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Mr. Dwight E. Lee
o FAMCO j
120 Sylvan Ave.
Inglewood Cliffs; New Jersey 07632

Dear Dwight,

Transmitted ﬁith'this letter is a:copy.of my.exploration. proposal
called the CéptréllArizona Project.. Please.consider this-a draft
copy and give me your input on it, I believe it.is.the best
approach toﬁgthis type of exploration venture, -but there is
certainly some flexibility possible for the program. Please feel

free to give me ygﬁr candid opinions.
During our meeting on the 30th, you.brought up -two majer points;

1.. What is the ultimate potential .for investons .in this
.. gpROELAl = ‘why should they .be .interested. in..a mineral
exploration ’ program, and/or .what: amount..of money

could it evéntually bring them? £

2. Why are the‘:odq,\s any better ..ﬁfoj:x;_-a;.S,.o\u.vthwe_._fs“,;t);qqn,,E-:xplora—

tion Associates than any.other group?
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I%do not have as precise an answer to the first: question as I
wéuld like; but, as I explained during our telephone conversation
Friday, July 15, I am having our librarian thoroughly research
available data and I will be able to give you a rather precise

answer by mid-September, when I return from the field.

While I will briefly discuss both of these questions in this
short letter, I would like to take the second question first;
"Why should Southwestern Exploration Associates have better odds

than other exploration groups?"

The factors which I believe give Southwestern Exploration
Associates a competitive advantage over other exploration teams

can be briefly summarized by the following four factors:

+0rganization
+Advanced Techniques
+Motivation

+Expertise
Taken sequentially and given more detail, these factors are:

1 Organization - As an exploration consulting firm, South-
western Exploration Associates has all components of a
fully-integrated exploration team. In fact, though not

= comparable in numbers, I believe that we have more com-
* ponents of a complete exploration group than any other
entity, except possibly some of the largest 611 companies

that have been involved in mineral explo;ation._ For
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certain, we have more capabilities than any oﬁher explor-
ation team headquartered in the Southwest The compon-
ents of this exploration team are carefully managed and
organized to form a mutually reinforecing, integrated
effort--something that is lacking in every other explor-
ation group with which I am familiar. The various

components include:
A. A Professional Geological Staff

B. An MAerial Photography Division specializing in the
most-advanced and highest-quality color aerial
photography available for mineral exploration

purposes.

(3% A Literature Research Group, including a registered
librarian and accredidation as an industrial library,

tying in with the national interlibrary loan system.
D. A Land Status Research Department
E. A Drafting and Scientific Illustration Department
F. An Environmental Services Division

G. Computer Services, with a staff operating 24 hcurs a
day using the most-advanced computer word processing

equipment. : -
H. Business Services, including a bookkeepér and secre-

tarial staff.
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We have made an effort to use the most-advancd explora-
tion techniques available which are directly applicable
much of the advanced

and cost effective. 1In many cases,

hardware and technology we are using are off-the-shelf
They

are being used by other industries but have not been used

items that are available at relatively low costs.

by a mineral exploration firm. We are using available

technology and techniques in imaginative and, we believe,

unique ways. These include:

A. Color Aerial Photography - S.E.A. Photography Divi-

sion has developed an inexpensive, proprietary,

highly-effective, red sensitive photography that is

available, to our knowledge, through no other
contractors.
B. Data Collection and Processing - We use:

1. Miniature dictating units to dictate field obser-

vations and data recordation for transcription

on our DEC Computer-Word Processor in a data

retrievable format.

2. 35 mm photography and microfilm camera to record

field observations and printed data, as well as

drill core and sample data. :
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y G We have extensive Literature Research capabilities
supported by our registered librarian with data
filing and retrieval based on our DEC Computer

System.

3. Motivation - We have a young, aggressive, imaginative
staff of personnel who are motivated by a program where
they retain a portion of the earnings of the business.
This is an incentive program based on personal production

and creativeness.

L. Expertise - The expertise of our staff is at least equal
to competitive groups. When combined with the first
three parameters of organization, advanced technology,
and motivation, the result is application of expertise
that is strongly superior to most, if not all, other

competitive exploration teams.

Going back to the first question, what is the ultimate potential
for investors in this program; why should they be interested in a
minerals exploration program; and/or, what amount of money could

it eventually bring them?

The simplistic answer to this question would be merely a recita-
tion of past success stories and what the return on investment
was. However, I believe that the mineral indusﬁry and opportun-

itties for profit from discovery of mineral resources is in a

L
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great state of flux, and recent historical paramete%s might not
be projected accurately into the future. I think-it is also
ixiomatic to successful investing that great oppdértunities for
ﬁotential investment are recognized very early by only a few who
take advantage of the potential, and, by the time all investors
are aware of the opportunity, the profit potential has peaked out
with most of the Johnny-come-lately's getting in on the last part
of the peak or even on the downhill side. I will very briefly
try and outline those changes which I feel are important and, of
course, would be happy to go into further detail on them at your

request.

During the last three-quarters of a century, most nonferrous base
metal mining and much of the precious metal mining in the United
States has been controlled by a very few major companies.
Controlling most of the mining were the American Smelting and
Refining Company and the Kennecott Mining Company. Both of these
companies were founded and are still in good part controlled by
the Guggenheim family. Also controlling a large share of the
mining industry were the Phelps Dodge Corporation, the Anaconda
Company, and, to a lesser extent, the Cyprus Mining Company, the
Newmont (Magma) Mining Company, and the Homestake Mining Company.
Except for some gold mining during the depression years, and
uranium mining during the uranium boom of the '50's, these few
companies controlled most of the mining and metallurgical exper-
tise, as well as most of the big, well-known mines. As is so
often the case in this situation, these companies have tbtecome
éomplacent and lethargic and have thus succumbed to more
;ompetition in the last ten years. Almost ringing § death knell
on their control has been the blow dealt to them by the
environmental regulations promulgated within the iast 5-to-10

years. These companies have had to lay out in the range of one
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billion dollars for pollution control abatement. This combined
with sinking copper prices has left them financially moribund,
;nd they will probably remain so until eased by increasing
copper prices. In the meanwhile, they have very little resources
left to take advantage of the very strong market for molybdenum,
silver, gold, geothermal resources, and, particularly, uranium.
The fuel situation triggered by the Arab 0il Embargo of 1974 also
has a great impact on this changing picture. Happily for the
mining .explorationists, the price of uranium has increased from
approximately $6 per pound three years ago to current price of
$42 per pound. Because most of the cost in nuclear power gen-
eration is in capital for plant construction and very little in
fuel consumption, it is calculated that fhis price could again
increase by a factor of $3 to $120 per pound before having any
significant impact on the cost of nuclear power generation. At
the price of $120 per pound, uranium would be worth about $8.57
per troy ounce or almost double the price of silver today. With
the traditional old line mining companies pretty much out of the
exploration picture (though certainly not entirely), other com-
panies are rushing in to fill the vacuum and partake in the
profits. These companies include the major oil companies, many
of the major power-producing companies (this list grows daily and
includes the Tennessee Valley Authority and Consolidated Edison
of New York), nuclear power plant fabricators (notably Westing-
house, whose story is too long to get involved in here but has
some strong importance to the general investment picture), and a
tariety of smaller mining and investment companies. In spite of
all this exploration activity, reserves are not growing nearly as
fast as demand, causing continued upward pressure on:price. Many

of the power companies are absolutely frantic (as is Westinghouse
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éor well-publicized reasons) to get their hands 6n long-term
ifable supplies of uranium. I might also point out that this is
an international situation with German, Canadian, French and
probably Japanese companies partaking in the exploration melee in
the western USA, as well as other parts of the world. I have
personally received correspondence from represenatives from power
companies saying that they will joint venture any property that
has potential for uranium reserves, with anyone, anywhere,
anytime, anyplace, under any circumstances. Thus an eager,
extremely competitive, buyer's market exists for wuranium
deposits. Though less frantic, this same situation exists for

molybdenum, gold, silver, and geothermal resources.

The approach taken by Southwestern Exploration Associates in all
of our explorétion programs is to explore for all of these com-
modities, as well as keeping an eye out for good porphyry copper,
lead, or zinc deposits. It costs no more to explore for any of
the above-méntioned commodities since they occur in the same
environment - it simply requires alertness, and a knowledge of
potential buyers. In addition to the required technical exper-
tise, we are both alert and in constant contact with such buyers.
I believe that world consumption of these commodities and eco-
nomic factors influencing them will continue to keep an upward
pressure on their price. I conclude, therefore, that this is a
prime time for qualified investors to fund aggressive, carefully

thought out, efficient exploration for these commodities.

-

»
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I think that is certainly enough of my commentary'on the general
situation and I hope that I haven't bored you. Certainly of
equal significance is what has happened in the recent past. You
are probably aware of the fortunes made by the Guggenheim family
in precious metals and copper in the western United States and
Mexico during the early 1900's, the fortune made by the Hearst
family on the Homestake Gold Mine in Lead, South Dakota, and,
possibly, the fortunes made by Col. William Boyce Thompson,
founder of Newmont Mining Company, which was for many years his
private investment entity. However, I think even more interest-
ing would be recent success stories. I will ¢try to review
very briefly five success stories within the last 25 years in the
discovery of copper, molybedunum, and gold. Unfortunately, I
don't have the details on the original investments for these, but
I will try to obtain those that are missing by all of previously

mentioned mid-September dates. These are as follows:

J. David Lowell - Discovery of the offset portion of the San
Manuel ore body near Tucson, Arizona - the so-called
Kalamazoo discovery. This discovery for Quintana Minerals
Corporation cost approximately one million dollars and was
sold to the Magma Copper Company, the operator of the San
Manuel Mine. Lowell discovered some 600 million tons of
copper ore, averaging approximately 14 pounds copper per ton
or 8,400,000,000 pounds of copper. If wWwe assume a reasonable
price of copper at $1 a pound - this deposit obviously has a
gross metal value of $8,400,000,000. As is acknowledged
widely by Quintana personnel, they sold too soon for too low
a price. Their sale price to Magma was $27 million on their
1 million original investment; or a 27 fold return. But this
= only comes to $0.00321 per pound contained copper.

-
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The Carlin Gold Mine in northeastern Nevada near Elko - dis-

- covered in the early '60's by the Newmont Mining Corporation.
By 1963, Newmont had invested some $350,000 in the project
and, at that time, were assured of having a viable ore body.
At the current price of gold at $185 per ounce, the value of
the reserves known in 1963 (these I believe have been sub-
stantially increased since that time) would be worth some
$655,000,000 gross metal value or about 935 times the orig-
inal investment, if we can assume that investment in today's
dollars would equal $700,000 rather than the original
$350,000 in 1963 dollars.

Mount Emmons, Colorado Molybdenum Deposit - purchased by
American Metals Climax (AMAX) from U. S. Energy Coroporation
and Crested Butte Silver Corporation, equal owners of the
Mount Emmons claims. The purchase price was approximately
$26,000,000 with a 5% net smelter returns royalty. At
present the gross metal value of the presently known ore
reserves (which could increase in the future) at current
prices are worth approximately three billion dollars. The 5%
net smelter royalty will, over the life of the mine, yield to
U. S. Energy and Crested Butte Silver, some $150,000,000.
This was had for an investment of approximately one million
dollars on the part of U. S. Energy and Crested Butte Silver.

INEXCO 0il of Houston, Texas - founded by Mr. Erving Wolfe in
1968. INEXCO will be selling their Canadian wuranium
properties to the Saskatchewan Mining Development Corporation
(a Canadian state-owned mining group) for 158.5 million
dollars. Original investment unknown.
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Charles Steen - the so-called Uranium Baron - -sold his Mi

Hope

mid-

«(’;‘/‘7

Jame

JAB/
1599

ﬂli?%(i:E;Aﬂg&;/

Vida Mine in Utah in the early '50's, which at that time had
a net worth of approximately 100 million dollars. Original
investment - hard to be exact, but Steen, a graduate geo-
logist, lived in abject poverty for some years while pros-
pecting and before striking the Mi Vida Mine.

the above is of some help, and more details will follow in

September.

"yﬁ

7
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s A. Briscoe
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HEWLETT MANAGEMENT
) :
R. F. HEWLETT 2602 Monte Verde Way
PHONE (702 )359-1069 Sparks, Nevada 89431
. i FINANCTAL ANALYSIS i
. Majon varniables Zhat nefate to the economics of deposits such as
Getchell ane as follows:
‘ 1. Meztaflungical Process
2. Economic Tonnage & Grade
& 3. Capitaf Tnvestment for each process
4. PenCent Recovery for each phrocess
5. Openating Cosis pen ton ore forn each process
6. Pre-Treatment and Induced Percolation costs.
A subtle vaniablfe inten-action exiszts between "Economic Onrne Resenves-
® Break-Even Cut-04§ Grade-Stradipping Ratio". This nelationship must

be funthen quantified with basic Zesting of pre-trneatment neagents
and precious metal so0lvents, as well as the application of
"Induced Pencolation Substances".

In ornden Zo present the economics of milling vs. heap Leaching,

an analysis was made gfor carbonaceous onre deposits that should
coven the nange of tonnages at Getchell. A gold head of 0.15
Au(z.o0z./ton one) was used because it 48 common at Carlin, Cortez-
Gold Acres, Jeanitit Canyon, and Mernken, Utah.

Basdic assumptions and nanges of the vardious parametens are:

1. Heap Leaching vs. Mifling(Conventional CCD)

. Tonnage nange of 1 Zo 10 million; 0.15 Au Heads

3. Capital TInvestment:
A. Heap Leaching; % 2o 5 milfLion based on prod. rnate
B. MilLing; 15 to 40 miflion based on production rate

4. PenCent Recoveny
A. Heap Leaching = 75
B. Mitfting = 95 %

5. Openating Cost/ton ohre
A. Heap Leaching; $ 5/ton onre
B. Milling; $ 9-10/%ton one

6. Pre-Treatment & IPS costs- unden $0.50/ton ohre.

o

The §ofLlowing page presents the capital investment-operating costs
pen #onnage-production rate forn a stnipping ratio of 5.5:1(W/0).
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R. F. HEWLETT 2602 Monte Verde Way
PHONE (702)359-1069 Sparks, Nevada 89431

Py The Present Wonth of the cash §Low was computed using the folLLowing
assumptions:

1. Present Wonth of the cash fLow 45 computed for
. this iLLustration fon Utah International using
the Net Openating Profit Befonre Tax-because;

A. NOPBT "bafances" Corporate Tax Structunes
by not including taxes, depreciation,
depletion, etc., and affords a fain-basis
0f companison of milling vs. heap Leachding

) B. . Utah Inteanationals Corpohrate "Economic
Critena" 4s unknown

C. Utah Internationals method of financial
analysis L4 unknown.

1. 2. 1Interest Rate of 10% - present worth facton.
3. Present Wonth Equation;
Pw = (1+4)" -1

internest nate
mine Life

where; 4

®
by
non

i1+)"

This basic equation was modified for a deferned perndiod(mine pre-prod-
uction peniod) and nonuniform annual income.

L
. The following figure presents the nresulzts. Notice that for any Zonnage,
that Zhe present wonth 4s from oven 2 to 5 time fon heap Leachding
vs. mifling. ALso, the capital Lnvestment L5 much Less for heap
Leaching and theneforne heap Leaching minimizes the risk.
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R. F. HEWLETT
PHoNE (702)359-1069

Depos4«t Tonnage

GETCHELL
Capital Tnvestment and Operating Cosits

Production Rate

Capital Tnvestment

2602 Monte Verde Way

Sparks, Nevada

-

89431

Operating Cost

0‘ 10,000,000

(TPD One) (SR=5.5:1;/%on one)
Heap Leach4ing:
I EEEREEREEEE S S
200,000 12,500 TPD $ 500,000 $ 5.00/ton one
500,000 12,500 600,000 5.00
1,000,000 12,500 700,000 5.00
2,000,000 12,500 I 150,000 5.00
3,000,000 12,500 1,300,000 5.00
5,000,000 12,500 2,200,000 5.00
7,000,000 12,500 3,150,000 5.00
10,000,000 12,500 5,000,000 5.00
MLLEAin
XXX XX EX
1,000,000 1,000 TPD % 20,000,000 $9.25
2,000,000 1,500 26,000,000 9.50
3,000,000 2,200 30,000,000 9.75
5,000,000 2,500 35,000,000 10.00
7,000,000 2,750 37,500,000 10.00
3,000 40,000,000 10.00
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HEWLETT MANAGEMENT

¢ R. F. HEWLETT 2602 Monte Verde Way
PHONE (702)359-1069 Sparks, Nevada 89431

| . Funthen assumptions wene made Ln ornder to analyze the comparative

® interactions of milling vs. heap Leaching for the folLLowing variables:

| A. One Tonnage = 9 million

| B. Canbonaceous Ore Grade = 0.123 Au Heads

| . C. Producition Rate:

| 1. Mit£ling; 3,000 TPD

° 2. Heap Lleaching; 12,500 TPD

D. PenlCent Recovery:
1. Mitling; 95 %
2. Heap Lleachding; 75
E. Operating Costs:
1. MilLing; $ §.67/%on one
® 2. Heap Leaching; $ 4.57/ton onre
F. Capital Tnvestment:
1. Mifging; $ 30,000,000
2. Heap Leaching; $ 5,000,000
Gold Price: $ 200/%.o0z.
Present Worth Intenrest Rate: 10 $%
Pre-Production Perdlod:
1. Mitling; 18 months
2. Heap Leaching; 6 months

o\

o

The effect of various stripping ratios on the present worth of

® the cash gLow can be examined for a specdfic stnipping ratio
by subtracting 50¢/%ton waste for each ton of waste. The present
computations are based on 5.5:1, which is $3.25/ton ore. Thenedonre,
a sXinipping ratio of 3.5:1 would result in a heap-Leaching cost
pen ton of ore of $4.00. ‘

.. Using the above, the fofLLowing was computed:

A. Present Wonth of NOPBT vs. Capital Tnvestment
B. Present Wonth of NOPBT vs, PenCent Recoveny
C. Present Wonth of NOPBT vas. Operating Cost/zton one.

.. The foLlLowing three figures present the nesults.

*
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2602 Monte Verde Way

Sparks, Nevada
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. The Present Wornth was compuied for a hrange of capital Linvestments
gon both mifling and heap Leaching. The folLowing graph phresents

the nesults.

Notice the folLowing:

As Zhe Capital Tnvestment fon milling Lincreases from
$ 30 miflion, the present wornth nrapidfy approaches

zero; zhe discounted rate of neturn becomes very Low
aftern a capital investment of $ 40 miflion(milling).

The Capitaf Tnvestment forn heap Leaching does not
grheatly effect the present worth; grom an Lnvesitment
of $ 1 miflion to $ 20 mifLlion(the total nange), zhe
present worth only decreases from $ 97.73 to $ 76.73
miflion(a change of $ 19 million).

Notice that an imporntant nelationship exists between
the nate of change of the Capitaf Investmenit-Present

89431

Wonth nelationship forn both the millLing and heap Leaching

case; the rate of change 48 as folLLows:

Rate of Change: Present Worth NOPBT = $ 1 decrease PW

Capital Tnvestment $ 1 Ancrease CI

The present worth of the NOPBT was computed for various percent

necovendies for milling and heap Leaching,

in the following plot is as folLows:

Ins

MiLEling nequines double the penrcent necovery fo
obtain the same present wonth as heap Leaching;

heap Leaching will obtain Zhe same present wonth

o4 the cash fLow as mifling at one-half the recovery

The present wornth of the NOPBT was computed for various operating
costs forn milling and heap Leaching. Followding are the hesults:

Fon the same openrating cost per ton of ore, heap
Leaching produces an average $ 21.5 million present
wornth greaten than milling.

Forn nealistic operating costs, zthe pnebentlﬁonth
gon heap Leaching 44 about 2% times zthat of milling.

The basic fact presented
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HEWLETT MANAGEMENT

R. F. HEWLETT 2602 Monte Verde Way
PHONE (702)359-1069 Sparks, Nevada 89431

GETCHELL PARAMETERS

Geofogy

The eastenn part of Zhe District is underlain by shalfe, slate, and
Limestone of Zhe Preble Formation(Cambrian) and by Limeszone, shale,

and conglomeraze(Pennsylvania and Peamian). The highen centnral

part of Zhe Districit 448 occupied by a stock of granodiorite(Cretaceous).

The majon one deposdits are sheetlike masses irnegulanly diszrnibuted

in veins afong various fault branches nean the surface but that
coalesce at depth along the main fault. The veins consist of sheared
and mineralized sedimentary nock which is cut by quartz and caleite
veinlets and which contains a s04t carbonaceous gumbo. Most of the
gold 4is 4in Zhe gumbo. Gangue, in addition Zo gumbo, consists of small
amounts of banrite, chabazite, gypsum, and f§Luorite. Pyrite, pyrnhotite,
arsenopyrite, marcasite, orpiment, nealgan, stibnite, ifLsemannite,
cinnaban, magnetite, gold, and scheelite are the major ore minerals.
Gold occuns as minute particles associated with magnetite and carbon-
aceous material in the gumbo and also as submicroscopic parnticles in
pyrite and marcasite. The nichen gold accumulations are characterized
by nealgan.

Minerafogical Chemistry

Following ane the s0lvents fon the various minenals at Getchell:

Minenal Name Chemicaf Equation Minenal Sofubility
Gangue;

LR R R

Banite BaS0y HoS04- 3 % HCE

Chabazite CdA£23L4O7 Zeokite-Weak acdd

Gypsum Cas0,-2%H,6 Acids, Na,S,03, & NH, salts
Fluondite CaFg NH salts, “acdds

One;

¥x ¥

Pyrnite FeS, HNO 2

Pyanhotite Fe, 1S -n=5-16 Acids

Ansenopynite  Feksd " HCE, HNO3, NH ,OH
Marcasite FeSy HNO 5

Ornpiment As,S3 Alkali & ALkali Canboriates
Realgan Aég KyS, NaHCO3 :
Stibnite SbyS3 AlRalfi, NH, HS, K,S, & HCZ
Cinnaban HgS NaZS, aqua hegia, & HNOz
Magnetite FeIIFe3IIIO Acids

Scheebite CaWo, 4 NH ,CE
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‘ Metalfungical Processes

2602 Monte Verde Way
Sparks, Nevada 89431

. Conventional cyanide milfLing methods have been applied over the

Last ten yeans to "Heap Leaching" techniques that have resufted
in Lowen operating costs, Lower capital investments, and much
. highen production rates. Mining Companies such as Newmont and
Placen Development have pioneened these "heap Leachding" Annovations
°® on ore veny simifarn to the carnbonaceous and oxide gofd onres found
at Utah Intennational's Geztchell deposit.

A neview 0f the similarities of conventional miffLing and heap Leaching

golLows :
® Gofd Metaflungical
Companison of Unift Operations

MLZZLng Heap Leachding

¥k X ¥ X% I EE R R R R EEEEES
«®

Crushing Crush

Grinding
° Pre-Treatment Add 1PS Pre-Treatment

Materials Handfing in MilR

.' Agditation Leaéhing wi{th CN

LLquLd-Solia Separation
(CountenCunnrent Decanation)

[ ] . "
. Tailing's Recoven
' Disposal PrecdLous
. Pond Metal
Values

in PLant

Heép Orne on Pad

Spray with CN

Collect Effluent
in Preg Pond

Recoven
Precdous

Metal

Values
in Plant
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Both Canlin(Newmont) and Contez(PLacer) had conventional cyanide
mills and separate heap Leaching operations. Carnfin ran thedir
heap-Leach effluent into Zhein milL solutions and Conrntez had scparate
necovery fgacilities(carbon adsorption). Both used zinc precipitaion
Ain thein CCD plants.

Production Rate

1t was assumed that for heap Leaching, a constant daily nrate of 12,500
tons pen day of ore would be heaped on the pad. Fon a range of tonnages,
it was assumed that the production nate would not change because on

a one-shift basis, 12,500 TPD is 250,000 Zons per month on a 20 day
month. 1 f4inmly believe that for smallern Zonnages, a high production
nate 44 Zhe most feasible due to the cash fLow requinements with
nespect to the operation economics. ALso, 4if the equipment L5 goding
to be on a Lease-punrchase basis, it is morne economical to have a
highern production rate on a undit cost basis(see discussion 4in Zhe
operating cost-heap Leaching section). AlLternatively, 44§ the mining
and hauling i3 contracted, Lower unit costs will result on a highen
production rate.

For mifling, Lowen production nates were required due fo the nelation-
ship 0§ capital Linvesiment vs. production nrate; it 44 the productdion
nate forn milling that determines the capital Linvesiment.

Stnipping Ratio

Due to a Lack of Ainformation, a stnipping natio similarn to Canlins
operation was used- 5.5:1.

Capital Tnvestment(MilLling)

Placer has hecently detenrmined that the heplacement cost of Zhedin
2200 TPD CCD-plant at Contez would be about $24 miflion.

Forn stant-up utilization of Zhein existing plant, it would cost
$18 miflion.

PLACER has histornicallfy been able to take Bechktel's estimates
gorn pLant cosis and build Lt themselves forn 1/3 Less(Conrntez,
Marcoppen, and Cordeno). ;

Taking PLACER's neplacement capital estimate of $24 million fox
a 2200 TPD plant, this would be $32.73 miflion for a 3000 TPD
CCD plant.
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A verny necent estimate fon another property for a 3000 TPD CcCD
plant was $34 mifllion. 14 it could be built fon 1/3 Less by veny
caneful engineening and use of "very small contractors", the cost
would be $21.82 million. B s S

1t 48 obvious that the decisdion to build a conventional CCD mill
would have to be jfustified by a great deal of Zest work-engineening,
etc.. Therefore, the delays for Zhe fustification phase would be

at Least one-half yearn. Then, the Lapse time due Zo planit construc-
tionlpre-production perdiod) would be about 18 months.

For purposes of this analysis, 1 have assumed onfy a delay for
pre-production construction(]18 months). ALso, 1 have not Aincluded
the cost of money(interest] in the financial analysis.

However, effects of such Lfems as Lnterest are accounted for 4n
the parametrdic analysis; the capital Ainvestment 44 varndied from

20 to 70 million dollLanrs to account for all combinations of
capital Anvestmenit estimates.

1t was shown that the present worth of the cash 6kow forn milling
48 very sensitive o capital Ainvesiment.

Note that an overall capital investment estimate contains Zwo
components; the milf cost plus Zhe mining equipment and the
mine-plant facility. 1 am assuming Zhat in addition fo the miLZl
constrhuction costs, the only othern Ztwo capital components ane

the wonking capitaf and the mine~plLant facility; the mining
equipment wilfl be on a Lease-purchase basis. Otherwise Zhe capital
investment would be increased by $5 million, as explained in Zhe
section on opernating cosits. '

Capital Investment(Heap Leaching)

A break-down of the capital investment forn heap Leaching for the
case of a 10,000,000 ton deposit. Lowern capital Linvestments|(for
smallen deposits) would be in proportion. Notice that the same
Lease-punchase basis is assumed for the heavy equipment, not making
a capital invesiment neccessany. These cost categorndies and the
capital 4investment 44 verny realistic-in fact they can be cut quite

a bit.due Zo the use of the highest costs 1 have obsenved in such
heap-fLeaching operations as Tombstone, Crnipple Creek, Nelson,
Gofdgield, Round Moutain, Canlin, Contez, and Packard(nean Lovelock).
For alf but Round Mtn., Canlin, and Cortez, the "start-up coszts"
wene close to one-half million dollans (including working capital).
Thenefore, my capital cost estimates ane very easy to accomplish,

and in probably afl cases|various tonnages), cut them up to one-half.
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Following are the genernal cost distribution f§or heap Leaching:

Genenal Category

ENGANBOIRENG o v svviws s 06 506555 55 65 0inssemnenns $ 54,900
WALER- SHEURY . vivnn's onnvns s sssnnssswsssbes s 22,000
WBEE « o5 o s s S5 s b iy 0 55w im0 i o ws 0 a5 e 2 27,000
WaLLR LARE oo ontoisossamonsmaennssssnnssssessss 140,000
PO b nais o 5l b s v 08 88 50w e i At = e B s 110,000
BGIGL gufe s = Hi = wlin e S it s Ie i a & Bee: 60 6 15 515 00 mlelatn 44,000
FEBRTARG * &0 a s o b vt s s waite w5 b 60 ioe 8 e o & o 22,000
ROEEEN aih o w8 v in & 65506 & 5 5 1o 5ok s 2" s arcs A i 54,000
HOUBANG . vovesswonnnsdnenssasnss ks B @ m powin B8 e 54,000
FRELBNTE. » o vevrg iarae il w6 e 5i 0 o 8 B 6ioh 3 ) et et s o o i 150,000
Spray-Leaching System,

Crushing, & Metalf Recovery PlLant ..,... yusganss T20, 000
Genenatons /[ POWeR o in et ineneeneneesnsans 160,000
Pre-Produeion MERANG <« covovnonnen v wow e w o e 8 550,000
Management-Ovenhead ....... B b S % G i = » 130,000
ARCALLARY v vereeeerannennnn, W T | T 2,767,100

$ 5,000,000

Note:Z This 4is forn a verny Large heap-Leaching
operafion; 4in the ftonnage range of 10,000,000.
This 43 why such items as ancillary are very
high; maintenance of a Lange fLeet of trucks
with a high stnipping requirement(5.5:1).

2602 Monte Verde Way
Sparks, Nevada

89431
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’ Opernating Costs (Minding)

/ .

{
\

The &tnipping hatio for the Getchell deposit L4 unknown. One cf
the necessany next steps s to desdgn a sequence of open pAts

in ornden to quantify the sequential stnipping natios, tonnages,
grades and the consequential ginancial analysis based on
metallungical testing to deteamine the economic cuit-off grades.

Because the sthripping natio is presently unknown, a numben of
combinations 0§ sthripping ratios was used fo compute variousd
thuck nequinements fon an assumed cycle Zime as follLows:

Numben of Trucks(35-%on)

MiLLing (3000 TPDO Heap Leaching(12,500 TPD)
Cycle Time=% houn Cycle Time=% houx
Stnipping
Ratio
0 5 11
1:1 11 27
2:1 16 33
Srsl 21 44
4:1 26 85
5:1 32 b6
5.5:1 35 73 ...Newmont(Canlin)
Thuck Fleet
Cost $ 4.375 MilLlion $ 9.124 Million

Howeven, the total capital 4investment is noi requinred
because the trucks would be punrchased on a "Lease-punrchase"
plLan, as shown on the folLowing page.

1t is obvious that the cycle time potentially can be cut from % and
% of an houn fon miLling and heap Leaching nespectively, and that

it would be more economically feasible forn Long hauls Zo-use Largehn
thucks which would neduce the unit operating cosis pen ton of ore
haufed. (T used 35-ton trucks in this example because they azre a good
compromise for moderate hauls without excessdive road buifding,
maintenance, efc..
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‘ The equipment Lease-purchase payments anre presented below: -
@ : MILLING HEAP LEACHING
® ) Monthly Monthly
Equipment Numben Payments Numben Payments (;;;;&%méd
| S
| Cat. 769B 35-ton trucks 35 $ 192,000 73 $ 401,500 =mwon, ~ .
Cat. 966 6-yd. Loadens 6 34,500 12 69,000 |
‘ i
Cat. DEK tracton-dozen 7 14,600 7 14,600 \
|
Cat 977 Loaden 1 3,000
| BLade 1 1,000 1 1,000
K
i Water Truck 1 1,000 1 1,000
? Pick-ups 3 1,000 5 2,000
$ 244,600 ) § 492,100 - ite 1
o ‘ 7.’2.}«»’""";{5.“’6" :.ylf. :
Monthly;
Cost/ton onre $ 2.171 $ 1.97
Cost/ton materniakl .42 .30
Notice that this Lease-purchase agheement woulfd have an "ownenship
o payout" 0f 22 months. Then the ownership costs 0§ the equipment
would be considenably Less, even with neplacement of some of the
units.
14 morne than one shift 45 considened, the following would nesult:
0. : Equipment One-Shift Two-Shift  Three-Shift
Trhucks $ 401,500 $ 325,600 $ 290,400
Loadens 69,000 55,200 50,600
‘. Dozenls) 14,600 11,680 11,680
) ¢ S 70
= -~ . ’) 35'? o
Monthly cosi; 7t 390 - ¢ /
© ., Pen ton Ore S $ 1.60 $ 1,44

Pen ton Matendial .30 .25 .27
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Openating Costs (MiLLing)

2602 Monte Verde Way
Sparks, Nevada 89431

PLACER's necent openrating cosits and those used for estimating
thein Contez stant-up operating costs per ton o0f ore are:

Cost IZxem 2200 TPD*
MiLLing $2.00
Admin. & Overhead 2.00
Ore Haulage « 50
Ore Rehandling,
Stock Pile, &
PLant Services .50

$ 5.00

3

¥*Contez plant stant-up estimate(1976).

000
$ 2

2.

TFD

«15
25
.50

.50
$ 6.

00

The Contez estimate(1978) fon ore and waste moved Lis 50¢/%ton.
Notice that this 4is slightlLy monre fhan the Lease-punchase
which yield a depreciation-investment situation.

ayments
2. 00 [/SF /.97 e\ A
/ig;’l"ﬂi '/‘-——‘JJ

Theneforne, the total operating cost for milling 45 as 5o£EZw4:

Stnipping Ratio
I _

e we e e

— e v S vl e e e el

ur
— .
O OVOoOUONOIUVTUITNS LN —

E

Openating Cost

$

—_——
—_O O VOV I NS,

.00
.90
«00
.50
.00
« 94
<75
.00
« 50
.00
« 50
.00

In onden 2o relate the operating costs pen fon one to yhe numenous
cost factons as yet unquantified, especially sthripping hatio, zthe
operating cosis have been ranged from $ 6.00 to $ 15 pern ton of ore.
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® e :
Openating Costs (Heap Leaching)
. The distnibution of dinect costs at Carnlin(1974) fon thein heap
Leach opernation on a basis of 10,000 tons onre pen month:
&
Categony Operation Repain Total Est. Cost
Crushing 14.9 % 10.8 $ 25.7 % 15 ¢/ton
® Loading & hauling 21.4 18.0 39.4 24
Leaching 14.9 12.1 27.0 16
PLant 4.3 1.0 5.3 5
Regining 2,2 .4 2.6 2
- 100.0 60 ¢/ton
«@®
A verny careful analysdis of heap Leaching operating costs was made
grom the operating summaries of 84x heap-Leaching operations.
The summary results applied to the Getchelf deposit ane(SR=5.5:1):
® Categony Openating Cost/ton one
Crushing $ 0.25
Mining; ‘
Sample Prepanration 0.18
° Dallling w ]
. : BLasting .31 =
Loading .49 T, R —
Haulage 1.41
Dozding .49
Leaching . -5
® PLant .40
. Admin. & Ovenhead .25
+ Shipping & Refinding .16
) Pre-Treatment .54
® $ 5.00

. Notice that the mining cost is $3.25, which
48 nefated to the stnipping ratiol(5.5:1),
on 50¢/ton one as stated previously.
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3 C&uéﬁing
Newmont crushed their onre gorn heap Leaching to 3/4 inch. Thein
consists ane presented below:
. Scheen Size Weight % Gold Assay % Au Distrnibution
® -3/4 in. + 1/2 dnch 34.2 % 0.11 %.o0z. 25.5 %
-1/2 4in. + 1/4 4inch 29.5 « 09 16.6
-1/4 in. + 6 mesh 9.4 « 12 251
- 6 mesh + 20 mesh §.7 « 1.3 .
-20 mesh + 200 mesh 7.4 .40 18.6
PY -200 mesh 10. 8 .40 27c
| 100.0 100.0

o\Q
.

The necoverny obtained by heap Leaching the above ore was 65.7
Q. The necoveny waswot bigheos due 1o poos pencalation &ebumm
the fines and values tied-up in the coarse. A new devefopment that
s0fves the problem is fhe use of "Induced Perncofation Substances".
This allows a recovery of oven 85 % cnuAthg finen Tham 3TF THCh 44
Al 48 necessary from an economic poinit-of-view.

® Analysis of othern projects whene the neZaiLonthp 04, degnee oﬁ
crushing vs. pencent hecovery are as follows:
Degree of Crushing: As Mined -2 Anch -3/4 inch  -1/2 4inch
PenCent Recoveny 50 % 60 % 73 % §3.6 %
.. Capital Investment - $ 1/4 MM $ 7./2 MM $ 3/4 MM
Unit Coszt(Crushing)/ton onre 7 ¢ 15 ¢ 25 %
Au Value(.15 Heads) $ 15/ton  $ 18/2on $ 21.9/%on $ 40.32
.‘ Inc. Au Value/$1 Crushing $ 42.86 % 46.0 $ 40.32

The above analysis(which {5 a summary of numerous studies) indicates |
that crushing beyond approximately 3/4 inch yiekd a Less-than-optimum
s4tuation, but it stiLL may be economic but not opitimum. Use 04§
o "Induced PencoZaILon Substances" would allow at Least a 75 $ necoveny.
' Howeven, pencent necovendies grom 30-75 % were used to deteamine the
i efgect 06 recoveny on the present worht of the cash §Low.
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® Break Even Cut-044 Grade
Aften mining, Zthe decisdion Zo be made i3 whether it woufd pay %o
‘ process (heap Leach) on 4if the maternial should go to a wate dump.
‘ This 48 to say that fon the case of millfing, it would pay Zo heap
o Leach the Low grade. FollLowing anre the break even cut-off§ grades:
MILLING HEAP LEACHING
‘ 2200 TPD 3000 TPD No Crushing Crushing
® Post Mining
$ 5.00 $ 6.00 ....... COBE ve s e s v a s $ 1.50 $ 1.75
Break Even
.026 .032  ...Cut-0§{ Grade... 015 L0172
(Heads)

14 would be very 4internesting to know what the onre neserves would
be §or cut-off§ grades of .010, .015, .020, .025, .030, and .035.

I betfieve that would add many millions of tons to the Leachable

ore nesenve, which would add both Life and cash §Low to the property.
This would greatly neduce the strdipping ratio, and consequently the
unit costs pen ton one, which furthen effects the break even

cut-o4f grade.
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TOMBSTONE PROJECT
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TOMBSTONE PRECIOUS METAL PROCESSING

One million tons of gold and silver ore has been "heaped" into a
large pile 1500 feet 1long, 400 feet wide, and 100 feet high.
H ‘ Processing of the ore was incomplete iq the past. - Crushing and

chemical pre-treatment of the ore has been proven to liberate the gold
® and silver values.

Samples taken in February show a combined gold and silver value

of $23 per ton of ore. This confirms previous sampling of the ore
‘ taken before it was heaped, when precious metal prices were 1/3 of
® today's prices. Existing leaching facilities on the property make the
chemical processing of the ore very feasible and economic.
The cash flow from the processing of the ore would pay back a
$200,000 capital investment in from 4 to 6 months, assigning 50% of
l the net operating profit to retiring the capital i;;ggtment. However,
the project would be structured in capital investment increments of
$50,000 because the expected required capital investment 1is under
$100,000. Following are the profits participating interest and return
.( for various required investment increments:
Required Investment Profits Participating Expected
Increment Interest Return
L
Under $100,000 15% $1,500,000
$100,000-$150,000 20% 2,000,000
$150,000-$200,000 25% 2,500,000

One important feature of this investment 1is that the lease

o : :
. provides for taking "product in kind", which allows the investor to

hold certificates of ownership of gold and silver issued by the
refinery. Also, bullion can be owned and stored. Because of

® possession of bullion in some form, the time of sale and quantity sold
. is de_ter*mined by the owner, and the "taxable event" occurs at the time

of the sale. D
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TOMBSTONE EQUIPMENT

Required for re-processing the dumps would be the following:
Jaw and roll or cone crusher.
Grizzly for course at jaw feed. -
One half (%) inch screen for re-cycle through roll/cone.
Conveyor belts.
Dozer.
Front-end loader.
Infrequently, a blade & water truck (pad construction).
We will pay the insurance and performance bond. Premiums -

(2,000,000 liability & $150,000).

Following are the profits interest and expected profit returns:

Case Profits Interest Expected Profit Return
Total Per Ton

Contractor pays 15% $1,500,000 51.50

operating costs for

60 days.

Contractor pays 12% $1,200,000 $1.20

operating costs for

30 days.

S.E.A. Hydromet 10% $1,000,000 $§1.00

pays cost plus 10%
from start.
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TOMBSTONE SERVICES

Services required for the Tombstone heap re-processing include

but are not limited to:

1. Supervision and labor for metallurgical testing,

equipment and pipe installation, and leaching

personnel.

2. Use of laboratory equipment, such as, crushing &

pulverizing equipment, wet-lab facilities and atomic

adsorption analysis for gold or silver.

For the above, the following profits interest would be earned

and the resulting expected profit return from the heap re-

processing.
Actual Cost of Services Profits Participating
and Equipment Rental Interest
$0 - 25,000 2%%
25,000 - 50,000 5%
50,000 - 75,000 7%%
75,000 - 100,000 10%

Expected
Return

$250,000
500,000
750,000
1,000,000

3¢



TOMBSTONE HEAP

Following are recent samples taken from the heap, grouped by

screen size and mineral:

Troy Oz./Ton

Ore Type Au Ag
Clay .041 .26
Fines .086 5
Large .038 .53
Manganese =155 1.44

=

“Total

Value
$12.20
23.56
13.32
49.55

The above were weighted by their respective weight percent age

(15%,25%,40% & 20%) and the average value ($250 Au & $7.50 Ag*)

is $22.95. Assuming a 65% recovery, the resulting ore value

would be $15.00. The operating costs will be under $5.00 per

ton ore, yielding a net operating profit before taxes of $10.00

per ton ore.



SOUTHEAST CLAY
.021 Au/.12 Ag

SOUTHWEST CLAY
.060 Au/.36 Ag

NORTH CLAY NORTH FINES

.042 Au/.30 Ag .051 Au/.15 Ag

SOUTH FINES SOUTH LARGE

.120 Au/.42 Ag  .042 Au/
.57 Ag
SOUTH MANGANESE
.150 Au/1.89 Ag
%
| TOMBSTONE "HEAP"

% %k %k % %k %k X %k % %k % % %k % k¥ X

|
? Assays of ore types
and sizes

2 |

NORTH MANGANESE
East .177 Au/1.98 Ag
West .138 Au/.45 Ag

NORTH LARGE

.033 Au/.48 Ag
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Tombstone Open-Pit and Underground
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Ho



TOMBSTONE DUMP LEACH

SUMMAT ¥ o oo oevtontoosososesessossnssosnssssssnssssnsansososnss o
Introduetion. ... ..ottt iiiitiitiennetaecaconsanonnnns
Locaiblon, and CACCEISS (faitiol » siste s.sie o s sorel sLiaie st it terle s s 5 iaf 8.5ar a Sgelle ar e aidsl (4%
Legal DeseripPUaoni.ee siles oo asde s s smis e see sie s s o sb e s s e om
Description of the DUMPSsicic vomis sonm s con e oo sihion o e olo v oo v ¥ o6 v Sme
Productivie History of Bhe«DUMPS co swiie’s sMioe s o s eisore s s s ne o siois o e e

ReconMEenNAat iOMiS ui « aw o o o o s siie s s s wraiie asidiie & o fa o wiazze oo 66 o el @ & aie o w6

Ul = w w D =

--------------------------------------------------------

TOMBSTONE OPEN-PIT AND UNDERGROUND

U MMa YIS et . e i ot o e B ot SRt A o S o e L ol e oo 6
TRErOdUCTEON ¢ o @i o w56 & 656 5 46 6.5 006 & & by 018 o 66 6 & 68 & & S8 5asi 8 B W S8 W 7
Location SN0 BOCESES cr s «vdabsi s eod @ ing 9605 w508 558 65 64 5 & 5055568 % 3is 8
Legal Description..... L T I e 5w 8
Regional GROLOBN s - os s saw e sms & o ace s o ahe s as 54 08 506 a5 ad s b5 s s 8
Geology Of the PropPertV.: s aece e e ss oo s siin s see sae s oses s s 9
Production History of Lthe Property. we s s eesonsssosssssssesssses 10

ReCOMMENTALLONNS v e« o seus 5 o s s o sieie 5 ss s slein s 5ie s uolem s oe o &ee s 65 o5 66 141

4y
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.’note sensing e color aerial photography
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4500 E. Speedway, Suite 14
Tucson, Arizona 85712
(602) 795-6097

James A. Briscoe, President
Registered Professional
Geologist

Southwestern
° g Exploration Associates, Inc.
‘ ' TOMBSTONE DUMP LEACH
‘.
} SUMMARY
Southwestern Exploration Associates, Hydrometallurgy has
® acquired a lease from Tombstone Development Company of all their
mining properties in the Tombstone Mining District. These mining
properties consist of 88 patented and 18 unpatented mining claims 7“3f’J
located in Sections 11, 12, 13, 14, 15, and 23, Township 20S, ‘ }
.. Rﬁa_pgg_g__Z_ZE,r Cochise County, Arizona, -U'S'A'
1971 Minerals of New York City, New York operated a heap
leach on the property for over three years. They economiceally
® recovered gold and silver from waste dumps 1located on the

property. Austral 0il Company of New York City,

New York sampled

and conducted metallurgical testing on the dump material prior to

1971 Minerals operation.

Examination

of dump assays, recovery reported by the

refinery, and a study of 1971 Mineral's recovery methods directs

us to recommend processing of

material. Completed work totals $177,600.

197¢9.

of February 20,

1,000,000 tons of dump materials
.' utilizing advanced metallurgical
Significiant gold

heap-leaching technology.

and silver values exist in all of_the dump

Costs are verified as



‘ INTRODUCTION

This report was prepared at the request of Southwestern
Exploration Associates. The writer has inspected all available
information, public, state, and private (see attached report).
This -information consists of drill logs, ¢trench assays,
metallurgical testing of the dump ore, and check assays made by
the writer on a2 large number of dump samples.

LCCATION AND ACCESS

The property held for discussion in this report is located
75 miles southeast of Tucson, Arizona, U.S.A. It is just south

of the town of Tombstone Arizona in the County of Cochise.

Access 1is excellent throughout the area. Numerous roads
connect through the property.

LEGAL DESCRIPTION

TOMBSTONE DEVELOPMENT LEASE

Sections 11, 12, 12, 14, 15, and 23, Township 208,
Range 22E, Cochise County, Arizona, U.S.A.

(2194 acres)

r



‘ DESCRIPTION OF THE DUMPS

The dumps were formed during the mining of the District
during the late 1800's through 1924. At that time, this material
was not economic to process by milling (see page 10 of attached

reporﬁ).

The dump ore consists of limestones, shales, quartzites, and
siltstones that are chemically basic. The gold is mainly native
with some near surface oxide minerals. The silver minerals are
largely chlorides.

PRODUCTIVE HISTORY OF THE DUMPS s ,ﬁgjz
&OQ 7)/‘,'
/:5 A (o

The dumps have been measured to contain 1,000,000 tons of
material that averaged .037 troy ounces gold and 2.26 ounces
silver per ton of material. This amounts to 33,679 troy ounces
of gold and 2,057,151 troy ounces of silver.

1971 Minerals recovered 13,472 troy ounces gold and 720,003
troy ounces of silver. This results in a precious metal

inventory remaining in the dumps of 20,207 troy ounces gold and

\
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44
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1,227,148 troy ounces silver. At'present precious metal prices,
the gross value is over $12 million U.S. Dollars. Refer to
attached report showing details of the dump sampling and precious Z?ﬁ::jii
metal values. 7}Lbl67‘b , ‘ 7?ﬂhyqbu,ﬁu47~J%f— Aot ~T
/7 PRI =2 w mrers 2 W;/,’“-‘
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Metallurgical testing by various 1laboratories produced
recoveries of from 50 to 75%. The ore must be crushed and
pre-treated to 1induce percolation and then heap 1leached.
Leaching would be conducted on an existing leach pad -on the
property. Also, numerous facilities exist on the property that
would:enable production shortly after the project is initiated.

A very careful analysis of the operating costs incurred by
1971 Minerals showed a total processing cost of slightly over
$2.00 per ton treated. A detailed cost analysis made of six
other precious metal heap leaching operations show that the costs
of further processing of the Tombstone dumps would be about $2.50
per ton treated. The dumps represent a gross value of $11.40 per
ton and, using a minimum metallurgical recovery of 50%, the

recovered value is $5.70 per ton, or a net operation profit of

$3.25_ﬂper ton. This represents a net operating profit of
3,250,666\%506 peges 12 end 12 of attached report).

oA T e . \ .

RECOMMENDATIOCONS

It is recommended that processing of the dumps proceed at
once, starting with minor metallurgical testing to determine the

most profitable dump areas for fast recovery.

i
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By utilizing recently developed heap-leaching technology, at

least 50% of the remaining
precious metal

recovery WwWill be

significant cash flow.

COSTS-

values can be recovered.
very 1low,

The costs of
resulting in a

The $177,600 represents the following turn-key complete work

to get the property to the point of producing enough gold and

silver to support the on-going production.

N —

)

Property research and title clearance $ 5,000
Leases, claims, and property consolidation 10,000
S.E.A., Inc. test work and tonnage
verification of:
a. Heap ore
b. Gob ore
c. Open-pit ore 10,000
Heap leaching and gob evaluation and
testing:
a. Plant monitoring equipment
b. PVC pipe and leaching supplies
c. Recovery plant
d. Pumps
e. Chemicals for leaching
f. Crushing equipment
g. Dozing and blade work
h. Power
i. Water 152,600
TOTAL $177,600



TOMBSTONE OPEN-PIT

SUMMARY

Southwestern Exploration Associates,

2

-

47

Hydrometallurgy has

acquired a lease from Tombstone Development Company of all their

mining properties in the Tombstone Mining District.

These mining

properties consist of 88 patented and 18 unpatented mining claims
15, and 23, Townshi

located in Sections 11, 12, 13, 14,
Range 22E, Cochise County, Arizona,

Austral Cil Company of New York City,

conducted metallurgical testing on

U.

Safls

the dump material

p 208,

New York sampled and
and did

extensive geophysical work that led to the discovery of open pit

ore. Nemont and Phelps Dodge haeve done major surface drilling

and underground exploration during the 1950°'s.

generated cost over $32,000,000 at

a

prices were very low compared to the present.

Cpen pit exploration should begin at once to develop ore fo

The data
time when precious metal

)

/

heap leaching on existing leach facilities on the proper%i;/////

Completed work totals $150,000

S
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. INTRODUCTION

This report was prepared at the request of Southwestern
Exploration Associates, Tucson, Arizona. The writer has
inspected all available information, public, state and private
(see attached report).

This information consists of core and rotary surface
drilling conducted by Newmont Mining Company in 1953-57,
underground maps of structure and core drilling, assay sheets
from the drilling, surface sampling by Duval Mining Company,
surface sampling and rotary drilling by 1971 Minerals. Al so,
data from surface drilling by Phelps Dodge has been studied, as
well as their geological maps and cross-sections showing
underground working and the extent of the mined ore bodies.
Numerous reports of the early mining was helpful to evaluate

underground areas that are not accessible at this time.

The writer has spent considerable time wunderground and
examining the surface outcrops and has done extensive sampling on

the property.

Ly



LOCATION AND ACCESS

The property held for discussion in this report is located
75 miles southeast of Tucson, Arizona, U.S.A. It lies jus; south
of the town of Tombstone, Arizona in the County of Cochise.

Numerous roads provide good access to all areas of the
property. Most underground workings are accessible, but some

work will be required in more remote workings.

LEGAL DESCRIPTION

TOMBSTONE DEVELOPMENT LEASE

Sections 11, 12, 13, 14, 15, and 23, Township 203
Range 22E, Cochise County, Arizona, U.S.A.

(2194 acres)

REGIONAL GEOLOGY

Quartz porphry intrusions cut sedimentary units comprising
limestones, shales, sandstones, and quartzites that were
previously folded and faulted by tectonic activity.
Mineralizing fluids migrated into the sediments along faults,
fissures, and other structures and deposited precious and other
minerals along the structures or along contacts and in the
limestone as manto deposits (see page 5 of attached report and

"Regional Section").



GEOLOGY OF THE PROPERTY

The geology of each of the geological targets for open-pit
and underground ore bodies are shown in detail in the attached
report (see page 6 and the "Deposits Section"). Anticlinal
structures were the largest single producer and most of these
mineralized structures are very close to the surface; many of the
bonanza ore bodies outcropped on the surface and were followed in
depth.

All of the old mines have gob that is of economical grade,
as well as disseminated mineralization that is economic at the

present precious metal prices.

In addition to the open-pit ore bodies, mining could not
progess much below 500 feet below the surface due to numerous
problems of pumping the water in the early 1900's (see page 5 of
the attached report). Very high-grade ore bodies exist at the
water table, and it has been proven in over 10 of the 23 mines
that good ore-grade continuity exists below the 500 foot 1level
(see page 7 and "Exploration Section" of attached report). Gold
values range from 1 to 5 ounces on the lower mine levels. Refer
to enclosed maps showing the mine workings above and below the

water table (see Exploration Section" of attached report).

5
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| ‘ PRODUCTION HISTORY OF THE PROPERTY

From 1879 to 1936, 1,635,639 tons of ore were mined that
averaged .123 troy ounces gold and 20.67 troy ounces silver. The
present value of this production is over §$225 millidn S
Dollars. The attached report contains the detailed production by
mine and for the District (see pages 3 & 4).

A detailed study of drill-hole results, geological mapping
and surface and underground sampling results in the following

open-pit projection (see pages 14 through 17 of attached report).

Tonnage Last Economic

Previously Grade Tonnage

Mine Area Mined Mined Projection

Au Ag Gob Ore

Contention Dike 500,000 «20F 15.22 500,000 1,150,000
Tranquillity 200,000 20T 23.25 100,000 250,000
Lucky Cuss 100,000 « 056 16.92 70,000 126,000
Emerald 100,000 « 010 8.C0 70,000 126,000
Bunker Hill 50,000 «035 15.45 40,000 72,000
Tombstone Extension 70,000 .071 11.88 15,000 60,000

It has been estimated by the writer that the total potential
net operating profit from open-pit mining of all mine areas 1is
$18,821,000 from the gob and $133,480,000 from open-pit ore.
(See details in attached report).

o

Y



Extending the known ore bodies at depth, below 500 feet,
produces a large tonnage of high-grade ore. (See maps appended
to this report). The writer estimates a potential net operating
profit from underground minihg of over $100/00,000.00- Uu.s.
Dollars. -

RECOMMENDATIONS

It is recommended that drilling and surface sampling be
initiated on the following properties to prove their potential
and for open-pit development.

Contention Dike
Tranquillity Area
Lucky Cuss Area
Emerald Ares
Bunker Hill Area

Tombstone Extension Area

(@ NG » IR S ' N MO Sy

Open-pit mining with heap leaching for precious metal
recovery can be initiated shortly after the initial development

sampling and drilling.

Underground evaluation and development will be concurrent

with open pit development.

Sk
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® 1. Enfield Bell
| Vice President

| Freeport Exploration Company
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Placer Development
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COSTS

The 150,000.00 U.S. Dollars represents the following
turn-key complete work to sample and drill the property
sufficiently to develop open-pit ore to initiate precious metal
recovery by facilities on the property.

Geological mapping
Surface trench sampling
Geochemical sampling
Rotary drilling

Underground sampling

[ TN 2 I — N 'S I | Q=

Open-pit development drilling

DATED AT TUCSON, ARIZONA, U.S.A., this 20th day of February,
1878,

Richard F. Hewlett
Chemical & Mining Engineer
State of Arizona
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TOMBSTONE PRECIOUS METAL PROCESSING

One million tons of gold and silver ore has been Mheaped" into a
large pile 1500 feet 1long, 400 feet wide, and 100 feet high.
Processing of the ore was incomplete in the past.- Crushing and
chemical pre-treatment of the ore has been'proven to liberate the gold
and silver values.

Samples taken in February show a combined gold and silver value
of $23 per ton of ore. This confirms previous sampling of the ore
taken before it was heaped, when precious metal prices were 1/3 of
today's prices. Existing leaching facilities on the property make the
chemical processing of the ore very feasible and economic.

The cash flow from the processing of the ore would pay back a

$200,000 capital investment in from 4 to 6 months, assigning 50% of
the net operating profit to retiring the capital investment. However,

the project would be structured in capital investment increments of
$50,000 because the expected required capital investment is under
$100,000. Following are the profits participating interest and return

for various required investment increments:

Required Investment Profits Participating Expected
Increment Interest Return

Under $100,000 | 15% $1,500,000 X ™

$100,000-$150,000 ‘ 20% e 2,000,000 EC

$150,000-$200, 000 = 25% ' 2,500,000 %<

One important feature of this investment is that the lease
provides for taking "product in kind", which allows the investor to

hold certificates of ownership of gold and silver issued by the

refinery. Also, bullion can be owned and stored. Because of
possession of bullion in some form, the time of sale and quantity sold
is determined by the owner, and the "taxable cevent" occyrs at the time
of theé sale. .

A
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ST
TOMBSTONE EQUIPMENT

Required for re-processing the dumps would be the following:
Jjaw and roll or cone crusher.

Grizzly for course at jaw feed. .

- One half (%) inch screen for re-cycle through roll/cone.

Conveyor belts.

Dozer.

Front-end loader.

Infrequently, a blade & water truck (pad construction) .
We will pay the insurance and performance bond. Premiums -
(2,000,000 liability & $150,000) .

Following are the profits interest and expected profit returns:

Case Profits Interest Expected Profit Return
Total Per Ton

Contractor pays 15% $1,500,000 51,50

operating costs for

60 days.

Contractor pays 1.2% $1,200,000 $1.20

operating costs for

30 days.

S.E.A. Hydromet 10% $1,000,000 $1.00

pays cost plus 10%
from start.

N
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TOMBSTONE SERVICES

Services required for the Tombstone heap re-processing include

but are not limited to:

1. Supervision and labor for metallurgical testing,
equipment and pipe installation, and leaching
personnel.

2. Use of laboratory equipment, such as, crushing &
pulverizing equipment, wet-lab facilities and atomic

adsorption analysis for gold or silver.

For the above, the following profits interest would be earned

and the resulting expected profit return from the heap re-

processing.

Actual Cost of Services Profits Participating Expected
and Equipment Rental Interest Return
$0 - 25,000 2%7 $250,000
25,000 - 50,000 5% 500,000
50,000 - 75,000 %% 750,000
75,000 - 100,000 10% 1,000,000

o f
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Following are recent samples taken from the heap, grouped by

screen size and

Ore Type
Clay
Fines
Large
Manganese

TOMBSTONE HEAP

mineral:

Troy Oz./Ton

Au Ag
.041 .26
.086 .29
.038 .53
155 1.44

—

0732/ ,

-

® .
Value*
Ac Ag
$10.25 $1.95
21.38 2.18
9.38 3.94
38.75 10.80

o
a0 24777 8D

-

Total
Value

$12.20
23.56
13.32
49.55

T

08
The above were weighted by their respective weight percent age

(15%,25%,40% & 20%) and the average value ($250 Au & $7

is $22.95. Assuming a 65% recovery, the resulting ore valae

would be $15.00.

20N

-3

.50 Ag¥)

The operating costs will be under $5.00 per

ton ore, yielding a net operating profit before taxes of $10.00

fid 9932 odas ¢ %
— i e o

per ton ore.
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o | , T T ] . Heap Leachding site
g maR e R L el T Rl ST e Ty ' south of the town of
T T i EEeR L .0 3 1 TOMBSTONE;notice zhe
L T A . , | town 4n the middle -
S & ' background. Photo .
5 taken from Contentdion
Mine anea.

N

1 Taifings site;Ginand
! tailings. Tombstone
i 46 fjust nonth. Hatchen
i home in fan night.
|

Pad s4ite;tailings are beding
Layed down with zthe blade
Leveling Anto Rigts of

! about 3 Ainches and Zhen

: the Leveled Zaifings are
waterned §on. obtaining the
max{imum cempacited density.
This impenmeable pad was
approved by Zhe Bureau 04§
Mines and used for about —
five yeans without problLem.
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HEWLETT MANAGEMENT

-~

@®. F. HEWLETT 2602 Monte Verde Way
PHONE (702)359-1069 s L Sparks, Nevada 89431

-

'\.Hav»éng;de/te/tmined the feasibility of heap-Leaching the Tombstone

- dumps, a s4ite was selected south of fown that was not in view

- 0of the town, but stiff close enough for power and city water
(s6ee photos on opposite page).

Tailings grom the ofd Girard mill werne used for pad maternial, as

well as tailings from the West Side area. As L8 mentioned on

the opposite page(last photo), the pad is s£iLL 4in good condition.
~. -

FoLlowing are the sequential developmeni of Zhe heap fLeaching

openation. ! ‘

i

Dozer pushing and ripping |
. on the Contention dump.

f\’rhu facilitates the
O Wioading operation.
r =

Yy vy,

b s Mates

Loading at the Boss dump;
. qtoadern {8 a Cat 988 and
<~ {Cat 35-ton Znrichks fon
haulage. -




Eanly Loading of Zhe
heap from the Contention
- dump. Noztice 4Ln the
’ §oLlowing photos Zhat
the heap wiff become
® 100 feet high.

Finst Li4t on the nonth
*® end of the heap;above

{5 the south end. Notdice

that the §irnst Lift 45

about 25-feet high. The

. ghaden As phepanring

a "

.‘ dditional pad anrea

Top o4 Leveled heap
® Looking nornth. NoZice
. that the nonth end 44
(’ being_Leached. Then
Zhe spray Lines will
be moved to the south
end and new onre will
Py then be heaped on zthe
nonth end;s0 goes the
‘ Leaching cycle.




Finst Ligt increment
being prepared fonr
Leaching. Notice
beyond and right of
the pick-up ane the
heaps of ore dumped
by the trucks.

South area beding
Leached while the
one 4is being heaped
on the nonth end.
Contention dump
site in foreground.

Completion of second
Lift on the nornth end.
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Leach plant and heap;
earnly stage phase of
the fLeaching operatdion.
Photo taken from Empine
dump anrea;Looking oven
Trhanquility mine area.
Contention mine o zthe
fan night-centen.

Leach plant and heap
agtern completion of
second Li4t on the
north side. Photo
taken from Tranquility
dump and mine area.

Spraying of thind LLft
on the farn south end;
area on nontﬁ being
Loaded with ore-"heaped".
White chust -on middle
section 44 dryed caustdic
and s0fuble calcite ppt.
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Present heap at Tombstone;
The heap 44 about 100 feet
high. Companre this photo
with previous when 25-50
feet high. Hauling new

one 2o the heap was stopped
oven two years ago. Phrod-
uction continued by second-
ary hecovery methods.
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‘ Present heap viewed grom
the south. Notice dozen

® , on top pushing ore and
| ‘ § nipping o Ainchease

percolation.
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| HEWLETT MANAGEMENT
® R. F. HEWLETT 2602 Monte Verde Way
PHoNE (702)359-1069 ~h g Sparks, Nevada 89431
@ ruture PoTENTIAL :
® Tombstone nepresents three potential economic assels:
1. Heap; fon re-processing.
’. 2. Open-pit and underground ore.
® 3. Wateh; for possible sale to Tucson and Locally fon
Annigation.
These will be discussed, but the water potential was meniioned
in the section callfed WATER TABLE. Little can be added concerning
P the waten potential without funthen discussions with the CiLzy

of Tucson.

Heap Re-Processing

Gross value of the heap 45 known by the dump sampfes taken and
the samples taken from the heap dunding truck-dumping and the heap
Leveling. ALso, samples wene faken after an area wab Leached %o
estimate percent xnecovery. In alf, good sampling was done as an
impontant phase of production mondtoring.

The grnoss amounts and values 4n the heap are:

Precious Metal  Troy 0z. Present $ Value
Gold 33,679 $ 6,735,806
Silvexr 2,057,151 $ 11,314,333

From the nefinery hecedipts and zthe computed necoverdies:

Quantity Remaining 4An Heap

"Precious Metal Troy Ounces Present $ Value

Gotd 20,207 $ 4,041,483

Silver | 1,337,148 $179 s 216

$ 11,395,799



1231

Recent dozehr activity;
pushing and nipping =
increases perncolation.
. . CLay and §ines cause

® I P e S channeling and blLinding

e e L - , . e in the heap, neducing

> the necovery to about

35-40 penrcent.

Arnea east(behind) pick-
up was dozed down 15 feet
and ndipped, producdng
additional values 4in

the preg which faszted

gor 6 monthes;the heap
nepresents a heal asset
that simple ne-working
can produce a s4igndficant
cash §Low.

Mt i |

Ak

Above anea beding Leached.
Notice the caustic chusit
which indicates this sectdion
04 the heap has de-waterned
gon about two weeks.
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- . A §inancial analysis of the Tombstone heap folLows: -

~ @

Processing Costs;

and "I1PS" ftreatment;

Minimum necoverable value;

Gross Value Remaining in Heap; $ 11.40/ton(forn 1 mm Zons)

Mindimum necovery with crushing

50 %

$ 5.70/ton..........

Operating Cost/Ton

Crushing

Dozding

Leaching

"Ips®

PLanZt
Admin.§0verhead

ShippingéRefinding

Mindimum net phro44it;

Grhoss Value
Openrating Cost

Net Operating
Pro 4t

Net Operating
Prof4it from
Re-Processing
Heap

$

$

$

$

Requined Capital Tnvestmenit

0.

25

.50

« 50

.50

.30

25

5.

70/%Xon

2.45/%ton

3.

3,

25/%ton

250,000 ........ AL LT 8 g

$ 200,000
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% ’Oﬁen Pit Potential 5
° At the present prices of precious metals and by utilizing new

~ innovations in heap-fLeaching technology, helatively smakl open
pit tonnages are nequired to be developed to produce a venry
.Aigniéicay_lz cash §Low.
= 12 has been observed in the underground workings that at Least
o the same tonnage(in the form of gob)is s2iLL underground
as was hoisted to the sunface and placed in the "waste dumps”.
Tn moszt(if§ not all) cases, the gob is highen-grade than the
waste dumps;Goodenough gob averaged .15 Au and 10 ounces Ag.
0Ld minens Zellf me that the gob 4s the Lower-grade mateniaf(ore)
that was expected to be mifled at a faten date. The wasite was
® assumed to be to to Low ghade to ever be processed. _Because
it was_economic 1o process the "waste dumps", it wiff be shown
that 4i§ we assume to discoven fthe same gob ftonnage as was dumped
“on the sunfacel"waste dumps’] fhait an open pit operation would
make money 4if no additiomat ohe would be discovered. That really
. reduces the nisk.
®

FoflLowing are the assumptions and factual data used Zo make ore
neserve estimates:

Deposdit Name Last Production Waszte Dump Gob Assumed
Au Ag Tons Au Ag Tons Au Ag
® (XT000) (X7000)
Contention .207 15.22 381 .051 1.75 500 .05¢ 2.10
"Dike"
Thanquillity .
'.. Skip-Ag Thd. .307  23.25 61 .051 1.99 100 .058 1.92
B Lucky Cuss-
0£d Guand .056 16.92 66.4 .036 3.23 70 .039 3.50
Emerald .010 §.00 70 015 3.81 70  .015 3.540
‘e
% Bunker HiLZL <055 15.45 38 021 5.39 40 .021 3.40
Gy -
Tombsfone B
Extensdion .071 11.88 6 .031 6.50 15 ..025 5.00
‘9 '
“
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1

Presenrt open-pit mining and heap-Leaching costs have been used
fon the computation of ghoss value, nei cperating prof4it begonre
tax (NOPBT), and total open-pit minding cost. Costs used arne:

$2.25
.50

One operating cost/zton
Waste haufage/ton

For example, fon a stripping hatio of 5.5:1 = $5.00/%ton ore.

Prefiminary open pits wene desdigned fon Zhe s4ix open-pi tangets
previously defined as having good potential. Criternia used were:

A. 45° pit slopes
B. 50-400& minimum width at bottom bench
C. Pit depth does not exceed ore body widzh.

The above critenia allows comparison of Zhe varlous "Zanrget"
ohe bodies on an equditablfe basis.

Af{ten an anafysis o4 the underground maps and pensonal kncwledge,
the §ollowing resulted from the "mineablfe open-pit-orne-resenves':

Deposit Name Pit Total Tonnage % Ote Tonnage Ore Value/Ton

Contention Dike 9,100,000 12.6 % $ 80.00
Trnang-Ag Thread 4,220,000 5.9 % §0.00
Lucky Cuss 1,580,000 §.0 % 68.00
Emenald 1,340,000 9.4 % 36.94
Bunken HilLe 1,150,000 6.3 % 65.00
Tomb. Extension 650,000 9.2 % 56.00

~
Notice that the dumps had an ohe value of $ 20.96/%ton and that
the past onre production had an ore value of % 150.62/%on. The
estimated orne values above from underground samples falls about
hatf way between the previousfy mined ore and Zthe dump values.

2602 Monte Verde Way
Sparks, Nevada 89431
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As wilkl be presented on the follLowing page, with a nealistic
projection of deposit ore nesenrves, a very signdigicant cash fLow
nesufts. Howveven, it is very 4internesting to evalfuate Zhe
individual "target deposits" §rom the folLowing minimum risk

poinZ-of-view:

A. For the designed pizts, 4t 4is assumed Zhat no
one will be discovered on developed.

B. Fon the desdgned piis, it is assumed that onky
gob exists;the gob has been observed and sampled.

Using zthe previousfy mentioned open-pit minding cosits, the

net operating cosi befonre taxes was computed mining onfy gob.
ALso, the "break-even" gob tonnage was computed o nefate Zo

the minimum gob tonnage nequired to develop and not Loose any
money. 1% is easy to relate Zo thdis apphroach, because £t 43
quickly seen that nefatively small Zonnages are nequined o
break even. Fon example, tonnages smallen than the "waste dump”
tonnages ane hequdired. Following anre these computations:

OPEN PIT RISK ANALYSIS
(Onky Gob-No One)

Deposit Name Totaf 0P Minding Gross Value NOPBT Break Even

Coszt-Gob & Wasze Gob Gob-MM Gob Tonnage
Contention $ 5,425,000 $ 11,300,000 $ 5.875 240,044
Trang.-Ag Th. 2,285,000 i 2,312,000 .027 9§,832
Lucky Cuss 912,500 2,016,000 1.104 31,684
Emenald 792,500 1,680,000 .883 33,021
Bunken HilZL 645,000 964,000 .339 26,720
Tomb. Extens. 328,750 525,000 196 9,393

-~

Foﬁkoﬁing arne the computed economics forn the projected omi and zthe
gob within each designed open pift. :

89431
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(\‘ 2 OPEN PIT POTENTIAL 5
®
| Deposdit Name Open Pit Dimensions Estimazted Ore Reserves Econcmics
| Length Width Depth Type Au Ag Tons Gross Net Op.
(-' "Contention Value Prog4it
| Dike"-
° Grand Central-
¥ . Contention-
| Tranquillity 2,000' 350' 300 One .100 10.0 1.15MM $92.MM
\ Gob .050 2.10 .50MM 117.3 $95.93MM
\
PY Thanquillity-
Skip Shagt-
Sifven Thread 900' 300' 300' One .100 10.0 .250MM $20.MM
Gob .058 1.92 .100MM 2.312 $19.59MM
——
.‘ Lucky Cuss-
0£d Guand 700" 200' 200' One .040 10.0 .126MM $8.6MM
Gob .039 3.50 .070MM 2.0 $ 9.451MM
Emerald 600" 250' 200’ Orne .005 6.0 .126MM $4.7MM
® Gob .015 3.5 .070MM 1.7 $ 5.321MM
Bunken Hilk 500' 200" 200" One .025 10. .072MM $4.7MM
Gob .021 3.4 .040MM .984 $ 4.893UM
s E
Tombastone
Extension 300" 250' 200' Orne .050 &. .060MM $3.48MM
Gob .025 5. .015MM .525 $ 3.55MM
y e
6—0");"1"
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~ @) REGIONAL PATTERNS :

® A negional disztaibution of ore minenals was studied by analyzing
the assay values from all of the dumps in the Distrnict. The
nesults arne shown in the §olLLowing maps. The frend-sunfaces

’ show the follfowing:

1.

Gold is not widely distrnibuted and it 44 the highest
along the Empine-Contention-Grand Central trend.

Zine is nelated to the gold mineralization. The zinc
foams a halo around the gofd high(wherne Zfhere 44 a zinc
Low) and the highest grade zinc 4is to the south and east
04 the gold high.

Silven exhibits a negianal pattern similarn to that
0§ Lead and copper. The silven high is shigfted from
the gold high in the easteran part of the District Zo
a mone central fLocation around the Lucky Cuss and
Emernald mines.

Lead exhibits a regicnal patitean with high-grade vedins
in the south-west portion of Zthe Districk.

Coppen is also widely distrnibuted, with very high-grade
coppen having been mined in the Emerald(Centraf area) .
The coppern trend fo the southwest 4is An the breccia
pipe area by the Chanfeston Lead Mine.

Topo maps with claim-group Locations are presented following the
e negional distrnibution maps. The thind map shows the Location of
some dnifl holes in the anrea.
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_b DEPOSIT DESCRIPTIONS

Broad-geological environments present in the Tombstone District

A arne the Contention-Toughnut Sendies in the Eastern part of Zhe
Distnict(just south of town), the Mangandiferous LimesZone Group
in the Centnaf pant of the District, and the Emerald Series 4Ln

~‘ the Southwest part of the Distrnicztl(south of the Manganiferous Group) .

Py The comparatdive Grand Centraf |
geologicak Contention |
posdition Lk
0f vardious 4
mines A4 Eog
Ahown. ... ‘ ! Shales
4 ] 1)
Y West Side ; ;o
L
Ingensol il
Toughnut b Bluc £54.
| ! |} !
| . '
._’b Lucky Cuss § ; i Quantzite
Rattle Snake ! "
! ! White £54.
! '
‘ !
® Emenatd i E
!
Mamdie .
F
o Quantzite
@ A
@ :
= '
'
State 04 ' '
Maine ; '
® ' '
® p o
— - } ]
) ]
] ]
1] '
' : Porphyny
! (State of Maine)
. '
i Pre-Cambnrian
ot (Emenatd)
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Contention-Toughnut

Senies anrea;

West Side-Vizina on faxn
Left,Toughnut-Empine

in centen, and Contentment
under heap 4in farn night.
Viewed grom Contention
dump area-dump removed.

Empine-Thanquillity area;
Looking over Tranquillily.
Contention at farn right

and Spip shaft nearn blue
pick-up. Viewed from (
the Empine mine anrea.

Contention dike anea;
Notice "Line" of caved
workings along Zthe dike.
This 44 an open-pil {
tanget,>as well as unden-
ghound.. Verny good values
exist all along thdis
sthuctune. AfLso, venrny
high-grade undenground
samples are found along (
this strnuctune.
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’\. The previous companison of the Location of the wonkings of Zhe

various mines in the geologic cofumn shows that ore-grade mineral-
{ization transvenses a Lanrge verntical interval. Undenground workings
have been extensively sampled, and based on deep dnill holes, the
vertical extent o4 ore-grade mineralizaticn exceeds 3,000 feeZ.

Contention-Toughnut Senies

This sequence of Limestones, shales, quartzifes, and other sediment-
ary membens anre Bisbee and Naco formaztions(see Geology in the
Appendix). A strnatigraphic section L8 on the follLowing page.

The mines in this senies are in the ecastenn pontion of Zhe Distnrnict.
Mines included in this senies are the Vizina, Toughnut, and Sifven
Thrnead on the noath, the Empine, Tranqility, and West Side 4in

the centrnal portion of the sendies, and the Contentdion and Grand
Centhal on the fan south porntion of the serndies.

Structunal features Ain this senies ane dikes, veins, and fAssunes
cutting Limestone and othen beds. Localization of the mineralizaztion
is at contacits of the ventdical structunes(thazt ane "feedens") with
sedimenits such as Limestones, shales, and quantzites and "manzo"

type neplacement along anticlinal structures. Drag folds on Zhe
uppen-fLanks of anticlines are the most importani ore producen,
especially on the Lowen Limbs from Lnternseciing vertical structunes.

The main Lines of fLexure anre:

1. Anticline through Defence, Intervenon, West Side,
Sulphunet, Flora Morrnison, and into the ContenZion.
Approximate direction N. 689 W.

2. Anticline through Toughnut, Girand, towands Zhe Thanqui 24y,
Head Centen, and Contentment. Approximate dinection N. 689 W.

3. Anticline thrnough Goodenough into Hawkeye and LitZtle Wonden.
The majon axis of this blanket, 4if prolonged, would pass
through the Empine and Sifver Thread to the Nornth Poini
claim. Approximate direction N. 709 W.

4. Vizina through the coxanes of Goodenough and Gilded Age
% and the western end o4 the Way Up. Direction of=N. 770 W.

-




o B A N o e ‘“""‘ e 3: ——
‘ . . Toi '.v and 15 3" ‘ ..
Formation, Thickness, Total Depth Fl("‘
1. Soil and “cement”—Caliche. . g 5 o
2. Detrital, Clay with loose rock L
of limestone and quartzite. sg 6o F: :
3. Shale, loose and broken. . . . .. 9 69 [z N
. 4. Blue Limestone.......... .. 2 71 fiA
5. Broken Shale and Quartzite... 17 88 [
6. Blue Limestone............ 2 90  [:d \
7. Grey Quartz, iron stained and 4% "
DrOREN. « s o555 555 50w ans 8 98 = &
8. Black Shale, broken......... 2 100 Fi: L
9. White Quartz, iron stained... 10 110 L o8 ' |
10. Black Shale, broken......... 4 114 L8 ;
11. Grey Quartz, iron stained, o el |
broken.................. 8 122 [¥F "
12. Black Shale............ coo 2M5 1244 bX Gy
13. Quartzite, Grey............ 4 12815 {o iy
14. Black Shale........ caEs e ny B 13615 §- il
15. Quartzite, Grey............ 4Y5: 141 :’?1‘:“_‘
16. Black Shale............ coo 12Y5 0 15304 L =
17. Shale with calcareous seams., 214 3
18. Quartzite, brown stained..... 13 169 e
19. Quartzite, hard blue, with =
pyrites at bottom......... 21 190
20. Blue Limestone............ 10 200
21. Hard Quartzite, iron stained. 28 228 -
22, Black Siliceous Shale........ 2 230
23. Blue Limestone............ 53 283
24. Black flinty quartz, limestone -
and quartzite (assay 3.2 oz.
SIVEE )i snni + 4 cmmannmes 7 290 g
25. Blue Limestone............ I 291 W
26. Quartzite, Novaculite....... 125 416
27. \White Limestone........... — —
Water-level .............. . 432
Bottom of Hole............ 436
The so-called quartzites of this part of the |
Scction are very fine in grain without the usual TR
R granular structure, and may be properly called
novaculites, or hone-stones. This is true espe-
;ially of the lower bed, 125 feet in thickness. It
1s a white, compact, dense rock, breaking with a
conchoidal fracture and without visible grains. ,
- -
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‘ "VIZINA: The Vizina mine was one of the closesl o the town;
the mine 4is south o4 the Neflie Cashman(in Zhe south part of Zown).
The Vizina nholl 4is shown in the following plate. Notice Zhat on zhe
othern side of the Tribute dike Zhat the ohe gofLows the Bisbee-Naco
contact, with the main host being the Novaculizte memben.

oA

0
A o]

a7y

I
.
N

e

@
G

Vizina mine and dumps 4in centern Left, with an
e open-stope just beyond near the buildings.
. Covered-shagt 48 the Girnarnd, which zhe authon
had ne-timbened fo the 400 Level. Metal
buifding between Girnard and town 48 the
Goodenough Incline with the Toughnut Tncline
to the Left-nean the small dumps.

T I N )




{48

Toughnut-Goodenough ahrea;
Toughnut east-dump Lobe re
area. Goodenough Incline |
by small meztal building

in night cneten. Fone-
ground covered shaft 48
Girand.

Incline porntal;

Incline 45 4in very good
shape-notice the £Lights Ll
down the decfine. Gob \
stants at the surnface.

N

Underghround collection
station fon Leach system.
Station 48 on the 400 fLeve!
0§ the Goodenough. From
herne, all of Zhe mines

are interconnected;thene
are 200 mifes of wornkings.

’

N
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TOUGHNUT-GOODENQUGH-EMPIRE-TRANQUILLITY: The Goodenough

Tncline 448 the best access to the Tombstone underghound workings

in the District. The Incline 45 on a 459 dip down to the 300 level.
There a crhoss-cut goes back toward the Toughnut and a decline goes
to the 400 Level. From thene, access 4is to the Empirne, West Side,
Thanquillity, Sifvern Thread and the Sifven Belt and Way Up which
ane unden the fown. The author and othens have spent considerable
time 4in these workings, sampling and mapping, and in s4itu Leaching.

The Goodenough Tncline was sank in a verny-well minernafdized blue
Limestone that was about 20 feet thick. Gob remainding 4in Zhe
Incline averages 10 ounces Ag and .10 ounces Au pen Zon.

Stopes with gob and un-mined commencial ore form a continuousb
dequences of workings. From the Goodenough and Toughnut Inclines
(becth with orne and gob) foLLows azt the 400 Level the China stope,
the Gafleny, Babe's stope, the Girand Stope, West Side stopes, etc..
The workings are in good shape;they werne approved and checked by
Zhe Bunreau of Mines at regulan intervals. The only places whene
the airn 44 bad 4is whenre sulfides are oxidizing, such as unden the
town on the 400 Level(S{Lven Belit).

Following arne maps presenting the ore control;anticlinal sthuctures
intensected by verntical structures which senve as "geedens".
Following are Zthese structures:

Anticlinal Structure Ventical Structuhre

Goodenough noll West Side Fissune
Quarny noll Sulphunret Dike(s)
Holderness roll "409" Fissune

Empine Dike
|

5




Toughnut dump;

Eanly phase of haufing
the dump to the heap.
Toughnut Incline 44
beyond the pole Zo

the fan Legt.

Photo on Zthe fac4ing
page L5 the eanly
testing-sampling

0§ the Toughnut
dumps .

Toughnut dump anea;
Most of Zhe dump

has been hauled

to the heap. Wonk-
ings can be traced on
the sunface from the
Goodenough Incline
(smafl building) %o
the Toughnut Tncfine
(Left of pole) and
nearn small dumps.
BLue fLimestone
outchop's in this
anrea.

Toughnut-Goodenough-
Empine area from

the Contention

mine, Looking

over the
Trhanguillity

mine ahea.
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Dnilling nean Skdip
/3 Shaft Looking at
Empine dump before
e it was hauled %o the
heap. Red builfding
i8 whene the cone

f. Ls A;oned.

Back?hoe thench
® on opposdite page
L8 on Empine dump.

o
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Atk o

Empirne dumps on
night and Zhe
| - Trhanqudi ity
qr‘ and Contentdion e I g S
i & areas moving L3‘;;f~=5” : iy '1~¢:11;;i;_‘v/ i T
| Legt. Viewed from L 2 A : SR - =" 55 ‘ 1
the Sifven Thread 4
Looking west. High- 3
grade sulfides on
® Sifvern Thread dump;
coppern-Lead-zinc.

® Empine dump area

. agten nemoval to

( the heap. Anea
neady fon explon-
ation. Sztructures
are now exposed.
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Revense-Cinculation
drnifling nean Skdip
Shagt. Empire dump
in the background.

Drilling near Tranquillity
Shaft area. Drnifling was
shatlow and much was 4in
overbunden. Results arne
in Appendix. Gotd

and s{Lvern values

were encouraging.

Thanquillity fault anrea;
furthen drillfing should
gollow sunface mapping
and sampling.
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_SKIP SHAFT-STLVER THREAD: The Skip Shaft axca deserves much

sampling and mapping, gfollLowed by drilling. Venry encouraging resulzs

have been obtained in the past. The following plate shows the
vasit extent of the nearn-surface stopes;an excellant open-pid
tarnget. This"Tombstone Triangle" area deserves caregul study
due to the abundant structunre;Empirne dike, Skip Shaft f4issure,
and the Tranquillity fault zone intensect favorable Limestone
anticlinal sthuctuhres.

Underground near and east(towands the Sifver Thread) of the Empire
shaft, the structures;, exhibit ned hematite which 448 4indicaztive

04 high-grade gold ones. The authon has follLowed this sfructune
gor oven onc-halg mile. Sulgides Lncrease nonth and east of zthe
Empine. The SilLven Thread had zdinc 50 high Zhat it 4is stock piled
in a dump because it could not be treated. The high-grade zinc
cnes wene found south of the Silven Thread shaft about 200 feef.
Lead-zinc ventical zoning 44 shown through the mine. Stopes

on the 700-800 foot Level were §-28 feet wide and very high grade.
The Silven Thrnead mine shows a definite zone of deposition on

one cofumn which with other mines L4 4in excess of 3,000 geet 4n
depth.

2602 Monte Verde Way
Sparks, Nevada 89431
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SilLven Thrhead mine and
dump anrea Looking west
towarnd Contention anea.
This 44 a tarnget area
gon additional drilling.

¥, ,
S - .

ziaf e St i S TS

®
-,?£7,4 Sikven Tread Looking
L O - at Contention and
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Plate XVIL—Longitudinal section near axis of Macia roll, looking northeast.
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PHONE (702)359-1069 Sparks, Nevada 89431

* SKIP SHAFT-STLVER THREAD: The Skip Shaft area desenves much
sampling and mapping, followed by drnifling. Verny encouraging results
have been obtained in the past. The folLowing plate shows the
vast extent of the near-sunface stopes;an excellfant open-pit
tanget. This"Tombstone Triangle" area deserves canreful Atudy
due to the abundant structune;Empine dike, Skip Shagt f4ssune,
and the Tranquillity fault zone Aintensect favorable Limesztone
anticlinal strhuctures.

Undenground near and east(towards the SifLven Thread) of the Empine
shaft, the strnuctunes, exhibit ned hematite which As 4indicative

0§ high-ghade gofd ones. The author has followed this structure
forn oven one-halg mife. Sulfides increase north and east of the
Empine. The Sifven Thread had zinc 50 high that it 44 stock piled
in a dump because it could not be treated. The high-ghade zinc
ones were found south of the Sifver Thread shaft about 200 feeft.
Lead-zinc ventical zoning 4As shown through the mine. Stopes

on the 700-800 foot Level wene §-28 feet wide and very high grade.
The Silven Thread mine shows a definite zone of deposition on

orne column which with othen mines L4 4in excess of 3,000 feet «n
depth.
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WEST SIDE: The high-grade sifven ores of Zhe ofd Camp wenrc
discovened on ZThe Toughnut and the West Side fissure was found
intensecting Limestone beds on the Toughnut claim. The fissure
was folLlowed westernlylin one) and the nich mine known as Zhe West Side
was. discovered. Obuviously, zhis was the westenly most mine 4in Zhe
Distnict(now a drnift connects the Weszt Side and the Lucky Cuss-abouz
one mile west of the West Side). The West Side fissune was followed
{rnom the anticline at the West Side mine eastenfy to anothen anficline
in the Way Up claim(see follLowing plate). 1In parts of its course,
it is barelfy mone than a "crevice". Notice that Shaft 3 neaches
the waten tabfe in a continuous column of orelcalled a chimney by
focal minens). The host ane shales and Limestones. In Shagt #1
the host is a quartzite and some white Limesione.

The authon has obsenved the West Side §issunel(and the West Side
wonkings) on the 300,400, and 500 Levek(wazexn Level). These anre
accessable §rom the Goodenough Incline, on one can cfLimb down the
faddens in the West Side on the Girand shafts because they have
necently been ne-timbered and approved by the Bureau of Mines.
Aeso, the drnift(400 Level) from the Goodenough Incline was wonked
on and approved by the Buneau of Mines. ALso, Newmont used the
Wesz Side forn hoisting when they were conducting underghound
explonation and drilling 4in the Distrnick.

The ore Left in the stopes, gob, and backfilling all represenis

a good sized tonnage. 1% has been found that as much "one" was
Ledt in zthe mines as was hoisted. The grade 4is only about half

0§ what was hoisted, but that is ore fodaylabouz 10 ounces Ag

and .10 Au). Samples taken in the West Side workings would avernage
the 10/.10, as do most of the othen mines. This was the cut-o4f
when silver was about $1/trnoy cunce. Actually, sifvern was used

as the cut-off mineral;gold was considered a credit-just as at
Vinginia City(Comstock).
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Fic. 15. Cross-section of the Anticlines and Synclines :
Crossing the West Side Vertical Vein. e
; uf
o

Above 44 the plate showing the West Side §issunre from north(Lefz)

2o south(night). North would be 4in the CLty Limits of Tombsitone.

The shading indicates stoped-out ore. Notice Zhe numerous areas

that ane unexploned, such as between the West Side and the Taibute.
To date, no exploration has been conducted in that area;zthe drigt
grom the West Side to the Lucky Cuss passes through this area.

ALso, good-grade ohre A31ALE exisits at shallow depths Lin the Goodenough
and Toughnut areas.

The page f4acing this shows a photo of the area in 1880. Notice

the Ginand mill on the hill(centen), Zhe Sulphunret dump nean right,
the FRora Morrison shaft in near forenground, the West Side on the
nidge down(SW) grom the Girnard(between Zhe observern and the court
house) and the Boss mine between the obsenbern and the Weszt Side.

The Tribute would be 2o the far Legft-0f4 the photo a shornt distance.
The Toughnut dumps are seen over the hiff between the West Side and
the Ginand mifl.

1t is ‘obvious §rom afl early photos that all empasis was Hon the
high-gnade ores underground;no mining was done by open pif.



94

N
S— . -
Qo
< Q
(S RNV
<
i < T
N o s
b S~y o S <
S W O
~ S
Q o)
e I
Q S
Q'Y ™
o E S
Q3 QN
(SEneit
w Q)
< Qo
T EW
VY <Q
S & o8
(e =1 ~ KN}
R T IS
S o
£ o o Q-
~ 3T QA

-

_,___v

Ve okt ....:Zt.

p
\

nation
Notice

Most of West Side dump

has been haulfed %o the
. No explo

has been done in thdis

area aftern the nemovafl

of Zhe dump.

in the plate that the

heap
shaft was sunk in one.

}
|

L aile o,

Y

]

e
N

-

o)

- <J
(Sl )) S Q
S X Nsey
NY B ® o
Qv U I
Sy <
¢ Y Q) Q)
Ef T IR .

T 2 S
= QW UR
QT w ‘¥ O
L o'w 8T

SO 2 o
S e
QD AT &S
X T R
S ~E ISR e T\ )

W) 8O
(NVICS) ¥R
QAN I U
R E < RN
S S o o I3
—~ Q300N




1 OO

®
HEWLETT MANAGEMENT
&
R. F. HEWLETT 2602 Monte Verde Way
PHoNE (702)359-1069 Sparks, Nevada 89431
'. CONTENTION: Afong the Contention-Grand Centrnal Lode thehe
°® were over 20 miles of workings in 1902 (WiLfLiam P. BlLake-Tombstcone
and its Mines). How many more mifes wenre added since that Zime

is unknown. This quantification relating to Zhe one mined, or
what the one justified, 4is very Lmporntant in considering both
‘ open-pit and underground tangets at present phecious metal prices.
S ALso, the Contention 4is 4intenconnected to the other mines.

The poaphyrny dike of the Contention and Grand Central mines extends
not only through these mines but beyond through the Head Centen
into the Tranquillity and through the Empine mine. 1% 44 Zthe
Leading vein on Lode of the Distnict. The dike 44 a crystalline
igneous nock which has broken through and disrupted alf the

® stnatified beds in izs path. Howeven, 4t 4is closely connected
with sificeous Layens and impregnaztions and with the deposites
0f gold and sifvern 4found in the quantz alongside the dikes and
also in the dike;hence zthe term fode.

The Contention dike 4is dislocated by fauliting which gives zhe
.‘ semblance of two on more parallel dikes. For example, on -Zhe
207-4§00% Level of the Contention(equivalent to the firnst Level
0§ the Head Centen) zthe fault has disfocated the shales, fLime-
stones, and quartzites with a detectabfe throw-about 50 feef.
On the 258-f§o0t Level from the South Shaft to the FlLora Mornison
it appeans ithat three dikes exist paralflel Zo each othen, but 4%
o is a result of éauﬁting. Hene, zthe chied faulting plane Zrends
nonth 259 to 309 west and dips to the norntheast. 1t 4is manked
by a heavy(thick) belt of crushed matenial of a bright red colox.
The distance of the throw is Less than 250 feet. The dip of Zhe
stnata 45 459 to the east.

] The thickness of the Contention dike 4is varniable. 1Tn the Contention
‘ mine wornkings it is about 6§ feet thick. Further north about 500

feet it is onky two feet thick for a shont distance(which could

be a fault internsection) and then 400 feet funthen nonth it

suddenly expands on both sides of a mass of shale.

@ In addition to the Contention dike, the Tranquillity fault, Zhe
. Sulphunet dike, and numenous othen faults Ainternsect or originaie
in this anea. This is why most of the workings are 4in the
Contention mine anealsee Lange plate of all workings). This
area would make a very good open pit, due to its Location
and the near-surface orne. A gheat deal of samplfing has Heen
o done in this area with veny good results(see sample-assay map).
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Contention mine area;
Contention dumps shown
to the night of the okd
assay offdice. Sulphunet
shagt 48 seen between
the two;road shown goes
to the Lucky Cuss-haut
noad builzt for dump
haulfage fo the heap.

Loading at the Contention;
This area should be mapped
sampled, and drnilled.

This area 44 the internsect
0§ numenrous sthuctures.

Contention dump removed;
Pump Shaft on farn right.
Sulphutet Shaft by assay
buifding, and West Side
and Boss Left-centen.
This 48 the potentialk
open-pit area.
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‘ The Contention dike 4is highly crystalline in some ahreas, but in
Y most portions it consists chiefly of a feldspathic base in which
the feldspan crystals anre obscune. 1% passes into a gelsite which
in the decay porntions of the dike, it Looks Like parnily decayed
shales orn quantzites. Most of the dike 4is penetrazed by quantz
‘ and nemant pyrite cube cavities are present in fhe oxidized-uppen
perntion. In general, the dike Looks Like a spongy mass 0f porphyry
L B on quantz. Much of zhe one close to the dikelin the sediments) has
been crushed by injection of the dike. This ore has a highly-cclored
ned color which 48 hematite and an indicator of "pay one". On the
600-foot Level, the dike 44 a smooth(slickensides) and where L& 4ib
the brilliant hemaztite ned exists, s0 does ore-bearing ground below.
The §issure containing the Contention dike was opened a second tdime
& and a parallel inthusion of diabase formed. This diabase 44 4Ln
close association with the high-grade one(bottom of Sulphuret shagz,
thind Level of the Head Centen, etc.). On the 309-foot Level of
the Contention there wene "scales" of gold in the diabase, as well
as hoan s4Lven.

.‘ The Contention mine exhibits the Langest tonnage of high-grade one
in the Distnict. For example, samples taken on the 600-fcot Level
(just abovr the water) ran 47.07 ounces Ag and 2.31 ocunces gold.
Some select ohes ran 98 ounces sifvern and 3.20 ounces gold.
Howeven, along the Contention dike in the Tranquillity mine one
averaging 2.4 ounces gold, 98 ounces silven, and 14 % Lead was

e shipped dinectly to the smetlens.

The one 4is continuous {rom the surnface down below the watern 4in

all mines, but it has been proven in the Contention;the ore bodies

have been traced through the workings from Zhe sunface to below

the water table. Dunring pumping(de-waterning) by the pumps Ain the
.‘ Pump Shaft, the Contention vein was sunk-cn{winze) and forn 100 feet

(total depth of the winze) the one nan 5 ounces gold. 1In genernal,

all winze's sunk below the past waten tablelduring de-wafening)

< averaged_2.5 ounces gold and_20 cuwees—sttUern. In all wonrkings
in the mines inm IheTast part of the Distrnict, the gold increases
at depth.



Little Joe shaft;sampled
underground with good
nesults. Notice Zhe
Contention dike cave

in background-red cofon.
Indiana- shaft achoss the
fault on hiff Ain night
centen.

Grand Central Le4z(dumps)
and LittlLe Joe headframe
taken grom Indiana side

= 0f sault(lLooking west).
Open pit potential hene
L5 venrny good.
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Contention dike-socuth;
Little Joe and Grand
Centnal aneas. Good
values Found throughout
the stnluctural zone oven
300 feed wide.




106

®
HEWLETT MANAGEMENT

@
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PHoNE (702)359-1069 . Sparks, Nevada 89431
~@ GRAND CENTRAL-LITTLE JOE-INDIANA: The Grand Central and othen
° mines -are along Zhe Contention dike, on its southernly extensdion.

The farngest ore bodies exist in the nonthern pant of the Grand

Central and they are continuous below the watern table. The three
one shoots in the Grand Central mine are aff veny good ghade.
. One 4is the extension of the south Contention ore body, whilfe Zhe
i othenr two are more central and trend Zo the scuthwest.

Samplfes taken undenground in the Grand Central, Litile Joe, and
Indiana mines show very good values in both golfd and sifven.
Samples taken along the 65-foot Level 4in Zthe Lixtle Joe avenaged
% ounce gold and 20 ounces sifven. Sunface samples alfso show
open-pit grade throughout this area(see assay maps). The Indiana
PY shagt has been sampled forn about 200 feet and it afso shows good
open-pit values. Drnilling in the anrea produced and average o
.08 gofd and 7 ounces s4iLvenr.
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. F. HEWLETT 2602 Monte Verde Way
e (702)359-1069 Sparks, Nevada 89431

Mangandiferous Limestone Group

These ore bedies arne charactendized by a series of thicklLy bedded
massive Limestones containing manganese ores and manganifperous
silven. These orne bodies Rie 4in the westean and southean portion
0f the Distrnict. Mines included 4in this group are the Lucky Cuss,
Luck Sunre, Wedge, Sunset, Knoxville(Stonewalf), Anchor, and the
Grand Dippern. The Limestone that crops out around the Lucky Cuss
is Naco, with the Schieffelin grancdiorite fo the west and north.
The Limestone szrnikes N. 89 W., and dips 72° W. Further south zhe
stnike and dip change, curving toward the Emenald sendies. The
norih-south thending mangandiferous Limestones have a minerafized
width of 1700 feet.

One bodies of this type exhibit a senies of "pipe-Like" Atructurally
contrnolled one bodies Locally called "chimneys". The chimneys pifch
eastwandly at an angle of about 459, Manganese sulphide was found
in a body of the Lucky Cuss mine;the mineral species AlLabandiZe

was found in some of the manganese kidney onrne bodies. The s4Lven
came in with the manganese sulphide as tetrnahedrite.

LUCKY CUSS MINE: Suiface ores ran from 30 to 50 ounces siLvexn
per ton. The orne was high grade gold-silven-Lead and coentinued
below the waten table. AlLso, much manganese oxide was mined and
shipped.

The Lucky Cuss, 0£d Guand, and Henschel are afong the strike

04 this Limestone mass. Notice on the follwoing plate that some
0§ the one bodies wene in the fault zone and the othens in massdive
Limestone. The authon has entened the Lucky Cuss from a Long
drnift stanting in the 0Ld Guard. The area 44 4ideal for an open
pit. The outchops' anre open pit grade;the area should have more
sampling and drnifling. Notice that the one bodies all came Zo

the sunfacel(following plate), which provide sunface ore that

was belLow the cut-of§ during the mule-train days.

On the facing page 4is a photo of the ofd Lucky Cuss workings 4n
about 1884, Looking eastenly. The uppen shagt was Latern Zo be zhe
Langest wornkings and dump. The Lowen shaft and dumps did not
develop much funthern. To the night and up hifl {4 the Luck Sure.
The Qtd Guard and Hexnschel is to the Legt oven the nidge.
On the back of this page 48 a more nrecent photo of the Lucky Cuss
dump and zhe Luck Sune on the side of the hilf. Facing that photo
44 an 1880 photo of Zhe Luck Sune.
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Ventical photo showing dip at !
the Prompten;dip 4is Zo the
south. The sthructunre can be
trhaced acrhoss the hillL to the
Ornegon mine. Good values exist
between Zhe Zwo mines in the
Athuctune. Gob would be at

the Lowen workings (from 200 Zo
500 foot Level) due %o stcep
dip of§ the structunre.

7N

IR
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Numerous onre/stope exposunes
exist near the portal and
east along the structurne. e

daehatt) B AGadiar

Ornegon end of the Long drift connecting the Ornegon and Prompten
mines. There are numernous workings that come to the sunface
and that provide access to the undengound stopes.
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f\. Emenafd Senies

® South 0§ the Lucky Cuss are a serndes of beds of Limestone, shalces,
and quartzites the crnop out with extreme negulardity and dip
eastward at an angle of 300, stniking north-south. The uppen

.membe/u_s consist chiefly of massive Limestone which forms the
massive hilL to the south of the Emerald mine. The Limestones
nest on angillaceous Limestones with many shaly parntings forming
shanply degined Linean croppings. Then undern a bed of shales
thene 44 a foudation of negularly bedded clean quanrntzite of vitreous
even ghain that 4s Limonite stained and over 400 feet Zhick.
Two east-west structunes separate the Emernald from Zhe Lucky

| _ Cuss Ztype ore bodies. The Bunken HifLL mine 448 possibly dislfocated

) by the sztructure;the Bunkern Hi{LL 4is 4Ain Zhe Naco as ane the Luchy

i. Cuss type one bodies.

(\
.,

EMERALD: The Emerald 445 Zhe Lowest in Zhe Geolfogical ColLumn
in the Disitrdict, as follLows;

“. Escabrosa £5. Canbondifenous
Marntin £5. Devondan
Abrigo £4. Cambrian
Bofsa qitz. Cambrian

‘ Pinal Schist Pre-Cambnrdian

® In addition to mangandferous siLven ornes and golfd, base metals

were found. Azt the pre-Cambrian contact, chalcocite was mined
and shipped that rnan 40 % coppern. ALso, Zhe vedn was hecently
sampled and mapped and at the waten table would nun abouz $200
per ton. The north-south sthructure was examined by the feam
o4 Spean and Walker who report hugh stopes and Ainterconnected
e workings. Sunface samples indicafe ore-grade vein walls oven
' a Large strdike distance.

e Emenald dump with

- headfrmame. Good
arnea fon open-pit

exploration.
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) .Tombétqne Exténaion

,

This anea L8 possibly faulted-off grom Zhe main District. The

one bodies ane veny much Like the main Distrnicit ore bodies, starniting
in Bisbee on the sungace. The folLlowing plate shows Lin section

the orne bodies which are Ln the uppen Bisbee. The main mines

were the Tombstone Extension, Carpen, and the San Diego. Mosz

0f the Lead on contained .071 ounces gofd pen ton. The Tombsione
Extension Mine was the Largest producer of Lead in Arndizona 4n
1932-1933.

Exploration conducted by the authorn deteamined Zhat an Aintrusive
outcnops An this arnea. The Teadary intrusive caused a Lange

belt of alteration and was moderately mineralized at the sunface.
At a depth of 200 feet(maximum depth of hole) Zhe grade was up

to .06 Au and 5 ounces Ag. About 600 feet east of the alteration
centen 48 a breccdia pipe. This area desenves mone explorafion.
About 20 shaflow drnill-holes have been drnilled and internesiting
precious metals and base metfals werne discovened.

.

@
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EXPLORATION

Both undengrcund and open pit exploration will be considered fon
the Tombstone Distnict. Howeven, there are more open pif tangeis
than underground §rom an economic poinZ-of-view.

The underground workings are generally 4n good shape. Because 0f
this, the §ollowing approach 4is suggested:

1. Compilation of atl data; deteamination o targets from
noll and sthuctural intersecitions.

2. Sample these aneas underghround-with whatevenrn mapping
A5 necessany.

3. Sunface drnilling using heverse circulation of determined
targets.

4. Drnifting along any high-grade infercepts.

Open P4Z

Considenable sunface sampling has been done 4in Zhe Distrnict. Also,
extensive underground mapping and sampling has been done gfon many
yeans. Based on these data and knowldge of the undenground workings,
the following open-pit tarngels exist 4in decreasing onden of priordty:

Contention dike structune

Silven Thread-Skip Shaft area
Lucky Cuss-0£d Guard-Henschel area
Emenald anrea

Bunken Hill-Rattlesnake area
Tombsztone Extensdion area.

L NN o B S N T

Undenground

Underground mining 44 a verny costly opernation. Consdidering the
economics and the past production of various mines, structure,

extent of wornkings, ghade o4 past production and present knowledge

of one extent, therne is only one tangeit-the Contention Dike.

Thenefone, it will be discussed along with the open piticonsideration;
the undenground evaluation would be an extension of opern pit evaluation.

The Contention is Zhe only underground tanget that could potentially
stand-on-its-own. However, zthe Lucky Cuss could justify an underground
openation in combination with open-piZ mining.
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o R. F. HEWLETT 2602 Monte Verde Way
PHONE (702 )359-1069 Sparks, Nevada 8943]
| '. ‘CONTENTION DIKE: This sthucture i3 hated as Zhe best open
| \ pit and underground possibilily 4in Zhe District. As was mentdicned,
® it will be discussed from the point of view that the underground
mining would be an extensdion of open pit mining, from an evafuaticn
standpoint.

’ ‘ Considen finst the three maps showing Zthe surface sampling 4An
‘\ the Empine-Thanquillity-Conztention-Grand Centrnal zone(Duval,
| Homeszake/Dohenty, and Hewfeit). Resulits of these samplings are:

Open-Pit Tanget Anrea Average Grade

Aur™ Ag7
}’P

° Contention Shagt Bee 1.7505

Contention Cave 145 3.53%
1 Grand Central Weo5s  3.122
® . Trhanquillity W63 1.66 1T
L Skip Shafz Gl 207 2.02 wWW
‘ This zone 4is an obvious open-pit tanget, and At 44 afso an under-
® grnound target due to two basic facts, which anre:

i 1. Continuity exists at depth and the gold valucs
incrnease at depth.

2. Waten Level cuntailed mining verny far befow the wafern
table due to previous pumping problLems(see special
maps showing the workings above and below the waten).
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Contention Cave area;
Dike was mined and the
one was folLowed to the
sunface.~ Viewed from
between &he Contention-
Legt and the Grand
Central-night out of
pictunre. Florna Morrison
L8 o farn Legt-Lowen.

Contention;nonth end o4
caved area 44 separated

by a silicious nidge

that 48 minernaldized. N
Notice other caved area

on the othen sdide i§ Zhe
noad. This caved area

L8 shown on sample maps.
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Below -{8 a summary of Zhe ne[at£0n5hip 04 golkd to depth:

2602 Monte Verde Way
Sparks, Nevada 89431

@
Grand West Toughnut Lucky
Centrnaf Contention Sulphuret Side Goodenough Cuss
/-\. Sungace 1/3 Little Tn
&
Wazten 5 0z. 5 0z. I oz 213 02, 1% G7x T 1/3 wz.
i. LQUQ£
Below 2 % oz.
_ The above makes the obvious point that the gold increases with
® depth and that the south end of the Contentdon dike deserves zhe
| most senious exploration forn both open pit and underground.
|
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f‘ The West Side anticline 44 shown below, presenting the concept.that at depih

in the Contention mine exists high-grade ore bodies that are high-grade

o accumubations of the Boihanza ores found in the anticline nearn the surface
(West Side, Tribute, Trhanquillity, efc.). The ore bodies would be the highesz

grade nean the intersection of the "ore-producing" horizons in the blLanket

| one zones and the Contention dike. Numerous examples of this fact have been

| ,. gound in isolated winze's, cross-cuts, and other Lower workings. Howeven,
due to the fact that Little mining was done durning the de-watering period

® (sce map showing workings below the waten tabfe), no concented effort was

made to mine these high-grade ores.
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' HEAP LEACHING ACTIVITIES
GENERAL
. ———————————
1. Legal Agreements
2. Cadestrnal Sunrvey
’ A. Patented claims
° B. Lode claims

3. Claim Staking
A. Lode
B. ML{LL site

4. Environmental Survey
® A. Local-State-Federal Regulaitions
B. Obtain Permits
C. Design & Install Moniton Sysiem

5. Waten
A. Location Selection-Ownenship
® B. Drilling ,
1. Draw-down Ztests
2. Reaming ¢ casding
Pump Installation
Generaton oh ElLectrdic Powen
Pipe Installation
State Use Permit
Watern Testing
1. pH
2. Andions & Catdions
3. Major ELements(Mass Spec)
P H. Waten Treatment
. 1. Filtens
' 2. Podnt-settling
3. Polymens
4

DTHMD O

pH
. 6. Powen
. A. Sounce-Availability Decdsion
. B. Instalfation

7. Ancillany
. Office Buifdings
Laboratory
. Shops-Maintanence
, Fencdng
Housing

MA O™ >

2602 Monte Verde Way
Sparks, Nevada 89431
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HEAP LEACHING ACTIVITIES

EVALUATION

1. Review o4 Available Data
A. Past Production Histonrny
B. Geology
C. Previous Sampling
D. Previous Metallunrgical Testing

2. Geology
A. Mapping
1. Lithology
AlLteration
Structune
Geochemistny

H N

B. 0Ohe Occuience
1. Host Rocks
2. Gangue

C. One Mineralogy

3. Topographic Mapping
A. Photographs (aerndial)
B. 5-fo0t Contour Map(s)

4. Sampling
A. Dumps § Tailings
1. Ghrab/channel
2. Back-hoe thenches
3. Dozer cuts

B. Sunface Minenalization
1«  Soild
2. Outcrop
- a. Rock chip
) b. Channet

- c. Drdilling
1. Rotany

2. Ddiamond

2602 Monte Verde Way
Sparks, Nevada 89431
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HEAP LEACHING ACTIVITIES

B. Atomic Adsorption

6. Prefiminary Metallunrngical Tests
A.  pH deteaminations

\

|

5. Assaying

i . A. Fine
®

|

| I

| 24
@ B.

I
g

} ¢,

o® ;I

|

|

|

D.

® 1.
7.

°
@ S A.

Dumps
1.

2.,
3
@ 4.
b,
o
) B. Open-
1.
2
3.
e 4.
@ ;

"Leaching" waten
Ore; host & gangue

Solvent Analysis
Acid

Basic

Leaching Efficiency-Recoverny

Head Assay-Firne Assay
NobLe Metals Leached
a. Cyandde

b. Aqua Reg4ia

c. Othen Solvents

Solvent Economic Analysdis

Solvent Recovendes
Estimated Costs

a. Reagents

b. Soclvents

c. Buffens

Mining Layout & Desdign

Tonnage forn sections of dump

Heads & Recoverable Grades for sections
Estimated Production Costs

Break-Even Economic Cut-044 Grades
Economic Ore Reserves

PLit Onre

Bench Hedght .
Bench Refenence ELevation(s) .
Production Rate & Cosits

Economic Break-Even Cut-044 Grades
Economic Mineablfe Orne Resenves
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2602 Monte Verde Way
Sparks, Nevada 89431

HEAP LEACHING ACTIVITIES

METALLURGICAL TESTING

(i

2

o

Preliminary Sampling

A.

B

Bufk Samples

1. Orelhost nock types)
2. Gangue
Leaching Waten Source

Pre-Theatment

A.

TMTMO O

Carnbonaceous-Kenogen

1. pH change

2. Noble Metal Sclvents

3. Canbon bond-NobLe Metal exchange
Pantially Oxidized Sulfides
Base Metals; Coppen, Zinc, Iron, efc.
Teflunides
Regractory Minerals
Complex Sulfides

Solvent Sefection

A.

B.

Types

Tox4Ac
Non-Tox4ic
Acid pH

Basic pH

Duaf Range pH
Combinations
OxLidants

NGO NN —
« & & @ % & e

Gold-Silkvern Solvents
1. Acdd phase
Sodium thiosulfate (NaySy03-5H,0
Fenndic chlornide(FeCl ;
Sodium hgpoahﬂonéta(ﬁaOCZ)
Sodium chloride-Sulfurnic acdd systems
Acids (HCL,HNO 3,H7S0y,0xalic, AqlUa Regia, etc.)
3 Thioanea(NHZCgNHz) ‘
s4c phase 3
Cyanide
Sodium thiosulfate
Chlorine-sodium chloride

a.
b.
c.
d.
e.
§
2 Ba
a.
b.
c.
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2602 Monte Verde Way
Sparks, Nevada 89431

HEAP LEACHING ACTIVITIES

Economic Analysdis
1. Noble Metal dissolfution rate pen solvent
2. Optimum solvent concentration
3. Solvent costs
4. Optimum s0lvent economics
a. Solvent selections
b. Concentrations

4. Induced Pernculation

A.

B.

€.

Open-Pit ohre

1. Physical-size analysis

2. Chemical-§ines aggregation
Dumps

1. Physical-size analysis

2. Chemical-f4ines aggregation/clay mineral Lattice
Tailings

1. Physical-size analysis

2. Chemical-clay and fine panticle agglomeration

5. Leaching Tests(Barnrel Tests)

A.

B.
C.

~
.

TOTMMADO™

Recovery-percentage

1. Solvent(s)

2. Efgect 04 crushing
Leaching rate
Reagent consumption

Process Economics
A.
B.
C.

NobLe Metal Recovery($)
Noble Metals Recovered per Ton
Solvent Cost pern Ton

Metaf Recoveny
A.

Zinc electrhomotive replacement

1. Deaeration

2. No deaenration
Powdered inon electromotive neplacement
Canbon adsorption
ITon-exchange nesins
Precipitation by pH change )
Sefective silven precdpitation with sodium sulfide
Reduction of gold with fernnous sulfate/ppt.
Precipitation o4 sdilven with HCL
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‘ : HEAP LEACHING ACTIVITIES
&
DESIGN

1. Site Survey & Desdign

‘ A. Pads
| B. Ponds
‘. C. Plant
| D. Roads
| 2 Pad
| A. Sunface area & sLope
‘ B. Pad drainage spacing & network
i‘ C. Drainage ditch Layout
| D. Construction matenial selection
1. Compaction & permeabilfity testing
a. Tailings
b. Clay-kaolinite, volcanic tugf, etc.
| ‘ ¢. Deseard soil
® 2. Artificial membranes
3. Heap Desdign
A.  Optimum Lift increment
B. Shape and configurations of heaps
C. Heap geometry-tonnage-spray relationships
® D. Spray design

1. Onre tonnage

2. Spray spacing and configuration
3. Spray rate

4. Tons trheated/spray

5. GPM/spray

6

GPM/100 %22

4. Spray Cycle
A. Saturation
B. Spray rate

1. Tnitiak
'. a. Clay/high % §ines
B b. Non-clay & Low % f4ines

2. Post-saturation & final
C. Optimum Leach peniod
D. De-watern period -
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5. Ponds

2602 Monte Verde Way
Sparks, Nevada 89431

HEAP LEACHING ACTIVITIES

A. Settﬁ&ng Tests

U‘!%LNNN

Settled volume

Connected H,0

Weight percent s0L4ids
Volume percent s0L4ids
Settled solution density

B. Settling Rate

ST N —

Terminal velocdty

Un-hindered settling velocity
Settling velocity vs. pond height
Flow nate in pond

Mean width o4 pond

Free-settling velocity of smallest
particle that will settle

Overflow panticles

(G Parametenrs

NGO U TR GO -

Slope

Topography

Shape

Length

Hedlgth

Fluid area(right angles to 5et{£4ng force)
Dimension-volume-gallons

D. Tgpeb o¢4 Ponds

E. Llayout of Pond Systems

\IQU‘!-&WN
e e s e e

Sand ditch

Pregnant solution
Precipitation/bannen
Spray

Acid

Bas4ic

Acid settling-coppen, fernic gels,clay minerals,

et
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6. Plant
A.

HEAP LEACHING ACTIVITIES

Design
1. Solvents
a. Pre-Trheatment
b. Leachding

Equipment Selection
. Filtens

. Pumps

.  Plumbing

q
|
2
3
4. Metal necoveny system(s)

7. PLumbing Layout & Design

A.

B.
C.

PLant capacdity

Pipe selection(type)
Pipe diameten selecition
Viscosdty & density
Pressune drop

Mass fLow nate
Liquid gLow rate
Length o4 fLow

Ur S NN —
o e e e e

&. Pump Selection

TOHMADOX® >

Suction Lift

Ventical Lifzt(head)

Suction & dischanrge pipe s4ize
Pipe s4ize

Line distance

Desined PST & dischange GPM
Type

HP, Head, RPM, eftc.

9. Reagent Storage & Mixding

A.

- B.
B C.
D.

Cyanide

Caustic-Lime

Waten theatment(gLocculation/polymens)
Othen solvents/neagents

2602 Monte Verde Way
Sparks, Nevada 8943]
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HEAP LEACHING ACTIVITIES

PRE-PRODUCTION

. 1. Construction
A. Haulage roads
B. Pads(Lncluding berms)
C. Ponds(including dykes)
D. Installation
1. Linens
a. Ditch
b. Pond
L ] c. Pad
2. PlLumbding
Preg-plant pipe
PLant
PlanZt-phrecdip pipe
Precip-spray pond pipe
Spray mand fold & pipe Lines
Make-up tanks
RANG
Pump moztons
PLant
Wellf-generaton(?)

nkas

®
N
-

"Fresh" make-up waten
Make-up solutions

w
=
TR QAN T M ANMOTA

1. Reagent
2. Solvent
® & 2. Plant
i A. Equipment punrchase

B. PlLant construction
G Installation on-s4ite
D. Testing; de-bug

'. 3. Llaboratory

Atomic adsorption
Titnhations
Solvent analysis
Leaching tests
Metaf necovery tests

. Process mondtoning

@

MO O™ >
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2602 Monte Verde Way
Sparks, Nevada 89431

HEAP LEACHING ACTIVITIES

®
PRODUCTION
1. Mdinding
. A. Grade control
B. Dnifling & blastinglopen pit)
® C. Loading(open pit, dumps, & tailings)
D. Haufage
2 Heap
A. One "heaping"
1. Leveling to specdified heigth
A 2. RAippding

3. Leachding

®
DO >

Sofution bafance
Spray nate
Heap "weep" moniton
Pregnant Monditon
1. Efgluent
2. Pond
Spray Moniton
1. Spray mandfold
2. Sphray pond

4. PLant

QMO O™ >

J s

Monitorn of preg & barnren
pH control & monitor
Solvent/reagent make-up; Pre-trneatment
Oxygen control
Anti-scaling reagents
Sungace tension contrhol
Moniote fon EPA
1. Well(s)
2. Ghroundwatenr
Titrhations
1. Cyandide (" free")
2. Lime §/orn caustic
3. Othen s0lvents
Procedune
1. Start-up of plant
2. Shut-down of plant
3. Cleanding
4. Pumps, efc.
MAiZE operatons monditorn & neponts

5. Metaf Recoveny

A.
® g

6. Sales

ELution/strnipping
Melting/refining
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JAMES A. BRISCOE
Registered Professional Geologist
Arizona and California

President
Southwestern Exploration Associates, Inc.

Education
Geology, M.S. University of Arizona 1967
Geology, B.S. University of Arizona 1964

Professional History

1978-Present ' Southwestern Exploration Associates, Inc.

1973-1978 Southwestern Exploration Associates

1970-1973 Sierra Mineral Management

1969-1970 Geodata Systems Inc.

1965-1969 American Smelting & Refining Co.

1964 Summer American Metals Climax

1962 Summer American Smelting & Refining Co. Mission
Mine

1961 Summer U.8. Park Service

1960 Summer U.S. Park Service

Professional Experience

1973-Present Southwestern Exploration Associates
(Incorporated, June 29, 1978)

Since founding Southwestern Exploration Associates, Mr. Briscoe

has been involved in all aspects of the business, both technical

and managerial. Technical work has included regional exploration
planning and execution for base and precious metal deposits, in-
cluding uranium, detailed prospect examination and ore reserve
calculations, and drill supervision. During this period he

worked with S.E.A. Photography Director Dana M. Slaymaker in design-
ing and implementing unique color aerial photographic techniques

and procedures. From a business standpoint, Mr. Briscoe has been
involved in all aspects of management and customer relations,
including general management, product design and sales, and customer
and employee relations. Numerous detailed, confidential geologic
and mining reports have been prepared for major clients including:
Chase Manhattan Bank, U.S. Borax, Texas Gas Exploration Corp.,
Felmont 0il Co., Cities Service Minerals, Phelps Dodge, The Cotter
Corporation, and Newmont Mining, Incorporated.

1970-1973 Sierra Mineral Management
As Vice President and Chief Geologist, Mr. Briscoe worked on a
variety of base and precious metal exploration projects. He played
a key role in the discovery and development of the McDermitt Mercury
Ore Body of the Opalite Mining District on the Nevada/Oregon border.



JAMES A. BRISCOE

This ore body is presently in production and operated as a joint
venture between Placer Amex and the successor company to Sierra
Mineral Management. This large open pit mercury mine is the
largest mercury producer in North America. -

1969--1970 Geodata Systems Inc.

As Chief Geologist, managing an exploration budget of over one
million dollars a year, Mr. Briscoe designed regional exploration
programs for base and precious metal deposits; designed, super-
vised and implemented research in lineament tectonic studies
which resulted in original and specific exploration guides; de-
signed and implemented a color aerial photographic system; hired
and trained geologic personnel; participated in customer and in-
vestor relations, property acquisition and negotiations, and many
other facets involved in the business.

1965--1969 American Smelting & Refining Co.

Assigned as pit geologist, Silver Bell Unit, Arizona, Mr. Briscoe
was responsible for detailed mapping of open pit copper mines and
logging exploratory diamond drill core. After one year, he was
promoted to Resident-Exploration Geologist in charge of explora-
tory diamond drilling project, Silver Bell. Other duties included
training geologists from ASARCO's Mexican subsidiary in the tech-
niques of geologic mapping of mineral deposits and interpretation
of leached porphyry copper capping. After this second year, he
was again promoted to Exploration Geologist working out of the Tuc-
son office on assignments in Arizona and Utah. During the ensu-
ing year, he became part of a two-man field office in California
generating and pursuing their own projects in precious and base
metal exploration. During this period, much valuable experience
was gained in disseminated precious metal occurrence of the Calico
District and Carlin types. Extensive work was also performed on
the gold mineralization of the Mother Lode region.

During Mr. Briscoe's numerous field trips,he has examined most of
the major underground and open pit copper and molybdenum mines in
the Arizona-New Mexico-Mexico area, including recent major discov-
eries. Additionally, he has examined specialty metal (rare earth,
tungsten, mercury and sulfur) deposits in the California-Nevada
area.

1964 --Summer American Metals Climax

During summer vacation from college, Mr. Briscoe was an Assistant
Geologist in molybdenum exploration for American Metals Climax.
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1962--Summer American Smelting & Refining Co.

This summer was spent as a laborer and explosives worker at
ASARCO'""s Mission Mine Unit near Tucson, Arizona. -

1961 & 1960--Summers U.S. Park Service

These summers were spent maintaining trails and as a fire lookout.

Professional Affiliations

American Institute of Mining,Metallurgical and Petroleum
Engineers A

American Society of Photogrammetry

Arizona Geological Society

Society of the Sigma Xi, Sigma Gamma Epsilon

Society of Mining Engineers of A.I.M.E.

New Mexico Geological Society



PROFESSTONAL SERVICES

Minerals Exploration

James A. Briscoe

W. Edward Speer

Literature Research

Michael C. Baumann

Susan N. Craft

Audrey C. Garven
Bruce M. Prior
John M. Jurasin

Philip J. Tuley

Land Status Research

Thomas E. Waldrip, Jr.

Clark D. Green

President; Registered
Professional Geologist
(Arizona & California)

Program Manager,
Senior Geologist

Manager, Literature
Research; Geologist
(Registered Professional
Geologist in training,
Arizona)

Certified Librarian

Assistant Geologist

Assistant Geologist
Assistant Geologist

Computer Specialist

Manager, Land Status
Research; Manager,
Drilling Division;
Geologist

Assistant Geologist

M.S.

[o-iix 4
wvn

M.S.

8.S.

M.S.
B.A.

M.S.
B.S.
B.S.
B.A.

SOUTHWESTERN EXPLORATION ASSOCIATES, INC.

Geology

. Geology

. Geology
. Geology

Geological Engineering

Geology

Library Science

American History

Geology
Geology
Geology
Geology

Metallurgical Engineering

M. S
B.S.

B.S.

program in Agriculture
Geology

Geology

University of Arizona
University of Arizona

University of Arizona
University of Arizona

University of Arizona
(course work complete,
thesis in progress)

University of Arizona

State University of New York
at Buffalo

State University of New York
at Buffalo

University of Regina
Saskatchewan, Canada

University of Southern California

University of Ar{izona

Rutgers University

Univeristy of Arizona student
(work co-op program) :

University of Arizona
University of Arizona

University of Arizona

1967
1964

1977
1969

1973
1977
1974
1976
1975

1978
1977

1980

1973

1978

/

—
&
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TECHNICAL SERVICES

Drafting & Scientific
11lustration

Susan Angelon

Susan Bancroft
Jan L. McDonald

Ji11 Slaymaker

Business Services

Christine M. Dodson
Mahina Drees
Marilyn Pfautsch
Susan J. Ouderkirk
Jane Talley

Judy M. Urias

SOUTHWESTERN EXPLORATION ASSOCIATES, INC.

Manager, Drafting &
Scientific IMlustration
Senfor Draftsperson &
Scientific Illustrator

Draftsperson, Scientific
IMustrator

Draftsperson, Scientific
IMlustrator

Assistant Geologic Drafts-
person

Manager, Business Services
Administrative Secretary
Administrative Secretary
DEC Computer Operator

DEC Computer Operator

Senior Bookkeeper

Junior Bookkeeper

A.S. Management/Marketing

B.A. Political Science/Geography
A.S. Photography

B.F.A. Studio Art
2-year course Scientific I1lustration
4-year course Graphic Design

M.A. Anthropology, Muséum Work
B.A. Art History & Art Technique

A.A.S. Secretarial Sciences

B.A. Secondary Education
1 year Graduate School

2 years Nursing
IBM Magnetic Card Training
Course (IBM)

Accounting Major

Commercial Business Course

Pima Community College

University of Arizona
Endicott College

University of Arizona

University of Arizona

University of Arizona
Mills College

Pace University Westchester
Antioch College

San Francisco State
University of Arizona
Sahuaro High School

University of Arizona

Millvale High School

1975-
Present
1967
1958

1978

1977

1972
1969

1972
1965
1966

1970-
1972

197
1971-
1972
1969

/

>z



S.E.A. PHOTOGRAPHY, INC.

A Tl
Dana M. Slaymaker Vice President & General Scientific Il1lustration Linda Vista School of
Manager; Aerial Photographer Fine Arts : 1969-1973
University of Arizona 1965-1969
The Haverford School 1961-1965
Robbin D. Brown Lab Manager Image Interpretor, Remote U.S. Army 1971-1977
Sensing Specialist,
Cartographic Aid, Photo
Lab Specialist
Mark S. Thaler Lab Assistant B.A. Archeology w/ University of New Mexico 1976
Special Courses in
Geology & Photography
Barry F. Zak Lab Assistant B.S. Design w/ major in I11inois Institute of

Photography Technology 1977

)~/



Kenyon Richard

Eugene V. Ciancanelli

Norman E. Dausinger, Jr.

Independent Consultant;
Senior Consulting Associate,
Southwestern Exploration
Associates, Inc.

Registered Professional
Geologist, California; -
Geothermal & Mining Consultant
Independent Consultant;
Associate of Southwestern
Exploration Associates, Inc.

Hydrologist; Independent
Consultant; Consulting
Associate, Southwestern
Exploration Associates, Inc.

®
ASSOCIATES

Retired Chief Geologist
ASARCO; World recognized
expert on porphyry copper
deposits

B.S. Geological Engineering

M.S. Geology
B.S. Geology
Graduate Work

Geological Engineering
(honorary degree)

Law

Geology

Electronics

B.S. Geological Engineering

Mackay School of Mines
University of Nevada

University of Arizona
University of Arizona
Oregon State University

University of Arizona

University of Arizona
University of Arizona

Radar Electronics School

University of Arizona

1937

1965

1963

1965-
1966

1971

1959
1956-
1957
1954-
1955
1954



Consultants in:
e base & precious metals e uranium
o coal e geothermal e environment
mote sensing e color aerial photography
@ «interpretation-image processing
Worldwide Mobilization

; | Southwestern

® ' Exploration Associates, Inc.

. Partial List of Clients

®

‘ Anaconda Company

‘ AMAX

;. Arizona State Land Department
Bock River Boat Shop
Bureau of Land Management
Chase Manhattan Bank

® . Cities Service Minerals Corporation
Compania Minera Zapata
Continental 0il Company
Cooper Aerial Surveys, Inc.

® Cotter Corporation
Exxon Minerals Company
Felmont 0il Company
Freeport Exploration

.. Fugro Photogrammetrics, Inc.
GEOMET, Inc.
Gulf Resources
Hewitt and Associates

o Lucky Mc Uranium Corporation

. (subsidiary of Westinghouse)
: Mission Mortuary
) Murray, Nelson and Turner Associates
PY Newmont Exploration Ltd.
. Occidental Minerals Corporation

s 2 |

/7]
4500 E. Speedway, Suite 14
Tucson, Arizona 85712
(602) 795-6097

James A. Briscoe, President
Registered Professional
Geologist



Phelps Dodge Corporation

Péwer Resources Corporation
Republic Geothermal, Inc.

Ross Investigation Service

San Diego Gas & Electric Company
SAGE Associates

71 Minerals, Ltd.

Sierra Mineral Management

Smoky Valley Mining Company
Southwest Properties, Inc.
Tenneco 0il Company

Texas Gas Exploration Corporation
Texasgulf Western

Tierra and Associates

Tim Fuller Photography

Tucson Museum of Art

University of Arizona
College of Agriculture
College of Mines
Environmental Research Lab
Office of Arid Land Studies

U.S. Air Force

U.S. Borax and Chemical Company
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. EDUEATION
® : _
1957 - B.S. in Chemical Engineending; Iowa State University
1960 - M.S. 4in Minding Engdneening; Undversity of Andizona
1967 - Counse work and Dissentation completed for a D. Sc.
. in Mining Engdineening and a Ph.D. 4in Geologicalk
Engineening while on the teaching faculty at the
® Univensity of Arizona and the Colonrado School of Mines.
EXPERIENCE
1978 to date: Consultant; Precious Metal Heap Leachding,
Propenty Valuation & Acquisition

1970-1977: General Pantner and Officern;

A. Sienna Minenal Management-McDeramott Mine
(Open-Pit Mercury Mine)

B. 1971 Minernals-Tombstone, Arnizona(Gold-Sifven
Heap-Leach Operation)

C. Nefson, Nevada(Gold-Silver Heap Leach)

D. Cnipple Creek, Colorado(Gold Heap Leach)

E Goldfield, Nevada(Gold-Silven Heap Leach)

1968-1970: Mine Finance; Consultant on Acquisition and Mine
Valuation(Zurich, London, Rome, Johannesbunrg,
Panis, Belem(Brazil), and New York)

1963-1967: Chaiaman o4 the Board; COMPUTEC RESEARCH, GFI COMPUTER
INDUSTRIES, COMPUTERIZED NATURAL RESOURCES, & R.F.
HEWLETT & ASSOCIATES; Computen Appldication Companies

1957-1963: Bean Creek/Kennecott; Statistical Engdineern. Developed
computen applications forn ore heserve computaidions,
design of underground and open-pit mines, exploration
dnilling pattenns, ginancial evaluation of exploration
projects, production schedufing, and process optimiza-
tion forn coppern smelting.

Yuba Mining Company; Exploration, mine examinaiion,
2 and design fon open-pit gold & silven deposits 4n Idaho.

Utah Construction; Mine Engineern gon &nde&gnound mining
0f 04l shale in Colonrado(Union 04L). -

Kaisen ALuminum; Bauxite exploration, mine examinafion,
fluornspan deposit valuation, engineening, and plant
process in Jamaica, Panama, Brazif, and U.S.A.
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CONSULTING EXPERIENCE BY COMPANY

2602 Monte Verde Way
Sparks, Nevada 89431

American Metal CLimax
Amenican Potash & Chem Conp
Amernican Smelting & Refgining
Anaconda Company

Bannen Mining Company
Behre-Dolbean

Cernro De Pasco

Cities Service

Compania Minera De Cananea
Duval Corporation

EL Paso Naturnal Gas

Ethyl Conporation

Granby Mining Company
Granisle Mines

G.T. Batorn & Associates
Hanna Minding Company

Inish Base Metals

CONSULTING EXPERIENCE BY COMMODITY

GOLD
Virnginia Mine (Transvaal)
Loraine (Thansvaal-Afrnica)
Cripple Creek(Colorado)
Goldgield (Nevada)
Thunder Mtn. (1daho)
Nelson (Nevada)
Congress (Arizona)
ELRhorn (Montana)
Mofave (California)
Cheoride (Arizona)
Virnginia City(Nevada)
Oro def Rey(Utah)
Merken (Uztah)
Central City(Colorado)
Wickenburg (Arizona)
Crown King (Arizona)
Oatman (Arizona)

Kaisern Aluminum & Chem Corp
Kennecott Coppern Corp

Kingdom of Saudi Arabia

Miami Coppen

Minera Bayovar

MoLybdenum Conp of America
Noranda Mines

Occidental Petroleum(Minerals)
PLacer Development

P.L.A.N.T.

Quintana Minerals

Revene Copper & Brass
Superiorn 04£ Company
Swindell-Dresslen

Texas Gulf Sulphun

Transvaal Consolidated Goldgields
Thans World Alrnlines

STLVER
Packarnd Mine (Nevada)
Tonopah (Nevada)
Calico(California)
Candefaria (Nevada)
Ofos Calientes (Mexico)
Zacatecas (Mexico)
Tombstone (Anizona)
S{lven PLumb(Colorado)
Eureaka-ELy (Nevada)
Rey Mart(Arizona)
La Colorada(Mexico)
Leadvifle (CoLorado)
Searnchlight (Nevada)
Prescott (Arnizona) _
Yucca (Arnizona) ;
Pience-GLeason (Arnizona)
Reville (Nevada) -
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COPPER-MOLY-Au

Sagfond, Anizona(KCC)
Tanama, Puento Rico (KCC)
Lights Creek, Calif.(AMEX)
Nevada Divison (KCC)

Diamond H(M{ami Coppern)

San Xavien Nonth(ASARCO)
Ray Mines, Anizona(KCC)
Granisle, B.C. (Granby)
Michiquillay, Peru(ASARCO)
Jabat Sayid, Saudi Arabia
Ruby Creek, Alaska(KCC)
Kalamazoo, Ariz. (Quintana)
Silven Bell, Aniz.(ASARCO)
White Mesa, Aniz.(ASARCO)
Canaea, Mexico(Anaconda)
Cajo Abaho, Puento Rico(AMAX)
Coppen Creek, Aniz. (0XY)
Lampa, Peru(ASARCO)

Galore Creek, B.C.(KCC)
Lakeshore, Aniz. (EL Paso)
Marcopper, Philippines
Castle Dome, Cities Service
Newman, B.C. (Noranda)
Christmas, Anizona

San Manuel, Anizona

Twin Buttes, Aniz. (Anaconda)

NICKEL-COPPER

Ragland Nickle(Quebec)
Pikwe, Agrnica

SULPHUR

Benguet, Philippines

URANTUM
Homestake-Sapin, New Mexico

BRINES & SOLID PHASE

Trona, California

2602 Monte Verde Way
Sparks, Nevada 89431

COPPER-ZINC-LEAD-Ag

Timming, Ontarnio(Texas Gulf)
Cerno De Pasco, Peru

COPPER-MOLY

Siemita, Arnizona(Bear Creek)
Brenda, B.C., Canada

MOLYBDENUM

CLimax, Colorado(Am. Metals CLimax)
York Hardy, B.C.(ASARCO)

Questa, New Mexico(MOLY CORP)
Endako, B.C.(PLACER)

Hatt, Nevada(Anaconda)

Alice Anm, B.C.(KCC)

LEAD-ZINC-Ag

Nonthgate, Trheland
Salem, Missound (KCC)
Viburnum, Mo. (ASARCO)
Terne Monte, Portugal

COPPER-IRON
Craigmont, B.C.(PLACER)
Boss-Bixby, Mo.(Am. Pb-Zn)
PHOSPHATE
FLonida

Tunesia
Sechura Desent, Peru

TRON

Colima, Mexico



/4

HEWLETT MANAGEMENT

o R. F. HEWLETT

2602 Monte Verde Way

PHONE (702)359-1069 Sparks, Nevada 89431

@ rusLicaTions
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1970 - "Companison o4 the Triangular, Polygonal, and a
Statistical Method of Computing Grade and Tonnage of One
fon the Sifven Bell Oxide Ponphyry Copper Deposst.”

1969 - "Case Histordies of Exploration Drilling and Ore Reserve
Estimation", Geological and Mining Society of Baitish Columbia,
Vancouvern, B. C.

1968 - "Case Historndies of Automated Ore Reserve Estimates”,
Annual Meeting of the AIME, N. V. (In Coflaboration with
Dn. A. Bangield o4 Behrne Dolbean).

1968 - "New. Techniques in Prospeciting for Coal", Amenican
Mining Congress, Annual Meeting of the Coal Division,
Pittsbunrg, Penn.

1965 - "Open Pit Mine Desdign Utilizing a Digdital Computenrn",
Annual Meeting of the Amenican Institute of Minding, Metall-
urgical and Petrnoleum Enginnens, Inc., Chicago, TLLLinc4As.

1965 - "Design o4 Drill-Hole Grid Spacing for Evaluating
Low-Grade Copper Deposits", Report of Investigation,
U. S. Bureau of Mines.

1964 - "Futune Computendization 4in the Mineral Industry",
International Symposium on Applications of Statistics,
Operations Reseanch, and Computerns in the Minernal Industnry,
Colorado School of Mines.

1964 - "Empirnical Models o4 a Copper Reverbernatory Furnace",
Intennational Symposium of Statistics, Operations Reseahrch,
and Computens 4in the Minenal Industrny, Colorado School o4 Mines.

1964 - "Dynamic ProblLems in Mining", International SymposLum
in Computens and Computen Applications, Univensity of Arizona.

1964 - "Application of Simulation 4in Evaluating Low Grade
Minernal Deposits", Burneau of Mines, Repornt of Invesiigaition
Numben 6501, 63 pages. N

- 1964 - "Polynomial Sunface Fitting Using Sunface Data gfrom an

Undenground Coppen Deposizt", U. S. Bureau of Mines, Repont of
Investigations Numben 6522, 27 pages.
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15.

16.
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19 .

20.

217 .

22,

23,

24.
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2602 Monte Verde Way
Sparks, Nevada 89431

1964 - "Simulating Mineral Deposits Utilizing Monte Carfo
Techniques and Mathematical Methods", U. S. Bureau of Mines,

Report o4 Investigation Numben 6493,

27

pages.

1963 - "Computer Methods 4in Evaluation, Development, and
Operations of an Ore Deposit", Annual Meeting of the Amendican
Institute o4 Mining, Metallfunrgical, and Petrnoleum Engineens,

Inc., Dallas, Texas.

1963 - "Pit Desdign Utilizing a Digital Computer", Symposium
04 Operations Research, Stanford University.

1963 - "A Basic Computer Program for Computing Grade and
Tonnage of Onre Using Statistical and Polygonal Methods",
U. S. Bureau 0§ Mines, Report of Investigation Numben 6292.

1963 - "Computing Ore Resenves by the Triangular Method
Using a Medium Sized Digitaf Computern”", U. S. Bureau of
Mines Report o4 Investigation Numben 6176, 30 pages.

1962 - "A Survey o4 the Techniques and Applications of
Computens 4in Resolving Opernating Problems", Amenican Mindng
Congress, San Francisco Annuafl Meeting.

1962 - "Computing Onrne Resenves by the PolLygonal Method Using

a Medium Sized Digital Computen", U.
Repont o4 Investigation Numben 5952,

5.
31

Bureau of Mines,
pages .

1962 - "Minenal Deposit Evaluation Using Mathemantical Models
and a Digital Computen", Undvernsdity of Arnizona Symposium on
Computen Applications, vol. 1, section K, pages 1-55.

1962 - "Use o4 High-Speed Data Reduction and Processing 4in
the Minenaf Industry", U. S. Bureau of Mines, 1. C. 8099, &2 p.

1962 - "Formulating Computen Problems", Undversity o4 Ardizona
V.

Symposium on Computern Applications,

1, section D, pp. 1-37.

1961 - "Calculfating Ore Reserves Using a Digital Computen",
37-42.

MINING ENGINEERING, v. 13, 1.1, pp.

1961 - "Smalf Mines Can Make Wide Use of Compyten”, MINING

WORLD, v. 23, n. 7, pp. 38-40.

1961 - "Computen Calculates Best Method to Develop High-Angle
Escalante Vein", MINING WORLD, v. 23,

n.

10, pp. 31-3%,

1960 - "A Compandison of Vardous Methods of Calculating One
u.

Resenves Using a Digital Computenrn',

of ArdLzona SymposLum.
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PRE-TREATMENT

Pre-Treatment has come to mean anything done to an ore prior to
cyanidation. Howevern, Lt may not be nequired on desineable to
use cyandde; there ane many draw-backs of cyanidation.

The gollowing ifLustration summarizes the most common problem
orne-types, mineralogy, etc.. It 4s self explanatony.

Canbonaceous Ones

The second ifLustration identifies common carbonaceous materiafl
types. This 48 Aimportant because the sofvent selection depends
upon the type of carbon, due to different carbon absorptive
nesponse.

The degradation of onganic substances bunied in fine-grained
sedimentary nocks depends upon the depth of bunial and the
Geothenmal Gradiant. This temperatunre-time nelationship is also
egfected by the exhaustion of availfabel oxygen, Lowering zthe E
04 the sediment. The oxdidation heaction takes place faster than
the decarboxylfation of Zhis organic matten, making oxidation a
betten chodice of pre-treatment than chemical break-down. Total
dehydrogenation of organdic(carbon-bond) substances nesults in
graphizte. Othen substances produced are §ats, carbohydrates,
proteins, and amino acids.

The probfem basic %o the RLeaching of carbonaceous ornes 4is that
when cyanide 4is used, the gold-cyanide complex(Au(CN)y™) 44
absornbed by the carbon components of the ore. Most tests run
on carbonaceous onres show that only about 30% of the gold can
be extracted by using a cyanide Leach(using pulvernized ore).
Because of the poon nrecovery due to carbon adsoaption, milling
with only cyanide 45 not economic.

Newmont has applied a Zfechnique developed by the U.S. Bureau o4
Mines at thein Cankin gofd mine. They use sodium hypochlrite

2602 Monte Verde Way
Sparks, Nevada

89431

as an oxidant gollowed by cyanidation of the golfd-chloride complex.
1 have used hypochlorite fon the past two years, and it is clearly

a pre-treatment neagent that 4s effecfive on various carbonaceous

ornes: Howeven, othen solvents used with hypochlrite are-much monre
efpeetive than the cyanide fofLLow-up, which nequiies a more expensive

s0lvent cost and metal necovery system. In fact, the use of
sdalt(NaCl) as a source of chlorine was used forn gold Leaching
before the deveLopment of cyanide(pre-1900). ALso, the use of
salt as a pre-treatment for nroasting was very common.
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PRE-TREATMENT

of

Varnious Problem
Precious Metal Ohres

fon

HEAP LEACHING

Sdize/Value Distrdlbution Mineralogy
. Permeability Physio-Chemical
-* * * * * * * * * * * *.
...... .Disseminated Open Pit Carnbonacecus One.
! .Dump One; CLay/Fines Regractory Ones
! .Acidic Kaolinitic CLay Sulgide Minerats.
! .Tailings TeLlunides
] Al e et o R CR R WS ) S ON R .  S
! ! ! !
Dailling & ! ! !
BLasting!!! ! + Deghee + !
! / + 04 + P TR
! / +Crushing +

+Analysis +

---------

oooooo

Application of IPS Solution.....
Spray on Spray on !
Orne Truck Conveyon Belt i
! / ! ¢
! / ! /
Hauted. ./ Elevated /
by!z onto . /
Thuc Heap +IPS Analysis+
‘ e - -— - l:-/---+
! / + Selection #..... +
One "Heaped" ! +
onto Pad /
! FLocculants
IR R E R EREEEEE

Appiication og IPS Solution

!
!
!

2602 Monte Verde Way
Sparks, Nevada 89431

Cattbon-Bond

Polymens
(AR R EEE RS

. m e e e e e e -c. ., .. - -, --e———— - -

Spray while Dozern is8 pushing,
Leveling, and nipping
T

!
Cuning-"Set"

.+Reageni and Gold+
+Sofvent Analysis+

------------

Collect éﬁéﬂucnt

Preg Pond
]

!

Recoven Vaﬁﬁeb in Plant

ITon-Exchange Resins
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CARBONACEOUS ORES :

"' gon .
- HEAP LEACHING
' - — -— - -— - -
Canbonaceous Matenial Type
4 * * * * * * * * *
. .Dehydrogenated Ornganic Substances
Y :szaphiuc B Kerogen-Carbohydrates
.......... Activated C Humic/Amino Acids-Fats.
] T i 1 SN o T
! ! !
Dailling & ! !
BLasting!!! + Deghee + ! Orne Mineralogy
® ! + 04 LR FEREAREER RS
! +Crushing + !
Loading tAnalysis + !
R P S O P t-------- # ] One pH
! ! ! FSALeeLloNF: Tecusnsainosmssnscus : dale e
! Crushing !
e® j -' -’
! ! ! Carnbon-Bond
Application of IPS Solution... ! PoLymens
S B S i e o o e e L 1. i hals db
Spray on Spray on !
Orne Thruck Conveyor Belt !
@ I ! . ! Oxidants
! / ! " ST = S il
Hauted. ./ ELevated ! ! !
by onto . ! ! !
Truck Hea +1PS Analysis+ +Reagent and Gold+
! / e # +Sofvent Analysis+
® ] / + Selection + sl se s &
’ One "Heaped" ! " +  Selection +
onto Pad ! ; H
! ! Flocculants !
! ! khkkkkk kKK ¥ !
! ! !
e . ! / e N N NN NN NP RRRE.
o Application of TIPS Solution/ : Spray Heap
Spray while Dozen is pushing, . D
Leveling, and ripping . Collect Effluent
! . Preg Pond
e ! !

. Cuiing-"Sed" .. oo i« ns s . !
Recoven Values Ain PlLant

Ton-Exchange Resdns
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' Thene are three common ways 2o add hypochlonite to an ohre fon pre-
® theatment, which ane:

1. Add sodium hypochlonite dinectly in so0fution
2. Add fiquid chlordine dinectly
‘ 3. Add hypochfornite by 4in s4itu generation.

*® The following figure presents the increase in gold valfue due to
hypochlonite pre-ztreatment forn Carlin carbonaceous ones. Note that
An addition to showing the response of the ore to pre-treatment,
that 1 have compared Zhe economics of the three methods of adding
(on generating) hypochlonrnite.

® The application of hypochlorite 44 sensitive to pH, as is iLLustrated

| by the goflowing two figures. Notice that forn the Canlin ore, the
amount of £ime added 48 as Aimporntant as the amount o4 hypoch;ornite.
The Canfin carbonaceous ores have been analysed as folLows:

One Categony One Type Organic Carnbon Au, t.o0z./%ton
o®
1 Canbonaceous .60 % .40 Au/ton
11 Canbonaceous .45 % .19
111 Canbonaceous .42 % .33
| )8% Mixed-Oxidized .06 % .20
\
) These alf nespond differently to hypochlonrnite, but all with positive

hesults. Testing 448 the only way to quanitify the response of any
pre-theatment nreagent/solvent.

} Notice that in the fLast iLLustration that the nesponse of ftwo
| Canlin one types 44 presented. 1% 4s obvious that the type 111
@ would have a bettern nresponse because hypochlonite 44 a much strongen
‘ oxidant in more acdd pH nanges; under a pH of 7 the oxidation potential
0§ hypochlorite Ls much greater and chlorine 4s heleased which 43
a good solvent fon gold. The onfy rnestrniction §on carbonaceous ohres
44 that they usually are in Limestone, which cosume acid. Afso,
notice thaz the Carkin ore Zype I has a natural buffered pH at 9;
- hypochlonite nesponse 4is stopped at a pH of 9 due fo the Liberation
. 0§ hydroxyl ions on fine grinding.

F 3
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HEWLETT MANAGEMENT

R. F. HEWLETT
PHONE (702)359-1069

.‘ Ore Type

® Carnlin 1
‘ Canlin 1
Caslin 11
Casxlin 11
Canlin 111
Canlin 111

Uzah-Kerogen
Open-PLz

Utah-Tails
Activated

Carben
¢ "

Nevada-Graphitic
Canbon

‘e )
Nevada-Activated
Canben

2602 Monte Verde Way
Sparks, Nevada 89431

Eggective Pre-Treatment
gon
Carbonacecus Ones

Pre-Theatment %

Au Extrnacted

Sodium hypochloaizte (NaOCL)-Liquid
Sodium hypochlordite (NaOCL)-24iquid
NaC£-NaOCL generation(ELectrnolyztic 0x.)
NaCL-NaOC& genenation(ELectrolyztic O0x.)
Liquid chlordine

Liquid chlorine

Ammonda (NH )

Sodium hypochfonizte (NaOCL)
NaOCL/Na,C03/NaOH; oxidant & strong bases
H2S804 -- NaOH; Sulphunrnic acid-neutrnalized
Potassium PerManganate (KMn0y)

Fennic ChLondide(FeCl3)

Sodium Bnomate(NaBn03)

Ammondium hydroxide (NH40H)
Sodium hypochlonrizte (Na0OCZ)
Feanic chlondide(FeCl,)
NaCL-NaOCL-HCL system

Fernndic chlonide(FeCl3z)
NaCL-NaOCL system

NaCL-HCL sysztem

Thiounea (NH7CSNH, )

Sodium thiosulfate (NayS3z04-5H,0)

Feanic chfonide(FeCls)

NaCL-Na0OCL system

NaZS302-SH O

Th&ounea(NQZCSNHz)

Halide complex(NaCf, NaOCL, Bromine)
Sod<ium Bromate (NaBnr03z)

90
92
95
96
79
94

92
95
95
&3
&9
93
90

9.1
21
87
e

79
&9
92
99
&5

§0
§5
79
99
95
&5

o\© o\© o\© 6\© o\© o\

o\© o\© o\© o\© o\© o\® o\

oO\° o\° o\® o\

o\© o\© o\© o\ o\

o\°© o\© o\© o\© o\° o\



HEWLETT MANAGEMENT

R. F. HEWLETT 2602 Monte Verde Way

PHoNE (702)359-1069 Sparks, Nevada 89431

Gold Dissolution Rates
(M{2Lignams Gold Dissolved Pern Houn)

Equal quanitities of gold fo4il wene weighed and allowed to dissolve

in vanious sofvents %o detenmine the dissolution hates. Aften the
time to dissclve was observed, the quantity of gold dissofved was
checked by titnaticn. Thenefore, the rate of dissolution was computed
(mifLigrams Au/Houn), and the dissolution nate cost{mifligrams Au/

$ 1 Solvent Cost pern ten so0lution). These nesults are presented

to ilLustrate:

1. The dissclution rnate of cyanide 4is very sLow compared
to othen hatfide s0fvent systems.

2. The netfative cost of cyanide companred to halide
systems 4& much highen(for cyanide).

3. Halide system so0fLvents anre economic for pre-ztrneatment
applications to carbonaceous ores.

Basic to the above 448 Zhe concept that aurous chlornide is inscluble
in waten but 4s so0luble 4in sodium chlonide. This 4is based on the
gollowing:
A. The initial neaction between chlornine & gold 4is;
2 Au + Cly = 2 AuCt
B. The nate of so0lution of the gold is controlled by
the nate at which the insoluble aurous chlonride
g4L&m L& nemoved from the sunface by the following;
AuCl + CL, + CL = AuCt,
and AuCl + Ce~ = AuCZZ-
C. The aurous chlonide Lon 4s Rater oxidized to the

aunic state, but in dilute chlorine sclutions this
48 not the nate-controlling reaction.



HEWLETT MANAGEMENT

® R F HewLerr 2602 Monte Verde Way
PHONE (702)359-1069 Sparks, Nevada 89431

. Sodium Cuyandde

L This standard Leach scfvent produces the follLowing dissolution
\ rates:
‘ . Solvent Concentration; ML{ZLigrams Au
°  / ton sclutdion Dissclved Pen Houn
5 2.4
‘ ] 3.0

Scdium Chlcride-ChLorine System

.. salt(NaCl) per ton sclution. This provides an excess chlonine
( Lon. Tnto this standard brine solution was added various amounts

A standard-brine-solution was prepaned using 58.86 pounds of
‘ 0y £4iqudid chlorine. FollLowing are the Au dissolution nates:
|

Solvent Concentration; MilLigrams Au
® ¥/ ton so0fution Dissofved Pen Houn
L1168 .18
.236 1.2

.. 2,56 106.

Additionaf zeszts were made with brine soclutions and Liqudid chlordine
because c¢f the application of chlorine 2o make hypochlonite fon
carbonaceous ores. An equal amount 0f gold foil was dissolved in
K varnious combinations of concentrations of chlorine and salt. The
. time to dissolve the gold was divided by the cost 0§ the solvent
(pen ton solution) to yield a time-of-dissolution vs. cost nelation-
Ship that afllows direct comparison because 04 the standarndization
0f alf of Zhe vaniables. The plot of these data ane presented 4in
the 4cllcwing LiLRustration.
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HEWLETT MANAGEMENT

N fes

® R F Hewierr 2602 Monte Verde Way
PHONE (702)359-1069 Sparks, Nevada 89431

@ scdium Cheonide-Checrine-H,80, System

L The same standrad-brine-so0lution was used wizth 58.86 pcunds of
salt(NaCl) pern ton of so0lution. Into this sofution was added

| various amounits o4 Liqudd chlonine and sulphuric acid. Following

| . are The Au dissolfution rates:

Solvent Concentrations; MiLeligrams Au
# / ton solution Dissolved Pen Houn
CLy HySOy
- 1168 o 7.8
\ L1168 14, §.4
‘ 236 5. 16.2
2.36 14. 108.6

Chlonine Solution

Two differnent Liqudid chlorine s0flutions wenre prepared with Zhe
gollowing results:

Sofvent Concenztration; MiZRZigrams Au
# [/ Zon solution Dissolved Pern Hour
. 874 3.6

4.0 20.4
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HEWLETT MANAGEMENT
® R F HewLerr 2602 Monte Verde Way
PHONE (702)359-1069 Sparks, Nevada 89431

Chlornine-H,80, System

Various sulphuric acdd concentrations were added to chforine
sdofutions, with the folLlowing nesults:

Solvent Concentration; Milligrhams Au
# /| ton solutdicn Dissolved Pen Hounr
.874 1.6 9.
. 874 16. 21.8
.874 20. Ly I

Chforine Sclutions

Varnious solvents were mixed with chlonrine so0lutions, with the
gollowing nesulzts:

Solvent Concentration; MiLEligrams Au
# |/ Zon so0lutdion Dissolved Pen Houn
C£2 Othen
4. 1. BfLZ 19.2
4. 4. CaCZz 40. 8
4. 16. HCL 225.6
| 4. 40. Na2804 19.§
P 40. NaF 21.



HEWLETT MANAGEMENT

R. F. HEWLETT 2602 Monte Verde Way
PHONE (702)359-1069 Sparks, Nevada 89431

. Bromine Sclutions

» Vardcus sclvents were dissolved 4in bromine solutions with the
jolLowing nesults:
. Sclvent Concentration; MigLigrnams Au
o ¥ |/ Zon so0fution Dissolved Pen Houn
B, Othen
I 4. Cey 19.2
®
60. - 110.4
60. 40. NaCZt 960.

60. 50. KBxa 2220.
o®




R. F. HEWLETT
PHONE (702 )359-1069

HEWLETT MANAGEMENT

Analysis of Vandious

Gold Solvents

2602 Monte

Dissolution

Verde Way
Sparks, Nevada 89431

Scfvent Concentrnation;¥/ton soln. Rate; Mg. Au Pexn
Rank Reagent A Reagent B Reagent C Mg. Au/Hnr. $ 1 Sokventl(s)
1 60. Bnrg 50. KBz 2220. 94.9
2 4. Cﬁz 16. HCL 225.6 74.12
3 60. Bnyg 40. NaCk 960. 60.
4 4. CL, 4. CaC¥y 40. 8 60.
5 4. C&, 20.4 51 .
6 2.36 C4y 58.86 NaCt 106§. 41.7
7 874 C¢, 3.6 40.
& 4. C?.z 5 Bsz 19,2 20.
9 .874 (¢, 1. HZSO4 9. 22.5
10 2.36 C&, 14. HZSO4 56.86 NaCt 108.6 15.7
11 60. Bn, 110.4 7.7
12 .874 CL, 16. H,S80, 31.8 bis3
13 874 CL, 20. H,S0, 37.2 6.3
14 1. NaCN 3. 4.8
15 236 C&, 5. H7S80y4 56.86 NaCk 16.2 4.1
16 4. C&y 40. NaF 27, 2.8
17 . 118 CLy 5. HgS04 568.86 NaCt 7.8 2.0
18 5. NaCN 2.4 1.9
19 i. CL,  40. Na,S0, 19. 8 ] 1.5
20 118 CL, 14. H,S04 58.86 NaCl §.4 1.8
21 .2 NaCN 36 1.3
22 118 CLy 56.66 NaCt 1§ el
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TOMBSTONE HEAP

Following are recent samples taken from the heap, grouped by

screen size and mineral:

Ore Type
Clay
Fines
Large
Manganese

The above were weighted by their respective weight percent age

Troy Oz./Ton

Au

.041
.086
.038
5 123

Ag

.26
5 2
.53
1.44

Value* :Total

Au Ag Value
$10.25 $1.95 §12.20
21.38 2.18 23.56
9.38 3.94 13.32
38.75 10.80 49 .55

1¢Y

(15%,25%,40% & 20%) and the average value ($250 Au & $7.50 Ag*)

is $22.95.

would be $15.00.

The operating costs will be under $5.00 per

Assuming a 65% recovery, the resulting ore value

ton ore, yielding a net operating profit before taxes of $510.00

per ton ore.



SOUTHEAST CLAY
.021 Au/.12 Ag

NORTH CLAY

.042 Au/.30 Ag

165

SOUTHWEST CLAY SOUTH FINES SOUTH LARGE

.060 Au/.36 Ag .120 Au/.42 Ag .042 Au/
.57 Ag

|
I
SOUTH MANGANESE ‘
|

.150 Au/1.89 Ag

TOMBSTONE '"HEAP"
K oK K oK oK oK oK K K K K kK kK %

Assays of ore types
and sSizesS...vew 566

. - ? _
/ 3) o~ NORTH MANGANESE
S e East .177 Au/1.98 Ag

West .138 Au/.45 Ag

NORTH FINES NORTH LARGE

.051 Au/.15 Ag .033 Au/.48 Ag



Location

Heap

Noath Ramp
Emenald Oump
Contention
Sh-%

Contention
Dike-Cave
Open-Pit
Anea

TOMBSTONE

Sampling Summany
Manch 12,

Ore Type

Coarse
CLay
Fines

Manganese

Contention
Fines/coanse
Tailings
Canbonaceous

Altered Dike/
Limestone-
No Manganese

Troy 0z./Zon ohre

1979

Gross Value

($250/%7.5)

Gotd Sitven
.038 53
.041 .26
.086 29
«155 1.44
.138 1.31
« 127 2.72
.050 .63
.234 1.56
.158 1.94

$ 13.4¢%

{3
23,
49.

44.
52,
17.
70.

36«

20
56
55

33
15
23

20

00

/¢ G



/6T

L
TOMBSTONE
o
Nonth Ramp Sampling: !
(Tom Schlfoss et. al.)
. (C. Escapule Lab Resufts);
° !
Sample Numbexr Troy 0z./%on s0&n. Troy 0z./Zon ore
. Gold Silven Gold Silven
& NR- 1 .043 2 .129 .93
NR- 2 .040 .38 120 1.14
NR- 3 .063 1.80 . 189 5.40
& NR- 4 « 059 .24 el 17 « 18
; NR- 5 .043 41 129 1.23
‘ NR- 6 104 .58 .312 1.74
@ NR- 7 037 .29 11 .87
NR- 9 .039 .41 117 1.25
NR-10 .034 .20 .102 .60
® NR-11 .034 «29 .102 .87
NR-12 .040 «eq .120 .87
| NR-13 « 052 .46 « 1 56 1.38
X ) NR-14 + 059 <20 17 .60
- @
NR-15 . .037 25 111 15
3 Ave. .138 1.31
@
@
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TOMBSTONE

Nonth Ramp Sample Map:




TOMBSTONE

Open Pit Samples
Contention Dike

Summanry of Contention Dike Open-Pit Samples:

Sample Identification T.0z./ton oire Gross Value/Zon onre

Gokd Sitven ($250/$7.50)

Channel Coanrse L126 .39 $
A-Fines/coanse/mixed <1350 1.532

B-Fines/coarse/mixed . 135 7.88

C-Coanse .105 .48
D-Fines/Coanse .158 1.94
Ave. .158 1.94 $

34.
42.
55,
29,
54.

36.

43
40
35
&5
05

oooooooooooo

765
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&
TOMBSTONE ,
. ) Open Pit Samples
° Contention Dike °
‘ Sample Identification T.0z./%ton so0ln. T.0z./%on ore Gross Value
Ton Onre
® Gold Silven Gold Silven ($250/%$7.5)
Channel Sample along
Contention Dike .042 .13 .126 .39 $ 34.43
Ps A- Fines .060 .70 . 180 2.10 60.75
A- Mixed(mine nun) «035 « 25 105 « 1B 31.88
A- Coanse .035 3T .105 Y.kl 34.58
“ B- Fines .055 2.05 165 6.09 §6.93
B- Mixed(mine run) .040 <35 120 1.05 37.88
; B- Coaxse . 040 .50 120 1.50 41.25
L
C- Coanse(Channel) .035 .16 .105 .48 29.85
D- Fines .050 .96 «150 2.88 $9.10
°® D- Coanse 055 .33 165 .99 45.68



/

Sample Location
Map Showing
Open-Pit

Sampled March 1

5

1,

/

by RF Hewlett and

Dusty Escapule........
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TOMBSTONE
Special Samples:
(Tom Schloss et. al.)
(C. Escapule Lab Results);
Sample Numben Troy O0z./%on s0&n. Troy 0z./Zon ore
Gotd Silven Gokd Silvenr

Emenald Dump;
Fines .037 2.14 111 6.42
Coanse .060 .38 .180 1.14
High Ag .026 .70 .078 2.10
Hot H .046 .40 .138 1.20

« 127 2.72
Contention e B 5 S
Tailings; R —
East 010 s 21 .030 .63
Middle .017 .28 .051 .84
West .023 .14 .069 .42

.05 .63

V&L

Sh-% .078 .52 .234 1.56:-

ot Jign = FEE D
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TOMBSTONE

Special Samples

CYANIDE vs. ACID LEACH:

To estimate the effectiveness of cyanide as a Leaching so0fvent
without pre-treatment, samples taken from the same Location were
Leached with cyanide and aqua negia to deteamine the nefative
necovenies. It is known that aqua regia will dissolve all of
the gold and some of the silver, making aqua regia a good
estimaton of total value(heads). For gold, aqua regia 48 monre
precise than fine assays, and with the use of an atomic absorpztion

machine, 4is much fasten. FolLowing are the nesults:

CYANIDE AQUA REGIA PenCent
CYANIDE
T.0z./ton s0&n. T.0z./ton s0&n. RECOVERY
Orne Type Gofd Silven Gold Silvexn 0
Sh-1 .020 « 27 .070 .42 29 %
Emernald Fines .005 .24 .045 + 21 11 %
Contention Tail£s.020 .21 .047 .08 43 %
North Ramp-6- .025 2.85 .082 « 52 30 %

The above cyanide-aqua regia comparison congirms Ralph VanArsdale's
statement concenning the recovery of only 10% of the values §xom
the manganifeous ore Left 4in the Emernald dump and what was hauled

2o, the heap and Leached. e



"71 MINERALS CYANIDE LEACH TESTS

Notice that the projected necoveries were Low(under 50%) for ;
a cyanide Leach. Realize further that cyanide was used to

determine the dump grade, which does not rneflect to true

total grade. "

o

il

S

L.



December 23, 1974

Memo to: R. J. Hewlett
"From: R. M, Darrah
Subjects Tombstone Metallurgical Test Results

The results for the second series of cyanide leaching

test to evaluate heap leaching are as follows:

Gold Leached, oz/ton Silver Leached, oz/ton
Dump lday 2 days . dday 2.dayg
Tran 11 0016 0023 .35 0“
Empig‘on il «015 022 23 »32
Toughnut ® 08 -010 026 .32
Contention 1 . 24 ..3. .52 070
Little Joe 0006 0008 034 053
West S‘.d. 0013 0018 o“ 060
Grand Central 007 .010 59 76
Lucky Cuss .018 024 31 73
Emerald 0004 .005 o“ 057
Contention 2020 2033 183 1,18
Average .013 .018 «46 62
Using §4.50 per troy oz, for silver, and $185 per troy oz,
for gold, the total leached values in §/ton for 2 days
leac are as follows:
Ttanquility......G.SO West Side..ceeeeb.1ll
mpir......QOOOCOSOAS Grand Central., 5.31

Toughmxt...nu. 3.20
Contention 1 ... 8.80
Little JoG.icoeess 3.92

mck;' CussS.eesees 7475
Emeraldecescees 3.53
Contention 2 ,.11.35

The total silver recovery for 2 days is $2.77 per ton and

gold recovery is $3.40 per ton, for a total gold and silver

average of $§6.17/ton,

Cyanéfle consumption in 2 days has been about one
ton with the exception of Contention 1 and
have used about two pounds
days is sbout 1,5 pounds per ton.

per
ss, which
per ton., Lime consumption for two



[ 7&
Page 2

The above rnidt- are extremely enoouraitng in regards
toftho economics and viability of heap leaching.

A recommendation to proceed with the initial 50,000

ton production test will be made when tests 10 - 19
are completed, This will be around Jan. 3, 1973,

. An g —

Robert M, Darrah
Consulting metallurgist

cc: Jim Kennady
File (2)



Dump

Contention 1
Lucky Cuss
Contention 2
Tranquility
Grand Central
Empire |
West-Side

Totals/Aver.

1/ Based on $4.50/troy oz. silver, $185/troy oz. gold

Projected Gold and Silver
Production From Heap

Leaching the Tombstone Dumps

December 30, 1974

U. S. Dollars/short ton

17777

Estimated Tons Recovery 1/ Net Profit 2/ SProfit 3/

100,000 7.00 4.00
55,000 5.90 2.90
20,000 10.58 " 7.58
50,000 5.39 2.39

- 50,000 4.61 1.61
40,000 4,32 1.32
. 10,000 5.41 2.41

325,000

2/ For $3.00/ton net operating cost
3/ Tonnage x net profit/short ton

M

400,000
159,500
151,600
119,500
80,500
52,800

24,100

988,000



/7%

e . Mining and Leaching
' Sequence, Tombstone
‘ Waste Dumps
g'
9
® Leach Period Tonnage ~ Dump Production, § Net Profit §
April 1975 20,000 Contention 2 211,600 151,600
‘April 1975 30,000 Contention 1 210,000 120,000
May 1975 50,000 Contention 1 350,000 200,000
®  June 1975 20,000 Contention 1 140,000 80,000
June 1975 30,000 Lucky Cuss 177,000 87,000
July 1975 25,000 Lucky Cuss 147,500 72,500
July 1975 30,000 Tranquility 161,700 71,700
e Aug. 1975 20,000 Tranquility 107,800 47,800
Aug. 1975 10,000 West Side 54,100 24,100
Aug. 1975 20,000 Grand Central 92,200 32,200
Sept. 1975 30,000 Grand Central 138,300 48,300
Sept. 1975 20,000 Empire 86,400 26,400
Oct. 1975 30,000 Empire 86,400 26,400
Totals 325,000 1,963,000 987,800
Month Production $ Net Profit § Cum. Net Profit §
April 1975 421,600 271,600 271,600
May 1975 350,000 200,000 471,600
June 1975 317,000 167,000 638,600
July 1975 309,200 144,200 782,800
Aug. 1975 2543100 1043100 886 ;90b
Sept. 1975 224,700 74,700 961,600
86,400 26,400 988,000

Oct. 1975

x



Tranquility
Empire
Toughnut
Contention 1
Little Joe
West Side
Grand Central
Lucky Cuss
Emerald
Contention 2

Average |

Summary of

‘Cyanide Leach Tests

1449
1061

962
2155
1711
2217
2345
2192
1831
4419

Metal leached, Mg.
- Silver

Gold

78
65
27
95
30 .
60
40
71
18

115

Metal leached tr oz/ton ore

/7]

Silver =~ Gold
" 0.37 . 0.0200
.0.27 '0.0167
0.25 0.0070
0.55 0.0244
0.44 0.0077
0.57 0.0154
0.60 0.0103
0.56 0.0182
0.47 0.0046
1.14 0.0295
0.52 0.0154

Sample size, POUNdS..eesecscecesccccsss 250

LeaChing t]'_me" dayS...,.'...-. LI N B N Y B

WaShing time, daYSoo.-ocunnooooop.ooo.o

Average cyanide consumption, lbs/ton...

Average lime consumption, lbs/ton......

Water usage, tons water/tons ore.c...e.

Application rate, tons water/day/ton ore

Extrapolated leach time in days for

production head, 50,000 tons/month
mining rate, 200 gpm sprayrat€.ceece.. 2

2.0
5.0
1.0
1.5
0.6
0.1

2
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Dump Location é:.ém Zch;d

Sample Weight, Lbs. '

Total Days Leaching

TOMBSTONE HEAP LEACH
METALLURGICAL TESTS

December, 1974

Conducted bys: -
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METALLURGICAL TESTS
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/_/t e /z / METALLURGICAL TESTS
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METALLURGICAL TESTS
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TOMBSTONE nﬁ’ LEACH
METALLURGICAL TESTS
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December, 1974

Conducted by:

Approved by:

[ . Reagent Consumption| Solution Assays MG. MG. % %
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37 TOMBSTONE HEAP LEACH ’ . ‘
METALLURGICAL TESTS
Dump Location ’Af/n_L Conducted by: ...
Sample Weight, Lbs. December, 1974
z Approved by:
Total Days Leaching
; Reagent Consumption| Solution Assays MG, MG. % %
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METALLURGICAL TESTS
Dump Location _Z fen; c. Conducted by:
Sample Weight, Lbs. Decembex, 1974
: Approved by:
’Total Days Leaching
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: ' METALLURGICAL TESTS
Dump Location (:mé;Zogg é"z"p‘;"" Conducted by:__
Sample Weight, Lbs, __ <30 ¢/ December, 1974
Approved by:
Total Days Leaching
y ; . Reagent Consumption| Solution Assays MG. MG. % %
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: TOMBSTONE HEAP LEACH 7 ! ' '
: : . METALLURGICAL TESTS :
Dump Location S : Conducted by: . ...
Sample Wei{ght, Lbs, ' 257 Dry Decembary 1975
. o Approved bys
Total Days Leaching
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TOMBSTONE HEAP LEACH
METALLURGICAL TESTS
Dump Location Conducted by: ...
ampia Waight, Lbs. - 2470 D‘L December, 1974
Approved by:
Total Days Leaching
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TOMBSTONE Hg LEACH . ‘ '
METALLURGICAL TESTS
Dump Location . Conducted by: ..
Sample Weight, Lbs. - 250 D=y Bicembery 1974
Approved by:
Total Days Leaching
] Reagent Consumption| Solution Assays MG. MG. % %
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METALLURGICAL TESTS
Dump Location Conducted by: -
Sample Weight, Lbs. 250 ﬂp)/ Decembery 1974
4 Approved by:
Total Days Leaching
; Reagent Consumption| Solution Assays MG, MG. % %
Date GMS Ca0 | GMS NaCN | cc Water | cc Water Lime NaCN Silver Gold Gold | Silver | Gold Silver
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TOMBSTONE HE’ LEACH
METALLURGICAL TESTS

Dump Location Conducted bys, . .
}Sample Weight, Lbs. 250 2"}’ Pacambery L3N
3 Approved by:

Total Days Leaching A

. _ Reagent Consumption| Solution Assays MG, MG. % %
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METALLURGICAL TESTS

Dump Location Conducted bys, ... .
‘ Sample Weight, Lbs. 250 7"/ December, 1974
Approved by:
‘ Total Days Leaching

: Reagent Consumption Solution Assays MG. MG. % %
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METALLURGICAL TESTS
Durp Location E‘." ."é ';: Conducted by:
Sample Weight, Lbs. 2350 Try December, 1974
7 Approved by:
Total Days Leaching
. Reagent Consumption| Solution Assays MG. MG. % %
Date GMS Ca0 | GMS NaCN | cc Water | cc Water Lime NaCN Silver Gold Gold | Silver | Gold Silver
y | Month/Yr | Added Added Added | Removed | #/Ton Ore | #/Ton Ore | Oz/Ton | 0z/Ton | Leached | Leached | Recov.]| Recov,
5| 1z | #3287 —o | #ooo | &
o\ y-7s7 | SHr | ve.75 | /000 | T
] o = / - ” 0
/- 75~ —6~ & 7000 $R60 24 Jis 1. IR7 | .07 | 1£.0315| 275-07 .0"4 o7
3 ; : 0 7L 15 0
| 27| & | & | cooo | srra| Cw | Baqil] oyo |, ocs | 13.qwe|isr.ss |95, |.5050
— ; - S0 001> ot
| 2. 7€ & y 4 {oo00 20 W A e | onr | 26222 [17.7%2 Sk | s
e —~ : . o ) V5
L 2-793 - = 700 $ED8 A Tl S 110 B .orz | %7 022 éj_/%/é 'on.d/af 27700
- il : P /3
|27 o —=> |4000 |10 270 v fe | .4 | o5\ SLar57 82057 W53 1Y
i : o’{ o 4
s | 2 7< 74 -4 y 4 Y0 so0% Lor2 22232 l/224% ot Y| 27w
" il w |
otal] / _
ve. 4926791 (95-13
i »
B 1 - Daily E
2 2 - Cumulative
*




7/0 - .o ' .r ‘o & @ ( ® ® ® ®
TOMBSTONE HEAP LEACH . . .
METALLURGICAL TESTS
‘ Dump Location Zﬁln" 2 //, Conducted by: ..
‘ Sample Weight, Lbs. 7350 ey December, 1974
| 4 Approved by:
" Total Days Leaching
: Reagent Consumption| Solution Assays MG. MG. % %
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TOMBSTONE P& LEACH ‘ . ‘
METALLURGICAL TESTS
Dump Location {:Ca é¢&: a Conducted by:
Sample Weight, Lbs, 23570 " ry Decenbexy 1974
Approved by:
Total Days Leaching
. Reagent Consumption| Solution Assays MG. MG. % %
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TOMBSTONE HE LEACH ‘ . .
METALLURGICAL TESTS
Dump Location (o njggd /PP Conducted by:
Sample Weight, Lbs. 230 pry December, 1974
’ Approved by:
Total Days Leaching
- % Reagent Consumption| Solution Assays MG, MG. % %
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TOMBSTONE HEAP LEACH . .
‘ METALLURGICAL TESTS
‘ Dump Location [neéy [,g;; Conducted bys . .
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| Approved by:
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' . . TOMBSTONE QP LEACH . . ‘
METALLURGICAL TESTS
~ Dump Location £ u:éx 14 asS Conducted by:
\ TRl por
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