock Dust (62% Ca0)

$6/Ton or $.003/#

SH,0

S5 0, . 2

Sodium Thiosulfate: (Na2 2 03

Source: Hills Bros., Tucson Ariz.

Bags Price
100# 1-10 $24.60/100 #
Bags 20 $19.70

Salt:(NaCl)

Source: Southwest Salt - PHX

$15/ton + $A15/ton Freight = $30

2000#

$0.197/#

——

or 1%c¢/#
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SUMMARY

Chemical & Reagent Cost -

Delivered to Tombstone

Solutions
Name (% Soln.) Cost-Dil
NaOC1 14% 75¢/gal
FeCl3 447 1.12/gal
FeCl, 307% 47.7¢/gal
H2$04 70% 5.6¢/gal
HNO,, 60% 53.6¢/gal
Solids
Name
Fe SO,. H,0
2
Na28263 '5 1,0
NaCl
Lime
NaCN
%5” Dust (Memllite)
NaZS
Lead Acetate
NaZO

LEACH TEST SOLVENTS

For Bench Scale ; then Barrel; the pilot

LB CaS?Limontic
Solvent Phase Clay-Ls
Pre—-treatment H2804
+
NaCl
+
NaOCl
Leach (ag) Na2520 SHZO

Cost/# - 100% (Tombstone)

$.560/#
.216/#

.150/#
.006/#
.078/#

Cost/# - Tombstone

$ .1265/#
.197/#
.015/#
.003/#
.587/#
.662/
.248/¢#

2.30/#
.18/
gas?Limontic
Clay-Ls.)
H,S0,
+
NaCl
+
NaOC1l
NaCN
Lime

SR-3 Resin

$ 6.50/# - Small Lots

Case

c (Mn-in Ls.

with limonitic
—> jarosites)

H,SO + Fe C1

2774 =

+
NaCl

Na25203 SH20

or

CN
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Computation of Solvent Concentrations Having the Same Cost/Ton Solution

Method A: Cost/Ton Soln. Method

Example:

X =1/# & concentration = 1#/Ton Soln.

Dili fast”

i it A

.74

Method B: # / Ton Soln. Method

' 7~ el . 5 2 /
” //7/)-./\'/7/ . EcCuvronec. / Ton Lol \/

V4 #/Ton | zeo ot JEFEne LN )

Strne cond buir )
<

(.
i
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Solvents/Reagents

Delivered to Tombstone

Table of Comparative Solvent Strengths (50¢/Ton Solution)

Solvent

H2504 (70%)

NaOCl (147%)

Fe C1

2 (30%)
HNO3 (60%)
FeCl, (44%)
Solvent
NaCl
Na25203 .5H20
NaCN
FeSO, .H,O

4 2

50¢/Ton
$/# {f/Ton
$.006 83.3
.560 «9
.150 3.3
.078 6.4
.216 2.3
50¢/Ton
$/# #/Ton
.015 33.3
. 197 2.5
.587 +9
.1265 4.0

grg

gr/ é

16.7
1:3

.45

2.0

ml Soln./

37.2

2.8

4.4

3.9

1.9



LConsultants in:

* Hydrometallurgical recovery

* Heap and conventional leaching
e Precious and base metals

* Uranium/Vanadium

* Tungsten

Worldwide Mobilization
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S.E.A. Hydromet, Inc.

NaCN T.itrnation

Genenal

A cyanide milE solution 4s titrated {on NaCN contont

[ivisie

Southwestern Exploration Assoc

4500 E Speedway , Sun
Tucson, Arizona &
(60)2) 795-

whard F Hewlent
Vice Precident and General M
Chemizal Engineer
AMining Engincer

us ing

sclven nitrnate and potassium iodide as an indicatox.

Stodichiometnry

AgNO3 + 2 NaCN = AgNa(CN)Z + NaNO

3
Mofecufan Weight AgNo
T69. 39
Parametens
Fern a 20 me sample:
Poh - = 500 mg/‘iten
Ton Soln.
Thernefore, forn a 20 mf sample;
500 mg/liten X/20 me

Grams CN titrated pern Riten:

Divisions Pern mk Grams CN/Rliten

1 1

LN
SONO
. .
~N W,

>
n

g

~O

10

o <7

3

L
[& \

| »

M

Ji

mg CN
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Standand Prepahrafion:

X

| Grams CN/E i
. 9§.04 169. 89 ; where X = ghamh A;:\’O%'{ {10k
Standard 4 CN/ton solutach

Divisions/ml
Grams AgNO3 mI neading X Factcr

Pen Litel

1 17.329 1.00
| 4 4.332 .25
| 13.9 1.248 L0772

| .
| . Standand Preparafion

Disokve the desined S4fver Nithate 4in one Riter ©3

waten.

The KI 45 a 59 solution.

‘ [. Procedune

Measune 20 ml cyanide sclutaon

Add 3 drops KI sclution
Add enough AgNO3 standand fo zeno bunet readaing
Add drnop-wise AgNO 3 untitl a constant gcﬁﬂcwésh-mka

i St

tunbidity A4s obtained .
5. Record ml used fon giosts Lo tunn to clouds{end-pcins
6. Multiply by facton on ube table

RO G N R
o @, e, b

F. End-Po4int Standards
cran i standatds
Muen{es crebat

In ondern %0 determine the propelr end-point,
musi be prepared %0 calibrate the titnaton's "
Cyanide Standand Standard Prepaxratichn

1500 mg. CN/&

3 #CN/Zon

yA 4 1000

1 i 500

.5 Y 250 ¥
125 "
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me AQNO3 Standaxd
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10.

5.

20,

&5,

30.

4

CYANIDE TITRATION TABLE(7. 745 gn. AgNe, /()

00

O oo 9 G
N T

Iy
12.
13,
14.

16.
17
1§.
19,

4
22.
23,
24.

26.
27.
2§.
29,

BN -
¢ @ e .

Sooo

0.000

b
I,
2
fax
P
s
JL
I.
I.
1.
1
P
I
1
Z.

Zs

2.

<072
144
L2156
.28
2560
$4:32
-804
<576
.645%
wd 20
292
. 864

.936
00s
080
152
224
296
3668
440
512
584
656
L7268
§00
§72
.944
016
088
160

# CN/ten solutic,
— RO Seluty
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lMemo to: J, A, Briscoe, SEA; cc: T, H. Schloss, R, F. Hewlett
From $ J, G. Dean

. Subject: Selection and Evaluation of Tombsone COre Samples.,

Dear Jim:
We have been applying pretreatments and leach tests to the
. . various ore samples supplied by Ed and Dick. Although the
actual data available are quite limited, they are supplemented
by more extensive qualitative observations and the combined
information seems to merit discussion.

We applied first comparable thiosulfate and cyanide leaches to
the 10 1b shale and gquartzite sample from the north ramp(Ed's
#623798), as described in the memo to Dick of July 3., The fire
assay results from Jacobs are summarized below:

Ag Au

Initizl results, sample prepared by Jacobs 1560 +005

Feed pulp prepared by JGD ~=~memeccmeccccacaa 1,85 .01
. Tails from thiosulfate leach ~eecevccccccaw 1,80 .005

Talls from cyanide leach =~ceccacocaccenae  1.35 02,

The first two samples should have been identical, unless Jacobs
did not conform to the Richard's minimun sample guide as a
function of particle size. It would be of interest to have
their full practice in handling this type of material, and also
their evaluation of the precisgion which can be expected from
their fire assays,

The second pcint of interest is that the figures for gold have
& whimsical quality, My subsampling was with a very fine grindg .
with meticulous mixing and splitting., These data rather con-

. clusively suzgest that we cannot use fire assay of telils as a
guide to leaching unless we can achieve more precision. Your
suggestioms on this point will be appreciated. ;

1f we can accept the silver assays, at least on the fine pulps,
as more precise, then we can conclude that the thiosulfate was

. ineffective in leaching the silver (2.7% dissolution) and that
the cyanide was only slightly more effective §27% dissolution).,-
These observations are qualitatively in accord with my sulfide
precipitation tests, especially as to the ineffoctiveness of
the thiosulfate.

‘ Similiar tests on some of the other samples supplied by Ed4 in
this same shipment suggest that the low silver values resist
dissolution even under ideal conditions. There seems no evidence
of the usual silver carrying mineralsj rather there is a suggecte

<
ion that the silver may be present as refractory silicates,
Can mineralogy help us” find some more responsive feeds?

JGD:bm gﬂ‘/




© RECEIVEDJUL 20 1978 o e It

liemo to: J., A. Briscoe, SEA; cc: T. H. Schloss, R. F. Hewlett
. From : J. B. Deand

Subject: Selection and Evaluation of Tombsone Ore Samples.

‘ Dear Jim:

We have been applying pretreatments and leach tests to the

various ore samples supplied by £Ed and Dick. Although the

actual data available are quite limited, they are supplemented

by more extensive Qualitative observations and the combined
. information seems to merit discussion.

We applied first comparable thiosulfate and cyanide leaches to
the 10 1b shale and quartzite sample from the north ramp(Ed's
i7623798), as described in - the memo to Dick of July 3. The fire
assay results from Jacobs are summarized below:

Ag Au
Initial results, sample Prepared by Jacobs 1.40C .005
Feed pulp prepared by JGD =--cocemeccceo__ 1585 .01
Tails from thiosulfate leach —---emcc-eeo_. 1.80 .005
Tails from cyanide leaCh --co-emecceee—___ 1.35 .02
. The first two samples should have been ldentical, unless Jacobs

did not conform to the Richard's minimum sample guide as a
function of particle size. It would be of interest to have
their full practice in handling this type of material, and also
their evaluvation of the precission which can be expected from
their fire assays.

The second point of interest is that the figures for gold have
& whimsical quality. My subsampling was with a very fine grind
with meticulous mixing and splitting. These data rather con-
clusively suggest that we cannot use fire assay of tails as a
guide to leaching unless we can achieve more precision. Your
suggestiors on this point will be appreciated.

. If we can accept the silver assays, at least on the fine pulps,
as more precise, then we can conclude that the thiosulfate was
ineffective in leaching the silver (2.7% dissolution) and that
the cyanide was only slightly more effective (27% dissolution).
These observations are qualitatively in accord with my sulfide
precipitation tests, especially as to the ineffectiveness of

‘ the thiosulfate.

Similiar Cests on some of the other samples supplied by Ed in

this same shipment Suggest that the low silver values resist

dissolution even under ideal conditions. There seems no evidence
. of the usual silver carrying minerals; rather there is a suggest-

ion that the silver may be present as refractory silicates.
Can mineralogy help us” find some more responsive feeds?

JGD: bm .
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. Subject: liineralization and Leaching Characteristics of Tombstone (=cs.

Dear Jim:

With further refercence to my memo to you of 7/12 and the one to

‘ Ed of 7/13, the sem: ,1; from the heap ':f::c ‘h.l}’ supplied by kg
Give a &oor crocssect] of the minerzal I d
halides, and the obsta e to c:t“*cLﬁca
various ¢ : The les subs cjv””“lj
seea to contain somc er halides and are

responcsive to Lxrect
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LETTER

Southwestern Exploration Assoc., Inc.
IN REFERENCE TO:

‘ 4500 E. SPEEDWAY, SUITE 14
TUCSON, ARIZONA 85712

(602) 795-6097 A FIRST CLASS MAIL []  INTER-OFFICE D

HOW TO USE THIS
DAY/TIMER
e . LETTER TO SAVE TIME.

Type- or write your reply in the space below. Then mail
the white copy to us and keep the pink copy for your files.
You'll save time ond effort, and we'll have your answer
much faster! Thank you.
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‘ MEMO

Copies To: John Dean, Tom Schloss

To: R.F. Hewlett

. From: J.A. Briscoe
Date: July 19, 1979

Re: Sample Collecting Procedure, Tombstone Project P-418,
Tombstone Hills, Tombstone Mining District, Cochise
. County, Arizona

The following will standardize our sample collecting procedures
for all future sampling at Tombstone, and will remain in effect
until written changes should be received superceding this
procedure, by myself and/or John Dean.

The main parameters in sample collection are:

. l. The sample should be representative of the rock or

mineral environment which it is meant to test.
Therefore, great care should be used in determining the
sample boundaries in relation to:

a. Rock type

b. Mineral zonation

c. Oxidation state

d. Geologic structures

e. The amount of continuity that can be determined

for the above characteristics so that the volume
‘ of rock represented by the sample can be
calculated.
2. Whether or not the sample is representative of the rock
l . volume it is meant to test is a critical factor which
relates to:

a. Size of the sample taken

. b. Coarseness and degree of homogeneity of the

mineral contained within the sample




Cc. 1Its physical characteristics with regard to
breaking and ease of homogenization
d. Its unit value.

This is a very complex subject as you know. However, correct
sampling is critical to our evaluation of the precious metal
content of material proposed for treatment at Tombstone.
Appended is a Xerox copy of page 5-72 to 5.4.2 of the SME Mining
Engineering Handbook, Volume 1 which is a good guide to sample

size and crushing sizes required before splitting. This guide

] e in X
©

should be adhered to as closely as possible. [ Y sed |

Tk b o S52hble Zind)
S.E.A. has used standardized sampling proceaures over the last 5
years. These kmpcedures include numbered sample sacks, wooden
sample stakes wiﬁﬁ possible metal tags, character sample sacks,
standard geochem assay forms, and topogréphy ot the sample site
after the sample has been taken, using a 35mm camera. Notes on
the photography are taken on standard NCR photographic note forms
similar to the geochem sample form.

I'm transmitting to you with this memo 15¢ individual forms
issued for 150 samples and 150 photographs, and 16 rolls of Kodak
Ektachrome ASA64 35mm in 36-shot cassettes. I'm also
transmitting to you 100 8-1b. size sample sack kits which include
a cloth sample sack with number imprinted on it and two wooden
stakes to be placed at the beginning and end of the channel
sample. These wooden stakes have metal embossable tags for
annotation of the sample number. Also enclosed is a plastic
character sample sack. Monday I am sending you large 160-1lb. ore
sacks with essentially the same kit attached. The sampling
procedure will be as follows: identify a specific rock type -
mineralogic type or other feature which will be meaningful to
sample. Obviously for very large features in excess of 20 to 30
feet (this may vary according to circumstances) multiple samples
should be taken. First, mark the sample location with green

spray paint, then take channel chip samples or other samples as




5-44 EXPLORATION For MINERAL DEPOSITS

degrees to quartz-sericite-clay assemblages. The subject includes many variations
among districts. A simple model consists of a core of potassic alteration surrounded
vertically and laterally by quartz-sericite. Vertical dimensions of this simplified
model are uncertain because the total vertical length is not known for any one
deposit. Indications are that minimums of at least a few of the largest deposits
were, prior to erosion, at least 10,000 ft and probably much greater. It is important
to attempt to estimate the vertical position which a newly discovered deposit
may occupy in a model. The tops of several major ore bodies have been discovered
in recent years at depths of 2,000 to 3,500 ft. These discoveries have been due
to recognition of vertical and horizontal zonal characteristics.

2. The interpretation of leached outcrops, or “capping,” is based on the subtleties
of the chemistry of oxidation and leaching of iron, copper and molybdenum sulfide
minerals, and on the geologic history of those processes. Oxidation proceeds slowly,
and in many regions it has been outstripped by erosion because these disseminated
deposits all originated in broad belts of contemporaneous or subsequent mountain-
building. If original iron/copper sulfide ratios were less than about 5:1, indigenous
limonites having a black to seal-brown color, with a bright-red streak (in contrast
to transported limonites with similar color but an orange streak), indicate that
chalcocite originally was present. Diffused orange, brick-red and yellowish limonites
indicate that pyrite with little, if any, copper sulfide was present. Parallel thin
ribs in cavities, together with brownish limonites, suggest the original presence
of chalecopyrite. Pale-yellow ferro-molybdite, of course, indicates that molybdenite
was present. These features are quantitatively diagnostic only if the original metal
contents were more than about 0.5% Cu or 02% MoS..

The evaluation of exploration possibilities of newly discovered disseminated
sulfide prospects involves a number of variables and uncertainties, but many aspects
of the problem are subject to understanding and prediction if geological observations
of physiographic and tectonic history, rock types, structures, alteration and limonites
are made first.

5.2.5D—SPECIAL EXPLORATION TECHNIQUES—PLACER DEPOSITS

Joun H. WELLS

Placer exploration involves four basic steps: (1) reconnaissance of the lands,
(2) sampling, (3) sample processing, and (4) evaluation of results. These steps
may be taken separately or combined. Each is important in itself and each may
be ecritical in relation to the end result. Work related to exploration drilling or
to otherwise testing a placer deposit commonly is referred to under the general
term “prospecting.”

Reconnaissance—A preliminary inspection of the lands should precede any detailed
placer examination or sampling work. If the property is small, this may take
less than an hour but if it is large, or if it contains significant mineral exposures,
several days of presampling reconnaissance may be in order. Aerial photographs
can be most useful in dealing with topography, drainage and many other features
not easily seen on the ground. There is an unfortunate tendency to minimize
the importance of the reconnaissance step. The history of a district can help
in selecting and interpreting placer samples in the reconnaissance phase. Any sign
of old workings should be carefully investigated. Production records are invaluable,
and nearby mines should be visited and examined whenever possible. Reconnaissance
procedures must be tailored to suit each situation, and the time and effort required
depend on the examining engineer’s experience and perception.

The reconnaissance evaluator should have a thorough knowledge of placer mining
and the various operating methods. In particular, he should know the principal
limitations and major pitfalls.

sampling—Contrary to popular belief, representative placer samples are difficult
to obtain. In most cases, sample results require careful interpretation. Some impor-
tant considerations are:

| - .
® ® o

EXPLORATION - 5-

Large Particle Size—The typical placer deposit is a mixture of fine sand, pebb
and boulders varying from a few tens to perhaps hundreds of pounds each, maki
it very difficult to take a small representative sample.

High Unit Value of Gold—Any error in mineral content of a placer sam
will be highly magnified in the cnd result. In a commercial placer the relat:
amount of gold (by volume) may be on the order of one part gold to a hund
million parts of gravel. Ground having a gold-gravel ratio 1:100,000,000 by volu
is worth approximately 15¢ per cu yd @ $35 per oz. A single small particle
gold in a pan of gravel can be equivalent to 2 to 5¢ per cu yd. This is illustraf
by Table 5-4.

Minerals Other Than Gold—Placers chiefly valuable for minerals such
monazite, rutile, cassiterite, ilmenite, etc., generally are easier to sample and evalu
than gold placers. These minerals commonly have a relatively low unit va
and make up a larger part of the mass, so that extraneous particles have ]

TABLE 5-4—Effect of Single Small Gold Particle
on Placer Sample of Typical Size

Size of Gold Particle and
Effect on Sample, $ per Cu Yd

Size of

Drill Hole or 20-Mesh 40-Mesh 60-Mesh
Channel, In. (6.57 Mg) (0.91 Mg) (0.27 Mg)
TY6 i s sire o sommmn s s $0.58 $0.08 $0.0234
O L I s R 1.18 0.16 0.05

3 A .o a5 3 5 S ® O e 3.60 0.50 0.14
(- o S S 1.42 0.02 0.06

B D Blicerareime o s 2 wimioim 00 s wiose 0.71 0.10 0.03
BEDE T2, nune « o uciimsinns! o1 tovmns 0.35 0.05 0.01%4
§ 52 | SR 0.18 0.023% 0.0034
16-it: PBDE. . cicv ;s wmmus 1.18 0.16 0.05

*180 pans per cu yd.

Values shown are those which would result from one gold particle in
a 1-ft sample increment or drive, and are based on gold weights deter-
mined by the author, with gold @ $35 per oz.

effect on calculated values. Often such deposits are of well-sorted small-g detr
materials, such as beach sand, making it easier to obtain representative 3 es.

Erratic Distribution of Values—Valuable minerals are not distributed unifor
through the typical placer deposit. Heavy minerals and gold in particular commc
are confined to narrow discontinuous pay streaks with little or no value betw
them. Coarse gold is exceptionally erratic and reliable evaluation of results
require more than taking a few small samples and an exercise in arithmets

In theory, these problems can be overcome by taking bulk samples (meast
in tons rather than pounds) but this seldom is resorted to in actual prac
Some argue that taking a large number of small samples will statistically ca
the eccentricities of a given deposit, but practical considerations scldom pe:
this approach.

Industry Practice—In modern practice by established placer organizations
employee is placed in charge of evaluation who has wide experience with
type of deposit. Limited credence may be given to any one sample and,
a thorough study of all prospecting data (perhaps with taking of additional ¢
samples), experience-based adjustments, or “correction factors,” are applied to
initial sample data where needed. Successful placer companies rely as mucl
experience and the insight of management and prospecting personnel as the
on initial sample results.
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Memo to: J. A. Briscoe, SEA; cc: THS, RFH / /

From : J. G. Dean

Subject: TEI Project. Preliminary Tests on Heap.

Dear Jim:

In accord with your suggestion for sampling the heap, we took
one exploratory sample during our visit last week and carried
it through an exploratory test procedure.

Dusty operated the backhoe with the objective of trenching a
pit 2'x10'x10"'" deep. The sides tended to cave until the trench
widened to 6-8', but we got a fair sample, split it with the
backhoe and finally picked up about 5001lb for transport in the
scoop to the work area. This operation took about 30 minutes.

We then coned and quartered the sample on a plastic sheet, re-
moving about 25% of plus 2%% pieces by handcobbing. The -2%"
material contained perhaps 40% -%' and seemed a good mixture
for percolation testing.

Approximately 2001lb dry basis was charged to a heavy plastic
barrell and leached by recycling 21b sodium cyanide/T plus lime
for 4 hours. The leach solution remained virtually barren as
judged by the sodium sulfide test. It seemed quite definite
that further leaching of this particular area of the heap would
yield at best very marginal results.,

We then broke up the +2%" material with hand hammers until 101b

was reduced to about -1%, The product did not contain many fines,
perhaps 5-10% -%''; it was leached by hand agitation in a pail.
#/ithin 30" we got positive silver dissolution estimated at 0.4Toz/T
ore. This crude and preliminary test seemed to confirm the idea
that there are recoverable values still present in the coarser
pleces of the heap, but whether they are of any economic interest
remdins to be. established.

We also made a 2001b barrel test on material brought down from
the area of the cut where we crawled into the addit for our dis-
cussion. Within 10 minutes of leaching we got a very positive
test for silver and the solution soon corresponded to greater
than 5Toz/T in the feed. In contrast to the heap, there seems to
be every encouragement to develop at least a conclusive test
program for the Contention dike area.

A well organized sampling and test program could be quite expensive
and time-consuming. It should lead to data showing realistic
cyanide leaching results which can be expected from the method

to be used, as well as ore reserves, mining costs, etc. Iy

general impression is that we will have to beef up our technical
capabilities by arders of magnitude to do a conclusive job and

that the economic success of the program can not be taken for
granted. It seems particularly important at this critical stage

to project both a clear plan and a realistic budget.

o



July 23, 1979

iemo of wvisits by
. A. Briscoe

. H. Schloss

. G. Dean

Ll

Arizona Bureau of Geology & liineral Technology

Geology Bullding Room 134 , Univ. Arizona

GG

Tucson, Arizona 85721

David D. Rabb, Mining Engineer

Subject: Gold and Silver Production, Tombstone Area

A brief visit with a tour of the metallurgical facilities was made on
July 19, paving the way for a longer discussion on July 23. Ir. Rabb
teaches a course on heap leaching and has become thoroughly familiar
with the Tombstone area through his work for the state.

He advised that he felt cyanide leaching, especially by the heap tech-
nique with its low labor requirements, was the most promising method

of treating the Tombstone ore. He appeared to be familiar with all of
the older methods such as the Patio process, salt roasting, thiosulfate
leaching, etc. and supplied on loan a photo copy of a book by M.
Eissler, "Metallurgy of Silver", Van Nostrand 1891. He was also fa-
miliar with the work of the Bureau of Mines at Reno including the hypo-
chlorite process, acid pretreatment, agglomeration for induced perco-
lation, etc. and seemed to have hich regard for the quality of the work
there except perhaps for the economic interpretations.

Assays

Mr. Rabb stated that fire assays on samples properly prepared according
to the Richard's rules were still regarded as the most reliable method
of determining total gold and silver. Atomic absorption is best for
determining leach solution concentrations; these data can be supplement-
ed by fire assays on the tailings, and this combination of data permits
establishment of an accurate metallurzical balance which provides a
conclusive check.

Leaching Tests

Mr. Rabb confirmed that particle size was a key variable in leaching
tests, first because of the critical relationship with the minimum per-
missable sample size, then as a factor both as to leaching rate and
ultimate leachability. 200-300 pound barrel tests on samples crushed
at least to minus 1% is one of the most effective leaching tests. He
really prefers to crush to minus %% for these tests as it speeds the
extraction, facilitates comparisons between ores, and aids in the
study of other key variables. Finer grinds should be used in testing
smaller samples down to at least -100 mesh for bottle tests and fire
assays involving 30-300 g. of ore.

Recoveries and Fretreatments
Mr. Rabb suggested that ores vary widely in their responses to leaching
tests and that optimum economic results may be obtained at recoveries




D. D. Rabb . -2~ . July 23, 1979

of 2V or even less. ‘The Tombstone ores contain precious metals in
several forms which exhibit a wide range of responses to leaching.

The manganese-rich components are typically refractory to leaching;
acid pretreatments are not regarded as having practical potential in
heap leaching for several reasons, such as the high quantities of

acid required, e.g. 1000 1b/T ore, to react with the limestone, the
formation of equally large quantities of CaSO4‘2H20 which expand and
stop percolation, the dissolution of beavy metals such as zinc, copper,
iron, etc. and related environmental hazards.

Heap Freparation

The preparation of an impervious pad for the heap is of great impors
tance. The use of clays is preferred over plastic sheeting because
the latter is likely to get perforated during the loading process and
involve hidden leaks. Desert sands tend to be porous and are to be
avoided. 01d tailings can be very effective if the grind is fine
enough. The pad should be tested by impounding water over specific
areas and measuring the seepage loss as a function of time.

The control of particle size in setting up the heap is an important
consideration, but the cost of crushing and extra handling must be
more than offset by improved recoveries. Penetration of fissures in
rocks by leach solutions takes time and may be only partially effec-
tive. The leach solution must penetrate to the minerals, dissolution
occur and then the reverse migration take place. Dissolved values
after reaching the interstices may still be lost by precipitation or
adsorption as the solutions percolate down to the pad. Thus excessive
fines can aggravate losses and slow percolation. A heap of minus 1"
to 2% is often a good compromise, but good results may be achieved
With coarser material and longer leach times.

Dissolved air in leach solutions is essential to the dissolution of
gold and some silver minerals, notably sulfides. Better results are
often obtained with the use of shallow lifts. New small lifts are
added as extractions begin to wane. Continued recoveries at reduced
rates from the lower lifts may be achieved over long periods, some-
times for years. Good heap leaching is an art but is facilitated by
effective metallurgical control. Mr. Rabb suggested that Charlie and
Louis Escapule have perfected a good technique for the Tombstone area.

Iiining Control

Ore sampling and testing is important both for outlining economic re-
serves and for separating ore from barren reject material during the
mining process. A trained geologist with pertinent experience can
usually recognize visually suitable feed material and is essential to
this part of the project. Iir. Rabb suggested that Bailey Escapule, a
recent graduate in geological engineering, would be ideal for this
work. IHe might be able to suggest other recent graduates and help in
finding qualified people for other jobs in the operation.

JGDean: fm <,z Z :
? ¢ ﬂaﬂ\_




Consultants-in: . |

e Hydrometallurgical recovery

* Heap and conventional leaching

 Precious and base metals 4500 E. Speedw
Uranium/Vanadium

Southwestern Exploration

S.E.A. Hydromet, Inc.

July 31, 1979

Mr. James Briscoe

S.E. A

4500 E. Speedway
Tucson, Andizona(85712)

Dean Jim:

Enclosed please gind my Daily Progress Reports for period
July 20 through July 31, 1979.

Please niétice the hevised Augusit budget gollwoing Zhe July 30
progress repont.

ALso, 1T called AL Watterson and informed him of the decisdion
not to hirne him at this time and he ftold me zthat he would
call you conceraning employment.

I will Look forward to your visit on Thursday, as Zhe dozexn
work has exposed a great deal that 1 am surne you will be
internested in from a geological and ore reserve poinit-of-view.

I would appreciate any photo's to the 1 Ainch= 300 and 100 feet
that you have developed for the Toughnut to Grand Central areas.
ALso, BLLL Hight as well as myslf are Ainternested An the 18§
unpatented claim area of TDC's forn assessment and meaningful
exploration in the area of the Tombstone Extension ghroup.

Best pensonal rnegards.
Sindenekg,

ﬂﬂ(/&/<(/;é<¢\(f7/

Richand F. Hewlett

] /1
i |
l ) ¥ §/
i &

Division of
Associates

ay, Suite 14

Tucson, Arizona 85712

(602) 795-6097
Worldwide Mobilization ‘ : > Richard F. Hewlett

! Vice President and General Manager
Chemical Engineer
Mining Engineer



TOMBS@MNE DAILY PROGRESS REPORT .
Briscoe, Schloss, Dean

July 20, 1979

James Briscoe, Tom Schloss, and John Dean spent the morning
rneviewing previous progress and futhurn plans.

James Briscoe showed how he would Like the samples taken on

nock outcrops in the nailnoad cut. This involves determining
whene the sample interval should be taken, marking this interval
with embossed stakes having the sample numben on and a spray-
pint Line between the stakes indicating where the sample was
taken. The sample intenval 4is then recorded concerning Zhe
geology-rock type, alteration, etc., and then photographed

aftern the sample is taken(having the sample bag in the photo).

James Briscoe Left a numben of sample bags and it was agreed Zhat
1 should ordenr additional bags to continue the sampling.

1t was decided to conduct back-hoe tests on fthe heap for
barrnel Leach Ztests.

Additional discussion of the future plans are presented 4in
my July 27 Repont.

July 21, 1979

Tom Schloss and John Dean continued to review the project and
discuss future plans.

The back-hoe was taken up to the north-centern of the heap and

a back-hoe trench was dug according to James Baiscoe's suggestion.
John Dean's memo of July 24, 1979 discusses the details. A

Larnge sample was obtained and a barrel-Leach test was made with
the preg being analyzed with NasS as the indicator of s4ilver 4Lin
solution. This qualitative test produced Low sifvern resulits,
possibly about .2 troy ounces 04 sifLvern. This was compared

with a Lange back-hoe trench sample from the south portion 04

the Contention Dike that in a similan barnrnel test- produced

about 5 trhoy ounces/ton of silvern in Less than 15 minufes.

Based on the above and previous Leach ftest results from the
Contention Dike, a sampling progham for the Dike was outlined

and discussed by Messns. Schloss, Dean, and Hewlett(again,
see July 27 Report).

Sincenely,

s 7 ’ e ",
Vil Sy

Richarnd F. Hewleitt



ToussT@PE DA1LY PROGRESS REPORT (@)
Messns. Briscoe, Schloss, & Dean
Juby 22, 1979

Messns. Schloss and Dean were Ain Tombstone untilfl about 4:00
o'clock neviewing alternative future plans and discussing the
budget for the Month of August. RFH prepared a budget fonr
August and Septemben that was discussed by Messns. Schloss,
Dean, Dusty Escapule, and Hewlett. Tom Schloss Left a copy
0§ the budget at the S.E.A. office forn James Briscoe.

Precips colflected overn a Lapse time of several days were melted
and Tom Schloss took them back(dore) for analysis.

Coanse ore was chushed by hand(refer to Da. Deans memo o4
July 24) and Leached 4in a paif. Indications from this

test using sodium sulfide was that signigicant values were
Leached-indicating the wornth of crushing. Numerous contacts
wenre initiated to Locate and crushen forn production and Lo
obtain one fon Lab-barrnel Leach tests. The necessity fon
scheending was emphasdized by Dr. Dean.

July 23, 1979

Tom Schloss took my typewnitern in for repair, which will Lmprove
the Daily Reponts.

The sampling of the Contention Dike-south was organdized according
to James Briscoe's sampling proceedure. Aften considening the
storage problem, convernsations were made with the "Gun Company"
personnel, who revieled that the "Gun Company" was moving %o
Bisbee within a matten of days-orn Less fthan a week. Obviously,
the okd '71 Minenals building was pernfect for the storage of Zhe
Lange number of samples to be taken overn the next months.

0Ld dnill-holes wene found in the Contention Dike area which
seem to be done by '71 Minerals-possibly Ed Speen(DH's # 20,
21, 22, and 16 wene Ldentified).

Work was done on the July 27 Report.

The initial Location of the barnel-Leach tests will be whene
the present plant is Located-on the bench. Barrnel-Leach supplies
will be purchased when the money 44 budgeted and approved.

Sincenely,

/ e
e
- * Ay - i . -~ & —— Z
— Ty T £ e

Richand F. Hewlett

o



TOMBST’NE DAILY PROGRESS REPORT

Messrns. Briscoe, Schloss, & Dean

July 24, 1979

Bailey Escapule starnted working on the geolfogical deserniptions
and gudding the sampling. RFH spent considerable time wiith
Bailey reviewing the proceedure and studying where James Briscoe
took his sample in the "Railrod-Cut". Various rock units were
d{dentified and the alteration facies in the hornfels that overlie
much of the area were discussed. Even though much 04 the Bisbee
hornfels arne blocky and appear unmineralized, Zhere are Local
shean zones that are mineralized and very careful sampling

must be done to Lidentify onre and waste areas in these overlying

‘hornfels fon one control.

It 48 important that the structural geology be done in orden
Lo provide Local control fon the ore bodies on ore zones.

Forn example, it is noted that the Contention Dike is faulted
on the north end of the "Contention Dike GlLory Hole"; the
northern continuation of the Dike past the Pump Shaft has
moved west according to old maps. ALso, these maps show a
"parallel nornthenly extension of the Contention Dike funthen
to the west. Inteapretation of the aerial photos with ground
thuth-mapping will confirm previous geological mapping.

July 25, 1979

The sampling has continued at a fastern rate than expected and

At 45 obvious that consererably more sample bags will be

rnequined. Initially 500 will be required and another 500 )
could be required thrnough Septemben. The bags that James

Briscoe Left on Juky 20, 1979 werne used 4in abouzt 1% days,

which was about 120 samples.

Screen s4ize determinations were made, as discussed in the
July 27 Repont.

Bailey worked with the samplens, and his obsenvations werne
discussed with RFH. The ecasternly wall of the railroad cut
appeans to have four rock units exposed stratigraphically.
The westerly wall appears to be faulted from the ecast wall.
James Briscoe's observations when available will be very
much appreciated.

Sincerely,

] . A

A 7

\\j

Richand F. Hewlett



TOMBST'E DAILY PROGRESS REPORT .

Messns. Briscoe, Schloss, & Dean
July 26, 1979

Today, 1 was informed by Loius Escapule that he did not want

to exchange any additional dozen time(from our Modern Equipment
allotment), scrapen usage, or othern of ourn equipment on possible
senvices fon Atomic Absorption analyses or pulvenizer usage.

His neason was that they(Charley and Loius) would be Zo busy
using their Lab facilities with theirn explLoration/development

on the Tripple X claim. They are renting from Modenrn

Equipment a $3,000/month excavator with a 19 oot hoe. Their
ecarly work indicates some high-grade veins that they are trenching.
Thein hope is to develop enough open-pit ore to continue sampling
and mining. They plan to crush the ore, just as we would be
doing for the highen-grade orne in the Contention Dike.

ALso, they informed me and Tom Schloss that Bailey would no
Longern work for us-again because he was now to busy with theinr
explornation/development.

Left in the breach was whethen they want any information that
we would develop in the TLLinois area-Michigan Central, which
is to the southwest o4 the Little Joe shagt and easterly of
our Grand Central claim. ALso, we have much data forn thein
"State of Maine" area done by Austral 04L and James Briscoe
fon '71 Minerals. They have expressed great interest in that
data, but now I question what to do conceanding some ftrade with
them forn eithen exploration hrights-AA deteraminations, efc..

Worked Late on the July 27 Report.

July 27, 1979
Ondened chemicals nequired forn additional test Leach studies.

Left a copy of July 27 report with Chrais for James Briscoe(original)
and two forn Tom Schloss-he recdeved one on July 28.

Picked-up sample bags. They will be inventoried Satunrday and
temporanily stored in the trailen, then moved fto the '71 Minerals
Building. How the samples are to be analyzed must be resolved
between James Briscoe,Dn. Dean, and Tom Schloss. To date, Tom
Schloss does not want fine assays run-only sodium sulfide color
tests.

Sampling continued, with a back-hoe trench dug across the southerly
end 04 the Contention Dike to be able to sample the iLL-gob
matendial in the dike.

Sincenrnely,

it

Richand F.vHewﬂett



TOMBST.E DATLY PROGRESS REPORT .

Messns. Brniscoe, Schloss, & Dean

July 28, 1979

Sampling continues in the Contention Dike. It was decided by
Tom Schloss and John Dean that Ed Rice shoufd be trained to
manage the grade controf when we go into production. Theregonre,
he has been working with Keith on the sampling forn the past
week 20 that he is familiar with every facet that Leads Zo

grnade contrnof. RFH has spent considerable time with Ed nelaiing
to the actual sampling;objectives, technique, pit-falls, etc..

0.C. MitLen and Dusty Escapule have been working on zthe

crushern. As was explained in the July 27 Report, no reasonable
small crushens have been Located afitern very extensive seanrch.
The Least expensive was $7,000 and was relatively small. Fixing
up Eanie Escapules creates the probLem John Dean kepit focussing
on-some 4is Enndies and some of the crusher would belong Lo us-
who 4is the ownern? Howeven, there is no othen alternative that
is presently known, with the exception of a relatively high
capital investment(+ $7000). '

The dozer was brought overn about noon by Chartey and Bailey.

The dozer work requined for the sampling away from the
Contention Dike and in the nonth portion of the Dike was
worked-on tiLL nearnly dark. 1 was informed that the dozexn

must be neturned eanly on Monday morning, greatly reducding

the "test time" from one week to two days at the most. Work
was scheduled fon Sunday to take advantage of the dozens
availability. The objective-as discussed with Tom Schloss and
Drn. Dean is to facilatate the sampling by dozing o4f Zhe
overbunden and to rip along the extension of the Contention
Dike along Lits nonthernly extension-beyond the "glory hole".

1t was found by Leveling the bottom of the northern portion

04 the Contention Dike that the "spalled/Loose" material on

the §Loorn of the glory hole was dumped from the crest of the
Dike wall;dumped g§rom the southeast nim. Because it L8 relaitively
good grade, it is unclear why when that maternial was obtained
frnom possibly sinking a small shagt, that it was brought ovexr
and dumped into the Dike. Samples taken will reveal Lf LX 4Lb
high-grade that was seggrgated and returned to the Dike Linstead
0§ nemaining in a waste-dump, as exist on that sdide o4 the Dike.



Juky 28, 1979

-7-

The Large maps obtained from '71 Minerals, Tombstone Development,
Newmont, Duvaf, and Bunkern HilL wenre brought to Tombstone

on Friday forn compilation, sornting, and study. The maps

have been sonted into:

1. Cross-sections; mostly along eithern dnill-hole Locations
(especially the +1600 feet holes) or along proposed
drnill-hole Locations. ALL drilling 43 being compilated
into one note-book which is in the S.E.A. office and
one 4is in Tombstone. Additional drnill-hole data 4is
about compiled and will be plotted, with the help
0§ the aerial photographs taken by S.E.A. Photognraphy.

2. ClLaim maps;TDC and State of Maine area, and some claims
staked nean the GLeason road norntheast of Tombstone
(near Holiday Estates). Included in the Tombstone
Development Companies maps axre thein 18 unpatented
claims nearn the Tombstone Extension(southeast of
the §8 patented claims presently undern Lease).

3. Plan maps, showing the undenground workings and surface
geology as mapped by Duval and Newmont.

Aenial photoghaphs forn the TDC property have been fLown, as
mentioned previously. 1 presently have two color photos for
the Contention Dike area;one to a scale of Tinch=300 feet, and
one to a scale of 1 inch=100 feet. Desired would be Zhe
additional color photos:

1. Fon the Contention Dike area, enlarge the 1 Ainch=100 feet
photograph to 1 inch=20 feet, 50 that assay resulits can be plotted
on the accompanying overlay, and barrel-Leach resulf. There witfl
then be ore/waste ovenlays made for grade control as a result
0§ the ore nesenve study and analysis.

7. Additional photos to the above scales (1 inch=300 & 100 §Z)
§on the Grand Central area and the Tranquillity-
Empine-West Side-Toughnut areas.



July 28, 1979

i

Therne are numerous maps to the scale of 1 inch=300 feet that
would provide good geological and structural information that
would provide "base map" Anformation to be checked. Fon
example, Newmont has a sunrface Lithology and strucure map from
the Grand Central to the Toughnut Mines. The structunres,
especially the faults and dikes can be directly plotted on

an overlay o4 a photo Lo that scale and this would facilitate
gield Location and conformation. ALso, subitle geology mapped
by Newmont could also be Located and checked, along with drill
hole Locations and the resulting sections that can be constructed
prom Lthe drnill-hole information(Lithology and assay data).

The underground maps contain such valuable data as the Location
and pitch of all of the rolls-anticlines and ore-related

crnoss structunres. Underground detailed mapping L4 also available,
especially by Newmont, but also some detailed underground
trhavenses by Ransome and otherns duning the active mining priohr

Lo 1910. This 4is all useful to compile on one set of maps.

The compilation done by the Arizona Bureau of Mines, written
by B.S. Butler and ElLdred Wilson contains much valuble data
that should also be plotted on the overlays. 1 have reduced
one o4 thein maps which L5 to a scale of 1 inch= 600 feet

by one-half in the Contention Dike area and have pLotted on
the photo overlay of 1 inch= 300 feet the Limits o4 the underground
wonrkings along the Limits of the Contention Dike. Even though
one-grade mineralization at present prices may extend beyond
underground mine workings as known prior to 1910, it senves

as a sunface gudde Zo open-pit ore because the highest-grade
ore was mined at that time.

Also, aernial photoghraphs must be printed from the 18 unpatented
claim area to the southeast of the patented claims as panrt

0f our assessment obligation. That work must be planned and
scheduled to comply with the §iling date.

Sincenely, '
e b LD i
Richand F. Hewlett



TOMBS‘/E DAILY PROGRESS REPORTS.

. Messns. Briscoe, Schloss, & Dean
July 29, 1979

. AL Wattenson called yestenday Looking for work in Tombstone.
He 45 presently 4in Mina, Nevada, and would Like very much %o
come back and work for me herne at Tombstone. He wants to
50 much that he is wifling to starnt at $300/month, which we
can pay by teaminating Kieth upon AL's anrival. Because AL |
has extensive expenience in surveying, sampling, pad and
pond construction, open-pit miningland grade control), equipment
‘ maintanence, and general Leaching, At will upgrade ounrn stadf
with his presence and as Tom Schloss suggested, Keith Scroggins
can be ne-hined fon general Labor when we go into production.
AL Waternson will be here this coming week-end, s0 Keilth will
wonrk one more week. Aften discussing this with Tom Schloss,
AL was notified that we would hire him and he i34 moving to
Tombstone.

The dozern work was started early this moring and continued
untill about 11:00 o'clock, when the dozern would not stant,
agten Loosing power. Additional diesel was added, but to
no avaif. Lem of Modean Equipment was not available untill
2:00 o'clock 4in the afterncon. He said he would get a

. mechanic as soon as possible. However, it was not running
untill the gollowing morning, when Lt was picked-up by the
Company that has it rented fon the next month on two on a
sewen job Ain Benson. :

Learnned from the use of the International TD20E, which 4is
s8ightly Langen than a Cat 7, was as follows:

. 1%t would be Large enough for oun production needs- i
compared with theirn next Rarnger dozen(TD25). The
price comparison on a Lease-purchase basis would
be over $2,000 per month for the Largern dozex.

‘ ' 2. The TD20E can hdip the sunface ore/waste very
efpectively-without the immediazte need for blasting.

Compilation of data was continued.
Sincernely,
s~ SN Ml

Richard F. Hewlett




TOMBSTONE DAILY PROGRESS REPORTS

Messrns. Briscoe, Schloss, & Dean
July 30, 1979

Modern Equipment of Tucson picked-up thein TDZ20E. Lem sadid
that he would contact Tom Schloss concerning the equipment
Lease prices. Reported fo Tom Schloss was the folLlLowing:

TD25 $9,000 monthly
TD20E 6,750 L

FF 560 9,750 e (front-end Loaden)
Truck 14,750 g (new 50-%on)

Trhuck 10,365 & (new 36-ton)

Truck 10,500 s (used 50-ton).

Robent Cowan wants his full payment if he L4 going to Leave
his Cazt6B dozer fon ourn wuse-we owe him $3,000. A payment of
$1,000 was Zo be made Last week, but it was not made and Bob
has carnied us forn a Long time.

As pern Tom Schloss's nequest, 1 contacted Tombstone Development
and BLLL Hight informed me Zhat he was coming down to Tombstone
with Frank Gallup on Wed. (Aug.1, 1979). 1t was not possible for
me fo discuss Zhe delay of the August 1 payment, as he would elfude
to the payment as Tom's responsibility and would prefern to

discuss that matter with Tom directly.

I had several visits with Tom Pitcher concerning getiting Anto

the '71 Minernals building on August 1. 1 discussed the matten

with the President of the Gun Company on Sunday(July 29). He

was willing gorn us to use the bullding untill they moved everything
out, which he said would be venry soon.

Wornk progressed on the crushen and shakern-screen.

The weekly budget for August gfollLows.

Sincenely,

DN A d / i P ,".1
Richand F. Hewlett



TOMBS.NE DATLY PROGRESS REPORT ‘

MESSRS. Badiscoe, lLee, § Dean

July 31, 1979
Spent most of the day talking Zo Tom;waiting forn return calls
in case Tom needed something.

Tom called Bill Hight conceaning the August 1 advanced minimum
noyalty payment.

James Briscoe informed me that BALL Hight and Frank Gallup anre
stopping at S.E.A.'s office Lo see Jim and the office facilities.

Tom said that the Peakin-ELmen 303 would be availfable in three
weeks. The precisdion-detection Limits axre:

Gotd + .25 PPM
Silven: + .06 PPM
Coppen: .09 PPM.

I am so0nting and inventoring the TOMBSTONE DEVELOPMENT maps

to go overn with James Briscoe on Thursday. Sampling proghess
will be presented to Jim at that time(that is also the day that
Hight and Gallup will be in Tombstone). 1 will need some Zime

to show them what we have been doing and oun progress and future
plans. 1t would be helpful fo be able to show them color photo's
0f Lhein 18 unpatented claim area as we must be doing the assess-
ment very soon. With 18 claims orn $1,800 worth of work, zthe
photo costs must be allocated, and the remaining work planned

and AmpLemented.

I catled AL Watternson and informed him of the decision not to
hirne him at this time, but 1 told him to call James Briscoe
gon an Anterview.

Sincenely,

,//‘
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Richarnd F. Hewleitt



Ttem

Salanies/
Wages:
Escapule
Rice
Hewlett
Scroggins
MiLZen

SARAMD

Fuel:
Chevron
Diesel
Jeep Rental
Typewniten

C./L. Escapule
Vacuum Pump
Wallt Dunn
Robent Cowan
Dozen
Back-hoe

Supplies:
Sampling
Crushing

DAilling

Lab:
Banrels
Pumps
Tubing
Thays

Storage Boittles
Buret's

FLashs

Misc. Chem.

TOMBSTONE

August Budget

Week 1

$ 350
300
500
300
300

338.06
150/50

96.15
100.00
3,000

750

25
25

75
60
20
§0

350

$ 6,869.21

Week 2

$ 350
300
500
300
300

50
300
53

50
25
25
250

100

$2,603

Week 3

$ 350
300
500
300
300

300
50

50
25
25
250

100

$ 2,550

Week 4

$ 350
300
500
300
300

50

50

25
25

250

100

$ 2,250
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To: Tom Schloss, Dwight Lee, FAMCO
From: James A. Briscoe
Date: August 9, 1979

RE: Daily Progess Report Tombstone Project, 8/8/79, Cochise County,
Arizona

In the morning preparations were made for JAB and TEW's (Thomas E.
Waldrip, Jr.) departure for Tombstone. This included gathering of
equipment, maps, checks from the Accounting Department for payroll and
for suppliers and subcontractors who had previously done work at
Tombstone.

Five thousand dollars was confimed as having arrived from New York to
the Tombstone general account that morning - transmitted by Dwight Lee
at the request of JAB. An itemization of these checks was mailed
8/8/79 in the morning with the previous day's report.

As mentioned in yesterday's report, Mr. Richard F. Hewlett was
terminated from project management on 8/7/79. At approximately 10:30,
JAB and TEW departed for Tombstone. At approximately 12:15, JAB and
TEW met Dusty Escapule and spent approximately 1/2 hour with him in
the Wagon Wheel Cafe discussing RFH resignation and management change.
Dusty Escapule enthusiastically received this news and indicated a
willingness and enthusiasm to work with JAB and TEW. He indicated
that increased cooperation from Ernie Escapule and Messers Charlie and
Louie Escapule could also be expected.

A chain of command was established with FAMCO at the top flowing
through JAB then to TEW then to Mr. Al Watterson and to Dusty Escapule
and others who might be employed as the project progresses. It was
explained that detailed time records, budget projections, cash record
and short, concise, meaningful daily reports would be required.

Various aspects of the mining and metallurgical operation were
discussed and after these have been more thoroughly reviewed by all
parties at the site, as well as disccused with Dave Rabb and compared
with the experience of the State of Maine mining operation, specific
suggestions will be made.

However, briefly and most importantly on these suggestions are as
follows:

il Substantial danger may exist from open stopes below the
Contention open cut. Extreme hazard may be involved in
driving heavy equipment across the Glory Hole Area. At this

point no one is sure how to alleviate this danger but working
from the side of the cut with a long reach backhoe is probably

the most viable. Safety considerations must come first in
this operation.




Tom Schloss, Dwight Lee
August 9, 1979
Page 2

2. The sides of the cut are raveling and slabby because of its »z, -

echelon and parallel vejin structure. This causes dangery from
overhangs and falling’”0f several pounds to several tons and
possibly several tens of tons. A substantial rock fall could
cause death or injury. The sides must be slabbed down or
barred down by some method. Some work has been done with the
small Ernie Escapule backhoe, but this is inadequate to the
task.

3. Orientation sampling with smaller samples should be made prior
to large barrel tests and still larger heap tests.

4., Mining the open cut by scraper is not appropriate because of;
a) the danger of falling into an open stope in the old
Contention working4 b) inability to selectively mine ore.

Dusty Escapule again indicated enthusiasm for the project and JAB
reeterated that he expected complete honesty and candor in all
relationships with Dusty as well as clear and concise constructive
commments from him on all matters.

Dusty's truck is the only one being used at Tombstone and he indicated
that he desired a formal method of compensation for its use. We
agreed that $.20 per mile and $10.00 per working day would be
agreeable - and I strongly recommend this be instituted immediately.
Mileage is to be calcuated only on business associated mileage - not
personal mileage, and records will be kept on standard S.E.A. auto
mileage forms.

We then inspected the S.E.A. office/apartment at the Nellie Cashman
Apartments. It is still in the process of being painted but should be
ready Thursday or possibly Friday. JAB and TEW as well as other
personnel involved with the project will stay at this apartment in
order to keep costs down and avoid motel charges. The rent is $140.00
per month. A telephone will be installed in this apartment Friday as
well as phone installation at the 71 Minerals Plant.

We then drove to the 71 Minerals Plant and inspected it and the
inventory. Material has been moved from the Willet truck into the 71
Minerals Plant. The gun people are still in the plant but they must
be vacated by Friday at which point we will have its complete floor
space available to us. The value of this plant building is $35,000 to
$40,000. Monthly rental from TDC is $180.00 per month.

We then met Al Waterson at approximately 1:30 and I reviewed with him
Dick Hewlett's resignation and asked whether he had any inseperable
loyalities to RFH. He explained that they were close friends but that
he understood the situation and this would not interfere with his work
for the Tombstone Project. He indicated a willingness and capability
to work with Dusty Escapule and I explained to him the needs for close
record keeping and complete candor and truthfullness in all dealings
with company personnel and associated parties.
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We inspected the brushing work being done by 0.C. Miller and Norman
Scruggina This is being done in order that JAB can carefully and in
detail map the geology in and surrounding the Contention open cut.
This work can be improved and speeded up as it is not going as rapidly
as I had anticipated. On Thursday we plan on getting a pitchfork and
an extra saw as well as possibly a brush hook. We also anticipate
paying Miller and Scruggin's on a job basis, (piece basis) rather than
hourly in order to give them some incentive to wrap up the work. I
anticipate this Jjob will take until Friday to complete but it is
critical so the mapping can be done in a careful efficient manner.

The remainder of the afternoon was spent in "fence mending". JAB,
TEW, DE, and AW drove to the Robert Cowan Ranch which happens to be
the largest in southern Arizona, and gave him a check for $2,500.00.
However, he had added up the time charts from the time clock on the
bulldozer and found that we still owed him another $875.00 (see
Attachment 1). I said that I would get this to him next week so that
he is fully paid. He also indicated a strong willingness to work with
us in the future and helindicated that future transactions would be on
a more formal basis with time cost estimates - informal written
contacts, careful time keeping, and prompt payment for equipment
useage.

We then drove back to Tombstone and stopped to visit the State of
Maine mine area and the Escapule operations. We spent approximately
45 minutes talking with Louie Escapule. Charlie and Bailey Escapule
had 1left for Tucson. Louie indicated a strong willingness to work
with us under the new management situation. We inspected work that he
had been doing with the new International Trackmounted hydraulic
backhoe and found it to be very effective and«likely tool to use in
mining operations in the Contention area. Its use would allow: a)
selective mining of potential high grade streaks in the Contention
ore, b) operations from a safe distance from underground workings
which otherwise might result in loss of equipment and life.

Plans for Thursday, 8/9/79, were discussed with AW and DE. They will
get together immediately in the early morning and itemize 1lists of
necessary equipment, costs, and their concepts of a general operating
outline. Both of these gentlemen have detailed experience with this
type of operaiton and are capable of making this input. At
approximately 10:00 Tom Waldrip will start working with them in order
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