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copy and gi vJ~ ~'~ '~~ur input on i~. :.i sl,'c~be:u..tiey~ ~~.(; i~ ;? ~jle . ~es't 
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t ion Ass 0 cia t e~, t h a rL~~,n. y ;:A,~:h,i~r: g r 0 up? 
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'-
I ~do not have as precise an answer to the first: question as I 

would like; but, as I e~plained 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. 

• 

.e 

• 

--
•• 
• 

While I will briefly discuss both o.f these Qu est ion s 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 t eams 

can be briefly summarized by the following four factors: 

+Organization 

+Advanced Techniques 

+Motivation 

+Expertise 

Taken sequentially and given more detail, ~hese factors are: 

1. Organization - As an explorat i on c~nsult'ing firm, South

western Exploration Associates has a.ll comp onen·t ·s o 'f a 

fully-integrated exploration team. Tn fac 't, though not 

comparable in numbers, I believe that we have more com

ponents of a complete exploration groupth6n an'Y other 

entity, except possibly some of the largest ~il ~ompanies 

that have been involved in mineral exploration. For 
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certain, we have more capabilities than any other explor-

ation team headquartered in the Southwest~ The compon-

ents of this exploration team are carefully managed and 

organized to form a mutually reinforcing, integrated 

effort--something that is lacking in every other explor-

ation group with which I am familiar. 

components include: 

The various 

A. A Professional Geological Staff 

B . An Aerial Photography Division specializing in the 

most-advanced and highest-quality color aerial 

photography available for mineral exploration 

purposes. 

c. 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. 

H. 

Computer Services, with a staff operating '24 hcur s a 

day using the most-advanced computer woi'd -processing 

equipment . 

-
Business Services, including a bookkeeper and secre-

tarial staff . 
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2. We have made an effort to use the most-advancd explora

tion techniques available which are directly applicable 

and cost effective. In many cases, much of the advanced 

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

items that are available at relatively low costs. They 

are being used by other industries but have not been used 

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. 

4-
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'-

3. 

4 . 

c . We have extensive 

supported by our 

Literature 

registered 

Research capabilities 

libratian with data 

f i .l in g and ret r i e val bas e don 0 u r DEC Com put e r 

System. 

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. 

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 

w.as. However, I believe that the mineral industry and opportun-

~ties for profit from discovery of mineral resources is in a 
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great state of flux, and recent historical 

b-e projected accurately into the future. 

paramete~s might not 

I think - it is also 

a)C i 0 mat i c t 0 s u c c e s s f u 1 i n v est i n g t hat g rea top P b r tun i tie s for 

potential 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 become 

complacent and lethargic and have thus succumbed to more 

~ompetition in the last ten years. 

on their control has been the 

Almost ringing a- death knell 

blow dealt to them by the 

environmental regulations promulgated within the last 5-to-10 

years • These companies have had to layout in the range of one 
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blllion dollars for pollution control abatement. This combined 

w-i t h sin kin g cop per p ric e s has 1 eft the m fin a n cia 11 y m 0 rib un d , 

and 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 Oil Embargo of 1914 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 this 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 

explora tion 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 

variety 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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f-or well-publicized reasons) to get their hands on long-term 

I might also point oJt that this is 

an international situation with German, Canadian, French and 

probably Japanese companies partaking in the exploration melee in 

~table supplies of uranium. 

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 uranium 

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 exploration 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-mentioned comIl!odities 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 

t .h 0 ugh t 0 u t, e f f i c i e n t e x pI 0 rat ion for the s e ,c 0 m mod i tie s . 

g 
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t 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 

• 

.e 

• 

e_ 

·e 

• 

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 

dis c 0 v e r y 0 f cop per, mol y bed unum, and go 1 d . 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 we 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. BUL this 
only comes to $0 . 00321 per pound contained copper. 

q 
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"- The Carlin Gold Mine in northeastern Nevada near- Elko dis
covered in the early '60's by the Newmont Min~ng Corporation. 
By 1 96 3, N e wm 0 nth a din v est e d so me $ 35 0 , 000 ' i nth e pro j e c t 
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 Emmon~ Colorado Molybdenum Deoosit - 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 Oil of Houston, Texas - founded by Mr. Erving Wolfe in 
1968. INEXCO will be selling their Canadian uranium 
properties to the Saskatchewan Mining Development Corporation 
(a Canadian state-owned mining group) for 158.5 million 
dollars. Original investment unknown. 

10 
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"- Charles Steen the so-called Uranium Baron - -sold his Mi 
Vida Mine in Utah in the early '50's, which at that time had 
a net worth of approximately 100 million doliars. 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. 

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

mid-September. 

JAB/mp 

1599 

/1 
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FINANCIAL ANALYSIS 

Maj04 va~iable~ that ~elate to the economiC6 06 dep06it6 6uch a6 
Getchell a~e a6 60lloW6: 

1. Metallu~gical P~oce66 
2. Economic Tonnage & G~ade 
3. Capital Inve6tmel1.t 60~ each p~oce66 
4. Pe~Cent Recove~tj 60~ each p~oce66 
5. Ope~ating C06t6 pe~ ton o~e 60~ each p~oce66 
6. P~e-T~eatment and Induced Pe~colation c06t6. 

A 6ubtle va~iable inte~-action exi6t6 between "Economic O~e Re6 e~ve6-
B~eak-Even Cut-066 G~ade-St~ipping Ratio". Thi6 ~elation6hip mU6t 
be 6u~the~ quanti6ied with ba6ic te6ting 06 p~e-t~eatment ~eagent6 
and p~eciou6 metal 60lvent6, a6 well a6 the application 06 
"Induced Pe~colation Sub6tance6". 

In o~de~ to p~e6ent the economiC6 06 milling V6. heap leaching, 
an analtj6i6 wa6 made 60~ c.a~bonac.eou6 o~e depo6it6 that 6hould 
cove~ the ~ange 06 tonnage6 at Getchell. A gold head 06 0.15 
Au(t.oz./ton o~e) wa6 u6ed becau6e it i6 common at Ca~lin, C o~tez
Gold Ac~e6, Je~~itt Cantjon, and Me~ke~, Utah. 

Ba6ic a66umption6 and ~ange6 06 the va~iOU6 pa~amete~6 a~e: 

1. Heap Leaching V6. Milling (Conventi onal CCV) 
2. To nnag e ~ang e 06 1 to 10 millio n; O. 1 5 Au H ead6 
3. Capital Inve6tment: 

A. Heap Leaching; % to 5 million ba6 ~ d on p~od. ~ate 
B. Milling; 15 to 40 million ba6ed on p~oduction ~ate 

4. Pe~Cent Rec.ove~tj 
A. Heap Leaching := 75 % 
B. Milling:= 95 % 

5. Ope~ating C06t/ to n o~e 
A. Heap Leaching; $ 5/ton o~e 
B. Milling; $ 9-10/ton o~e 

6. P~e - T~eatment & IPS c06t6- unde~ $0.50/ton o~e~ 

The tollowing page p~e6ent6 the capital inve6tmel1t - ope~a.:ting c.06t6 
pe~ ~onnage-p~oduction ~ate 60~ a 6t~ipping ~atio 06 5.5~1 (W/O) . 
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PHONE (702)359-1069 
2602 Monte Verde Way 
Sp:arks, Nevada 89431 

The P.!tel.lent WOllth 06 the c.al.lh 6lo(JJ wal.l c.omputed ul.ling the 60Lf. owi ng 
al.l~umption~: 

1 • Pllel.lent WOllth 06 the c.al.lh 6low il.l c.omputed 601l 
thil.l illul.ltllation 601l Utah Intellnational ul.ling 
the Net Opellating PIl06it Be60lle Tax - bec.aul.le; 

A. NOPBT "balanc.el.l" COllpollate Tax Stlluc.tullel.l 
by not inc.luding taxe~, depllec.iation, 
depletion, etc.., and a66olldl.l a 6aill-bal.lil.l 
06 c.ompallil.lon 06 milling VI.l. heap leac.hing 

B. Utah Intellnational¢ COllpollate "Ec.onomic. 
Cllitella" il.l unknown 

C. Utah Intellnationall.l method 06 6inanc.ial 
analYl.lil.l il.l unknown. 

2. Intellel.lt Rate 0610% - pllel.lent wOllth 6ac.toll. 

3. Pll el.lent WOllth Equation; 

PW = (1 + i ) n - 1 
whelle; ~ intellel.lt Ilate 

n = mine li6e 

Thil.l bal.lic. equation wal.l modi6ied 601l a de6elled pelliod(mine pll e- pllod
uc.tion pelliod) and nonuni60llm annual inc.ome. 

The 60l1owing 6igulle pllel.lentl.l the Ilel.lultl.l. Not i c.e that 601l any t on nage, 
that the pllel.lent wOllth il.l 61l0m ovell 2 to 5 time 601l heap leac.hing 
Vl.l. milling. All.lo, the c.apital invel.ltment il.l muc.h lel.ll.l 601l heap 
leac.hing and thelle60lle heap leac.hing minimizel.l the Ilil.lk. 

.e 

• 
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PHONE (702)359-1069 
GETCHE LL 

2602 Monte Verde Way 
Sparks, Nevada 89431 

Ca pital In ve~ tm e nt a n d O pe~atin 9 C o~ t~ 

• De poh..it To nn ag e P~o d u cti on Ra te Ca pita l I nve~tment Ope~ati n9 Co~t 
(TPD O~e J (SR=5 . 5: 7 i /tOI1 o ~e) 

e Heap Le ach in g: 
************* 

• 200,000 12, 500 TPD $ 500,000 $ 5 . 00/ ton o ~e 

500,000 12,500 600,000 5.00 

1,000,000 12 , 500 700,000 5. 0 0 

• 2,000,000 12,500 1,150,000 5.00 

3,000,000 12,500 1,300,000 5. 0 0 

5,000,000 12,500 2, 2 00,000 5. 00 

.e 7,000,000 12,500 3 ,150 , 000 5. 0 0 

10,000,000 12, 500 5,000,000 5. 0 0 

Milling: 

• ** * ***** 

1 , 000,000 1 , 000 TPD $ 20,000,000 $ 9 . 2 5 

2,000,000 1 , 500 26,000,000 9 . 50 

·e 3,000,000 2, 200 3 0,000,000 9 . 7 5 

5,000,000 2, 500 35,000,000 70.00 

7,000,000 2, 750 37,500,000 10.00 

·e 10,00.0,000 3, 000 40,000,000 10.00 

"" 

·e 

• 
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PHONE (702)359-1069 

Fultth~e lt a.6.6umption.6 welte made in oltdelt to anatyze the cofnpaltative 
inte~ction.6 06 mitting V.6. heap teaching 601t the 60ttowing valtiabte.6: 

A. Olte Tonnage = 9 mittion 
B. Caltbonaceou.6 Olte Gltade = 0.123 Au Head.6 
C. Pltoduction Rate: 

1. Mitting; 3,000 TPV 
2. Heap Leaching; 12,500 TPV 

V. PeltCent Recovelty: 
1 . Mitting; 95 % 
2. Heap Leaching; 75 % 

E. Opeltating CO.6t.6: 
1. Mitting; $ 8.67/ton olte 
2. Heap Leaching; $ 4.57/ton olte 

F. Capitat Tnve.6tment: 
1. Mitting; $ 30,000,000 
2. Heap Leaching; $ 5,000,000 

G . Got d P Iti c e : $ 2 0 0 / t. 0 z . 
H. Plte.6ent Woltth Tntelte.6t Rate: 10 % 
T. Plte-Pltoduction Peltiod: 

1 . Mitting; 1 8 mo nth.6 
2. Heap Leaching; 6 mo nth.6 

The e66ect 06 valtiou.6 .6tltipping ltatio.6 on the plte.6ent woltth 06 
e the ca.6h 6tow can be examined 60lt a .6peci6ic .6tltipping Itatio 

by .6ubtltacting 50¢/ton wa.6te 601t each ton 06 wa.6te. The plte.6ent 
computation.6 alte ba.6ed on 5.5:1, which i.6 $3.25/ton olte. Thelte60lte, 
a .6tltipping Itatio 06 3.5;1 woutd lte.6utt in a heap-teaching CO.6t 
pelt ton 06 olte 06 $4.00. ' 

• __ U.6ing the above, the 6ottowing wa.6 computed: 

A. Plte.6ent Woltth 06 NOPBT V.6. Capitat Tnv e.6tment 
B. Plte.6ent Woltth 06 NOPBT V.6. PeltCent Recovelty 
C. Plte.6ent Woltth 06 NOPBT V.6. Opeltating CO.6t/ton olte. 

e __ The 60ttowing thltee 6igulte.6 plte.6ent the lte.6utt.6. 

e 
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The P~e~ent Wo~th wa~ computed 60~ a ~ange 06 cap~tal ~nve~tment~ 
60~ b~th m~ll~ng and heap leaching. The 60llow~ng g~aph p~e~ent~ 
the ~~~ult~. Not~ce the 60llow~ng: 

7. A~ the Cap~tal Inve~tment 60~ m~lling ~nc~ea~e~ 6~om 
$ 30 m~ll~on, the p~e~ent wo~th ~ap~dly app~oache~ 
ze~o; the di~counted ~ate 06 ~etu~n become~ ve~y low 
a6te~ a cap~tal ~nve~tment 06 $ 40 m~ll~on(m~ll~ng). 

2. The Cap~tal Inve~tment 60~ heap leach~ng doe~ not 
g~eatly e66ect the p~e~ent wo~th; 6~om an ~nve~tm ent 
06 $ 1 m~ll~on to $ 20 m~ll~on(the total ~ange), the 
p~e~ent wo~th only dec~ea~e~ 6~om $ 97.73 to $ 78.73 
m~ll~on(a change 06 $ 79 m~ll~onl. 

3. Not~ce that an ~mpo~tant ~elat~on~h~p ex~~t~ betwee n 
the ~ate 06 change 06 the Cap~tal Inve~tment - P~e~ ent 
Wo~th ~elat~on~h~p 60~ both the m~ll~ng and heap leach~ng 
ca~e; the ~ate 06 change ~~ a~ 60llow~: 

Rate 06 Change: P~e~ent Wo~th NOPBT 
Cap~tal Inve~tment 

$ 
$ 

dec~e a~e PW 

The p~e~ent wo~th 06 the NOPBT wa~ computed 60~ va~~ou~ pe~cent 
~ecove~~e~ 60~ m~ll~ng and heap leach~ng. The ba~~c 6act p~e~ented 
~n the 60llow~ng plot ~~ a~ 60llow~r 

7. M~ll~ng ~equ~~e~ double the pe~cent ~ecove~y to ) 
obta~n the ~ame p~e~ent wo~th a~ heap l~ach~ng; 
heap l e ach~n9 w~ll obta~n the ~ame p~e~ent wo~th 
06 the ca~h 6low a~ m~ll~ng at one-hal6 the ~ecove~y 

The p~e~ent wonth 06 the NOPBT wa~ computed 60n va~~ou~ ope~at~ng 
co~t~ 60~ m~ll~n9 and heap leach~ng. Follow~ng a~e the ~e~ult~: 

7. Fo~ the ~ame ope~at~ng co~t pen ton 06 o~e, heap 
leach~ng p~oduc.e~ an ave~age $ 27.5 m~ll~on p~e~eILt 
wo~th g~eate~ than m~ll~ng. 

2. Fon ~eal~~t~c ope~at~ng c.o~t~, the p~e~ent wo~th 
60n heap leaeh~ng ~~ about 2~ t~me~ that o~ m~ll~ng. 
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GETCHELL PARAMETERS 

Geology 

The ea~te~n pa~t 06 the V~~t~~Qt ~~ unde~la~n by ~hale, ~late, and 
l~me~tone 06 the P~eble Fo~mat~on(Camb~~an) and by l~me~tone, ~hale, 
and Qonglome~ate(Penn~ylvan~a and Pe~m~an). The h~ghe~ Qent~al 
pa~t 06 the V~~t~iQt i~ oQQupied by a ~tOQk 06 g~anodio~~te(C~etaQeou¢). 

The majo~ o~e depo~it~ a~e ~heetlike ma~~e~ ~~~egula~ly di~t~~buted 
in ve~n~ along va~~ou~ 6ault b~anQhe~ nea~ the ~u~6aQe but that 
Qoale¢Qe at depth along the ma~n 6ault. The ve~n~ Qon~ict 06 ~hea~ed 
and m~ne~alized cedimenta~y ~oQk wh~Qh i~ Qut by qua~tz and QalQ~te 
veinletc and whiQh Qonta~nc a ~06t Qa~bonaQeou~ gumbo. Mo~t 06 the 
gold i~ in the gumbo. Gangue, ~n add~t~on to gumbo, Qon~i~t~ 06 ~mall 
amount~ 06 ba~ite, Qhabazite, gyp~um, and 6luo~~te. Py~~te, py~~hot~te, 
a~~enopy~ite, ma~Qa~ite, o~piment, ~ealgak, ~t~bn~te, ~l~emann~te, 
Q~nnaba~, magnetite, gold, and ~Qheelite a~e the majok o~e m~ne~al~. 
Gold OQQU~~ a~ m~nute pa~t~Qle~ a~~oQiated with magnetite and Qa~bon
aQeouc matek~al in the gumbo and al~o a~ ~Ubm~QkO~QopiQ pa~t~Qle~ in 
py~~te and ma~Qa~ite. The k~Qhek gold aQQumulat~on~ a~e QhakaQte~~zed 
by ~ealgak. 

M~nekalogiQal Chemi~tky 

• Follow~ng ake the ~olvent~ 60~ the va~~ou~ mine~al~ at GetQhell: 

·e 

-e 

• e 

• 

M~ne~al Name 

Gangue; 
****** 
Ba~~te 
C haba z ·~te 
Gyp~um 

Fluo~ite 
Olle; 
*** 
Pykite 
PYk~hotite 
Ak~encpykite 
Ma~Qa~ite 
Ollp,[ment 
Realgak 
Stibnite 
C~nnaba~ 
Magnetite 
SQheelite 

Chem~Qal Equat..ton 

HZS0 4- 3 % HCl 
Zeol~te-Weak aQid 
AQid~, NaZS~03' & NH4 0 ~alt~ 
NH 4 ~ al-ti, aQid~ 

HN0 3 
A Qiii.6. 
HCl, HN0 3, NH 40H 
HN0 3 . . 
Alkal~ & Alkal~ Cakbonate~ 
KZS, NaHC03 -
Alkal~, NH4HS, KZS, & HCl 
NaZS, aqua keg~a, & HN03 
AQ~d~ 
NH 4Cl 
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Conventional cyanide milling method~ have been applied ove~ the 
lact ten yea~~ to "Heap leaching" technique~ that have ~e~ul:ted 
in lowe~ ope~ating CO~:tC, lowe~ capital inve~tmentc, and much 
highe~ p~oduction ~ate~. Mining Companie~ ~uch a~ Newmont and 
Place~ Vevelopment have pionee~ed the~e "heap leaching" innovation~ 
on o~e ve~y cimila~ to the ca~bonaceou~ and oxide gold o~e~ 60und 
at Utah Inte~nationalrc Getchell depo~it. 

A ~eview 06 the ~imila~itie~ 06 conventional milling and heap leaching 
6 ollow~ : 

Gold Metallu~gical 
Compa~i~on 06 Unit Ope~ation~ 

Millina 
******~ 

C~u~ hing 
G~indin9 

P~e-T~eatment 

Mate~ial~ Handling ~n Milt 

. 
A9ita~ion Leaching with CN 

. 
Liquid-Solid Sepa~ation 

ICounte~Cu~~ent Vecanation) 

Tailingr~ 

VL~po~al 
• Pond 

Recove~ 
P~eciou~ 

Metal 
Value~ 

in Plant 

Heap Leaching 
************* 

C~u~h 

Add IPS P~e-T~eatment 

Heap O~e on Pad 

Sp~ay with CN 

Collect E66luent 
~n P~eg Pond 

Recove~ 
P~eciou~ 

Metal 
Value~ 

in Plant 
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Both - Ca~lin(NewmontJ and Co~tez(Place~J had conventional cyanide 
milli and ~epa~ate heap leaching ope~ation~. Ca~lin ~an thei~ 
heap~leach e66luent into thei~ mill ~olution~ and Co~tez had ~epa~ate 
~ecove~y 6acilitie6 (ca~bon ad6o~ption). Both u6ed zinc p~ecipitaion 
in thei~ CCV plant~. 

P~oduction Rate 

It wa~ a~~umed that 60~ heap leaching, a con6tant daily ~ate 06 12,500 
ton~ pe~ day 06 o~e would be heaped on the pad. Fo~ a ~ange 06 tonnage~, 
it wa~ a~~umed that the p~oduction ~ate would not change becau6e on 
a one-~hi6t ba~i~, 12,500 TPV i~ 250,000 ton~ pe~ month on a 20 day 
month. I 6i~mly believe that 6o~ ~malle~ tonnage~, a high p~oduction 
~ate i~ the mo~t 6ea~ible due to the ca~h 6low ~equi~ement~ with 
~e~pect to the ope~ation economic~. Al~o, i6 the equipment i~ going 
to be on a lea~e-pu~cha~e ba~i~, it i~ mo~e economical to have a 
highe~ p~oduction ~ate on a unit co~t ba~i~(~ee di~cu~~ion in the 
ope~ating co~t-heap leaching ~ection). Alte~natively, i6 the mining 
and hauling i~ cont~acted, lowe~ unit c06t~ will ~e6ult on a highe~ 
p~oduction ~ate. 

Fo~ milling, lowe~ p~oduction ~ate6 we~e ~equi~ed due to the ~elation
~hip 06 capital inve~tment v~. p~oduction ~atei it i~ the p~oduction 
~ate 6o~ milling that dete~mine~ the capital inve~tment. 

• St~ipping Ratio 

--
e_ 

• 

Vue to a lack 06 in6o~mation, a ~t~ipping ~atio ~imila~ to Ca~lin~ 
ope~ation wa~ u~ed- 5.5:1. 

Capital Inve6tment(Milling) 

Place~ ha~ ~ecently dete~mined that the ~eplacement co~t 06 thei~ 
2200 TPV CCV-plant at Co~tez would be about $24 million. 
Fo~ ~ta~t-up utilization 06 thei~ exi~ting plant, it would c06t 
$18 million. 

PLACER ha~ hi6to~ically been able to take Becktel'~ e~timate~ 
6o~ plant co~t~ and build it them~elve~ 60~ 1/3 le6~(Co~tez, 
Ma~cQppe~, and Co~de~o) . 

.. 
Taking PLACER'~ ~eplacement capital e~timate 06 $24 million 60~ 
a 2200 TPV plant, thi~ would be $32.73 million 60~ a 300~ TPV 
CCV plant. 
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A ve~y ~ecent e~t~mate 6o~ anothen pnopenty 60n a 3000 TPV CCV 
plantwa~ $34 m~ll~on. 16 ~t could be bu~lt 60n 1/3 le~~ by veny 
cane6ul eng~nee.n~ng and u~e. 06 "ve.ny ~mall contnacton~", the. co~t 
would be $ 21 • 8 2 m~ll~on. - . . __ .. --._ 

It ~~ obv~ou~ that the de.c~~~on to bu~ld a conve.nt~onal CCV m~ll 
would have to be ju~t~6~ed by a g~eat deal 06 te~t wonk-eng~ne.en~ng, 
e.tc .. The.ne.6o~e., the. de.lay~ 60n the. ju~t~6~cat~on pha~e would be 
at le.a~t one.-hal6 yea~. The.n, the. lap~e t~me. due to plant con~tnuc
t~on(p~e.-pnoduct~on pe~~od) would be. about 78 month~. 

Fo~ punpo~e~ 06 th~~ analy~i~, 1 have. a~~umed only a delay 60n 
p~e-p~oduct~on con~t~uct~on(18 month~). Al~o, 1 have not ~nclude.d 
the co~t 06 mone.y(~nte~e.~t) ~n the 6~nanc~al analy~~~. 
Howe.ven, e66e.ct~ 06 ~uch ~te.m~ a~ intene.~t ane. accounted 60n ~n 
the. paname.tn~c analy~i~; the. capital ~nve.~tme.nt ~~ van~e.d 6nom 
20 to 70 m~ll~on dolla~~ to account 60~ all comb~nat~on~ 06 
cap~tal ~nve.~tme.nt e.~t~mate.~ . 

" It wa~ ~hown that the pne.~e.nt wonth 06 the. ca~h 610w 60~ m~ll~ng 
~~ ve.~y ~e.n~~t~ve. to cap~tal ~nve.~tme.nt. 

Note that an ove.hall cap~tal ~nve.~tme.nt e~t~mate. conta~n~ two 
compone.nt~; the m~ll co~t plu~ the m~n~ng e.qu~pme.nt and the. 
m~ne-plant 6ac~l~ty. 1 am a~~uming that ~n add~t~on to the. m~ll 
con~tnuct~on co~t~, the only othe.~ two cap~tal compone.nt~ ane. 
the wo~k~ng cap~tal and the. m~ne. ~ plant 6ac~l~ty; the m~n~n9 
e.qu~pme.nt w~ll be on a le.a~e.~pu~cha~e. ba~~~. Othe.hW~~e. the. cap~tal 
~nve.~tme.nt would be ~nc~e.a~ed by $5 m~ll~on, a~ expla~ne.d ~n the. 
~ ect~o 1'1 on 0 pe~at~n9 co~ t~ . . 

Cap~tal Inve.~tme.nt(He.ap Le.ach~ng) 

A b~e.ak-down 06 the. cap~tal ~nve.~tme.nt 60~ he.ap le.ach~ng 60n the. 
ca~e 06 a 70,000,000 ton de.po~~t. Lowe.~ cap~tal ~nve.~tme.nt~ (60n 
~malle~ depo~~t~) would be ~n p~opo~t~on. Not~ce that the. ~ame 
lea~e.-pu~cha~e ba~~~ ~~ a~~ume.d 60n the heavy e.qu~pme.nt, not mak~ng 
a cap~tal ~nve.~tment necce.~~a~y. The.~e co~t catego~~e~ and the 
cap~t~l ~nve~tme.nt ~~ veny ~eal~~t~c-~n 6act the.y can be ,cut qu~te 
a bit. due to the u~e 06 the h~ghe~t co~t~ 1 have ob~e.~ved ~n ~uch 
heap-leach~ng ope~at~on~ a~ Tomb~tone, C~~pple. C~e.ek, Nel~on, 
Gold6~eld, Round Mouta~n, Ca~l~n, Co~te.z, and Packahd(nean Love.lock). 
Fo~ all but Round Mtn., Ca~l~n, and Co~tez, the "~tant-up co~t~" 
we~e clo~e to one-hal6 m~ll~on dolla~~(~nclud~ng wonk~ng cap~tal). 
The.~e6o~e, my cap~tal co~t e~t~mate~ a~e ve~y ea~y to accompl~~h, 
and ~n p~obably all ca~e~(va~~ou~ tonnage~), cut them up to one. - haI6· 
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Foll~w~ng a~e the gene~al co~t di~t~ibut~on 6o~ heap leach~ng: 

• Gene~al Catego~y 

EYlg~Ylee~~Yl9 .............. 00 •• 0 •• 0 • 0 0 • 0 0 0 • 0 • 0 0 $ 54,900 

• Wate.~ SUJtvey . 0 0 0 0 0 •••• 0 • 0 0 0 0 0 0 0 0 0 •• 0 •• 0 0 0 0 0 • 0 22,000 

Well ...... 0 0 •••• 0 0 0 •••• 0 0 •• 0 0 0 0 ••• 0 0 • 0 ••• 0 0 0 0 27,000 

Wate.~ L~ne. .... 0 •••••• 0 0 • 0 0 ••• 0 0 • 0 • 0 0 0 0 ••• 0 0 •• 140,000 

• Pad ..... 0 •••••••• 0 •• 0 •••• 0 0 •••••••••• 0 0 ••• 0 0 0 110,000 

POYld~ ....... .. ....... 0 •• ••• 0 00 •••• '0' 00000000 44,000 

F eYl c.iYl9 ...... 0 0 • 0 •••• 0 0 • 0 0 0 • 0 0 ••• 0 ••• 0 0 0 ••• 0 0 22,000 

• _ Road~ ...... 0 • 0 0 •• 0 •• 0 0 0 • 0 •• 0 0 • 0 •••••••••• 0 •• 0 54,000 

H 0 U~~Ylg 54,000 

150,000 

• SpJtay-Le.ac.h~Yl9 Sy~te.m, 
CJtu~h~Ylg, & Me.tal Rec.oveJty Pfant 0 ••• 0 ' . 0 ••• 00 720,000 

GeYleJtato~~ /PoweJt o. 0.0 ••• 0 0 0 ••• 0.0. 0 •• 0. 0 ••• 00 160,000 

P~e-PJtoduc.tioYl M~n~Yl9 0 ••••• o. 0 0 0 0 to. 0 0 ••• 0 ••• 

• _ MaYlagement-Ove.~he.ad 0 •• •• 0.' •• 0 ••• 0 • 0 •• 0 •••••• 

550 , 000 

130,000 

.-
• e 

• 

AYlc.~lfaJty ............. 0 ••• 0 •••••••••• 0 0 •••••• 2,762,100 

$ 5,000,000 

Note.:~ Th~¢ ~~ 6o~ a ve~y faJtge. he.ap~fe.ac.h~ng 
ope~at~on; ~Yl the. tOYlnage ~ange 06 10,000,000. 
Th~~ ~~ why ~uc.h ~tem~ a~ anc~ffa~y aJte. veJty 

h~gh; ma~nte.Ylance 06 a faJtge 6feet 06 tJtuc.k¢ 
w~th a high ¢t~ipp~ng Jtequ~~ementI505:1Jo 
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The ~~~~pp~ng ~at~o 60~ the Getchell depo~~t ~~ unknown. One 06 
the ~ece~~a~y next ~tep~ ~~ to de~~gn a ~equence 06 open p~t~ 
~n o~de~ to quant~6y the ~equent~al ~t~~pp~ng ~at~o~, tonnage~, 
g~ade~ and the con~equent~al 6~nanc~al analy~~~ ba~ed on 
metallu~g~cal te~t~ng to dete~m~ne the econom~c cut-066 g~ade~. 

Becau~e the ~t~~pp~ng ~at~o ~~ p~e~ently unknown, a numbe~ 06 
comb~nat~on~ 06 ~t~~pp~ng ~at~o~ wa~ u~ed to compute va~~ou~ 
t~uck ~equ~~ement~ 60~ an a~~umed cycle t~me a~ 6ollow~: 

St~~pp~ng 
Rat~o 

0 
7 : 7 
2 : 7 
3 : 1 
4 : 1 
5 : 1 

5. 5: 1 

T~uck Fleet 
Co~t 

Numbe~ 06 T~uck~135-ton) 

M~ll~ngI3000 TPVO 
Cycle T~me=~ hou~ 

5 
7 7 
16 
2 1 
26 
32 

35 

$ 4.375 M~ll~on 

Heap Leach~ngI72,500 TPV) 
Cycle T~me=~ hou~ 

7 7 
22 
33 
44 
55 
66 

73 .. . N~wmontICa~l~n) 

$ 9. 724 M~ll~on 

Howeve~, the total cap~tal ~nve~tment ~~ not ~equ~~ed 
becau~e the t~uck~ would be pu~cha~ed on a "lea~e-pu~cha~e" 
plan, a~ ~hown on the 6ollow~ng page. 

It ~~ obv~ou~ that the cycle t~me potent~ally can be cut 6~om ~ and 
~ 06 ~n hou~ 60~ m~ll~ng and heap leach~ng ~e~pect~vely, and that 
~t would be mo~e econom~cally 6ea~~ble 60~ long haul~ to:u~e la~ge~ 
t~uck~ wh~ch would ~educe the un~t ope~at~ng co~t~ pe~ ton 06 o~e 
hauled. II u~ed 35-ton t~uck~ ~n th~~ example becau~e they a~e a good 
comp~om~~e 60~ mode~ate haul~ w~thout exce~~~ve ~oad bu~td~ng, 
ma~ntenance, etc .. 
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Sparks. Nevada 89431 

The equipment lea.6e-puJtc.ha.6e payment.6 aJte pJte.6ented below: -_ 
• . 

Eguie.ment 

Cat. 769B 35-ton tJtuc.k.6 

-Cat. 988 6-yd. loadeJtl:J 

• Cat. V8K tJtac.toJt-d ozeJt 

Cat 977 loadeJt 

MILLING 
Monthly 

NumbeJt Payment.6 

35 

6 

2 

$ 192,000 

34,500 

14,600 

HEAP LEACHING 
Monthly ~ 

Num-beJt Payment.6 / ),) ulY}/k ) 
~ 

$ 4 0 1 , 5 0 0 ~~ It "'/ </1- . \ 

69,000 I 

73 

1 2 

2 14,600 I 
I 

3,000 

I 

Blade 
e 

WateJt TJtuc.k 

1 , 000 

1 , 000 

1 , 000 

1 , 000 

1 , 000 
I I 

e 

e_ 
e . _ 

• 

Pic.k - up.6 3 

MonthlYi 

$ 244,600 w 
. f ,I f{lil 

jJJ~ .. t l .' ~ ~ /., 

CO.6t/ton oJte 
CO.6t/ton mat eJt~al 

$ 2. 72 
.42 

5 2 , 000 

$ 492 100 · · 
, '1" =- I ,' 

$ 1 . 97 
. 30 

Notic.e that th~.6 lea.6e-puJtc.ha.6e agJt eem ent would have an "own eJt.6 h~p 

payout" 0622 month.6. Then the own e Jt.6h~p C.O.6t.6 06 th e equ~pm e nt 

would be c. on.6 ideJtably le.6.6, even w~.:th Jt eplac.ement 06 .6ome 06 the 

un~t.6. 

16 mOJte than one .6hi6t ~.6 c.on.6ideJt ed, the 6ollowing would Jte.6ult : 

Egu~ement One-Shi6t Two-Sh~6t ThJt e e-Shi 6t 

TJtuc.k.6 $ 401,500 $ 325,600 $ 290,400 

LoadeJtl:J 69,000 55,200 50,600 

VozeJt(.6) 14,600 11,680 11,68Q 

'I r ~·· 
'-

_ .. _ - 35J 0( 0 

Montlily C.O.6 ti 
S,~' - n ) 

.. PeJt ton OJte $ 1 . 97 $ 1. 60 $ 1,44 

PeJt ton MateJtial .30 . 25 : 22 

, 
, 11'.( . ! 1'., 
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PLACER'h ~~~~nt ope~ating ~Ohth and thoh~ uh~d 6o~ ~htimating 
thei~ Co~tez hta~t-up op~~ating ~Ohth pe~ ton 06 o~e a~e: 

MilLing 
Admin. & Ov~~head 
O~e Haulage 
O~e Rehandling, 
Stodz. Pile, & 
Plant Se~vi~e.6 

2200 TPP* 

$ 2.00 
2.00 

.50 

. 50 

$ 5.00 

*Co~t~z plant hta~t-up ehtimate(1978). 

3000 TPV 

$ 2. 75 
2. 25 

.50 

.50 

$ 6. 00 

The Co~tez e.6timate(1978) 6o~ o~e and wa.6te moved i.6 50¢/ton. 
Noti~e that thih ih hlightly mo~e than the lea~e-pu~~haheyaym ~ nth 
whi~h yield a dep~~~iation-inve.htment hituation. '2 a cJ tI..s /'97 , .... \ .~ __ 

Th~~e6olte, the total opeltating ~Oht 6o~ milling ih ~: ' J6 ;:loth~ ; - --~,) . 

,. 

Stltipping Ratio 

o 
1 : 1 
2 : 1 
3 : 1 
4 : 1 
5 : 1 

5 . 5 : 1 
6 : 1 
7 : 1 
8 : 1 
9 : 1 

10: 1 

~petz.atin9 COht 

$ 6.00 
6.50 
7.00 
7.50 
8. 00 
8.50 
8. 75 
9.00 
9.50 

10. 00 
10. 50 
1 1 • 00 

In bltdelt to Itelate the opeltating ~Ohth pelt ton olte to yhe nume~ouh 
~Oht 6a~tOlth ah yet unquanti6ied, ehpe~ially .6ttz.ipping ~atio, the 
ope~ating ~Ohth have b~en ~anged 6tz.om $ 6.00 to $ 15 petz. ton 06 o~~. 
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• R. F. HEWLETT 2602 Monte Verde Way 
Sparks. Nevada 89431 

• 

• 

• 

• 

• 

• 

PHONE (702)359-1069 

Ope~dting C06t6 (Heap Leaching) 

The di~t~ibution 06 di~ect co~t6 at Ca~lin(1974) 60~ thei~ heap 
leach ope~ation on a ba6i6 06 10,000 ton6 o~e pe~ month: 

Cate9.o~!1. Ope~ation Repai~ Total E.6t. C06t 

C~u6hing 14. 9 % 10. 8 % 25. 7 % 7 5 ¢/ton 
Loading & hauling 21 . 4 18. 0 39.4 24 
Leaching 14. 9 12. 1 27. 0 1 6 
Plant 4.3 1 . 0 5.3 3 
Re6ining 2. 2 . 4 2 . 6 2 

100 . 0 60 ¢/ton 

A ve~y ca~e6ul analY6i6 06 heap leaching ope~ating c06t6 wa6 made 
6~om the ope~ating 6umma~ie6 06 6ix heap-leaching ope~ation6. 
The 6umma~y ~e6ult6 applied to the Getchell depo6it a~e(SR = 5.5;1); 

Catego~!1. Ope~atin9. C06t/ton o~e 

C~u6hing 
Mining; 

Sample P~epa~ation 
V~illing 
Bla6ting 
Loading 
Haulage 
Vozing 

Leac.hing 
Plant 
Admin. & Ove~head 
Shipping & Re6ining 

P~e.,..T~eatment 

e Notic.e that the m-<..n-<..ng c.o~t if.; $ 3.25, which 
if.; ~elated to the ~t~ipping ~atio!5.5:7), 
o~ 50¢/ton o~e af.; ~tated p~eviou6ly. 

$ 0.25 

O. 7 8 
.37 
. 31 

? -.49 _~ J ~ _ 
1 . 4 7 

.49 

.15 

.40 

.25 

.16 

.54 

$ 5.(J0 
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Cltu-6hing 

Newmont cltu~hed theilt olte nolt heap leaching to 3/4 inch. Theilt 
con-6i~t~ alte plte~ented below: 

Sclteen Size Weight % Gold A~~a'i. % Au Vi~tltibution 

-3/4 .<. n . + 1/2 inc.h 34.2 % 0.11 t. oz. 23. 5 % 
- 1/2 .<.n. + 1/4 inc.h 29. 5 .09 16. 6 
-1/4 .<.n . + 6 me~h 9.4 . 1 2 7 . 1 
- 6 me~h + 20 me~h 8. 7 . 1 3 7 . 1 
-20 me~h + 200 me~h 7.4 .40 18. 6 
-200 me~h 10. 8 .40 27. 1 

100. 0 100 . 0 

The Itecovelty obtained by heap leac.hing the above olte wa~ 65.7 %. 
The Itecovetw Wah k20t ijighe lz due t.o pOOh p~IHQeation lte.6u~llig 6!L,Qm 
t..lii: __ J~ne~ a_~~ __ y--al_ue_-6_ {.i~.- _~p __ il'J __ th.e. coalt~e. A new developm ent that 
~olve~ the pltoblem i~ the u~e on "It!sfu~_e..<i-Ee~_~2l:_atio .~ Sub~tance~". 
Thi~ allow~ a Itec.ovelty on ovelt 85 % c.ltu~hing 6inelt tna-n-3~n!:h in 
it i~ nece~~alty nltOm an ec.onomic point~06~view. 

Analy~i~ on othelt pltoje·c.t~ whelte the ltelation~h~r;,..lq, .6E cj~Ij.\ee/o4. ~ I ! 
c.ltu~h.<.ng v~. peltc.ent Itec.ovelty alte a~ 60llow~: ~ ! ~ -

Vegltee on CItU~ hing : A~ Mined -,-2 inch -3/4 inch -1/2 inc.h 

PeltCent Recovelty 50 % 60 % 73 % 83.6 % >/ . 

Capital I nve~tment $ 1/4 MM $ 1/2 MM $ 3/4 MM 

Unit Co~t!Cltu~hingJ/ton olte 7 ¢ 1 5 ¢ 25 ¢ 

Au Value!. 15 Head~J $ 15/ton $ I8/ton $ 21.9/ton $ 40 . 32 

Inc. . Au Value/$I CItU~ hing $ 42.86 $ 46.0 $ 40.32 -
, 

The above analy~i~!whic.~ i~ a ~ummalty 06 numeltou~ ~tudie~J indic.ate~ 
that c.ltu~hing beyond appltoximately 3/4 inch yield a le~~~ than - optimum 
~ituation, but it -6till may be ec.onomic. but not optimum~ . U~e on 
"Induced Peltcolation Sub~tanc.e-6" would allow at lea~t a 75 % Itecovelty. 
Howevelt, peltcent Itecoveltie~ nltOm 30-,-75 % welte u~ed to deteltmine the 
e6nec.t 06 Itec.ovelty on the pne~ent woltht on the ca~h 6low. 
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·e 
• Blte.ak- Eve.n Cut-Onn Gltade. 

• 

• 

• 

·e 

.-

• 

Ante.1t mining, the. deci~ion to be made. i~ whe.thelt it would pay to 
pltoce~~ (heap le.ach) olt in the mate.ltial ~hould go to a wate. dump. 
Thi~ i~ to ~ay that nolt the. ca~e. on milling, it would pay to heap 
le.ach the low gltade.. Following alte the. blteai2 even cut-ann gltade~: 

MILLING HEAP LEACHING 
2200 TPD 3000 TPD No Cltu~hing Cltu~hing 

Po~ t Mining 
$ 5.00 $ 6.00 ....... Co~t . ....... $ 7 . 50 $ 7 . 75 

Blteak Even 
.026 . 032 .. . Cut-Onn Gltade . .. . 075 • 07 2 

(Head~) 

It would be ve.lty intelte~ting to know what the olte Ite~eltve~ would 
be nolt cut-a nn gltade~ on .070, . 075, .020, .025, .030, and .035. 

1 believe that would add many million~ on ton~ to the. leachable 
olte Ite~eltve, which would add both line and ca~h nlow to the. pltopeltty. 
Thi~ would glteatly Iteduce the ~tltipping Itatio, and con~equently the 
unit co~t~ pelt ton Olte., which nultthelt ennect~ the blteak even 
cut-ann gltade. . 

•. 
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Southwestern 
Exploration 

Associates, Inc. 

TOMBSTONE PROJECT 

r 

4500 E. SPEEDWAY, SUITE 14, TUCSON, ARIZONA 85712 (602) 795-6097 

r/ / 
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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 long, 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 

I e 
i 

of $23 per ton of ore. Thi s con firms prev ious sampl ing of the ore 

taken before it was heaped, when precious metal prices were 113 of 

today's prices. Existing leaching facilities on the property make the 

chemical processing of the ore very feasible and economic. 
• 

e 

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

$200,000 capi tal 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 capi tal investment increments of 

$50,000 because the expected required capi tal investment is under 

$100,000. Following are the profits participating interest and return 

e( for various required investment increments: 

• 

ee 

e 

Required Inv estment 
Increment 

Under $100,000 
$100,000-$150,000 
$150,000-$200,000 

Profits Participating 
Interest 

15% 
20% 
25% 

Expected 
Return 

$1,500,000 
2,000,000 
2,500,000 

One important feature of this investment is that the lease 

provides for taking "product in kind", which allows the inv estor 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 event" occurs at the time 

of the sale. 
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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 

Contractor pays 15% 
operating costs for 
60 days. 

Contractor pays 
operating costs for 
30 days. 

S.E . A. Hydromet 
pays cost plus 10% 
from start. 

12% 

10/0 

Expected Profit Re t urn 

Total Per Ton 

$1,500,000 ~1. 50 

$1,200,000 $1. 20 

$1,000,000 $1. 00 

35 



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 Expec t ed 

and Eguipmen t Rental Interest Re turn 

$0 - 25,000 2~/o $250,000 

25,000 - 50,000 5% 500,000 

50,000 - 75,000 7~/o 750,000 

75,000 - 100,000 10/0 1,000,000 

• 
• 



TOMBSTONE HEAP 

~ Following are recent samples taken from the heap, grouped by 

screen size and mineral: 

e 

, 

• 

Troy Oz. /Ton Value* ~Total 
Ore Type Au ~ Au ~ -Value 

Clay .041 .26 $10.25 $l. 95 $12.20 

Fines . 086 .29 2l. 38 2.18 23 . 56 

Large .038 .53 9.38 3.94 13 . 32 

Manganese .155 l. 44 38.75 10.80 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 . 

37 
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SOUTHEAST CLAY 

.021 Au/.12 Ag 
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NORTH CLAY 

o 
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SOUTHWEST CLAY 

.060 Au/.36 Ag 

SOUTH FINES SOUTH LARGE 

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

v 
- GJ , 

v 

SOUTH MANGANESE 

.150 Au/1 . 89 Ag 

~ v ' . 

,~ ~~ 
L{ r \ . Q 
~I TOMBSTONE "HEAP" 

{l ~ I **************** 
~ . Assays of ore types 
~ and sizes ......... . 

, 

\ ~ 

0/ 
I~ Q 1 " . ,' 

~ ~/ NORTH MANGANESE 
t;J , 

I 

p -

East .177 Au/1.98 Ag 

West .138 Au/.45 Ag 

NORTH LARGE 

.042 Au/.30 Ag .051 Au/.15 Ag .033 Au/.48 Ag 
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Tombstone Open-Pit and Underground 

• 
February 20, 1979 Prepared for: 

·e Southwestern Exploration Associat es 
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4500 E. Speedway, Suite 14 
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• coal. geothermal. environment 

enote sensing • color aerial photography 

• .nterpretation-image processing 

Worldwide Mobilization 
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• 
SUMMARY 

• 

Southwestern 
Exploration Associates, Inc. 

TOMBSTONE DU MP LEACH 

James A. Briscoe, President 
Registered Professional 

Geologist 

,," 4.. , - :. • .: .~ . ,. 

I •• 

Southwestern Exploration Associates, Hydrometallurgy has 

acquired a lease from Tombstone Development Company of all th ei r 

mining properties i n the Tombstone Mining District . These mining 

properties consist of Be patented and 18 unpatent ed mining claims 

located in Sections 11,12,13,14,15, and 2<, Township 20S, 

Range 22E, Cochise County, Arizona, U.S.A. 

-" , j 

I • 

.-

. -
• 

1971 Minerals of New York City, New Yor k o per at.ed a he ap 

leach on the property for over three years. They economically 

recovered gold and silver from waste dumps located on the 

property. Austral Oil ComEan;t of New York City, New York sampled 

and conducted metallurgical testing on the dump material prior to 

19 7 1 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 1,000,000 tons of dump materials 

utilizing advanced metallurgical heap-leaching technology. 

Sign i f i cia n t gold and s i 1 v e r val u e sex is tin all 0 f _ the dum p 
-

material. Completed work totals $177,600. Costs are verified as 

of February 20, 1979 . 

~ ..... 



e 

e INTRODUCTION 

e 

e 

e 

e 

This report was prepared at the request of Southwestern 

Exploration Associates. The wri ter 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 a large number of dump samples. 

LOCATION 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 is excellent throughout the area. 

connect through the property. 

Numerous road s 

e e LEGAL DESCRIPTION 

TOMBSTONE DEVELOPMENT LEASE 

e Sections 11, 12, 13, 14, 15, and 23, Township 20S, ,,/ 

Range 22E, Cochise County, Arizona, U.S.A. /' 

(2194 acres) /' 

ee 

ee 

ee 

e 

,-
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The dumps were formed during 

during the late 1800's through 1924. 

the min i n g 0 f the Di s t ric t 

At that time, this material 

was not economic to process by milling (see page 10 of attached 
-

report). 

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. 

largely chlorides. 

PRODUCTIVE HISTORY OF THE DUMPS 

The silver minerals are 

Th e d urn p s h a v e bee n mea sur edt 0 con t a i n 1, 000 , 000 ton s 0 f 

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 720,00 3 

troy ounces of silver. This results in a precious metal 

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

1,337,148 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 ~ 
metal values. ,T;~ -~/N- '7 ! rrh, I~~?~ :t..:;~ 

~U-<.N'~,~ 
-=. 5 ' ·, ! 

' .., .., 
"': ~T I 
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Metallurgical testing by 

recoveries of from 50 to 75%. 

various laboratories produced 

Th e 0 rem us t be c r u she dan d 

pre-treated to induce percolation and then heap leached. 

Leach ing wo uld be cond uc ted on an ex i sting Ie ach pad ~n th e 

property. Also, numerous facilities exist on the property th a t 

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 met a l heap leaching operations show that the costs 

of further processing of the Tombstone dumps would be about $ 2 .5 0 

per ton treated. The dumps represent a gross value of $11.40 per 

ton and, using a minimum metallurgical recovery of 50%, t he 

recovered value is $5.7 0 per ton, or a net operation profit of 

$ 3 . 25 per ton. This represents a net operating profi t of 

$3,250:~( s c(, p 2ge s 1 2 ~n d 1 ~, o f a ttached report). 
----- ------
RECOMMENDAT I ONS 

It is recommend ed that proc ess i ng of the dumps proc eed at 

once, starting wi th minor metall urgical testing to determine the 

most profitable dump areas for fast recovery. 

~ / 7 1 ~~"7'"~/kl 
F~ ~1:Y~ ~.s.-Y'~ 
~ ~ tj -,I +- =~~M/t,,· 

.. 

5~ '" lsYo (SdYo ~ 

~~'-4 .-

( Q 



• 

• 
e 

• 
e 

• 

• 

.e 

e 

ee 

ee 

e -
e 

By utilizing recently developed heap-leaching technology, at 

least 50% of the remaining values can be recovered. The costs of 

precious metal recovery will be very low, resulting in a 

significant cash flow. 

COSTS-

the following turn-key complete work 

point of producing enough gold and 

silver to support the on-going production. 

The $177,600 represents 

to get the property to the 

1. Property research and title clearance 

2. Leases, claims, and property consolidation 

3. S.E.A., Inc. test work and tonnage 

vErification of: 

a. Heap ore 

b. Gob ore 

c. Open-pi tore 

4. He2p 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 . Cr us h i n g e qui pm e n t 

g. Dozing and blade work 

h. Power 

i. Water 

TOTAL 

$ 5 , 000 

10,000 

10,000 

152,600 

$177,600 
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TOMBSTONE OPEN-PIT 

SUMMARY 

-
Southwestern Exploration Associates, Hydrom e tallurgy 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 

located in Sections 11,12,1 3 ,14,15, and 23, Township 20S, 

Range 22E, Cochise County, Arizona, U.S.A. 

Austral Cil Company of New York City, New York sampled and 

conducted metallurgical testing on the dump material and did 

extensive geophysical work that led to the discovery of open pit 

ore. Nemont and Phelps Dodge have done major surface drilling 

the 1950's. The data and underground exploration during 

generated cost over $ 3 ,000,000 at a time when precious metal\ 

prices were very low compared to the present. J 
/ 

Cpen pit exploration should begin at once to develop are fO~ 
heap leaching on existing leach facilities on the proper~ -f ' 

_.-._---_._------- ,;tIv. ~7 ~ .;; ., .. J J,J I • 

~ ww.,dJ,h Completed work totals $150,000 
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This report was prepared at the request of South-western 

Exploration Associates, Tucson, Arizona. The writ-er has 

inspected all available information, public, state and -private 

(see Gttached 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. Also, 

data from surface drilling by Phelps Dodge has been studied, as 

well as their geological maps and cross-sections 

under gro und wor king and the ex tent 0 f the mined or e 

Numerous reports of the early mining was helpful to 

underground areas that are not accessible at this time . 

showing 

bodies. 

evaluate 

The writer has spent considerable time underground and 

examining the surface outcrops and has done extensive sampling on 

the property. 
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LOCATION AND ACCESS 

The property held for discussion in this report is located 

75 miles southeast of Tucson, Arizona, U.S.A. It lies just south 

of the town of Tombstone, Arizona in the County of Cochise_ 

Numerous roads prov ide good access to all areas of th e 

property. Most underground workings are accessible, but som e 

work will be required in more remote workings. 

• LEGAL DESCRIPTION 

• 
TOMBSTONE DEVELOPMENT LEA SE 

Sections 11, 12, 13 , 14, 15, and 2 3 , Township 203 

Range 22E, Cochise County, Arizona, U.S.A. 

(2194 acres) 

• 4It REGIONAL GEOLOGY 

Quart z porphry intrusions cut 

limestones, shales, sandstones, 

previously folded and faulted 

sedimentary units comprising 

and quartzites that were 

by tectonic activity. 
e Mineralizing fl u id s migrated into 

fissures, and other structures and 

minerals along the structures or 

the sediments along faults, 

deposi ted precious and other 

along contacts and in the 

limestone as manto deposi ts (see page 5 of attached report and 

• _ "Regional Section"). 

e_ 
• • 
• 
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4It GEOLOGY OF THE PROPERTY 
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The geology of each of the geological targets for o.pen-pi t 

and underground ore bod ies are shown in detail in the a.ttached 

report (see 

structures 

miner 'alized 

bonanza ore 

depth. 

page 6 

were the 

and the 

largest 

"Deposi ts Section"). An ticl in a1 

single producer and most of these 

structures are very close to the surface; many of the 

bodies outcropped on the surface and were followed in 

All of the old mines have gob that is of economical grade, 

as well as disseminated minerali zation 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 level 

(see page 7 and "Exploration Section" of attached report). Gold 

val ues 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) . 
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PRODUCTION HISTORY OF THE PROPERTY 

From 1879 to 1936, 1,635,639 tons of ore were mined that 

averaged .133 troy ounces gold and 20.67 troy ounces silver. The 

present value of this production is over $225 million U.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 resul ts, geological mapping 

and surface and underground sampling results in the following 

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

Mine Area 

Can ten t ion Di ke 

Tr an qui 11 i t Y 

Lucky Cuss 

Emerald 

Bunker Hill 

Tombstone Extension 

Tonnage 

Prev iousl y 

Mined 

500,000 

200,000 

100,000 

100,000 

50,000 

70,000 

Last 

Grade 

Mined 

Au Ag -----
.207 15.22 

.307 2 3 .25 

.056 16.92 

.010 8.CO 

.035 15.45 

.071 11.88 

Gob 

500,000 

100,000 

70,000 

70,000 

40,000 

15,000 

Ec onom ic 

Tonnage 

Projection 

Ore 

1,150,000 

250,000 

126,000 

126,000 

72,000 

60,000 

It has been estimated by the writer that the total potential 

net operating profit from open-pit mining of all mine areas is 

$18,821,000 from the gob and $133,480,000 from open-pit are. 

(See details in attached report). 
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Ex tend ing the known ore bod ies 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 mining of over $100toO,000.00, U.S. 

Dollars. 

RECOMMENDATIONS 

It is recommended that drilling and surface sampling be 

ini tiated on the following properties to prove their potential 

and for open-pit development. 

1. Contention Dike 

2. Tr an qui 11 i t Y Area 
':< Lucky Cuss Area ...J ' 

4 . Emeral d Ar eo 

5. Bunker Hill Area 

6. Tombstone Ex tens ion Area 

Open-pit mining with heap leaching for precious metal 

recovery can be ini tiated shortly after the ini tial development 

sampling and drilling. 

Underground evaluation and development will be concurrent 

with open pit development. 
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The 150,000.00 U.S. Dollars represents the fol~ lowing 

turn-key complete work to sample and drill the p~operty 

sufficiently to develop open-pit ore to initiate preciou~ metal 

recovery by facilities on the property. 

1979. 

1. Geological mapping 

2. Surface trench sampl i ng 

3. Geochemical sampling 

4. Rotar y drilling 

5. Underground sampl ing 

6. Open-pit development drilling 

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

~G~hXj-
Richard F. Hewlett 
Chemical & Mining Engineer 
State of Arizona 
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SOUTHEAST CLAY 

.021 Au/.12 Ag 
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SOUTHWEST CLAY 

.060 Au/. 36 Ag 
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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" 
**************** 
Assays of ore types 
and sizes ......... . 

NORTH MANGANESE 

East .177 Au/1.98 Ag 

West .138 Au/.45 Ag 

NORTH LARGE 

.033 Au/. 48 Ag 
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TOMBSTONE PRECIOUS METAL PROCESSING 

One mi 11 ion tons of gold and silver ore has been J' heaped" into a 

large pile 1500 feet long, 400 feet wide, and rOO 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 113 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 capi tal 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 
Increment 

Profits Participating 
Interest 

Expected 
Return 

---Under $100,000 
$100,000-$150,000 
$150,000-$200,000 

15% 
20% 
25% 

$1~500,000 x J..:.. 
J~'" 

" ) 
2,000,000 -, 

, 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 ownershiQ of gold and silver issued by the 

refinery. Also, bullion can be owned and stored. Bec~use of 

possession of bullion in some form, the time of sale and quantity sold 

is del-ermined by the owner, and the "taxable event" occu..rs at the time 

of th~ sale. 
' - .-

. ,- --» 
~ ! 

-
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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-cycl e 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 e xpected profit returns: 

Case Profits Interest Expected Profit Re t urn 

- Total Per Ton --
Contractor pays 15io $1,500,000 $1. 50 

operating costs for 

60 days. 

Contractor pays 12io $1,200,000 $1. 20 

operating costs for 

30 days. 

S . E.A . Hydromet 10io $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 Expected 
and Equipment Rental Interest Return 

$0 - 25,000 2~% $250,000 

25,000 - 50,000 5% 5{)O,OOO 

50,000 - 75,000 7~% 750,000 

75,000 - 100,000 10io 1,000,000 

~------------------------------------------------------------- ---
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TOMBSTONE HEAP 

Following are recent samples taken from the heap, grouped by 

screen size and mineral: ~ ~c) -J..-r 7. s-n-
Troy Oz. /Ton Total Value'*' ~ 

Ore Type Au ~ Au ~ Value 

'Clay .041 .26 $10.25 $1. 95 $12 . 20 ' )--

Fines .086 .29 21. 38 2.18 23.56 
-

Large .038 .53 9.38 3.94 13 . 32 I' :. " 

Manganese .155_ 1.44 38.75 10.80 49.55 
1 : I ---

. D7 :,< /:D I e::- 1:.-

The above were weighted by their~respective weight percent age 

(15% , 25%,40% & 20%) and the average value ($250 Au & $7 . 50 Ag*) 
~:>:) ': ,:J CJ ) ' ,7 " 

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 . 
~,:-~ r;J) '1' ~. 4J,.r.:J' / 0 (/ :)'; It , 

, _r-: 
'?S . :2 0 I . ~b == q, 7 .,-:~ : /~! f:::, 

.' 7 , i) J I , "1 '/ - I? , ,1 
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H~ap l~aeh~ng ~~te 
houth 06 the town 06 
TOMBSTONE;not~e~ the 
town ~n the m~ddle 
baekg/tound. Photo 
taken 6/tom ConteYlt~oYl. 
M~ne a/tea. 

c 

c 

Ta~l~Ylg~ ~~t e ;G~/t a/td 
ta~l~Ylg~ Tomb ~ t o Yle 
~f, ju~t Yl.o/tth. Hate he/t 
home ~n 6a/t /t~ g ht. 

Pad f,~te;ta~l~Yl.gf, a/te be~Yl.g 
layed down w~th the blade 
l e vel~Ylg ~Ylto l~6t~ 06 
about 3 ~Ylehe~ ~Yld theYl 

c 

the leveLed ta~l~Ylg ~ a/te ,..
wate/ted 6g/t . obta~n~ng the ~ 
max~mum e~mpaeted d e n~~ty. 
Th~~ ~mpe~meable pad wa~ 
app/toved by the Bu /te au 06 
M~Yle~ and u~ed 60/t about 
6~ve yea/th w~thout p/toblem. 
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HEWLETT MANAGEMENT 

•. F. HEWLETT 
PHONE(702)359-1069 - 11 -

2602 Monte Verde Way 
Sparks, Nevada 89431 
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AHav..i.ng-detotm..i.ned the 6ea.6..i.b..i.l..i.ty 06 heap-le.ac.h..i.ng the Tomb.6tone. 
~dump.6,=a .6..i.te wa.6 .6elec.ted .6outh 06 town that wa.6 not ..i.n v..i.ew 

06 the town, but .6t..i.ll c.lo.6e e.nough 60~ powe~ and c...i.ty wate.~ 
(.6ee photo.6 on Oppo.6..i.te page). 

Ta..i.l..i.ng.6 6~om the old G..i.~a~d m..i.ll we~e u.6ed 6o~ pad mate.~..i.al, a.6 
eWell a.6 ta..i.l..i.ng.6 6~om the. We.6t S..i.de a~ea. A.6..i..6 ment..i.oned on 

the Oppo.6..i.te page(la.6t photo) the pad ..i..6 .6t..i.ll ~n good c.ond..i.t..i.on. 

Follow..i.ng a~e the 
ope.~at..i.on. 

.6eque.nt..i.al 
I 

development 06 the heap leac.h..i.ng 

Voze~ pU.6h..i.ng and ~..i.pp..i.ng 
on the ~ontent..i.on dump. 

~Th..i..6 6ac...i.l..i.tate..6 the 
• Wload..i.ng ope.~at..i.on. 

. '~ ---. - _ _ - -.- -.s~ . --.... 
- .---J~---- - ,!j . ~~:....- - -,.~ <....;.;...- . 
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06 the 
Contention 

the 
that 

Ealtly loading 
heap 6ltom the 
du.mp. Notice in 
60Lto wing photo!> 
the heap will become 
100 6eet high. 

Filt6t li6t on the noltth 
end 06 the heap;above 
i6 the 60u.th end . Notice 
that the 6ilt6t li6t 
abou.t 25-6eet high. 
gltadelt i6 pltepalting 
additional pad altea . 

i6 
The 

heap 
Notice 

Top 06 leveled 
look.ing noltth. 
that the noltth 
being =..lea ch ed. 
the ~Y;;ltay tinel.l 
be moved to the 
end and new olte 
then be heaped on 
noltth end;l.lo goel.l 
teaching cycle. 

end i6 
Then 
wilt 
I.lou.th 
wilt 

the 
the 
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f~~ht l~6t in~~ement 
be~ng p~epa~ed 60~ 
lea~h~ng. Not~~e 
beyond and ~~ght 06 
the p~~k-up a~e the 
heaph 06 o~e dumped 
by the t~u~kh. 

South aftea be~ng 
lea~hed while the 
o~e ih b e~ng heaped 
on the no~th end. 
Conten t ion dump 
hite ~n 6o ft egftoun d. 

Completion 06 he~ond 
l~6t on the no~th end. 
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Leaeh plant and heap; 
ea~ly 6tage pha6e 06 
the leaeh~ng ope~at~on. 
Photo ta~en 6~om Emp~~e 
dump a~ea;look~ng ove~ 
T~anqu~l~ty m~ne a~ea. 
Content~on mine to the 
6a~ ~~ght-eente~ . 

Leaeh plant and heap 
a6te~ eomplet~on 06 
6eeond l~6t on the 
no~th 6~de . Photo 
ta~en 6~om T~a nqui£~ty 
dump and mine a~ea . 

Sp~ay~ng 06 thi~d f~6t 
on the 6a~ 6~uth end; 
a~ea on 11.0~t-h being 
lo ad ed w~th :otz.e -" heap e d" . 
Wh~te e~u6t ·on m~ddle 
6eet~on ~6 d~yed eau6tie 
and 60luble ealeit e ppt. 
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P~e~ent heap at Tomb ~to ne; 
The heap i~ about 100 6e et 
hig h. C 0 mpa~e thi~ photo 
with p~eviou~ when 25 - 50 
6eet hig~. Haul i ng new 
olle to t ,he heap (lJa~ ~topped 
ove~ two yeall~ ago. P~od
uc.tion c.:ontinu c. d by ~ e. c. ond- o 

a~y ~e.c.ove~y m e tho d~. 

Final ~tage~ 06 leac.hing 
h eap;~out h en d wa~ Eme~ald 
and Bun he~ Hill o~e . 
Notic. e t hat the ~out h end 
i~ bec.oming ~atu~ate.d. 

Pll e~ent heap viewe d 6~om 
the ~outh. Notic.e dozett 
on top pu~hin9 o~e and 
~ipping to inc.~ea~e 
pe~c.olat{on. 
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-·e FUTU RE POTENT I AL 

, - Tomb6ton e. JtepJtc..6 e.nt.6 thJlee potc.ntJ..af. ecol1omJ..c a.6.6 e.t.6 : 

-_ 
Ie 

-

• 

--

1. He.ap;60Jt Jte.-pJtoce..6.6J..ng . 

3 . Wate.Jt;6 oJt pO.6.6J..bf.e. .6af.e. to Tuc.6on and f.ocaf.f.y 60Jt 
J..JtJtJ..gatJ..on . 

The.6e. ({'J..f.f. be. dJ...6cll.6.6e.d, but the. wateJt pote.l'ztJ..a.t wa.6 me.ntJ..oI1e.d 
J..n the. .6e.ctJ..on callc.d WATER TABLE . LJ..ttf.e. can be. adde.d conceJtnJ..ng 
the wate.Jt pote.nt J.. a.t wJ..thout 6uJtthe.Jt dJ...6cu.6.6J..on.6 wJ..th the. CJ..ty 
06 Tuc.6on . 

He.ap Re.-PJtoce.6.6J..ng 

GJtO.6.6 value 06 the heap J...6 knowl1 by the. damp .sample..6 taken al1d 
the. ~ample..6 taken 6Jtom the heap duJtJ..l1g tJtuck-dumpJ..ng al1d the. heap 
le.velJ..l1g . Al.6o, 6ample.6 weJte. taRe.11 a6teJt al1 aJtea wa.6 leache.d to 
C?..6tJ..mate. pe.Jtcel1t /te.c oveJty. 111 al.t , good .6amp.tJ..ng wa.6 done. a.6 an 
J..mpOJttal1t pha.6e. 06 pJtoductJ..ol1 monJ..toJtJ..l1g . 

The. gJtO.6.6 amoul1t.6 and value..6 J..n the he.ap aJte.: 

PJtecJ..ou.6 Metaf. 

Go.td 

SJ...tve.Jt 

TJtoy Oz. 

33 , 67 9 

2 , 057 ,1 51 

PJte.6ent $ Value. 

$ 6,735,806 

$ 11 , 3 1 4 , 333 

FJtom the. Jte.6J..ne.Jty Jte.ceJ..pt.6 and the computed JtecoveJtJ..e.6 : 

Qual1tJ..ty Re.maJ..nJ..ng J..n Heap 

PJtecJ..ou.6 Me.ta.t !Jtoy OILnce..6 PJte.6e.nt $ Value 

Go.td 20, 20 7 $ 4 , 04 1 ,483 

~ SJ...tve.Jt 1 , 33 7 , 1 48 $ 7, 35 4, 3 16 

I -
e $ 11,3 95 ,799 

e 

~7 
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Recent doze~ activity; 
pU6hing and ~ipping 
inc~ea6e6 pe~coiation . 
Clay and 6ine6 cau6e 
channeiing and blinding 
in the ht ap, ~educing 
the ~ecove~y to about 
35 - 40 pe~cent . 

A~ ea ea6t (behind) pick
up wa6 dozed dOlUI1 15 6eet 
and ~ipped, p~oducing 
additionai vaiue6 in 
the pneg which la6ted 
6o~ 6 monthe6;the heap 
~epne6ent6 a ~eai a66et 
that 6imple ne - w o ~king 
can pnoduce a 6igni6icant 
ca6h 6iow . 

being ieached . 
cau6tic ctl.U6t 

thi6 6ection 
ha6 de -watene d 

week.6 . 

Above anea 
Notice tf.e 
which il1cUcate6 
06 the heap 
6o~ about :two 

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

HEWLETT MANAGEMENT 

- 1 3-
2602 Monte Ve rd e Way 
S~arks, Nevad a 89431 · 

,.- e A 6ift an c.ia.£ ana.£ljJ.JiJ.J 06 the. Tom bJ.Jtone. he.ap 60.f..f.owJ.J: 

• 

• 

• 

· e • 

• 

'- . 

GfL OJ.JJ.J Va .£ue. Re.maining in Heap; $ 11 . 40/ton (60fL 1 mill tonJ.J ) 

Minimum fLecovefLy with cfLuJ.Jhing 
and "IPS" tfLe.atment; 50 % 

Minimum fLe covefLab.f.e. va.f.ue; $ 5.70/ton .. . . ..... . 

Ope.fLating COJ.Jt/ Ton 

CfLuJ.Jhil1 g 

Do zin g 

"I PS " 

P.£ant 

Admin.&OvefLh e.a d 

Shipping&Re6ining 

Minimum net pfLo6it; 

GfLOJ.JJ.J Va.f.ue 
OpefLating COJ.Jt 

Ne.t OpefLating 
PfLo6it 

Net OpefLating 
P/to6it 6fLom 
Re. -PfLoce.J.JJ.Jing 
Heap 

$ O. 25 

.50 

.50 

.50 

. 30 

.25 

. 1 5 

$ 2.45 ................ ... .. . 

$ 5.70/ton 
2.45/tol1 

$ 3.25/ton 

$ 3,250,000 .. .. . . . . .. . ~ . . . . . . . . . . .. .. . .. 

RequifLed Capita.f. I nveJ.Jtment = $ 200,000 
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e Ope.n Jl:it Pot el1tial 

e At thi p~e.~e.nt p~ice~ 06 p~eciou~ metal~ and by utilizing new 
innov~tion~ in heap-leaching technology, ~e.latively ~mall open 
pit t 0 11 11 age. ~ a ~ e ~ e. qui ~ edt 0 bed eve lop edt 0 p /LO d u c e a v e. ~ y 

", _ /)igni6ie.ant e.a~h 6low. 

It ha~ be.en ob~e.~ved in the. unde.~g~ound wo~king~ that at le.a~t 
• the. /)ame tonnage(in the. 6o~m 06 gob)i~ ~till Ul1d e. hih~und 

a~ ({)a~ hoi~te.d to the. ~u~6ace. and placed in the. "wa~te. dump~". 
In mo~t(i6 not all) e.a~e.~, the. gob i~ highe~-g~ade than the 
wa~te dump~jGoode.nough gob ave.hage.d .15 Au and 10 ouV!ce.~ Ag. 
Old mine.h~ te.ll me. that the. gob i~ the. lowe.~-ghad~ mate.hial(o~e.) 
ti1at (()a~ e.xpe.e.te.d to be. mille.d at a late.h date.. " Th e. wa~te. wa~ 

• a~~ume.d to be. to to l ow ghade. to e.ve.h be. phoce.~~e.d. Bee.aupe." 
it wa I m'e. to JhOe. ~~ the. "wa~t dum~" it will be. ~howYl. 
that i6 we a~~ume. to di~e.ove.~ the ~ame. ob tonna e. a~ wa~ umpe.d 

" on the. ~uh6ace. wa~te ump~ that an ope.n pit ope.~ation would 
make. mOl1e.y '<"6 no add.<..t,<"olwt olie. wOLda be. d,{,~COVe.he.d. That ~e.al.f.y 

'. _ hedue.e.~ the. h'<"~k . " 

• 

,e_ 
-

~e 
--
e ,-e 
'--

e 

Following a~e. the. a~ ~wnptiol1~ and 6ae.:tual data u~e.d t o mak e Ohe. 
~e.~e.~ve. e.~timate.~: 

Vepo~it Name. La~t P~oductiol1 Wa~,te. Vump Gob A~~ume.d 

~ " ~ Ton~ Au ~ 
(X1000) 

Ton~ Au Ag 
(X7000) --

Co 11 ten ti 0 n • 207 75.22 381 .05 7 7 • 7 5 500 .050 2 .70 
"V'<"ke" 

T~anquill'<'ty " 
Sk'<"p-Ag Thd. .307 23. 25 6 1 .05 7 7 .99 100 .058 1.92 

Lue.ky Cu~~ -
Old Guahd • 056 16 . 92 66.4 .0 36 3.23 70.0393.50 

Eme~ald · 010 8. 00 70 . 015 3 . 6 1 70 .015 3.50 

Bunke.~ Hill .035 15.45 38 .02 1 3 . 3 9 40 .021 3 . 40 

Tomb~lone 
Exten~'<"on .071 1 1 . 88 6 .03 1 6 . 5 0 15 _".025 5.00 
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P~e~e~~ open-pi~ m~n~ng ~nd heap-leaching co~~~ have been u~ed 
6o~ the computa~ion 06 g~o~~ value, ne~ ope~a~ing p~o6it be60~e 
~ax ( N O PB T ) , and ~otal open-pi~ mining C06~. C06~6 u~ed a~e: 

O~e o p e~ating c06t/~ o n = $2.25 
Wa6te haulage/ton .50 

Fo~ example, 60~ a .6~~ipping Itatio 065 . 5: 1 $5.00/t on o~e. 

Pltelimin alty open pit.6 welte de 6i gn e d 60lt the .6ix open-pi~ taltg et6 
plteviou61y de6 i ned a6 having good po tential . Cltiteltia u6ed welte: 

A. 45 0 pit 610pe.6 
B. 50 - 6oot mi nimum width at bottom bench 
C. Pit dept h doe.6 not exceed olte body wi dth. 

The above cltitelti a allow.6 compa~i.6011 06 the valtiou.6 " tatz.get" 
olte bodi e.6 on an equitable ba.6i.6 . 

A-6~e~ an ana£.Y.6i.6 06 t he ul1deltgltound map.6 and pelt.6onal knowledge, 
the 6 0 II () wi n 9 It e..6 u l ted 6 '"La m ~ he" m i 11 e a b leo p e 11 - pit - 0 It e - It e.6 e It v e.6 " : 

Dee. o.6 it Nam e Pit Total Tonnage % O:;.e Tonnage Olte Va lLLe/ Ton 

Contention Dike 9 , 100,000 12. 6 % $ 80. 00 

Tltanq-Ag Thltead 4 , 220,0 00 5 . 9 % 80. 00 

Lucky CU.6.6 1, 580,00 0 8.0 % 68.00 

Emeltald 1, 340,00 0 9 • 4 % 36.94 

Bunkelt Hill 1,1 50, 000 6 . 3 % 65 .0 0 

Tomb. Ex~en.6ion 650,000 9 . 2 % 58 . 00 

Notic e that the d~mp.6 had an olt e value oi $ 20 . 96/ to n and that 
the pa.6t olte pltoduction had an olte value 06 $ 150 . 62/ton. The 
e .6~i m a.te d olte value.6 above nlt om undeltgltound .6ample.6 6all.6 ab out 
hal6 ~ay between the plteviou.6ly mined o~e and the dump value.6 . 
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A.6 wif:-l be. plte..6e.nte.d on the. nollowing page., with a lte.al-t.6i..ic.. 
pltoje.c.tion 06 depo.6-tt olte. 1te..6e.ltve..6, a velty .6ignitlicant ca~h ~lo(t' 
lte.6uli.6. Howve.velt, it i.6 ve.lty inteltc.6ting to evaluate the 
individual" taltget de.po.6it.6" o,'l.om the oo-t-to(IJin g m-tl1imum lti.6 f2 
point-oo-view: 

A. Folt the de-6i gned pit.6, it i.6 a.6 .6ume d that no 
olte wi i.e. be di.6covelted Olt de.ve.-toped. 

B. Folt the de.6igl1e_d pit.6, it i.6 a.6.6um ed that only 
gob exi.6t.6jthe gob ha.6 been ob.6eltved al1'd .6ampled. 

U-6ing the plte.v-tou.6ly me.nt-toned opeYl-p-tt m-tn-tng CO.6t.6, the 
ne.t opeltat-tng CO.6t be.oolte taxe.6 wa.6 computed m-tYling only gob. 
Al.6o, the "blt eak.-e.ven " gob tonnage wa.6 computed to Itela..te to 
the min imum gob tonnage. Itequ-tlted to deve-top and not loo.6e any 
money. It -t.6 e.a.6Y to Itelate to th-t.6 app/toach, be.cau.6e -tt i.6 ' 
quicf2ly .6een that Ite.iat-tvely .6mall tonnage.6 alte Itequ-tlte. d to 
blteak even. Fait e.xample, tOl1nage.6 -6mal-telt than the. "wa.6te dump" 
tOYlnage.6 alte. Itequ-tlte.d. Follo wing alte. th e.6e computation.6: 

OPEN PIT RISK ANALYSIS 
(On ly Gob-No Oltel 

Ve.PO.6-tt Name. Total OP Mining GltO.6-6 Value. NOPBT Blteak Even 
CO.6t-Gob & Wa.6te Gob Gob-MM Gob T onYlag~ 

Content-ton $ 5,425,000 $ 11,300,000 $ 5. 875 240,044 

Tllanq.-Ag Th. 2,285,000 2,312,000 .027 98,832 

Lucky CU.6.6 912,500 2,016,000 1 . 1 04 31,684 

Emeltald 792,500 1,680,000 . 888 33,021 

Bunke.1t Hi.e.l 645,000 984,000 . 339 26,220 

Tomb. Exten.6. 328,750 525,000 . 196 9 , 393 

Follo(S-tng alte. the. computed e.conomic.6 fiolt the pltoje.cte.d Oll~ and the. 
gob with-t11 e.ach de..6igned ope.n p-tt . 
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Ire OPEN PIT POTENTI AL -

• 
Ve.po.6it .Name. Ope.n Pit Vim e. 11.6 i 01'1.6 E.6 t-tm at e. d OJte. R e..6 e. Jt v e..6 Ec. ollom-tc.b 

Le.ngth w-tdth Ve.pth- Type. ~ ~ To 11.6- GJt O.6.6 Ne.t Op. 

re " Con t'e n t-t 0 n Valu e PJto6-tt 
V-tke"-

• GJtal1d CentJtal-
Co I1tel1t-to n-
TJtal1qu-tf.lity 2,000' 350' 300' OJte · 1 00 10. 0 1 . 15MM $92.MM 

Gob . 050 2 . 1 0 . 50MM 1 1 . 3 $95.93MM 

• TJtanqu-tll-tty-
Sf2-tp Sha6t-
SilveJt Tl1It e. ad 900' 300 ' 300 ' OJte. · 100 10. 0 · 250 MM $20 . MM 

Gob .058 1 • 92 · 10 OMM 2 . 3 12 $79.59MM 

;-e Luc.ky CU.6.6-
Old GuaJtd 70 0' 200 ' 200 ' OJte. . 040 10. 0 · 1 26 MM $8.6MM 

Gob .039 3. 50 . 0701dM 2 . 0 $ 9 . 45 71.1M 

EmeJtald 600 ' 250' 200 ' OJte. . 00 5 6 .0 · 12 6MM $ 4. 7 MM 

• Gob .01 5 3. 5 . 070MM 1 • 7 $ 5 . 327MM 

Bunke.Jt Hill 500' 20 a' 200 ' OJte · 025 1 0 . . '072 MM $4. HIM 
Go b · 02 1 3.4 .040MM . 984 $ 4.893WI 

(e Tomb.6tone 
Exten.6-tol1 300 ' 250 ' 200 ' OJte . 050 8. . 060MM $3.48MM 

Gob · 025 5. . 01 5MM . 525 $ 3. 55 Wl 

(e trcPr =:- " ,?;J • 

~ 

C 

.~ 
" 

• 
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A Ite.gional dJ...6-tltJ..bu-tJ..on 06 Olte. mJ..ne.ttaf..6 l~'a.6 .6-tudJ..e.d by anaf.yzJ.. n9 
-the. a.6.6ay value..6 6ttom all 06 -the. dump.6 in -the. VJ..6-tttJ..C-t . The. 
1te..6ul-t.6 alte. 6h own J..n -the. 60f.lowJ..ng map.6. The. -ttte.nd-6utt6ace..6 
.6how -the. 601f.owJ..ng: 

1. Gold J...6 no-t wJ..de.ly dJ...6-tltJ..bu-te.d and J..-t i.6 -the. hJ..ghe..6-t 
af.ong -the. EmpJ..lte.-Con-te.n-tion - GltaJ1d Ce.I1-thal -ttte. J1d. 

2 . ZJ..nc J...6 tte.la-te.d -to -the. gold mJ..ne.ltaf.iza-tJ..on. The. z~nc 
60ttm.6 a halo altou~d -the. gold hJ..gh(whe.tt~ -the.tte. J...6 a zJ..nc 
low) and -the. hJ..ghe..6-t gttade. zJ..nc i.6 -to -the. .6ou-th and e.a.6-t 
06 -the. gold hJ..gh . 

3 . SJ..lve.ll. e.xhJ..bJ..-t.6 a ll.e.gJ..anal pa-t-te.ll.n .6J..mJ..f.all. -to -tha-t 
06 le.ad and coppe.ll.. The. .6J..lve.Jt hJ..gh J...6 .6hJ..6-te.d 6ttom 
-the. gold hJ..gh J..n -the. e.a.6-te.ttn palt-t 06 -the. VJ...6-tttJ..c-t -to 
a motte. ce.n-tttal f.oca-tJ..on aJtound -the. L uc~y CU6.6 and 
Eme.ttald mJ..J1e..6. 

4. Le.ad e.xhJ..bJ..-t.6 a tte.gicnaf. pa-t-te.Jtn wJ..-t h hJ..gh-gJtade. ve.J..n.6 
J..n -the. .6ou-th-W e. 6-t polt-tJ..on 06 -the. VJ...6-tlt J..c-t . 

5. Coppe.1t J...6 al.6o wJ..de.ly dJ...6-tltJ..bu-te.d, wJ..-th ve.lty hJ..gh-g/tade. 
coppe.1t havJ..ng be.e.n mJ..ne.d J..n -the. Eme.ltald(Ce.n-tJtal alte.a) . 
The. coppe.Jt tlte.nd -to -the. .6ou-thwe..6-t J...6 in -the. blte.ccJ..a 
pJ..pe. alte.a by the. ChaJtie.6-ton Le.ad MJ..J1e.. 

Topo map.6 wJ..-th claJ..m-gJtoup loca-tJ..on.6 aJte. ptte..6e.J1-te.d 60110 wJ..ng -the. 
ll.e.gJ..onal dJ...6-tJtJ..bu-tJ..on map.6 . The. -thJ..ltd map 6h ow.6 -the. loca-tJ..on 06 
.6ome. dltJ..ll hole..6 J..n -the. alte.a . 
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e R. . HEWLETT 

PHONE(7 02) 359- 1069 
2602 Monte Verde Way 
Spar ks, Nevada 89431 
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DEPOSIT DESCRIPTIONS 

Blto ad -geo£.og-i..c.al envilt on ment.6 plte..6ent -i..11. the Tomb.6tone. D-i...6tlt-i..c.t 
alte t he. COl1.te.nt-i..on-Toughnut Selt-i..e .6 -i..11. the Ea.6te.ltn paltt 06 the. 
D-i...6tlt-i..c.t(jU.6t .6outh 06 town), the Mangan-i..6 eltou.6 L-i..m e. .6tone GltOUP 
-i..n the Cel1.tlta£. paltt 06 the D-i...6tlt-i..c.t, and the Emelta£.d Selt-i..e.6 -i..n 
the. Southwe.6t paltt 06 the D-i...6tlt-i..c.t(.6outh 06 the Mangani6eltou.6 Gltoup) . 

The c.oll1paltat-i..ve. 
geo£.og-i..c.al 
PO.6-i..t-i..on 
06 v alt-i.. ou.6 
m-i..ne..6 -i...6 
.6ito(JJn . . .. 

~ 

GJz.and Ce.ntlta£. 
Content-i..o l1. 

We.6t Side 

Inge lt.6o£. 
Toughnut 

Luc.RIj CU.6.6 

Rattle SnaRe. 

Emelta£.d 

Mamie 

State 06 
Maine 

Sha£. e.6 

Blu e £..6 . 

Qua 'Ltzite 

White £..6. 

... 

~ 
/ -

,/ 

~ Qualttzite 
./ 

--/" 
---- ;-/ , 

~ 
' "A/ 

rv 

~/ 

Poltphy ltlj 

. I 

(State 06 Ma-i..ne) 

e. .... 7 Plte - Ca ll1blt-i..a n 
/\ -./, (Em elta£. d) --- -' --1 ...! .,..... 

e 
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Contention-Toughnut 
Se.ltie.h alte.a; 
We.~t Side-Vizina on nalt , 
lent,Toughnut-Empilte 
in ce.nte.lt, and Conte.ntment 
undelt heap in nalt Itight. 
Vie.wed nltOm Contention 
dump alt~ - dump Itemove.d. 

Empilte-Tltanquillity altea; 
looking ovelt .Tltanquillity. 
Contention at 6alt Itight 
and Spip ~ha6t nealt blue 
pick-up. Viewed 6ltom 
the Empilte m~ne altea. 

Contention dike. allea; 
Notice "line" 06 cl7..ved 
woltking~ along the dike. 
Thi~ i~ an open - pit 
taltget,~ah well ah undelt
gltound.: Velty good valueh 
e.Xiht aLl alo~g thih 
htltuctUlte. Alho, velty 

( 

high-gltade unde./tgltound ( 
hampleh aile 60und along 
thih htltuc..tulte. 
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HEWLETT MANAGEM ENT 

I ~. F. HEWLETT 

PHONE(702)359-1069 
2602 Monte Verde Way 
Sparks, Nevada 89431 

------e The. p'(e.v-i..OU.6 compalt-i...6on 06 the. locat-i..on 06 the. WOItR.{.n g.6 06 :the. 
valt.{.oLL6 m.{.n e..6 .{.n the. ge.olog.{.c column .6how.6 thatolte.-gltade. m-i..ne.ltal-

• .{.zat'{'ofi tltan.6velt.6e..6 a laltge. ve.ltt.{.cal .{.nte.ltval . Unde.ltgltound woltk.{.ng.6 
have. be.e.n e.xte.n.6.{.ve.ly .6ampled , and ba.6e.d on de.e.p dlt'{'ll hole..6, the. 
ve.ltt.{.cal e.xte.nt 06 olte.-gltade. m-i..ne.ltal.{. zat.{.on e.xce.e.d.6 3,000 6eet . 

- ~e 
e-

• 

.-e 

.-

. -
• -e 

• 

Co 11 t e. n t.{. 0 1'1 - To ugh nut S elt.{. e..6 

Th '{'.6 .6e.quel1ce 06 l.{.me..6tone..6, .6hale..6 , qualttz.{.te.6, and othelt .6e.d.{.ment
alty membelt.6 alte. B.{..6bee. and Naco 6 oltmat'{'o n.6 (.6e.e. Geology .(.n the. 
Appe.11d'{'x) . A .6tltat.{.gltaph'{'c .6e.ct.{.on .{..6 on the. 60llow.{.Ylg page . 
The. m.{.ne..6 .{.n th.{..6 .6elt.{.e.6 alte. .{.Yl the. ea.6te.ltn POltt.{.OYl 06 the. V.{..6tlt.{.ct. 
M.{.ne..6 -i..ncluded .{.n th.{..6 .6e.It.{.e..6 alte. the. V.{.z.{.na, Toughnut , and S'{'lvelt 
Th lte.ad on the 1101tth , the Emp.{.lte., Tltanq'{'l'{'ty, and We..6t S'{'de. .{.n 
the ce.Yltltal poltt.{.on 06 the. .6e.It.{.e.6, and the. COYltent'{'oYl aYld Gltand 
Ce.ntltal on the. 6alt .6outh POltt'{'OYl 06 the .6e.It.{.e..6. 

Stltuctultal 6e.atulte..6 .(.yl th.{..6 .6e.It.{.e..6 alte. d'{'ke..6, ve..{.n.6 , and 6.{..6.6ult~.6 
cutt.{.ng l.{.m e..6to ne. and othe.1t bed.6. Local.{.zat.{.on 06 the. m.{.neltal.{.:at.{.on 
-i...6 at contact.6 06 th e. ve.ltt.{.cal .6tltuctulte..6(that alte. "6 e.e.de.It.6 ") w'{th 
.6e.d.{.me.l1t.6 .touch a.6 l.{.me..6tone..6, .6hale..6, al1d qualttz.{.te.6 and "maYlto " 
type. Iteplacement al ong ant.{.ci.{.nal .6tltuctulte.6. Vltag 60ld.6 on the. 
uppe.It-6lank.6 06 ant.{.cl.{.ne..6 alte. the. mO.6t .{.mpolttant Olte. pltoduce.lt, 
e..6pe.c.{.ally on the. lowe.1t l.{.mb.6 6ltom .{.nte.It.6e.ct'{'Ylg ve.ltt.{.cal .6tltuctulte.6. 

The. ma.{.n l'{'Yle..6 06 6le.xulte. alte.: 

1. Ant.{.cl.{.ne. thltough Ve.6ence. , Inte.ltve.YlOIt, We.6t S'{'de., 
Sul phulte.t , Flolta Moltlt-i...6on, and .{.nto the. Conte.nt.{.oYl. 
Ap pltox.{.mate. d.{.lte.ct.{.on N. 68 0 W. 

3. 

4... 

Ant.{.cl.{.ne. thltough Toughnut, G.{.ltaltd, to(J,)ctltd.6 the. TltaI1qu'{'ll.{.ty , 
He.ad Ce.Yltelt, and Conte.ntme.nt. Appltox.{.mate. d.{.lte.ct.{.on N. 68 0 W. 

AYl t.{.cl.{.ne. thltough Goode.nough .{.nto Hawke.ye. and L.{.ttle. Wonde.lt. 
The majolt ax.{..6 06 th.{..6 blanke.t, .{.6 pltolonge.d , would pa.6.6 
thltough the Emp.{.lte. and S'{'lve.1t Th lte. ad to the Noltth Po.{.nt 
cla.{.m. Appltox.{.mate. d.{.ltect.{.on N. 70 0 W . 

V.{. z .{.na thltough the. COItYle~ 06 Goodenough and G'{'lde.d Age 
and the. we..6teltn e.nd 06 the. Way Up. V.{.lte.ct.{.on oCN. 77 0 W . 
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e 

ee 

ee 
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- VIZINA: The Vizil1a mine wa.6 one 06 :the c.lo.6e.6:t :to ::the :t otU n; 
:the mine if:; .6ou:th 06 :the Nellie Ca.6hmal1(in :the .6ou:th pa!l:t 06 .{ (l wn) . 
The Vizina !loll i.6 .6hol'Jl1 in :the 60lloc{ling pla:te. No:t..<.c.e :tha:t 0 11 :the 
o:the~' .6ide 06 :the T!libu:te d..<.ke :tha:t :the olle 6ollol'J.6 :the B..<..6bee - Nac.o 
con:tac.:t, wi:th :the ma..<.n hO.6:t be..<.ng :the Novac.ul..<.:te membell. 

Vi zina m..<.ne and dump.6 in c.en:tell le6:t, w..<.:th an 
open-.6:tope jU.6:t beyond neall :the bu..<.ld..<.ng.6. 
Cove!led-.6ha6:t i.6 :the G"<'llalld, wh..<.ch :the au:tho!l 
had !le-:timbelled :to :the 400 level. Me:tal 
bu..<.lding be:tween Gillalld and :town i.6 :the 
Gooden oug h Incline w..<.:th :the Toughnu:t Incl..<.ne 
:to :the le6:t-neall :the .6mall dump.6 . 
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Toughnut-Good~nough ak~a; 
Toughnut ~a~t-dump £ob~ , 
ak~a. Good~nough Inc.£-<.ne ( 
by ~mat£ m~tat bu-<'£d-<.ng 
in k-<.ght c.n~t~k. FOk~
gkound c.ov~k~d ~ha6t i~ 
Gikakd. 

Inc.£-<.ne. pOkta£; 
Inc.t-<'n~ -<.~ -<.n V~ky goo d 
~hape.-not-<'c.e. the. £-<'ght~ 
down th~ d e.c. £-<'n ~ . Go b 
~takt~ at th~ ~uk6ac.e.. 

( 

( 

F 
i , 

r 
\.. 

Und~kgkound c.o£ t~c.j-<'on 
~tat-<'on 60k £~ac.h ~y~ te.m . 
Stat-<.on i~ on the. 400 £e.ve.::: 
on the. G6":odenough. Fkom 
he.ke, a£~ 06 th~ m-<'ne.~ 
ak~ inte~onn~c.te.dith~k ~ 
ak~ 200 l7fi£~~ . 0 6 wOkk-<'n9~. 
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lOUGHNUT-GOOVENOUGH-EMPIRE-TRANQUILLITY: The Goodenough 
Inc.lille iCJ the be.6t ac.c.e.6.6 to the Tomb.6tone undetz.gtz.oul1d wotz.k-i.l1g.6 
in t~e V-i..6ttz.-i.c.t. Th e Inc.l -i.ne -i..6 on a 45 0 d-i.p dowl1 to the 300 level. 
Thetz.i a ctz.O.6.6-cut goe.6 back towatz.d the Toughl1ut and a dec.l-i.ne goe.6 
to the 400 level. Ftz.o m thetz.e, acce.6.6 -i..6 to the Emp-i.tz.e, We.6t S-i.de, 
Ttz.anquill-i.ty, S-i.lv etz. Thtz.ead al1d the S-i.lvetz. Belt and Way Up wh-i.ch 
atz.e undetz. the town. The authotz. and othetz..6 have .6pent c.on.6-i.detz.able 
t-i.me in the.6e wotz.k-i.l1g.6, .6ampl-i.ng and mapp-i.ng, and -i.n .6-i.tu leach-i.ng . 

The Go odenough Incl-i.ne Wa.6 .6ank in a uetz.y-well m-i.netz.al-i.zed blue 
l-i.me.6tone that wa.6 about 20 6eet th-i.c.k. Gob tz.ema-i.n-i.ng -i.n the 
Inc.l-i.ne avetz.age.6 10 ounce-6 Ag and .10 oun c.e-6 Au petz. ton. 

Stope.6 w-i.th gob and un-mined commetz.c-i.al otz.e 60tz.m a cont-i.l1uou.6 
.6equ en ce-6 06 wotz.k-i.ng-6 . Ftz.om the Goodenough and Tough nut Incl-i.l1e-6 
(both w-i.th otz.e and gob) 60llow-6 at the 400 level the Ch-i.na -6top e , 
the Gall etz.y , Babe'.6 -6tope, the G-i.tz.atz.d Stope, We-6t S-i.de -6top e-6, etc .. 
The wotz.k-i.ng.6 atz.e -i.n good -6hape;they wetz.e apptz.oved al1d checked by 
the Butz.eau 06 M-i.ne-6 at tz.egulatz. -i.ntetz.val.6 . Th e only place.6 whetz.e 
the aitz. -i..6 bad -i..6 whetz.e .6ul6-i.de-6 atz.e ox-i.d-i.z-i.ng, .6uch a-6 ul1detz. the 
town on the 400 level(S-i.lvetz. Belt). 

Foll ow-i.l1g atz.e map-6 ptz.e.6enting the otz.e conttz.ol;al1t-i.cl-i.l1al .6t tz. uc.t utz. e-6 
intetz..6ected by vetz.t-i.cal .6ttz.uc.tutz.e.6 wh-i.ch .6etz.ve a.6 " 6eedetz..6 ". 
Follow-i.l1g atz.e the-6e .6ttz.uctutz.e.6: 

Ant-i.cl-i.nal Sttz.uctutz.e 

Goodenough tz.oll 
Quatz.tz.y tz.oll 
Holdetz.ne.6.6 tz.oll 1----------------. 

i 
I 

Vetz.t-i.cal Sttz.uctutz.e 

We.6t S-i.de F-i.-6-6utz.e 
Sulphutz.et V-i.ke(.6) 
"409" F-i..6.6utz.e 
Emp-i.tz.e Dike 

I 
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+ dump; o . g Toughnu~ 06 hau~~n 
£y pha~e h heap. fatt. to t e . 

the dump Inc£ine ~~ 
Toughdu~he po£e to 
be yon6 tt. £e6t. the a 

+/ e nacing on ~ 1 0 Photo. . the eatt.~y 
page .--<'.6 -~amp£ing 
te.6tH19TOughnut 06 th:.e 
dump~ 

dump att.ea ; 
To u 9 h IW t the. dum p 
M 0 ~ t b 0 L1 h a u £ e. d t... _ 
ha~ e. WOtt.K 
to the. he.~~·ttt.ace.d on 
. 9.6 can 6tt. om the. ~n Lac.e. 
the. ~utt.lJ h Inc. ,eine. 
Go ode.llou~i£din9 ) ~o ( ~m a££ b + Inc,e~ne. T 9 hnu~ d the. ou o£e. ) an 
(£ e. nt 06 o~ du mp.6 tt. ~ma~ 
ne.a . ~tone. 
B£LLe. £~~e. in thi~ outc.tt.op ~ 

att.e.a. 

9 h Goo de. nou Toughnut - a 6tt.om . tt. e. a tt. e. fmp~ te.ntion +he. Con . 
~ . £0 0 k~I19 m~ne,. h 

tt. 4. e. 
a v e . . ££ity Ttt.anqru~ 

. e att.e.a. m~n 

- " ' - " '-~'<" ~" -c:- • 
1".)·1 "l , . ~ --:~ :"~ ~ 

' . . 

. 1 ; • . : . - " .. , " , f:~1; __ ~~~i!~iE-'~f~:}e~f:~22Jf6~~~~ :,~~;. 2: C; :i 
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V~~ll~ng nea~ Sk~p 
Sha6t look~ng at 
Emp~~e dump be6o~e 
~t wa~ hauled to the 
heap. Red bu~~d~ng 
~~ whe~e the ~o~e 
~~ ~to~ed. 

Ba~k~hoe t~en~h 
on oppo~~te page 
~h o~ Empi~e dump. 

Emp~~e dump~ on 
~~ght and the 
T~anqu~ll~tlj 
and COJ1tent~on 
a~ e.a~ mo tl~ng 
le6t. Viewe.d 6~om 
the Silve~ Th~ea d 
looking we~t. H~gh
g~ade ~ul6~de~ on 
Silve~ Th~ ead dump; 
~oppe~-£ead-z~n~ . 

Empi~e dump a~ea 
a6te~ ~emoval to 
the ~eap. A~ea 
~eadv 60~ explo~
at~on. St~u~tu~e~ 
a~e now expo~ed. 

1 . ~ ~_.-i .~ " ---' ""~ ~ - --/ I 
l~--~ - -- :. 

. ~ . 

, - ~ 

b1.' : - - ' - ---:" - ~---' - ~"---""' ':; '<-...,.-. -:.~ ,-.'-.:" '~- '.:-.T:- - -:' 0> . -:'., '] . r .:-._: .. ~~~-/-~ ::: .·.~ ~'::~~::.,:::;~~~-: ... ;--:;::.~,:,. := .. :t~-~~:-~~~ ... ~~-::~~" 
. - - .. ~ .... ~ . • - -.... .... ~ .... ~,., c''''· . c- ..... ~ ... J . '!t - ..-;-~.- ... ..:::'lrr:.. ,t , ,~. ~ ~ 
~-.::,::: ~--::..~~ .-.~"' .. ~~~ .. -:-~J.~~~: ~~~~~~;~?::. : :~,~~~- .. 
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T~anquillity a~ea; 
Loading dump o~e 
60~ haulage to the 
heap. Sha6t i~ to 
the le6t-in bu~hy 
a~ea ove~ g~ade~ . 

Late ~tage 
hau;age to 

06 dump 
the heap . 

Skip Sha6t ~n n e a~ 
6o~eg~ound by the 
b~u~ h. WOllkil'lg~ 
alle acce~~abl e and 
they a~e velly high 
gllade;gold value~ 
6llom .10 to .85 
t. ounce~. Silvell 
llun~ ove~ 10 ounce~ 

Final pha~e 06 dump 
clean-up;lleady 60ll 
~ampling-mapping
d~ilting. 

Sup Sha6t Mea; 
good ~M6ace ~aJ7lple...6 
w.<...th co Ittil1 tUty v.J..U:h 
depth. 

• _ _ _ _ _ • __ _ . _ . __ •• ___ " . _ . __ _ _ ' _ _ • • __ 0 _ 

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

" • ~ 1 ,.~ ,.....~- - .c~ __ 
\ 1 . .,.., ____ ~ . p ' " - . - : .- . . .... . :.-::-~ .. 

. . _ ,1 0.0:- ' 
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Reve~~e-Ci~culation 
d~i££ing nea~ Skip 
Shant. Empi~e dump 
in the bac kg~ound. 

V~i££ing nea~ T~anqui££it~ 
Shant a~ea. V~i££ing wa~ 
~hallow and much wa~ ~n 
ove~bu~den. R e ~u l t~ a~e 
in Appendix. Gold 
and ~i£v e~ va£u e ~ 
we~e encou~aging. 

T~anquil£ity nault a~ea; 
n u~th e~ d~illing ~ 110 uld 
nol£ow ~u~6ace mapping 
and ~ampling. 
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~SKIP SHAFT - SILVER THREAV: The Sk-<'p Sha6t attea de.6e.nve.6 IJlllc.h 
~ampl-<'vlg and mapp-<.ng, 60llowed by dn-<'ll-<.ng. Vetty enc.outtag-<.ng 'Le.6ult.6 
have~ been obta-<'ned -<.n the pa.6t. The 60llow-<.ng plate .6l1ow.6 the 
v a.6 t ext e n t 0 6 the 11 e a 11. - .6 u tt 6 a c. e. .6 top e..6 ; a n e. x c. e. II a 11 top e n - p -<. t 
tange.t. Th-<'.6"Tomb.6tone. Tn-<.angle." atte.a de.6e.ttve.6 c.a:l.e6u.c. .6tudy 
due. to the abundant .6tnuc.tune.;Emp-<.tte. d-<.ke., Sk-<'p Sha6t 6-<'.6.6utte., 
and the. Tttanqu-<'ll-<.ty 6ault zone. -<'ntett.6 ec.t 6avottable l-<'me.6tone 
ant-<'c.l-<'nal.6tnuc.tutte..6. 

Und e.ngnouYld neatt and ea.6t(towand.6 the SI..lve.n Thnead) 06 the Emp-<'tte. 
.6ha6t, the .6tttuc.:tUJi. e.6 . ~ exh-<.b-<.t ne.d hemat-<.te. wh-<.c.h -<..6 I..Yld-<.c.at-<.ve. 
06 h-<.gh-gnade gold one.6. The. authon ha.6 60llowed th-<..6 .6tttuc.tutte 
6011. ove.n one-hal6 m-<.le. Sul6-<'de.6 -<'nc.nea.6e nonth and e.a.6t 06 the 
Emp-<.tte. The. S-<'lve.n Thne.ad had z-<.nc. .60 hl..gh that -<.t -<..6 .6toc.k )JI..led 
-<.n a dump bec.au.6e I..t c.ould Ylot be. tne.ate.d. The. high -gn ade. z-<.nc. 
one..6 we.ne 60und .6outh 06 the S-<'lven Thttead .6ha6t about 200 6e.et . 
Le.ad-zinc. ve.tttic.al zOYl-<.ng -<..6 .6howl1 thttough the m-<.ne.. Stope.6 
on the. 700 - 800 600t level wene 8- 28 6e.et wide and veny high gfl.a de. . 
The S-<'lven Th ncad miYle. .6how.6 a de6in-<.te. ZOYle 06 depo.6it-<'oYl ott 
one c.olumn wh-<.c.h w-<. th othen m-<'11e.6 -<..6 iYl exc.e.6.6 06 3,000 6eet in 
de pth. 
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Silve~ Th~ e ad mine 
dump a~ e a looking 
to(IJa~d Conte.nti on 

and 
we.6t 
a~e.a. 

Thi~ i~ a ta~get a~ea 
60~ additional d~illing 

S ilve.~ T~ ea d l ooking 
at Contention and 

a~e.a . 

connect 
with the 

Ghand C e. )1t~ al 

Sttwctu~e..6 

the..6e. mine.6 
Silve~ Th~ea d. 
a~ea ha.6 
metal 

Th i.6 
higi1e~ ba.6e 

content , e.6peciall y 
zin c. Vump.6 06 zi nc and 
othe.~ .6 ul6id e.6 a~e .6catte.~e 
..<..n thi.6 a~e.a. 

Silve~ Th~e.ad .6ul6i de 
dump.6. ~ 6ault ed-06 6-
block 06 thi.6 o~e. body 
p~obablq exi.6t.6 ea.6t . 
Notice Zhe .6tate claim.6 

lea.6e.d on topo - claim we 
map.6 ..<..n ~egional patte~n.6 
~ection. V~illing p~oved 

and an int~u.6i ve(6 e.e. de~J 
.6ul6ide.6 with p~eciou.6 
me. tal conten, .6ta~ting 
on the .6u~6ace . 
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~ SKIP SHAFT-SILVER THREAV: The SI2-tP Sha6t attea de.6e.ttve.6 mHc.h 
hampl-tng and mapp-<.ng, 60llowed by dtt-<'ll-tng. Vetty enc.outtag-tng tte.6ult.6 
hav~ been obta-<.ned -<.n the pa.6t. Th e 60llow-<.ng plate .6how.6 the 
va.6t extent 06 the neatt-.6utt6ac.e .6tope.6;an exc.ellant open-p-tt 
tattget. Th-t .6 "T omb.6tone Ttt-<.an gle" attea de.6e.ttve.6 c.atte6ul .6tudy 
due to the abundant .6tttu c.tutte;Emp-ttte d-tke, Sk-<'p Sha6t 6-t.6.6utte, 
and the Tttanqu-<.ll-<.ty 6ault zone -<'ntett.6ec.t 6avottable l-<'me.6tone 
ant-tc.l -tnal.6tttuc.tutte.6. 

Undettgttou nd neatt and ea.6t(towattd.6 the S-<.lvett Thttead) 06 the Emp-<'tte 
.6 ha6t, the .6tttuc.tUfte!.l., exh-<. b-<.t tted hemat-<.te wh-tc.h -<..6 -<.nd-<.c.at-<.ve 
06 h-<.gh-gttade gold otte.6. Th e authott ha.6 60llowed th-<..6 .6tttuc.tutte 
60tt ovett one-hal6 m-<.le. Sul6-<'de.6 -<'nc.ttea.6e nottth and ea.6t 06 the 
Em p-ttte. Th e S-<'lvett Thttead had z-<.nc. .60 h-<.gh that -<.t -t.6 .6toc.12 p-tled 
-<.n a dump bec.au.6e -<.t c.ould not be ttteated. The h-tgh-gttade z-tnc. 
otte.6 wette 60und .6outh 06 the S-<.lvett Th ttead .6ha6t about 200 6eet . 
Lead -z-<.nc. vettt-<.c.al zon-<.ng -<..6 .6hown thttough the m-<.ne. Stope.6 
on the 700-800 600t level wette 8-28 6eet w-<'de and vetty h-tgh gttade . 
The S-<.lvett Thttead m-<.ne .6how.6 a de6-tn-tte zone 06 dep0.6-<.t-<'on ott 
otte c.olumn wh-<.c.h w-<.th othett m-<.ne.6 -t.6 -tn exc.e.6.6 06 3,000 6eet -tn 
depth. 
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~EST SIVE: The high-g~ade ~ilve~ o~e~ 06 the old Camp we~~ 
di.6c.ov-e~ed on the Toughnut and the We~t Side 6i~.6u~e wa.6 60ul1d 
inte~6ec.til1g lim e.6t one bed.6 011 the Toughl1ut c.laim. The 6i.6.6u~e 
wa.6 60ll uw ed we.6te~ly(in o~e) and the ~ic.h mine kno wn a.6 the We.6t Side 
wah , di.6c.ove~ed . Obvi ou.6ly, thi.6 wa.6 the we.6te~ly mO.6t mine in the 
Vi.6t~ic.t(now a d~i6t c.ol1nec.t.6 the We.6t Side and the Lucky CU.6.6 - ab out 
one mile we.6t 06 the We.6t Side). The We.6t Side 6i.6.6u~e wa.6 60llowe d 
6~om the anticline at the We.6t Side mine ea.6te~ly to al1othe~ anticline 
in the Way Up c.laim(.6ee 60l lowil1 g plate) . In pa~t.6 06 it.6 cou~.6e, 
it i.6 ba~ely mo~e than a "c~evice". Notice that Sha6t 3 ~eac.he..6 
the wate~ table in a continu ou.6 column 06 o~e(called a chimn ey by 
lo c. a l min e ~.6 ) . The h 0 .6 t a ~ e .6 Iw l e .6 and lim e ~ ton e.6 . 1 n S h a 6 t Ii 1 
the hO .6 t i~ a qua~t zi te and .6 ome white lime.6t one . 

Th e auth o~ ha.6 ob.6e.~ved the We.6t Side 6i.6.6u~e(and the We..6t Sid e 
wo~king~) on the 300,400, al1d 500 l eve l( wate~ lev el). Th e.6e a~e 
acce .6~a ble 6~om the Goode nough Incline, o~ one c.an climb down the 
ladd e~.6 in the We.6 t Sid e o~ the Gi~a~d .6ha6t.6 bec.au.6e they have 
~ecently been ~e-timbe~ed and ap phove d by the Bu~eau 06 Mi ne.6 . 
~l.6o, the dhi6t(400 level ) 6hom the Goo denough Inc.l ine. wa.6 wOhk cd 
on al1d apphoved by the BUh eau 06 Mine.6. Al.6O, Newmon t u.6ed the 
We.6t Side 6 0~ hoi.6ting when they we~e con duc.ting und ehghoun d 
explohatio n and dhilling in the Vi.6t~i ct. 

The o~e lent in the ~tope.6, gob, and back6illing all ~ep~e.6ent.6 
a good .6ized tonnage. It ha.6 been 60und that a.6 much " o~e" wa.6 
le6t in the mine.6 a.6 wa.6 hoi.6ted. The g~ade i.6 only about hal6 
06 what wa.6 hoi.6ted, but that i.6 o~e today(about 10 ounc.e.6 Ag 
and. 10 Au). Sample.6 taken in the We.6t Side wo~king.6 would av eh age 
the 10/.70, a.6 do mO.6t 06 the oth e ~ mine.6. Thi.6 wa.6 the cut -06 6 
when .6ilve~ wa.6 about $7/t~oy cunce. Ac.tually , .6ilv e~ wa.6 u.6ed 
a.6 the cut -o n6 mine~al;gold wa.6 con.6ide~ed a c.~edit-ju.6t a.6 at 
Vi~ginia City(Com.6tock). 
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F1G. J 5. Cross-sectio1l of the AlI/iclillcs olld S)'IlC/jllCS 

Cro.uillg the H?e.~t Side Vcrticol Vri11. 

Ab ove. i-6 the. ptate. -6howing the. We.-6t Side. 6..i.-6-6[.(ILe. 6ILom nOILth (te.6t) 
to .-6outh(ILight). NOILth wout d be. in the. City timit-6 06 Tom b-6t one.. 

• The. .-6hading indicate.-6 -6tope.d-out OIL e. . Notice. the. nume.IL OU-6 aILe.a-6 
that aILe. une.xptoILe.d, .-6uc h a-6 be.twe. e. n the. We.-6t Sid e. and the. TILibute. . 
To date., no e.xptoILation ha-6 be.e.n conducte.d in that aILe.a;the. dILi6t 
6ILom th e. We.-6t Side. to the. Lucky CU-6-6 pa-6-6e.-6 thILough thi-6 aILe.a. 
At-6o, good-gILade. OILe. -6titt e.xi.-6t-6 at -6 hat tow de.pth-6 in the. Go odeno ugh 
and Toughnut aILe.a-6. -. ~ The. page. 6aciYlg thi-6 -6how-6 a photo 06 the. aIL e.a in 1880. Notice. 
the. GiILaILd mitt on the. hitt(c e.nte.IL ), the. SutphuILe.t dump ne.aIL ILight , 
the. FtolLa MOILILi-6on -6ha 6t in ne.aIL 60ILe.ILgILoun d, the. We-6t Side. on the. 
ILidge. down(SW) 6IL om the. GiILaILd(be. twe.e.n the. ob-6e.lLve.1L and the. COuht 
hou-6e.) and the. BO-6-6 mine. be.tw e.e. n the. ob-6e. lL be.1L and the. We.-6t Sid e. . 

•• The. TILibute. woutd be. to the. naIL te.6t - 06n the. photo a -6 holLt di -6tn Hce. . 
~ The. Toughnut dump-6 aILe. -6e.e.n ove.1L the. hitt be.twe.e.n the. We.-6t Sid e. and 

the. G..i:.ILaILd mitt. 

• 

• 

e 
It i.-6 ~bviou-6 6ILom att e.aILty photo.-6 that att e. mpa-6i-6 wa.-6 lOlL th e. 
high-gILade. oILe.-6 unde.ILgIL oun d;no mining wa-6 done. by ope.n pit. 

t.J 
(,. 
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Initial ~tage 06 hauling (r 
We~t Side dump to the heap . 
Head6~ame i~ in good ~hape , 
a~ a~e the lagging and 
ladde~.6. 

MO.6t 06 We~t Side dump 
ha~ been hauled to the 
heap. No expl o ~ation 
ha~ be en done in thi~ 
a~ea a6 t e~ the ~ emov al 
o 6 the dum p . No ti c. e 
~n th e plate that the 
.6ha6t wa~ ~unQ ~n o~e. 

La~ge a~ea 60~ mapp~ng, 
.6ampling, and d~ilfing. 
We~t Side 6i.6~u~e can 
be t~ac.e d on the ~u ~ 6ac.e. 
Outc.~op~~indic.ate heap
leac.h g~~de o~e. 

( 

( 

( 
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~ONTENTION: Along ~he Con~en~ion - Ghand Centhal lode ~hehe 
wehe ~veh 20 mile6 06 wOhking6 in 1902(William P. Blake-Tomb6t one 
aVId il6 Mine6). How many mohe mile6 we!te added 6inc.e ~ha~ ~im(' 
i6 unf2l1own. Thi6 qlwl1ti6ic.atiol1 helating ~o ~he o!te. mined, Oh 
what ~he Ohe jU6~i6ied, i6 vehy impo!t~an~ in c.on6idehing both 
open - pi~ and unde!tg!tound ~ahg e. ~6 a~ p!te6ent phec.iou.6 metal p!tic. e6. 
Al60, ~he Con~ e ntion i.6 iI1t e. hc.onn ec.ted to ~he otheh mine6. 

The. p 0 ,'I.. P h y!t Y d i h e. 0 6 ~ h e Con ~ e. 11 t ion a 11 d G han d C e 11 t hal m i 11 e 6 ext e. n d 6 
not only th!tough the.6e mine.6 bu~ beyond ~hhough the Head Cen teh 
in~o the T!tanquilli~y and thhough ~he Empihe mine. I~ i6 th e 
leading vein o!t lode 06 the Vi6~hic.t. The dike i6 a c.hY6tal line 
igne.ou.6 !toc.k whic.h ha6 bhoken th!tough and di.6hUp~ed all ~he 
6t!tati6i ed be d6 i n i~6 pa~h. Howeve!!., i~ i6 c.l06 ely c. onne c.t ed 
with 6i lic.eou6 la ye h.6 and imp!tegna~ion6 and wi~h the. dep06ite6 
06 gol d and 6ilve!t 60u nd in ~he qua!ttz al ong.6id e ~h e dike .6 and 
al60 in the di ke;henc.e ~he ~ehm lode. 

The C o nt e n~ion dike i6 di.61 0c. ated by 6aulting whic.h giv e6 th e 
6emblanc.e 06 two Oh mOhe pahallel dike6. FOh e xa mple, on th e 
207 - 6 0 0~ level 06 ~he Contention(equi val e n~ to the 6i !t6t l e vel 
06 ~he Head Cente!!.) ~he 6ault ha6 di6 10c.a~ed the 6hal e6 , lim e-
6~one6, and qua!ttzite6 wi~h a de~ e c.table ~h!t o w - ab o ut SO 6eet. 
On the 2S8-600t level 6!tom ~h e S outh Sh a6t t o ~he Fl o!t a MOh !t i60n 
i~ app e a!!.6 ~hat ~h!!.ee dike6 exi6~ pa!t al lel to eac.h ot he!t, but i~ 
i6 a !te6ul~ 06 ~aul~ing. Hehe, ~he c.hie6 6aul~il1g plane ~!t e nd6 
no!t~h 2So ~o 30 we6~ and dip6 ~o ~he no!t~h e a6~. I~ i6 ma!tked 
by a heavy(~hic.k) bel~ 06 c.hu6hed mate!tial 06 a b!tigh~ !!.ed c.olo !!. . 
The di6~anc.e 06 ~he thhOW i6 le66 ~han 2S0 6ee~. The dip 06 ~h e 
.6~!ta~a i6 4S O ~o the ea6t. ' 

The ~hic.kl1e66 06 the Con~en~ion dike i6 va!tiable. In ~he Cont entio n 
mine wOhking6 i~ i6 abou~ 68 6ee~ thic.k. FUhtheh no!tth abou~ SOO 
6ee~ i~ i6 only ~wo 6ee~ ~hi c.k 60h a 6h o !t~ di6~anc.e(whic.h c.ould 
be a 6aul~ in~ eh6ec.~ion) and ~hen 400 6ee~ 6uh~he!t no!t~h i~ 
6uddel11y expand6 on bo~h 6ide6 06 a ma66 06 6hale. 

In addi~ion to ~he COI1~ention dike, ~he Thallquillity 6ault, ~hc 
Sulphu!!.e~ dike, and I1Ume!tou6 o~h eh 6ault6 il1teh6ec.~ o!t o!tiginaJ e 
in ~h.i.6 a!!.ea. Thi6 i6 why m06~ 0 6 ~he wo!tkil1g6 a!te in :t;Jte 
C 0 nt~t~iOl'I min e a!tea (6 ee lahg e plate 06 all wOhking6). Tjti6 
a!!.ea would make a vehy good open pi~, due ~o it6 loc.ati~n 
and the nea!t-6u!t6ac.e o!te. A g!teat deal 06 6ampling ha6 ~een 
done in ~hi6 a!tea wi~h ve!!.y good !te6ult6(6ee 6ample-a66~y map). 
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Contention mine a~ea; 
Contention dump~ ~hown 
to the ~ight 06 the old 
a~~ay 066ice. Sulphu~et 
~ha6t i~ ~een between 
the two;~oad ~hown goe~ 
to the Lucky Cu~~ -haul 
~oad built 60~ dump 
haulage to the heap . 

at the Contention; 
~hould be mappe d 

and d~illed. 
i~ the il1te~ll e c.t. 

~t~uc.tu~e~. 

Loading 
Thi~ a~ea 
~am)Jled, 
Thi~ a~ea 

06 l1um e~ou~ 

Cont ention dump ~emoved; 
Pump Sha6t on 6a~ ~ight. 
S u ll? flU Ji.~ t S h a 6 t b Y a I.> II a y 
buildinS, and Wel.>t Side 
and 80.0..6 le6t - cevtte~. 
Thi.6 i~' the potential 
open-pit a~ea. 
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The Contention d..<..ke i-6 highly c.JtY.6tall"<"ne "<"1'1 .6ome aJtea.6, but "<"11 
mO.6t ~oJttion.6 it c.on.6i.6t.6 c.hie6ly 06 a 6eld.6path"<"c. ba.6e in wh..<..rh 
the 6eld.6pa Jt c.JtY.6tal.6 aJte ob.6c.uJte. It pa.6.6e.6 into a 6el.6ite wl,ic.h 
in the dec.ay pOJttion.6 06 the d"<"k e , it look.6 like paJttly dec ayed 
.6hale.6 017.. quaJttzite.6. MO.6t 06 the d..<..ke i.6 penetJtated by quaJttz 
and Jtemant pyJtite cube cavitie.6 aJte pJte.6ent in the ox"<"di ze d-upp eJt 
pOJttion. In geneJtal, the dike look.6 like a .6pongy ma.6.6 06 poltphyJty 
017.. quaJttz. Muc.h 06 the oJte c.lo.6e to the dike(in the -6ediment.6) ha.6 
been c.Jtu.6h ed by injec.tion 06 the d..<..ke. Thi.6 oJte ha.6 a highly - c. ololte d 
Jted c.oloJt It1ilic.h i.6 hematite and an indic.atoJt 06 "pay oJte". On the 
600-600t level, the dike i.6 a .6mooth(.6l"<"c.ken.6ide.6) and wheJte ..<..t ..<...6 
the bltilli ant il em atite Jted exi.6t.6, .60 doe.6 oJte-beaJting gJtound below . 
Th e 6i.6.6uJte c.ontaining the Contention dike wa.6 op ened a .6ec.ond time 
and a paJtallel intJtu.6ion 06 diaba.6e 60 Jtme d. Thi.6 d..<..aba.6e i.6 in 
c.l o.6e a6.60c.iation with the h..<..gh-g Jt ade oJte (b ottom 06 SulphuJtet .6ha6t, 
thiJtd level 06 the Head Centelt, etc..). On the 309 - 600t level 06 
the Contention theJte weJte ".6cale.6" 06 gold in the d..<..aba.6e, a.6 well 
a.6 110Jtn .6ilveJt . 

The ConteJ1tion mine e x /1..<..b..<..t-6 the laJtge.6t tonnage 0 6 high-g Jtade olt e 
in the Vi.6tJti c.t. FOJt example, .6ampl e.6 taken on the 600 - 600t l~vel 
(jU -6t abovJt the wateJt ) Jt an 47.07 ounc.e.6 Ag and 2.37 oun c e-6 gol d. 
Some .6elec.t oJte.6 Jtan 98 ounc.e.6 .6ilv eJt and 3.20 ounc. e.6 gold . 
HoweveJt , along the Contention dike in the TJtanquillity mine oJte 
a v e 17.. a gin 9 2. 4 0 u n c. e.6 9 0 l d , 9 8 0 U Jl C. e.6 -6 "<"l v e 17.. , and 7 4 % lea d to a.6 
.6hipped di Jtec.tly to the .6metleJt.6. 

The oJte ..<...6 c.ontiIlU ou.6 6Jtom the .6uJt6ac.e down below the wateJt in 
all m"<" ne.6 , but it ha.6 been pJtoven in the Cont ention ; the oJte bodie.6 
have been tJtac.ed thJtough the woJtking.6 6Jto m the -6uJt6ac.~ to below 
the wateJt table. VuJting pumping (de - wateJting) by the pump.6 in the 
Pump Sha6t, the Cont ention vein wa.6 .6unk-on(winze) and 6017.. 100 6eet 
(t otal depth 06 the winze ) the olte Jtan 5 ounc.e-6 gold. In gen eJtal, 
all winze'.6 .6unk below the pa.6t wateJt table(duJting de-wateJting ) 
aveJtag ed_2.5 ounc.e.6 gold and 20 OI'J1e:e:d :o:ttIJeJt. In all woJtking.6 
in the mine.6 ~n lh e eU3t paJtt 06 the Vi.6tJtic.t, the gold inc.Jte a ~e.6 
at depth. 
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Little Joe 6ha6t;6ampled 
unde~g~ound with good 
~e6ult6. Notice the 
Contention dike cave 
in backg~ound-~ed colo~. 
Indiana-6ha6t aC~066 the 
6ault o~ hill ~n ~ight 
c.ente~. 

G~and Cent~al le6t(dump6) 
and Little Joe h ea d6~ame 
taken 6~om I ndiana 6ide 
06 6ault(looking we6t) . 
Open pit potential he~e 
i6 ve~tj good. 

Cont ention dike-6o[lth; 
Little Joe and G~and 
Cent~al a~ea6. Good 
value6 lound th~oughout 
:the 
300 

6:tM.Lc.:tu~al zone ove~ 
6eet wide. 
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GRAND CENTRAL-LITTLE JOE-INDIANA: The Ghand Centhat and otheh 
mine6-ahe atong the Contention dike, Oh it6 60uthehty exten6ion. 
The tahge6t Ohe bodie6 exi6t in the nOhthehn paht 06 the Ghand 
C e. 11 t hat a 11 d t It e yah e. c. 0 .1 t i 11 U 0 U 6 b e. low the. w ate. h -t a b l e . The. t h h e. e. 
Ohe 6hoot6 in the Ghand Centhal mine. ahe all vehy good ghade.. 
One i6 the exten~ion 06 the ~outh Contention ohe body, white the 
otheh two ahe mOhe centhal and thend to the ~outhwe6t. 

Sampte6 taken undehghound in the Ghand Centhal, Little Joe, aV/.d 
Indiana mine~ ~how vehY good value6 in both gold and ~ilveh. 
Sample~ taken along the 65-6oot levet in the Little Joe ave.haged 
~ ounce gold and 20 ounce~ ~ilve.h. SUh6ace ~ample.~ al~o ~how 
open-pit ghade thhoughout thi~ ahe.a(~e.e a6~ay map~). The Indi ana 
~ha6t ha~ beeV/. ~ampled 60h about 200 6eet and it al~o ~how~ good 
open-pit value~. Dhilling in the ahea phoduc.ed and avehage 06 
.08 gold and 7 Ounc.e6 ~ilveh . 
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Thehi o~e b odie~ a~e cha~act e~ize d by a ~e~ie~ 06 thickly beddrd 
ma~~lve lim e~tone~ containing mangane~e o~e~ and maMgaMi6e~o u~ 
~ilve~. The~ e o~e bodie~ lie in the we~te~n and ~outhe~n po~tion 
06 the Vi~t~ict . Mine~ included in thi~ g~oup a~e the Lucky Cu~~ , 
Luck Su~e, Wedge, Sun~et, Knoxville(Stonewall) , Anch o~ , and the 
G~and Vippe~. The lime~tone that c~op~ out a~ound the Lucky Cu~~ 
i~ Naco, with th e S chi e 66 elin 9 ~a)1 0 dio~ite So th e (i}e~ t and no~th. 
The lime~tO)1e .ot~ike~ N. 80 W., and dip~ 72 W. Fu ltt he~ ~outh the 
ht~ike and dip change, cu~ving towa~d the Emeltald ~e~ie6 . Th e 
no~th -~o uth t~ending mangani6e~ou~ lime6toMe~ have a mine~alized 
width 06 1700 6eet. 

O~e bodie6 06 thi~ type exhibit a ~e~ie~ 06 " pipe - like" ~t~uctu~ally 
cont~olled o~e bodie~ locally called "chiml1eY6 ". The chimn e Y6 pitch 
ea~twa~dly at an angle 06 about 45 0 . Mal1gal1e6e 6ulphide wa~ 60ul1d 
in a body 06 the Lucky Cu~~ mine;the mine~al ~pecie6 Alabandite 
wa~ 60und in ~ome 06 the mangane~e kidney o~e bodie~. Th e ~ilue~ 
came in with the mangane~e ~ulphide a~ tet~ahed~ite. 

LUCKY CUSS MINE: Su~6ace 0~e6 ~al1 6~om 30 to 50 ounce~ ~ i lue~ 
pe~ ton. Th e o~e wa~ high g~ade gold-~ilve~-lead and continued 
below the wate~ table. Al~ o , much mal1gaJ'le~e oxide wa~ min ed and 
.6 hipped. 

The Lucky Cu~~ , Old Gua~d, and He~.6chel a~e along the ~t~ike 
06 thi.6 lime~tone ma.6.6. Notice on the 60llwoing plate that .6 ome 
06 the o~e bodie6 we~e in the 6ault zone and the othe~6 in ma~6ive 
lime6tone. The autho~ ha~ ente~ed the Lucky Cu~~ 6~om a long 
d~i6t 6ta~tiJ'lg in the Old Gua~d. The a~ea i6 ideal 60~ an op e n 
pit. The outc~op~' a~e open pit g~ade;the a~ea ~hould have mo~e 
.6ampling and d~illing. Notice that the o~e bodie~ all came to 
the ~u~6ace(60llowing plate), which p~ovide ~u~6ace o~e that 
Wa~ below the cut - 066 du~ing the mule-t~ain daY6. 

On the 6acing page i~ a photo 06 the old Lucky CU6~ wo~king6 in 
about 1884, looking ea~te~ly. The uppe~ 6ha6t wa~ late~ to be the 
la~ge~t wo~kif1.g~ and dump. The lowe~ ~ha6t and dwnp6 did not 
develop much 6u~the~. To the ~ight and up hill i~ the Luck Suite. 
The Old Gua~d and He~6chel i~ to the le6t ove~ the ~idg~. . -

On the back 06 thi~ page i~ a mo~e ~eceJ'lt ph oto 06 the Lhcky Cu~~ 
dump and the Luck Su~e on the ~ide 06 the hill. Facing ~hat photo 
i~ an 1880 photo 06 the Luck Su~e. 
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Ve~t~cal photo ~how~ng d~p at 
the P~ompte~jd~p ~~ to the 
~outh. The ~t~uc:tu~e can be 
t~aced ac~o~~ the h~ll to the 
O~egon m~ne. Good va.lue~ ex~~t 
between the two m~n:e~ ~n the 
~t~uctu~e. Gob would be nt 
the towe~ wo~k~ng~(6~om 200 to 
500 600t level) due to ~teep 
d~p 06 the ~t~uctu~e. 

Nume~ou~ o~e/~tope expo~u~e~ 
ex~~t nea~ the po~tal and 
ea~t along the ~t~uctu~e . 
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O~egon end 06 the long d~~6t cOl1nect~ng th e O~ egon and P~ ompte~ 
m~ne~. The~e a~e nume~ou~ wo~k~ng ~ that come to the ~u~6ace 
and that p~ov~de acce~~ to the unde~gound ~tope~. 
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r'e Eme.lLald S e.1L-<-e..6 

• South c06 the LUC.Ry CU.6.6 aILe a .6elL-<-e.6 06 bed.6 06 .t-<-me.6 to J'le , .6halC'.6, 
and QualLtz-<-te.6 the C.ILOp out w-<-th e.xtlLe.me lLegulalL-<-ty and d-<-p 
ea.6twalLd at an angle 06 300 , .6tlL-<-R-<-ng nOlLth-.6outh. The up pe lL e membelL.6 c.on.6-<-.6t c.h-<-e6.ty 06 ma.6.6-<-ve l-<-m e.6to ne wh-<-c.h 60 l l. m.6 the r ma.6.6-<-Vc. h-<-l.t to the .6outh 06 the Em elLal d m-<-ne. Th e l-<-me.6tone.6 

• . lLe.6t on alLg-<-lLac.eou.6 .t-<-me.6tone.6 w-<-th many .6ha.ty palLt-<-ng.6 60lLm-<-ng 

• 

• 

ee 
r . 

-

.6halLply de6-<-n ed linealL c.lLopp-<-ng.6. Then undelL a bed 06 .6hale.6 
thelLe -<-.6 a 60udat-<-on 06 lLegu.talLly bedded c.lean qualLt z-<-te. 06 v-<-tlLeoU6 
even glLa-<-n that -<-.6 .t-<-mon-<-te .6ta-<-ned and ovelL 400 6e et th-<-c.k . 
Two ea6t-We.6t .6tlLuc.tulLe.6 .6epalLate the Em elLal d 61L0m the Luc. ky 
CU.6.6 type olLe bod-<-e..6. The BUIlRelL H-<-l.t m-<-ne -<-.6 pO.6.6-<-bly d-<-.6l oc.ate d 
by the .6tlLuc.tulLe;th e BunRe lL H-<-ll -<-.6 -<-n the Nac.o a.6 aILe the. LU C.Ry 
CU.6.6 ty pe olLe bod-<- e.6. 

E/.iERALV: The Em elLald -<-.6 the .towe.6t -<.n the Geolog-<-c.al Colu mn 
-<.n the V-<-.6tlL-<-C.t, a.660.tlow.6; 

E.6 c. abILO.6a l.6. 
MalLt-<-n l.6 . 
Ab lL-<-go l.6 . 
Bo.t.6a qtz . 
P -<- 11 al S c. h-<-6 t 

Ca lLbon-<-6c.lLou6 
V e v 0 11-<- a n 
Ca mblL-<-an 
Ca mblL-<-an 
PlLe-CamblL-<-an 

In add -<- t-<-on to mangan-<-6elL ou.6 .6-<-.tv elL OlLe.6 and gold , ba.6e metal.6 
welle 60und. At the plLe- CamblL-<-an c.ontac.t, c.hafc.oc.ite wa.6 m-<-ned 
and .6h-<-pped that lLan 40 % c. oppelL . Al.6o, the v e-<-n wa.6 lLec.ently 
.6ampled and mapp e d and at the watelL table would lLun about $200 
pelL ton. Th e nOlLth-.6outh .6tlLuc.tulLe wa.6 exam-<-ne.d by the team 
06 Sp ea lL and Wa.tkelL who lLepolLt hugh .6tope.6 and -<-ntelLc.onnec.ted 
wOILR-<-ng.6 . SU 1L6ac.e .6ample.6 -<-nd-<-c.ate olLe-glLade ve-<-n wall .6 ovelL 
a .talLge .6tlL-<-Re d-<-.6tanc.e. 

EmelLat..d dump w-<-th 
head6lriame. Goo d 
alLea 601L open-p-<-t 
explolLat-<-on. 
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) eTomb~tone. Exte.l'l-6..i.on 

• Th..i.~ a~ea ..i..6 pO.6.6..i.bly 6au.rted-066 6ltom the main V..i..6tltic.t. Th e 
olte bo~..i.e.6 · alte ve.lty muc.h l..i.~e the ma..i.n V..i.-6tltic.t olte bodie.6, -6ta ltt..i.ng 
..i.n B..i..6bee on the .6uIt6ac.e.. Th e 60llowing plate .6how.6 ..i.n .6ec.tion 
the olte bodie.6 whic.h alte ..i.n the uppelt Bi.6bee . The ma..i.n mine.6 

) ew e.1t e the. Tom b.6 ton e. Ext e. n.6 ion, C a It p e.1t , and :t h e. San V..i. ego . M 0 .6 t 
06 the le.ad Olt c.ontaine.d .071 ounc.e..6 gold pe.1t ton. The. Tomb.6tone 

• Exte.n.6ion Mine. wa.6 the. laltge..6t plt oduc.e.1t 06 le.ad ..i.n AIt..i.zona ..i.n 
1932-1933. 

Explolta..Li..on c.onduc.te.d by the. autholt dete.ltm..i.ned that an in.:tltu.6..i.ve. 
outc.ItOP.6 ..i.n thi.6 altea. The. Te.ltialty ..i.n.:tltu-6ive. c.au.6e.d a laltge. 
be.lt 06 alte.ltat..i.on and wa.6 modeltate.ly m..i.neltalize.d at the. .6uIt6ac.e. . 

• At a de.pth 06 200 6ee.t(maximum de.pth 06 hole.) the gltade wa.6 up 

• ·e 

• 

-e 

• '-'e 

• 

to .06 Au and 5 ounc.e..6 Ag. About 600 6ee.t e.a.6t 06 the. altenati on 
c.e.ntelt ..i..6 a bltec.c.ia p..i.pe.. Thi.6 alte.a de..6eltve..6 molte exploitation. 
Ab out 20 .6hallow dlt..i.ll-hole..6 have bee.n dlt..i.lle.d and inte.lte.6t..i.ng 
pltec...i.ou.6 metal.6 and ba.6e. me.tal.6 we.lte di.6c.ovelte.d . 
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EXPLORATION 

Both , und~~g ~cu nd and open pit explo~ati o n will be c on~ide~e d 60~ 
the Tomb~tone Vi~t~i ct. H oweve~, the~e a~ e mo~e open pit ta~get~ 
than unde~g ~ou nd 6~om an e cono mic point - 06-view. 

The und e~g~oun d wo~king~ a~~ gene~ally in good ~hape. B ec au~e 06 
thi~, the 60ll owing app~oach i~ .~ugge~ted: 

1. Compilatio n 06 all data; d e te~mination 06 ta~get~ 6 ~o m 
~oll and ~t~uctu~al inte~~ection~. 

2. Sample th e.6 e a~ea.6 u vld e~g~ouI1d -with whate v e~ mapping 
i~ nece.6.6a~y. 

3. Su~6ace d~illing u~ing ~eve~~e ci~culation 06 dete~mined 
ta~get.6. 

4. V~i6 ting along any high-g~ade inte~cept.6 . 

Open Pit 

C o n .6ide~a ble .6u~6ace ~ampling ha.6 been done in the Vi.6t~ict . A l~o , 
exten~ive und e~g~o und mapping and .6ampling ha.6 bee n done 60~ many 

• yea~.6. Ba~ed on the.6e data and kn owl dge 06 the unde~g~ound wo~king.6, 

-e 

ee 

e e 
/ 

• 

the 60llowing open-pit ta~get.6 exi~t in dec~ea~ ing o~de~ 06 p~io~ity: 

1. Contention dike .6t~uctu~e 
2. Silve~ Th~ead-Skip Sha6t a~ea 
3. Lucky CU.6.6-0ld Gua~d - He~.6chel a~ea 
4. Eme~ald a~ea 
5. Bunke~ Hill -Rattle.6 nake a~ea 
6. Tomb.6tone Exten.6ion a~ e a. 

Unde~g~ound mining i.6 a ve~y co~tly ope~ation. C o n .6i de~ing th~ 
economic.6 and the pa.6t p~oduction 06 va~iou.6 mine.6, .6t~uctu~e, 
exteftt 06 wo~king.6, g~ade 06 pa.6t p~oduction and p~e.6ent knowl edge 
06 01e extent, the~e i.6 only one ta~get-the Contention Oike. 
The~e60~e, it will be di.6cu~~ed along with the open pit : con.6id e~ ation; 
the unde~g~ound evaluation would be an exten.6ion 06 open pit evaluation. 

The Contention i.6 the only unde~g~ound ta~get that could potell tially 
.6tand-on-it~-own . Howeve~, the Lucky CU.6.6 could jU.6ti£y an und e~g~oun d 
ope~ation in combination with open-pit mining. 
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Content~on d~ke ah ea j 
v~ewed 6h orn h~dge ~epa
hat~ng cave ah ea oh orn 
d~ke and 6ault~. Bh ec c~a 
d~ke~ .. Ul altea. 

Cont ent~on Sha6t 
beyond 
V~ewed 

h~ll w~th 
6lt om heap. 

COl1t ent~on Cave ah Paj 
Outchop ~how~ng hed 
hernat~t e -good : gold 
value~ ~n thi~ ahea. 

r 

r 
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'CONTENTION DIKE: Thi,f) ,f)t!wc.tuILe i,f) ILated a,f) the be,f)t opel1 

pit «nd undeILgILound po,f),f)ibility in the Di~tILic.t. A,f) wa,f) mentiuned, 
it w.i:.ll be diJ.>c.u,f)J.>ed 6ILom the point 06 view that the ul1deILgILoulld 
mining would be an exten,f)ion 06 op en pit mining, 6ILom an evaluati on 
.6tal1dpoint . 

Con,f)idelL 6iIL,f)t the thILee mapJ.> J.>h owing the .6uIL6ac.e ,f)ampling in 
the EmpiILe-TILanquillity-Contention-GlLand CentILal zone(Duval, 
Home,f)take/DohelLty, and Hewl ett) . Re.6ult.6 06 the.6e .6ampling~ aILe: 

Op en-Pit TaILg et AIL ea A v eILag e GILade 
Aw'·· Ag1 

Cont ent.<. on Sha6t 
,~')-

1 . 75 15 .066 

Cont ention Cave l1145 3.53 ~' 1. 

GILaf1 d CentILal \\~"'O 5 8 3.12l. ,bi 

TILanquillity ,~\.O 6 3 1 .66 II ~ L 

Skip Shant t..\ \,'\ . 207 2 . 02 \-1 \~ 

ThiJ.> zone iJ.> an obviou,f) op en-pit taILget, and it i,f) al,f)o an und eIL-
• gILound taILget due to two baJ.>ic. 6ac.t.6, whic.h aILe: 

. -
• 

1. Continuity exiJ.>tJ.> at depth and the gold valueJ.> 
'<'nc.ILea,f)e at depth . 

2. WateIL level c.uILtailed min.<.ng veILY 6aIL below the wat eIL 
table due to pILevi ou,f) pumping pILobl e m~(,f)ee ,f)pec.ial 
map,f) ,f)h owing the wOILking,f) above and bel ow th e wateIL) . 

'----------- - - ----------- -
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J / G. 

Contention Cave a~ea; 
ViR.e ({}a.6 mined and the 
o~e wa.6 60llowed to the 
.6uJt6ac.e.- Viewed 6~om 
between ~he Contention
le6t and the GJtand 
CentJtal-Jtight out 06 
pic.tuJte. FloJta MOfl~i-6on 
i.6 to 6aJt le6t -loweJt . 

Contention;noJtth en d 06 
c.aved aJt~a i-6 .6epaflate d 
by a .6ilic.iou.6 Jtid ge 
that i.6 mil1.eJtaiiz ed. 
Notic.e otheJt c.aved aJtea 
011. the otheJt .6ide i6 the 
Jtoad. Thi.6 c.av ed aJtea 
i-6 .6hown 011. .6ample map.6 

.... 

Contention;numeJtou.6 bJtec.c.ia 
zone.6 (dike.6/pi pe-6) . Littlf"" 
Joe head~~ame 6aJt Jtight . 
Thi-6 aJt~a aveJtag ed 
.145 Au ~ 3.53 Ag . 
Vein 
oveJt 

on 
1 

.6outh .6ide Jtun-6 
ounc.e Au & 30 oz. Ag 

, 



• 
d 06 the No~th e~ Cavei . 

A COl1tent-<.on .tte~at-<.on. 
- Not.<.ce the a • 

• 

• 

.e 
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• • 

ved a~ ea i S ~h en d 06 cal ~ 60und ou~ t~ enc1e. 
Back-hoe de ve-<'l1~ I ' g h-g ~a many 1-<' 

06 d.<.kei Wa.e..e.~ h ~ed 
Not'<'c~ t ~ d.<.cat.<.ve 
L a..t-<.te--<.n 
nem f.d va.e.ue~. 06 go., 

/ (7 
1 

- -. -- . ~ 
', . I 

I 

j 
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/ / ?J 

Contention Incline; 
Pa~t 06 the ~t~uctu~ e 
in the Contention a~ea. 
Thi~ i~ a n01th-ea~t 
exten~ion 06 -the caved 
a~ea along the Contention 
dike-clole to the heap. 
Called the Little Cont
ention;had high-g~ade 
gold ~n dump~. St~uctu~e 
ca~~ie~ good valu e ~. 

Con t enti on 
N o~t h en d. 
Incline ove~ 

cave a~ea; 
Con t ent-i.on 
the ~idg e . 

~t~uctu~e t~end~ Th i l 
Incline a~ e. a(above.) 

unde.~ t he. he.ap to 
Co nte.ntme.n t Sha6t . 

Indiana Sha6t a~ea ; behind 
ob~e.ve.~ a ~ho~t di ltanc e. 
Re.d alte.~ed a~ea i~ ~ail
~oad cut that exte.nd~ about 
700 6e.e.t. Sample.~ taRen 
along cut avt~age.d .03 Au, 
which i~ a good ind-i.cation 
06 bette~ o~e at depth. 
Mo~t a~e.a~ have bett e.~ 
gold value~ at 15 6eet. 
Cut i~ cl o~ e the caved 
a~ea(looking NNE) 
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Below-i~ a 6umma~y 06 the ~elation6hip 06 gold to depth: 

Wate~ 

Level 

Below 

G~and 
C e l1t~al 

5 oz. 

We6t 
Contention Sulrhu~et Side 

1/3 

Tou gh lwt 
Goo d etlO ugh 

Littl e 

5 oz. 1 0 z. 2/3 oz. l Yz oz. 

Luc.ky 
CU66 

T~ 

1 1/ 3 oz . 

2 Yz oz . 

, The above make6 the obviou6 point that the gold inc.~ea6e6 with .e de p t h a 11 d that the 6 0 u the n d 0 6 the Con ten Li. 0 /1 d ike de 6 e ~ v e 6 t i? e 
m06t 6e~iou6 explo~atio n 60~ both open pit and unde~g~ound. 
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The. Wu,t Sid e. o..nticLi..l1e. -L6 ~ho{l.m below, pltt.6e.i1ung the. conce.pt that at de.p;(h 
in th'l. COiit eittiol1 mine. e.wu high-gltade. Olte. bodie.;., that ivte. h.i.gh-gJtade. 
accwnu.1.atiol1.6 06 the. BOIWll za olte.;., 60und in the. anUwne. ne.aJl.. the. .6ult6ace. 
(We..6t Side., TJtibtde , TJtal1q~lj , etc.). Th e. Olte. bodie.;., would be. the.highe.;.,t 
gltade ne.aJl.. the il1te.lL6ection 06 the "ofte-pfwduung" hoJtizol1.6 in the blani2e.t 
M.e. zone.;., and the. Contention dii2e.. Nume.ltoU.6 e.xample.;., 06 t lw6ad have. been 
60und in -L6o.ta;ted wil1Ze '.6, CltOM-Cut.6, and otflelt f.owelt WOltUl1g.6 . Howe.ve.ft , 
due to the 6ad that Li.;t;tle mil1ing Wa.6 do ne dulting the de -wa.teJting pe.Jtiod 
(.6 e.e. map .6hOW,<J1g woJtfUhg.6 be.low the. wa.telt table. ), no c.once.Jtted e660Jtt Wa.6 
made. to mine the.;.,e higf1-gltade.. ofte.;., . 

<::J 

:z ~ 
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HEAP LEACHING ACTIVITIES 

GENERAL 

1. Legal AgILe.ement-6 

2. Cade-6ttwl SUILvey 
A. Patented ~laim-6 
B. Lode ~laim-6 

3. Claim Sta~ing 
A. Lod e 
B. Mill -6ite 

4. Env iILonmental SUILv ey 
A. Lo~al-State-FedelLal Regulation-6 
B. 0 bt ai n P eILmit-6 
C. Ve-6ign & In-6 tall MonitolL SY-6tem 

5. WateIL 
A. L o~ation Sel e~tion-OwnelL-6hip 
B. VILi l,ting 

1. VILaw-down te~t-6 
2. Reaming ~ ~a-6ing 

C. Pump I n-6tallation 
V. Gene.ILatolL OIL Ele~tlLi~ PowelL 
E. Pipe I n-6tallation 
F. State U~e Pe ILmit 
G. Wate.IL Te-6ting 

1 • pH 
2. Anion-6 & Cation-6 
3. MajolL Element-6 (Ma-6-6 Spe~) 

H. Wate.IL TIL eatment 
1 . F i It e IL-6 
2. Point- -6 ettling 
3. PolymelL-6 
4. pH 

6. PowelL 
A. SouIL~ e -Availability V e~i-6ion 
B . I n-6 t a I I a ti 0 n 

7. An~illalLY 
A. 0 6 6i~e Building-6 
B. Lab olL atolLY 
C. Shop-6-Maintanen~e 
V, Fen~ing 
E. Hou-6ing 

Ie::< I 

2602 Monte Verde Way 
Sparks, Nevada 89431 
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HEAP LEACHING ACTIVITIES 

EVALUATION 

1. Re.v.{. e.w 06 Ava.{.R.abR. e. Vata 
A. Pa.6t Ph oduc.t.{.on H.{.J.doJttj 
B. Ge.oR.ogtj 
C. Phe.v.{.OU.6 SampR..{.ng 
V. PJte.v.{.OU.6 Me.taR.R.uhg.{.c.aR. Te..6t.{.ng 

2. Ge.o.togtj 
A. Mapp.{.ng 

1. L'{'th oR.ogtj 
2. AR.te.hat.{.on 
3. StJtuc.tuJte. 
4. Ge.oc.he. m.{..6tJttj 

B. Ohe. Oc.c.uJte.nc.e. 
1. HO .6t Roc.rz..6 
2. Gangue. 

C. Ohe. M.{.ne.JtaR.ogtj 

3. Topoghaph'{'c. Mapp.{.ng 
A. Ph otoghap h.6 (ae.h.{.aR.) 
B. 5-600t CovttouJt Map(.6) 

4. SampR..{.ng 
A. Vump.6 & Ta'{'R..{.ng.6 

1. Ghab/c.hanne.R. 
2. Bac.rz.-hoe. the.nc.he..6 
3. Vo z e.h c.ut.6 

B. SUh6ac.e. M.{.ne.JtaR..{.zat.{.on 
1. S 0'{'R. 
2. Outc.Jto p 

a. Roc.rz. c.h'{'p 
b. Channe.R. 
c.. VJt.{.R.R..{.ng 

1. RotaJttj 
2. V.{.amond 

e 

2602 Monte Verde Way 
Sparks, Nevada 89431 
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HEAP LEACHING ACTIVITIES 

5. A.6 .6 aying 
A. Fille 
B. Atomi~ Ad.60llptio n 

6. Pll eliminallY Metallullgi~al Te.6t.6 
A. pH detellmination.6 

1. "L ea ~hing" wateft 
2. Olle; hO.6t & gangue 

B. So lvent AnalY.6i.6 
1 • A~id 
2 • Ba.6i~ 

C. L ea ~hing E n6i~ien ~y - R e ~ ovelly 
1. Hea d A.6.6 ay- Fille A.6.6ay 
2. Noble Metai~ L ea~hed 

a. Cyanide 
b. Aqua Regia 
~. Oth eft Sol vent.6 

v. Solvent E~on o mi~ Anallj.6i.6 
1. Solvent Re~ov eftie .6 
2. E.6timated CO.6t.6 

a. Reagent.6 
b. Solvent.6 
~. Bunnell.6 

7. Mining Layout & Ve.6ign 
A. Vump.6 

1. Tonnage nOll ~e~tion~ 06 dump 

/.:2. 3 

2602 Monte Verde Way 
Sparks, Nevada 89431 

2. H e ad~ & R e~ovellable Gftad e~ nOll ~e~tion~ 
3. E.6timated Pll o du~tion CO.6t.6 

ee 4. Bfteak-Even E~onomi~ Cut-Onn Gllade.6 
5. E~ o nomi~ Olle Re.6ellve.6 

B. Open-Pit Olle 
1. Ben~h Height 
2. Ben~h Renellen~e Elevation(~) 
3. Pllodu~tion Rate & CO.6t.6 • e 4. E~onomi~ Bfteak-Even Cut-Onn Gllade.6 
5. E~onomi~ Mineable Olle Re.6ellve.6 

• 
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METALLURGICAL TESTING 

7. P~elimina~y Sampling 
A. Bulk Sample~ 

7 . O~e (ho~t ~oc.k type~) 
2. Gangue 

B. Leac.hing Wate~ Sou~c.e 

2. P~e-T~eatment 
A. Ca~bonac.eou~-Ke~ogen 

7 • pH c.hang e. 
2. Noble Metal Solv ent~ 
3 . Ca~bon bond-Noble Metal exc.hange 

B. Pa~tially Oxidi ze d Sul6ide~ 

• e C. Ba~e M etal~; Coppe.~, Zinc., I~ovt, e tc. . 
D. Tellultide~ 
E. Re6~ac.to~y Mine.~al~ 
F. Complex Sul6ide~ 

3. Solvent Se le c.tion 

• A. Typ e~ 
7. Toxic. 
2 . Non - To xi c. 
3. Ac.id pH 
4. Ba~ic. pH 
5. Dual Range pH 
6. Combination~ -- 7. Oxidant~ 

B. Gold-Silve~ Solv ent~ 
7. Ac.id pha~ e 

a. Sodium thio~ul6ate(Na2S203·5H20 
b. F e~~ic. c.hl o~ide (F eCl 3 ) 
c.. Sodium hypoc.hlo~ite(NaOCl) 
d. Sodium c.hlo~ide-Sul6u~ic. ac.id ~y~tem~ 

e_ 
e. Ac.id~ (HCl,HN0 3 ,H 2S04,O xalic. , Aqu.a Regia, etc..) 
6. Thi ou~ea(N H2CSNH2) 

2 . Ba~ic. pha.6 e 

e 
e 

a. Cyanide 
b. Sodium thio.6ul6ate 
c.. Chlo~ine-.6odium c.hlo~ide 

• 
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HEAP LEACHING ACTIVITIES 

C. Ec.onomic. AnalY.6i.6 
7. Noble Metal di.6.6 olution ~ate pe~ .601vent 
2. Optimum .6olvent c.onc.ent~ation 
3. Solvent C.O.6t.6 
4. Optimum .601vent ec.onomic..6 

a. Solvent .6elec.tion.6 
b. COI1c.ent~ation.6 

4. Induc. ed Pe~c.ulation 
A. Open-Pit o~e 

7 • Ph y.6 i c.al -.6 i z e analy.6 i.6 
2. Chemic.al- 6ine.6 agg~egation 

B. Vump.6 
1. PhY.6ic.al-.6ize analY.6i.6 
2. Chemic.al-6ine.6 agg~egation/c.lay min e ~al lattic.e 

C. Ta iling.6 
1. PhY.6ic.al-.6ize analy.6i.6 
2 . Chemic.al-c.lay and 6ine pa~tic.le agglome~ati o n 

5. Leac.hing Te.6t.6 (Ba ~~el Te.6t.6 ) 
A. Rec. ove~y-pe~c.entage 

7. Solvent(.6) 
2 • E 66 e c.t 0 6 c.~u.6 hing 

B. L eac.hing ~ate 
C. Reagent c.on.6umption 

6. P~oc.e.6.6 Ec.on omi c..6 

7. 

A. Noble Metal Rec.ove~y(%) 
B. Noble Metal.6 Rec.ove~ed pe~ Ton 
C. Solvent CO.6t pe~ Ton 

Metal Rec.ove~y 
A. Zinc. elec.t~omotive ~eplac.ement 

1. V eae~ation 
2. No deae~ation 

B. Powde~ed i~on elec.t~omotive ~eplac.ement 
C. Ca~bon ad.6o~p;Uon 
V. I on-exc.hange ~e.6in.6 
E. P~ec.ipitation by pH c.hange 
F. Selec.tive .6ilve~ p~ec.ipitation with .6odium .6ul6ide 
G. Reduc.tion 06 gold with 6e~~ou.6 .6ul6ate/ppt. 
H. P~ ec.ipitation 06 .6ilve~ with HCl 
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VESIGN 

1 • 

2. 

3. 

4. 

S.i...te 
A. 
B. 
C. 
V. 

Pad 
A. 
B. 
C. 
V. 

Heap 
A. 
B. 
C. 
V. 

HEAP LEACHING ACTIVITIES 

SUJtvey & Ve.6-i.gn 
Pad.6 
Pond.6 
Plant 
Road.6 

SuJt6ace aJtea & .6lope 
Pad dJta.i...nage .6pac-i.ng & netwoJtR 
VJta.i...nag e d.i...tch layout 
Con.6tJtuct.i... on mateJt-i.al .6elect.i...on 

1 . Compact.i...on & peJtmeab-i.l.i...ty te.6t-i.ng 
a. Ta.i... l.i...ng.6 
b. Clay-/w ol.i...n.i...te , volcan.i...c tu6L etc. 
c. Ve.6eJtt .6o-i.l 

2. AJtt-i.6-i.c-i.al membJtane.6 

Ve.6.i...gn 
Opt-i.mum l-i.6t -i.ncJtement 
Shape and con6 .i...guJtat.i...on.6 06 heap.6 
Heap geometJty-tonnage-.6pJtay Jtelat-i.on.6h-i.p.6 
SpJtay de.6-i.gn 

1 • OJte to nnag e 
2. SpJtay .6pac-i.ng and con6 .i...guJtat.i...on 
3. SpJtay Jtate 
4. Ton.6 tJteated/.6pJtay 
5. GPM/.6pJtay 
6. GPM / I00 6t2 

SpJtay Cycle 
A. SatuJtat.i...on 
B. SpJtay Jtate 

1 . I n.i...t.i...al 
a. Clay/h.i...gh % 6-i.ne.6 
b. Non-clay & low % 6.i...ne.6 

2. PO.6t-.6atuJtat.i...on & 6.i...nal 
C. Opt.i...mum leach peJt-i.od 
V . Ve-wateJt peJt.i...od 
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HEAP LEACHING ACTIVITIES 

5. Po n d.6 
A. S~ttling T~.6t.6 

1. S~ttl~d volume 
2. COftft~c.t~d H20 
3. W~ight p~ftc.~nt .6olid.6 
4. Volum~ p~ftc.~nt .6 olid.6 
5. S~ttl~d .6olution d~n.6ity 

B. S~ttling Rat~ 
1. T~ftminal v~loc.ity 
2. Un-hind eft~ d .6~ttling v~loc.ity 
3. S~ttling v~loc.ity V.6. pond height 
4. Flow ftat~ in pond 
5. M~an width 06 pond 
6. Fftee-.6ettlin.g veloc.ity 06 .6malle.6t 

pafttic.le that will .6~ttl~ 
7. Ov~ft6low pafttic.l~.6 

C. Patr..am~teft.6 
1. Slope 
2. Topogtr..aphy 
3. Shape 
4. Length 
5. H~igth 
6. F luid aft~a (ftig ht ang l~.6 to .6 ~ttling 6 otr..c.~) 
7. Vim~n.6ion-volum~-gallon.6 

v. Typ ~.6 06 Pond.6 
1. Sand ditc.h 
2. Ptr..~gnant .6olution 
3. Ptr..~c.ipitation/baftft~n 
4. Sptr..ay 
5. Ac.id 
6. Ba.6ic. 
7. Ac.id .6~ttling-c.opp~tr..,6etr..tr..ic. g~l.6,c.lay mineftal.6, etc. . 

E. Layout 06 Pond Sy.6t~m.6 
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HEAP LEACHING ACTIVITIES 

6. Plant 
A. Ve..6ign 

1. Solve.nt.6 
a. P~e.-T~e.atm e.nt 
b. L e.ac.hiI1g 

B. Equipme.nt Se. le. c.tion 
1. Filt e.tt.6 
2. Pump.6 
3 . Plumbi ng 
4. Me.tal tte.c.ove.~y .6Y.6te.m(.6) 

7. Plumbing Layout & Ve..6ign 

8. 

9. 

A. Plant c.apac.ity 
B. Pipe. .6e.le.c.tion (type. ) 
C. Pip e. diame.:te. tt .6e..te.c.:tion 

1. Vi.6c. o.6ity & de.n.6ity 
2. P~e..6.6U~e. d~op 
3. Ma.6.6 6low ttate. 
4 . Liquid 6low ~ate. 
5. Le.ngth 06 6low 

Pump Se.le.c.tion 
A. Suc.tion li6t 
B. V e.~tic.al li6t (h e.a d) 
C. Suc.tion & di.6 c.ha~g e. pipe. .6ize. 
V. Pipe. .6ize. 
E. Line. di.6tanc.e. 
F. Ve..6i~e.d PS I & di.6 c.ha~g e. GPM 
G. Type. 
H. HP, He.ad, RPM, e. t c. • 

Re.age.nt Stottage. & Mixing 
A. Cyanid e. 
B. Cau.6tic.-Lime. 
C. Wate.~ t~e.atme.nt (6 loc.c.ulation/polyme.tt.6) 
V. Othe.~.6 olve.nt.6 / ~e.ag e.nt.6 

2602 Monte Verde Way 
Sparks, Nevada 89431 
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HEAP LEACHING ACTIVITIES 

PRE-PROVUCTION 

.:. 

4 

1. Con.6tltuction 
A. H aulag e. It 0 ad ,'.> 
B. Pad.6 (including be.ltm.6) 
C. Pond.6(including dtjQe..6) 
V. I n.6 tallatio n 

1 • Line.lt.6 
a. Vitch 
b. Pond 
c. Pad 

2. Plumbing 
a. Plte.g-plant p~pe. 
b. Plant 
c. Plant-plte.cip pipe. 
d . Pit. e. ci p - .6 pit a tj po n d pip e. 
e.. Spltatj mani60ld & pipe. line..6 
6 . M a Q e. - up ta 11. Q.6 

3. Wilting 
a . P u m p mot 0 1t..6 
b. Plant 
c. We.ll-ge.ne.ltatolt(?) 

4. T anQ.6 
a. "Flt e. .6h" maQe.-up wate.1t 
b. Make.-up .6olution.6 

1. Re.age.nt 
2. Solve.nt 

2. Plant 
A. E q uipm e.nt pult.cha.6 e. 
B. Plant con.6tltuction 
C. In.6tallation on -.6 ite. 
V. Te..6ting i de.-bug 

3. Lab olt.atolttj 
A. Atomic ad.6oltption 
B. Titltation.6 
C. Solve.nt analtj.6i.6 
V. Le.aching te..6t.6 
E. Me.tal Ite.c.ove.lt.tj te..6t.6 
F. Pltoce..6.6 monitolting 

2602 Monte Verde Way 
Sparks, Nevada 89431 
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HEAP LEACHING ACTIVITIES 

PROVUCT10N 

1. M-Ln-Lng 
A. G~ade cont~ol 
B. V~-Lll-Lng & bla~t-Lng( open p-Lt) 
C. Load-Lng(open p-Lt, dump~ , & ta-Ll-Lng~ ) 
V. Haulag e 

2. Heap 
A. O~ e " heap-Lng" 

1. Level-Lng to ~pec-L6-Led he-Lgth 
2. R-Lpp-Lng 

3. L each-Lng 
A. Solut-Lon balance 
B. Sp~ay ~ate 
C. Heap "weep" mon-Lto~ 
V. P~egnant Mon-Lto~ 

1. E66luent 
2. POVl.d 

E. Sp~ay Mon-Lto~ 
1. Sp~a y man~60ld 
2. Sp~ay pond 

4. Plant 

5. 

6. 

A. Mon-Lto~ 06 p~eg & ba~~en 
B. pH cont~ol & mon~to~ 
C. Solvent/~eagent make - up; P~e-t~ eatment 
V. Oxygen cont~ol 
E. Ant-L-~cal~ng ~eagent~ 
F. Su~6ace ten~-Lon cont~ol 
G. Mon~ote 60~ EPA 

1. Well(~) 
2. G~oundwate~ 

H. T-Lt~at-Lon~ 
1. Cljan~de (" 6~ee") 
2. L-Lme &Io~ cau~t-Lc 
3. Othe~ ~ olv ent~ 

1. P~ocedu~e 
1. Sta~t-up 06 plant 
2. Shut-down 06 plant 
3. Clean-Lng 
4. Pump~, etc. 

J. M~ll ope~ato~~ mon-Lto~ & ~epo~t~ 

Metal Recove~1j 

A. Elut-Lon/~t~-Lpp-Lng 
B. Melt-Lng/~e6~n-Lng 

Sale~ 

2602 Monte Verde Way 
Sparks, Nevada 89431 
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JAMES A. BRISCOE 
Registered Professional Geologist 
Arizona and California 
President 
Southwestern Exploration Associates, Inc. 

Education 

Geology, M. S. 
Geology, B.S. 

University of Arizona 
University of Arlzona 

1967 
1964 

~ Professional History 

• 

• 

.e 
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ee 

• e 
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1978-Present 
1973-1978 
1970-1973 
1969-1970 
1965-1969 
1964 Summer 
1962 Summer 

1961 Summer 
1960 Summer 

Professional Experience 

1973-Present 

Southwestern Exploration Associates, Inc . 
Southwestern Exploration Associates 
Sierra Mineral Management 
Geodata Systems Inc. 
American Smelting & Refining Co. 
American Metals Climax 
American Smelting & Refining Co. Mission 

Mine 
U.S. Park Service 
U.S. Park Service 

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 eeologic 
and mining reports have been prepared for major clients including : 
Chase Manhattan Bank, U. S. Borax, Texas Gas Exploration Corp . , 
Felmont Oil Co., Cities Service Minerals, Phelps Dodge, The Cotter 
Corporation, and .Newrnont Mining, Incorrorated. 

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. 
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JAMES A. BRISCOE 2 

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 porphyri 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 yea~ 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--Sununer American Metals Climax 

Du~ing summer vacation from college, Mr. Briscoe was ap Assistant 
Geo.logist in molybdenum exploration for American Metal,s Climax. 
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JAMES A. BRISCOE 

1962--Sumrner American Smelting & Refining Co. 

This summer was spent as a laborer and explosives wor~er at 
ASARCO"s Mission Mine Unit near Tucson, Arizona. 

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

3 

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

Professional Affiliations 

American Institute of Mining,Metallurgical and Petroleum 
Engineers 

American Society of Photogramrnetry 
Arizona Geological Society 
Society of the Sigma Xi, Sigma Gamma Epsilon 
Society of Mining Engineers of A.I . M.E. 
New Mexico Geological Society 
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SOUTHWESTERN EXPLORAT ION ASSOCIATES, INC . 

PROFESSIONAL SEA~ICt'S ' 

Mtn!rlls Ex ~lorltton 

James A, Brtsco! Prestd!nt . Registered M,S. Geology 
Profess i onal Geologist 
(Ar izona & Ca l ifornia) B, S, Geology 

W. Edward . Speer Program Manager , M, S. Geology 
Sen ior Geologist B. S. Geol ogy 

Li terature Research 

Michael C. Baumann Manager , Literature M.S. Geological Engineer i ng 
Research. Geologist 
(Regi s tered Profess ional 
Geologist In tra i ning , B,S. Geology 
Ar l zoM) 

Susan N. Craft Certified Librarian M, S. Library Science 

B.A , American History 

Audrey C. Garven Assistant Geologist M. S. Geology 

B. S, Geology 

Bruce M, Prior Assistant Geo l og i st B,S, Geology 

John M. Jurasln Assistant Geologist B. A. Geology 

Philip J. Tuley Computer Specialist Metallurgica l Engineer ing 

land Status Research 

Thomas E. Waldrip, Jr. Ma nager. Land Status M. S, program In Agriculture 
Re search. Manager, B,S. Geology 
Dr i lling Div i s i on. 
Geo 1 ogis t 

Clark D. Green Assistant Geolog i st B.S . Geology 

• • • e 

Un lv!rsl ty of Arizona 
Uni versity of Artzona 

University of Ari zona 
University of Arizona 

Un tversity of Arizona 
(course work complete, 
thes i s In progress ) 

University of Arizona 

State University of New York 
at Bu ffalo 

State Un iversity of New York 
at Buffalo 

Un ivers i ty of Regina 
Sas katchewan , Canada 

University of Southern Cil i fornta 

Univers i ty of Ar izona 

Rutgers University 

Unlverlsty of Arizona student 
(wor k co-op program) 

Universi ty of Arizona 
Un iversity of Arizona 

Univers i ty of Arizona 

e 

1967 
1964 

1977 
1969 

1973 

1977 

1974 

1976 
1975 

1978 

1977 

1980 

1973 

1978 

• e • 

'
L\J 
V. 
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TECHNICAL SERVICES 

Drafting & Scientific 
Illustration 

Susan Angelon 

Susan Bancroft 

Jan L. McDona 1 d 

Jill Slaymaker 

Business Services 

Christine H. Dodson 

Ha h i na Drees 

Marilyn Pfautsch 

Susan J. Ouderkirk 

Jane Talley 

Judy H. Uria s 

• • • • e e 
SOUTHWESTERN EXPLORATION ASSOCIATES, INC . 

Hanager. Drafting & 
Scientific Illustration 
Senior Draftsperson & 
Scientific Illustrator 

Draftsperson, Scientific 
Illustrator 

Draftsperson, Scientific 
Illustrator 

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 Illustration 
4-year course Graphic Design 

M.A . Anthropology. Museum 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 

• • • • e e e 

Pima Community College 1975-
Present 

University of Arizona 1967 
End icott College 1958 

University of Arizona 1978 

University of Arizona 1977 

University of Arizona 1972 
Mills College 1969 

Pace University Westchester 1972 

Antioch College 1965 
San Francisco State 1966 

University of Arizona 1970-
1972 

Sahuaro High School 1971 

University ' of Arizona 1971-
1972 

Millvale High School 1969 

" (IJ 
6' 



• • • • • • • • • • • e e e e e e e 

... I·' 
S.E .A. PHOTOGRAPHY, INC . 

Dana M. Slaymaker Vice President & General Scientific Illustration 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 wI UnIversity of New Mexico 1976 
Special Courses In 
Geology & Photography 

Barry F. Zak Lab Assistant B.S. Design wI major In Illinois InstItute of 
Photography Technology 1977 

........ 

( 
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ASSOCIATES 

... " . 
Kenyon Richard Independent Consultant; Retired Chief Geolog i st 

Senior Consulting Associate, ASARCO; World recognized 
Southwestern Exploration expert on porphyry copper 
Associates, Inc. depos its 

B.S . Geological Engineering Mackay School of Mines 
University of Nevada 1937 

Eugene V. CianClnelli Registered Profess ional M.S . Geology University of Arizona 1965 Geologist, California; B. S. Geology University of Arizona 1963 Geothermal & Mining Consultant Graduate Work Oregon State University 1965-Independent Consultant; 1966 Associate of Southwestern 
Exploration As sociates, Inc . 

Norman E. Oausinger, Jr. Hydrologist; Independent Geological Engineering University of Arizona 1971 Consultant; Consulting (honorary degree) 
Associate, Southwestern Law University of Arizona 1959 Exploration Associates, Inc. Geology Un i versity of Arizona 1956-

1957 
Electronics Radar Electronics School 1954-

1955 
B. S. Geolog ical Eng i neering University of Arizona 1954 

'-
\. (, 
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• Consultants in : 

• base & precious metals. uranium 

~al • geothermal. environment 

.mote sensing. color aerial photography 

' . • interpretation-image processing 

Worldwide Mobilization 
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• 
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·e 

• e 

• 

Southwestern 
Exploration Associates, Inc. 

Partial List of Cli ents 

Anaconda Company 

AMAX 

Ari z ona State Land Department 

Bock River Boat Shop 

Bureau of Land Managemen t 

Chase Manhattan Bank 

Cities Service Minerals Corporation 

Compania Minera Zapa ta 

Continental Oil Company 

Cooper Aerial Surveys, Inc . 

Cotter Corporation 

Exxon Minerals Company 

Felmont Oil Company 

Freeport Exploration 

Fugro Photogrammetrics, Inc. 

GEOMET, Inc . 

Gulf Resources 

Hewitt and Associates 

Lucky Mc Uranium Corporation 
(subsidiary of Westinghouse) 

Mission Mortuary 

Murray, Nelson and Turner Associates 

Newmont Exploration Ltd . 

Occidental Minerals Corporation 

/~' 1 
4500 E. Speedway, Suite 14 

Tucson , Arizona 8571 2 
(602) 79 5-6097 

James A. Briscoe, President 
Registered Professional 

Geologist 
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Phelps Dodge Corporation 

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

RESUME 
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EvueATION 

1957 - B.S. in Chemical Enginee~ing; Iowa State Unive~6ity 
19 60 M.S. in Mining Enginee~ing; Unive~6ity 06 A~izona 
19 6 7 - C ou~e WO~Q and Vi66e~tation completed 60~ a V. Sc. 

in Mining Enginee~ing and a Ph.V. in Geological 
Engin ee~i ng while on the teaching 6aculty at the 
Unive~6ity 06 A~izona and the Colo~ ado Sch ool 06 Mine6. 

EXPERIENCE 

-'-

" 

1978 to dat e : Con6ultant; P~eciou6 Metal Heap Leaching, 
P~ope~ty Valuati on & Acqui6ition 

1 970 - 1 977 : GeneJtal 
A. 

B. 

C. 
V. 
E. 

PaJttne~ and 066ice~; 
Sie~Jta Mine~al Management-McVeJt~mott Mine 
(Op en-Pit Me~cu~y Mine) 
1971 Mine~al6-Tomb6tone, A~izona(Gold-SilveJt 
Heap - Leach Ope~ation) 
Nel6 0n, Nevada(Gold-Silv eJt Heap Leach) 
C~ipple CJteeQ, Col o~ad o(Gol d Heap Leach) 
Go l d6ield, Nevada(Gold-Silve~ Heap Leach) 

1968-1970: Mine Finance; Con6ultant on Acqui6ition and Mine 
Valuation(Zu~ich, London, Rome, Johanne6buJtg, 
Pa~i6, Belem(B~azil), and New YOJtQ) 

1963-1967: Chai~man 06 the BoaJtd; COMPUTEC RESEARCH, GFI COMPUTER 
INVUSTRIES, COMPUTERIZEV NATURAL RESOURCES, & R.F. 
HEWLETT & ASSOCIATES; Compute~ Appl~cation Compani e6 

1957-1963: Bea~ C~eeQIKennecott; Stati6tical Enginee~. Vev elope d 
compute~ application6 60Jt o~e ~e6e~ve computati on6 , 
de6ign 06 unde~gJtound and open-pit mine6, expl oJtation 
d~illing patte~n6, 6inancial evaluation 06 explo~ation 
pJtoject6, p~oduction 6cheduling, and p~oce66 optimiza
tion 60~ coppe~ 6melting. 

Yuba ~{ining Company; Explo~ation, mine examination, 
and de6ign 60Jt open-pit gold & 6ilve~ gep06it6 in Idaho. 

Utah Con6t~uction; Mine En ginee~ 60~ ~ndeJtgJt oun d mining 
06 oil 6hale in Colo~ado(Union Oil). 

Kai6e~ Aluminum; Bauxite explo~ation, mine examination, 
6luo~6pa~ dep06it valuation, engineeJting, and plant 
p~oce66 in Jamaica, Panama, BJtazil, and U.S.A. 
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R. F. HEWLETT 

PHONE (702)359-1069 

4It CONSULTING EXPERIENCE BY COMPANY 

AmeJtic.an Me;ta.t CLUnax 
AmeJtic.an Pota6h & Chern COllp 
AmeJtic.an Sme1;ti.ng & RebiMng 
Anac.onda Company 
Bannell M.iMng Company 
Behlle-Volbeafl 
Ceflflo Ve PMC.O 
C..uA.. e)) Sell v.ic.e 
CompaMa M.inella Ve Cananea 
Vuval COllpo~on 
El Pa60 NatuJu1.1. Ga6 
Ethyl COllpo~on 
Gflal'l.by M.iMng Company 
G llaYL-iA l e M.in e)) 

G.T. Batoll & A~~oc..iate)) 
Hanna M.iMng Company 
Iwh Ba6e M~ 

CONSULTING EXPERIENCE BY COMMOVITY 

GOLV 
V~g.irz..{.a M.ine(Tfla~vaal) 
LOfla--tne. (T fla~ vaal -A nJtic.a) 
CJtipple Clleek(Colollado) 
Gold6.ield(Nevada ) -- Thundell Mtn. (Idaho) 
NeL6 0n (Nevada ) 
Conglle))~ (AJtizona ) 
Elk.holln(Montana) 

--
• e 

• 

..:. 

Mojave (Caf.i6oflMa) 
ChloJtide. (AJti zona ) 
V~g.iMa C.,[ty(Nevada) 
OllO del Rey(Utah) 
Meflk.e.ll(Utah) 
Centnal C.,[ty(Colollado) 
W.ic.k. en bUflg (Altizona) 
CflOwn K.,tng(Altizona) 
Oatman (Altizona) 

2602 Monte Verde Way 
Sparks, Nevada 89431 

K~ell Alum--tnum & Chern COflp 
Kennec.ott Coppefl COflp 
K.ingdom 06 Saud--<- Aflab.-ta 
M-i.a.m.i Co pp ell 
M.inefla Bayovafl 
Molybdenum COflp on AmeJtic.a 
NOflanda M.ine)) 
Oc.c..,tdental Petfloleum(M.ine~) 
Plac.ell Vevelopment 
P. L.A.N. T. 
Qu.-tnta.na M.ineflw 
Revelle Coppell & Bfla6~ 
SupeJtioll Oil Company 
Sw.indeff-Vlle))~lell 
Texa6 Guf6 SufphUfl 
Tfla~vaal Co~of.,tdated Gold6.iel~ 
T fla~ Woflfd A-iJLtine)) 

SILVER 
Pac.k.afld M.ine.(Ne.vada) 
Tonopah (Nevada) 
Caf.ic.O(Caf.i60fln--ta) 
Candel~a (Nevada) 
Ojo~ Caf.iente)) (M ex--tc.o ) 
Zac.atec.a6(Mex--tc.o) 
Tomb~tone (Altizona ) 
Silvell Plumb(Colollado) 
EUfleak.a-Efy (Ne.vada) 
Rey Maflt(Altizona) 
La Cofoflada(Mex--tc.o ) 
Leadv~e.(Coloflado) 
Seaflc.hl.,tght(Nevada) 
Plle))c.ott (Altizona) _ 
Yuc.c.a(Altiz ona ) . 
P.iellc.e-Gfe.a6on(A~zona) 
Rev~e.(Ne.vada) 
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R. F. HEWLETT 

PHONE (702)359-1069 

_ COPPER-MO LY-Au 
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Sa66oJtd, AtUzona.( KCC) 
Tanama, PueJtto Rico (KCC) 
Lig~ CJteeR, Cati6. (AMEX ) 
Nevada Viv~on(KCC) 
Viamond H(M.<.ami CoppeJt) 
San XavieJt NoJtth(ASARCO) 
Ray M'<'ne4 , AtUzona(KCC) 
GJtan."U,le , B. C. (GJtanby) 
M.<.ch-<-qu.<.R..R..ay, PeJtu(ASARCO) 
Jabal Sayid, Saud.<. AJtabia 
Ruby CJteeR, A~Ra(KCC ) 
K~nazoo, AtUz. (Quintana) 
SilveJt BeR..R.., AJt.{.z. (ASARCO) 
While Me4a, AJt.{.z. (ASARCO) 
Canaea , Me~co(Anaconda) 

• 

.' 

;, 

• 

Caj 0 Aba/tO, PueJtto MCo (AMAX) 
CoppeJt CJteeR, AJt.{.z. (OXY) 
Lampa, PeJtu(ASARCO) 
GaloJte CJteeR, B.C. (KCC) 
LaRe4hoJte , AJt.{.z.(El PMO) 
MaJtco ppe..Jt, Ph-<-Uppine4 
CMile.. Vom e.. , Citie4 Se..Jtvic.e.. 
N~nan , B.C. (NoJtanda ) 
ChwtmM, AtUzona 
San Manuel, AJt.{.zona 
Twin Butte4, AJt.{.z. (Anaconda ) 

NICKEL -COPPER 

Ragland N'<'c Rle.. (Que..be..c) 
Pikwe, A6Jt.{.ca 

SULPHUR 

Benguet, Ph-<-Uppine4 

URANIUM 

Home4taRe-Sapin, N0W Me~co 

BRINES & SOLIV PHASE 

2602 Monte Verde Way 
Sparks, Nevada 89431 

COPPER-ZINC-LEAV-Ag 

Timm-<-YL-6, OntaJUo(TexM Gul6) 
CeJtJto Ve.. PMCO, PeJtu 

COPPER-MOLY 

Sie..JtJt.{.ta, AJt.{. zona (B eaJt CJte..e..R) 
BJte..nda, B.C., Canada 

MOLYBVENUM 

Cl-<-max, ColoJtado(Am. Met~ Climax) 
YO JtR HaJtdy, B.C. (ASARCO) 
QUe4ta , New Me..~co (MOLY CORP) 
EndaRo, B.C. (PLACER) 
HaR..R.., Ne..vada(Anaconda) 
AR...<.c e.. AJtm, B.C. (KCC) 

LEAV-ZINC-Ag 

NoJtthgate, IJteland 
Salem, M~-6ouJt.<.(KCC) 
Vibuttnum, Mo. (ASARCO) 
T e..JtJte.. Monte.., PoJttugal 

COPPER-IRON 

CJta-<-gmont, B. C. (PLACER) 
BOM-B.<.xby, Mo. (Am. Pb - Zn) 

PHOSPHATE 

IRON 

FlotUda 
Tun e4.<.a 
Se..chutta Ve4e..Jtt , P~Jtu 

Col-<-ma, Me~c.o 
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2 • 

Stat~.6t~~at Method 06 Comput.-tng Gftade and Tonnage 06 Oft e 
601t th e S.-ttveft Bett Ox~de Poftphyfty Coppeft Vepo.6.-tt." . 

1969 - "Ca.6e H.-t.6toft~e.6 06 Exptoftat~on Vft.-ttt.-tng and Ofte Re .6eft ve 
E.6t.-tmat.-ton", G e otog~~at and M~n~ng So~~ety 06 Bft.-tt.-t.6h C ot umb~a, 
Van~ouv e ft, B. c. 

3. 1968 - "Ca.6e H~.6tolt~e.6 06 Automated Ofte Re.6eltve E.6t~mate.6", 
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M.-tn.-tng Conglte.6.6, Annuat Me et.-tng 06 the Coat V.-tv~.6 .-to n, 
P.-ttt.6buftg, Penn. 

5. 1965 - "Open P.-tt M~ne Ve.6~gn Ut~t~ z ~ng a V~g.-ttat Comput ell", 
Annuat Meet~ng 06 the Amelt.-t~an In.6t.-ttute 06 M~n.-tng, Metatf 
uftg~~af and Petftoteum Eng~nnelt.6, In~., Ch.-t~ago,I tt~ n o ~.6. 

6. 1965 - "Ve.6.-tgn 06 Vft.-tff-Hote GIl.-td Spa~~ng 60ft Evatuat~ng 
Low-Gltade Coppeft V e p o .6~t.6", Repoftt 06 Inv e .6t.-t g at~o n, 
u. s. Buft eau 06 M.-tn e.6. 

7. 1964 - "Futufte Computeft.-tzat.-ton.-tn the M~n eftat Indu.6tlty", 
Inteftnat.-tonat Symp o.6.-tum on Appt~~at~ o n.6 06 Stat.-t.6t~~.6, 
Opeftat~on.6 Re.6eaft~h, and Computelt.6 .-tn the M.-tneltat Indu.6tlty, 
Cotoftado S~hoot 06 M.-tne.6. . 

·tt 
8. 1964 - "Emp.-tlt.-t~at Modet.6 06 a Coppeft Re veftb eftatolty Fultna~ e ", 

Inteftnat.-tonat Sympo.6~um 06 Stat.-t.6t~~.6, Op e ftat.-ton.6 Re .6 eaft~h, 
and Computeft.6 .-tn the M~neftat Indu.6tlty, Cotoftado S~h o ot 06 M~ne.6. 

• ~ 
• 

• 
~ 

• 

9. 

1 0 . 

1 1 • 

1964 - "Vynam.-t~ Pllobt em.6 .-tn M~n~ng", Inteftnat.-tonat Symp o .6~um 
.-tn Computeft.6 and Computeft Appt.-t~at.-ton.6, Un~velt.6~ty 06 Aft.-tz ona. 

1964 - "Appt.-t~at.-ton 06 S~mutat.-ton .-tn Evatuat.-tng Low Gftade 
M.-tneftat Vepo.6.-tt.6" , BUlleau 06 M~ne.6, Repoltt 06 Inve.6t~gat.-ton 
Numbelt 6501, 63 page.6 . 

1964 - "Potynom.-tat Sult6a~e F~tt~ng U.6.-tng Suft6a~~e Vata 6ft om an 
Undeltgltound Coppelt Vepo.6~t", U. S. Bufteau 06 M.-tne.6, Rep oftt 06 
Inve.6t.-tgat.-ton.6 Numbeft 6522, 27 page.6. 
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In~ . , Valla-6, Te.xa-6 . 
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U. S. Bu fte.a u 06 Mine-6, Re.p oftt 06 Inv e.-6tigation Numb e.ft 6292. 

16. 1963 - "C omputing Ofte. Re.-6e.ft ve.-6 by the. Tftiangulaft Me.thod 
U-6ing a Me.dium Si ze. d Vigital Comput e.ft ", U. S. Bufte.au 06 
Min e.-6 Re.poftt 06 I nve.-6tigation Numb e.ft 6176, 30 page.-6 . 

17. 1962 - "A SUftve.y 06 the. T e.~hniq u e.-6 and A ppl~~ation.6 06 
Compute.ft-6 in Re.-6 01ving Ope.ftating Pft oble.m-6 ", Am e.fti~an Mining 
Congfte.-6-6 , Sa n Ffta n~i-6~o Annual Me.e.ting . 

18. 19 62 - "Computing Ofte. Re.-6e.ftve.-6 by the. Polyg onal Me.thod U-6ing 
a Me.dium Size.d Vigital Compute.ft", U. S. Bufte.au 06 Mine.-6 , 
Re.poftt 06 I nve.-6tigation Numbe.ft 5952,31 page.-6. 

19. 196 2 - "Min e.ftal Ve.po-6it Evaluation U-6 ing Mathe.manti~al Mode.l-6 
and a Vigital Compute.ft", Unive.ft-6ity 06 Aftizona Sym po-6ium on 
Com pute.ft Appli ~ati on-6 , vol . 1, -6e.~tion K, page-6 1-55. 

20. 1962 - "U-6e. 06 Hi gh-Spe.e.d Vata R e.du ~tion and Pft o~e.-6-6ing ~n 
th e. Mine.ftal Indu-6tfty", U. S. Buft eau 06 Mine.-6, 1. C. 8099 , 82 p. 

21. 19 62 - "F oftmulating Compute.ft Pftob le.m-6", Unive.ft-6ity 06 Afti z ona 
Symp0-6ium on Compute.ft A ppli~ation-6, v. 1, -6e.~tion V, pp. 1-3 7. 

22. 

23. 
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1961 - "Cal~ulating Ofte. Re.-6e.ftve.-6 U-6ing a Vigital Comp ute.ft" , 
MINING ENGINEERING, v. 13, 1.1, pp. 37-42. 

1961 - "Small Mine.-6 Can Make. Wide. U-6e. 06 CompiLte.ft", MINING 
WORLV, v. 23, n. 7, pp . 38-40. . 

1961 - "Compute.ft Cal~ulate.-6 Be.-6t Me.th od to Ve.v e.lop High- Angle. 
E -6~alante. Ve.in", MINING WORLV, v. 23, n. 10, pp . 3 1- 35. 

25. 1960 - "A Compa fti-6on 06 Vaft~OU-6 Me.thod-6 06 Calc.u lating Oft e. 
Re. -6e.ftve.-6 U-6ing a Vig ital Compute.ft", U. 06 Aftizona Sympohium. 
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P4e-T4eatment ha~ Qome to mean anything done to an 04e p4i04 to 
Qyanidation. Howeve4, it may not be 4equi4ed 04 de~i4eable to 
u~e Qyanidei the4e a4e many d4aW-baQk~ 06 Qyanidation. 

The 60llowing illu~t4ation ~umma4ize~ the mo~t Qommon p40blem 
04e-type~, mine4alogy, etQ .. It i~ ~el6 explanat04y. 

Ca4bonaQeou~ 04e~ 

The ~eQond illu~t4ation identi6ie~ Qommon Qa4bonaQeou~ mate4ial 
type~. Thi~ i~ imp04tant beQau~e the ~olvent ~eleQtion d epen d~ 
upon the type 06 Qa4bon, due to di66e4ent Qa4bon ab~04ptive 
4e~pon~e. 

The deg4adation 06 04ganiQ ~ub~tanQe~ bU4ied in 6ine-g4ained 
~edimenta~y 40Qk~ depend~ upon the depth 06 bU4ial and the 
Geothe4mal G4adiant. Thi~ tempe4atu4e-time 4elation~hip i~ al~o 
e66eQted by the exhau~tion 06 availabel oxygen, lowe4ing the Eh 
06 the ~ediment. The oxidation 4eaQtion take~ plaQe 6a~te~ than 
the deQa4boxylation 06 thi~ 04ganiQ matte4, making oxidation a 
bette4 QhoiQe 06 p4e-t4eatment than QhemiQal b4eak-down. Total 
dehyd40genation 06 04ganiQ(Qa4bon-bond) ~ub~tanQe~ 4e~ult~ in 
g4aphite. Othe4 ~ub~tanQe~ p40duQed a4e 6at~, Qa4bohyd4ate~, 
p40tein~, and amino aQid~. 

The p40blem ba~iQ to the leaQhing 06 Qa4bonaQeou~ 04e~ i~ that 
when Qyanide i~ u~ed, the gold-Qyanide Qomplex(Au(CN)Z-) i~ 
ab~o~bed by the Qa4bon Qomponent~ 06 the 04e. Mo~t te~t~ 4un 
on Qa4bonaQeou~ 04e~ ~how that only about 30% 06 the gold Qan 
be ext4aQted by u~ing a Qyanide leaQh(u~ing pulve4iz ed 04e) . 
BeQau~e 06 the P004 4eQOVe4Y due to Qa4bon ad~04ption, milling 
with only Qyanide i~ not eQonomiQ. 

Newmont ha~ applied a teQhnique developed by the u.s. BU4eau 06 
Mineh at thei4 Ca4lin gold mine. They u~e ~odium hypoQhl4ite 

-- ah an oxidant 60llowed by Qyanidation 06 the gold-Qhl04ide Qomplex. 
1 have uhed h.~oQhl04ite 604 the pa~t two yea4~, and it i~ Qlea4ly 
a p4e-t4eatment 4eagent that i~ e66eQt~ve on va4iou~ Qa4bonaQeou~ 
04eh ~ Howeve4, othe4 ~olvent~ u~ed with hypoQhl4ite a4e : muQh m04e 
e66ettive than the Qyanide 60llow-up, whiQh 4equi4e~ a m04e expen~ive 
holvent QO~t and metal 4eQOVe4y hy~tem. In 6aQt, the Uh~ 06 
halt(NaCl) a~ a ~OU4Qe 06 Qhl04ine wa~ u~ed 604 gold leaQhing • .-j be6o~e the development 06 Qyanide(p4e-1900). Al~o, the u~e 06 
~alt a~ a p4e-t4eatment 604 40a~ting wa~ ve4y Qommon. 

• 
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VaJt..i.ou.6 PJtobl em 
PJte~..i.ou.6 Metal OJte.6 

60 Jt 

• 

• 

• 

.e 

• 
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HEAP LEACHING 

- - - - - - - - - - - - - - - - - - - - -. . . . . . . . . . . . . . . . . . . . . . . 
. S..i. ze/ Va lue V..i.6tJt..i.but io n MineJtal09U 

P eJtm eab..i.Ltt y 
* * * * * * * 

.D..i. .6.6em..i.nated Open P..i. t 

. Dump OJte; Clay / Fine.6 

. A~..i.d ..i.~ Kaol..i.n'<'t..i.~ Clay 

. Ta ..i.l..i.ng.6 

Phy6..i.o-Chem'<'~al 
* * * * * 
CaJtb ona~eou.6 OJte. 
R e6Jta~t oJty OJte6 . 
Su l6..i.de M'<'neJtal.6 . 
TelluJt ide.6 

. - . - . - . - . - . - . - . - . - . - . - . - . . -. - . - . - . - . - . - . - . . , 
VJt..i. ll..i.ng & ! 
Bla6t..i.ng !!! + VegJtee + 

! 1 + 06 + 

OJt e M..i.HeJta.tog~) 
! ..... ~************* 

! 1 +CJtu.6h..i.ng + 
Load..i. ng ...• 1 +Analu.6..i..6 + 

! 1......... . ...... t-------- + 
! ! +Selec.t..i.on+ 
CJtu.6h..i.ng 

! 
! ! 

Appl..i.c.at..i.on 06 IPS Solut..i.on ..••. 

SpJtay on 
OJte TJtuc.k 

SpJtay on 
Conv eyoJt Belt 
I ! 

! 1 ! 
Hauled .. 1 Elevated J 

OJt e pH / E 
! . . . . . . . , * * * * * * * h 

CaJtbon-Bond 
P 0 .t lj m e Jt .~ 

! . . . . . . . . . ! * * * * * * * 

J 
J 

1 
Ox..i.dant6 
'******* , , by onto 

TJtu~k 1eap 
---:;-~-.----;;------,--_I 
+IPS Analy.6..i. .6+ 
+------------+ 

+Rea.gent a.nd Gold+ 
+So.tvent AnalY6..i.6+ 

I + Selec.t..i.on t . .... + - - - - - - - - - - - - - - - - + 
OJte "Heap ed " 

onto Pad 
! 

"- ! 
.. ! 

Appl..i.~at..i.on 06 IPS 

I 
I 

Solut..i.on 

I 

I , 

SpJtay wh..i.le DozeJt ..i..6 pU.6h..i.ng, 
level..i.ng, and Jt..i.pp..i.ng 

! 

C .. ' "S +" u, ... .<.ng - e~ ............. . 

+ S e.te~t..i.on 
. ! 
Flo~~ulant .6 •.. ! 
*********** , 

.......... .. !!!!.!!!!!! ! 
. H ' Splta.y eap .....• 
- ! 
- ! 

Colle~t E6 6luellt 
PJteg Pond 

! , 

+ 

Re~oveJt Value.6 ..i.n Plant 
ton-Ex~hange Re.6in.6 
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60 Il 
HEAP LEACHING 

CallbonaQeou~ Matellial Ty pe 
* * * * * * * * * 

.V ehydllogenated 

. 

. GIlaphitiQ C K ellogen-Call bohydllate~ . 
......... . AQtivated C HumiQ / Amino AQid~- Fat~ . 
! . - . - . - . - . - . -. . . - - -. - . - . - -. - . - . - . - . . 
! 

VIl illing & ! 
B la~ting !!! + Vegllee + 

! + 06 + 
, +CIlu~hing + 

Loading +Anal y~i~ + 
! 1.. ....... . ...... t------- - + 

! ! +S eleQtion+ 
CIlU~ hing , 

! 
Ap pliQation 06 IPS Solution ... 

Spllay on 
Olle TIlud2. 

Spllay on 
Conveyoll Belt 
1 ! 

! 1 ! 
Hauled .. 1 Elevated 

by onto 

Olle Minellalogy 
! . . . . . . . . . . . ! * * * * * * * * * * * * * 

Oll e pH 
! ........... ..... ... !***** 

Callb on-Bond 
P olymell~ 

! .............. !********** 

! ........... . 
! 

Ox;'da.nt .b 
!******* 
! 

! ! 
TIluQ~ jeap +IPS Analy~i~+ 

+------------+ 
+Reagent and Go l d+ 
+S olve.nt Analy~i~ + 

1 
Oll e "H eaped " 

onto Pad 
! 
! 

+ S ele.Qtion + 
! 
! 

FloQQulant~ 
*********** 

+----------- - ----+ 
+ Sele.Qti on + 

.' e 
1 

1 
AppliQation 06 IPS Solutionl 

.......... !!!!!!!!!! ...... 1 

e e 

• 

Sp"-flY while Voze,,- i~ pu~hing, 
leveling, and Ilipping 

! 
! 

Culling-"Set" .......... . 

Spllay Heap 
I 

! 
ColleQt E66 l uent 

PIleg Pond 

! 
ReQov ell Valu e~ in Plant 

Ion-ExQhange Re~in~ 
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The~e a~e th~ee common way~ to add hypochto~ite to an o~e 60~ p~ e
t~eatment, which a~e: 

1. Add ~odium hypochto~ite di~ectty in ~otution 
2. Add tiquid chto~ine di~ectty 
3. Add hypochto~ite by in ~itu gene~ation. 

The 60ttowing 6igu~e p~e~ent~ the inc~ea~e in gotd vatue du e to 
hypochto~ite p~e-t~eatment 6o~ Ca~tin ca~bonaceou~ o~e~ . Note that 
in addition to ~howing the ~e~pon~e 06 the o~e to p~e-t~eatment, 
that I have compa~ed the economic~ 06 the th~ee method~ 06 adding 
(o~ gene~ating) hypocht o ~ite. 

The appticat~ on 06 hypochto~ite i~ ~en~itive to pH, a~ i~ ittu~t~ated 
by the 60ttowing two 6~gu~e~. Notice that 60~ the Ca~t~n o~ e, the 
amount 06 time added i~ a~ impo~tant a~ the amount 06 hypoch;o~ite. 
The Ca~tin ca~bonaceou~ o~e~ have been anaty~ed a~ 60ttow~: 

O~e Catego~y O~e Type O~ganic Ca~bon Au, t.oz./ton 

I Ca~bonaceou~ . 60 % .40 Au /ton 
II Ca~bonaceou~ .45 % .19 
III Ca~bonaceou~ .42 % .33 
IV Mixed~Ox~dized .06 % .20 

The~e att ~e~pond di66e~entty to hypochto~ite, but att w~th po~itive 
~e~utt~. Te~ting i~ the onty way to quanti6y the ~e~pon~e 06 any 
p~e-t~eatment ~eagent/~otvent. 

Notice that ~n the ta~t ittu~t~ation that the ~e~pon~e 06 two 
Ca~t~n o~e type~ i~ p~e~ented. It i~ obviou~ that the type III 
woutd have a bette~ ~e~pon~e becau~e hypochto~ite i~ a much ~t~ong e ~ 
ox~dant in mo~e acid pH ~ange~; unde~ a pH 06 7 the ox~dation potentiat 
06 hypochto~~te i~ much g~eate~ and chto~ine i~ ~etea~ed wh~ch i~ 
a good ~otvent 6o~ gold. The onty ~e~t~ictjQn QO~ ca~~QnaCeOU9 ole~ 
i~ that they u~uatty a~e in l~me~tone, wh~ch co~ume ac~d. At~o, 
not~ce ihai the Caht~n o~e iype 1 ha~ a natu~al bu66e~ed pH at 9; 
hypochto~ite ~e~pon~e i~ ~topped at a pH 06 9 due to the tibe~ation 
06 hyd~oxyt ion~ on 6ine g~inding. 
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HEWLETT MANAGEMENT 
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PHOSE (702)359-1069 

• 
e 

• 

• 

.e 

• 

-e 

-e 

• e 

• 

O,'L e Type. 

C aJt Li 11 1 
CaJt.e.J..11 1 
Ca· .... lJ..11 11 
C a:l.lJ..n 11 
C a ,'L.e.J.. 11 111 
CaJtlJ..n 111 

U-tah-Ke. .·~~oge.n 
Opel1-Pi-t 

" 
" 
" 
" 
" 

U-tah-TaJ...e..6 
Ac.t.J..l..'at.ed 
CaJtbon 

" 

.Ve vada - GJtaphJ..t.J..c 
CaJtbon 

" 
" 
" 

~e.vada-Act.J..vat.e.d 
Caltbclt 

" 
" 
" 
" 

2602 Monte Verde Way 
Sparks. Nevada 89431 

E66e.ct.J..ve. Plte-TJte.at.me.nt. 
60lt 

Caltbonace.cu.6 Olte.6 

Plte.-Tlte.at.me.nt. 

SodJ..um hypochlo/tJ..t.e.(NaOCl)-lJ..quJ..d 
SodJ..um hypoch.e.o/tJ..t.e.(NaOC.e.)-.e.J..quJ..d 
NaC.e.-NaOC.e. ge.ne.ltat.J..ol'l(E.e.e.c.t.lto.e.yt.J..c. 
NaCl-NaOC.e. ge.I1e.ltat.iol'l(E.e.e.c.t.ltolyt.J..c 
LJ..quJ..d ch.e.oltJ..ne. 
LJ..quJ..d ch.e.oltJ..ne. 

% 

Ox. ) 
Ox" ) 

AmmonJ..a(NH 3 ) 
Sodium hypoch.e.oltJ..t.e.(NaOCl) 
NaOCl/Na2C03/NaOH; oxJ..dallt. & .6t.ltong ba6e.6 
H2S04 -- NaOH; Su.e.phultJ..c acid-ne.ut.lta.e.J..ze.d 
Pot.a.6.6J..um Pe.ItMal1ganat.e.(KMn04) 
Fe.ltltic Ch.e.oltJ..de(Fe.C.e.3) 
SodJ..um Bltomat.e.(NaBIt03) 

AmmonJ..um hydltoxide.(NH 40H) 
Sodium hypoch.e.oltit.e(NaOC.e.) 
Fe.ItItJ..c ch.e.oltJ..de.(Fe.C.e. 3 ) 
NaC.e.-NaOC.e.-HC.e. .6y.6t.e.m 

Fe.ItItJ..c ch.e.oltJ..de.(Fe.C.e.3) 
NaC.e.-NaOC.e. .6y.6t.e.m 
NaC.e.- HC.e. .6 Y.6t.e.m 
ThJ..oulte.a(NHzCSNHZ) 
SodJ..um t.hJ..o.6u.e.6at.e.(NaZS30Z"5HZO) 

Fe.ItItJ..c ch.e.oltJ..de.(Fe.C.e. 3 ) 
NaC.e.-NaOC.e. .6y.6t.e.m 
Na2S30Z' 5H 20 
Th~oultea(NRZCSNH2) 
Ha.e.ide. comp.e.e.x(NaC.e., NaOC.e., BltomJ..ne.) 
SodJ..um Bltomat.e.(NaBIt03) 

Au Ext./tacte.d 

90 % 
92 % 
95 % 
96 % 
79 % 
94 % 

92 % 
95 % 
95 % 
83 % 
89 % 
93 % 
90 % 

9 1 % 
2 1 % 
87 % 
95 % 

79 % 
89 % 
92 % 
99 % 
85 % 

80 % 
85 % 
79 % 
99 % 
95 % 
85 % 
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• 
HEWLETT MANAGEMENT 

• R. F. HEWLETT 2602 Monte Verde Way 
Sparks, Nevada 89431 

• 

• 

PHONE (702)359-1069 

e. 

Go~d Vi~~o~ut~on Rate¢ 
(Millig~am~ Gold V~~~olved Pe~ Hou~l 

Equal quantit~e~ 06 go~d 60il we~e we~ghed and allowed to di¢¢olve 
~n va~~ou~ ~olvent~ to dete~mine the di~~o~ut~on ~ate~. A6te~ the 
time to di~~olve wa~ ob~e~ved, the quant~tlj 06 gold di~~olved wa¢ 
checked by t~t~at~on. The~e6o~e, the ~ate 06 di~~olut~on ~a¢ comput ed 
(m~ll~g~am~ Au/Hou~l, and the di~~o~ution ~ate co~t(m~ll~9~am~ Au/ 
$ 1 Solvent C06t pe~ ton ~olut~onl. The~e ~e¢ult~ a~e p~e¢ented 
to ~llu~t~ate: 

I. 
1. The di¢~olution ~ate 06 cyanide i~ ve~y ~low compa~ed 

to othe~ halide ~olvent ~y¢tem¢. 
2. The ~elative co~t 06 cyanide compa~ed to hal~de 

¢y¢tem¢ i~ much highe~(60~ cyanidel. 

I 

. ~ 
3. Halide ~y~tem ~olve;lt~ a~e economic 60~ p~e-t~eatment 

application~ to ca~bonaceou~ o~e~ . 

Ba¢ic to the above i~ the concept that au~ou¢ chlo~ide i~ ~n~oluble 
~n wate~ but i~ ¢oluble in ¢odium chlo~ide. Thi~ i~ ba~ed on the 
60llowing: 

• 2 Au + Cl 2 :: Z AuCl 

·e 

ee 

• 

B. The ~ate 06 ¢olut~on 06 the gold i~ cont~olled by 
the ~ate at which the in¢oluble au~ou¢ chlo~ide 
6ilm i¢ ~emoved 6~om the ~u~6ace by the 60llowi ng; 

AuCl + Cl 2 + Cl :: AuC~4 

and AuCl + Cl- :: AUCl Z 

C. The au~ou¢ chlo~ide ion i¢ late~ oxidized to the 
au~ic ¢tate, but ~n dilute chlo~~ne ¢olution~ thi6 
i¢ not the ~ate-cont~olling ~eaction. 



• 
HEWLETT MANAGEMENT 

=e ============--=======--==== -.::..:.===-====== '. R. F. HEWLETT 

PHo~E(702)359-1069 
2602 Monte Verde Way 
Sparks, Nevada 89431 

_ S (t d -i. u-m C II a n -i. d c. 

• Th-i.'!:' ~:taI1da ,'td f.eac.h .6olve.n:t plLoduc.e..6 :the 601lotO-i.Ylg d-i..6ll0f.U:t-i.CI1 
,'ta:t e.6 : 

• 

-

• 

--
e_ 

-.:e 
. \ 

• 

SOLven:t COYl c.e.n:tlLa:t-i.on; 
., I :t 0 11 ·6 0 f. u:t-i. 0 Yl 

5 

• 2 

S od-i.um Chf.rlL-i.de.-ChlolL-i.ne Sy.6:te.m 

M-i.ll-i.glLam.6 Au 
V-i..6.6 of.ved FelL HoulL 

2.4 

3.0 

.36 

A .6:tandalLd-blL-i.Yle-.6olu:t-i.oYl wa.6 plLepalLed U.6-i.Ylg 58.86 pOUYld.6 06 
.6al:t(NaCl) pelt :ton .6of.u:t-i.OYl. Th-i..6 pltov-i.de.6 aYl e.xc.e..6.6 c.hlolt-i.11e. 

' -i.on. In:to :th-i..6 .6:tandaltd blt-i.Yle. .6olu:t-i.oI1 wa.6 added valt-i.ou.6 amOUI1:t.6 
06 l-i.qu-i.d c.hlolL-i.ne. Follow-i.Ylg alte. :the Au d-i...6ll01u:t-i.oYl lLa:te.6: 

Sof.veYl:t COYlc.eYl:tlta:t-i.oYl; 
# / ton .601u:t-i.oYl 

· 1 1 8 

· 236 

2. 36 

M-i.ll-i..gltam.6 Au 
V-i..6.6of.ve.d FelL Hoult 

.18 

7. 2 

1 08. 

Add-i.t-i.onal :te..6:t.6 welLe made w-i.:th blt-i.Yle .6olu:t-i.oYl.6 aYld l-i.qu-i.d c.hlolt-i.Yle 
bec.au.6e 06 :the appl-i.c.a:t-i.oYl 06 c.hlolL-i.ne :to make hypoc.hlolL-i.:te. 60lt 
c.aJz.bonac.eou.6 olte.6. An equal amOUYl:t 06 gold 6o-i.l wa~ d-i.6.6olve.d -i..yl 
valL-i.ou6 c.omb-i.Yla:t-i..oYl.6 06 c.OYlc.eYl:tJz.a:t-i.oYl.6 06 c.hlolL-i.Yle aYld halt. The. 
:t-i.me to d-i...6holve :the qold wa.6 d-i.v-i.ded by :the C.0.6:t 06 :the holve.Yl:t 
(pe.IL :tOil holu:t-i.oYl) :to y-i.eld a :t-i.me-06-d-i...6.6olu:t-i.oYl V.6. c.o,:t ILelat-i.on
Jh-i.p that allowh d-i..Jz.ec.:t c.ompalL-i...60Yl be.c.au.6e 06 :the h:taYldaid-i..za:t-i.oYl 
06 all 06 :the vaIL-i.ableh. The plo:t 06 :the.6e data aILe pILeiented -i.n 
the ~0f.lrwin9 -i..llu.6:tlLa:t-i.on. 
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HEWLETT MANAGEMENT 

• R. F. HEWLETT 
PHONE(702)359-1069 

2602 Monte Verde Way 
Sparks, Nevada 89431 

• 

.' 
• 

.e 

-
The ~a.me -6ta.l1d .'!.ad-bJt...<.ne-.6olut..<.on wa-6 u-6ed w..<.th 58.86 pound.6 06 
-6a£t(NaCl) pelt. ton 06 .6olut..<.on. Into th..<..6 .6olut..<.on wa-6 added 
va~"<'ou.6 amount.6 06 £..<.qu"<'d chloJt...<.ne and .6ulphult."<'c ac"<'d. Follow"<'l1 g 
a~e the Au d"<'-6.6olut..<.on It.ate.6: 

Solvent ConcentJt.at"<'on.6; 
# / tOil .6olut..<.on 

H2SO 4 
---

. 718 5. 

• 7 1 8 14 . 

.236 5 • 

2. 36 14. 

Chlolt."<'ne Solut..<.on 

M"<'ll"<'glt.am.6 Au 
V..<..6.6o£ved Pelt. Hoult. 

7 . 8 

8.4 

16. 2 

108. 6 

• Two d"<'66eJt.ent l..<.qu"<'d chloJt...<.ne .6olut"<'on.6 welt.e pJt.epalt.ed w..<.th the 
60llow"<'l1g Jt.e.6ult.6: 

·e 

e_ 
• ,e 

:i 
\ 

• 

Solvent Concentlt.at..<.on; 
# / tOI1 .6olut..<.on 

.874 

4. 0 

M"<'ll"<'gJt.am.6 Au 
V"<'.6.6olved PeJt. Hou~ 

3. 6 

20.4 
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• R. F. HEWLETT 

PHONE(702)359-1069 

e Chtoii..ine-H 2S0 4 SL-{.!Jtem 

~602 Monte Verde Way 
Sparks, Nevada 89431 

• Va~iou6 6u~phu~ic acid concent~ation~ we~e added to chlo~ine 
6olution~, with the 6ollowing ~e~ult6: 

tt Solvent Concent~ation; Milli9~am6 Au 
f! I ton 6olution • Vi~~olved Pe~ Hou~ 

ct 2 H2SO 4 
--

· 874 1 . 6 9. 

• · 874 16. 2 1 . 8 

· 874 20. 37. 2 

I. ,e Cltlo~ine Sclution6 

e 

, e_ 
ee 

• 

Va~iou~ ~otvent~ we~e mixed with chlo~ine 6olution6, with the 
6ollowing ~e6ult~: 

Solvent Concent~ation; Milli9~am6 Au 
#I I ton ~olution Vi~6olved Pe~ Hou~ 

Cl 2 O:the~ 

4 . 1 . B~2 1 9 . 2 

4 . 4. CaCl 2 40. 8 

4. 16. HCl 225. 6 

4. 40. Na
2
S0 4 19. 8 

4. 40. Naf 2 1 • 
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HEWLETT MANAGEMENT 

~4t==~~==~===========================~============= •• R. F. HEWLETT 2602 Monte Verde Way 
Sp~rks, Nevada 89431 PHONE (702)359-1069 

• 

• 

• 

• 4t 

• 

e4t 

e_ 
• e 

• 

B~omi~e Scfution6 

Va~icu 6 6olvent6 ( c e~e di660lved ~n b~omine 6olution6 ~ith the 
6ollowing ~e6ult6: 

Sol vent ConQent~ation; 
# / ton 6olution 

Othe~ 

1 • 4. Cl 2 

60. 

60. 40. NaCl 

60 . 50. KB~ 

Milli9~am6 Au 
Vi660lved Pe~ Hou~ 

19. 2 

11 O. 4 

960. 

2220. 
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HEWLETT MANAGEMENT _ 

-• 2602 Monte Verde Way R. F. HEWLETT 

PHoNE(702)359-1069 Sparks, Nevada 89431 
An af..1j t, i.6 06 Valtiout, 

e Gold Sof..ve.nt.6 

• Vi.6t,of..utiolt 
Srlvent Conce.ntltation;~/ton t,oln. Rate; Mg. Au Pelt 

Raltk Reagent A Reagent B Reagent C Mg. Au/Hit. $ 1 Sof..ve/'tt(t,) 

e 60. Blt2 50. KBIt 2220. 94.9 

• 2 4. Cl 2 16. HCf.. 225.6 74. 2 

3 60. Blt2 40. NaCf.. 960. 60. 

4 4. Cf.. 2 • 
4. CaCf..2 40. 8 60. 

5 4. Cf.. 2 20.4 5 1 . 

6 2.36 Cf.. 2 58.86 NaCf.. 108. 41 . 7 

• e 7 .874 Cf.. 2 3.6 40 . 

8 4. Cf.. 2 1. Blt2 19. 2 30. 

9 · 874 Cf.. 2 1 . H2SO 4 9. 22. 5 

• 1 0 2.36 Cf.. 2 1 4 • H2SO 4 58.86 NaCf.. 108.6 15. 7 

1 1 60. Blt2 11 0 . 4 7. 7 

1 2 .874 Cf.. 2 1 6. H2SO 4 31. 8 6. 3 e_ 1 3 · 874 Cf.. 2 20. H2SO 4 37. 2 6. 3 

1 4 1 . NaCN 3. 4.8 

1 5 · 236 Cf.. 2 5. H2 SO 4 58. 86 NaCf.. 16. Z 4. 1 e_ 1 6 4. Cl2 40. NaF 21. 2 . 8 

1 7 · 11 8 Cl 2 5. H2 SO 4 58. 86 NaCf.. 7. 8 2.0 

1 8 ~ 5. NaCN 2.4 1 . 9 

• 1 9 4 • Cf.. Z 40. Na 2S04 19. 8 1 . 5 

e 20 · 11 8 Cl 2 14. H2SO4 58. 86 NaCl 8. 4 1.3 

2 1 . 2 NaCN .36 1 . 3 

• 22 · 118 Cl Z 58.86 NaCf.. • 1 8 • 1 

--------_._- -
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• TOMB STONE HEAP 

Followi ng are recent samples taken from the heap , grouped b y 

• screen size and mineral : 

Troy Oz. /Ton Value* ,Total 

e Ore Type Au ~ Au .~ Value 

• .041 . 26 $10.25 $1.95 $12 . 20 Clay 

Fines .086 . 29 2l. 38 2.18 23.56 _ 
Large .038 .53 9 . 38 3.94 13.32 

• Manganese .155 l. 44 38.75 10.80 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 wi l l be under $5 . 00 p e r 

.e ton ore, yielding a net operat i ng profit before taxes of $10.00 

per ton ore. 

• 

.-
·e 

• _ 
• 
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SOUTHEAST CLAY 

.021 Au/.12 Ag 

SOUTHWEST CLAY 

.060 Au/.36 Ag 

~ . '- -' . \ - I - ( . 
~ --P- -D. 'J --- ,6J- q. ____ r! - - 0-

I:> .' 

G 
'- 0 V 

'2 
~l 

- GJ 
~ 

CJ 
? l 

~ 

~ p 
fJ 

"- /" 
/ 

/ 
I 

r· 

II) ___ t 

I 

~ 
{ 

D. 
t 

:-v C? _ 

~o 

/ ·6 
- , 

J _ ----- 9 
r-' , 

~ 
I , 
~ . 

-

NORTH CLAY 

\ 

~ 
.-

~ .) 

oii 

~ Q 

\( , 

j 

--
J 

/ 

NORTH FINES 

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

/G5 

SOUTH FINES SOUTH LARGE 

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

SOUTH MANGANESE 

.150 Au/1.89 Ag 

TOMBSTONE "HEAp·· 
**************** 
Assays of ore types 
and sizes . . ..... .. . 

NORTH MANGANESE 

East .177 Au/1.98 Ag 

West .138 Au/.45 Ag 

NORTH LARGE 

.033 Au / .4 8 Ag 
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• 
TOMBSTONE 

e 
• Sampl~ng Summa~y 

Ma~c.h 12, 1979 .. _ 
• 

Loc.at~on O~e Type T~0!f Oz./ton o~e G~OJJJJ Value 

e Gold Silve~ ($250/$7.5) 

• Heap Coa~JJe .038 .53 $ 13.48 

" Clay • 041 .26 12. 20 

" F ~n eJJ • 086 .29 23. 56 

" Mang an eA e • 755 7. 44 49.55 • 
No~th Ramp Contention • 738 1. 31 44.33 

Eme~ald Vump F ~n eJJ / c.o a~A e • 127 2. 72 52. 7 5 I.e 
Contention TailingJJ • 050 • 63 77.23 

Sh-t Caltbonac.eouJJ .234 1. 56 70.20 

Contention Altelted V~ke/ 

• Vike-Cave L~m eJJ to ne-

Open-Pit No ManganeAe • 158 1. 94 36. 00 

A~ea 

.-
·e 

.. -

I • • 
I • 
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IG 7 • 
TOMBSTONE 

e 
• 

NOlLth Ramp Sampl..<.ng: 
" (Tom Sc.hlo/)/) et. al. ) 

e ( C. E/)c.apule Lab R e/) ult/) ) ; -. 
Samele NumbelL TlLo!!. Oz./ton /)oln. TlLoy' Oz./ton olLe 

e Gold S"<'lvelL Gold S"<'lvelt '. NR- .043 • 31 • 129 .93 

NR- 2 .040 · 38 • 120 1. 14 

NR- 3 .063 1 • 80 • 1 89 5.40 

• NR- 4 .039 .24 • 11 7 · 72 

NR- 5 .043 .41 • 129 1 • 23 

NR- 6 • 104 • 58 • 31 2 1 • 74 

,.e NR- 7 .037 .29 • 111 • 87 

NR- 9 .039 .41 • 11 7 1. 23 

NR-10 .034 .20 · 102 .60 '. NR- 11 .034 .29 · 102 • 87 

NR-12 .040 • 29 • 120 · 87 

NR-13 .052 .46 • 156 1 • 38 e_ NR-14 .039 .20 • 11 7 .60 

NR-15 .03 7 .25 • 1 1 1 · 75 

Ave. · 138 1. 31 .- -- , , 

.. <7'-: ~ , :.. '"' - ~. ' '1 ,,-- - '! --- --

• e 

• 
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TOMBSTONE 

Open Pit. Sampleh 
Cont.ent.ion Vike 

~, 

Summa~y on Cont.ent.ion Vike Open-Pit. Sampleh: 

SamEle Ident.i 6i c.at.ion T.Oz./t.on o~e G~Ohh Value/t.on o~e 

Gold Sif..ve.~ ($250/$7.50) 

Cha.nne.f.. Coa~h e. · 126 .39 $ 34.43 

A-fine.h/c.oa~he./mixe.d • 130 1. 32 42. 40 

B-fineh/c.oa~he./mixe.d • 135 2. 88 55. 35 

C-Coa~h e. • 105 .48 29. 85 

V- Fine.h /Coa~h e. • 158 1. 94 54.05 

Ave. • 158 1. 94 $ 36.00 ............ 
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176 

• 

e 
• 

TOMBSTONE 

e Open Pit Sa.mpleh 

• Contention Vike ) 

ol~ 
e Sa.mple Identi6ic.a.tion T. Oz. /ton holn. T.Oz. /ton oJte GJtOhh Va.lue 

Ton OJte 

• Gold SLf.veJt Gold SLf. v eJt ($250/$7.5) 

Cha.nnel Sa.mple a.long 
$ Contention Vike .042 .13 • 126 • 39 34.43 

• A- fineh .060 • 70 • 1 80 2. 10 60. 75 

A- Mixed(mine Jtun) • 035 .25 • 1 05 • 75 31 • 88 

A- Co a.Jth e .035 · 37 • 105 1. 11 34. 58 

.e B- fineh .055 2.03 • 165 6.09 86 . 93 

B- Mixed(mine Jtun) .040 • 35 • 120 1. 05 37. 88 

B- Co a.Jth e .040 .50 • 120 1. 50 41.25 

• 
C- Coa.Jthe(Cha.nnel) .035 .16 • 105 .48 29.85 

V- F ineh .050 .96 • 150 2. 88 59. 10 

ee V- C Oa.Jth e .055 .33 • 165 .99 48.68 

e_ 
• e 

• 
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TOMBSTONE 

e '. Spe.cial Sample.4: 
(Tom Schlo44 e.t. al. ) _ (C. E4 capule. Lab R e.4 ult4 ) ; 

• Sample. Numbe.1t Tlto!! Oz./ton 4oln. Tltoy Oz./ton olte. 

Gold Silve.1t Gold Silve.1t 
Eme.ltald Vump; '. F ine.4 . 037 2. 14 · 11 1 6.42 

I Co alt4 e. .060 . 38 · 1 80 1. 14 I 

High Ag .026 . 70 · 078 2. 10 .- Ho:t H .046 .40 • 138 1 • 20 

I • 127 2. 72 

'. Conte.ntion ;~- ...1- : cJl 'J 

Tailing4; 

Ea4t . ,010 .21 .030 .63 
/ -_ Middle. • 017 .28 · 051 . 84 

We.4t .023 . 14 .069 .42 

.050 .63 -- (.; ~ ) 

'~ -<--=. fI),, ' 

S'h-t .078 .52 .234 1. 56- --r , 
" 

, '-

L; \ -- ( , ' 
JI·71') ~ 5'1 : '; -I e 

I 

• 
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TOMBSTONE 

Spec,[al Sample~ 

4It CYANIVE v~. ACIV LEACH: 

• 

• 

• 

• 

e_ 

--
• e 

• 

To e~~,[ma~e ~he ennec~,[vene~~ on cyan,[de ah a leach,[ng ~olven~ 

w'[~hou~ p~e-~~ea~men~, ~ampleh ~aken n~om ~he hame loca~on we~e 

leached w'[~h cyan'[de and aqua ~eg'[d ~o de~e~m,[ne ~he ~ela~,[ve 

~ecove~e~. 1~'[~ known ~ha~ aqua ~eg,[a w,[ll d,[h~olve all on 

the gold and ~ome on the ~'[lve~, mak,[ng aqua ~eg,[a a good 

e~~,[ma~o~ on to~al valuelhead~J. Fo~ gold, aqua ~eg,[a ,[~ mo~e 

p~ec,[he ~han n,[~e a~hayh, and w'[~h the u~e on an a~om,[c ab~o~p~,[on 

mach,[ne, ,[~ much na~te~. Follow,[ng a~e ~he ~e~ul~~: 

O~e Type 

Sh-~ 

Eme~ald F,[ne~ 

CYANIVE 

T. Oz. Iton ~oln. 
Gold Sl..lve~ 

.020 

.005 

.27 

.24 

Con~en~,[on Ta,[~.020 .21 

No~th Ramp-6- .025 2. 85 

AQUA REGIA 

T.Oz./~on ~oln. 
Gold Sl..lve~ 

.070 .42 

.045 • 2 1 

.047 .08 

.082 .52 

Pe~Cent 
CYANIVE 
RECOVERY 
Gold 

29 % 

11 % 

43 % 

30 % 

The above cyan,[de-aqua ~eg,[a compa~,[~on cOnn,[~mh Ralph VanA~hdale'h 

hta~emen~ conce~n,[ng ~he ~ecove~y on only 10% on ~he valueh n~om 

~he mangan,[neouh o~e len~ ,[n ~he Eme~ald dump and what wah hauled 

~o~the heap and leached. 
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'77 MINERALS CYANTVE LEACH TESTS 

Not~ce that the p~ojected ~ecove~~e¢ we~e low(unde~ 50%) 6o~ 

a cyan~de leach. Real~ze 6u~the~ that cyan~de wa~ u~ed to 

dete~m~ne the dump 9~ade, wh~ch doe¢ not ~e6lect to t~ue 

total 9~ade. 
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• Test 

10 
11 
12 
13 

• 14 
15 
16 
17 
18 

.e 19 

• 

·e . 

e_ 
• e 

• 

l-Iemo to I R. 3.' Hewlett 

. rl'01lll a. K. Darrah 

Docember 23, 1974 

Subject I tombstone Metallurgical Tert Reffit. 

The result. for the .econd .erie. of cranide lea.chin& 
test to evaluate beap leaching are ... followal 

175 
\ 

Gol4 Leached. oz/ton Silver Leached, oz/ton 
Dump 1 dat 2 daYI 1 day 2 daYI 

rranquility .016 .023 .'5 .45 
Empire .015 .022 .23 .32 
Touglmut .g08 .010 .26 .32 
Contention 1 • 24 .131 .52 .70 
Little Joe .006 .008 .)4 .53 
We.t Side .013 .018 .44 .60 
Crand Central .007 .010 .59 .76 
Luck;y Cu •• .018 .024 .51 .73 
Emerald .004 .005 .44 .57 
Contention .022 .033 .83 1.18 
Average .013 .018 .46 .62 

Using $4.50 par troy oz. for .ilver, and $185 per troy 0&. 
for ~ld, the total leached value. 111 S/ton for 2 dq. 
1each1Dg ~ as fo11owwI 

Tranquil1t,y •••••• 6.30 
Empire ••••••••••• S.43 
Tougbnut •••••••• 3.20 
Contention 1 ••• 8.80 
Littl • .10 ••••••• 3.92 

Vest Side ••••••• 6.11 
Crand Central.. S.31 
Lucky eu. •••••• 7.7S 
Emerald •••••••• '.53 
Contention 2 •• 11. SS 

The total silver recover;y for 2 ~. i. $2.77 per ton and 
gold recove~ i. S3.4O per ton, for a total &014 and .i1ver 
average of $6.17/ton. 

CyanOe conwmption in 2 day. baa been about one pound per 
ton with the exception of Contention 1 and. Luck;y Cu'" vh1ch 
have usee! abaut two ~ per ton. Lime consumption for two 
day. i. about 1.5 poUnd. per ton. ,:. 
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z 

I")G, 
Page 2 

1'ba above reault. are extremely encouraging in regarda 
to. tha economic. and v1ab1l1t7 of heap leaching. 

A recommendation to proceed with the initial 50.000 
ton production teat Vi11 be made vh!m tert. 10 - 19 
are completed. t'h1. vi11 be around "3m. '. li75. 

CC I Jim Eetmsdy 
Fila (2) " 

Robert H. Darrah 
Conwltf.ng metallurgi8t 

---

, 
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• 
Dump 

Projected Gold and Silver 
Production From Heap 

Leaching the Tombstone Dumps 
j 

December 30, 1974 

.. 

" 

U. S. Dollars/short ton 

Estimated Tons Recove!t lL Net Profit 2L ~Profit 3L 
e Contention 1 100,000 7.00 4.00 400,000 

• 

• 

.e 

• 

-e 

'·e 

-
I 

e 

• 

Lucky Cuss 
Contention 2 
Tranquility 
Grand Central 
Empire 
West-Side 

Totals/Aver. 

55,000 
20,,000 
50,000 

.. 50,000 
40,000 
10,000 

325,000 

5.90 2.90 
10.58 7.58 
5.39 2.39 
4.61 1.61 
4.32 1.32 
5.41' 2.41 

1/ Based on S4.50/troy oz. silver, S185/troy oz. gold 
2/ For S3.00/ton net operating cost 
3/ Tonnage x net profit/short ton 

--... -

-

159,500 
151,600 
119,500 

80,500 
52,800 
24,100 

988,000 



• 

• 
e ' - Leach P'eriod 

April 1975 

eApri~ 1975 
May 1975 

• June 1975 
June 1975 
July 1975 
July 1975 • Aug. 1975 
Aug. 1975 
Aug. 1975 

• e Sept. 1975 
Sept. 1975 
Oct. 1975 

Totals 

• 
. Month 

April 1975 .- May 1975 
June 1975 
July 1975 
Aug. 1975 -_ Sept. 1975 
Oct. "1975 

... 

-e 

• 

Tonnage 

20,000 
30,000 
50,000 
20,000 
30,000 
2..,5 ,000 
30,000 
.20,000 
10,000 
20,000 
30,000 
20,000 
30~000 

325,000 

Mining and Leaching 
Sequence, Tombstone 

Waste Dumps 

. Dump 

Contention 2 
Contention 1 
Contention 1 
Contention 1 
Lucky Cuss 
Lucky Cuss 
Tranquility 
Tranqui1i ty . 
West Side 
Grand Central 
Grand Central 
Empire 
Empire 

Production S Net Profit S 

421,600 271,600 
350,000 200,000 
317,000 167,000 
309,200 144,200 
". , , 
254~100 , 104;100 
224,700 74,700 
86,400 26,400 

/7 ';; 

>. 

Production, S Net Profit S 

211,600 151,600 
210,000 120,000 
350,000 200,000 
140,000 80,000 
177,000 87,000 
147,500 72,500 
161,700 71,700 
107,800 47,800 

54,100 24,100 
92,200 32,200 

138,300 48,300 
86,400 26,400 
86~400 26~400 

1,963,000 987,800 

Cum. Net Profit S 

271,600 
471,600 
638,600 
782,800 
886;9bb 
961,600 
9~8,000 

--
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Sample size, pounds ••• ~ •••••••••••••••• 

Leaching time" days ••• , •• ;. •••••••••••••• 
Washing time, days ••••••••••••••••••••• 
Average cyanide consumption, lbs/ton ••• 
Average lime consumption, lbs/ton •••••• 

250 
2.0 
5.0 
1.0 
1.5 

Water usage, tons water/tons ore....... 0.6 
Application rate, tons water/day/ton ore 0.1 

Extrapolated leach time in days for 
production head, 50,000 tons/month 
mining rate, 200 gpm sprayrate....... 22 

-,-
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BmIP&Jf. ~' ,Jl!1li:Y&Jrm STEEL SUPPLY CO. 
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INDUSTRIAL PlASTICS INC. 
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.-- -- -• . "' . • • • I .' • • • • • e /(;-> . ., e TOMBSTONE ~ LEACH e e e . 
METALLURGICAL TESTS 

Dump Location if( A tJt:t""tl.. ,r'1 
Conducted bys 

"' • • I I "'" , 

Sample Weight, Lbs. . "(.,~O December, 1974 . 
Approved by: 

Total Days Leaching : 

. . . 

Rea~ent Consumption Solution Assays MG. MG. t'l .. '(-rlt'C 7. 
Date GMS CaO GHS NaCN cc Water cc Water Lime NaCN Silver Gold Gold Silver Gold Silver 

Dav Month/Yr Added Added Added Removed #/Ton Ore #/Ton Ore OzJTon OzjTon Leached Leached Recov. Recov. 

Ilf be, 'If r6'8 -6- ZL7( 000 -I)- ~ ~ V / 
z,~ Dt-{· "tv ]~,p ' ~61e 

2)J)OO !I ~ ~ V V 
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~ ~ V ~I I II ' II 
, 

I' I . . 

~ ~ .V /' 
Tota 

8'6.<6 fr',f6 C't~ob 'j~ q7l{ Ave. - - - --- -----

----
[23J 1 - Daily 

2 - Cunulative ~ . 

~ 
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r E-s.r l( 

METALLURGICAL TESTS 

I Dump Location G-M(J'R. f:-"I . I 
Conducted byl_,_, '_' _' __________________ _ 

' Sample Weight, Lbs. z,~O December, 1974 

I' . 
Total Days Leaching -------

Approved by: __________ _ 

Reagent Consumption Solution Assays MG. MG. 1. 7. 
Date GMS CaO GMS NaCN cc Water cc Water Lime NaCN Silver Gold Gold Silver Gold Silver 

ay MonthlYr Added . Added Added Removed #/Ton Ore #/Ton Ore OzlTon Oz}Ton Leached Leached RecQv. Recov. 
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I ,I ' ., ~ ~ o' , ./ / . . , 

.. 

~ ~ ./ / 
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--.. 

l2:2l 1 - Daily 
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TOMBSTONE tAP LEACH e e e 

METALLURGICAL TESTS 

Dump Location 
{oUbIf N ~T 

Conducted bYI , '. , " I . I 

Sample Weight, Lbs. ~O December, 1974 

Approved by: 
Total Days Leaching 

Reagent Consumption Solu tion Assays MG. MG. 7. i. 
Date GMS CaO GMS NaCN cc Water cc Water Lime NaCN Silver Gold Gold Silver Gold Silver 

Dav Month/Yr Added Added Added Removed #/Ton Ore ilLTon Ore Oz/Ton Oz/Ton Leached Leached RecQv. Recov. 
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20 lJcc- 7'1 3(),(j 5t.t I, (Joo ? ~ ~ V V 
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METALLURGICAL TESTS 

Dump Location CcAlr~VTIf)N ~ 
Conducted by: , 

4) i 

Sample Weight, Lbs. 7£0 December, 1974 . 
Approved by: 

Total Days Leaching I' 

-

. 

Reagent Consumption Solu tion Assays MG. MG. 1- 1. 
Date GMS CaO GMS NaCN cc Water cc Water Lime NaCN Silver Gold Gold Silver Gold Silver 
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~ ~ .V ~ 
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\ve. B". <r 13C.fl 7~ ()O" 3.9.&3L/ 
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~I 1 - Daily ...0 

2 - Currulative U, 
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ieG-7 I~ , . 

METALLURGICAL TESTS 

Dump Location LIme ihzl! Conducted by: 
" I 

, 

Sample Weight, Lbs. ~ 7. 5:,.0 December, 1974 . 
Approved by: 

Total Days Leaching : 

. 

Reagent Consumption Solution Assays MG. MG. 7. 7. 
Date GMS CaO GMS NaCN cc Water cc Water Lime NaCN Silver Gold Gold Silver Gold Silver 

Da~ MonthLYr Added Added Added Removed #/Ton Ore #/Ton Ore Oz/Ton Oz/Ton Leached Leached Recov. Recov. 

It; 1J~c. 7'1 .(1, ~ , rI . lD. coo rJ ~ ~ ./ ./ 
1(J DI7C-711 30,tf 6" ~. g 2,1}()O fb ~ ~ ./ ./ 
71 ,-PE~ ·7l1 rj .r! 

f 

~ .5 dt? (7 rlt"til ~ 2, ~p~ .1.) z.. 5.'17f 3'1:lJR~ ~ ~ 
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~ ~ h ~ 22 J)';c -71, S; () ()(J _'II ~()t1 1· 'ill '3 .02. l' 3·173 15'2.47 ' tJCl .. (~ . 
2.3 .7JITC·7l/ ¢ ¢ h~tJtJ LjltJV ~ ~ I" t'!""' ,o2'i>" '3.%3' 227.3 ~ # , 

f 
~ ~ ~ #1 2'1 17J4:~ -7Lf /0. t/J 30.~ /() tJ()() 5:61/Z 1·23S ,() 17 :3.~ 71 '23 g. , .0 _'1-11-

26 1])(.·(;'- 71.1 ~- rjJ IOltJ~(J c. 75'2 ~ ~ ,3 i' 33~ , ~7J • (}IS- '.3. 'Ict ; Of. "9 h ~ 
¢ ¢ 

, , 

~ ~ Ill· , % ~ 17 f)6~,.7'f /PL"I() /,,1,/0 (, 'f yO .j" e 8 '0(0 z., 'V"fI. .cv!B .f(r 

Z~ ])t:"C-79 ¢ ¢ ¢ ~((O ~ ~ 
. 
~ ~ .;)77 .. ~5' ,. 1/ &3 Ill. ~ , 
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f' 
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f I I ", , 

~ ~ ' / ~ -Tota 
Ave. 9t.rt ct'·«? G q, ()()O '{C'J 'l~ 'I 

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

-. 

~ 1 - Daily 
2 - Cumulative 

.-.Q 
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METALLURGICAL TESTS 

l1&"~z: S. l./)E 
, 

Dump Location Conducted by: I 

'1 I t 
I ' " • 

Sample Weight, Lbs. Z5"Q December, 1974 . 
Approved by: 

Total Days Leaching : 

- . 
.. 

Rea~ent Consumption Solu tion Assays MG. MG. 7- 7. 
Date GMS CaO GMS NaCN cc Water cc Water Lime NaCN Silver Gold Gold Silver Cold Silver 

Day MonthlYr Added Added Added Removed #/Ton are #/Ton are OzlTon OzLTon Leached Leached Recov. Recov. 
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~ ~ ~ ~ ; 23 'rlJdc-7f/ ¢ f/ h /}(lG 5>" , tic) - . (0 1 ... ~g-1' .0.&5 /1,/3 3~7#5 
f 1_ ~. ~ ~ h '2 _OS-'1 .. (Jtll/ 10.1' 3 rtf 7 
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~ ~ ./ / 
Tota 
Ave. 7/ . . ~ '1(.'6 '9. d(JO 'Ie, Lf '{LJ 

~] -1 - Daily -D 2 - Currulative -1 
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./( e 
Dump Location (;ttolJJ) VM1lf(JL 

"~ I 

Sample Weight, Lbs. 2. fa 
Total Days 'Leaching _____ _ 

Date GMS CaO GMS NaCN cc Water 
lay Month/Yr Added Added Added 

Ie; J)~c, 7'1 .r, .. 'it fA li.ftxJ 

~o :J)r~ .. 71J 3".¢ !fIP.g II ()()() 

21 ]) /iC--71/ ¢. ¢ ~ t?viJ 

¢ f/ 
/ 

22. JJlle -lLl S:~~O 
r 

~3 .7J"c-JlI (j ¢ , b/JdtJ , 
2L/ JJic· 7~1 (/; ' 30, rJ 1(),~t16 

2/. 1J/J'C -7_1.[ ¢ Q la~oo 

17 Ofc-Ttf ? , ~ /PJ()t'17 

2.? J);:C'-7J/ , l' ¢ C; 
.1 '. I . '. 

Cotal ' 
-.- -- - .g-, .. g~ fj(,t? CC.~ \ove. 

~ 1 - Daily 
2 - Cumulative 

. ,'''' 
TOMBSTONE ~ LEACH 

METALLURGICAL TESTS 

December, 1974 

Reagent Consumption 
cc Water Lime NaCN 
Removed #/T'on Ore #/Ton Ore 

ri ~ ~'o ~ 
rI ~ (,5'3 ~ 

~t?"cJ ~ ~ 
? y()O ~ ~ , 
~ ~ '!ltJO . l' a 

I 
~ ~ Co 79l? 

t.7&L ~ ~ 
F 

~ ~ t,) tllv 

~ 900 ~, ~ 
~ ~ 
~ ~ 

l{ II Cf 30 

• • .' • • e e e 
Conducted by:~ ____________________ _ 

Approved by:, ___________ _ 

Solution Assays MG. MG. i. 7-
Silver Gold Gold 
Oz/Ton OzjTon Leached 

<. '1./~ .o'fJ. ',ft 
:z .. Y/1 ,0 'Id £.2e~ 

2 .. 35'7 .• ~3b 4,77'( 

1,311 ,C'l2 '1,77'1 

/,011- ,0/7 :J. rJ7 
,6eeJ ,o~r 1,"16 

.3~Z .,()()' ,.829 

Silver Gold 
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V 
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0- . / 

' / 
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/ 
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~. 
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-. 
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• " . • • • .- • • • • • e res,.- .. /7 e TOMBSTONE4itAP LEACH e e e , . 
METALLURGICAL TESTS 

Dump Location I:.!l~¥- c.vS~: Conducted by • . , 

Sample Weight, Lbs. 2St:J December, 1974 . 
Approved by: 

Total Days Leaching : 

. 
, 

Reagent Consumption Solution Assays MG. MG. 1. % 
Date GMS CaO GMS NaCN cc Water cc Water Lime NaCN Silver Gold Gold Silver Gold Silver 

Day Month/Yr Added Added Added Removed #/Ton Ore #/Ton Ore O,zJTon OzjTon Leached Leached Recov. Recov. 
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~ ~ ~ # 1 123 Ont. -7l1 d; (/; h dOt) rlle/t/ '2. -1/1/ "o7S r~ .17 2~.( 
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Q Q 
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~ ~ ,V ~ 
Tota 1(,,« gt.v {,~.tJ~o l(/.300 Ave. . 

-
L2}J 1 - Da11y 

2 - Cumulative 
-tJ 
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• ,- . • • Ie, -r;;r,s , _/~ e 
Oump Location 1£1:1££ tl. L.]) 

'. , I 

Sample Weight, Lbs. 2li:.t/ 
Total Days Leaching 

Date GMS CaO GMS NaCN cc Water 
av Month/Yr Added Added Added 

,q 7JI!'C. 7'1 s,·~ ¢ 20 tJoo 

i2LJ 1)£(; .. 7~ 3~ .. tJ ~6,g 2Jt100 , 
12/ 7JIfC '7'1 r1 ¢ .;-(.',. ~ ~ 

, 

'22 :1J('C- 711 /0, ~ 30. f/ ~ IJ~(,) 

23 1J)';c-7L1 ¢ 3~,tI 7~ I1tP() , 
Zl/ I :ZUOC • 7 if {!J zo"d IfJ (')00 

16 L7Jlic -l'f ¢ () It), ~oo 
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28' 1)li"c -7i.j · (/J (jJ ¢ 
'. , 

., . . , 

Tota 
9/, ~ tq, IJ()(} Ave. 13~. ~ 

-

~ 1 - Daily 
2 - Cunulative 

-• : •. • • • • 
TOMBSTONE ~ LEACH e e e 

METALLURGICAL TESTS 

Conducted by: 
I ' ! , 

December, 1974 . 
Approved by: 

: 

.. 

Reagent Consumption Solution Assavs MG. MG. i. 
cc Water Lime NaCN Silver Gold Gold Silver Gold 
Removed #/Ton Ore #/Ton Ore Oz/Ton Oz/Ton Leached Leached Recov. 

rI ~ ~. V 
rI ~ ~ V 

5'~bl ,J ~ ~ ~,2.'1~ ,01' .3. ~ .~ 3'6'5: ) ~ 
2,~6 ~ ~ 1.~oo3 .~/rt I ~ 1o 3 17«', 3 ~ ' b .&0\'1. 

~. 000 ~ ~ -4¥ f.'k~ · I # ';27 .Ol? '2. If) 3 26"3,if ~ 
I 
~ ~ ~ htfl,l~ . "~ I ~ L .. SJJ #1113 3,4 0 5 l/(!)/" b 

~ fez. ~ ~ .y. 3· , lo.J .. 00,/ t. 1~7 · If9., ~ 
g.l 1. ;'0 ~ ~ - ...y. J)~ ,7z..7 ,o~t( 6·18( z,o.!, V. l% .00>0 
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~ ~ . , V 
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~1. 

Silver 
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/1 
~ 
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~ .~ .1.\~ 
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~ 
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/ 
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9J 
o 
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Dump Location C()NreH72dN t:r::IZ-
" 

Sample Weight, Lbs. 2 SO 

Total Days Leaching ____________ ___ 

Date GMS CaO GMS NaCN cc Water 
Dav Month/Yr Added Added Added 

Jtt ll~-G. 711 ,56. <6' (j J'l.;L()O 

')/) Pile. ,,, ri t t. 8 ' rt; 
-

11 ' 7Jr--c. 71/ ~ ..(}- ~(1t' :) 
.' 
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' " 
~ I I I , 

Total . 
S"~. , <? ~6·<?' be .. 2o() Ave. 

_ .. 

~ 
1 - Daily 
2 - Cunulative 

I. V,S· ---, • 
/, '1 TOMBSTONE.AP LEACH 

• • • • e e e ' 
METALLURGICAL TESTS 

Conducted by~ ______________________ _ 

December, 1974 
Approved by: ____________ _ 

Reagent Consumption Solution Assays MG. MG. % % 
cc Water Lime NaCN Silver 
Removed HITon Ore HITon Ore Oz/Ton 

d ~ ~ 
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,01...1 ~. L{(~ 

Silver Gold 
Leached RecQv. 

V 
V 

~i''I.2~ ?Y 
1/77.5~ ffi • ;ooCJ 

5'15:1-~ .0 
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4/10 -- :,e '- e e , 

\ . , 
I TOMBSTONE HEAP LEACH 

METALLURGICAL TESTS 

Dump Location ~Ik.~ fAt:.-.L 
Sample Weight, Lbs. December, 1974 

Total Days Leaching 

, 

Reagent Consumption 
Date GHS CaO GHS NaCN cc Water cc Water Lime NaCN 

Day Month/Yr -Added Added Added Removed iflTon Ore ilLTon Ore 

'/1 I- 7 J'" /11. S- .-R' IS;O()O f ~ ~ 
/1 ' I- 7j' ~ .J't.1j .< dt)O ..-cr ~ ~ 
If /. 1~ --R ...; t O()() J'OdO ~ ~ 

I /~ /" 7s- ~ ~ teJO() ~OO ~ ~ 
17 I· 75'" if 0,0 ~ , ()()O ',jO()tJ ~ ~ • c2.,(l < . 11~ ' 

I? /-'1( ~ ---&-, ~(J()O o/J'tlO ~~ V ~ 

/Y' /- ? 5 . -f:)-- .-fr t./.PI?O </,rf'o ~l ~v. 
JO 1·1~- 110 i' 'It.l.() ~ ~ v .." 

~ ~ 
, " >' 1 I. ~ ~ , 

--' 

~ ~ 
Tota 

///1 . . {rJ 6'. 1~'" 1/3"000 z. rC Ave. J8,070 (J. J C. 
I 

- - - - -----

.1. ~ I I'; /-r.j 

-

[/3J 1 - Da11y 
2 - Cunulative c1.1 

" } r 

S y'i c~-tHVf. c: I(t'-l 

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

~ • • e e ----

Conducted by: ' " - -

Approved by: 

Solution Assays MG. 
Silver Gold Gold 
OzlTon OzJTon Leached 

- ~. I'/:! .O1?' 11. 3.5Zt, 

-:/. /.5'0 .Of'3 11/.21 t. '1 

_ /, ~.53 . ()(f" I/. '~P? 

_. r7Y , (J'It/ t. 'I1ff' 

·7r/ .0 JI I. (11)5' 

./(J- ,019 ~.11Jf 
, 

J , 3. J i ~~' 

MG. 't % 
Silver Gold Silver 
Leached Recov. Recov. 

/ /' 
V / 

:JCc. 9S' ~ ~ 
J'~.Is' ~ ' ,oiJ JJ!rff 
::t.f~o~/ ~ , ()o~~~_ 'I ~ 
I 'ILl. 01-~ ~ 

" ~ ~ Ii 1, At. 

f/.ts1 ~ ~ 
'/ /" 

,- / / 
./ /' 

(3;., q. o~-
, v iJ t ... ~ \ 

t :>-> 

X) 
. ' 

\) 
() 
6" 



4) • • • 
~3/ e e' e 
Dump Location C',w4, t 
Sample Weight, Lbs. _. _____ _ 

Total Days Leaching ______ _ 

I Date GMS CaO QiS NaCN cc Water 
I)ay Month/Yr Added Added Added 

./ 
//5,,J -er /'1 (jOt) (1 /-7~ 

/- 7~/ .r~, 1J' 1
/
'1 ~ .l(JOO 

/1' I ... 75' fl -9' ~IJIJ() 

It 1-7J- --&- ~ 0(;00 

- --e- 0()~O 11 /- 7j ..-e-

If 
. ./ 

1- 7> ~ --&-- 6"boo 

1'1 /- ?>' -ff .-9" ~ooo 

ZO 1-7~ 

I . , 0 • • j ' , 

. , . 

rota 
Ave. . 

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

LS:::::3J 1 - Daily 
2 - CUl'lLllative 

• • 
TOMBSTONE ~ LEACH 

METALLURGICAL TESTS 

December, 1974 

Reagent Consum£tion 
cc Water Lime NaCN 
Removed jlJTon Ore #/Ton Ore 

--8" ~ ~ 
-P' ~ ~ 

, 

~ ~ :1()OO • . r;J..J 

..7;00 ~ .~ 
J'ftJO ~ .~ /. c 

J6"0IJ ~ . ,.~~ . ~ 
'1/'0 .~ ~ I. o~ 

J'iJ'tJ ~ ~ 
~ ~ 
~ ~ 
~ ~ 

• • • e 
Conducted by: 

Approved by: 

Solution Assays MG. 
Silver Gold Gold 
OzjTon OzJTon Leached 

"f!~ .0:1..0 a 1.1'7 
,"-'?1 " 010 o. /016 

.;'J/ . t1/0 /. 30/,/ 

• ..tft.! . (lOS tJ • .f'79J 

. ZIS" 7~ Nt'/ 

., 1'/1 M /01 

J. I"; 7Y 

• e e 

MG. ~ 
Silver Gold 
Leached Recov. 

/ 
/ 

.J3.:tlf Y 
f'i.lJ(r ~ 
~O'! ~ 
.1.5.),/ ~~ P. 
.27.tf'~ Y 
It.~ff ~ 

/ 
, . / 
./ 

:! ~ 77t 

• 

1. I Silver 
Recov. I 

/ 
/ 
~ 
#ii 
#1 1 

# 
~ 
P.;ft 
/1 
/' 
~ 

I 

I 

Xj 
() 
-J 



• • • • • • 
..JI .J:t e e e 

TOMBSTONE ~ LEACH 

~ 
1 - Daily 
2 - Cunulative 

------ -• • • e e . • 8 

e 

~ 
o 
~ 



- - - -• • • • ..H 5:1 e e e 
;It:", Fle/ 

Dump Location ~t( •• &:/'n 
Sample Weight, Lbs. 

Total Days Leaching 

- , 

-
Date GMS CaO GMS NaCN cc Water cc Water 

ay Month/Yr Added Added Added Removed 

1.1 /- 7j- I/J,J-' -If /.1000 --'" 
1'/ 

,-
1- 7" J1.75' .$~ 7'!'- ~O()() ~ 

vi' /'" 7~~ -tJ" .-I!i" 6(JOO J(JOO 

16 1-,5- -B- ~ , JOOD -'900 

- 6"'(}(Jo .19(}o 17 /-1s .-Q -61 

I/~ /-1j .... jo, 0 10.0 ,S'ooo ~ftJO 

If( I-l~ , -c9' ----0' ~ (lCJO JI/O . , 

!6 1- 7~~ - .1710 

, ., , " 

:ota ,2. \V1) , 'Yf ~ 0 I 1-1-~ve. 

l22l 1 - Daily 
2 - CUnlJlative 

• • 
TOMBSTONE JIlt LEACH 

METALLURGICAL TESTS 

December, 1974 

Reagent Consumption 
Lime NaCN 

#/Ton Ore #/Ton Ore 

~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ \~ l......-1 
~, ~ ~ 

~ ~ 
~ ~ 
~ ~ 
~ ~ 

• • ~ • e e e 
Conducted bya, r II ' -

Approved bya 

Solution Assays MG. MG. % 
Silver Gold Gold Silver Gold 
Oz/Ton Oz/Ton Leached Leached Recov. 

~ 
/ 

<". I/J~ . ~ 3 L
/ ~. '1IJ.t 52l/'1rtt ~ 

~ y9¥ .t1l/7 ll, t'.,~ LJf/s.7?j ~ 
1.170 . ()J? S-:01s3 ~I'C. 9J'.t ~ 

". ". 
1, j 'T J n-.t. fJ/j ., (J1.j ,t1J.~~r 

2.g /9 .oZ? 1 ~ f]/ t- Jo', oj! # 
.1.2' 70 # tJ/ Z- /"i''19.1 275.07r ~ , ,D 

I L 
,. / 

-/ 
.2C·IIJI -· ~~1.3~') c ()~ 1-

• 

7-
Silver 
Recov. 

/' 
/ 
~I 
~. 

~ 
~ 
~ 
fo(1 
~ 
/ 
~ 

l J J, j 

~ 
() 
-0 



• • • • • • • • • • • 
;til- .if e e' e 

TOMBSTONE ~ LEACH e e e 
METALLURGICAL TESTS 

Dump Location Bt.&' ,J:"c.~/ ~, 
Conducted by: , ." , , 

Sample Weight, Lbs. December, 1974 

Approved by: 
Total Days Leaching 

I , Reagent Consumption Solution Assays MG. MG. ~ ~ 
Date GMS CaO GMS NaCN cc Water cc Water Lime NaCN Silver Gold Gold Silver Gold Silver 

lay Month/Yr Added Added Added Removed #/Ton Ore #/Ton Ore Oz/Ton Oz/Ton Leached Leached Recov. Recov. 
~ 

1/J'..5" ~ It"OO --€r ~ ~ /' /' /~ /- 7J 

If' 1- 7J'" ft.7S J'~ 7.5 ~()OO .-e- ~ ~ V / 
f'~tJtJ ~ ~ r ~ I.$~ 1- 7s-" --8* " .$ ~tJ()O ' 'I 

I L. 9.~1 . rJt , J I J J 7. '1~(,~ :1t59.~J{' 

I~ 1-1£' J(J. 0 ~ '1()()O .1/00 ~ ~ J7,. A~7 t?~' 9 l,}oJ I 3 q,H-'~ ~ PI::, 
", 

30.0 (l)() 0 3f"0 ~ /1 /- 7~ ~ " ,[ ~ //. ?~7 ,OJ(J r. ()O~f' /05'77,&11/ ~ ,0 001 %? 
/1 t-7j/ ~ jO,O , ftJ()O .f 31)0 ~ ~~ 7. f'Jtj " oi';~ t. 7t 11 /019, 'IfJ ~ .~ 

-eJ' -e-- ./- D 00 ~ ~ '/..,"03 t.()1fr 9.tf.f1J H ~ 1 '1 I- J ~ . JS~o " " 0/ . I ' ;{)- • 0 ~f!) 

20 1-15"" - 11to ~ ~ /' .; 

J,(/$' ,OjY I/, ~ 'j 1- 7'~f1' ~ :!!f:f , J.I 

~ ~ L L"I 
, .. , I . .~ ~ 0' / ' / , 

~ ~ ./ / 
rota 

'] '~ J ,1.\" d~ ' :~~d ~ ) ·j.f ,Ip l ,J)C/} . 
r\ve_.~ 

~ 
D ~ 1 - Daily 

2 - Cumulative 

..... 



• ./ 
;JJ .fj 

• e • 
-r I<. I.U-fU 

• e 

I ~p Location d"" 
Sample Weight, Lbs. ______ _ 

Total Days Leaching ______ _ 

Date GiS CaO GiS NaCN cc Water 
lay Month/Yr Added Added Added 

1,/ 1·1S Ils.s -€!r /0tJOO 

If' 
- ....-

/·7,J ft. 1.5' ~ ~tPt>O 

/.1/ ,'" 7S-- "'t. 7,)" .5",,7J .t ,,00 
J 

I~ /,7,j"'- -6'- -&- -5'00/) 

./ 
-tr --t>- t~{)O 17 /-7J 

Ir 1~7~ ~ 
, ,fT £O()O 

I'{ I- 7 S -&- .-t:r 4 (700 

10 /- 7:,.. .... 

. .. • I . , 

rota 
) 1. 1. 0 \ve. 

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

L2:3J 1 - Daily 
2 - Cuttl.11 a ti ve 

• • 

cc Water 
Removed 

-D' 

...A!Y 

..-e-

~:Jf'1J 

:/f(/O 

.yO£"IJ 

'jp·5"o 

.; !.{"(J 

TOMBSTONE ~ LEACH 

METALLURGICAL TESTS 

December, 1974 

Reagent Consumption 
Lime NaCN 

#/Ton Ore #/Ton Ore 

~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ . ~~ 

~ . 3 ~O ~ 
.~ ~ . ' 1 ~.L 

~ ~ 
~ ~ 
~ ~ 
~ ~ 

-----~ 

- • , • • e e e 
Conducted by I ....... " .... _________ _ 

Approved by: __________ _ 

Solution Assays MG. MG. 7. 1-
Silver Gold Gold Silver Gold Silver 
Oz/Ton Oz/Ton Leached Leached Recov. Recov. 

/' /' 
/ / 
/ /' 

. • 3~2. • ~J() ".lIt! J./7.f? fr ~ ~ 
..,-

• !.t~ .ot1 ';s1J1 rJ.l?t/J ~ #i 
,:It '( ,(Jff' t · l!ft ( Jl17/ ~ # 

. 'Z~? .0 15 I. f~~J/ .11, 7-11 ~ h 
. :l01 . (J~9 I. I) j,,( .5' 7.1. 1'1 tf" ~ . J7 ~ 

/' /' 
I' L /' 

.V /' 
;:; 4- ~X 1 If J ' 1QJ 

1 
r.) .,' 1 . ;} J )~ 1 

~ --



-• • • • • • • • • • • ~.1C - - e TOMBSTONE ~ LEACH e e e 
~ 5' .. t,I.ei'e-1" METALLURGICAL TESTS 

Dump Location Conducted by: 8 ... 0 

" , 
II" I 

Sample Weight, Lbs. 
December, 1974 

Approved by: 
Total Days Leaching 

Reagent Consumption Solution Assays MG. MG. 1- 1-
Date GMS CaO GMS NaCN cc Water cc Water Lime NaCN Silver Gold Gold Silver Gold Silver 

)ay Honth/Yr Added Added Added Removed #/Ton Ore #ITon Ore Oz/Ton Oz/Ton Leached Leached Recov. Recov. 

1:1 1- 7J- IIJ..J' ..R I-tO()O -Q' ~ ~ V /' 
II 

./ 
I· 7J t7./ ~ . j ..,(!/" ~()(X) ...-tr ~ ~ V /' 

1./ 1 ... 7f' .j(. T,s- ft. 1.5 ~t?(JO -<?' ~ ~ /' /' 
II /- 7.j" ~ -G'- S()P/J -1;1100 ~ -~ ~ ,7..;1.7 I (J5t. ~,g'J~C ) 5'.~'IK ~ ~ 
/1 /-1j - ~, --er ~()()O f/oo ;:--1J1 ~ ~ 2/1 . (),jJ' 7. 7Z:t j(), ft" I ~ ' gO # 
Ir 

, /' 
/-7j -Q- -4}- ..!OPt) :fr£"O ~ ~' .//.1 , (J 1 C '/, 71/ ~ t "?~/1.J ~ ' ,DO #1 

, 'I /- J> ~ ~ ~ooo J 6 (0 ~ ~ . ' ~1~ ./-12 ,0 13 '/. /f~'t /7. ;96 # ~ ~,oJ" 

].0 1-75' JtO() ~ ~ , II/ ,Oz./ ,1. /f?" /3. ~?.s-~ • .~rP #i 
~ ~ /' /' 

, " . " , .~ ~ 
" 
/' /' , ' 

~ ~ ./ /' 
Lota 20 , H 'J 1 ~ 111' ,oOJ1 .-
\ve. ' f)?,.l 

-----

~ 

~ 1 - Daily 
2 - CUI1JU 1a ti ve -~ 



• -_ .. . . •. - . . . _.- • • • • • • • '. • ~J1 - e e e e e e TOMBSTONE HEAP LEACH 

METALLURGICAL TESTS 

Dump Location ~f~'~ L Conducted by: ' ''' , 

Sample Weight, Lbs. 
December, 1974 

.- Approved by: 
Total Days Leaching 

, 

Reagent Consumption Solution Assays MG. MG. 7. i. 
Date GMS CaO (}is NaCN cc Water cc Water Lime NaCN Silver Gold Gold Silver Gold Silver 

IV Month/Yr Added Added Added Removed #/Ton Ore #JTon Ore OzjTon OzjTon Leached Leached Recov. Recov. 

'1 /-1J"- 11.1,,J ~ /J.()OO ...A- ~ ~ V /' 
+' /- 7.s' -tr ~,7.J~ ~()OO -H" ~ ~ V V 
1)/ / .. 15" $ ~ 6;(Jot) :1.1'00 ~ ~ , ? vv 7. C~/f ~ '(J 1.:1 /'St"~J.; l/8,O3 

, ~ 
'6 /-,./ ;Ja () .-e- stJoO ~:J.fCJ ~ ~ . . 9t y ~ . .>:t'i . all o. gV,{J .j;..r. ()~~ ~ . , o~o %' 
17 - 50.0 tt7()O .!f7fJO ~ ~ ..!;.t3J .tJOfj I '1'1 P t gtj~, 1?,{ ~ #1 /-7J (;1 

If /.;.·7I 4 -A ..Jt:JI)() .t rOO ~ ~v 3,176-' , (JO' 0,.1'1/1' 3'1t: MO h h 
r /- ?5' -r;; . ~ 9- () ()o 3 ]5"0 .~ ~ ?t;oz. ,CJ o~ 0, rjf'j J~/. Lft1.-~ JP¢ 
~o 1-7~- 'I17J.. ~ ~ .2. / ¥ ~ • P() 2:- (),3tiJIJ 3,/t , 71. ~ %1 

~ ~ V /' 
, ., 

f , .1 .~ ~ ,. 'V / , 
. . 

~ ~ ·V ~ 
)taJ . j . J ~~~ 3J '1'. ~J .orJlq .re. L-

~ 

C2::!J 1 - Daily 
2 - Cumulative 

....... 
('J 



• • • • 
~:if e e e 

Dump Location J2" ~-e"'" ~ 0 

Sample Weight, Lbs. _0 _____ _ 

I Total Days Leachin~ ____________ __ 

Date GMS CaO GfS NaCN cc Water 
ilY Month/Yr Added Added Added 

'.1 /-7J- //j,~ ° -I?' 1.1 OO~ 

~1' ./ /- 7J -U ~ 7,s .... ~~O 

~.i~ /" 7j .-(!" ....e- ~()OO 

16 /-7j- ~o.l) 30.0 6000 

r7 . /- 7J- -4' -&- ~(J()O 

r~ I;' 7j""- -6'- -&- fi;(}tJ 

~ 1,7> -ct ~ kjooo . 
I 

1- 7j-~ o 
I 

I 

, " .1 I : 

ota 
vee - - - -

l22l 1 - Daily 
2 - Currulative 

• • 

cc Water 
Removed 

-4 

--e-

y-~ 

f.f.j~o 

i3s0 
~.jd/) 

~opa , 

¥(}'1z, .' 

TOMBSTONE ~ LEACH 

METALLURGICAL TESTS 

December, 1974 

Rea~ent Consum~tion 

Lime NaCN 
#/Ton Ore #/Ton Ore 

~ ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 1-" 
~ 54 
~11 ~ 
~ ~ 
~ ~ 
~ ~ 
~ ~ 

• • • • • e e e 
Conducted by: __ ~ __________________ _ 

Approved by: ____________ _ 

Solution Assays MG. MG. '7. t 
Silver Gold Gold Silver Cold Silver 
Oz/Ton Oz/Ton Leache.d Leached Recov. Recov. 

V ~ 
V / 

¢. 70C • O/j../ ~. $'6f.!" f'OJ":' f:;'" ~ ~ 
J,9/7 ° 0/"2- I. 7'( 17 1'fJ . .53 ~ ~ 
3. '2&7 _ 01/ I. t1F7 '/7f. 1t 1:# ~ 
/. 1~? .ooG O. <?tJ/7 J()1. 7() ~ h<t 
I~II .004 (J, j'l79 2.1l~. 'IS't ~ 2f! 
/.loS'" . CJ~/ o. /:J~i 1.1'1.9/1 ~ ~ 

/ L 
,. L / 

oV / 
7.yor cJ U2Y·qrr . 00 ').0 . ~.fv 

~ 
'-
-t:. 



- - -- - - - -

tI;;1 r.t. PK.I .... ;'" • • • • • • • • e TOMBSTONE ~ LEACH e e e 
METALLURGICAL TESTS 

Dump Location ~Jst,1 6tc"$i~ Conc\ucted bys 
' I i 

Sample Weight, Lbs. ,t l'O Pitt. December, 1974 
, 

Approved by: 
Total Days Leaching 

, 

Rea~ent Consum~tion Solution Assavs MG. MG. 1- 7-
Date GMS CaO GMS NaCN cc Water cc Water Lime NaCN Silver Gold Gold Silver Gold Silver 

!IV Month/Yr Added Added Added Removed #/Ton Ore #/Ton Ore Oz/Ton Oz/Ton Leached Leached Recov. Recov. 

~O /- 15" //:?r -e- ~9000 ---(J- ~ ~ / /' , 
IJj'" HI.' 

~ ~ V / rl 1-1s --&- -.J( '1.1 I~ I)()O -e-

b1 2 ,- 7$ ; ~ -e- -4r 3~10 ~ ~ • CJ~ r... IA.. ,A/,/ 7. 71.t r ~ 
1 /- 75" pi ., 

]ooc:J 2("90 ~ ~ ,/I~ . (Jo/ . ()f" ItJ. 'Itt r :# ' ,0 

-I ,- ?! fl1 JI' 1000 . 12 '70 ~ ~ 1- , &1) ~ , ()lIf( /00/ ./11.0 <1:116' ~ ~ 
~s- /-'7s' -It' ' .-U' 7JOO /760 ~ ~ .()7f ,00/ _ oto;. '/. 'It 0 jj!t/ #' 
2( 

..... 
I- 7$ ~100 .~ ~ . ~1z. .00/ . 0'11 3 r: Ij' Y ~ 

~ ~ /' /'1 
I ~ ~ / /' 

, .0 ' . '~ ~ L lL • I ' 0-

I ~ ~ .V /' 
Iota . 

·3vO ]; ~1-tl 0 ~ .01 0 I . Ive. 

~ 
u ~ 1 - Daily 

2 - Cumulative 
-



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

'rff~ G,,'fF 0'';', • • • • • • • • e · TOMBSTONE HEt LEACH e . e e • I . . / -.. METALLURGICAL TESTS . 
Dump Location .. Conducted by • .... . 

Sample Weight, Lbs • . . :tJ~ P~t December, 1974 
» 

Approved by • . 
Total Days Leaching : 

. ' .-. , 

ReaKent Consumption Solution Assays MG. MG. 1 1 
Date QlS CaO QlS NaCN cc Water cc Water Lime NaCN Silver Gold Gold Silver Gold Silver 

1Y MonthLYr Added Added Added Removed #/Ton Ore #/Ton Ore OzjTon Oz/Ton Leached Leached Recov. Recov. 

0 1-1.r //.1,-r' -4 ff.O()O ~ ~ ~ / / 
1-76' &'75' 

'I('~ ~ ~ /' /' ./ ~7J ,~ -e-

~ /- 7,j'" -4- . ~ 70~ '7,0 ~ ~ I , ~ · t?$ .03 'I 7. ,71t. /~/. 1/11/ 

1-75" ? ? ~ 0 Of) !:'?~o ~ ~ .1. ~ · 7t1j-- .&1.' j: IJ'JJ-- /19. 7'13 ~ • 00 ~ 
i~ /·75 p' pi f': Qod 9'7JO ~ ~ . . $'17 • ()/7 J:~?fl It~ yl/2 ~ ~ 
~ ./ ./ 1- ,J ~. . -e-- t~() () J'f'fO ~ ~ • '1t/~/ .0/'/ /. i'l'l '1f,J 70 ~ H 
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