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TUNGSTEN HEAP LEACHING 

James A. Briscoe, President 
Registered Professional 

Geologist 

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

One ' of the greatest expenditures in processing tungsten ores 
h a s be en the capital investment for a conventional milling 
and recovery operation. Now, heap leaching can be done for 
a f raction of the capital investment and can be utilized to 
solve me tallurgical problems milling could not cope with, re­
sulting in a more valuable end product. In addition, a tung­
st e n h e ap l eaching facility can be designed and constructed 
in mon~hs, while conventional milling and recovery plants take 
years to compl e te. 

Ore t yp e s that can be treated are open pit, high-grade under­
ground, ~umps a nd tailings . 

As s ociat e d Minerals 

Some of the common ore minerals associated with tungsten 
mine rals that c a n be heap leached and recovered, if economic, 
with the tungst e n minerals are: 

I. Go.ld 
2 . Silve r 
3. Mol ybde num 
4 ·. Rh e nium 
5. An t imony 
6. Bi s muth 
·7. Arsenic 
8. Phos phorus 
9. Le ad 

10. Zinc 
II. Colbalt 
12. Tin 
13 . Me r cury 



Ie 

Tun gsten Heap Leaching 
2/20 /79 

Economics 

S.E.A. 
Page 2 

Nume rous unde rground tungsten mines have grades of about 1% 
W03, which is the average grade required for conventional 
milling an d recovery plants. 

Tungsten, (W03) has been selling for $120/S.T.U., which means 
that ~ungsten is sold (or priced) as tungsten (W) oxide (03), 
and the compo und W03 sells for $120 per short ton unit, which 
is 20 pounds or at $120/20; W03 is worth $6/Lb. Following is 
the gross tun gsten value per ton of ore for various tungsten 
average grades : 

Average Grades Gross ValueLTon Ore 

1% W0 3 $120 
.75% W0 3 90 
. 50% W0 3 60 
.25% W0 3 30 
.10% W0 3 12 
.05% W03 6 

Heap l eaching of ores can be done for under $5/ton ore without 
a ny waste removal (stripping). Therefore, for tungsten ores 
without stripping requir ements, an operation could make a small 
profit l eaching tungsten ores that would average .05% W0 3 , which 
is 1 /20 th of commo n "mill h eads" of 1% W03. Also, much larger 
tonnages a r e made economic by heap leaching due to the much low­
e r economic cut-off grade . In addition to the lower unit cost, 
a much high e r production rate is possible compared to conven­
tional milling. 

The above can b e summarized as follows: 

l. Heap l eaching r e sults in a four (4) fold increase in 
a nnual cash flow . 

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

3. The present wort h obtained by heap leaching is not as 
sensit ive to operating costs or percent recovery as 
mill i ng. 

The above illust rations follow: 
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HAMILTON ASSOCIATES & CO. 
680 FIFTH AVENUE • NEW YORK 10019 • 247·6421 

March 8,1979 

Southwestern Exploration Associates 
4-500 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 recalcitrant 
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. 

(c) 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 ~O 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 Febnlary 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 (contTd) 
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 
mlnlng 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 is 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 HILLSIDE 
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 a.nyone else could solve the secret of 
Black Calcite, it would be like discovering the Kohinoor Diamond. 

I 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. 

/J(/~~;;~~/7 
J~s J.Michael Migel 

(~ --------
cc: James Aspell 

~ Dwight Lee 
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TO: JAB 

REVIEWED 

MAY BJ ~79 \ 
By 4, 

FROM: WES 
y- ~ 

DATE: 

RE: 

May 6, 1979 

My trip to Tombstone on Wednesday, May 2, 1979, to inspect 
the heap leaching operation. 

On May 2 I traveled to Tombstone, Ar izona to see first-hand Dick 
Hewlett's heap leaching operation and to study its application to 
our uranium exploration program in New Mexico . However I 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 wor k when it is supposed to, or if one piec e 0 f 
equipment fails and this causes additional delays in the overall 
program . This was evident at Tombstone in the few hours that I 
wa s there where, for in stance, the major ex pen se for the da y wa s 
delivery of a tanker trunk of sulphuric acid which had to be 
stored in a makeshi ft, unanticipated storage tank because the 
intended storage tank leaked and the sprinkler system was not yet 
i n 0 per a t ion due tot h e use 0 f sal vag ed, use d p urn p san d pIa s tic 
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 
To m b s ton e, the 1 a c k 0 f $ 20 w 0 r tho f plum bin g and e 1 e c t ric a 1 
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 is 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 inappropriate 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. 

IiJ£S 
WES/kar 
P-418 
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Southwestern 
Exploration Associates, Inc. 

Mr. Richard F. Hewlett 
Vice President 
S.E.A. Hydromet, Inc. 
Nellie Cashman Apts . 
Cottage # 2 
121 E. 5th 
Tombstone, AZ 85638 

June 22, 1979 

James A. Briscoe, President 
Registered Professional 

Geologist 

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% ov e r budget. 

Our original objectives of Tombstone were to expend in the 
range of $25,000 to make in situ tests of your me tallurgical 
techniques, which you warranted would verify the techniques 
and put us into profitable production with a substantial c ash 
flow . Up to this time, we have: 

1. expended approximately $100,000, 
2. changed metallurgi c al approaches s e veral times with 

inade quate docume ntation, and 
3. have not scientifically verifie d 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 ~s 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 O.K . from Tom and/or myself . 

ta The activities and objectives to be reached are as follows: 

ACTIVITIES 

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

Area #1 - 3 lifts 
Area #2 - 2 lifts 
Area #3 - 2 lifts 
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b) set up test leaches exactly like the USBM-Reno for 
1) North slope dump !'ore" and 2) Manganese dump 
"ore"; 

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 
o~ the heap activities but only concern yourself with 
engineering work, i.e.: 

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

3. Leach areas 1, 2, & 3. 

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

5. 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 
down time, etc. 

hours of leach per shift, 

c) titrate return hypo solution to determine barren 
strength, and for pre~ence of zinc. 
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d) 

e) 

determination of H ° balance per shift; i.e , H20 
added to replace t~at lost to evaporation absorption 
in dump, or loss through pad. 

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 . 

OBJECTIV:SS 

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, #lb, 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 r e quired 
above to Tom Schloss in New York, one copy to John Dean in Rhode 
Island, and one copy to myself in Tucson. Also be prepareu 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. 

~1fY truly yours, 

----- ~~~u--
J mes A. Briscoe 

JAB:cmd 
P-418 
cc: Tom Schloss 

Dwight Lee 
Dr. John Dean 
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TO: Dick Hewlett 
James Briscoe 
John Dean 

FROM: Tom Schloss 

DATE: July 6th, 1979 

1700 Broodway • New York. New York 10019 • 

TOMBSTONE EXPLORATION, INC. 

2 Week Program 

OBJECTIVE: (Clear, Concise, Quantifiable) 

(212) 247-0420 

REV'EWED 

o 1979 

BY~7 
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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 are from the heap on 
a larger scale. 

3. Cash flow to finance 
(a) Drilling for are 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 are 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 6f finding are 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 are 
types, screen analYSiS, AA results 
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Tombstone Exploration, Inc. 
July 6th, 1979 - contd. 

IMPLEMENTATION: (contd.) 

(.5 day per target x 5=2.5 
days) 

( 5 - 7 days) 

(Concurrent with # 4 
per target take 2 to 3 days) 

RESULTS: 

1. contd. 

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

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

3. Scrape e ach side with dozer and send in 
scra pper to pick up 100 tons. 

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

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

6. Test each leach area separately. 

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

8. Analyize results to determine: 
(a) Cost for rea gents. 
(b) Time to set up and process heap. 
(c) Be st approach to crushing decision. 
(d) Type and si z e 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 quant it y 

and quality of ore. (Implement Solution II). 
4. Five chances to find ore. 

COST: 

1. Scraper 
2. Dozer @ 6/hour for 2.5 days 

No/Charge 
$144.00 
$250.00 3. Five large samples sent to Jacobs 

4. Labor 

SOLUTION II: 

Fully analyize one given area 

2 days 
5 days 
2 - 3 days 

(East I). 

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

to wait for results from Jacobs. 
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RESULTS: 

l. 
2. 
3. 
4. 

COST: 

l. 
2. 
3. 
4. 

Knowledge about one area. 
Ability to extract information on this ore. 
If results are poor then must start whole process over. 
10 Tons of ore per/hole x 4 to 10 holes = 40 ton to 1000 tons. 

Back Hoe 
Man & Gas 
Lab Fees 
Labor 

( 

/ 

$400.00 
$ 30.00 
$200 - $500 

'-: 

e THS/avc 
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FAMCO I 

RECEIV_ JUL - 9 1979 

TO: Dick Hewlett 
James Briscoe 
John Dean 

FROM: Tom Schloss 

DATE: July 6th, 1979 

1700 Broadway • New York. New York 10019 • 

TOMBSTONE EXPLORATION, INC. 

2 Week Program 

OBJECTIVE : (Clear, Concise, Quantifiable) 

(212) 247-0420 

1. Test me tallurgy by l eachin g on test l each pad . Ore should be at 
value h igher 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 are control . 
(b) Drilling in open pit areas to improve for leach. 

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

1. Ina de qua te knowledge and experience of metallurgy and ore types 
2. Cap ital 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 are of sufficie nt 
quality to test plant operation and start cash flow. 

I MPLEMENTATION: 

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 are 
types, screen analYSiS, AA results 
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Tombstone Exploration, Inc. 
July 6th, 1979 - contd. 

IMPLEMENTATION: (contd.) 

(.5 day per target x 5=2 .5 
days) 

( 5 - 7 day s) 

(Concurrent with II 4 
per target take " 2 to 3 days) 

RESULTS : 

1. contd. 

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

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

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

6. Test each leach area separately . 

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. 

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 : 

l. Scraper No/Charge d " ~ ( pr-f-t-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 

!. days 

one given area (East I) . 

5 days 
2 - 3 days 

1. Use back hoe to drill 4 0 10 holes. 
2. Send assays to Jacobs for assaying. 
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. 

RESULTS: 

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 

COST: 

l. 
2. 
3. 
4. 

Back Hoe 
Man & Gas 
Lab Fees 
Labor 

I 
.I 

$400.00 
$ 30.00 
$200 - $500 

THS/avc 

tons . 



July 10th, 1979 

Dear }rr. Hewlett 
& 

Dr. Dean 

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

Would y~u kindly review and/or correct where 
n eeded. We have the original hand written copy 
on hand here at our office. 

Thank you. 

Since rely, 

54r/~~/~~~"'7' 
Angie 
Secretary to 
Thomas H. Schloss 
Chairman of the Board 

,/,/' 

/ -
MS/ 

Attch: 

/ 

/ 
/ 

/ 

J 

.) 

/ 
tl J 

i 

) 

" 
FAMCO I 1700 Br oadw ay New York. New York 100 19 



TO: 
DATE: 
FROM: 

RE: 

e 
FAMeo I 

1700 Broadway 

TOHBSTONE 

New York. New York 10019 

Tom Schloss, Dr. John Dean, James Briscoe 
June 27th, 1979 
Dick Hewlett 
COMBINED PROGRESS REPORT AND "PILOT TEST" DESIGN 

TO~ffiSTONE PILOT LEACH 

(212) 247-0420 

A pad a nd l eaching area will be constructed on the north side of the h eap, 
starting n ear the north ramp a nd extending north a round the h eap ( see sketch A). 

Activities r eq uired are : 

1. Doze brush a nd prepa re s ite. 
2. "Grade " a rea to l e v e l a nd build in a dra inage slope . 
3. Haul t a ils on to site . 
4. Level to 3-inch li f t. 
5. l.Ja t e r - sa turat e with ,.,la ter truck 
6. Compact with loaded - load e r 

7. Repeat 3-6 until 4-3 inch lifts are layed down, level e d, satura t e d & 
compacted. 

The above construc t e d i n a manner s uch that i n addition to provide an impermeab le 
base for "p ilot " l ea ch tests, the pad will l ate r be used for prod u c tion without 
further c onstruc tion. 

- ,- I,) r 
i I • I : It 

,,,,): Jut . . r­---.. 
, I 
f I 

\ 

:; )-: l .... : lrJ n 
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Heap Pilot Tests: 

Tonnage for each test to be "heaped" on each separate section of the pad will 
be 200 ·tons. This will occupy a square area of: 

200 T = Lw h Lw ( 5 ft high) 
TF Tonnage factor 

18.5 

200 T L 5 Lw 740 ft. 
2 w 

18.5 L=w= 27 ft. or 

Therefore, the area would be 30' x 30' and 5 foot high. 

r~ '" ,--..' -;-
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Pilot Spray Parameters: 

Lift Ore Mean Number Tons Treated Gal/min 
Height Surface Area Sprays per Spray Spray per 

2 
5' 740 ft 

4 50 5 

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 Di. 1.3 or 

0.31 2 inches e.. 

\.Jh e re Pipe Diameter Di 
W 

e. 
We ight flow (thousand n 's mass /hr) 
Fluid density = mass/ft 3 

Solution Balance: 

A. Water of satura tion 
10% of tonnage = 0.10 ( 200 T) 20 tons 

B. Period of total saturation 

20 tons 4 hours 
5 tons/hr 

C. Circulation Rate: 5 tons/hour 

Gal/Min 
100 ft 

2 
per 

0.68 

e D. Evaporation: Very small because no pond will be us ed for circulation . (the 
pond will be used to test -evap. ~ decomposition of hypo, e tc. 
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General Analysis Procedure: 

C 
Split A 

Collect Sample (Site Run) 

C0ne&~art er 

------------~~----------------
Split B 

J, 
-::::J 
Split C 

Crush & Pulverize 

Tyler Screen Analysis Riffle 

---S~P~{-C~i~f~i~C~~~~~s~p~e~c~1~·1~i~~C~ Specific ~-l-i-t----' ~~lit 
Coarse Fraction Coarse Fraction Fire Action A B 

/ ~ ~~-
Bench - Scale 

Scale 
Test (Flask) 

Barrel­
Test 

(30-20011) 

\ 
~oogr.) 

Au/Ag (Atomic Absorption) .Au/Ag 
Flre Assa y 



-~ u - . ., 

,DISCUSSION OF GENERAL ANAL~S 
PROCEDURE: 

A. Objective - Solvent Analysis & Economics 

1. Collect 5 # sample ~ crush & pulverize. 
2. Cone & quarter if other tests are to be made from this site. 
3. Riffle to obtain desired sample sizes. ~ 

4. Send 1 # sample for fire assay (lab uses 1 assay ton ~ 30 grams) 
5. Weigh as many samples as there are solvent tests. I usually use 30 grams. 
6. Label and charge each sample ( 30 grams) with solvents previously prepared. 

Save a blank solvent sample 50 ml. 
7. Shake 8. filter 
9. Determine Au & Ag concentration using 8tomic absorption 

CDI/ect 
. 5~ # SCA~!e.. ... -

...... -
/ 

DATE: 

,,'/ : ) 
, vv('''' O: k. 

~.;..- I,:; (l e-J

: - r=---: V·~ 
- ~.. -- ... 

_ ------::: .......... '7/ F i v -E:. I~ S'S (.uj 

~ filA. I A 9 /~ 0 Y7 O;-e 

f7 ! 

U 6 \ 
13 CDS \ 

VClt' io L.-(..A.. S 01v~ 

~ (I 

S f;', ,., 
Sc,!./J 

/'" _ ..t.. tJ 0.,..- l...-O~Yu:.r,,~ .-. CX~ -
-

.. - - -'" - . 

--6. 

t " Sh~c-
:::. u G J, 

I 

-T.e. ~t ... +-0, . 
ryvterf~ 

nO . 'Or -
Coyy.ec..J 

De.1-e{~",-,,- - /'tv- 10 _ Co~I'~;~~ ­
") I 1\ .' ~ t>c:l,~ A U~l)-h ~ 

• . c, 
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ATOMIC ABSORPTION METHODS 

Basic are: 

l. Sample size (4~ 200 grams) 

2. Sample Type: A. Screened ---7 Fires 
B. Sample Run ~ Coarse &. Fires 
C. Crushed &. Pulverized 

3. Sample Weight: Solution weight ratio 

Procedure: 

A. Weigh sample 
B. Select solvent c. agitate (shaker) 
C. Filter 
D. Prepare filtrate for AA determination 

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

~ Determination~ [rt. SOln] (t.oz./ton soln) t. oz. 
wgt. ore 

ton ore 

EXAMPLE: 

~J 

Other Example: 

300 ml soln 
30 gr. sample 

[ 90 ml 90 
30 

Larger Tes t 

gr. soln j 
gr. 

[J~o] 

[ AAJ 

10 

90 
30 

6 oz. 
Ton Ore 

or 3 
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Atomic Absorption Interference Problems: 

Effect of common elements on absorbance of Au resonance lines 

(Air- C2 H2 

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 + Br
2

) are used, 

various elements as mentioned above cause interference in the gold wave length 
yielding a false Au reading. 

Interference Test: Gold wave length 

Dilution 

-.. ' "\ \-- - 1- /. , , .. I 
"-, )\ 

, 'r c ,.. 

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 el ement. 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 

50 II Bags 

Ferrous Chloride 
Source: McKesson - Tucson 

Bags 
4 - 9 

10 - 39 
40 - 100 
+ 100 

Chern West - Fontana, Calif. 

Tank car = 50,000# = 25 ton:_7 
30% solution > $140/t~ anhydrous 

-J:----------~- . . ~~~~~ T:n~~~~21/# 
10.478 
II/Gal 
50,000 1/ 

+ 
4772 Gal 

. Total $2,275 

F.O.B. L.A. 

Price 
$24.15/100 II 
19.50/100 1/ 
14.15/100 1/ 
12.65/100 II 

Freight LA-Tombstone(May Frt. Rate 
$2.45/100 II 
$1,225 

$ .477 /Gal T 

.0455/1/ T 30% 
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Solvent/Reagent Prices 

Na ocr (Sodium Hydpochlorite) 

Source: Copper States -Tucson 
14% Solutions -55 gal Drums 

Quantity: 55 gal. Drums 

1-5 
6-9 

10-14 
15+ 

Ferric Chloride 

Source: McKesson- Tucson 

55 Gal Drums 

Be Sp.Gr FeCl
3 

42.3 1. 4118 44% 

GrLR. 

621. 2 

Price: 

.90/gal 

.85/gal 

.80/gal 

.75/gal 

Dr ums 
1-4 

II/FT 3 

38.78 

Plus $30.00/Drum Deposit 

14% Soln 
NaOCl 
Sp. Gr. 1.1365 
Gr/ 159.1 
II/Gal 1.328 

G.475 IIT/Ga~ 

$9.50/10011 

[ll. n T II/Ga~ 
5.184 II /Gal. 
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ACID 

Source: Apache Powder St. David 

NITRIC 
60% HN0

3 

$150/100% Ton 

SULFURIC 
70% H

2
S0

4 

$6/100% Ton 

Average tanker wgt 22 tons 

6.843 II/Gal 

1.3667 Sp. Gr. 
11. 394 iI/Gal 

=175.5 Gal/Ton 

22T (HN0
3

) 

22 (.60) 

3861 Gal. 

13.2 100% Tons 

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

+ Freight = 90 

@ $ 2070 

$g4.09/Ton 
.047/11 
. 07~/tl - 100% 
. 536/Gal-Dil 
. 894/Gal-100% 

IRON PELLETS 

Kore Industries 
Georgetown, S. Carolina 

Texa s Steel 
Beaumont, Texas 
A.R. Holzworth 

Oregon Steel 
Bill Bottomley 

9.408 If/Gal. 

1.6105 
13.472 
148.96 

Sp/Gr. 
If /Gal. 
Gal/Ton 

22T (H2S0
4) 

22 (.70) 
3277 .12 Gal. 
15.4 100% Tons 
92.30 (15.4) ($6/Ton) = 

COST 

Ton (dil.) 
/I (dil.) 
/I (undil) 
Gal (dil) 
Gal (und il) 

+ Freight = 90 

~ $182.40 

$8.29/Ton 
.004/1/ 
.006/11 - 100% 
.056/Gal - dil. 
.080/Gal - 100% 

1-803-546-2525 

1-713-768-1251 

1-503-286- 9561 
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Midoex 

Source: Charleston Steel Mills 

Lime 

Source: Paul Spur- , Douglas, Ariz. 

Processed - Stock Dust (62% CaD) 

$6/Ton or $.003/# 

Sodium Thiosulfate: (Na
2 

S2 0
3

. SH
2

0 

Source: Hills Bros., Tucson Ariz. 

Bags Price 
100# 
Bags 

1-10 
20 

$24.60/100 # 
$19.70 

Salt: (NaCl) 

Source: Southwest Salt - PHX 
$lS/ton + $~lS/ton Freight $30 

or l~<:;./II 20001/ 

$0.197/11 
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SUMMARY 

Chemical & Reagent Cost - Delivered to Tombstone 

Name 

NaOCl 
FeC1

3 
FeC12 
H2SO

4 
HN03 

Name 

NaCl 
Lime 
NaCN 

(% Soln.) 

14% 
44% 

30% 

70% 

60% 

~N Dust (Memllite) 

Na
2

S 

Lead Acetate 
Na 20 

LEACH TEST SOLVENTS 

Solutions 

Cost-Dil 

75t;./gal 
1.12/ gal 

47.7t;./gal 

5.6t;./gal 

53.6t;./gal 

Solids 

For Bench Scale then Barrel ; the pilot 

Type of 
Solvent Phase 

Pre-treatment 

Leach (ag) 

Cas fil L· . A ~ l montlc 
. Clay-Ls 

+ 
NaCl 

+ 
NaOCl 

Cost/II - 100% (Tombstone) 

$.560/11 
.216/1/ 

.150/11 

.006/11 

.078/11 

Cost/II - Tombstone 

$ .1265/11 

.197/11 

.015/11 

.003/11 

.587/11 

.662/11 

.248/11 

2.30/11 
.18/ II 

CaseL · . B ~ ~mont~c 

+ 
NaCl 

+ 
NaOCl 

NaCN 
Lime 

Clay-Ls. ) 

SR-3 Resin 
$ 6.50/11 - Small Lots 

· ~ase (Mn-in Ls. 
with limonitic 

~ j arosites) 

NaCl 

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. 

- ---~------------- .- -- - _. ------ --- - - - - ---- - --

· 

Method B: # / Ton Soln. Method 

-----------_. ---

(/ - ' 
o :J 

j:: c. :.) J",-<> ............... _ 
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Solvents/Reagents 
Delivered to Tombstone 

Table of Comparative Solvent 

50¢/Ton 
Solvent $/11 II/Ton 

H
2

SO
4 

(70%) $.006 83.3 

NaOCl (14%) .560 .9 

Fe C12 (30%) .150 3.3 

RN03 
(60%) .078 6.4 

FeC1
3 

(44%) .216 2.3 

50¢/Ton 
Solvent $/11 II/Ton 

NaCl .015 33.3 

Na
2

S
2

0
3 

.5H
2

O .197 2.5 

NaCN .587 .9 

FeS04 
.H2O .1265 4.0 

Strengths (50¢/Ton Solution) 

grLi! ml Soln./ 

37.2 

2 . 8 

4.4 

3.9 

1.9 

gr/..JZ 

16.7 

1.3 

.45 

2.0 
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. .consultant:-- in: 
t • Hydromctallllrgical recovery 

• Hear and convcntionalleaching 
• PrCl'i()lI ~ and hll'iC metals 
• Uranillll1 / Vanadillm 
• Tungsten 
Worldwide Mnhilizalion 

1\ . G<'.I'1e.tl.a.t 

I) i \ I , i( 
Sourhwc!-.r crn Ex r lnr,ltl(l n ' \ ' ''O\.· 

-l.') ()() F:. Spl' cd \\ , I~. SIl l 

1'11 ( "(111 . ' \ 1 1/(1 11 ;1 X 
I A()~) 7 (1 ." . 

Cht> rfil~ J : t- n~1 eo 
'1 InJ ' ~ - 'f1;) c' n 

A c.yal1..i..de. m..i...t.t .6o.tr..U:..i..on ..i..6 t..i..tt'tate.d no/t NaCN C.OIl .tC'. Jlt LL~(i~ (j 
.6..i...tve./t n..i..t/tate. and pota.66..i..um ..i..od..i..de a.6 an ..i..nd..i..c.at o t. 

D. S t o..i..c.h..i..omett'ty 

c . 

AgN0 3 + 2 NaCN = AgNalCNJ2 + NaN0
3 

~{o.te.c.u.ta/t We...i..g ht 

Paltame.te.lL.6 

F OIL a 20 m.t .6amp.te.: 

7 # 500 mg /r .i..te../t 
Ton So.tn. 

The..t'te..6o/te., 6o/t a 20 m.t .6amp.tej 

500 mg/t..i..tet't 

G/tam.6 CN t..i..t/tate.d pe/t .t..i..te..t't: 

7 
4 

73. 9 

X/2 0 m.t 

CN/.t..i..te/t 

7 0 
2 . 5 
O. 72 

x 

2,', c.C \' 
9 8 . O-i 

70 I 9 O J 
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Gftam.6 CN/l 
98 . 04 

Vi vi.6 ion.6/ml 

7 
4 

1 3 . 9 

x 
169 . 89 

Sta rl da:l.d 
Gftam.6 Ag ,I,J 0 3 
Peft L-i..t e.rL 

17 . 329 
4 . 332 
7 • 248 

• 

# CN/to l1 .60ill t-i..('11 
ml fte.adlng X Fa~trn 

1. 00 
. 2 5 
. 072 

Vi6 0t ve the. de..6ifte.d S~ l veJt Nitfta te. ~n one. i-i.. t e ~ r~ ii~t ~~t~rl 
u:a t e.ft . 

The. Kl i6 a 5% .6olution . 

1. Me.a.6ufte. 20 ml cyanide hol u t-i..o n 
2. Add 3 dftop.6 Kl .60llLtion 
3. Add e.no ltg h Ag N0

3 
.6tandaftd to ze.fLO buftet it(2. ad i ,19 

4. Add dftop-l'J-i...6e. A9N03 untill a c. ol1.6tan t Ue.ttCt': ~_ );1 - l ': ; :I: t C 
tuft bi dity i.6 obtai n e.d , 5 . R e. c. 0 ft d m l u.6 e. d n 0 ft ~' ~ 0 .6 t J.::, t o t u ft n to c. t OLL d ,~ ( ell d - :.' l' ~y t : 

6 . Multiply by 6a c. tOft Oft [.... .6(: t abte. 

End- POi l1t Stan daJt d.6 
I n 0 ft d e. ft to d e. t e. Jt m ,l n e. tit e p ft ope. It. e. 11 d - r (J i 11 t, c ~ 111 ,

1 
{ ( f (' .~;" I: { ! (: '; ,{ ~ 

rn u.6t b e. pfte.pafte.d to c.a t -i..b ft ate. the. titft a t o.'t ' ,!> "\'C'lll(l' '; \ 'r!(, l ),'( (", 

C L{all-i..de. Standaft d StandaJtd P Jt Q P 11 .'t (l t Z C' 11 

3 liCN/tOll 
1 500 mg . C'J ' £ 

2 " 
10 0 0 " 

7 " 
50 0 

. 5 " 
250 " 

. 25 " 
725 
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_C_Y_A_N_I _D_E_T_I _T_R_ AT_I O_N_T_A_B_L~E_,--(1~.-=2_4-=8~9,-1L-=._A~J ,~ (~_~~ ~_ 

m( AgN0
3 Standa lL d # C N / t (' 11 -f! (. f u t {-t ' : 

0.00 

1 • 0 0.000 
2. 0 .07, 
3.0 .7·14 

. 27 6 4.0 

.288 5. 0 

6. .360 
7. .432 
8. .504 

.576 9. 

.6 48 10. 

7 7 . • 720 
7 2 • · 792 
73. • 864 

.936 14. 
1.008 15. 

16. 7.080 
1 7 • 1 . 752 
78. 7 . 224 

7 . 296 79. 
7 . 368 

-I 

20. 
7 . 440 27. 
7 • 5 7 2 22. 

23. 7 . 584 
7.656 24. 
7 • 728 25. 

26. 7 • 800 
27. 7.87Z 
28. 7 • 94-i-

2 . 07 6 2 9 . 
2.088 30. 
2. 760 

. - .. -_._-- _ .. . -
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J u ly 12. 1979 

f'Iemo to : J. A. Bri scoe , SEA ; cc : T . L . Schloss, R. F . ewlett 

From J. G. Dean 

Subject : Selection and Eva luation of Tombsone Ore Samp les . 

Dear Jim: 

We have been applying pretreatments and l each t e sts to the 
various ore samples supplied by Ed and Dick . Although the 
actual data available are quite limited, they are supple~ented 
by more extens ive qualitative obs ervations and the combined 
information s eems to merit discussion . 

i e app lie d first comparab le thiosulfa te and cyani de l eaches to 
t he 10 lb shale and quartz:l..t s ar.p l e from the north r amp( Ed ' f, 
#6 2379B} , as described in the memo to Dick of July 3 . The fire 
assay r esults from J a cobs are sUJ11fl'l.ar ized be lm..,, : 

lnitiF.;l r - sults, sanp le prepared by Jacobs 

Feed pu l p prepared by JGD - ------------- -­
Tails from thiosu lfate l each -------- ----­

Tails from cyanide l each --------------- --

Ag 

1 ';'?!·C 
1. 85 
1. BO 
1 . 35 

Au 
.005 

. 01 

. 005 

. 02 . 
The fi1: 'st n 10 samples should have been i dentical, unle ss J acobs 
did not conforI'n t o t he .r~ ichard ' s n i n i muIll sample guide a s a 
function o f particle size . It wou ld be of inte r es t to have 
their fu ll practic e in hand ling this type of mat erial, anc a lso 
t heir eva lua tion of the precis~ion which c a n be expected from 
their fire assays . 

The second pc·i n t of i n t eres t is that the figuras for g old ,ave 
a 'Hhimsical quality . My subsampling was with a very fine grind 
with meticulou s i~ixing and splitting . These data rather con­
clus i ve ly su:;gest that \<18 c annot use fire assay of te.ils as a 
guide to l eaching un l ess we can achieve more precision . You r 
s Ul!3es ti.ms on this point "ii ll be apprecia t ed . 

If we can accept t he silver C'.ssays :t at l eas t on t he f ine pulps . 
as more prec i se . t len we can conclude that the thiosulfate \'18.S 
ine ff e ctive in l eaching the si lve r (2 . 7% dissolution) and that 
t 1'18 c-yani e WlS only s liglltly more effective ~2 7% diss olution) . ' 
These obsel:vat i ons are qua.litatively in a ccord with my sulfide 
preci:)itfl tion t: 0 S ts , especially as to the i ne:[f ectivenes s of 
the t hiosulfate . 

Similiar t ests on s~ne of the other samp l e s supplied by Ed in 
this same shipment suggest that t he l ow s ilver va l ues res ist 
dissolution even under idea l condit i ons . There se~~s no evidence 
of t he v.sua l silver c2.ri.)'ing mi nera l s ; ra t her t ere is a sU3 '?es t­
ion tha t the silver may be present as refract9ry si licates . 
Can mi nera logy help us find some more responSLve feeds ? 

J GD : bm ~ 



July 12, 1979 P-- 4/~ e 
Memo to: J. A. Briscoe, SEA ; cc: T. H. Schloss, R . F. Hewlett 

From J. G. Dean 

Subject : Selection and Evaluation of TOI11bsone Ore Samples . 

Dear Jim: 

~e have been applying pretreatments and leach t ests to the various ore samples supp lied by Ed and Dick. Although the actual da ta available are quite lLuited, they are suppl~uented by I110re extensive qualitative observations and the cOI11bined information seems to mer it discussion . 

11e applied first c omparable thiosulfate and cyanide leaches to the 10 Ib shale and quartzite sample from the north ramp(Ed's # 6237 98), as described in the I11~uO to Dick of July 3. The fire assay results from Jacobs a re summarized beloH: 

Initial results, srultple prepared by Jacobs 
Feed pu lp prepared by JGD ---------------­
Tails from t h iosulfate leach ------------­
Tails from cyanide leach -----------------

A'0 

1 . 40 

1 . 85 
1. 80 

1 .35 

Au 

.005 

.01 

.005 

.02 
The first two samples should have b e en identical, unles s Jacobs did not conf orm to the I{ ichard I 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 materia l, and also their evaluation of the prec i ss ion which can be expected from their fire assays. 

The second point of interest is that the figures for gold have a \'lhimsical quality. i' Iy subsamp ling was Hith a very fine grind with meticulous mixing and splitting . These data rather con­clusively sU'0g,est that He cannot use fire assay of tails as a guide to leaching unless we can achieve more precision . Your suggestiolli on this poin t 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 l eaching 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. 

Sirniliar tests 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 carL7in6 I11inerals; rather there is a suggest­ion that the silver may be present as refract'?ry silicates. Can minera l03Y help us find some more responslve feeds? 
JGD : bm 
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RECErvED J U L 1 9 1979 

Doa r J:L-:: : 

~) ith furthc~ ~ GroronCQ to ~~ ~o~o to you of 7/12 and t ho o ne to Ed of 7/1 3, t h.:~ £<..":...'":.1.:.:-, 1 U8 fr02 the h(~ap r e c ently supp lied by Ed GivE.; c. .:;:. 00 c:. cro3~~Gcti n of tho l::.inG:l::,.[_l oZY : e:::c c:pt for t he s ih or h a lides , .sm.G t he:: obsta clos to E.:~·r"" ction of go l a ~nd silver by v c:riou:3 8 c h ~n0S . 111-3 s.:t:':1}! l us su ~ "'cq1J G!i. t:ly cu _p lied by Did." do SGG::"1 to con t - i n 5 0 :":":0 S iLV0:<: halidec &nd ~l.-e p~:cport ion.:1tGly nOi.:'e r [:pons ive to ciire ct leD.c.}in~~ . . 

Sr.':.1p l c 02209 rep::...~cscnt:c.tivc o f t he l·in- rich rOChS on t he s c m :: n end o f t he h cc:p ~l ith a ~Tecobs fire ~ssey of Au . 01, AS 7 . 3 0 Toz / T t urned out t o c ont a in aLnost 3% copper present a s bcs ic c ~rbon-a. t C8 ci~ectly l cac hc..b l e i n, ,,-,-n:-.1Ol"l':'<.l.- a,,_-::lOn it.t:. ... l c al::'b on~te solu.tion . A substp, ltia. l I-'Clrt of the s ilver -iss olved. a l c-n:; -lith t h2 c o ppor c:'.S thou~'.h it wc:;..~o - r esent as e douh l e c erbon,-::-..te i ns t ead o f b e ins a csocic t ecl v; ith t he: ::an.:.;crwcc c ;d d:os . :' ;c:. t eria l o f t h is type: c ou l d rc:.n,:;c fro=-:: c cY~~1ocide nuisc..nco to a a luD.b l e f ee in i ts O··1IJ._ :e i g ht . 
Iho1~c U.~pcars to be ccfin':'t e: r-: o'tcntin l in sGl(~cte p!:'ctre atr::cnt:s fol:" spocif i c :;.~e f rcct ionn for libGrat i n:; the va l uc;s such a s c:. . i u. f o r the 1ydro. :::y sulf c:. t c s -:.nd p ossibly for t _0 st'n:;"nese o:dc.es , ospeciully in c::. ssocL~tion '.rith l:"e ducinz ~gen.'cs; ~nG. ~:n. t he u se of oxidi~: i :.: "~(mtG S i._C c..S hypochlo~itc f or rc l 0.asin;· si l ver ami g old 10 .~<cd in. b ,. so ,:ie t a l su.lf · dGS and c .::rbOl1C1C GOUS r:1D.tcr i o. l s . Ef f c;c t i ,C: CO~i.):~!1~tions of thGse reagents n i ght be applieS. \,lith s pecial effcctiVC:'10;;r ':'n ~~ n i 1.. lin:::;: o pC:::CEtion Hith ~ specific f oed . 

There _ (':;:-:1.8 t:o be ,\"cr:y liFl::"te.:-l p otent i a l for c.p') lyin.g pretroa t ".:tc::'1tS) especia l l y t hoSG i nvo lvinr: a s equ enc e of 1:022, ~nts , in typic.::l lOi''..p l o:-:chin~:. . Thct:'G 508:_1<' to be no po t entiel fo"~ npplyiu3 cO:::-tb inc.tio!.i. l o;;'!chin,: E'e t:. o ds to t h3 p r o son'c heaD e c a ' 58 of t .le cong lor:1cra'cion of mi nC:l: .:l 18 prCS8L1t D..l1d CX C G8 S i va consu;;ption of r easents i n c.n unp!:'od\.~ctiv0 H~y , e.c . i n t cr- rc"'.,ction e ti.vGen c alcite C'.nd lir.1cs tonc ~!ith sulf~ric ~ci ~ bef ore ettac~ on t ho j 2ro s itc . 

The i d c:c_1 f eed ;:c:tc:c i0:1 i s o n e Hi til a S:1 s'cc.ntio. l art of t 1e s ilva r pr Gc:-~ 'i: &8 hD. lic.lcs \!i'ch a '\':ee l G.GfL GCl t:endency fo::- t h es e hc,lidos t o Dr,.; G~r-osoci c::lo~1S f r u ct: ':ce p l £.i.Y"lCS r n t her t:w.1'1 bcir...g shot th:co~Sh 't jl:; or.'c j·:l.:lSS :::;0 e G to bc a.cc essib l e only in fine Grind;;: in~ . Th e t ileI-' si l ver n i no!:'&. l s fOrD e. k i ,,!Q of opectru.-:l of lcc c h ­ability phic7, l c~:tcnds d t111 fj::'o::-, ~ t ·.10 h ,::r lidos to a l.!:",ost nil for: the s ilvor loc:~(..:, d i n s ilica t es c.nd 50::-~G of t he sulfid e s . The fi !:'st ir:':-)crta nt clu~s c ell b e Gotte n fro2 the n i nerc loc y, but r en lis tic tam~ a n d hee,-J l oo..c h i n,:; t ests o.rt, probab ly c r-: '-'cntL:, l for con clus ive p l enn i l1[; . '1'1:10 clOSGst p oss ':o le coo:cd in~tion o f a ll thesc factors i s urGr.!1t ly needed to achievo p roduction in O- l.r ope_-a~r:r: : 

J GD : b::n ?iJ6fJ 
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MEMO 

To: 

Copies To: 

From: 

Date: 

Re : 

R. F. Hewlett 

John Dean, Torn Schloss 

J.A . Briscoe 

July 19 , 1979 

Sample Collecting Procedure , Tombstone Project P-41 8 , 
Tombstone Hills, Tombstone Mining District , Cochise 
County, Arizona 

The following will standardize our sample collecting p rocedures 

f or all future sampling at Tombstone , and will remain in effect 

until written changes should be receive d superce d ing this 
procedure , by myself and/or John Dean . 

The main parameters in sample collection are : 

1 . The sample should be representative of the rock or 

mineral environment which it is meant to test . 
'I'he refore, great care should be used in dete r mining the 

sample boundaries in relation to: 

a. Rock type 

b . ine ral zonation 

c. Oxidation state 

d. Geologic structures 

e . The amount of continuity t hat 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 

volume it is meant to test is a critical factor which 

relates to: 

a . Size o f t he sample t a ken 

b. Coarseness and degree of homogeneity of t he 

mine ral contained within t he sample 



c. Its 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 ou r 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 

Eng ineer ing Handbook, Vol ume 1 which is a good guide to sample 

size and crushing sizes required before splitting . This guide 

should be adhered to as closely as possible . ~ r#'fM 
'-1 M );, 0 7 -; " ~ rJ.....o / 

S . E . A. has use standardized sampling last 5 

year s. These oced ures incl ude sample sacks, wooden 

sample stakes with pGssiale metal tags, sample sacks , 

standard geochem assay forms , and ~e-<j-r:apl'ly of 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 . 

11m transmitting to you with this memo 150 individual forms 

issued for 150 samples and 150 photographs, and 10 rolls of Kodak 

Ektachrome ASA64 35mm in 36-shot cassettes . 1 1m also 

transmitting to you 100 8-lb . size sample sack kits which include 

a cloth sample sack with number impr inted on it and two wooden 

stakes to be placed at the beg inning and end of the channel 

sample . The9€ wooden stakes have metal embossable 

annotation of the sample number . Also enclosed is 

tags for 

a plastic 

c aracter sample sack . Monday I am sending you large l0 0-lb . 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 2 0 to 3 0 

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 
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5-44 EXPLORATION FOR MINERAL DEPOSITS 

degrees to quartz-sericite-clay assemblages. The subj ect includes many vanatlOns 
amo ng districts . A simple model consists of a core of potassic alteration surrounded 
vertical ly and latera lly by quartz-sericite. Vertica l dimensions of this simplified 
model are uncertain because the tot.a\ vertical length is no t known for anyone 
deposit. Indica tions 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 ver tical posi tion 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 recognilion 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 a ll originated in broad bells of contempo raneous or subsequent mountain­
building. If original iron/copper sulfide ratios were less than about 5: 1, indigenous 
limoni tes having a black to seal-brown color, with a bright-red streak (in contrast 
to transported limonites with similar color but an orange streak), indicale that 
chalcocite originally was present. Diffused orange, hrick-red and yellowish limoni tes 
indi cate that pyrite with little, if any, copper sulfide was present. P arallel thin 
ribs in cavities, together with brownish limonites, suggest the original presence 
of chalcopyrite. P ale-yellow ferro-molybdite, of course, indicates that molybdenite 
was present. These features a re quantitatively diagnostic only if the original metal 
contents were more than abou t 0.5% Cu or 0.2% MoS,. 

The evalua tion of explora tion possibi li ties of newly discovered disseminated 
sulfide prospects involves a number of variables and uncerta inties, 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 

JOHN 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 cri tical in relation to the end result. Work related to exploration drilling or 
to otherwise t es ting 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, tbis 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 mmuruze 
the importance of the reconnaissance step. The history of a district can help 
in selecting and in terpreting placer samples in the reconnaissance phase. Any sign 
of old workings should be care fu lly investigated. Production records are invaluable , 
and nearby mines should be visited and examined whenever possible. Reconnaissance 
procedures must be ta il ored 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 
li mi tations and major piUaJls. 

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: 

e e e '-'. 
EXPLORATION 5-

Large Particle Size-The typical placer deposit is a mix ture of fine sand, pebb 
and boulders varying from a few tens to perh aps 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 end resul t. In a comm ercial placer the relati 
amount of gold (by volume) may be on the order of one par t gold to a hundl 
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 par ticle 
gold in a pan of gravel can be equivalent to 2 to 5¢ per cu yd. This is illllstral 
by Table 5-4. 

M inemls Other Than Gold-Placers chiefly valuable for minerals such 
monazite, rutile , cassiterite, ilmenite, etc. , generally are easier to sample and evallll 
than gold placers. These minerals commonly have a relatively low unit va 
and make up a larger part of t he mass, so that extraneous particles have I 

TABLE 5-4- Effect of Single Small Gold P a rt icle 
on Placer Sample of Typ ical Size e 

Size of 
Drill Hole or 
Channel, In. 

731 dia . .. ........... ... . 
5X dia . . . ... .. . .. . . .. . . . 
3 dia . .... . . . . ... . .... . . . 
3 X 6 ... .. .. . ... . . .. . .. . 
6 X 6 . . . .. . .. ... .. .. .. . . 
6 X 12 . ... . ... . .. . . ... . . 
12 X 12 ... ............. . 
16-in. pan * .. .. . . .. .. ... . 

*180 pa ns per eu yd. 

Size of G old Particle and 
Effect on Sample, S per Cu Yd 

20-Mesh 
(6.57 Mg) 

SO.58 
1.18 
3.60 
1.42 
0 . 71 
0 . a5 
0.18 
1. 18 

40-Mesh 
(0.91 Mg) 

SO.08 
0.16 
0 . 50 
0.02 
0.10 
0 . 05 
0 . 02H 
0.16 

60-Mesh 
(0.27 Mg) 

SO.02H 
0 .05 
0 . 14 
0 . 06 
0.03 
O.OlH 
O.OO x 
0 . 05 

Val ues shown are those which would result fro m one gold particle in 
a I-ft sample increment or drive, and a re based on gold weights deter- I 
mined by the author, with gold @ S35 per oz. I 

effect on calcula ted values. Often such deposits are of well-sor ted small-* det 
materials, such as beach sand, making i t easier to obtain representative b-'es. 

Erratic Distribution of Values-Valuable minerals are no t distributed unifor 
through the typical placer deposit. Heavy minerals and gold in par ticular comm 
are confined to narrow discontinuous pay s treaks wi th li ttle or no value bel\' 
them. Coarse gold is exceptionally erratic and reliable evaluation qf results 
require more than taking a few small samples and an exercise in arithmet 

In theory, these problems can be overcome by taking bulk samples (meas 
in tons rather than pounds) but this seldom is resor ted to in actual prac 
Some argue that taking a large number of small samples will s ta tis tica lly ca 
the eccentricities of a given deposit, but practical considerutions se ldom pe 
this approach. 

1 ndustry Practice-In modern pructice by establisheu pl acer organi zations 
employee is placed in charge of evaluation who has wide experience wi th 
type of deposit. Limited credence may be given to anyone sample and, 
a thorough study of all prospecting da ta (perhaps with t aking of additional c 
samples) , experience-based adjustments, or "correction factors," are applied to 
initial sample data where needed. Successfu l placer compan ies rely as mucl 
experience and the insight of management and prospecting personnel as the 
on initial sample resul ts. 
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JUL 30 1979 
July 24 , 1979 

h emo to: J. A . nr iscoe, SEA;·' cc: THS ) RFH 

From J. G. Dean 

Subject: TEl Project. Preliminary Tes ts on Hea p . 

Dear Jim: 

In accord Hith your suggestion for sampling the heap, vie took 
one exploratory sample during our visit last ,,'eel<. 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 \-.,ith the 
backhoe and finally p icked up about 5001b for transport in the 
scoop to the Hork area . This operation tool~ about 30 minutes. 

\,l e then coned and quartered the sample on a plastic sheet, re­
moving about 25% of plus 2~ ' ; pieces by handcobbing. The - 2~ 1f 
material contained perhaps 40% - ~4 ' i and seemed a g ood mixture 
for percolation testing . 

ApproxLmate ly 2001b dry basis was charged to a heavy plastic 
barrell and leached by recycling 21b sodiQm cyanide/T plus lime 
for 4 hours . The leach solution remained virtually barren as 
judg ed by the sodium sulfide test. It seemed quite definite 
t ha t further leaching of this particular area of the heap would 
yield at best very marg inal results. 

\·le then broke up the +2%" material Hith hand ham.L1ers until 101b 
was reduced to about -I " . The product did not contain many fines, 
perhaps 5-10% _~ II; it Has leached by hand a g itation in a pail . 
Hithin 30r; 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 
pieces of the heap, but Hhether they are of any economic interest 
rema~ns t o be established. 

He also made a 2001b barrel test on material brought dOlvn from 
the area of the cut \-.,here we crav]led into the addit for our dis­
cussion. '\-.J ithin 10 minutes of leaching \ole g ot a very positive 
test for silver and t he solution soon corresponded to g reate r 
than 5Toz/T in the feed. In contrast to the heap, there seelns to 
be every encouragement to develop at least a conclusive test 
prog ram f or the Contention dike area. 

A ,,,ell organized samp ling and test program could be quite expensive 
and time-consuming . It should lead to data shov7ing rea lis tic 
cyanide l eaching results which can be expected . from the methpd 
to be u sed , as well as ore reserves , mining costs, etc . IvIy 
g eneral impression is that v]e will have to beef up our technical 
capa bilities bycrders of magnitude to do a conclusive job and 
that the economic success of the prog ram c a n not be t~~en for 
granted. It seems part icularly important at this critical stag e 
to proj ec t both a clear plan and a realistic budg et. 

~. 



Arizona Bureau of Geology & Hineral Technology 

Geology Building Room 134, Univ. Arizona 

Tucson, Arizona 85721 

David D. Rabb, l'fining Eng ineer 

Subject: Gold and S ilver Production, Tombstone Area 

July 23, 1 9 79 

t·iemo of vis its by 
J. A. Briscoe 
J:' . H. S chlos s 
J. G. De an 

A brief visit with a tour of the metallurgical facilities was made on 
July 19, paving the way for a long er discussion on July 23. rtr. Rabb 
teaches a course on heap leaching and has become thoroughly familiar 
with the r.fombstone area throug h his ,.,ork for the state •. 

He advised that he felt cyanide leaching , especially by the heap tech­
nique with its low labor requirements, was the most promis ing 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 supp lied on loan a photo copy of a book by M. 
Eissler, IINetallurgy of Silver" , Van Nostrand 1891. He was also fa­
miliar with the \'lOrk of the Bureau of Hines at Reno including the hypo­
chlorite process , acid pretreatment, a gg lomeration for induced perco­
lation, etc. and seemed to have high reg ard for the quality of the Hork 
there except perhaps for the economic interpretations. 

Assays 
Hr. Rabb stated that fire assays on samples properly prepared according 
to the Richard's rules were still regarded as the most reliable method 
of detern1ining total g old 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 per mits 
establishment of an accurate metal lurg ical balance whic h provides a 
conclusive check. 

Leaching Tests 
l"'fr. Rabb confirmed that particle size was a key variable in leaching 
tests, first because · of the critical relationship with the minimum per­
missable sample si~e , then as a factor both as to leaching rate and 
ultimate leachability. 200-300 p ound barrel tests on samples crushed 
at least to ninus 1" i s one of the most effective leaching tes ts. He 
really prefers to crush to minus ~II for these tests as it speeds the 
ex traction, facilitates comparisons between ores , and aids in the 
study of other key variables. F ine r g rinds should be used in testing 
smaller samples dOHn to at least ~100 mesh for bottle tests and fire 
assays involving 30-300 g . of ore. 

Recoveries and Pretreatments 
Fir . Rabb s u ggested that ores vary Hidely in their responses to leaching 
tests and t ha t op timum economic results may be obtained at recoveries 
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of 'lJ'/-, or even less . The Tombst one ores conta in precious metals in 
several forms \vhich exhibit a vl ide rang e of res p onses to leaching . 
The mang ane se-rich components a re typically refractory to leaching ; 
acid pretreatments are not regarded as having practical potential in 
heap leaching for several reasons, such as the h i gh quant ities of 
acid required, e. g . 1000 lb/T ore, to react with the limestone, the 
forma tion of equally larg e quantities of CaS04·2H20 ' ''h ich expand and 
stop percolation, the dissolution of ~vy metals such as zinc, copper, 
iron, etc. and related environmental hazards. 

Heap Preparation 
The preparation of an impervious pad for the heap is of great impor~ 
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. D~sert sands tend to be porous ~nd are to be 
avoided. Old tailing s can be very effective if ~ grind is fine 
enoug h. The pad should be tested by irnp omnding water over specific 
areas and measuring the seepag e 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 L~proved 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 
adsorpt ion as the solutions percolate doviD to the pad. Thus excessive 
fines can aggravate losses and s 1m., percolation. A heap of minus 111 

to 2" is often a g ood compromise, but g ood results may be achieved 
with coarser material and long er leach times. 

Dissolved air in leach solutions is essential to the dissolution of J 

g old and some silver minerals, notably sulfides. Better results are 
often obtained with the use of shallm~ lif ts. New small lifts are 
added as extractions beg in to wane. Continued recoveries at reduced 
rates from the 10Her lifts "may be ach ieved over long periods, some­
times for years. Good heap leaching is an art but is facilitated by 
effective metallurgical control. Ivtr. Rabb suggested that Charlie and 
Louis Es capule have perfected a g ood technique for the Tombstone area. 

k ining Control 
Ore samp ling and testing is important both for outlining economic re­
serves and for separating ore from barren reject material during the 
mining process. A trained g eolog ist with pertinent experience can 
usually recognize visually suitable feed material and is essential to 
this part of the project. }~ . Rabb suggested " that Bailey Escapule, a 
recent graduate i n g eolog ical eng i neering , ,,,ould be i deal for this 
work . He mi ght be able to suggest other r e cent graduates and help in 
finding qualified p eople for other jobs in the operation. 

J GDean:fm 



Consultants .in: 
• Hydrometallurgical recovery 
• Heap and conventional leaching 
• Precious and base metals 

•
Uranium/vanadium 
Tungsten 

Worldwide Mobilization 

S.E.A. Hydromet, Inc. 

M~. Jame~ B~~~~oe 
S. E. A. 
4500 E. Speedway 
Tu~~on, A~~zona(85712) 

Vea~ J~m: 

J u-f.y 3 1, 1 9 7 9 

Pi/I Pi Ie Division of 
~outhwestern Exploration Associates 

4500 E. Speedway, Suite 14 
Tucson , Arizona 85712 

(602) 795-6097 

Richard F. Hewlett 
Vice President and General Manager 

Chemical Engineer 
Mining Engineer 

En~-f.o~ed p-f.ea~e ~~nd my Va~-f.y P~og~e~~ Repo~t~ 60~ pe~~od 
Ju.ty 20 th~ough Ju-f.y 31, 1979. 

P-f.ea~e n~t~~e the ~ev~~ed Augu~t budget 60.t-f.wo~ng the Ju-f.y 30 
p~og~e~~ ~epo~t. 

A.t~o, I ~a-f.-f.ed A-f. Watte~~on and ~n60~med h~m 06 the de~~~~on 
not to h~~e h~m at th~~ t~me and he to-f.d me that he wou-f.d 
~a-f.-f. you ~on~e~n~ng emp-f.oyment. 

I w~.t-f. -f.OOQ 60~wa~d to you~ v~~~t on Thu~~day, a~ the doze~ 
WO~Q ha~ expo~ed a g~eat dea-f. that I am ~u~e you w~-f.-f. be 
~nte~e~ted ~n 6~om a geo-f.og~~a-f. and o~e ~e~e~ve po~nt-06-v~ew. 

I wou-f.d app~e~~ate any photo'~ to the 1 ~n~h= 300 and 100 6eet 
that you have deve-f.oped 60~ the Toughnut to G~and Cent~a-f. a~ea~. 
A-f.~o, B~-f.-f. H~ght a~ we-f.-f. a~ my~.t6 a~e ~nte~e~ted ~n the 18 
unpatented ~-f.a~m a~ea 06 TVC'~ 60~ a~~e~~ment and mean~ng6u-f. 
exp-f.o~at~on ~n the a~ea 06 the Tomb4tone Exten~~on g~oup. 

S~n~e~e-f.y , 

;I~ Ie ~ I ,(1--, ~ " 
R~~ha~d F. Hew-f.ett 
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Jame~ Bni~coe, Tom Schlo~~, and John Vean ~pen~ ~he manning 
neviewing pneviou~ pnogne~~ and 6u~hun plan~. 

Jame~ Bni~coe ~howed how he would like ~he ~ample~ ~aken on 
nock ou~cnop~ in ~he nail~oad cu~. Thi~ involve~ de~enmining 
whene ~he ~ample in~enval~hould be ~aken, manking ~hi~ in~ enval 
wi~h embo~~ed ~~ake~ having ~he ~ample numben on and a ~pnay­
pin~ line be~ween ~he ~~ake~ indica~ing whene ~he ~ample wa~ 
~aken. The ~ample in~enval i~ ~hen neconded concenning ~he 
geology-nock ~ype, al~ena~ion, e~c., and ~hen pho~ognaphed 
an~en ~he ~ample i~ ~aken(having ~he ~ample bag in ~he pho~o). 

Jame~ Bni~coe len~ a numben on ~ample bag~ and i~ wa~ agneed ~ha~ 
I ~hould onden addi~ional bag~ ~o con~inue ~he ~ampling. 

I~ wa~ decided ~o conduc~ back-hoe ~e~~~ on ~he heap 60n 
bannel leach ~e~~~ . 

Addi~ional di~cu~~ion 06 ~he 6u~une plan~ ane pne~en~ed ~n 
my July Z7 Repon~. 

July ZI, 1979 

Tom Schlo~~ and John Vean con~inued ~o neview ~he pnojec~ and 
di~cu~~ 6u~une plan~. 

The back-hoe wa~ ~aken up ~o ~he non~h-cen~en 06 ~he heap and 
a back-hoe ~nench wa~ dug acconding ~o Jame~ Bni~coe'~ ~ugge~~ion. 
John Vean'~ memo 06 July Z4, 1979 di~cu~~e~ ~he de~ail~. A 
la~ge ~ample wa~ ob~ained and a bannel-leach ~e~~ wa~ made wi~h 
~he pneg being analyzed wi~h NaZS a~ ~he indica~on 06 ~ilven in 
~olu~ion. Thi~ quali~a~ive ~e~~ pnoduced low ~ilven ne~ul~~, 
po~~ibly abou~ .Z ~noy ounce~ 06 ~ilven. Thi~ wa~ companed 
wi~h a la~ge back-hoe ~nench ~ample 6nom ~he ~ou~h pon~ion 06 
~he Con~en~ion Vike ~ha~ in a ~imilan bannel ~e~~- pnoduced 
abou~ 5 ~noy ounce~/~on 06 ~ilven in le~~ ~han 15 minu~e~. 

Ba~ed on ~he above and pneviou~ leach ~e~~ ne~ul~~ 6nom ~he 
Con~en~ion Vik e , a ~ampling pnognam 60n ~he Vike wa~ ou~lined 
and di~cu~~ed by Me~~n~. Schlo~~, Vean, and Hewle~~(again, 
~ee July Z7 Repon~). 
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July 22, 1979 

Me~~~~. S~hlo~~ and Vean we~e in Tomb~tone untill about 4:00 
o'~lo~k ~eviewing alte~native 6utu~e plan~ and di~~u~~ing the 
budget 60~ the Month 06 Augu~t. RFH p~epa~ed a budget 6o~ 
Augu~t and Septembe~ that wa~ di~~u~~ed by Me~~~~. S~hlo~~, 
Vean, Vu~ty E~~apule, and Hewlett. Tom S~hlo~~ le6t a ~opy 
06 the budget at the S.E.A. o66i~e 6o~ Jame~ B~i~~oe. 

P~e~ip~ ~olle~ted ove~ a lap~e time 06 ~eve~al day~ we~e melted 
and Tom S~hlo~~ took them ba~k(do~e) 60~ analy~i~. 

Coa~~e o~e wa~ ~~u~hed by hand(~e6e~ to V~. Vean~ memo 06 
July 24) and lea~hed in a pail. Indi~ation~ 6~om thi~ 
te~t u~ing ~odium ~ul6ide wa~ that ~igni6i~ant value~ we~e 
lea~hed-indi~ating the wo~th 06 ~~u~hing. Nume~ou~ ~onta~t~ 
we~e initiated to lo~ate and ~~u~he~ 60~ p~odu~tion and to 
obtain one 60~ lab-ba~~el lea~h te~t~. The ne~e~~ity 60~ 
~~~eening wa~ empha~ized by V~. Vean. 

J ul Y 2 3 , 1 9 7 9 

Tom S~hlo~~ took my typew~ite~ ~n 60~ ~epai~, whi~h will imp~ove 
the Vaily Repo~t~. 

The ~ampling 06 the Contention Vike-~outh wa~ o~ganized a~~o~ding 
to Jame~ B~i~~oe'~ ~ampling p~o~eedu~e. A6te~ ~on~ide~ing the 
~to~age p~oblem, ~onve~~ation~ we~e made with the "Gun Company" 
pe~~onnel, who ~evieled that the "Gun Company" wa~ moving to 
Bi~bee within a matte~ 06 day~-o~ le~~ than a week. Obviou~ly, 
the old '71 Mine~al~ building wa~ pe~6e~t 60~ the ~to~age 06 the 
la~ge numbe~ 06 ~ample~ to be taken ove~ the next month~. 

Old d~ill-hole~ we~e 60und in the Contention Vike a~ea whi~h 
~eem to be done by '71 Mine~al~-po~~ibly Ed Spee~(VH'~ # 20, 
21, 22, and 16 we~e identi6ied). 

Wo~k wa~ done on the July 27 Repo~t. 

The initial lo~ation 06 the ba~~el-Iea~h te~t~ will be whe~e 
the p~e~ent plant i~ lo~ated-on the ben~h. Ba~~el-lea~h ~upplie~ 
will be pu~~ha~ed when the money i~ budgeted and app~oved. 

. --
i /.' ~ 

. -L '--"--_ '::'- '"- .. "" 
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July 24, 1979 

Ba~ley E~~apule ~tanted wonQ~ng on the geolog~~al de~~n~pt~on~ 
and gu~d~ng the ~ampl~ng. RFH ~pent ~on~~denable t~me w~th 
Ba~ley nev~ew~ng the pno~eedune and ~tudy~ng whene Jame~ Bn~~~oe 
tOOQ h~~ ~ample ~n the "Ra~lnod-Cut". Van~ou~ nO~Q un~t~ wene 
~dent~n~ed and the altenat~on nac~e~ ~n the honnnel~ that ovenl~e 
much on the anea wene d~~~u~~ed. Even though much On the B~~bee 
honnnel~ ane blo~Qy and appean unm~nenal~zed, thene ane lo~al 
~hean zone~ that ane m~nenal~zed and veny ~anenul ~ampl~ng 
mu~t be done to ~dent~nY one and wa~te anea~ ~n the~e ovenly~~g 
honnnel~ non one ~ontnol. 

It ~~ ~mpontant that the ~tnu~tunal geology be done ~n onden 
to pnov~de lo~al ~ontnol non the one bod~e~ on one zone~. 
Fan example, ~t ~~ noted that the Content~on V~Qe ~~ naulted 
on the nonth end on the "Co yttent~on V~Qe Glony Hole" ;the 
nonthenn ~ont~nuat~on 06 the V~Qe pa~t the Pump Shant ha~ 
moved we~t a~~ond~ng to old map~. Al~ o , the~e map~ ~how a 
"panallel nonthenly exten~~on on the Cont ent~on V~Qeununthen 
to the we~t. Intenpnetat~on on the aen~al photo~ w~th gnound 
tnuth-mapp~ng w~ll ~onn~nm pnev~ou~ geolog~~al mapp~ng. 

July 25, 1979 

The ~ampl~ng ha~ ~ont~nued at a na~ten ~ate than expe~ted and 
~t ~~ obv~ou~ that ~on~enenably mane ~ample bag~ w~ll be 
nequ~ned. In~t~ally 500 w~ll be nequ~ned and anothen 500 
~ould be nequ~ned thnough Septemben. The bag~ that Jame~ 
Bn~~~oe lent on July 20, 1979 wene u~ed ~n about 1% day~, 
wh~~h wa~ about 120 ~ample~. 

S~neen ~~ze detenm~nat~on~ wene made, a~ d~~~u~~ed ~n the 
July 27 Repont. 

Ba~ley wonQed w~th the ~amplen~, and h~~ ob~envat~on~ wene 
d~~~u~~ed w~th RFH. The ea~tenly wall on . the na~lnoad cut 
appean~ to have noun nO~Q un~t~ expo~ed ~tnat~gnaph~~ally. 
Th e we~tenly wall appean~ to be 6aulted nnom the ea~t wall. 
Jame~ Bn~~~oe'~ ob~envat~on~ when ava~lable w~ll be veny 
much appne~~ated. 

-/ "' ''/, . 
- " -- I __ '/; I-

I, 
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Tod~y, I w~~ ~n60~med by Lo~u~ E~e~pule th~t he d~d not w~nt 
to exeh~nge ~ny ~dd~t~on~l doze~ t~me(6~om ou~ Mode~n Equ~pment 
~llotment), ~e~~pe~ u~~ge, o~ othe~ 06 ou~ equ~pment o~ po~~~ble 
~e~v~ee~ 60~ Atom~e Ab~o~pt~on ~n~ly~e~ o~ pulve~~ze~ u~~ge. 
H~~ ~e~~on w~~ th~t they(Ch~~ley ~nd Lo~u~) would be to bu~y 
u~~ng the~~ l~b 6~e~l~t~e~ w~th the~~ explo~~t~on/development 
on the T~~pple X el~~m. They ~~e ~ent~ng 6~om Mode~n 
EQu~pment ~ $3,OOO/month exe~v~to~ w~th ~ 19 600t hoe. The~~ 
e~~ly WO~Q ~nd~e~te~ ~ome h~gh-g~~de ve~n~ th~t they ~~e t~eneh~ng. 
The~~ hope ~~ to develop enough open-p~t o~e to eont~nue ~~mp~~ng 
~nd m~n~ng. They pl~n to e~u~h the o~e, ju~t ~~ we would be 
do~ng 60~ the h~ghe~-g~~de o~e ~n the Content~on V~Qe. 
Al~o, they ~n60~med me ~nd Tom Sehlo~~ th~t B~~ley would no 
longe~ WO~Q 60~ u~-~g~~n bee~u~e he w~~ now to bu~y w~th the~~ 
explo~~t~on/development. 

Le6t ~n the b~e~eh w~~ whethe~ they w~nt ~ny ~n60~m~t~on th~t 
we would develop ~n the Ill~no~~ ~~e~-M~eh~g~n Cent~~l, wh~eh 
~~ to the ~outhwe~t 06 the L~ttle Joe ~h~6t ~nd e~~te~ly 06 
ou~ G~~nd Cent~~l el~~m. Al~o, we h~ve mueh d~t~ 60~ the~~ 
"St~te 06 M~~ne" ~~e~ done by Au~t~~l O~l ~nd J~me~ B~~~eoe 
60~ '71 M~ne~~l~. They h~ve exp~e~~ed g~e~t ~nte~e~t ~n th~t 
d~t~, but now I Que~t~on wh~t to do eonee~n~ng ~ome t~~de w~th 
them60~ e~the~ ,exploJLa.:t,lon ~~ght~-AAdete~m~n~t~on~, ete .. 

WO~Qed l~te on the July 27 Repo~t. 

July 27, 1979 

Le6t ~ eopy 06 July 27 ~epo~t w~th Ch~~~ 60~ J~me~ B~~~eoe(o~~g~n~l) 
~nd two 60~ Tom Sehlo~~-he ~ee~eved one on July 28. 

P~eQed-up ~~mple b~g~. They w~ll be ~nvento~~ed S~tu~d~y ~nd 
tempo~~~~ly ~to~ed ~n the t~~~le~, then moved to the '71 M~ne~~l~ 
Bu~ld~ng. How the ~~mple~ ~~e to be ~n~lyzed mu~t be ~e~olved 
between J~me~ B~~~eoe,V~. Ve~n, ~nd Tom Sehlo~~. To d~te, Tom 
Sehlo~~ doe~ not w~nt 6~~e ~~~~y~ ~un-only ~od~um ~ul6~de eolo~ 
te~t~ . . 

S~mpl~ng eont~nued, w~th ~ b~eQ-hoe t~eneh dug ~e~o~~ the ~outhe~ly 
end 06 the Content~on V~Qe to be ~ble to ~~mple the 6~ll-gob 
m~te~~~l ~n the d~Qe . 

. . ( 
./ - ,~ _~: - :' I • 

.' . /' / . .--:----:-:-
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R~eh~~d F. Hewlett 
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Sampling eon~inue~ in ~he Con~en~ion Dike. I~ wa~ deeided by 
Tom Sehlo~~ and John Dean ~ha~ Ed Riee ~hould be ~hained to 
manage the ghade eonthol when we go into phoduetion. Thehenohe, 
he ha~ been wOhking with Keith on the ~ampling nOh the pa~t 
week ~o that he i~ 6amiliah withevehY 6aeet that lead~ to 
ghade eonthol. RFH ha~ ~pent eon~idehable time with Ed helating 
to the aetual ~ampling;objeetive~, teehnique, pit- nall~, ete .. 

O.C. Milleh and Du~ty E~eapule have been wOhking on the 
ehu~heh. A~ wa~ explained in the July 27 Repoht, no hea~onable 
~mall ehu~heh~ have been loeated anteh vehY exten~ive ~e~heh. 
The lea~t expen~ive wa~ $7,000 and wa~ helatively ~mall. Fixing 
up Ehnie E~eapule~ eheate~ the phoblem John Dean kept noeu~~ing 
on-~ome i~ Ehnie~ and ~ome on the ehu~heh wduld belong to u~­
who i~ the owneh? Howeveh, thehe i~ no otheh altehnative that 
i~ phe~ently known, with the exeeption 06 a helatively high 
eapital inve~tment(+ $7000). 

The dozeh wa~ bhought oveh about noon by Chahley and Bailey. 
The dozeh wOhk hequihed nOh the ~ampling away nhom the 
Contention Dike and in the nOhth pOhtion on the Dike wa~ 
wOhked-on till neahly dahk. I wa~ in60hmed that the dozeh 
mu~t be hetuhned eahly on Monday mOhning, gheatly hedueing 
the "te~t time" nhom one week to two day~ at the mO.6t. WOhk 
wa.6 .6eheduled 60h Sunday to take advantage 06 the dozeh~ 
availability. The objeetive-a.6 di.6eu~.6ed with Tom Sehlo.6.6 and 
Dh. Dean i.6 to 6aeilatate the ~ampling by dozing onn the 
ovehbuhden and to hip along the exten.6ion on the Contention 
Dike along it~ nOhthehly exten.6ion-beyond the "glohY hole". 
It wa~ 60und by leveling the bottom 06 the nOhthehn pOhtion 
06 the Contention Dike that the ".6palledjloo.6e" matehial on 
the 6l00h on the glohy hole wa.6 dumped nhom the ehe.6t 06 the 
Dike wall;dumped nhom the .6outhea.6t him. Beeau.6e it i.6 helatively 
good ghade, it i.6 uneleah why when that matehial wa.6 obtained 
nhom pO.6.6ibly .6inking a .6mall .6hant, that it wa.6 bhought oveh 
and dumped into the Dike. Sample.6 taken will heveal in it i.6 
high-ghade that wa.6 .6egghgated and hetuhned to the Dike in.6tead 
06 hemaining in a wa.6te-dump, a.6 exi.6t on that .6ide 06 the Dike. 
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The la~ge map~ obtained 6~om '71 Mine~al~, Tomb~tone Development, 
Newmont, Duval, and BunRe~ Hill we~e b~ought to Tomb~tone 
on F~iday 60~ eompilation, ~o~ting, and ~tudy. The map~ 
have been ~o~ted into: 

1. C~o~~-~eetion~; mo~tly along eithe~ d~ill-hole loeation~ 
(e~peeially the +1600 6eethole~) o~ along p~opo~ed 
d~ill-hole loeation~. All d~illing i~ being eompilated 
into one note-booR whieh i~ in the S.E.A. 066iee and 
one ~~ in Tomb~tone. Additional d~ill-hole data i~ 
about eompiled and will be plotted, with the help 
06 the ae~ial photog~aph~ taRen by S.E.A. Photog~aphy. 

2. Claim map~;TDC and State 06 Maine a~ea, and ~ome elaim~ 
~taRed nea~ the Glea~on ~oad no~thea~t 06 Tomb~ton~ 
(nea~ H oliday E~tate~). I neluded in the Tomb~to ne 
Development Companie~ map~ a~e thei~ 18 unpatented 
elaim~ nea~ the Tomb~tone Exten~ion(~outhea~t 06 
the 88 patented elaim~ p~e~ently unde~ lea~e). 

3. Plan map~, ~howing the unde~g~ound wO~Ring~ and ~u~6aee 
geology a~ mapped by Duval and Newmont. 

Ae~ial photog~aph~ 60~ the TDC p~ope~ty have been 610wn, a~ 
mentioned p~eviou~ly. I p~e~ently have two eolo~ photo~ 60~ 
the Contention DiRe a~ea;one to a ~eale 06 lineh=300 6eet, and 
one to a ~eale 06 1 ineh=100 6eet. De~i~ed would be the 
additional eolo~ photo~: 

1. Fo~ the Contention DiRe a~ea, enla~ge the 1 ineh=100 6eet 
photog~aph to 1 ineh=20 6eet, ~o that a~~ay ~e~ult~ ean be plotted 
on the aeeompanying ove~lay, and ba~~el-Ieaeh ~e~ult. The~e will 
then be o~e/wa~te ove~lay~ made 60~ g~ade eont~ol a~ a ~e~ult 
06 the o~e ~e~e~ve ~tudy and analy~i~. 

2. Additional photo~ to the above ~eale~(l .ineh=300 & 100 6t) 
60~ the G~and Cent~al a~ea and the T~anquillity­
Empi~e-We~t Side-Toughnut a~ea~. 
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The~e a~e nume~ou~ map~ to the ~eale 06 1 ~neh=300 6eet that 
would p~ov~de good geolog~eal and ~t~uetu~al ~n60~mat~on that 
would p~ov~de "ba~ e map" ~n60~mat~on to be eheek.ed. Fo~ 
example, Newmont ha~ a ~u~6aee l~thology and ~t~ueu~e map 6~om 
the G~and Cent~al to the Toughnut M~ne~. The ~t~uetu~e~, 
e~pee~ally the 6ault~ and d~k.e~ ean be d~~eetly plotted on 
an ove~lay 06 a photo to that ~eale and th~~ would 6ae~l~tate 
6~eld loeat~on and eon60~mat~on. Al~o, ~ubtle geology mapped 
by Newmont eould al~o be loeated and eheek.ed, along w~th d~~ll 
hole loeat~on~ and the~e~ult~ng ~eet~on~ that ean be eon~t~ueted 
6~om the d~~ll-hole ~n60~mat~on(l~thology and a~~ay data). 

The unde~g~ound map~ eonta~n ~ueh valuable data a~ the loeat~on 
and p~teh 06 all 06 the ~oll~-ant~el~ne~ and o~e-~elated 
e~o~~ ~t~uetu~e~. Unde~g~ound deta~led mapp~ng ~~ al~o ava~lable, 
e~pee~ally by Newmont, but al~o ~ome deta~led unde~g~ound 
t~ave~~e~ by Ran~ome and othe~~ du~~ng the aet~ve m~n~ng p~~o~ 
to 1910. Th~~ ~~ all u~e6ul to eomp~le on one ~et 06 map~. 

The eomp~lat~on done by the A~~zona Bu~eau 06 M~ne~, w~~tten 
by B.S. Butle~ and Eld~ed W~l~on eonta~n~ mueh valuble data 
that ~hould al~o be plotted on the ove~lay~. I have ~edueed 
one 06 ~he~~ map~ wh~eh ~~ to a ~eale 06 1 ~neh= 600 6eet 
by one-hal6 ~n the Content~on V~~e a~ea and have plotted on 
the photo ove~lay 06 1 ~neh= 300 6eet the l~m~t~ 06 the unde~g~ound 
wo~k.~ng~ along the l~m~t~ 06 the Content~on V~k.e. Even though 
o~e-g~ade m~ne~al~zat~on at p~e~ent p~~ee~ may extend beyond 
unde~g~ound m~ne wo~k.~ng~ a~ k.nown p~~o~ to 1910, ~t ~e~ve~ 
a~ a ~u~6aee gu~de to open-p~t o~e beeau~e the h~ghe~t-g~ade 
o~e wa~ m~ned at that t~me. 

Al~o, ae~~al photog~aph~ mu~t be p~~nted 6~om the 18 unpatented 
ela~m a~ea to the ~outhea~t 06 the patented ela~m~ a~ pa~t 
06 ou~ a~~e~~ment ob£.~gat~on. That wo~k. mu~t be planned and 
~ehedu£.ed to eomply w~th the 6~£.~n6 date . 

..---­, 

R~eha~d F. Hewlett 
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July 29, 1979 

Ai Wa~~eh~o» ealled ye~~ehday looki»g nOh wOhk i» Tomb~~o»e. 
He i~ phe~e»~ly i» Mi»a, Nevada, a»d would like vehy mueh ~o 
Qome baek a»d wOhk nOh me hehe a~ Tomb~~o»e. He wa»~~ ~o 
~o mueh ~ha~ he i~ willi»g ~o ~~ah~ at $300/mo»th, whieh we 
ea» pay by ~ehmi»ati»g Kie~h upo» Al'~ ahhival. Beeau~e Ai 
ha~ ex~e»~ive expehie»ee i» ~uhveyi»g, ~ampli»g, pad a»d 
po»d QO»~~huetio», ope»-pi~ mi»i»g(a»d ghade eo»thol) , equipme»~ 
mai»~a»e»ee, a»d ge»ehal leaehing, i~ will upghade ouh ~ta6n 
wi~h hi~ phe~e»ee a»d a~ Tom Sehlo~~ ~ugge~ted, Kei~h Sehoggi»~ 
Qa» be he-hihed nOh ge»ehal laboh whe» we go i»to phoduQ~io». 
Ai Wa~eh~on will be hehe thi~ eomi»g week-e»d, ~o Kei~h will 
wOhk o»e mOhe week. An~eh di~Qu~~i»g ~hi~ wi~h Tom SQhlo~~, 
Ai wa~ »oti6ied ~hat we would hihe him a»d he i~ movi»g ~o 
Tomb~~o»e. 

The dozeh wOhk wa~ ~~ah~ed eahly thi~ mOhi»g a»d eo»~i»ued 
u»~ill abou~ 11:00 o'eloek, whe» ~he dozeh would »o~ ~~ah~, 
a6~eh loo~i»g poweh. Addi~io»al die~el wa~ added, bu~ ~o 
»0 avail. Lem On Modeh» Equipment wa~ »o~ available u»~ill 
2:00 o'eloQk i» ~he a6~eh»00». He ~aid he would get a 
meQha»iQ a~ ~oo» a~ po~~ible. Howeveh, i~ wa~ »o~ hu»»i»g 
u»~ill ~he 60l10wi»g mOh»i»g, whe» i~ wa~ pieked-up by ~he 
Compa»y ~ha~ ha~ i~ he»~ed nOh ~he »ex~ mo»~h oh two 0» a 
~eweh job i» Be»~o». 

Leah»ed nhom ~he u~e 06 ~he I»~eh»a~io»aL TV20E, whieh i~ 
~ligh~ly lahgeh tha» a Cat 7, wa~ a~ 60110w~: 

1. I~ would be lahge e»ough nOh OUh phodue~io» »eed~­
eompahed wi~h theih »ex~ lahgeh dozeh(TV25). The 
phiee eompahi~o» 0» a lea~e-puheha~e ba~i~ would 
be OV~h $2,000 peh mo»th nOh ~he lahgeh dozeh. 

2. The TV20E Qa» hip the ~uh6aQe ohe/wa~~e vehy 
e66eetively-wi~hout ~he immedia~e »eed nOh bla~~i»g. 

Compila~io» On da~a wa~ eo»ti»ued. 

Sineehely, 
/'i ' 

; • I / 

• , I , . ;-

I ~_ s .{/_--: _ _ .~ ....... " / ... . ~.-/ , . , .. (; - /~--
.J ' - '~...--"1_ - '_ " 

Riehahd F. Hewle~~ 
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July 30, 1979 

Mod~~n Equ~pm~nt on Tue~on p~eQ~d-up th~~~ TV20E. L~m ~a~d 
that h~ would eontaet Tom Sehlo~~ eone~~n~ng th~ ~qu~pm~nt 
l~a~~ p~~e~~. R~po~t~d to Tom Sehlo~~ wa~ th~ nollow~ng: 

TV25 $9,000 monthly 
TV20E 6, 750 " 
FF 560 9, 750 " (n~ont-~nd load~~) 
T~ueQ 14,750 " (n~w 50-ton) 
T~ueQ 10,365 " (n~w 36-ton) 
T~ueQ 10,500 " ( U.6 ~ d 5 0 - ton) . 

Rob~~t Cowan want.6 h~~ null paym~nt ~n h~ ~~ go~ng to l~av~ 
h~~ Cat6B doz~~ nO~ ou~ u~~-w~ ow~ h~m $3,000. A paym~nt on 
$1,000 wa~ to b~ mad~ la~t W~~Q, but ~t wa~ not mad~ and Bob 
ha~ ea~~~~d u~ nO~ a long t~m~. 

A~ p~~ Tom Sehlo~~'~ ~~qu~~t, I eontaet~d Tomb~ton~ V~v~lopm~nt 
and B~ll H~ght ~nno~m~d m~ that h~ wa~ eom~ng down to Tomb~ton~ 
w~th F~anQ Gallup on W~d. (Aug. 1 , 1979). It wa~ not po~~~bl~ no~ 
m~ to d~~eu~.6 th~ d~lay on th~ AugU.6t 1 paym~nt, a.6 h~ would ~lud~ 
to th~ paym~nt a.6 Tom'~ ~~~pon~~b~l~ty and would P~~n~~ to 
d~~eu~~ that matt~~ w~th Tom d~~~etly. 

I had ~~v~~al v~~~t~ w~th Tom P~teh~~ eone~~n~ng g~tt~ng ~nto 
th~ '71 M~n~~al.6 bu~ld~ng on Augu.6t 1. I d~~eu~~~d th~ matt~~ 
w~th th~ P~~.6~d~nt on th~ Gun Company on Sunday(July 29). H~ 
wa~ w~ll~ng 60~ u~ to U.6~ th~ bu~ld~ng unt~ll th~y mov~d ~v~~yth~ng 
out, wh~eh h~ .6a~d would b~ v~~y ~oon. 

Th~ w~~Qly budg~t 60~ Augu~t nollow~ . 

. >. ', 7 
- " . f , _ " , 

R~eha~d F. H~wl~tt 



TOMB~NE VAILY PROGRESS REPORT tt 
MESSRS. B~~~~o e , Lee, & Vean 

J ul Y 3 1, 1 9 7 9 

Spen~ mo~~ 06 ~he day ~al~~ng ~o Tom;wa~~~ng 60~ ~e~u~n ~all~ 
~n ~a~e Tom needed ~ometh~ng. 

Tom ~alled B~ll Hight ~on~e~n~ng ~he Augu~t 1 advan~ed m~n~mum 
~oyal~y paymen~. 

Jame~ B~i~~oe ~n60~med me ~hat Bill H~ght and F~an~ Gallup a~e 
~~opp~ng a~ S.E.A.'~ 066~~e ~o ~ee J~m and ~he 066~~e 6a~~l~~~e~. 

Tom ~a~d tha~ ~he Pe~~~n-Elme~ 303 would be ava~lable ~n th~ee 
wee~~. The p~e~~~~on-de~e~~~on l~m~~~ a~e: 

Gold : .j. • 25 PPM 
S~lve~: ± 
Coppe~: 

• 06 PPM 
.09 PPM. 

I am ~o~~ing and ~nvento~~ng ~he TOMBSTONE VEVELOPMENT map~ 
~o go ove~ w~~h Jame~ B~~~~oe on Thu~~day. Sampl~ng p~og~e~~ 
w~ll be p~e~en~ed to J~m a~ that time(~ha~ ~~ al~o ~he day tha~ 
H~gh~ and Gallup w~ll be ~n Tomb~~one). I w~ll need ~ome t~me 
~o ~how them wha~ we have been do~ng and ou~ p~og~e~~ and 6utu~e 
plan~. It would be help6ul to be able ~o ~how ~hem ~olo~ pho~o'~ 
06 ~he~~ 18 unpa~en~ed ~la~m a~ea a~ we mu~t be do~ng the a~~e~~­
men~ ve~y ~oon. W~~h 18 ~la~m~ o~ $1,800 wo~~h 06 wo~~, the 
pho~o ~o~~~ mu~~ be allo~ated, and ~he ~ema~n~ng wo~~ planned 
and ~mplemen~ed. 

I ~alled Ai Wa~te~~on and ~n60~med him 06 ~he de~~~~on no~ to 
h~~e h~m a~ ~h~~ t~me, bu~ I ~old him ~o ~all Jame~ B~~~~oe 
60~ an ~n~e~v~ew. 

/ , . , 
I ' /' - , 'I , 1' / , " /~ , '" r · __ /, ~ ' 

. '-"/'# --- //. - . --" , I J ......... :.. '.-,-"" 
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TOMBSTONE 

Augu.6t Budge.t 

Ite.m We.e.k We.e.k 2 We.e.k 3 We.e.k 4 

SalaJtie..6/ 
Wage..6: 

V. E.6 c. a p ul e. $ 350 $ 350 $ 350 $ 350 
E. Ric.e. 300 300 300 300 
R. He.wle.tt 500 500 500 500 
K. S c.Jto 9 9 in.6 300 300 300 300 
O. Mille.tt 300 300 300 300 

Fue.l: 
Che.vtton 338.06 300 
Vie..6 e. l 150/50 50 50 50 
Je.e.p Re.ntal 300 
Type.wJt-<.te.Jt 53 

C. / L. E.6 c.apule. 
Vac.uum Pump 96. 1 5 

Wallt Vunn 100.00 
Robe.Jtt Cowan 3, 000 

e · Voze.Jt 
Bac.k-hoe. 750 50 50 50 

Supplie..6: 
Sampling 25 25 25 25 
CJtU.6 hing 25 25 25 25 

Vtt-<.ll-<.ng 250 250 250 

Lab: 
BaJtJte.l.6 75 
Pump.6 60 
Tubing 20 
T Jtay.6 80 

StoJtage. Bottle..6 
BUJte.t'.6 
F la.6 k.6 
Mi.6 c. • C he.m. 350 100 100 100 

$ 6,869.21 $2,603 $ 2,550 $ 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 genera l 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 dep ar ted for Tombstone . At approx imate ly 12: 15, JAB and 
TEW met Dusty Escapule and spent approximately 1/2 hour wi th 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 Messe rs Charlie and 
Louie Escapule could also be expected. 

A chai n of command was e s tab I i shed with F AMCO at the top flowing 
through JAB then to TEW then to Mr. Al Watt erson 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 thorou gh ly reviewed by all 
parties at the site, as well as discc used with Dave Rabb and compared 
with the experience of the State of Maine mining operation, specific 
suggestions will be made. 

However, 
follows: 

briefly and most importantly on these suggestions are as 

1. 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 consideratio~s must come first in 
this operation. 
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2 . The sides of the cut are raveling and slabby because of its t1.h­
echelon and parallel vej,l.p structure. This causes danger, from 
overhangs and falling f1Qf 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 working b) inability to selectively mine ore. 

Dusty Escapule again indicated enthusiasm for 
reeterated that he expected complete honesty 
relationships with Dusty as well as clear and 
commments fro m him on all matters. 

the project and JAB 
and candor in all 

concise constructive 

Dusty's truck is the only one being used at Tombstone and he indicate d 
tha t he des i red a form al 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 Ne llie 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 .0 0 
per month . A telephone will be installed in this apartment Friday as 
well as phone installation at the 71 Minerals Plant. 

We then dro ve to the 71 Minerals Plant and inspected it and the 
inventory. Material has been mo ved from the Willet truck into the 71 
Minerals Plant. The gun people are still in the plant but they must 

A be v aca te d by Fr id ay at whi ch po i n t we wi 11 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 

A 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 f or 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 O.C. Miller and Norman 
Scruggin 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 job will take until Friday to complete but it is 
critical so the mapping can be done in a ca r eful 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 lar gest in southern Ar izona , 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 ~indicated that futu r e 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 visi t the State of 
Maine mine area and the Escapule operations. We spent approximately 
45 minutes talking with Louie Escapule. Charlie and Bailey Escapule 
had left 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 effecti ve and oQikely 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 . 

e Plans for Thursday, 8 /9/79 , were discussed with AW and DE . They will 
get together immediately in the early morning and itemize lists 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 
.., to get this equipment into a cash flow budget projection. 

At 5:06 JAB and TEW left for Tucson in order to attend an AIME 
professional meeting and talk entitled, "Technology for Processing Low 
Grade Gold and Silver Ores" by George Potter, Mountain States e Engineers. We arr'ived in Tucson at 6: 39 and prepared for the meeting. 

At the AIME meeting I talked with Mr . Dave Rabb regarding the 
situation at Tombstone and solidified our meeting for Friday morning , 
describing what we require of him . Mr . Potter ' s talk was then given . 
The information was quite timely and useful to our Tombstone Project 
and several new ideas were generated. We have a tape recording of Mr . 
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Potter's talk available for any interested personnel from the project 
or FAMCO. After the talk, I talked with Charlie and Bailey Escapule, 
whose equipment was featured in some of the slides. I informed 
Charlie of th ~@~i' the changes at Tombstone. He expressed great 
enthusiasm with working with me and expressed a desire to help in any 
way he could. He also expressed without my asking, his willingness to 
do AA assaying work for us. I also indicated that he could get 
delivery of a reconditioned AA unit from the middle west and if he 
could get an order from us he would fill out an order for four 
machines which should lower the cost to all parties. Approximate cost 
would be $2,500.00 and these machines would be delivered by air 
fre i ght . I h i ghl y recommend that we take Char lie up on thi s . I f we 
do not obligate for this group deal - we can do it later at a hi gher 
cost on our own. I think the AA is absolutely vi tal to our work in 
Tombstone and feel that we should take advantage of this kind offer. 

~ L ~ J)~A-~ c~ 
James A. Brisoe ~ 
JAB/mh 
P-418 
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P. O. Box 908 Tombstone. l\rizona 85638 " 
Phone 457·3447 or 457·2283 

-_ .. _ --_. Date Ordered ........................ ... .......... .................... .. ........... ..... ..... Completion D ate.s:!C;;! 2 ... 9.. ... .... .--\ 
£I /'.. a -----. o Bid Price 

. -. - ---- ----.--. 1--·--

Materials Used Cost 

Sold To: ... -+ • •• • • • • •• ••• . _ . .. .. _ ... _. _ _ • • •• ~~ __ .............. . .. ............. . ~~. 

Ordered By: 

.-, 
1 

..... _:--:--. ;-::.,." 

" 1 
\ 

-- -- -. -I 
------

DESCRIPTION OF WORK 
-----_.-

- --- --,- -_. 

- ___ __ ILC)~ ~~J..3~- _ ~~:er _ _ . 3kd_5.~O . c:J 

. _ . __ . __ __ . I_UU-L_L.:1 3-5- .9rader _ 0. cJ cJ 

______________ _ ______ ~ _________ Backhoe 1----·-------,------ -- --

-- - ------------- ---------------1 .--_-- - - 1--____ - ____ ______ 1 ___ ... ___ ___ .' _____ .. ___ _ Other 3?).5-:0 0 

~·====-=~·---I---I-~-e£e7~~-d~. ,--.. --. ·_·=~-----. ':3-~~. 9.~. 
______ I-.-a..~, -c.. .~. -8=- I (J 2 j 1 .. _______ _______ . __ _ 

,.- -- - - - - '-------.--- -- -- .. - . __ ._._--.. - 1··-- -----1 --____ .. _ _ .--___ _ ·- - ----1· ___ . _______ ._. ___ _ -~§;)~. < 

Mileage 
--- ------1--------_·_----------- - -.--- --------_ . . '-._----- --_ .,------- ,--- -- -

- ---

TOTAL _._ .. _- ._._--------_._ - ._-,---- _. , --- --- - - -

.. ----. -- ---- ----- 1--- - -· 1--- --- ----- -----.--.- ----
Materials 

-- ' •• ------ 1 · ___ • _ 

Total Materials Used Sales Tax 
- ------

j( -_ .. 

~? 5: CJ a 
Sales Tax Finance Charge 

1----- -- 1 
Balance Due 

TER MS: Bal a nce I, due up o n rece ipt of this s tatement and becomes delinquen t if not paid by 10t h of fo l low lnO month of completio n date . Finance charg e of .833 per month c harg ed (ANNUAL P E RC ENTA G E 

RA T E 1 0 ~~ ) on unp::l ld ba l::lnce It no t paid by the 10th of the month f ollowing completi on date. To avoid ad ditiona l finance cha rge pay balance due before 10th of each month there after. 
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.EIVED AUG 2 0 1979' 

Will iam Hight 
Tombstone Development Co 
Box 1445 
Grand Island, Nebraska 68801 

Dear Hr. Hight: 

J 'I I r. • I.; ); I ,~ 

, _ I 

P. O. Box 872 
Douglas, AZ 85607 
Ap r i 1 30, 1979 

RE.ViEWE v 

As I promised I am writing to tell you that I dug at the Grand 
Central dump on Harch 5 and 6; the dig was delayed a week by 
equipment breakdowns. I was told while there that TDC had 
leased the ground about the first of the month so probably my 
presence there was questionable. 

Six pieces were found during the dig, each containing at least 
one of the new tellurites/tellurates I spoke of earl ier. One 
also contains a lead tellurite known only from Las Cruces, New 
Hexico previously. Although only six pieces were found, I 
would term the project a success, and again I want to thank you 
for your permission. 

Sincerely, 

Sidney A. Will iams 

SAW: bj 
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RECEIVED AUG 2 0 1975 

.' 

REVIEWED 

4 Janua ry 1979 
P.o. Box 872 
Douglas AZ 85607 

:U~JJ: 
....... -

William Hight 
Tombstone Development Co 
Box 1445 
Grand Island Nebraska 68801 

Dear Mr. Hight: 

During the course of my mineralogical studies in the 
Tombstone district I have found a number of new tellurium 
minerals in very small quantities on the remains of the 
dumps. As you know, most of the material has been removed 
by 71 minerals and destroyed by leaching operations. Last 
year I obtained permission from 71 minerals to spend two 
days digging in the few remaining waste piles with a back­
hoe in an effortto find more materials for study. This was 
partially successful, and the reprint I enclose is an ex­
ample of the results of those efforts. 

The reason I write is to ask permission to do a ~mall 
amount of additional work on the Grand Central and Old 
Guard claims, again digging into the remains of certain . 
portions of the dumps. There are several other new tellurates 
in these two areas but too little has been found so far to 
characterize them. 

If you could give me this permission 
to provide you with a release of liability 
you that the digging done would be of very 
causing no damage to the property . 

Sincerely, 

SAW/s 

(' / (J " 
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Khinite, parakhinite, and dugganite, three new tellurates 
from Tombstone, Arizona 

S. A. WII .lIAMS 

H\.."llI ,nll'd tft ,n1 
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MEMO 

TO: TEW, JAB 

FROM: BMP 

DATE: 8-20-79 

RE: Tombstone Sampling Work of August 15-17 , 1979 

Work Completed 

Work completed from August 15 through August 17 included 
geochemical sampling and radiometric surveys along the Contention 
Fault trench and associated cross-cuts. 

A total of 58 channel samples were collected. Each sample 
represents 20 feet of outcrop irregardless of rock type and 
alteration zone variations. 

A daily breakdown of samples collected is as follows: 

Date Sample II Total 

August 15 4017 - 4031 15 
August 16 4011 - 4016 

4032 - 4042 
4044 - 4058 32 

August 17 4059 - 4069 1 1 

Samples 4017 - 4040 were collected along the east side of 
the Contention trench and 4041 4058 (excluding 4043) were 
collected along the west side of said trench. 4059 - 4069 were 
collected along various cross-cuts which intersect the northern 
length of the trench. 

A radiometric survey was completed on August 17, 1979, along 
all sample sites u sing a Geometr i cs GR -101 A Sc in t i llometer . A 
reading was taken at 10 foot intervals - two readings per length 
of outcrop sampled. 

Cost 

TOTAL 

Wages 

BMP @ 6.25/hr 

JDK @ 4.25/hr 

Total hours 

39 . 6 

39.0 

Cost 

$247.50 

165 . 75 

$413.25 



Equipment 

1979 Blazer (203 miles @ $0.04/mile) 
58 sample bags 
1 GR101A Scintillometer ($15/day) 
1 310 Gamma Ray spectrometer ($23/day) 
2 Backpacks ($1/day each) 
Mobile phone ($4/day) 
Rolotape ($1/day) 
Transit ($10.50/day) 

Expenses 

TOTAL 

BMP 
JDK 

TOTAL FIELD WORK EXPENSES 

$81.20 
58.00 
45.00 
69.00 
6.00 

12.00 
3.00 

31 .50 --
$305.70 

$10.20 
93.09 

$103.29 

$822.24 
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JOHN G. DEAN 
RE.EDAUG 3 1 1979 

401 -- 934-0060 Elmdale Road, Box 102, Route 2, Norl:h Scituate, Rhode Island 02857 

Aug . 27, 1979 

i'Lemo to: J. A. Bris coe , SEA; cc: DL- THS , FAECO. 

From J. G. Dean 

Subject : Data on Tranquility, Empire and 'foughnut Dumps . 

Dear Jim: 

1 have studied with interest the extensive compilation of data 
on the Hinerals 71 Heap materia l v.!hich accompanied your memo of 
8 /22 and, in accord with your request, will give pertinent 
comments. 

These data are potential ly valuable as a guide to our project 
and it Vlould seem \-wrth developing some detail as to how they 
were taken. In the meantime , I \·,ill assume that they represent 
fire assays on saQples split and ground in accord with the 
Richards table. It Hou ld, of cours e , be very helpful to be able 
to relate them to cyanide leach tests with a recovery factor for 
heap leaching . 

In order to help ge t a rough indication of the values in the 
coarse and fine fractions , the following averages were calculated:. 

Tranquility 

Emp ire 

Toughnut 

Silver , Toz/T 
+ 1 ~II - lz; I 
1 .21 

1.37 

1 .01 

2.13 

1.27 

2.17 

These data suggest that the fine fractions from the Tranquility 
and Toug hnut are about tHice as rich in silver as the really 
coarse fractions , \vhile the values are about the same throughout 
the screen fractions for the Empire. Heap leaching was the right 
approach for these lean materials and probably vla s profitable . 

The coarse fractions from a few areas are high in values, e.g. 
Tranquility 40-11, Ag 6 .030z /T in the +1~" fraction, and the 
Empire 41 - 3A, 4.70 Ag in the +3/4 li portion . For the most part , 
h owever, they are around 1 oz/T. Crushing would liberate a 
portion of this , but does not appear of much economic potential 
at such a low level. 

The success of the p resent effort wou ld seem to depend on finding 
some g ood are, perfecting a technique of mining mainly ore of 
e conomic interest , a nd of course 6uiding t he operat ion throug h 
realistic and ef fective test techniques . Particle s i ze must be 
considered in both sampling and leaching tests for cumulative 
progres s, even if >1e have to use test heap~_ .. d~ conclusive r esults. 

J GDean:bm ('J*J 
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MEMO 

TO: 

FROM: 

DATE: 

TEW, Q 
BMP 

8-20-79 

, 1 

RE: Tombstone Sampling Work of August 15-17, 1979 

Work Completed 

Work completed from August 15 through August 17 i'ncluded 
geochemical sampling and radiometric surveys along the Contention 
Fault trench and associated cross-cuts. 

A total of 58 channel samples were collected. Each sample 
represents 20 feet of outcrop irregardless of rock type and 
alteration zone variations. 

A daily breakdown of samples collected is as follows: 

Date SamEle /I Total 

August 15 4017 - 4031 15 
August 16 4011 - 4016 

4032 - 4042 
4044 4058 32 

August 17 4059 - 4069 11 

Samples 4017 - 4040 were collected along the east side of 
the Contention trench and 4041 4058 (excluding 4043) were 
collected along the west side of said trench. 4059 - 4069 were 
collected along various cross-cuts which intersect the northern 
length of the trench. 

A radiometric survey was completed on August 17, 1979, along 
all sample sites using a Geometrics GR-101A Scintillometer. A 
reading was taken at 10 foot intervals - two readings per length 
of outcrop sampled. 

Cost 

Wages Cost 

39.6 $ 24 7 . 50 :3 f) ~ ;J ~ 

" 

BMP @ 6.25/hr 

JDK @ 4.25/hr 39.0 165. 75 ~3 u. 'iV /-

$413.25~~f"]L). ~~ TOTAL 



Equipment 

1979 Blazer (203 miles @ $0.04/mile) 
58 sample bags 
1 GR101A Scintillometer ($15/day) 
1 310 Gamma Ray spectrometer ($23/day) 
2 Backpacks ($1/day each) . 
Mobile phone ($4/day) 
Rolotape ($1/day) 
Transit ($10.50/day) 

Expenses 

TOTAL 

BMP 
JDK 

TOTAL FIELD WORK EXPENSES 

$81.20 . I j 
5 8 . 0 0 () ',IllY' f 
4 5 . 00 t {lv}L 
69.00 .----];1/'tJ f "'I J 

6 • 0 0 C~;-:;/'- vV 
12.00 v-v- )/ . ..h 

3.00 '\ ll '~ J:ff 
31.50 n 

$305.70 

$10.20 
93.09 

. $103.29 

$822.24 
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TO : 

FROM: 

DATE : 

SUBJECT : 

Tombstone: 

FAMCO 
Mssrs . To m Sch loss and Dw i ght Lee 

Prepared for Pro gram Manage r, J. A. Briscoe , by T. E. 
Waldrip , J r., Project Mana ge r, Southwestern Exploration 
Asoc'iates, Inc . 

Tuesday , Se ptemb er 4 , 197 9 

Project 41 8 - Tombstone Project Da ily Reports for Week 
en d in g August 17, 1979 

Thursday, August 16 , 1979 

Work continued on collectin g channel samples as per memo of 
JA B' s for 8 /1 5 / 79 by BMP and JD K on the Contention open cut area . 
See memo by BMP dated 8 / 20 /7 9 . 

Dr if t (alon g strike of Contention dike and vein system) 
backhoe trench was cut for a len gth of 12 5 feet lon g by 
appr ox i mately 3 to 4 feet deep on the nort he astern ~o rti on of th e 
Con tent ion d ike ex ten t ion area toward s the J3tt.-m~Mshaft -- Ol d 
Contention pump shaft (?) -- usin g the rented Escapu l e backhoe . 
DE continued D- 6 - B doze r work , moving overburden fro m the eastern 
Contention di ke area to facilitate minin g , backhoe trenchin g , and 
ore removal . Road and gr ound improvement was made usin g Rober t 
Cowan road gra de r . 

Tucson : 

TEW conti nued all day to run down materials for s a fety, 
i mpro vements , barrel tests, lab set- up , and leachin g operation . 
Cost estimates and purc hase order s were also written. 

General Commen ts: 

Availa bility of neede d materials at local merchants is a 
major prob le m, althou g h we are gradually overcomin g this 
obstacle . Mini ng tests were postponed by one week in order to 
get a better idea of ore tenor and problem at the State of Maine 
ope ration as discusse d by JA B Au gust 15 , 197 9 . 

REVIEWED 

SEP G 1979 
By ___ _ 



Friday, Au g ust 17, 197 9 

Tombstone: 

Wo rk c on tin u ed on sample collect ion and g eo phy si ca 1 sur vey 
of Contention dike area (see memo of BMP dated 8 /2 0 /7 9 ) . Samp l es 
were collect ed alo n g t he newly excavated backhoe trenc h t o t he 
northeast of the open cut by B:-1P and JD. Backhoe work of 
p r e vi o u s days had uncovered an ex tent ion o f t he v e in system 
rou g htly aligned with th e Co ntention open cut area . This zone 
was comp ose d of b rec cia fr agmen ts of hi gh ly - altered Bisbee Grou p 
sediments and dike roc k in a matrix of very friable al!unitic 
clays a nd decomposed wa ll rock. Ev id en c e in d i caJes one, and 
possibly more, parallel- to- sub parallel veins exist in the area. 
The rad i omet ric su rve y was run across th e a re a to dete r min e if 
structures, v e ins, or roc k t ype s had any si gnificant ra d iometric 
v alues . This c ou l d prove t o be an extreme ly usefu l and economic 
tool for mapp in g and o re control but, as ye t, data collected has 
not been fully interpreted or evaluated for usefullness and 
applicability for use on t h is project . AW and DE continue 
g r ounds clean-up, mo vi n g of equipment , I nte rn at io nal excavator 
fro m S tate of Maine operation and 71 Min e r al bu il d in g 
maintenance . BMP and JDK r eturn t o Tucson . 

Tucson : 

TEW continue d t o ga t he r remainder o f supplies for ba rr el 
te s t. Left for To mbs tone , with ga there d supplies at 2 : 00 P . M. 
Arriv ed at 4 : 00 P . M. Proceeded to unload suppl ies, checke d work 
done t o date an d began set-up for barrel test . JAB r ema ine d in 
off i ce for return t o project site nex t mo r ning . 

'919 
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TO : FAMCO 
Mssrs . Tom Schloss and Dw i gh t Lee 

FROM : Prepared for Pr og r am Ma na ger J. A. Bris coe by Project 
Manage r T. E. Waldrip , Jr., Southwestern Exploration 
Associates , Inc. 

DATE : Wednesda y, September 5 , 197 9 

SUBJECT: Project 418 - Tombstone Project Daily Reports for week 
endin g August 24th , 1979 

Sa turday, Au gust J. 8 , 1979 

Tombstone : 

AW & TEW spent major part of day organizing and constructin g 
16 bar r el test units, to be g in runnin g samples to be ga thered 
du rin g the first part of the week . Several peop l e , including 
membe rs of the State of Maine operation , reviewed our set- up and 
were i mp ress ed with the quality of thought goin g into our barrel 
test operation set-u p . They inquired about where we had come up 
with such quality mater ials at such a low price ( ma terial cost of 
$ 15 /per bar r el test uni t). DE & TEW reviewed work to be done 
with rent ed International backhoe ( excavation). We decided to 
clean up the eastern edge of the Con t ention cut in order to make 
it safer to operate the excavator in and near the edge of the 
open cut . This was necessitated by the fact that four feet of 
soil (ov erburden ) was still located with 20 feet of the cut edge , 
makin g s luffing of ma terial into open t renches and cut a safety 
problem. With the Cat D- G- B , dozin g had to be l<ept to a safe 
distance , due to the fractured nature of the cut edge and to 
potential sluffin g conditions present. Four and one- half hours 
were spent removin g approximately 50 tons of ma terial fro m the 
edge of the cut and in mak in g this particular part of the 
operation much safer. Escapule's front end loader was later used 
to stockpile roc k coming from the operation , should it prove to 
ha ve leachable value s . DE spent rema inder of day on excavator , 
trenchin g an approximate 50 feet by an aver age of 8 ' deep trenc h 
normal to the strike of the open cut on its southeastern side , 
ap proximately 30 feet northeast of the waste dump near the crest 
of the small hill (old Conten tion inclined shaft [? J). JAB 
arrived from Tucson at approximately 3 : 30 P . M. All inv o lv ed 
reviewed progress , wo r k schedules, and potential ideas for 
de velopment work . 

SEP 6 
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Sunday, August 19, 1979 

Tombstone: 

Short rev i ew of work to be accompl i shed . AW worked on 
finishing of the barrel testing units , and cleanin g , organizin g 
lab ware and gene ral building . Makeshift door put in where hole 
was cut in building wall . DE worked on International backhoe 
(excavator) digging four trenches at the far northeastern 
portion of the open cut . Two trenches cross cut Contention vein 
system; one was to the northeastern side into an old adit and 
also extendin g it into the hanging wall side of the veins; one 
cut paralleled the vein system and connected the two trenches 
men tioned abo ve . J AS and TEW rev iewed oper a t ion of exc av ator 
throu ghout the day, collecting samples and observing various rock 
types encountered during excavating . 

Dave Rabb drove down fro m Tucson to review progress , and 
went over our barrel test set - ups . We reviewed solution 
streng ths and various lab techniques which were incorporated int o 
our plans, as wel l as len g th of times to have barrel test on in 
order to get accurate estimates of ore tenor and leaching 
conditions . 

General Comments : 

International backhoe (excavator) has been not only an 
extremely cost - effective way of obtainin g pertinent data 
necessary to correctly evaluate potential ore reserves in the 
Contention open cut area , but also as a safe and efficient way of 
openin g dangerous open stoped areas and ground of questionable 
nature . Wi th this machine , surface mining is applicable and 
should be investi gate d for all areas within 50 feet of the 
surface (usin g benches) , and quite possibly to even greater depth 
sho uld conditions warrant . We are extremely appreciative to the 
Escapule ' s and State of Ma ine Mine operation for allowin g us to 
use this and othe r equi pmen t , plus all the fre e advice , and help 
so graciously g iven. This family has literally been go in g out of 
their way on certai n occasions to se e that we are supplied with 
machinery on time , assay results , etc.; they are to be considere d 
one of our greatest assets in th e area , making a ma rked chan ge 
for conditions existing heretofor e . 

Geolo gy in Trenches: 

Trenches crosscuttin g vein system veins in a zone 
approximately 12 to 15 feet wide contain brecc i a and fault go uge . 
Extreme alYuni tic alteration is found in both the veins and 
breccia fillin gs throu gho ut the zone . Minor residual iron oxides 
are found in major veins which may run up to five inc hes in 



width , pinching and swelling throughout the exposure. Minor 
massi ve quartz veins contain pockets of cerussi te, which should 
run relatively high in Ag and Au if past production records are 
in d lcative of where and how ore occurs . Several drifts , stopes 
or adits were uncovered during trench excavation which have been 
back-filled with " gob " or dump material, and should also have 
leachable values present. Outside the veins, the wall rock is 
very hard and confident, suggestin g little alteration, save for 
possible silicification, of the original Bisbee Group sediments . 

It was decided to continue work throu gh the 
taking off Mond ay and Tuesday as originally planned . 
returned to Tucson Sunday evenin g . 

Mo nday, Au gust 20, 1979 

Tombstone: 

week wi thout 
TEW and JAB 

Intern ationa l excavator and front end loader \..Jere returne d 
to State of Mai ne operation by DE and AL . Barrel test procedures 
were reviewed with Louie and Charlie Escapule. Returned to 
operation and collected seven barrel sa mples from various 
trenches and dumps . (See Ba rrel Test Leach Data Sheets B-1 
through B- 7) Tests were set up and began at 1:00 P . M. Rest of 
afternoon was spent tryin g to ge t caught up on paperwork and 
locatin g Ernie Escapule , whose ppt. plant we were to use (found 
not to be in town [Tombstone]) . 

Tucson : 

TEW and JAB worked on getting expense account led gers 
together and ordering additional supplies and chemicals . 

Tuesday, August 21, 197 9 

Tombstone : 

DE and AW picked up Ernie Escapule's ppt. plant and brought 
it to the site. Spent remainder of day getting plant cleaned up 
and in runni ng order and coll~cting samples for barrel tests, in 
addition to cleanin g up lab glass ware, getting samples assayed , 
and catchin g up on pape rwork. 

Tucson: 

JAB and TEW completed expense accountin g , and began pickin g 
up needed supplies . 

REvtE EI) 
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Wednesday, August 22, 1979 

Tombstone: 

DE and AW worked on collectin g an additional 9 samples from 
previous materials stockpiled on test leach pad, and from 
trenchin g operation performed on Sunday , Au gust 19, 1979 . (See 
Barrel Test Leach Data Sheets B- 8 through 8-1 6 ) . Cleaned out old 
barrel tests started on Monday, August 20, 1979. Set ppt. plant 
up , collected and work on previous sample data . 

Tucson: 

TEW, JCB , JDK, and JAB finished gettin g supplies packed and 
traveled to Tombstone . Unloaded supplies and be g an work on 14 
additional barrel test set-up. JAB arrived around 3: 30 P. 1., 
reviewed progress and made evaluation that present time schedule 
is approxi mately three days behind schedule. 

Thursday, Au g ust 23, 1979 

Tombstone : 

DE an d Av.l moved ppt . plant into 71 Minerals building and 
set- up a g ain for more security and better working conditions. DE 
used Cat D - 6~B to doze out cross cut sample area near old 
Contention ( g bl :~'r) pump shaft . TEW , JAB, JD K, and JCB cleaned 
up cut brush and burned it along trend of Contention dike . All 
began collectin g drift and cross cut samples in late morning 
alon g collapsed zone. Continued sample collection for remainder 
of afternoon on all areas of outcroppin g rock in area of mined 
out rock. JDK and JCB measured all sample intervals collected, 
and JAB and TE~ began collectin g barrel test samples on zones 
cross cuttin g vein structures in trench du g durin g Sunday , Au gust 
19, 1979 . Steve Henderson began movin g ore to leach pad fro m old 
inclined Contention shaft, using Escapule front - end loader and 
his truck . Steve worked from approxi mately 10 : 00 A. M. until 1:00 
P. M. when he had to work on another job for the Ci ty of Tomb­
stone. Approximately 150 tons or ore were moved during the day's 
minin g activity . 

Friday, Au gust 2 4, 197 9 

Tombstone: 

Steve Henderson and helper continued to move ore from old 
Contention du mp to test leach heap. Throu g hout the day 
appr o xi mately 2 /3 of the du mp was removed an d trucked to t h e 
leach pad , accounting for approximately 2 8 0 tons of material 
move d durin g the day . Approximately four truck loads of material 
were moved each hour , accountin g for 50 to 60 tons. Assumin g 50 
tons , the actual direct cost for movin g the material amounted to 
$0 . 50 /ton truck and driver and $0 . 30 /ton front-end laoder rental 

REVIEWED 
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for a total of $O . BO /to n or e mo ved. This would seem to indicate 
that easily accessible waste roc k containin g as little a s 0 .5 oz. 
le a chable Ag may be worthwhile as a feed stock in the initial 
operation to generate sufficient exploration cash flow and time 
to delineate ad d iti onal hi gher grade ore reserves. 

DE and AW continued work settin g-up plant and getting things 
operational for leaching to be g in during the next weel<. Plant 
was cleaned, connection and pipe ordered, main water lines 
conn ec te d , and water t an ks mo ved. As always, continued barrel 
tests were sampled and results sent to be assayed. JAB, JCB, JD K 
and TEH co ntinued sampling materials from trenches, dozer cuts, 
and finishin g up work from the day before. Samples were 
collected for both s ha ~e r tests and barrel test. Sighteen barrel 
test samples were collected, alon g with 25 channel, drift and 
cross cut samples, durin g t he two day period. JAB left for 
Tucson at 12 :30 P. M. 

REVIEWED 
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To: FA MCO 
Mssrs . To rn Schloss a nd Dwi g ht Lee 

From: Prepared for Pro gram Mana ger, J . A. Briscoe 
by Project Mana g er T . E . Waldri p , Jr. 
Southwestern Exploration Associates , Inc . 

Date : Wednesd a y, Septembe r 5 , 197 9 

Re : Project 41 8 , To mbstone Project Daily Reports 
for Week Endin g Au gust 3 1, 197 9 

e Saturday , Au gust 25 , 1979 

DE , AW, TEW, JCB, & JDK be g an work on , settin g up and runnin g 
P.V . C. pipe to ppt . plant & makeup tank and connectin g of water 
lines. Old solution in pre gnant solution pond was tested and 
found not to contain values ; water was pumped out of pond in 
anti c ipation of its use duri n g leachin g tests duri ng the next 
week ' s oper at io n . St eve Hende r son con tin ued remov in g old dump 
or e to the leac h pad , removin g the remainder of the dump. 
Approxi mately 15 0 tons of material was moved durin g this day ' s 
operation ,. amountin g to ab o ut 6 00 t o tal tons of material moved 
durin g the three- day mining operation . This, plus an additional 
30 0 estimated ton s already on the pad, constitutes our 900 ton 
leach test to be run usin g Ernie Escapule ' s ppt . plant . Barrel 
test in d icates muc h of this ore should contain at least an 
estimated one troy ounce leachable silver content, and avera g e 
esti mated gol d content of in the ran ge of 4 to 5 d ollar value. 
Assumin g ideal conditions durin g leachin g , we shoul d expect our 
recover ed c oncentr a t e s to be valu ed in the ran ge of $ 10 , 0 00 to 
$ 12 , 000 for this 900 ton test. 

Wor k co n tinued in the a ftern o on usin g the International 
backhoe excavator Ca fter pickup from the S tate of Maine 
ope ratio n ) to run actual minin g tests to stoc k pile ore fro m t he 
ed ge of the open cut and to extend sample trenches and delineat e 
a dditional ore reserves to be mined in the near future . 

a Approximately 25 tons of material was mined and stoc kp i led by 
~ Steve Henderso n duri ng a 2 . 5 hour period in the afternoon . 

Samp le sites were delineated for the next day ' s trenchin g 
op e ration alon g the southeastern ed g e of the contention open cut . 
JA B arrived on site about 10 :30 a . m., reviewed pro gress and work 
sc he d ules . TEW, JCB , and J DK constructed additional barrel test e benc h durin g early afternoon . 



Sunday , August 26 , 1979 

TEW, JCB, JD K, AW , & DE continued work on water lines and 
pipin g system to ppt plant . Cyanide mixing tank was purchased , 
and piping was connected. AW & DE took afternoon off. TEW , JCB, 
JDK continued by ge ttin g sprinkler lines to gether and found 
enou gh used P . V. C. pipe to string another effluent line from the 
leac h pad to the pre gnant pond . 

• Steve Henderson worked with JAB on additional trenching 
operation to open additional barrel test sample collection 
si tes. This continued through late afternoon . JAB returned to 
Tucson . 

Monda y, August 27, 1979 

TEW worked on ga therin g pipin g supplies needed for additional 
work on spray lines and various tank hookups . JC B an d DE tested 
water lines to plant. AW worked on samplin g barre l tests , 
gettin g assay results back, and doing paperwork . Vernon Dale 
visited mining operation; discussed pro gress on safety 
conditions , dust and noise levels . Steve Henderson was workin g 
on International excavator, makin g mining test of hi gh grade area 
wall rock and loadin g it on separate area of leach pad . 
Approximately 160 tons were moved durin g the day (see memo from 
J DK , 8/ 30 / 7 9 ). Cleaned up pl ant and made safety improv ements for 
anticipated return of Vernon Dale to plant site . He returned, 
but only to check dust levels at the minin g site . 

Tuesday , August 2 8 , 1979 

Work continued on pipin g setup; all work was completed and 
ready to start spray operation the next day . Poor weather (wind) 
durin g p . m. so could not ru n sprinklers. Did odd jobs and posted 
safety signs on cyanide tanks in anticipation of visit by MSHA 
people . Visited with Tom Pitcher and tried to get unpatented 
claim mat ters taken care of . He did not have copies of claim 
notices, so Tn.! will have to go to Bisbee to get them prior to 

_ mid - September . Also spoke about land east of large heap and 
.. cyanide drums which Carl Nelson was pickin g up . T.D.C . will try 

trade of ground ' with current owner of land since it would be an 
ideal area for l each pa d . TEW, JCB, JDK returned to Tucson . 



( . 

Wednesday, August 29, 1979 

Tombstone : 

DE & AW continued work on ge ttin g the ppt . plant operational, 
and began spraying the test heap wi th cyanide solution . Had 
problems with weather (win d ) and had to shut down before effluent 
was returned . Ran assay of barrel tests to State of Main e 
operation fo r assay and cleaned up pape rwork related to barrel 
test samples. Re turn collection gate installed on leach pad. 

Tuc son : 

JA B & TEW began expense and time accounting for prior three 
week period. Finished gatherin g information on purchase of 
chem icals needed for operation, and went throu gh accountin g 
process to get money. Prepared JD K for trip to Tombstone the 
followin g day . 

Thurs day , August 30 , 1979 

Tombstone : 

Minor problems with water system; fixed . Four foot effluent 
line connected with mai n pad effluent line to pregnant pond . 
Continued work on sam ple coll ection and paperwork . Cleaned l ab 
ware . Had to shut down sp rin k ler early due to weather and no one 
available to watch oper.ation durin g p. m. hours . JDK delivered 
supp lies (cyani de , sodium hyd roxide) to site and picked up 
additional items needed back i n Tucson . Returned to office . 

Tu cson : 

Wo r k c on tinued on gettin g expenses to gether and times 
accounted . Billings were chec ked . 

Friday , Au gust 31, 1979 

Tombstone: 

e DE & AW comp l eted wor k on ppt . plant an d co nt i nued s pr ay i ng 
to bu i ld pr e gn an t pond to begi n ppt. oper at ion the n ex t day . 
Samples were collected and assayed . Paperwork was continued and 
cau ght up, anticipatin g continuous 16 hour operation of ppt. 
plant . 

_ Tucson: 

Final ized expenses and timesheets . 
additional pa pe rwor k was begun . 

• TEW : cmd 
..,P - 4 18 

Repo rt s , gr aphs , and 



BARREL TESTING PROCEDURES 

REVIEWED 

SEP r )J79/ 
BY~ 

1. Collect Representative Samples - This is gen erally a channel 
sample collected nor ma l to dip of structure, alteration, 
bedding, or rock type, if determinable. In some cases, grab 
samples are collected from dumps or high grade areas, such as 
veins or when loading samples on the heap leach. In all 
cases, a representative sample is desirable. All workers 
have been instructed on proper sampling procedures, and all 
are under direction of an experienced geo logist or sampler. 

2. Representati ve Samples of this material are bagged and sent 
to be run by shaker testing, gene rally in amounts of 5 to 10 
lbs. In addition, representative samples are bagged for 
on-site reference and comparison if necessary. 

3. Various samples are also selected, at random, to be sent in 
for fire assay to determine actual contained metal values and 
as a check for percentage recovery during leaching. 

4. Barrel test sample weighed to 50 lbs. 

5. Ten liters of water is added, using actual water to be used 
during leach operation. 

6 . Alloquats of pre-made cyanide and sodium hydroxide added to 
bring final solution strength to approximately two lbs. free 
cyanide per calculated ton of solution, and to raise pH to 
around 11. 

7. Barrel testing started. 

8 . Sampl~ collected for analysis on 6 , (1 2 or 18 ), 24 , & 48 hour 
intervals and longer, if necessary. 

9 . Samples filtered and put into g lass pyrex jars for i mmedia te 
anaylsis on A.A. unit. 

e 10. Alloquats taken as each sample interval is drawn off and 
tritrated with KI to determine concentration of free cyanide 
still left in solution. 

11. pH test continually run to make sure that pH remains around 
11 or higher. 

~ 12. Additional cyani de and sodium hydroxide added to bring 
cyanide up to plus 1 lb. per ton of solution and pH back to 
near 11 after each sample interval. 

1 3. Charts are kept on each barrel test onto which assay data, 
weights and amounts of material , are added, plus all 
titration data and a calculation of actual metal values 

leached from each ton rock on a ratio basis. 
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BARREL TEST SAMPLI NG 

~ Purposw of Barrel Test Sampling: 
1 • 
2 . 
3. 
4. 

perco1atign of ore to be l eache d. ConBumptI n of reagent s . 
A- A Assay of solution = oz. per ton solution . educed to Oz of metal per ton ore . 

• '-1 Net weight 0 f solution - by dry weight of ore == ratio X A. A. assay solution = Oz . pef ton ore . 

Pro cedure: 

50# ore Barrel Test 
Bring in approximately 150 - 200# of sample . 1/2 of split , weigh out 50#. 

Spli t down sample, take 

Not e: On backhow cuts when samples are taken at time of c~tting ditch, normal moi ture w'i1l be considered dry weight of ore. 'Phis situation coul d be corrected by drying small sample of all ore to determi ne ac t ual dry weight of ore , but it is time cons uming and expensive . If s ampl es of cut s are taken a t a later time and rains or high humidity has been in effect, th n samples should be dried and mois ture content figured . 
When saruple3 are taken at time of digging cut; at least one sample shoul d be dried to determine average moisture content. 
This aver age moisture content shall be considered 1n tare weight of samples . 
When 50/1 dry ore has been determined then: 

~ lta~~t8¥8N~e Wast Side water will be added tb Darrel Test system with '1 g. , which will equalJ/ 1 lb. NACM per ton of ore and approx-imately 2 . 2 to 2 . 5 1bs. NA CN per ton,e of SOlution . This determined by NACN ~itration . Before introduction of NACN to 11 liters of solution , approx­imately 6 grams of N'A4lH should be added and PN cheeked . 
Dry e1ght of ore , tart;; .. 3ight, amount of solution and reagents added and starting time should be duly recorded. 

Nota: From time o f starting Barrel ~est to the end of test , solut1ong assays may be t aken at any interval of hours depending on procedure s et -up. 
Ever y time a solution assay is taken it ~s of extreme importance that a coftlplete Barre1Test weight is taken. subtract weight of apparatuB , (tare), ~and weight of dry ore which will give weight of so&ution remaining . Weight of sol ution remaining (net weight minus ore) : weight of solution . Weight of solution divided by dry weight of ore will give ratio number . Ratio number X A- A aolution assay Oz per ton of solution will - Oz p$r t on ore . 

~ACN & NAOH Titration of samples Ktttx extracted wi ll be taken and PH of solution . Al l duly r ecorded. From original NACN & NAOfl Ibs per ton of ore titration will i ndicate amount of reagents used in X number hours per ton . If t ests are to continue tor more hours , addition of NACN or MAOH may be necessary otherwise solution will possibly repr ecipita te . 
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~ Any Barrel Test tested more than 24 hours will have to have solution added 
due to evaporation and retention in ore. 

When adding solution to Barrel Test, first the NACN titration should be 
double checked and NACN % added to solution to bring solution up to 1 Ib 

~per ton of solution which is approximately 1/2 original solution titration. 
"'Therefore liquid and weight measurements should be made accurately. 

As long as solution is accurate as per % of NACN any amount may be added, 
si nce net weight of solution will determine actual assay. 

~Besides running out of solution, the most important reasons for adding to 
~it and the, amount added is are: 

1. Continuous recirculation. 
2. If solution gets to low on richer ores A-A will peak therefore re­

quiring dilution of assays which reduces accuracy of A- A assay. 

Note: Allover time of Barrel Test should be set at a reasonable time, 
24 - 48 hours. Suggest 24 hours which will prove in 24 hours 
amount of ore that can be leached in that time which will show 
whether ore is/.I.KiE.tt~/feasible to leach. It does not tell the 

/economically/ 
total amount that can be leached. 

~ Period1cal ,extended leaches of Barrel Test will give a % rate against a 
,., 24 hour leach. 

Note: 

At this time I am reportingon pit run ore which, in the Tombstone area, 
approximately 30 to 35% of the silver will be extracted. Approximately 
55% of the gold will be KBx extracted. 

No test on r~c ~roperty ore have been made on sieve analysis and crushing 
to my knowledge. 

At the time of this report we are planning on a complete sieve analysis and 
crushing test program on main 71 Minerals heap and open pit potential. 

e Resume': , ' 

In heap leaching i* is mandatory to set up a definite time, amount (tons) 
and reagent %'s in Barrel Test. Long term test, larger test and various 
reagent %'s can be tested to create a % figure between constant test and 
ultimate test, therefore Grea~ing a proporation and ratio between reality e and actua11 ty. I' , 

Heap leaching is not a true science and regardless of percentages achieved; 
the cost of operations against the materials produced shows either profit or 
loss. If a profit can be made with a low percentage recovery then it is 
economically plausible to go ahead with limited production and take time to 

~ improve recovery; through re-leaching, crushing and screening or p~t run 
,., leached ores. 

Professional advice would be welcome. 



TECHNICAL INFORMATION ON 50# BARREL TEST 

e 
Titration of NACN: 

STANDARD SILVER NITRATE SOLUTION. (AgN03) 

~8.67 grams AgN03 per liter of distilled water • 
..,Then 1 mI. is equivalent to 1 pound of cyanide when a 10 ml solution sample 

is taken for titration. 

Two or three drops of 100fo Potassium Iodide may be added to aid in determining 
the end poimt. 

e Titration of NAOH , 

e 

TITRATING TO DETERMINE ALKALINITY IN TERMS OF NaOH (caustic soda) 

If3.937 grams of Oxalic acid crystals be dissolved and made up to liter with 
distliledwater, then taking 25 cc sample, the number of cc of standard acid 
used times 0.01% free ·al.:kali in terms of NaOH, or time 0.2 equals it's 
equivalent in pounds of ~~OH ,per . ton of solution. 

50# 
ORE WT. 
2000 lbs. 

2000 
ore-wt. 
50 # 

BARREL TEST SOLUTION 

x 454 grams NACN = 1 lb NACN per ton ore. 

. . 
• ~ 

40 
= 11.35 
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1. 

BARREL TESTIN G PROCEDURES 

REVIEWED 

SE? G 1979 
By .J/~ 

I 

Collect Representative Samples - This is ge nerally a channel 
sample collected normal to dip of structure, alteration, 
bedding, or rock type, if determinable. In some cases, grab 
samples are collected from dumps or high grade areas, such as 
veins or when loading samples on the heap leach. In all 
cases, a representative sample is desirable. All workers 
have been instructed on proper samp ling procedures, and all 
are under direction of an experienced geologist or sampler. 

2. Representative Samples of this ma terial are ba gg ed and sent 
to be run by shaker testin g , g enerally in amounts of 5 to 10 
Ibs. In addition, representative samples are bagged for 
on-site reference and comparison if necessary. 

3. Various samples are also selected, at random, to be sent in 
for fire assay to determine actual contained me tal values and 
as a chec k for percentage recovery during leaching. 

4. Ba rrel test sample weighed to 50 Ibs. 

5. Ten li ters of water is added, usin g actual water to be used 
during leach operation. 

6. Alloquats of pre-made cyanide and sodium hydroxide added to 
bring final solution strength to approximately two Ibs. free 
cyanide per calculated ton of solution, and to raise pH to 
around 11. 

7. Barrel testin g started. 

8 . Sam p 1 e ' co 11 e c ted for a n a 1 y sis 0 n 6 , (1 2 0 r 1 8 ), 24, & 4 8 h 0 u r 
intervals and longer, if necessary. 

9. Samples filtered and put into g lass pyrex jars for immediate 
anaylsis on A.A. unit. 

1 O. Alloquats taken as each sample interval is drawn off and 
tritrated with KI to determine concentration of free cyanide 
still left in solution. 

11. pH test continually run to make sure that pH remains around 
11 or hi g her. 

_12. Additional cyanide and sodium hydroxide added to brin g 
cyanide up to plus 1 lb. per ton of solution and pH back to 
near 11 after each sample interval. 

1 3. 

• 
Ch arts are kept on each barrel test onto which assay data, 
wei g hts and amounts of ma terial, a re added, plus all 
titration data and a calculation of actual metal values 

lea ched fr om each to n rock on a ratio bas is. 
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BARREL TEST LEACH DATA 

F- 4 / ~ Tar. Wt. b 
Total ________________ _ 

Sample Identification £3- / 
----~~~------------------

%H
2

0, ___ _ Dry Wt. So 

-' r I , , - - . I -- -- ",' 

TIME SAMPLE PREG. SAMPLE OZS. LEACHED TITRATIONS REAGENTS REAGENTS l 
ASSAYS ADDED CONSUMED 

Hrs. weight Au Ag Ratio , Au Ag NaCN NaOH Ph NaCN NaOH NaCN NaOH 

b ~lf? J. ~ J..L( 
j. I I I 

J 9 

/ 2 .()bb 7- . ~o ~ £3 /0 f. 2 

'J-..L( / 6 ·0 _ obb '5 .0 0 #:57- . 02. / · 910 
. Lf q 

bJpll.s I~ ~ t GyqlJ~ 

48' / J. . .:// .D18 '-/. 0 0 .:2 5" , 0 ?-Lf /. 0 I~ 7 12.. 0· 3 

'~~ 

- - - - -
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/ 8 ,os').. 1- . ({o · 7 II 
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e e e 
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BARREL TEST LEACH DATA 

P-41<i' 
Tar. Wt. /, 10<\ 
Total. _______ _ 

Sample I den t i fi ca t ion -,(.B..L---/.!:.......::;.L) ________ _ We t Wt. 71·S'""' 6 ~ _0 

,t.41,y- "36 h r~ 
%H

2
0, ___ _ Dry Wt. A7J 165 

HI.'fl- '1 ~ )979 '.c:j ~ ~tJ / ~i'Y7 . b t:(' . .§ b~'O . .-

TlHE SAMPLE PREG. SAMPLE OZS. LEACHED TITRATIONS REAGENTS REAGENTS 
ASSAYS ADDED CONSUMED 

.. 

Hrs. weight Au Ag Ratio Au Ag NaCN NaOH Ph NaCN NaOH NaCN NaOH 

(, /I;r.5 , tJ{l'l ,97 /.7- 17..- a-~ 

-- 0-9 2Cj /S; .5 .O~3 /; -z. 7..-
4 3/ ,16/3 .38' /. I 1'-

3~ /z. 'D .O'lq /-7~ .. 24 ... 6/2- _ i.f~ ~_t II /. '-I 



BARREL T[ST 
s~ bIrlF. t!/z~/7? 

SA-fe\PU;:- ~. 6-10 

a .. 
Au 

iJct - - - Flt,4" 
,040 ! '/7 , ii' " 'JJ I;, I I I : I . i' 'I : ; J ; I ! I I++-r-+-t--;I- " . I 

, , , I " :v 4 .+' ' ! ! 1--1-: ;~ j ' .LLL ' , ; , I , I , H-T-t -ji'--f-t-++-H--j.-++.l....--J r---t , '; I 1- i! -;-t -'--"'-+-'--I +--' II-I-- ~-'--'-,-r-+-i "';-1 ~- 11 : I-nI'l..1 ffi' I H+ -+ -I-+-I-!-+ - '-'--1---1 -
b-+-H~ " --L.L.l...; , . , I -H+' ' I I I ;--:--Tl:- , ,-1-L .-ji-l---l-+- t-' ..... 1_1 ' I l ' 
:,---:-1 ;; I' I, ! II' ,iii'; i ,I I I,! !, . 

, , ' , , I !: , " I I 'I ' j ! : , I I ; '.! i ; 

+H-+++h: ;.; ;-*1: : , I - ; I ! ! ~: I I : : i : : 
' :' i;! . I I I i ' ; I' I I i I I I I ,,-L+-IH-;--+-+-f-i.-+-+-.;-....! 

A~ 
4.0 e 

.0'3S : 1 , I : ~ : ; ~ , , : I ; : I ; , ! J : ; , I , , I : : : I 

I ! , W-' I 1- 1 1 -,-~ : , , . I I i l.l! ' I ,, -;-1..-;1,-+'-+--+-"'-.' -+1-t--1'_+I--j __ t-- l--.LJ. I , i , I . 
, .TIII ' TTTT ---;- '1 I" ' ; i i, JITI I ! I 'I 'iTT"!-; 'I I 
~-W-1-. ' 1 i I ' I II , I illl ' !I II , ,; I 1' 1 

I , ,T ' , !! I I , ! ! ! , , :'! i j I ! , 
i I I i! ! ' I I I I ' ~'~~+-~~+~-T-r~~I_~I~!~I-t-!~~r1.-++~-+~+~~~_+~_+I~'~I -++~~ 

TTT I I I I-+.---!- I! ~, :, 'I I, .', '+' !' I, . J , 'I I , I 
i I ! ,I I I ; J I ' , , ; ' , ! ' , I 

J. , ; I, : I I I I I I j' ' " , 'I I" : i -+_ --L.!i~-t-Irl--j ·-+-+--+-I-+--,--",--1!H' .... ; 

3.0 .0'30 '+1_1 i : 'I' "l:±±! . ! J : I II ,' ; ' ','I I 1-+++' ", ! ~'" " i I I II I ~ I' ' I , H-- " -'- ' ! I I , ' ~-+- ' ' " , , ;," , H i . -r I . i I · I , ' ! ' ITI I""':" flff' , ....-ti I ' -' ~ . t--t--H-r1--' i !-1.--:.-L i ! _L : 1 ii ' i I I I i ' : ! ' I ,I -L I , i " ~'-i---l- ii, I -n- ! .LL.!..-
[ _ 1 iTI]" , , r-:- - I ' " ii'" I I , : : , . I ~ lilT, , I I : I. L !_ 
H--+-J--'_i_' Ii i ! : I I ~ I H-i! I i i i i I I I I , , I i ~_. ' '., I., I : 

: , I L! ; , , , +-<--+_ : , ' I ' : I , I ! I -!-i--i , I ! : , , , I j i ' 
ITT! , ' I , , ! 1 I TIl" !T7 T-, I , 'i : 1 , 1 . : 1 : I I, 1.,' I . _~ 

IT., ' i I + ~ :' J ! ' I" I. I,. ',', ',' " '. ',: I, ' I I~W- -+-r0-J- 1 _,_ '-'...1 ' I I'~ ' , ' 
! 1 ;r! , ' " . ' ! i ' : i i " I i ~_I -!-~.+-..4-

Z.S- .02,( :: ':'. " ! . I ~ ~II I :. I ; ! : !! : I I I ! I I ~ I I! ! !! i i ! i , i' T I I i ; I : ; ! ! i-+ ' , 1 ' ! , I I' !!:: i , : I I -.1-_, _,_, : I_+-- L ~ I . : ~I..J -LL.!..: ; , , , L 

H
I_I+- : ' : ' I ' . + : "TTT -;-:-;--;-, ' '! ! , !;' ,---:-->! T ,ii'" , i'-!-#H' LL~~ 

i_ ~ L i--"-H- ! , ! 1-1 I , I . -L.!--':' ~,-4 ;, 1_'_ 1 !..J--: ,;: ~~_ ~ ~, , !:: ' I, i , 
, ,-+-:T- j-Tli I 1 -i. ' 1 ,-;-, : 1 I : 1 j , : I ' I ' -LL.' L~--w-' . ,TTl I 1_,_, , ,_, _~*' 
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Total ._------

Sample I den ti fi ca ti on_--,B,-,' '-·-..... I'-:z~:..-______ _ Wet Wt. /':!' ,L /"/,0 %H
2
0 ___ _ Dry Wt. Sll Jd.s, 

2.41;,. 3thI-
fJ_"- ' c.. " _><.. . 1(' J /' " - , • . "- . ~ rrl' I 
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TIME SAMPLE PREG. SAMPLE OZS. LEACHED TITRATIONS REAGENTS REAGENTS 
ASSAYS ADDED CONSUMED . 

Hrs. weight 1uJ. Ag Ratio 1uJ. Ag NaCN NaOH Ph NaCN NaOH NaCN NaOH 

h//a ,()/s- 3 .0 / . 0 I I J.o 

2'-/ /~.~-- ./ICZ J .s-:2. . J.-r .63Lf l~o1- 0·7 9 71'0,; J.'{r /; '3 
. . 

3& 1/,6 ~/S'( 3· C(;t( . .2 ?-
I 0"3'1 o.~'1 I~ / /2-- 0-9 

. 
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, ..-,,_ .. , . . - - . ~~, ~ . , .-
TIME SAMPLE PREG. SAMPLE OZS. LEACHED TITRATIONS 
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Hrs. weight Au Ag Ratio Au Ag NaCN NaOH Ph 

~hA·. .-/l61- 3. /-;{2... j. z. /2-

J. '-I 1t(,O . /Ib o-zS ' :2 ~ . 632. .07 DJ=> /0 

3b /0.0 ./7'( Y'.~ .. 'J.6 • ~')"3 ~~ ~ C;~ 1- / 12-
-~--- . -

e ' e e. / 

Tar. Wt. f Jj < 
Total ._------

%H
2

0. ___ _ Dry Wt. <£1 16 ~. 

REAGENTS REAGENTS 
ADDED CONSUMED 

NaCN NaOH NaCN NaOH 

o· ~ 

79r Jeri' / ~ Lj 
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2. "Ilr '" 

bt.·5" 
36j)r~ 

e e. e 

Tar. Wt. £16 <; 
Total ----------------

%H
2
0 ___ _ Dry Wt. S--O 

TIME SAMPLE PREG. SAMPLE OZS. LEACHED TITRATIONS REAGENTS REAGENTS 
ASSAYS ADDED CONSUMED 

Hrs. weight Au Ag Ratio Au Ag NaCN NaOH Ph NaCN NaOH NaCN NaOH 

6//;(:5. , (1[ '/ I LJ ;. &' /7- o· L 

21 19. 0 "C;:J..O .9/ -3~ .o~ 8' .35 j.~ 12... o·L! 

3~ j/, • .s- .6% 2.-'-(0 .33 00-";:: .7'1 /.2.. /1 o· ~ 
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f-l1) 8 
Tar. Wt. /. /A'.s 
Total ----------------
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/ - / ~ 
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TIME SAMPLE PREG. SAMPLE 025. LEACHED TITRATIONS REAGENTS REAGENTS 
ASSAYS ADDED CONSUMED 

Hrs. weight Au Ag Ratio Au Ag NaCN NaOH Ph NaCN NaOH NaCN NaOH 
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2'-1 h I' LJg-lr 
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TIME SAMPLE PREG. SAMPLE OZS. LEACHED TITRATIONS REAGENTS REAGENTS 

ASSAYS ADDED CONSUMED 
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I I i I I ' ..!. i J. ! : i I I , I I ! i , I : I J I , ! , I ! ~_ - : i I : , I : I I - I~-L_!-+-

I 1 , tTiI j I I i I t.1 ! ' .1" I '! J" ; " I T! 1 ! _U-!--+--t--!-, ~+ J i , I i! : , 
~, I, I, " I , I " :': ' -~ ---;-t I i: i : I I B' ! I I : I j .. !.-l.. --j ---l~ " i 
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E
' TTT++, ! I, ; i , i I I; ' : . :! i ! I l _l : i ! 1 I I ,_ I ! I ! -W-I-l- I I . .wJ,-W-
1=!-LL I_ -+-+-i -!- I~ ~T I , , : I I I , I - '~1- ~:R=f' J. I 1 ' ! I ' j- ~ J.... '--l--W--i=r-l+H- _I : ! iii i , I l-L~- --i--i I I I!! I i ' i i, , ; I ! , ' ,i '~ I I I ~-!-++ I....L .....L: : , 'I I I , ~ , 

1IL+Hi I : T: 1 1'1 I -H++; I : ! ; H-H-H ! : ; l+tt:- i I j : l.dbJ:: ±±tlt±++-
f --T-1+--1 I '-+' -l--i-- ! I :, , ! , 'I I ii '.....!......LJ J . ' ! ; .1 ; iJ ,_ i .1J. ! I I 11 I I I :1 i 1--++ 

:111 II i ', I, , ,,'TT I I ' I! , ! I ' , I I! I 
II , I ! I . ' !V" / I " ~ Il ' 1 '1 I , : !"r, ,i l 'i:'!' 

: : I ~ i i : I~ : I : : J : : ' i -rl ~1: : ~ ~ -tt 11+- ~~ i :-:-tt1t+++' t~ I i i I ; +-
I : I I ++: 1 Y! I +r+· -t -IT ' 'II =--'--+---t-

, 1 ' , ,~ _ W- ! I ' ! /I : Ii i . I r1-! I!' : i ++ : " i; ' I u_ : I ,I !', I 
I I 1 I I : TTl' I : ! I! r, 1. J ' I ! . ; : J ! 1 i " , 1 I J. U TT I I I I , : I 1..1-
iTT! I! : ; I ; I ' I :! : : ' ; ! " I J..1 __ : -!- : , ' ~ j--1 ...LL. 
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o 1ioJ12..S" 24h "'W h 72J1 'l~1t 12.011 
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BARREL TEST LEACH DATA 

t.CNA..,ds ~ - (. ?-LfI8- Tar. Wt' __ ~~a-______ __ 

~'Z.5 1?-llrf. 
Total ----------------

Sample Identification ------------------------------
l3-20 Wet Wt. 67·~ --.,;;;---------.,;;.-:...---

2 'I/; 

%H
2

0. ____ _ Dry Wt. 6?? 

Sft:£t-t :Z:"30 pjn /btU? ~7 Itf71 ~ 
-

TIME SAMPLE PREG. SAMPLE OZS. LEACHED TITRATIONS REAGENTS REAGENTS 
ASSAYS ADDED CONSUMED 

Hrs. weight Au Ag Ratio Au Ag NaCN NaOH Ph NaCN NaOH NaCN NaOH 

:Ztf 17· j- .. ott" /» c. "I- ~ "3.5 ~ 017 ,S7 o~t.; /1 /~L , 

~?' I S: 0 • obi) / - ~4 p 30 ~ ~/Y • ~5"" ()- 0/ II , 1r /'& 
./ 

j/1-
I 

72- 17· ~ ,o~ /. Lb ,3~ , 011 · ~C5 o. ~ Ie? 
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e _ 
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BARREL TEfT 
AlA 

Aj - - - 1i1A.-
.18 I I I 1 +-+--f-t-t'+f-+--l-++I +++++i+H-+-i f+-H-++-+I-+'-HH--t+++++-H+-!-HI+t+t-t-tI-H-i-i-t-H-tl-li-tt.lTtTi ,,-I- ~t I .1 I ! i+' -+--1f-++-f-+-+--++H-+...,-i-i -+-t-t-t--+--,-+-+-t-J 

./~ 

.14 

./2-

./ tJ 

~I+-~~~~I ++~-~-+4-~+~-r~4-~' ~I-rTi+-rT'i4~~T1-Ti~l ~~, +--~el~~~I~~~+·~.+·-~1 1-_ r -·~' ~rrl~-+-I-r~ 
+-t-rr--t-' u, ' !-++-+--+---l~t-+++-+-t-j--t-t-T-I -t--+-+ I I i --t.1 t+t ++-+., -t-H -++--t-i--t-H--H-l 
~4-~-~IT~~~i-l~~~~+4~~~-+-+4~~~I-+-+I ~~-+-+1~t+~~~~rti~ti·i-r-tl-i-~tl-r-t11-, ~r 
-I-+I++-.l+-+~+-, -H+-H+H+H-+-t-t-H' ..... -t-t' -t-i-H ........ , ; , II I I I 
t-t--t-H-+-+-!'H-+-t+-H-+1-f--Hf+-H++-, + -+,-+-H-+-I-1-+-!--f--t'-t-t-t--t-t-t--tJ. 1 I -t --j~r-r--t-t-t-r-+ +-+-t-j--I-i, ·t-t--t-t--t--t;-t 
U-r . t+++++;-~I-++-t-t-+-t-t-t--t-; ~-...ll -l-+-+-+-H,--H,~+-I +: --fl+ +-+-+-H-+-i'-+--+-+-+-H-, --t-H--t-i--+, TIl +'~-t--t-t, -t-=!-+-+-+--t-H 4-- Ii , ,I! 'I I I ! !I I I i : ' + -t-t-t-t-t, --t-t-, TI -H:-t-T 1- -t-t-.l+-t-t-i 

, I I 
I I t I 

I I I 

~~-+-I+-f+++--f-t-tlL~Jr' r+--f-rl TI~I-+-H-,~ !+t-t-~I-~'+H-t-+!+~~~+II~~'-H++~-rr_+i_+_:L-+r++~+-t+-H-~IH-+i-rH+-1-1 
, ! +to +,~j-+~1-+-11-t-j-j-+~~-t-+-4-r' +-+-+-_t-t--fi4-++-rr7-t-i---t-T-l ~H-+-f-+-+-t--f-H--~ ~·~=_tL+4~~t+1=v'/+~~. ltt+~~~t',+.l+·~+r+~rtti-!H-t!iJ-rtt;-rt'-ti-rti-t-t'-t1-~~~~1~-j-t+I~I i-~-(J'f- III ,I I ,I 1 

• ~--T-r+-t-irr+I;'MI_ r+--f!-j-+--t-+-r.l++~'+t!~I-r; rT~!~-rT-j-~; T14~~-~~+--T~+4~+--t-+-r++-l+rT4~-~~~-I-t-t'1 
~~~~+~~+l+~f~'-+--H~~~~-rI~~I ~=P~·~~~~-+~,1-~·~-+-t++rt~~t~-~-+-~I ~~-~I+++-I~+++--T-H-I_+-l~ 
H-+-t-t--t-rr11 :/Lf-!-i-t l:;;;:l..-1'-t-'HI-""rt'+++-+-H-' -t-i--+Tr--j-tJ.~.J.. i- H-t-I-+-+-~t-t-r+-+-II-+-HH-'H-+-+-+-+-H-++'--IL-j-+-~,~l 1

1
- . ~ 

~~~41~~'1.4 ' ++A~~-+-++-r+-'~-r+-+--I-rrt--i-j-T~i~I-r' T~~' ~-~~~~+4~+~~i-+-~+t+~r++i-rt+,-r1 l-r , 
H--fJ.-i--+-+-i-tji ,+1 +1+-H·+t-i---r~H-Ti ..++- -1. ~- I , - I .l 
+-t+I-j-:t~ -·~+-+-j-rr+-+-+-r+I~-r+.~ 11~t+I+-rlt+ 1~· ~:-.lt~· ~~rrT-t~-+-"~~+II--l·~T-t-j-!U, +-+-1-j-~:-+;-j-+-t~I-i-+--t-+-H 
~--f-+-++!f+'Hrtl - -+-+-f-.;-I ++-+ I--I-f-"-.... +, -I-1-+-H-+-+-~I-I-H--H+-H-l-t+1 -+---H-I -t-i---t--t-t,-l- I 

1 J. ~ , . .1 . .1 ' ~, 
1 ~-l-~+~~~~-+-4~tjt+r,71_-+~~~,-+r4r_+'~~+I-.+r1t_t11-_+r~~tl-+r~Ti~r'-1+~! rr~r~+~~~-+-'ti-rl~.lrr1~--j' ~~1~'-+-H-+-'-j-+--t-+-H-+-l-H 
r:+,4-~~ll~~~,~~I +4-l-~J.+1~J.~, +1 t11-l-~+.~.rr+. +! ~'-rrt~-+-t, +I ~i_+_, t, ~'-rttl~r.ltt' ~I_t1.1 1'1 I I 

.02.. t +-I I: .tf+-j' , ' : I I +H: ;-i H I 1 -H-41 -1--1'++1 +-1H--H+H+H-' + 11++-1+T' -H-j--H--i'-t I. I I 
H-I D', ,---j-r--r-, ti>. , I -j--1_-~ :t~t-H-t. t-+·H-+++-' -r-i-ft-' " I '-!- H+' I , 
IT 1.. ~ !, .. , -++-, --W I " I LU" - I --+-+-_+-t-I -I-i-, D, -,-±, -H . t-~--f!l-J-I .l/-l-',f-+-t-I -';--t-T; -J-:---t--H-rt-t--r-,~I- I..LJ , 1 I ii " I . I : . ..1 I · I , , .J I 

L I i i '+, I 1 I I-;-r-'- ' , II ! , I ! I I' --t-i-l-t-fl - i-' , 
I 1 +tt' , i I I 1.1, I .1 Ii i ! I I .1 Ii! -~1=l l-~ +-h ! I , ' _1 I' 1 I! j--L.L.i-f-rl-+-l-'I-+ 1-+-+ I i-H 

It , :: ,'I I' i, 1i.LI.l.l l.! I 'I .1.1 , :! 

O ' or I I , , : I I 1 , I, I I , i I I I '.J.. lt.. I I I I ---:--j, ' 1 I!' ,' ! ! , I, I I I I I 1 : ! 1 , -, i I I , I I , I o /1t)JQ..S' 24h tv'" . '7'zj, '''I, l']..On 
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BARREL TEST LEACH DATA 

L"oJs b - 11-
F- 1._/1 r;! 

e 

-;,!_ { 1')./'''5 
(, 

~'" ,7 . .!> 

e e 

t Tar. Wt. ______________ __ 
Total .-------------------

Sample Identification tf- ~ I 
----~--~-----------

Wet Wt. "boD t:. :5. S'" i'oH
2
0 ___ _ 

~O/It". ~fA 

Dry Wt. 5"'D 

ST~ r 2.', 3°.f?M A uq 27 j( '~ 

TIME SAMPLE PREG. SAMPLE OZS. LEACHED TITRATIONS REAGENTS REAGENTS 
ASSAYS ADDED CONSUMED 

Hrs. weight All Ag Ratio Au Ag NaCN NaOH Ph NaCN NaOH NaCN NaOH 

.2e; Ie" Ot../t. /·76 .. "32. .. o If' . 5"6 o. Z /'Z- / .. $' 

/if /3~~ .. b6o /·7"2-
.. 21 rtllb . 'ib 0_ / II ~1r 3qr' 1-1 

It 711(1 fj,r;;v 

72- / 7~~ . 055" I .. S'l .. . 3s' #0 '4 .. S't' I. v /z", I~ p 
----------- ---- ---- -- - ------- - - -- --- - - -- -- - - --- - - - -- -- - - -- - - - - - - ---
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BARREL TEfT 

, I ' 

~~·-~·~~+4~~~+4~+4~+4-~~~+4·4-~;+4~+4~~~!-l-+4·~~4-~~~~~-+-t+1-+4~-{~-r+-+i~_+-+~ l : I I I' i , I -l-+~-++-i-t-+-+-+-+-l-+-I- --t-4-+-II-+-H -+++-+-+-+-+-+-I--+-l-t--t-i- -+'+-+-+-I-+-+-+-!-1-, -+-4-r+-t-+-+-f-+-+-+'-JH--t--1H--H 
-~~-r+4-r+-t-+-+-f-+-1 +,+~+~+~~H--H-+-+-t!-l--HI--l-1~;~~~-'+-l-T-r'~-HH-+~H-+,-+-t~-r~1~-rj-~- -
~·~+-+,-l-+-+~~-+~-+-I +-i·-++,-+-1-+14,~-·~l-t-~-~++!.-+-1-1 +-+~~-·JI-r++-r+-+-+-+-+~ ~~-t--1H--t--1H--H-+-f~-l-i· +-f!-r+-+-+-+-+ 

1 I " ' " 
+-+1-+·j-+-I-+-+-+-~t~I~+-i-+,~'~_+,·+I:-+-~~- ~;-+-+-+,~r+,-+-+-+I ~:~_+ t--HH-~~-+-:+-f--r+-t-1-! +-t'-+-+-t,-+-~-+-l-'-H-+-+-+~ 

I I 1 : 
f-

~-~+-+~+'-t--1H_-t--1~-H-r!-HH--H~~ ~~l ~_+,_ I' ,: I ' l-++l-+I+!~~~_I,H--H-l-4~-~l-+-~I-+I-l--H-+'H--t--1H_~H-+-t-r+I-+-l-I+-l-4 
+4+l-+-hH-+-t-l-~+H-+-+I+-'-l--HH-~~~+-t-l-+,-t--1H-,-H-+-+-f-+-+-+-+-+-t~-+-t+l-1-r++r+-!-l-++-l-+~-1-++-,H-4~~ 
~-ll-+~-+·+-+-++~!-t- -·~-++-i-++-i-+-~-+-+-+-+-+-I-+, -+-I-++I-t-+-+-+-++--r+-+-+-+-f-+-ri-+-+-t-+-+-t'_+~+I-++~+-H~ 
~t--.I-I-Itt+'-::~tt~~~t1~~11--+t--++-1-'-++=t--·~t~·~:f--~:.'j~tj:=;I=-·1=-t=t~I-++--l+_1-f-+i-, j.=t~t-+j~t-+~=-.,t"-r-1~;"+--i'--+~++ --1-+-;-1+1-~.::::~++-lJI-4~::--t-t~4t--+-t'_+~-I-H 
~-+_TI-++I-+' +_1-++-II-I--H-++1-+-+-+-+-+--H _ -I-+-'f-t-+-i-++-+I-+-H-+ -iH-' +-i-+-+-i-+-++-+-~-+--i-t-+-+-+-+-+-+ 4 ·4.-+-+-+-1-+- ~ +­
~-+,_II-' -l-+-I-+-+~-+4~~I +l-+_+-+4-lII-~I-I'~+-t-r+.+-I H-i-HH-'+' _f-- II-+-+I -+-+I+-i'H_-H-r~-l-+i +l-++I-r+-ri~-+-I-I ++-+-+-+4-+ 

./b ~_~I+-i:-++I-t-i'.- I "~'+'-li~++~I-t-+:-IIH:_~'-+:++-r! +-+.~II-t-+I~I~+' -+-f-I ++I-+_+-+-+-+-+~ .+-f-: +1-l-_H-' +H-+1~-H-l--H-+--H~ 
+H";';-t-_~I-_.Lf-l.+~++ __ ·-i_+I--l~::-t_+I--f-l---r-+,-: -+H-t: +'-1-1 .t~f-=-tl~;t.t1~:=:ri-I--+!i·--+·I=-t1~;-' -!.r

l 
* ~d-.J..t, tj-~t=t.j;~t-;.-r.::t=!tt.::t=~H~4-l-++!-++H--HH_++:-'-1-

~-Il-++-,I-+-HH-+-lH--,+,-+1 ~~H+!;-I H-tl-l-H~, -IT , : -T + +-++H 4-l-t·-!-H-.... -t-++H-+1i-l--H 
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BARREL TEST LEACH DATA 

Lbds I~ - I'ir 

Sample Identification {3 - Z:z.... 
sTC4-l ~ '. -gO PM ? /{ UL? :;. "1 I fr , 
TIME SAMPLE PREG. SAMPLE 

ASSAYS 

Hrs. weight Au Ag Ratio 

14 /7· 5" fJ<I? / - 7? - 3,5-

4 <? JS'".. O .bto /-7b . 30 

11- 1/ CJ of, " ,J1h ,, 3tf 

- - ---

P-Lj/ Y 

Wet Wt. 6. 7·~­

t.. 'I AI" 

~i'P IJz h(J. 
~ , 7-

Tar. Wt. b 
Total ..... ------------

t;.s. 0 ioH 0 
q~kr 2 ----

Dry Wt. S-O 

02S. LEACHED TITRATIONS REAGENTS REAGENTS 
, 

ADDED CONSUMED 

Au Ag NaCN NaOH Ph NaCN NaOH NaCN NaOH 

017 .6 z- 0. S" I I /- ~ -

• 0 I¥' . 5'""3 CJ·3 II {. fr' I~ ¥' 

. D~'2. , ,1 1'/-1 I I /'" I 

---

I 

I 
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BARREL TEST LEACH DATA 

£,Pads I 8" - 7..4 
r-~/8;' 

'17-h /s 
Tar. Wt. ~ 
Total -----------------

Sample Identification 8-2 '3 
------~--~-------------

Wet Wt. 6,7.0 6¥,5' %H
2
0 ___ __ 

2~hY O/'i'~'-
Dry Wt. 6"0 

- ... -- - .. - _ v . - . , 

TIME SAMPLE PREG. SAMPLE 02S. LEACHED TITRATIONS REAGENTS REAGENTS 
ASSAYS ADDED CONSUMED 

Hrs. weight Au Ag Ratio Au Ag NaCN NaOH Ph NaCN NaOH NaCN NaOH 
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