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Memo to: R, F. Hewlett, TEI; cc: T, H, Schloss, J, A, Briscﬁe
From t J. G, Dean

JUL t 0 1979
Subject: Experimental 200T Heap lLeaches., By Vz/
Dear Dick: ' ' - q :

The first installment of yoﬁr memo on the above subject, dated
6/27, has been received and studied with careful interest, A
few comments designed to be helpful are given below,

lLeachable values in the heap are likely to be concentrated in:

1) fines which were not adequately contacted by cyanide, 2)

coarse fractions impervious to solution contact, and 3) re-
fractory ores such as the manganese which hold the values locked
in insoluble matrices. Ores of this type may also include Jarosite,
and perhaps sulfides, and several other types,

In settinz up an experimental heap, it is important inso far as
practicsl to have some idea of the types of ore present, the leache-
able surface exposed per unit weight, the values Present, e.g.

the total by fire assay, the ultimately leachable with the solu-
being used, and the recovery likely by the technique being used,

At this stage, perhaps the more sure-fire technique would be to
get a cut from the heap with a good percentage of fines which may
have been missed due to chanelling compounded by the 30+' lifts,
and apply a conventional cyanide leach with deaeration and zinc
pPrecipitation, following the practice of Louis and Charlie Escapule,

If it is possible to set up & similiar heap with freshly crushed
ore cof a similiar type and apply a similiar cyanide leach, we should
get some measure of the leachable values missed because of simple
inaccessibility, Every time you reduce the average particle size

by half, the area is doubled. In Progressing from 4" lumps to

100 mesh, the area is increased more than a thousand times, The
effect on leaching may be substantially greater because of the
fractures along faces of value concentration,

. 1f these straightforward tests show promise; we can moveteariations

designed to unlock additional values and achieve better recoveries,
Ferhaps by that time we will have been able to make exploratory
runs on a small scale to help guide the pilot tests,

in addition to piloting the chemistry, my suggestion is that we

all conform in splitting samples for assey or leach tests with the
Kichards table available from Jim, At -4%, one needs several tons
and this must be reduced in stages to get down to -100 mesh when

a 30z sample can be split for fire assay or testing. At -%", say

for a barrel test, one needs from 75 to 32001b, depending on the
ore, and this is why Hazen uses big towers to get conclusive results.,

JGD:bm
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liemo toi R, F. Hewlett, TEL JUL 1 1979 it
From ¢ J. G, Dean By M

Subject: Comparative Thicsulfate and Cyanide Leaches of N, Ramp Cre,

RECEIVEDJUL ~ 8 1979

Dear Dick:

The first exreriments on the ore samples described in Ed Speer's
letter of 6/27 were designed primarily to allow a comparison of
thiosulfate and cyanide. The ore sample used was shale and quartze-
ite from the north ramp; fire asaay by Jacobs indicated 0.005Toz Au
and 1.40Toz Az/T.

The ore as received had been crushed to approximately -3/8%,

it was stage cruched to =14 mesh by 4 passes through the rolls,
and then reduced to =100 mesh in & rod mill, The ground ore was
dried at 1059°C and a 75z sample split out for head assay.

Ihis fairly fine grind was selected not only to facilitate re-
presentative camplinz at manageable size, but to provide good
sclution accaess to the silver compounds. Canparisons of ultimate
leaching with fire ascays ef the heads seemed likely to give
maxirur informetion as to comparstive leaching action,

The leaclhing technigque was simply to mix 150z of the =100 mesh
ore with 430ml of leach solution and agitate by simple rotation
ir 2 clesed bottle., After 5 hours the slurries were suction
filtered with a 15cm, Buchner, the pregnant liquor recovered,
&and then the tails were thoroughly washed, dried, and sent back
to Ed tpeer for fire assay.,

The thiosulfate leach solution was prepared dy dissolving 2,5g/liter
(51b/T) of the pentahydrate with 0.2g/1 sodiun carbonate as
protective alkalinity. aAnalysis of the solutioh before and after
leaching gave the following results:
leach Freznant

Sodium thiosulfate, g/l «=== 2,5 2,0

PY mmemccaca-- commnmeme—eane  {,3 6.5
There was thus some increase in acidity and decomposition of
about 207 of the hypo in spite of the protected conditions.

The cyanide leach was carried out in an identical way with 1g/l
sodiun cyanide and 0,5g/1 lime, It progressed smoothly and¢ was
easier to filter than the hypo, possibly due to the lime, 1t
cave & roslitive 4298 test in comparison with the hype which re-
rmzined clear on the addition of KajS.

The fire asseys and such speclal leach tests provide useful
information leading up to barrel, column, and heap tests, (re
gize is a dominant varizble which relates to sanple size and
surface area; if we can control it and vork with representative
heaps, we should maximize progress towerd & cash fiow,.

JGDibmy co: THS, JAB-UWES Regards'E%Léég:)
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1700 Broadway  © New York, New York 10019 » (212) 247-0420

REVIEWED
JUL £01979
2%
TOMBSTONE EXPLORATION, INC.
2 Week Program )/f’
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James Briscoe
John Dean

FROM: Tom Schloss

DATE: July 6th, 1979

OBJECTIVE: (Clear, Concise, Quantifiable)

)

1.
2.

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

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

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

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

Inadequate knowledge and experience of metallurgy and ore types
Capital to develop efficient;

(a) Drilling program feed control

(b) Metallurgy

Time - causing disillusionment of capital.

SOLUTION I : (To achieve objectives)

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

IMPLEMENTATION::

Take known data and assign priorities to five target areas.

1. Fully describe for each target
all of the characteristics and
reason why chosen including ore
types, screen analysis, AA results



Page 2
Tombstone Exploration, Inc.
July 6th, 1979 - contd.

IMPLEMENTATION: (contd.)

1. contd.

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

(.5 day per target x 5=2.5 2. "Mountain and Valley" each to 5' to 10'

days) 3. Scrape each side with dozer and send in

scrapper to pick up 100 tons.

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

( 5 - 7 days) 5. Take sample for each of new 6 piles and
send to Jacobs.

(Concurrent with # 4 6. Test each leach area separately.
per target take 2 to 3 days)

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

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

RESULTS:

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

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

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

4. Five chances to find ore.

COST:

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

SOLUTION II:

Fully analyize one given area (East I).

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

to wait for results from Jacobs.
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Page 3
Tombstone Exploration, Inc.
July 6, 1979 - contd.

RESULTS:

1. Knowledge about one area.

2o Ability to extract information on this ore.

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

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

O

COST:
1. Back Hoe - $400.00
2. Man & Gas - $ 30.00
3. Lab Fees - $200 - $500
4., Labor -
7
/

THS/avce
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Memo to: R. F. Hewlett, TEI; cc: T. H. Schloss, FAMCO Sgﬁ A

From : J. G. Dean

Subject: Pietreatment of Mn-rich Emerald Mine Rock, S. End of Heap.

Dear Dick:

The second part of your memo, Tombstone Pilot Leach, has been
studied with interest and is serving to guide leaching experi-

ments on the Mn-rich ore. The tests were started with Ed's sample

623792, which according to Jacobs fire assay contains 0.015 Au
and 2.45Toz Ag/T.

The general plan was to pretreat the ore with sulfuric acid so
as to open up the manganese and jarosites, reduce the manganese
oxides so as to liberate the gold and silver, then raise the
redox potential, e. g. with hypochlorite, to solubilize the
gold, then leach with 20% salt or cyanide, somewhat in accord
wvith pp. 27-8 of your memo.

The 51b sample of ore was first reduced to -14 mesh by 4 passes

through the rolls, then a % split was reduced to -100 mesh by dry

rod milling. The sulfuric acid treatment was started on a 200g
split, referring to your table of reagent costs, with the idea
that a reasonable upper limit of acid consumption might be 50
cents/T solution or $1.50/T ore.

This amount of acid did not provide the required acid pulp, but
led to a buffered solution in which it was difficult to maintain
a definite pH. So it was decided to start over with a first ob-
Jjective of determining the acid requirements for pretreatment.

After some experimentation, the following procedure evolved:
50g of ground ore was mixed with 150ml of 2 N H,S0,(98g/1 or
approx. 10%) for 30 minutes, the pulp suction filtered, and
the residual acid titrated with N NaOH, first to the methyl
?rang§ changepoint(pH 4) then to the phenolphthalein end point
PH 8).

The acid consumption by this test turned out to be very large:
about 500 1lb/t on a 100% basis or 700 1lb on a 70% basis. It
was also found that there was a substantial dissolution of
metal salts in addition to the very large amount of calcite
pPresent, which strangely enough did not include much iron
although the final pY was less than 2. The final pulp looked
like a gel and tended to retain a large amount of liquid even
with suction filtration.

This large consumption of acid, egquivalent to about 25% of
ore weight in reactive components, coupled with the physical
problems, suggested difficulties with subsequent steps,starting

with a large consumption of ferrous chloride or other reductant,
and compounded by a problem of achieving a balance with the final
oxldant, not to mention contamination of the leach with metal salts.
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In spite of all these problems, the Mn-rich ores with their
high metal values, appear to have real potential and merit
perhaps extended research attention. This will take time and
money and can hardly be recommended at the present time as

a simple matter of economic common sense.

The iron-rich ores or limonitic clays discussed on Pp. 24-6 of
your memo are perhaps less complicated chemically than the Mn
ores, but may present more of a physical problem in heap leaching
because of the impervious clay content. Your pretreatment
suggestions are noted and I am Planning next to take a look at
these ores. In the meantime, if there is any way to blend this
type of ore into a heap so as to offset the problem with too
much clay, this might be the best way to get started without
having to wait for guidance from exploratory lab tests.

As of the moment, I still feel very strongly that the best way
to achieve some progress is to set up some idealized 200T heaps
of unleached ore containing good values with attention to a
promising size mix, e.g. a -4" heap with, say, 50% -%%, and
apply a cyanide leach with pH control, coupled with deaerated
zinc precipitation.

Tom mentioned that you have some ideas on how to drop some
Contention ore from the sides of the exposed fault and haul it
by scraper to a heap. From what I have seen of this ore at

the Eocene mill, this might be a very good approach taking
priority over complicated chemical pretreatments.

Regards,

JGD:bm
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July 12, 1979

Memo to: J, A, Briscoe, SEAj cc: T, H, Schloss, R, F, Hewlett
From t J, G. Dean

Subject: Selection and Evaluation of Tombsone Ore Samples.

Dear Jim:

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

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

Ag Au

Initial results, sample prepared by Jacobs 1§80 ,005
Feed pulp prepared by JGD ~-wewscessseccese- 1,85 .01
Tails from thiosulfate leach =wesessecececwe 1,80 ,005
Taile from cyanide leach wer~eemceccceenee 1,35 02

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

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

If we can accept the silver assays, at least on the fine pulps,
as more precise, then we can conclude that the thiosulfate was
ineffective in ioachlng the silver (2.7% dissolution) and that
the cyanide was only slightly more effective 927% dissolution).
These observations are qualitatively in accord with my sulfide
precipitation tests, especially as to the ineffectiveness of
the thiosulfate.

Similiar 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 carrying mineralsj rather there is a suggeste=

828 SHAS SRS, RIS BV eRSPESRSTE 28 ROERSSERRY aLkiseees-

JGD :bm é%Z‘:h,
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liemo to: lir. ./, E. Speer, SEA; cc: s, JAB, RFH
From ! Jo G. Dean

Subject: Toubstones Ore Samples - Coordination of Geolozy,

liineralozsy, letallur:y.

Dear Ed:

ihe two highe-grade samples shipped by UF 7/5 were received 7/123
thho;v it takes about a weck, delivery is rizht to the docr here
vhich egaves ttwc and pick-up expense on this cond compered with
eirport delivery 17 miles away.

outh

Sample 0C22C% (k)
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end of the heap t
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ropresentative of the Muerich rocizs on the
rith Jacobs fire assays of Au 0.6l and Ac
so to be quite rich in copper, €.g. «5%, soo
seme as the carbonate. Scoluble co,ﬁ"M = iv
rroblerms bo in thiosulfate and cyanide lehchlnu, and of course
the manganese ch are notor10dsly refractory in direct leaching.
Althouzh this is a very interesting sample, it was cconcluded thz
a time-consuning leaching study had best be postponed at this
critical peint in our program.

Mo et

S

'C’)f

uple 002233 from the northern end of the heap assay1n~ Au 005,
2.83, is very rich in sulfides, notﬂbly pyrite, It is pre-
med thzat the gold and silver values cre at least partizlly
srcraeé in the basc metal sulfides, some of which are very
f::ctO“y to direct lezchinz, So agzin it was concluded that

an cxtractive research prozrem had best be postponed,

Moo S
H'CGGP
'-l

The Tombztonic ores are reported to be un 1iguely rich in silver
halides, and these canpornds arc ths most dircetly soluble in
eaching with thiosulfate and cyanide. lictallic silver and silver
sulfides are, of course sloxly soluble in cyan’ée with aeration.
Other forms of silver such as those mentioned above may be only
fractionclly scoluble, while any silver locked in the silicates
paralleling, say, copper in chrysocolla is totally insolublea.
mhc<‘c concidcrations suzgest the importance of intro ducing a
ctallurgical extrezction factor bbtxncn fire essay valuaes and

collhr appraisal; it can range fron 0 to 100%, dependinz on the
minerals prcesent, the cutraction reazent enc¢ the method of treat-
ment,
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2f s by moving and also crushing, but extractive re=-
rsy have to be judged by actual recoveries. However, clucs
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; Southwestern Exploration Assoc., Inc.
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(602) 795-6097
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July 10th, 1979

Dear Mr. Hewlett L///,

&
Dr. Dean

9.4s

REVIEWED

JUL19 1979

n
=

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

Would you kindly review and/or correct where
needed. We have the original hand written copy
on hand here at our office.

Thank you.
Sincerely,
Angie Cassidy
Secretary to

Thomas H. Schloss
Chairman of the Board

MS/ t

Attch: z

FAMCO |

1700 Broodway

New York, New York 10019

Y

(212) 247-0420




FAMCO

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

TOMBSTONE

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

TOMBSTONE PILOT LEACH

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

Activities required are:

Doze brush and prepare site.

"Grade" area to level and build in a drainage slope.

Haul tails on to site.

Level to 3-inch 1lift.

Water —saturate with water truck

Compact with loaded - loader

Repeat 3-6 until 4-3 inch lifts are layed down, leveled, saturated &
compacted.

NOoOuUus~swWwN e

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

base for "pilot" leach tests, the pad will later be used for production without

further construction.
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Page 2, contd.

Heap Pilot Tests:

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

200 T = Lwh = Lw ( 5 ft high)
TF Tonnage factor
18.5
200 T = Lw 5 Lw = 740 ft. *
18.5

or L=w= 27 ft.

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

1LifE Ore Mean Number Tons Treated Gal/min Gal/Min 2
Height Surface Area Sprays per Spray per Spray per 100 ft

2
5" 740 £€ 4 50 5 0.68

Flow Rates:

20 6PM = 20 6PM (60 M.P.Hr.)
240 Gal/Ton

For Spray Mainfold for 20 6 PM

Pipe size (Di) = 2.2 W 243 ” ot
2 inches
e 0.31
Where D = Pipe Diameter
W = Weight flow (thousand #'s mass/hr)
e = Fluid density = mass/ft 3
Solution Balance: ) o
3 ) ! t-.
A. Water of saturation ¥ 5
10% of tonnage = 0.10 (200 T) = 20 tons ﬁ{ vl
N LA
B. Period of total saturation wﬁ \\ L, eV lkl
al' e e Q
20 toms = 4 hours p ) yr)\ I {ﬁﬂa
5 tons/hr Vs e o ¢ iy‘
)
/ ) yr
C. Circulation Rate: 5 tons/hour //// .

D. Evaporation: Very small because no
pond will be used to test —evap.\:’

= 5 ton/hour

G

Di

pond will be used for circulation. (the

decomposition of hypo, etc.
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General Analysis Procedure:

Collect Sample (Site Run)

¥

Cone & Quarter

7 S e

Barrel- Scale
Test
(30-200#)

Split B

N

Tyler Screen Analysis

Specific

Split C

Crush & Pulverize

lefle

Jpec1f1;\\\\59 SPec1f1c’,\ Spllt

Coarse Fraction Coarse Fraction Fire Actloq

v

Bench - Scale
Test (Flask)
(4-300 gr.)

Au/Ag (Atomic Absorption)

Split
B

_ritd/RBeay




DISCUSSION OF GENERAL ANALYSIS e 2T A
PROCEDURE: < A 5 lé;ttJ .
. . - | 1. J
) p! /5/4”.4 /8

. A. Objective - Solvent Analysis & Economics

1. Collect 5 # sample —3 crush & pulverize.
2. Cone & quarter if other tests are to be made from this site.
Q 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
O 9. Determine Au & Ag concentration using atomic absorption

FCLD

DATE: o . .
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ATOMIC ABSORPTION METHODS

Basic are:

l.

24

3.

Procedure:

A.

Sample

Sample Type:

Weigh

size

A.
B.
C.

sample

Select solvent c.

B
C. Filter
D. Prepare filtrate for AA determination

Conversion of AA determination (t.

AA Determination
(t.oz./ton soln)

EXAMPLE:

[+ ]

O Other Example:

(4—— 200 grams)

Screened —3 Flres

Sample Run— Coarse &/ F1

Crushed & Pulverize

Sample Weight: Solution weight ratio

agitate (shaker)

gt. ore

wgt. soln.
w

]

90 gr. soln

[: 90 ml =

Larger Test

30 gr.

300 ml soln

30 gr. sample

-] []

——

p)

d

L]

1

Ny

[+]

[a—y

A R
res

0

we

i

-

oz./ton soln) to t. oz./ton ore:

. OZ.

ton ore

90

9

30

6 oz.

Ton Ore
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Atomic Absorption Interference Problems:
Effect of common elements on absorbance of Au resonance lines
L | (Air- C, H,
- Solution Au 242.8
1000 ppm K .002
1000 ppm Na .003
. 1000 ppm Al .030
%' 1000 ppm Mg .002
1000 ppm Ca .015
1000 ppm Fe .017
Therefore, when aqua regia or other acid digests (as Hbr + Br, ) 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
 ﬁ  ) Dilute sample and compare calc. Au value with AA
;**’3”\1.5 = /‘\\\\ L ImntevtSe, e reading is higher than calculated and various
i \\,‘ }\f <~\\“____ interference.
f . "¢ AwA-— ..,  Note: Yellow or colored flame indicates possible
: - 1 interfering element. Also blank of solvent
f ; ) » solution indicates and quantifies interference
) V 2 = 2 /e except for intefering soluble elements as

! . 7 7 aqua regia and iron (acid soluble).

E il 2 D e oot 7
i I ' |
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\ Ferrous Sulphate

< Source: McKesson - Tucson
50 # Bags 2age
4 -9
10 - 39
ffx) 40 - 100
U/ + 100
Ferrous Chloride
'H\ Source: McKesson - Tucson
< Chem West — Fontana, Calif.

Tank car = 50,000# = 25 tons
30% solution ____» $140/tc_)113 anhydrous F.0.B. L.A.

Price Tankcar
$1050 = $0.021/#

10.478
#/Gal Total $2,275
50,000 #

) 4772 Gal

g

O

Price

$24.15/100 #

19.50/100 #
14.15/100 #
12.65/100 #

Freight LA-Tombstone(May Frt. Rate

$2.45/100 #
$1,225

$ .477/Gal 1
.0455/# T 30%
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Solvent/Reagent Prices

Plus $30.00/Drum Deposit

™

O

Na OCI (Sodium Hydpochlorite)
Source: Copper States -Tucson
a ‘ 14% Solutions =55 gal Drums
{(~)
o Quantity: 55 gal. Drums Price:
1-5 .90/gal
6-9 .85/gal
10-14 .80/gal
15+ .75/gal
@,
b Cl3 Ferric Chloride
Source: McKesson- Tucson
_ : Drums
55 Gal Drums 1-4
Be Sp.Gr FeCl, Gr/ Al #/¥1 >
42.3 1.4118 447 621.2 38.78

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

[}.475 #T/Gaﬂ

$9.50/100#

E_.NT #/Gag

5.184 #/Gal.
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/x
A ACID
Source: Apache Powder = St.
P Y NITRIC
| 60% HNO,
$150/100% Ton
. 60% HNO, = 6.843 #/Gal
= 1.3667 Sp. Gr.
= 11.394 #/Gal
=175.5 Gal/Ton
22T (HN03) = 3861 Gal.
22 (.60) = 13.2 100% Tons
(13.2) ($150/T) = $1980
O + Freight = 90
HNO3 $ 2070
$924.09/Ton
.047/#
.078/¢ - 100%
.536/Gal-Dil
.894/Gal-100%
N IRON PELLETS
€)
7 Kore Industries
Georgetown, S. Carolina
Texas Steel
Beaumont, Texas
ff\> A.R. Holzworth

Oregon Steel
Bill Bottomley

David

SULFURIC

70% H2804

$6/100% Ton

Average tanker wgt = 22 tons

70% sto4 = 9.408 #/Gal.
= 1.6105 Sp/Gr.
= 13.472 {#/Gal.
= 148.96 Gal/Ton

221 (HZSOA) = 3277.12 Gal.
22 (.70) = 15.4 100% Tons
(15.4) ($6/Ton)= 92.30
+ Freight = 90
COST H S0 $182.40
2774
~—
Ton (dil.) $8.29/Ton
# (dil.) .004/#
# (undil) .006/# - 100%
Gal (dil) .056/Gal - dil.

Gal (undil) .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% Ca0)

$6/Ton or $.003/#

Sodium Thiosulfate: (Na2 S2 0

3 - SH20

Source: Hills Bros., Tucson Ariz.

Bags
100# 1-10
Bags 20

Salt:(NaCl)
Source: Southwest Salt - PHX

$15/ton + $A15/ton Freight =

Price

$24.60/100 #
$19.70

$30
2000#

$0.197/#

or 1kc¢/i
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SUMMARY
Chemical & Reagent Cost - Delivered to Tombstone
Solutions
Name (% Soln.) . Cost-Dil Cost/# - 100% (Tombstone)
NaOCl 14% 75¢/gal $.560/#
FeCl3 447 1.12/gal .216/4#
FeCl, 30% . 47.7¢/gal .150/#
H2804 70% "~ 5.6¢/gal .006/#
HNO3 60% 53.6¢/gal .078/#
Solids
Name Cost/# — Tombstone
Fe SO, . H20 $ .1265/#
Na,S 6
2273 °5 H20 .197/#
SR-3 Resin
NaCl .015/# — =
Lime .003/# $ 6-50/# — Small Lots
NaCN .587/#
2w Dust (Memllite) .662/#
NaZS .248/4#
Lead Acetate I 2.30/#
Na,0 7/ .18/#
Y
‘ /Q/\( \

LEACH TEST SOLVENTS -
For Bench Scale ; then Barrel; the pilot

Type of ‘Case

Cas? 3 Case, . p
Limontic ?leontic (Mn-in Ls.
Solyeat Fhame - A elay-Ls B Clay-Ls.) ¢ with limonitic
4 SO —> jarosites)
Pre-treatment H2504 2774 HZSO4 + Fe Cla\
) + & +
NaCl NaCl NaCl
+ +
NaOCl NaOCl
Leach (ag) Na28203 $H20 NaCN N328203 SH20
. Lime
or

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

Method A: Cost/Ton Soln. Method

Example:
<:> X =1/# & concentration = 1#/Ton Soln.

& o_./_wv%

Method B: # / Ton Soln. Method

oo kB Ecoronae / Ton At (; G d’ \/@{ 775
# [ Ton / FE Sty /\*’ cal,

S Condt ;,_.,u)

@
AN
(
I\
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Solvents/Reagents
Delivered to Tombstone

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

50¢/Ton
Solvent $/i# i#/Ton
H,50, (70%) $.006 83.3
NaOCl (14%) .560 .9
Be Sly (aoxy  asv 3.3
HNO3 (60%) .078 6.4
FeCl3 (447) .216 2.3

50¢/Ton
Solvent $/i {#/Ton
NaCl .015 33.3
Na25203 -5H20 »197 2.5
NaCN .587 52
FeSO4 .HZO .1265 4.0

g’l‘g

ml Soln./

3.2

2.8

4.4

3.9

1.9
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To:z R.F. Hewlett

Copies To: John Dean, Tom Schloss

From: J.A. Briscoe

Date: July 19, 1979

Re: Sample Collecting Procedure, Tombstone Project P-418,

Tombstone Hills, Tombstone Mining District, Cochise
County, Arizona

The following will standardize our sample collecting procedures

for all future sampling at Tombstone, and will remain in effect

until written changes should be received superceding this

proceaure, by myself and/or John Dean.

The main parameters in sample collection are:

1.

2.

The sample should be representative of the rock or
mineral environment which 1t 1s meant to test.
Therefore, great care should be used in determining the
sample boundaries in relation to:
a. Rock type
b. Mineral zonation
c. Oxidation state
d. Geologic structures
e. The amount of continuity that can be determined
for the above characteristics so that the volume
of rock represented by the sample can be

calculated.

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 of the sample taken

b. Coarseness and degree of homogeneity of the

mineral contained within the sample




- c. 1Its physical characteristics with regard to
() breaking and ease of homogenization
d. Its unit value.

This 1is a very complex subject as you know. However, correct
(fjsampling is critical to our evaluation of the precious metal
content of material proposed for treatment at Tombstone.
Appended is a Xerox copy of page 5-72 to 5.4.2 of the SHE Mining
Engineering Handbook, Volume 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. PRy 2 |
S.E.A. has used standardized sampling procgaures over the last 5
years. These %affedures include numbgred sample sacks, wooden
sample stakes with possible metal tags, character sample sacks,
standard geochem assay forms, and topogrgpny 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

£

K;}similar to the geochem sample form.

I'm transmitting to you with this memo 156 individual forms
issued for 150 samples and 150 photographs, and 16 rolls of Kodak
Ektachrome ASA64 35mm 1in 36-shot cassettes. I'm also
transmitting to you 160 8-1lb. size sample sack kits which include
a cloth sample sack with number imprinted on it and two wooden
stakes to be placed at the beginning and end of the channel
sample. These wooden stakes have metal embossable tags for
\;} annotation of the sample number. Also enclosed is a plastic
character sample sack. Monday I am sending you large 16@0-1lb. ore
sacks with essentially the same kit attached. The sampling
procedure will be as follows: identify a specific rock type -
i;) mineralogic type or other feature which will be meaningful to
sample. Obviously for very large features in excess of 20 to 38
feet (this may vary according to circumstances) multiple samples
should be taken. First, mark the sample 1location with green

P

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




may be appropriate with careful description on the attached
sample bags. When the sample is completed, raise numbered sample
sack along the painted sample spray paint mark and with your 35mm
camera photoyraph the sample location. If specific geologic or
mineralogic features justify, take a close-up view of those
features. Be sure and keep sample sack with the number visible
in the photographic frame. In this manner, the photograph will
always be 1identified with the sample. Take a small geologic
character sample and place it in the transparent plastic bag.
The remainder of the sample can be assessed for analysis.
Careful notes of rock type, mineralogy and all other pertinent
features should be annotated onto the NCR sample forms along with
the sample number. The photograph can also be briefly noted on
the NCR photo note sheet.

If any of this is not clear, please write your questions to me

and I will reply to them in writing.

James A. Briscoe

JAB/kar
P-418
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ExpLORATION For MINERAL DEPOSITS

5.4.2—FOR ANALYSIS

Care must be exercised in the selection and preparation of material for analysis
so that it represents an accurate sample of the material under study. The principal
elements for consideration are the weight of the sample and the method of selection.

The weight of the sample is dependent on several factors: size of the largest
size of mineral liberation and density of the various minerals are most

particle, 1
important. These factors recently have been reduced to a sampling formula and
a slide rule by Gy'® in which
Cd?
M=s

with M the weight of sample in grams; C, constant developed from mineral
shape factor, particle size, liberation factor, and mineralogic composition; d, dimen-
sion of the largest pieces of the lot in centimeters; and S, the measure of statistical
error committed by sampling or the error which can be tolerated in the assay
of the sample. This equation also is useful in sample selection of mill products.

TABLE 5-7—Minimum Permissible Sample Weight at Different Particle Size

Diameter of Largest

Pieces Very Low Grade Medium Rich or Spotty
or Very Uniform Ores, Ores,

In. Mesh Ore, Lb Lb Lb
4 4,800 35,556
2 1,200 8,889 51,200
1 300 2,222 12,800
0.5 75 556 3,200
0.25 19 139 800
0.131 6 5.156 38.1 220
0.065 10 1.29 9.5 55
0.0328 20 0.322 2.37 13.76
0.0164 35 0.081 0.59 3.44
0.0082 65 0.020 0.15 0.86
0.0041 150 0.005 0.038 0.215

Richards™ has prepared a table (5-7) which presents a guide to sample-size
selection based on type of ore and size of largest particles.

Either Gy’s formula or Richard’s table is used to determine the size reduction
to be achieved in the crushing or grinding step preceding sample division.

Working the sample down to an analytical pulp requires care and is a step
that is frequently slighted. The preparation procedure should include alternate
crushing, blending and splitting steps until the desired quantity and product are
obtained. The equipment should be thoroughly cleaned between samples and prop-
erly maintained to give accurate sample division. In the final preparation step,
it often is necessary to screen the pulp and regrind oversize material to reduce
the complete sample to the desired size before use in the analysis. On ores which
contain high specific gravity minerals or minerals difficult to digest in the chemical
procedure, such as tungsten, molybdenum or gold ores, it is necessary to reduce
all material to minus 150- or 200-mesh for the sample pulp.

When sampling zones from open cuts or trenches, select large samples if the
rock is coarse and blocky and not of a uniform nature. This material generally
can be stored and moved in 55-gal drums, then reduced to sample pulps with
commercial crushing and handling equipment.

SamMpLE HANDLING AND PREPARATION © . 573

Drill core is best split or sawed along the longitudinal axis, with half being
used for assay or metallurgical tests and half for permanent storage and/or future
reference. When large quantities are required, it may be possible to take a color
photogrs:ph of the boxed core for the permanent file and crush all material for
the testing program. Under such a program, occasional samples of core or chips
should be selecteq .and also stored for reference and mineralogic examination.

In modern drilling programs, the samples often are collected as wet sludge
frorp a rotary drill or dry fine ore from a wagon or percussion drill. Special
equipment is required for sample collection and handling, and this varies with
the drilling method. Care is required to collect representative samples of both
the fine and coarse fractions as many ores, such as vanadium and uranium sand-
stones, have the values concentrated in the finer fractions. Wet collection procedures
also are used for obtaining sludge samples from churn drills or diamond drilling.

Sma}ler samples generally are collected in a geochemical program, and a number
of special procedures have been developed for handling these materials. Care always
shogld be taken to seal each sample to avoid cross contamination or possible
salting. antamination is best avoided by using plastic bags or heavy paper en-
ve!opes with waterproof glue. The bags can be closed with wire and a lead seal
SO}I samples can be prepared in the field by screening out oversize materials;u
using an aluqunum household tea strainer. In the laboratory, the samples are:
screeqed on sieves with plastic frames and silk or nylon mesh. Any pulverizing:
step is best c_amed out with high-purity aluminum-oxide plates. Care should be
taken to avoid preparation and analysis of geochemical samples in laboratory
areas used for higher-grade ore samples.

5.4.3—FOR ORE TESTING AND ENGINEERING STUDIES

Th'e .procedures used in the selection of samples for an ore-testing program
nre.mmllar to those for analytical needs. The size of samples varies with the
testing program. Small bench-scale flotation or ore-dressing studies can be completed
on 50 to 500 lb of material, while pilot-plant studies often require 25 to 1,000
tons of ore fe'ed. The samples selected for the metallurgical work should be retai,ned
in a coarse size so that the metallurgist can measure crushing and grinding index
and the effects of various methods of size reduction on the process under study
The natural oxidation of sulfide ores is held to a minimum by retaining coarse.
samples a_md storing the samples dry in sealed containers, or by storing damp
samples in a freezer. Lubricants and chemical contaminants must be excluded
from samples to be used in flotation test work.

The collecti_on of metallurgical samples often is overlooked in the early stages
of an f:)gploratxon program. Several inexpensive steps can be taken to insure the
uv.zulnblhpy of samples if the need for metallurgical studies should develop. Excess
drill cuttings or trench samples can be placed in plastic-lined gunnysacks, labeled
and stored in sealed drums near the sample site. Samples can be sel’ected a£
a later datg 'after the drilling data are available. It is a common practice in
uranium drilling to leave small piles of cuttings by footage in a line near the
drill hqle. They may remain several years with little disturbance.

' It is rgcommended and a desired practice that all reject samples be saved
in an active exploration program which may develop a commercial ore body.
If large amounts of material are available, it is best to set aside the rejects
after crushmg' to 3% or % in. If finer crushing is required for analytical needs
then 6-mesh is a desirable size for metallurgical work. The samples should b(;
kept separate and labeled until sufficient information is available to develop com-
posite lots for a test program. Such lots are made up from geologic and analytical
data to represent individual rock types, unusual ore or gangue mineralization
or probable stages in the mining program. '

. If wet sludge samples are retained, care must be taken to avoid loss of the
§llrne sizes whlch. normally overflow in a settling box. Flocculants may be used
in some cases without adversely affecting metallurgical test work. As a rule, it




MEMO
\D To: R.F. Hewlett
Copies To: John Dean, Tom Schloss
From: J.A. Briscoe
(:) Date: July 19, 1979
Re:

AA—24F - 042F

A

{

d

Tombstone Hills, Tombstone Mining District, Cochise

County,

O

Arizona

Sample Collecting Procedure, Tombstone Project P-418,

The following will standardize our sample collecting procedures

for all future sampling at Tombstone,
should be

until written

changes

received

procedure, by myself and/or John Dean.

The main parameters in sample collection are:

1'

mineral

The samﬁie should be repr

environment

which

L

g i 4

esentative

is

and will remain in effect

superceding this

of the

meant to

rock or
test.

Therefore, great care should be .used in determining the

sample
a.
b.
Ca
d.

e.

2. Whether or -not the sample is:represeﬁtétive of the rock

relates
a.
b.

boundaries in relation to:

Rock type
Mineral zonation
Oxidation- state

Geologic structures

The amount- of comtinuity that

for the above characteristics so that the volume

can be determined

of rock represented by the sample can be

calculated.

to:

Size of the sample taken

volume it is meant to test is a critical factor which

Coarsenes8 and degree of homogeneity of the

mineral c¢ontained within fhe sample




c. 1Its physical characteristics with regard to

{g) breaking and ease of homogenization

d. Its unit value.

This 1s a very complex subject as you know. However, correct
jﬂfﬁampling is critical to our evaluation of the precious metal
“content of material proposed for treatment at Tombstone.

Appended is a Xerox copy of page 5-72 to 5.4.2 of the SME Mining

Engineering Handbook, Volume 1 which is a good guide to sample

'jsize and crushing sizes required before splitting. This guide

should be adhered to as closely as possible. C o ,{7n}z
x ) pIe /
€ Yo oyt B <#iel) ; /

= ) 28 D 174 ’ B 3 7y

S.E.A. has used standardized sampling procéaures over the last 5
years. Thesekpgg?edures include numbgred sample sacks, wooden
sample stakes with peossible metal tags, éharacter sample sacks,
standard geochem assay forms, and topogrgphy 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

\ikimilar to the geochem sample form.
I'm transmitting to you with this memo 15¢ individual forms
issued for 150 samples and 150 photographs, and 16 rolls of Kodak
Ektachrome ASA64 35mm 1in 36-shot <cassettes. I'm also
transmitting to you 160 8-1lb. size sample sack kits which include
a cloth sample sack with number imprinted on it and two wooden
stakes to be placed at the beginning and end of the channel
sample. These wooden stakes have metal embossable tags for
{ )annotation of the sample number. Also enclosed is a plastic
VACharacter sample sack. Monday I am sending you large 160-lb. ore
sacks with essentially the seme kit attached. The sampling
procedure will be as follows: identify a specific rock type -
Lw>mineralogic type or other feature which will be meaningful to
sample. Obviously for very large features in excess of 20 to 3%
feet (this may vary according to circumstances) multiple samples
should be taken. First, mark the sample 1location with green

k»}spray paint, then take channel chip samples or other samples as
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may be appropriate with careful description on the attached
sample bags. When the sample is completed, raise numbered sample

sack along the painted sample spray paint mark and with your 35mm
camera photograph the sample location. If specific geologic or
mineralogic features justify, take a close-up view of those
features. Be sure and Keep sample sack with the number visible
in the photographic frame. In this manner, the photograph will
always be 1identified with the sample. Take a small geologic
character sample and place it in the transparent plastic bag.
The remainder of the sample can be assessed for analysis.
Careful notes of rock type, mineralogy and all other pertinent
features should be annotated onto the NCR sample forms along with
the sample number. The photograph can also be briefly noted on
the NCR photo note sheet.

If any of this is not clear, please write your questions to me

and I will reply to them in writing.

James A. Briscoe

JAB/kar
P-418
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5.4.2—FOR ANALYSIS

Care must be exercised in the selection and preparation of material for analysis
so that it represents an accurate sample of the material under study. The principal
elements for consideration are the weight of the sample and the method of selection.

The weight of the sample is dependent on several factors: size of the largest
particle, size of mineral liberation and density of the various minerals are most
important. These factors recently have been reduced to a sampling formula and
a slide rule by Gy™ in which

Cds?
M=

with M the weight of sample in grams; C, constant developed from mineral
shape factor, particle size, liberation factor, and mineralogic composition; d, dimen-
sion of the largest pieces of the lot in centimeters; and S, the measure of statistical
error committed by sampling or the error which can be tolerated in the assay
of the sample. This equation also is useful in sample selection of mill products.

TABLE 5-7—Minimum Permissible Sample Weight at Different Particle Size

Diameter of Largest

Pieces Very Low Grade Medium Rich or Spotty
or Very Uniform Ores, Ores,

In. Mesh Ore, Lb Lb Lb
4 4,800 35,556
2 1,200 8,889 51,200
1 300 - 2,222 12,800
0.5 75 556 3,200
0.25 19 139 800
0.131 6 5.15 38.1 220
0.065 10 1.29 9.5 55
0.0328 20 0.322 2.37 13.76
0.0164 35 0.081 0.59 3.44
0.0082 65 0.020 0.15 0.86
0.0041 150 0.005 0.038 0.215

Richards'® has prepared a table (5-7) which presents a guide to sample-size
selection based on type of ore and size of largest particles.

Either Gy’s formula or Richard’s table is used to determine the size reduction
to be achieved in the crushing or grinding step preceding sample division.

Working the sample down to an analytical pulp requires care and is a step
that is frequently slighted. The preparation procedure should include alternate
crushing, blending and splitting steps until the desired quantity and product are
obtained. The equipment should be thoroughly cleaned between samples and prop-
erly maintained to give accurate sample division. In the final preparation step,
it often is necessary to screen the pulp and regrind oversize material to reduce
the complete sample to the desired size before use in the analysis. On ores which
contain high specific gravity minerals or minerals difficult to digest in the chemical
procedure, such as tungsten, molybdenum or gold ores, it is necessary to reduce
all material to minus 150- or 200-mesh for the sample pulp.

When sampling zones from open cuts or trenches, select large samples if the
rock is coarse and blocky and not of a uniform nature. This material generally
can be stored and moved in 55-gal drums, then reduced. to sample pulps with
commercial crushing and handling equipment.

SaMpPLE HANDLING AND PREPARATION . 5-73

Drill core is best split or sawed along the longitudinal axis, with halfr being
used for assay or metallurgical tests and half for permanent storage and/or future
reference. When large quantities are required, it may be possible to take a color
photogra_.ph of the boxed core for the permanent file and crush all material for
the testing program. Under such a program, occasional samples of core or chips
should be selectesi _and also stored for reference and mineralogic examination.

In modern drl!lmg programs, the samples often are collected as wet sludge
from a rotary drql or dry fine ore from a wagon or percussion drill. Special
equlpn}er'lt is required for sample collection and handling, and this varies with
the drilling method. Care is required to collect representative samples of both
the fine and coarse fractions as many ores, such as vanadium and uranium sand-
stones, have the values concentrated in the finer fractions. Wet collection procedures
also are used for obtaining sludge samples from churn drills or diamond drilling.

Sma}ler samples generally are collected in a geochemical program, and a number
of special procedures have been developed for handling these materiz;Is. Care always
shoqld be takex} to seal each sample to avoid cross contamination or possible
salting. antammatlon is best avoided by using plastic bags or heavy paper en-
ve!opes with waterproof glue. The bags can be closed with wire and a lead seal
So_;l samples can be prepared in the field by screening out oversize muterinls'
using an alurpmum housechold tea strainer. In the laboratory, the samples are
scrceqed on sieves with plastic frames and silk or nylon mesh. Any pulverizing
step is best cfirned out with high-purity aluminum-oxide plates. Care should be
taken to avoid preparation and analysis of geochemical samples in laboratory
areas used for higher-grade ore samples.

5.4.3—FOR ORE TESTING AND ENGINEERING STUDIES

Th.e .procedures used in the selection of samples for an ore-testing program
are's1mllar to those for analytical needs. The size of samples varies with the
testing program. Small bench-scale flotation or ore-dressing studies can be completed
on 50 to 500 lb of material, while pilot-plant studies often require 25 to 1,000
tons of ore fe.ed. The samples selected for the metallurgical work should be retai’ned
in a coarse size so that the metallurgist can measure crushing and grinding index
and the effects .of various methods of size reduction on the process under study
The natural oxxdgition of sulfide ores is held to a minimum by retaining coarse.
samples z_md storing the samples dry in sealed containers, or by storing damp
samples in a freezer. Lubricants and chemical contaminants must be excluded
from samples to be used in flotation test work.

The collecti.on of metallurgical samples often is overlooked in the early stages
of an g)fploratlon program. Several inexpensive steps can be taken to insure the
uv.allablhf;y of samples if the need for metallurgical studies should develop. Excess
drill cuttings or trench samples can be placed in plastic-lined gunnysacks, labeled
and stored in sealed drums near the sample site. Samples can be sel’ected nt’
a la!,er da.tg ‘after the drilling data are available. It is a common practice in
uranium drilling to leave small piles of cuttings by footage in a line near the
drill hc?le. They may remain several years with little disturbance.

) It is rgcommended and a desired practice that all reject samples be saved
in an active exploration program which may develop a commercial ore body
If large amounts of material are available, it is best to set aside the rejects;
after crushmg_ to 34 or % in. If finer crushing is required for analytical needs
then 6-mesh is a desirable size for metallurgical work. The samples should b(;
kept separate and labeled until sufficient information is available to develop com-
posite lots for a test program. Such lots are made up from geologic and analytical
data to represent individual rock types, unusual ore or gangue mineralization
or probable stages in the mining program. j
.lf wet sludge samples are retained, care must be taken to avoid loss of the
fshme sizes whlch' normally overflow in a settling box. Flocculants may be used
in some cases without adversely affecting metallurgical test work. As a rule, it
\
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degrees to quartz-sericite-clay assemblages. The subject includes many variations
among districts. A simple model consists of a core of potassic alteration surrounded
vertically and laterally by quartz-sericite. Vertical dimensions of this simplified
model are uncertain because the total vertical length is not known for any one
deposit. Indications are that minimums of at least a few of the largest deposits
were, prior to erosion, at least 10,000 ft and probably much greater. It is important
to attempt to estimate the vertical position which a newly discovered deposit
may occupy in a model. The tops of several major ore bodies have been discovered
in recent years at depths of 2,000 to 3,500 ft. These discoveries have been due
to recognition of vertical and horizontal zonal characteristics.

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

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

5.2.5D—SPECIAL EXPLORATION TECHNIQUES—PLACER DEPOSITS

Josn 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 critical in relation to the end result. Work related to exploration drilling or
to otherwise testing a placer deposit commonly is referred to under the general
term “prospecting.”

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

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

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

- 1_,. - ;(J / < .’ ; I
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Large Particle Size—The typical placer deposit is a mixture of fine sand, pebb
and boulders varying from a few tens to perhaps hundreds of pounds encix, 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 result. In a commercial placer the relat
amount of gold (by volume) may be on the order of one part gold to a hund
million parts of gravel. Ground having a gold-gravel ratio 1:100,000,000 by volu
is worth approximately 15¢ per cu yd @ $35 per oz. A single small particle
gold in a pan of gravel can be equivalent to 2 to 5¢ per cu yd. This is illustra
by Table 5-4.

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

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

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

Size of

Drill Hole or 20-Mesh 40-Mesh 60-Mesh
Channel, In. (6.67 Mg) (0.91 Mg) (0.27 Mg)
T3 dif.nasssmaisvamsens $0.58 $0.08 $0.023¢
SV MM Rsiiivarsiaissnioss s minine o8 1.18 0.16 0.05

S AhBisivns s s wione §on wonersio s e 3.60 0.50 0.14

S M B350 smins v 5 SmET 93 ® 1.42 0.02 0.06
B B cisnsnmes s onEsss 0.71 0.10 0.03

(i Jo 0 b S S P 0.35 0.05 0.01%4
T21°5% Lo mors 21505, vl 55 0.18 0.02%% 0.008%
1650, pBO¥®. , .. vvos vy o 1.18 0.16 0.05

*180 pans per cu yd.

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

effect on calculated values. Often such deposits are of well-sorted small-sized dety
materials, such as beach sand, making it easier to obtain representative samples.

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

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

Industry Practice—In modern practice by established placer organizations
employee is placed in charge of evaluation who has wide experience with
type of deposit. Limited credence may be given to any one sample and, ¢
a thorough study of all prospecting data (perhaps with taking of additional cl
samples), experience-based adjustments, or “correction factors,” are applied to
initial sample data where needed. Successful placer companies rely as much

cxpgri_epce and the insight of management and prospecting personnel as they
on initial sample results.
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Choosing a Sampling Method—The unique characteristics of each deposit make
it difficult to apply universally a single, or a “best,” method of sampling. A thorough
presampling reconnaissance usually will indicate whether pits, shafts, drilling, etc.,
are to be used. Commonly, the things which are to be determined by sampling
are the very things which should govern the type of sample to be taken in the
first place. It is good practice, therefore, to progress from a simple beginning,
through a series of carefully evaluated steps, to the final decision, each phase
of the work designed to give a “go” or “no-go” answer for subsequent work.

Those interested in the details of placer sampling and methods are referred
to Wells.” Some of the general methods to be considered are:

Sampling existing exposures.

Hand-dug excavations.

Machine-dug shafts.

Backhoe pits or trenches.

Bulldozer trenches.

Churn drill holes.

Drilling Methods—In the United States, large placer deposits usually are explored
by a gasoline-powered “placer” drill with a 6-in. drive pipe (casing) and 7%-in.-dia.
drive shoe. A special vacuum-type sand pump removes the sample as drilling
progresses.

A lightweight hand-powered churn drill used extensively in South America is
known as the “Ward” drill. In Asia and in parts of Africa, a unit consisting
essentially of flush-jointed casing equipped with a serrated cutting shoe has been
widely used, particularly for sampling tin placers. This is the “Banka,” or “Empire,”
drill. The casing is rotated by a man- or animal-powered sweep attached to the
upper section. Men standing on an attached platform chop up the drill core and
remove it from the casing with hand-powered tools. Placer-drilling methods and
evaluation have been described by Daily,” Doheny,” McCallum,” Smith,” Wells,”
and Wolff."” Griffith™ has described the Banka drill in detail.

Widespread placers with broad mineral distribution usually are explored by
drill holes on a grid pattern. Narrow placer channels are drilled at relatively close
intervals along lines laid out at right angles to the general trend of the stream
or deposit. Hole spacing along lines may be 100 ft or less and distance between
lines on the order of 500 ft or more. Relatively narrow pay channels can be
delineated in this manner. Typical drill patterns and calculating procedures are
illustrated in Figs. 5-9 and 5-10.

Shafts sometimes are put down over selected drill holes to establish a correction,
or “shaft,” factor which, combined with experience-based judgment, is used to
adjust calculated values. Visual inspection of the gravel in place permits a better
evaluation of physical characteristics of the deposit.

Drilling Costs—Drilling costs and records usually are considered confidential
information by established placer companies. They vary widely, depending upon
the time spent in moving and setting up, actual drilling, stuck or lost tools,
breakdowns, pipe pulling, etc. Under a variety of drilling conditions in the United
States, Canada. and South America, it has been found that power drills average
approximately 15 ft per 8-hr day over the life of a project. Costs of placer drilling
reflect cost of labor, particularly the scarcity of experienced placer drillers and
panners, who command premium wages. The minimum direct cost for operating
a placer drill in the United States, on a one-shift basis, can easily exceed $200
per day.

McCallum™ reports on hand-powered Ward drill costs under a variety of South
American conditions, which vary from $1.58 to $8.03 per ft in a region where
laborers earn $1 per day. In Bolivia, 80-ft holes in river gravels required 10 to
12 days for each hole, using a 5-in. Ward drill. A 6-in. power drill operating
on the same river bar took 5 days to complete a similar hole.

Number of Samples Required—There are no simple rules governing the number
of samples to be taken. Each project should be planned on the basis of the
reconnaissance findings. Is the deposit large and regular, with the valuable mineral

EXPLORATION - 5

Step 1-GRAPHIC DISPLAY OF PROSPECT DATA

. Step 3—VALUE CALCULATION
3?28.4:
TOTAL VOLUME = 2,012,305 cubic yards
zac A GROSS VALUE = $684,0652/

. _ $684,065
N AVERAGE VALUE = 5=

33" 45.4¢ 30'T 38.3¢

x 100

= 34.0c per cubic yard
2/ From Step 2.

Scale in feet

Step 2-DETERMINE VOLUME AND VALUE FOR EACH TRIANGLE
A joLg DEPTH  VALUE pyy  AVER  WEIGHTED — AREAL/  VOLUME  yap

NO. c DEPTH  VAL.c _ 8Q.YDS.  CU
B4 40 34 1336
1 . b 302 820 366 26,52 20500 250100 66,
110 2912
c4 22 37.2 818
2 03 4 o o ST 29.16 17,700 200,010 58,
T02_ 2974
C4 22 372 818
3 L i - 820 a0z 27.06 20,500 209,100 56,
T2 2490
2 40 334 1336
4 a3 i s 1672 366 34.24 30,100 367,220 125
110 3764
B 30 10, 1215
5 bt b He 1336 366 34.43 16,800 204,960 78;
Ti0_ 1223
c3 33 15, 1498
6 £ 3 o S 7 39.32 19650 224010 88,
103 4049
] 33 5, 1498
7 o i BE e aur 38.42 22850 242,210 93,
95 3652
c3 33 15, 1498
8 oy 22 g (e o83 41.80 13,100 123,140 51,
85 3565
C4 22 a7, 818
9 g 2 - 18 .ors 34.31 21,050 191,555 65,
82 2819

TOTALS 182,250 2,012,305 $684,
1/ Measured by planimeter.

Fig. 5-9—Use of the ‘‘triangle’’ method of calculating prospect values where the deposits &
drilled on a grid pattern.

broadly distributed, or is it a boulder-strewn stream-type deposit containing coai
erratically distributed values? The smaller and more uniform the size of the grav
and the more evenly distributed the mineralization, the fewer are the samp
needed for evaluation (Wells™).

There is a great difference between sampling during initial evaluation of
prospect, where a few judiciously selected samples might show it to be worthle
and the comprehensive program necessary to establish mining limits and pl
a successful mining operation.
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JUL 91197
BY. = July 23, 1979
Arizona Bureau of Geology & Mineral Technology Memo of visits by

J. A. Briscoe
T. H. Schloss
Tucson, Arizona 85721 J. G. Dean

Geology Building Room 134 , Univ., Arizona

David D. Rabb, Mining Engineer

Subject: Gold and Silver Production, Tombstone Area

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

with the Tombstone area through his work for the state.

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

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

Assays

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

Leaching Tests

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

Recoveries and Pretreatments
Mr. Rabb suggested that ores vary widely in their responses to leaching
tests and that optimum economic results may be obtained at recoveries
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of X% or even less. The Tombstone ores contain precious metals in
several forms which exhibit a wide range of responses to leaching.

The manganese-rich components are typically refractory to leaching;
acid pretreatments are not regarded as having practical potential in
heap leaching for several reasons, such as the high quantities of
acid required, e.g. 1000 1b/T ore, to react with the limestone, the
formation of equally large quantities of CaSO4°2H20 which expand and
stop percolation, the dissolution of beavy metals such as zinc, copper,
iron, etc. and related environmental hazards.

Heap Preparation

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

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

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

Mining Control

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

JGDean:fm
/
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Memo to: J. A. Briscoe, SEAY cc: THS, RFH
From ¢ J. G, Dean

Subject: TEL Project. Preliminary Tests on Heap.

Dear Jim:

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

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

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

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

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

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

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

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

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

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

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

to project both a clear plan and a realistic budget.
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) S.E.A. Hydromet, Inc.

Division of

August 9, 1979

< Mr. Dusty Escapule
Nellie Cashman Apts.
Cottage #2
121 E. 5th
Tombstone, AZ 85638

Dear Dusty,

This letter is to confirm our conversation yesterday, August 8,
1979 with regard to the use of your 2 wheel drive, % ton pickup
by. S.E.A. Hydromet, Inc. in its operations in Tombstone, Arizona.

P S.E.A. Hydromet, Inc. has agreed to pay a rate of $0.20 per mile
\ ) and $10.00 per day for use of this vehicle only while on the job.
T In keeping with this agreement, your obligation is to keep records
of the miles traveled. This record keeping must be done on standard
S.E.A. Vehicle Mileage forms which must be turned in to the S.E.A.,
Inc. offices in Tucson at the end of each month. It is from these
forms that reimbursement is made; therefore, these must be accurate
and up to date.

If the above is agreeable to you, please indicate your approval
and compliance by signing below.

Sipcerely,

(\ﬁ ”444)2349&1ﬁ€?€/{

Thomas E. Waldrip, Jr.
Program Manager

:cmd
™\ P-418
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TOMBSTONE -
July Summary Reponrt AUG ?}]919
P

Messns. Briscoe, Lee, & Dean

Therne are two main assets on the Tombstone Development propenrty.
One 48 the heap and the othen is the open-pit and underground
orne yet unmined.

The heap stiLL contains values in the following:

Fines that have not been Leached due to blinding

CLays Zthat inhibit percolation and Lock values

Coarnse orne that the Leaching sofutions can noit peneifrate
The manganese ore(iron & manganese Locked values).

DWW -
s ® &

Previous work with the small dozer of Robent Cowans proved that
percolation can be induced mechanically by dozing from the top

0f the heap and forming "thin" Layens of 5 feet. The coarse

nolls down ahead of the §ines, which end up on on near the Zop

0§ the Lift. Use of a Largen and faster dozer would allow pushing
30,000 tons pen ton forn heap Leaching. Obviously, the gines

ane only going to be Leached. Howervern, by Leaching the fines
with the dozen-shallow Lift method, cyanide can be used Zo recovern
some gold and silven values. Pre-treatment for Lthe managanese

one could follow the construction of shallow Lifts. Presently,
all wornk 4is concentrated on the evaluation of the heap and open
pit one duning July, with the following results:

Sunface Sample Average Grade Value ($250/%58)
Location Au  Ag Au Ag Total

Top of Heap L014 .19  $3.50 $1.52 $5.02
Contention Dike .050 2.28 12.50 18.24 30.74

Based on results of cyanide Leaching comparisons, ab summanrized
above, Tom Schloss wanted Zo evaluate the open pit area.

Required forn the evaluation of the ConZenition Dike area are
basically geological mapping and sampling, followed by
shallow drnilling. One hesenves and grade control are the
nesulting technical data obtained from an evaluation.
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Test Leaching of Zhe Contention Dike proved an Anitial success
grom the point of view that the preg's were very high dunring

the initial cirnculation. ALso, 4t was shown in a barrel test
designed by Dn. Dean that Zhe one from the Zop of the heap
Leached sLowly and was not very high in values, while 4in

10 minutes the similan(230 #'s) test made on ore from the
Contention Dike was saturated(+6 ounces silven pen fton).

ALL §Lask Leach tesis with cold cyanide show the same nesults;
verny fast dissolution of precious metals. Detailed metallurgical
tests (barnel and pilot tests) will quanitify these rnelationships.

Required to complefe are:

A. Crushen tests;Lleaching hrecovery {or various scheen
sdzes-optimum crushing size

B. Brushing for geologic mapping and sampling

c. Sampﬁihg 0f north end of the Contention Dike
and elsewhene

D. Finish testing of pilot ore on pad

E. Set-up metallurgical testing(pilot/barrnel)
F. Prepare Lab forn shaking and atomic absorpiion
G. Map complilation and plotting of geology and structune

grnom old maps and reports.
H. Sunrveyding of sample sites-Lopo

1. Assessment fro 18 un-patented claims

Sincenely,
1 7 / e . 7
£ A 5 . ;ST .
Llifan N S L

Richard F. Hewlett
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State Depantment of Natural Resources, the BLM, the Arizona
Buireau of Mines, efe..

ALso, I am contacting as many "old Limens" who worked in Zhese
mines and they have much Linformation, and many have maps. 1
have not yet deteamined the best strategy Lo obtain copies

0§ theirn maps.

Map sonting was done and study made of the various Level
maps and cross-section. Obvious are the gollowing:

A. Many maps of the Tranquillity, Empirne area

B. Some maps of the West Side, Toughnut, and Sifver Thread.

i Few maps of the Oregon-Prompter, Bunker HiLL, &
Rattlesnake.

D No maps fon;

1 Contention Mine

2. Little Joe Mine

3. Grand Central Mine
4 Lucky Cuss.

I am most intenested presently in maps from the Contention
Dike arnea. Could 4t be that Newmont bought no maps when they
punrchesed the Contention-Grand Central-Lucky Cuss? Ownership
prion to Newmonts aquisition could Lead to the maps.

Sincenely,
F / ’/" ) ‘ oy

/ / 7
r N L ’ / = = f (A e ~
A ALl gL V‘

Richard F. Hewlett

i
i
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August 1, 1979 '
Messns. Briscoe, Lee, & Dean

Sampling o4 the nonth end of the Contention Dike is progressing,
accornding to Jim Braiscoe's proceedure.

Dn. Dean believes that sodium sulfide(Na,S) will help us Zo
identify high silven zones. We are able to run between 50 to

100 samples per hourn. Howevern, Lt is very difficult to deteamine
the silven value under .5 Z.oz./ton solution. The proceedunre
that 1T use L5 as follLows:

Pulvendize orne on use "run of sample”

Add 30 grams ore to glLask

Add 90 m& of waxrm NaCN; we do not have a hot plate.
Agitate fon 30 minutes & filten

Add 10 ml. of fiLtrate to a 100 ml beaker and add drops
0f 5% Na,S solution. One drop gives a colormetric
indication of overn .5 Z.0z./ton solution, but Zhis

48 1.5 t.o0z./%ton ore due to mysolution dilution facton.

MAD O™ >

Note Zhat at $9/%t.0z. silver, that the minimum Level of detection
using sodium sulfide 48 $13.5 pen ton ore. This 4is not even
adaquate for ore control, because oun costs would be undexn

$5/%on one. AlLso, the gold 4is not detected using sodium sulfide.
Until the atomic absorpition unit arrives and is set-up and
working, some ofhen test must be utilized. James Briscoe had
some experience with a scintillometer using gamma ray bombardment.
Radioactivity 4is measured based on the emission of Light by
cerntain crysials unden impact by gamma rays. Jim Briscoe has
gound that centain gold-related minerals emitt nadiation, which
must be furnthen tested in ornden to determine Aif Lt could be

a "one-control" tool.

Two objects, a dozer and a resevoin, were used for Local
control for scale gorn the aenial photos being prepared by
S.E.A. Photography. The Langest scale map will be 1 in.= 20
feet, which 435 very adaquate.

Mr. Vernon Dale, the State Mine Inspector(for our area) visited
and RFH showed him our heap and open-pit area(Contention Dike).
Vernon cautioned me on safety, and suggested to check the State
Agencies fon underground maps in the Contention area-in addition
Lo geology and assay plans. Vernon suggested Mrn. Jett of the
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August 2, 1979
Messns. Baiscoe, Lee, & Dean

Worked on Lithology and structural data for descriptions of nock
units mapped and sampled in the rail-road cut area. Locations
must be field checked.

Met with BiLfL Hight and Frank Gallup from §:00 o'clock unitil
James Brniscoe arrnived anound 3:00, at which time we all went
to inspect the 18 unpatented claims that belLong Lo Tombstone
Development Company.

Messns. High and Gallup have bought for the Tombstone Development
Company the Southern Pacific nailroad nighit-of-way gfrom the

town of Tombstone(near 9th street) past the USDA quanset building,
past the plant(east), through the Houghton claim, and around the
south side of the hilf SE of the Contention Dike and up Zo Zhe
Contention shaft(Pump Shagft). We inspected this area, and Looked
at the Contention Dike area. Appreciation for the need of Laxrge
equipment to mine-Load-haul the ore was nrecognized by Frank

Gallup and BLLL Hight.

Upon James Briscoe's arnival, High and Gallup went with us Zo
Look at the area southeast of the Contention Dike area whene
the 18§ unpatented claims are Located. RFH has previously
dinected the assessment when he was a general partnern of '71
Minenals. Previous work has consisted of road-building,
ain-trnac drilling (Watternson), and dozer cuts and trhenches.
Mapping by Beeder and his drnifl-hole nesulits are not available
through '71 Minenals.

04 most internest in the Tombstone Extension area 4is Zhe alternation
and the igneous intrusive. There are Limited maps of the workings.
Exploration unden the coven between the Tombstone Extension

area and the Contention could be very interesting for new

ore body discoveny.

Sincenely,

P

A ’ v ’ ’
o Nt 7 \ ’ o, e £ /
7 B s Y -~ - A Y

Caalin ~—

Richand F. Hewlett
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August 3, 1979 B A

-

MESSRS. Baiscoe, Lee, & Dean

Vernon Dale, the mine Ainspector rnevisited Zoday to Ainfoam
us that he was removing our acid requirements.

The crushern Ls being made 30 it 4is pontable, with Eande
Escapule's help. In addition, it is possible Zo get
Eandes ball mill working next week with the drive also
grom the V-8 auto moton that powerns the crushenrn.

Brushing 44 being done to enable rapid mapping of the
exposed rock faces.

The sunface and underground maps are being studied for
gfeatunes nrelating to one mineralization that can be
incorporated with the mapping by James Briscoe and Zhe
aernial photo utilization for exploration palnning.

Sample plotting continues and report writing.

Sincenely youns,

-
—

/ / .
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ﬁichand F. Hewleitt
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TOMBSTONE DAILY PROGRESS REPORT

Messns. Baiscoe, Lee, & Dean

0.C. MilLen did not work, and Keith Scroggins worked a venrny
brief period due to the bugs-nats that attacked while he was
brushing. Brushed to date are the workings/cut grom the north
end 0f the Contention Dike Zo the Boom Shagt, and working ovexr
toward the Pump Shagt. To §inish this job completely, and
including the FLora Morrnison down fo the Litile Joe and along
the Contention Dike, anothen week 448 required(two men).

RFH spent the moaning with the 1 inch= 20 feet photographs on
the ground around the Contention Dike, Locating all sample
sites on overnlays. This is not finished, as the cornelation 04
highen silfven samples(Na,S), sample Locations, geological
mapping, etc. progresses with field checks very frequently.

August 5, 1979

Continuation of plotting, and field checking the Locations
was done foday.

ALso, therne were some bad areas noticed Saturday along the
Contention Dike, especially on the east wall close to Zhe

nonth end of the Dike exposure(glory hole) wherne the rock
spalled on RFH and othern Largen Loose sLabs are obvious.

ALso, many areas do not have adaquate exposure due to sLuf,

old dump material, etc.. The sLabs and the un-exposed walls

must be cleaned-up and made safe for sampling and mapping.

Veanon Dale hkeeps pointing out that safety As oun respondibility.

&

Sincenely,
Vs . ;. " .
{ / / [ /] s "7
{ 74 (/i o A A
/ J AN At ] J A AT
AAANS

Richand F. Hewlett
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August 6, 1979 B ¢ e
Messns. Briscoe, Lee, Dean

Robent Cowan took the dozern and his othen equipment that we

were renting. He was prommised his payment(over $3,000) and

was not paid Lasi week. He was paid $500 Monday morning, which
45 severnal days Late and $2500 short. Bobby Cowan 4is upset with
our Lack of payment, and 1 would not be able to ask him to use
his equipment again, as he puts faith in the Local people to

get him his payments.

Moved into the '71 Minerals building, storing chemicals, etc.,
in Zhe Locked cage. We willf use the office until this Friday,
when the remaining portion of Zhe "Gun Runnens" equipment will
be taken to their new building at Bisbee(bench and bLueing Zanks).

Talked to AL Waztenson and he said that he had talked with

Jim Baiscoe on Sunday .and that he was stanting to work this
coming Wedsnday. AL will be a real impoatant addition to

oun stafg due Zo his expernience in Tombstone with '71 Minerals

~and his wide practal experdience in surveying and heap Leaching.

Frank MolLina, who previously worked for me underground at
Tombstone (Goodenough-Toughnut-Empine-West Side) stated that
his father would telf him of the high-ghrade golfd mined from

- Zhe 1s% to the 3nd Levels of the Contention. My best estimate

44 that we are 150 feet above the §inst Level of the Contention
Mine. Drigt maps would help us dirnect oun exploration.

Also, the Little Joe has high-grade ore starting on the 50-§oo0t
Level(sampled by Carnfos Raymundo) and Frank Molina Leased there
Ain the 30's.

I must contact John Beeden o4 Minerals Engineering in Denver
Lo obtain his Tombstone maps and drill-hole rnesulis.

Sincernely,

-~
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Richard F. Hewleitit
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August 7, 1979
Messrns. Briscoe, Lee, & Dean

Tom VandenBrock said that the "Briscoe Apartment" would be
ginished today(painting, etc.) and that it can be occupied
on Wednsday. It will be furnished and rents forn $140/month.

Sample storage 45 being organdized in the red building Zthat

was previously a nepair parts shop. Until Zhere 4is enough

of the 71 Minerals building available, numerical storage

fon the sample sacks must be accomplshed s0 that rapid

netrnival of any sample number can be made and eithern geological,
etallungical, on assay data obtained.

WiLL go Zo Tucson for a meeting with Jim at 4:30 PM.

Working on reports.

Sincenely,
r/ ' .
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Richand F. Hewlett
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To: Tom Schloss, Dwight Lee, FAMCO
From: James A. Briscoe

Date: August 9, 1979

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

" In the morning preparations were made for JAB and TEW's (Thomas E.

Waldrip, Jr.) departure for Tombstone. This included gathering of
equipment, maps, checks from the Accounting Department for payroll and
for suppliers and subcontractors who had previously done work at
Tombstone.

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

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

» Louie Escapule could also be expected.

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

and short, concise, meaningful daily reports would be required.

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

( \3However, briefly and most importantly on these suggestions are as
=~ follows: l

1. Substantial danger may exist from open stopes below the
Contention open cut. Extreme hazard may be 1involved 1in
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 prebably
the most viable. Safety considerations must come first in
this operation. h
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Tom Schloss, Dwight Lee
August 9, 1979
Page 2

2. The sides of the cut are raveling and slabby because of its .~

echelon and parallel vein structure. This causes dangers from
overhangs and falling’’of 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 workings b) inability to selectively mine ore.

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

Dusty's truck is the only one being used at Tombstone and he indicated
that he desired a formal method of compensation for 1its use. We
agreed that $.20 per mile and $10.00 per working day would be
agreeable - and I strongly recommend this be instituted immediately.
Mileage is to be calcuated only on business associated mileage - not
personal mileage, and records will be kept on standard S.E.A. auto
mileage forms.

We then inspected the S.E.A. office/apartment at the Nellie Cashman
Apartments. It is still in the process of being painted but should be
ready Thursday or possibly Friday. JAB and TEW as well as other
personnel involved with the project will stay at this apartment 1in
order to keep costs down and avoid motel charges. The rent is $140.00
per month. A telephone will be installed in this apartment Friday as
well as phone installation at the 71 Minerals Plant.

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

We then met Al Waterson at approximately 1:30 and I reviewed with him
Dick Hewlett's resignation and asked whether he had any inseperable
loyalities to RFH. He explained that they were close friends but that
he understood the situation and this would not interfere with his work
for the Tombstone Project. He indicated a willingness and capability
to work with Dusty Escapule and I explained to him the needs for close
record keeping and complete candor and truthfullness in all dealings
with company personnel and associated parties.
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Tom Schloss, Dwight Lee
August 9, 1979
Page 3

We inspected the brushing work being done by 0.C. Miller and Norman
Scruggins 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 careful efficient manner.

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

We then drove back to Tombstone and stopped to visit the State of
Maine mine area and the Escapule operations. We spent approximately
45 minutes talking with Louie Escapule. Charlie and Bailey Escapule
had 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 effective andalikely tool to use in
mining operations in the Contention area. Its use would allow: a)
selective mining of potential high grade streaks in the Contention
ore, b) operations from a safe distance from underground workings
which otherwise might result in loss of equipment and life.

Plans for Thursday, 8/9/79, were discussed with AW and DE. They will
get together immediately in the early morning and itemize 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 1left 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

. Engineers. We arrived 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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Tom Schloss, Dwight Lee
August 9, 1979
Page 4

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 the some-of 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 wus. 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
freight. I highly recommend that we take Charlie up on this. If we
do not obligate for this group deal - we can do it later at a higher
cost on our own. I think the AA is absolutely vital to our work in
Tombstone and feel that we should take advantage of this kind offer.

:i . B x

) _ )
do Ty
James A. Brisoe \\'
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JAB/mh
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[ Bid Price

Sold To: ...\

Materials Used

Date Ordered .........__.

o

-

\%RONTIER EQUIPMENT COMPANY

Tombstone, Arizona 85638

P. O. Box 908 —

-

Phone 457-3447 or 457-2283

Cost

Completion Date.g,[g’ / ) 9 ~

o,

Ordered By: ... o ———o s SRR,
e X
l DESCRIPTION OF WORK -
X X% ezg/\/I» 245 33 5 Dogey 595 o 2
: 2L bwr s £z~ Grader Do.o o
Backhoe
B Other - 1%97‘5 o O
C))»,oe/&zz// o LM. §¢9 gO. ¢y O
REC. e Ad® 102/ - s
- ) I | E050 @
S e
N TOTAL
o - Materials
hh'l'otul Materials Used Sales Tax
B S_c_x}jeAs Tax o Finance Charge
o Balance Due %Q’? 5: o o

TERMS: Balance is due upon receipt of this statement and becomes delinquent if not paid by

10th of following month of completion date. Finance
RATE 10%) on unpaid balance If not paid by the 10th of the month following completion date. To avoid additional finance charge pay balance due be

fore 10th of each month there after.

charge of .833 per month charged (ANNUAL PERCENTAGE
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*@J)isk 00-021. The date is Friday, August 10, 1979. Location is the

State of Maine Mine, Escapce} (ph) dump and heap leach
operation. wute

TIME: MILEAGE: DATE: 08/10/79
"PROJECT NO: 418 BY: JAB
( DIELD NO: P-JAB-80-21; P-JAR-80-22; P-JAB-80-23
OFFICE NO:
STATE: ARIZONA . COUNTY: COCHISE
AREA: TOMBSTON
1 . Rs ' SEC:
O/IELD PLOT:
COMMENTS:
Panning left to right shows the cyanide caustic soda
makeup in the square tank with a pipe leading into the
cylindrical tank which sits in front of the tin building.
Cylindrical tank is the makeup tank with the filters in .
the tin building right behind the cylindrical tank. Photo
23 shows the pregnant solution pond with styrofoam
pontoons. Suction pump is sucking up water at the rate of
60 gpm over about an 13" wide swath about 3' long and
about 2" to 3" deep so that it is only picking up the
surface eh%@*iﬁéed\gfter. The muddy solutions, therefore,
- stay on the bottom. -
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TIME: 11:43 MILEAGE: DATE: 08/10/79
PROJECT NO: 418 - BY: JAB

FIELD NO: P-JAB-80-24; P-JAB-80-25; P-JAB-80-26

OFFICE NO:

STATE: ARIZONA COUNTY: COCHISE
AREA: TOMBSTONE
Tz R: SEC:
_FIELD PLOT:
( OMMENTS:
o - Southside view and northside view of the Escapool 300 tpd
precipitation plant. Marrow (ph) coal (ph) type.
( JIME: 11:46 MILEAGE: DATE: 08/10/79
“PROJECT NO: 418 BY: JAB

FIELD NO: P-JAB-80-27

OFFICE NO:

& STATE: ARIZONA COUNTY: COCHISE
J AREA: TOMBSTONE
T R: SEC:
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FIELD PLOT:
() COMMENTS:
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TIME: 12:04
PROJECT NO:
FIELD NO:

OFFICE NO:

y

FIELD PLOT:
COMMENTS:

~TIME: 12:29
(_PROJECT NO:
FIELD NO:

OFFICE NO:

FIELD PLOT:
COMMENTS:

Looking south towards the Escapool dump which consists of
the State of Maine Mine dump. The spray solu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>