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'71 MINERALS CYANIDE LEACH TESTS

Notice zhat the profected necoveries were all. Lowlunder 50%) for
a cyanide Leach. Realize furnthen that cyanide was used to

determine the dump grade which does not neflect the true total
ghade (heads) .
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O Ddetubor 23, 1974 |

Memo to: R. J. Hewlett
"From: R, M, Darrsh

Subject: Tombstone Metallurpical Test Results

The results for the second series of cyanide leaching
test to evaluate heap leaching are as followa:

Gold Leached, oz/ton Silver Leached, oz/ton
Dump 1day 2 days . lday 2 days
Empirl_ . 015 0022 «23 +32
Toughnut +908 010 ® 26 32
Contention 1 . 24 ® &3& ° 52 [ 70
Little Joe .006 .008 «34 «53
West Side 0013 .018 . 060
Grand Central : ™ 007 ™ 010 ™ 59 ° 76
Lucky cus. .018 0026 .51 073
Emerald : ™ 004 005 ° 44 ® 57
Contention +020 2033  _83 1,18

Average .013 .018 <46 62

Using $4.50 per troy oz, for silver. and §185 par troy oz
for gold, the total leached values in §/ton for 2 days '
leaching are as follows:

Ttanquility......ﬁ.30 West Sideco-oo'QGQJ-l
Empim.o.......-.5.43 Grand Central,, 5.31
Toughrmt....u.. 3.20 LuClQ' Cuas..... 7.75
Contention 1 see 8.80 Emera.ld........ 3.53
Little JoG.eeess 3.92 Contention 2 ,.11,35

The total silver recovery for 2 days is $2.77 per ton and
gold recovery is §3.40 per ton, for a total gold and silver
averaga of §6.17/ton,

Cyanffle consumption in 2 days has been about one pound per
ton with the exception of Contention 1 and Lucky Cugs, which
have used about two pounds per ton. Lima consumption for two
days is about 1.5 pounds per ton.
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The above rosultc are extremely encouraxiving in regards
to the economics and viability of he eaching,

A recomendation to proceed with the init:Lal 50,000

ton production test will be made when tests 10 = 19
are completed, This will be around Jan. 3, 1975,

Ao G —

Robert M, Darrah
Consulting motallurgist

ccs Jim Kem‘tédy
File (2).
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Dump Estimated Tons Recovery 1/ Net Profit 2/ S§Profit 3/
Contention 1 100,000 7.00 4.00 400,000
“Lucky Cuss 55,000 5.90 2.90 159,500
Contention 2 20,000 10.58 "~ 7.58 151,600
Tranquility 50,000 5.39 2.39 119,500
Grand Central - 50,000 4,61 1.61 80,500
Empire 40,000 4,32 132 52,800
West-Side . _10,000 5.41 2.41 24,100

Totals/Aver. 325,000 988,000

Piﬁiected Gold and Silver ()
Production From Heap

Leaéhing the Tombstone Dumps

December 30, 1974

U. s. Dollars/short ton

1/ Based on $4.50/troy oz. silver, $185/troy oz. gold
2/ For $3.00/ton net operating cost
3/ Tonnage x net profit/short ton
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~ Sequence, Tombstone

Waste Dumps

.'Leach Period

Tonnage ~ Dump Production, § Net Profit §
April 1975 20,000 Contention 2 211,600 151,600
April 1975 30,000 Contention 1 210,000 120,000
_____ May 1975 50,000 Contention 1 350,000 200,000
June 1975 20,000 Contention 1 140,000 80,000
June 1975 30,000 Lucky Cuss 177,000 87,000
July 1975 25,000 Lucky Cuss 147,500 72,500
July 1975 30,000  Tranquility 161,700 71,700
Aug. 1975 20,000 Tranquility . 107,800 47,800
Aug. 1975 10,000 West Side 54,100 24,100
Aug. 1975 20,000 Grand Central 92,200 32,200
@sSept. 1975 30,000 Grand Central 138,300 48,300
Sept. 1975 20,000 Empire 86,400 26,400
Oct. 1975 30,000 Empire 86,400 26,400
Totals 325,000 1,963,000 987,800
‘Month Production § Net Profit § Cum. Net Profit §
April 1975 421,600 271,600 271,600
May 1975 350,000 200,000 471,600
(_ June 1975 317,000 167,000 638,600
July 1975 309,200 144,200 782,800
Aug. 1975 2543100 1043100 886 ;90D
Sept. 1975 224,700 74,700 961,600
. Oct. 1975 86,400 26,400

988,000



Test

10

h 11

12
13
14
) 15
w
17
18
19

Dump

Tranquility
Empire
Toughnut
Contention 1
Little Joe
West Side

- Grand Central

Lucky Cuss
Emerald
Contention 2

Average

)
4

Summary of

Cyanide Leach Tests

Silver

1449
1061

962
2155
1711
2217
2345
2192
1831
4419

Metal leached, Mg.

Gold

78
65
27
95
30 .
60
40
71
18
115

Metal leached tr oz/ton ore

Silver

0.37
0.27
0.25
0.55
0.44
0.57
0.60
0.56
0.47

L

1.14

0.52

Sample Size, pounds.cco-..o..noo.ooo..o. 250

LeaChing time’ dayso.._..;o...o.---o.ioo

washing time’ days.-.oo.on..oooopooocnc

Average cyanide consumption, lbs/ton...

Average lime consumption, 1bs/toN..ce..

Water usage, tons water/tons ore€.......

Application rate, tons water/day/ton ore

Extrapolated leach time in days for

production head, 50,000 tons/month

mining rate, 200 gpm sprayrate€..ce...

2.0
5.0
1.0
1.5
0.6
0.1

22

Gold
0.0200

0.0167

0.0070
0.0244
0.0077
0.0154
0.0103
0.0182
0.0046

0.0295

0.0154
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£ TesT (0 P TOMBSTONL (AP LEACH
| o - METALLURGICAL TESTS
¢ Dump Location TRANRWILITY Conducted by:
Sanple Welght il 280 - December, 1974
Approved by:
. Total Days Leaching .
. _ Reagent Consumption | Solution Assays MG. MG. (0% Lran|
. Date GMS Ca0 | GMS NaCN | cc Water | cc Water Lime NaCN Silver Gold Gold | Silver | Gold Silver
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TOMBSTONE { P LEACH
METALLURGIGAL TESTS

December, 1974

- Approved by:

Conducted by: -

; ‘ . Reagent Consumption| Solution Assays MG. MG. % T
Date GMS Ca0 | 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 | Oz/Ton | Oz/Ton | Leached | Leached | Recqv.| Recav.
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METALLURGICAL TESTS
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Conducted by:
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. Reagent Consumption| Solution Assays MG, % a
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TOMBSTONL { %P LEACH

METALLURGICAL TESTS

~ Conducted by:

Sample Welght, Lbs., 250 December, 1974
Approved by:
Total Days Leaching
; : Reagent Consumption| Solution Assays MG, MG. % YA
Date GMS Ca0 | 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 | Oz/Ton | Oz/Ton | Leached | Leached | Recov.| Recov.
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s TOMBSTON. ¢ ‘AP LEACH
TEsT( ¥ ek
< METALLURGICAL TESTS
Dump Location L /77y  Jor Conducted by:
Sample Weight, Lbs, * 2 50 B i R
. Approved by:
Total Days Leaching
: Reagent Consumption | Solution Assays MG, MG. . % %
Date GMS Ca0 | GMS NaCN | cc Water | cc Water - Lime NaCN Silver Gold Gold | Silver | Gold Silver
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TOMBSTONL (AP LEAGH

METALLURGICAL TESTS

| Dump Location _l/frs7 G (D& Conducted by:
Sample wéigh:, ‘Lbs. 250 December, 1974
Total Days Leaching AppravEs Hxt
J |
. Reagent Consumption | Solution Assays | MG, MG. % % |
Date GMS Cal 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 | 0z/Ton | Oz/Ton | Leached | Leached Recov. | Recov,
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Dump Location (eRFuD (7 RAL

TOMBSTONL ()P LEAGH

METALLURGICAL - TESTS

Conducted by:

|
‘ Sample Weight, Lbs. 7250 December, 1974 |
| App d by:
‘ Total Days Leaching k-
|
: Reagent Consumption | Solution Assays MG, MG. Y %
Date GMS Ca0 | GMS NaCN | cc Water | cc Water Lime NaGCN Silver | Gold Gold | Silver | Gold Silver
Day |Month/Yr | Added Added Added | Removed | #/Ton Ore | #/Ton Ore | 0z/Ton | 0z/Ton | Leached | Leached | Recov.| Recov.
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@ 7#r@®/!7 @ TOMBSTONE (/p LEACH = e
' METALLURGICAL TESTS
Dump Location LYCKY (55 Conducted by:
sample Weight, Lbs. ___2 50 ecambery LTS
Total Days Leaching FRTSRES
, Reagent Consumption | Solution Assays Mé. MG. % %
Date GMS CaO | GMS NaON | cc Water | cc Water|  Lime NaGN - | Silver | Gold | Gold |Silver |Gold | Silver
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A R i O TOMBSTONL (P LEACH > C O
| METALLURGICAL TESTS
 Dump Location _ EALR LD Conducted by:
| _
Sample Weight, Lbs. = 2450 Sapembery 91
r d by:
Total Days Leaching spproved by
o
; o Reagent Consumption| Solution Assays MG, MG. % %
Date GMS Ca0 | GMS NaCN | cc Water | cc Water Lime NaCN Silver Gold Gold | Silver | Gold Silver
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Dump Location (CON 777~/ 770 A ,22-

TOMBSTONL AP LEACH

METALLURGICAL TESTS

December, 1974

-Conducted by:
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: ; Approved by:
Total Days Leaching
. _ Reagent Consumption| Solution Assays MG, MG, % A
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Dump Location é;éx ch.‘d

Sample Weight, Lbs, °

Total Days Leaching

TOMBSTONE t..aP LEACH

METALLURGICAL TESTS

December, 1974

Conducted by:

Approved by:

m™T

: , Reagent Consumption| Solution Assays MG, MG. % %
Date GMS Ca0 | 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 | 0z/Ton 0z/Ton | Leached | Leached | Recov. ReCf".
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Total Days Leaching

TOMBSTONE P LEACH

METALLURGICAL TESTS

December, 1974

Conducted by:

Approved by:
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Dump Location_;j?&glrvzlt;

Sample Weight, Lbs, °

Total Days Leaching |

TOMBSTONE (AP LEACH

METALLURGIQ@L TESTS

Decemberf 1974
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Y

Conducted by:

Approved by:

; Reagent Consumption | Solution Assays MG, MG. % %
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( ( ) TOMBSTONE .{ ) LEACH L -
METALLURGICAL TESTS
‘ Dump Location [u:/éy /,, s Conducted by:
i P P
Sample Weight, Lbs, X3 C Th/ -December, 1974
: o Approved by:
Total Days Leaching
: Reagent Consumption| Solution Assays MG, MG. % %
Date GMS Ca0 | GMS NaCN | cc Water | cc Water Lime NaCN Silver Gold Gold | Silver | Gold Silver
Day | Month/Yr | Added Added Added | Removed | #/Ton Ore | #/Ton Ore| 0z/Ton | Oz/Ton | Leached | Leached | Recov. Recp&,’
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e ) O TOMBSTONE .{ )} LEACH N4
- e : METALLURGICAL TESTS
Dump Location Z%Z‘m 7 : , Conducted by:
Sample Weight, Lbs. 250 DR/ < Pacembery 1974
4 Approved by:
Total Days Leaching
. Reagent Consumption| Solution Assays MG. MG. % % I
Date GMS Ca0 | GMS NaCN | cc Water | cc Water Lime NaCN Silver Gold Gold | Silver Gold Silver
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P M O TOMBSTONE  (* j LEACH ( ( \(_\,,.»"
| et et | METALLURGICAL TESTS
} Dump Location C'dA/T/CA/?//Ol/ R -5 . Conducted by:
| Sample Welght, Lbs. 2SO /s Decenbezy LoTd | .
. ' Approved by:
Total Days Leaching '
; Causte Reagent Consumption Solution Assays MG. MG. % A
Date GMS 646 | GMS NaCN | cc Water | cc Water Lime NaCN Silver Gold Gold | Silver | Gold Silver
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J oY - =
;;0 3’/ 75" | a1 & /S 000 - |-
o) | 3/757| Jeo | e | Jooo & e
e f/ 75| 300 | SLAT| oo | L7152 2, 90 069 | NI Giogg -W) V5
> | & ¢ v Gt Yoo ! |
i, i . . 4y . -~
& P 100 [ GEro | o | qyo| 2YEE | 0f2 | 15 5074 $50.23 | ks ./'/{:‘r/
, . 0 P 7
| o o | g0 | 570 o | BTG | 1804|067 | 150007 35077 |25 | 2w
; _ A 5 : g 3y {
L o & | gty | (b2 oY |50 | 1.2, o7 | 44709\ 23054 | S5 ST
‘ _ ; \ o Lol 29 S
( |¥[H g ad §rr | 330 Ty G| Fre | Los3| 10500 | 19354 | 05| ’,f.—.mg}’
} ' » e ) . _t 4 S
2 s || o0 | gygo N S | 02| g5 126,32 | 2
- ‘ > , f >
S J ‘ 30 ? go? 5‘8 |0 ETol | = G| 368 | ord | 3.55157| 73 22 ”oloo/gg 0’7{; /
pES 003
¢ . (0{[0 [of ,43”/'7% 323 | o3 | 3o¥y §0.99 . > 019b 0‘1’5?_3
otal o = -
e, o T kAT Gon [ 49,342 %o 03 13gv] H4 <3¢
oz X
P = S‘,C._J .
| . 1 - Daily B g oy
B 2 2 - Cumulative o
ey




S e

p N O TOMBSTONE () LEACH C O (/
| eyt iR METALLURGICAL TESTS
} Dump Location 2245‘4”&/' Conducted by:
| %
Sample Weight, Lbs., ~ Z5 0 Zry Dacenber, 1074
i Approved by:
Total Days Leaching ' .
' Reagent Consumption| Solution Assays MG, MG. % %
Date GMS CaO | GMS NaCN | cc Water | cc Water .Lime NaCN Silver Gold Gold | Silver | Gold Silver
Jay | Month/Yr | Added Added Added | Removed | #/Ton Ore | #/Ton Ore| 0z/Ton 0z/Ton | Leached | Leached | Recov. Recp*u_?_
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Total Days Leaching

P s

(

)

(;_,;

Dump Location __meé;/'}{ Exls

Sample Weight, Lbs. = Z5 0 k)
/

TOMBSTONE .

( 7 LEAcH

METALLURGICAL TESTS

December, 1974

Conducted by:

Approved by:

-

; ‘ Reagent Consumption | Solution Assays MG. MG, % %

Date GMS CaO | GMS NaCN | cc Water | cc Water Lime - NaCN Silver Gold Gold [ Silver | Gold Silver
Jay |Month/Yr | Added Added Added | Removed | #/Ton Ore #/Ton Ore | 0z/Ton 0z/Ton | Leached | Leached | Recov. Rec\/”‘a
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| ( ( O TOMBSTONE (_/ LEACH \ - \&7~
| k METALLURGICAL TESTS
" Dump Location C’ ma/' _ Conducted by:
Sample Weight, Lbs. 250 Zk/ Dieenber, 1974
/ Approved by:
Total Days Leaching
. Reagent Consumption | Solution Assays MG, MG, % yA
Date GMS CaO | GMS NaCN | cc Water | cc Water Lime NaCN Silver Gold Gold | Silver | Gold Silver
)ay | Month/Yr | Added Added Added | Removed | #/Ton Ore | #/Ton Ore | 0z/Ton | 0z/Ton | Leached | Leached | Recov. Recgy\.\_?
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Dump Location &4/7/('#71/01«) /-—/‘V

TOMBSTONE ..(" ;LEACH

METALLURGICAL TESTS

Conducted by:

£\
[ \
{

' Sample Weight, Lbs, 23570 Degembazy LIT4 ~
' Approved by:
| Total Days Leaching
|
. o Reagent Consumption| Solution Assays MG, MG. % %
Date @S Ca0 | GMS NaCN | cc Water | cc Water Lime NaCN Silver Gold Gold | Silver | Gold Silver
ay | Month/Yr | Added Added Added | Removed | #/Ton Ore | #/Ton Ore| 0z/Ton | Oz/Ton | Leached | Leached | Recov. Recgvﬁﬁ
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| O () . TOMBSTONE . () LEACH - o
| METALLURGICAL TESTS
: Dump Location {é)n/]‘{-»/f{/ou /-'/? : Conducted by:
 Sample Weight, Lbs, X370 Dageaber, 1974
| : Approved by:
; Total Days Leaching
|
: Cavste Reagent Consumption | Solution Assays MG, MG. % %
Date GMS £La® | GMS NaCN | cc Water | cc Water Lime NaCN Silver Gold Gold | Silver | Gold Silver
ay |Month/Yr | Added Added Added | Removed | #/Ton Ore | #/Ton Ore | 0z/Ton 0z/Ton | Leached | Leached | Recov, Reco
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( O O TOMBSTONE nl_J LEAGH \ 4
= METALLURGICAL TESTS
Dump Location K/OAN{:A/ //DA/ < -A Conducted by:
Sample Weight, Lbs, ' RS0 Pcenliaty. 1974
Approved by:
Total Days Leaching
] ‘ Reagent Consumption Solution Assays MG. MG. % %
___Date GMS Ca0 | GMS NaCN | cc Water | cc Water Lime NaCN Silver Gold Gold | Silver | Gold Silver
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| S ( TOMBSTONE h(:J?LEACH < \
| & METALLURGICAL TESTS
; Dump Location (ZM?‘!?A//MA/ Z Conducted by:
Sample Weight, Lbs. ' e B
'( Approved by:
Total Days Leaching
- 2O Reagent Consumption | Solution Assays MG, MG. 3 YA
Date GMS_Ca® | GMS NaCN | cc Water | cc Water | A4 OEime NaCN Silver Gold Gold | Silver '| Gold Silver
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. Sample Weight, Lbs, '

|

~ Total Days Leaching

o/l

—

{
\
L

(“

Dump Location [’élJ?/C[\/ 7Z/0A/ 1

TOMBSTONE .{ ) LEACH
METALLURGICAL TESTS

December, 1974

Conducted by:

Approved by:

: My O Reagent Consumption| Solution Assays MG. MG. 7;67] %o
Date GMS_Ca0 | GMS NaCN | cc Water | cc Water |jWsd4kime NaCN Silver Gold Gold | Silver IT Silver
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GEOLOGIG DESCRT®TION OF TIHE PRINCIPAL

- = y p (

< DUMPS, TOMBSTONgﬂ)’\ISTRICT, ARIZONA - Sl

Principal* . Cu Mn
Mine - Dump Rock Types ™ " Oxides Oxides Sulfates Stulfides Remarks
Lucky Cuss Arg., Ls.,.Monz. XXX XXXX | XX - XX Some trash & carbon on |
Oregon Lse Not sampled - XXXX - - Not samp,-produced Mn %
Prompter Ls, Not sampled - XXXX - - Not samp,=-produced Mn ﬁ
Telephone Ls, . Not sampled - | XXXX = - Not samp.=-produced Mn o
Bunker Hil} ‘ La, Not sampled - KXXX -. - Not samp.—éroduced Mn ¢
Rattlesnake Ls, | " Not sampled - . XXXX - - Not samp.-producefﬁjn 0
Comet Ls,, Monz, Not sampled - . XXXX - - Not samp.=-produced Mn o
Black Eagle Ls, Monz, : Not sampled - XXXX - - Not samp,~-produced Mn o
Emerald i Ls,, qtzt, XXXX XXX XXX XXX Copper oxides and wulfe
~ ite abundant

Stlver Plume Lsy, qtzty XX XXX XX XX
Luck Sure Ls, : Not sampled - XXX - ‘ -
State of Maine Latite porxph, x , XXX B - =0= Contains some trash & ¢t

&
()

4
.

Abbreviationss Ls=limestone, Arg=argillaceous quartzite, Monz=intermediate igneous intrusive rock, Novac=fine grained
quartzite, qtzt=quartzite

* Rock types listed in order of decreasing amounts generally present in dump

(x = very rare) (xx = rare) (xxx = common) (xxxx = abundant)
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GEOLOGIC DESCRIPTION OF THE PRINCIPAL

DUMPS, TOMBSTONE DISTRICT, ARIZONA

Principal* cu Mn
Mine - Dump Rock Types Oxides Oxides Sulfates Sulfides Remarks
Empire Arg., Ls., Monz XXX X X XX
Tranquility Arg., Monz., Ls, XXX X X X Fluorite & wulfenite, some
| rotted timber
~ Toughnut Arg., Ls., Novac. XXX XX XX XX Some timber expected __
 Visina Novac., Ls,. Not sampled - - - = Very siliceous &
Westside Arg., Ls., Novac. XXX xx X XX East % only 1s ours
Silver Thread Arg., Ls., Novac, Not sampled - - - - Probably similar to
' the Westside
Boss Arg., Monz, Not sampled - - - - Probably similar to
: the Westside .
Defence Novacs, -Arg., Monz.| Not sampled - - - - Probably similar to
the Westside
Tribute ,Arg., Ls., Monz, Not sampled - - - - Probably similar to
R the Westside
Contention Arg,, Monz, XXX X XXX XXX Lots of carbon and tﬂff}
| in and on the dumps
Crand Central Arg,, Monz, XXX P XXX |
Little Joe Arg., Monz, XXX b XXX X :
Arizona Queen - AXge Not sampled - - - - Probably similar to Tranq.
Sulphuret Not sampled - " - “ Probably similar to Trang.

Arg. ) Monz.,
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. COMPILATION
( / PAST SAMPLING PROGRAMS (Austral 0il)
(D
i Mine Dumps Tons Au oz/ton Ag oz/ton
Boss #1 3,400 0.030 0.037 .001 2.39 .072
Bunker Hill #1 15,300 0.134 0.030 .004 3.59 .481
Bunker Hill #2 10,500 0.091 0.007 .001 3.10 .282
Emerald #2 1,600 0.014 0.020 - 2.10 .029
Empire #1 41,000 0.358 0.080 .029 1.90 .680
Herschedl #1 6,800 0.059 - 0.015 .001 3.47 . 205
Lucky Cuss #1 S 18,200 0.159 0.040 .006 2.98 .474
Oregon #1 1,000 0.009 0.005 - 5.52 .050
Oregon #2 1,500 0.013 0.002 - 3.27 .043
5 Prompter #1 1,600 0.014 0.005 - 3.65 J053
L_) Rattlesnake 3,000 0.026 0.005 - 2.33 .061
San Pedro 1,500 0.013 0.005 - 4.48 .058
Tranquility #1 9,200 0.080 0.060 .005 3.22 .258
114,600 1.001 0.047 2.74
Weighted averages
Au 0.047 oz/ton @ $100.00 - $ 4.70
Ag 2.47 oz/ton @ $3.00 - 7.41
o : Value per ton $12.11
L 4
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EFFECT OF CRUSHING

Note Zhat the values(Au £ Ag) anre genernally evenly distributed

between the coanse and the fines. Theregore, crushing 0f the

coarse would be economical.
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EFFECT OF SCREENING
TOMBSTONE DUMPS

Screened
Unscreened -3/4 inch -1/4 inch
Dump No. Au Ag Wgt.% Au Ag Wgt.% Au Ag
Empire
41-1 ) " .046 .68 85 °~ .050 « T2 60 .055 .64
41-2 .026 1.27 78 .022 1.29 55 .020 1.35
41-3 .057 1.29 72 . 060 1.23 40 .070 1.31
41-4 .010 .24 84 .015 .28 58 - .30
41-5 .025 1.66 84 .027 1.52 59 .030 1.80
41-6 L . 065 3.58 76 .091 3.34 50 . 045 4.80
41-7 ) .063 .94 73 .078 0.83 48 . 055 .87
41-8 .047 .93 74 -.054 1.07 46 .035 1.16
41-9 _ + 031 .50 59 .040 .60 32 .060 .62
41-10 .029 2.10 74 .030 2.42 50 .030 2.95
41-11 .026 .68 78 +031 0.72 52 . 040 .76
41-12 .051 .62 74 .063 0.64 48 . 040 .74
41-13 .018 .45 75 .016 0.39 50 .020 .41
41-14 .039 1.61 75 .029 1.30 46 .025 .44

41-15 .027 .83 62 .033 0.90 36 . 045 1.16
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A
b

Sample

WOoONAUVTI A WN -

’ PN

9 A4

EMPIRE

Total Unscreened Screened
Tons Tons Au Ag Tons Au Ag
4,500 4,500 . 046 .678 3,915 .049 + 715
3,500 3,500 .026 1.267 595 .039 1.302
2,500 2,500 . 067 1.290 2,500 .067 1.290
Waste - - - - - -
6,800 6,800 .025 1.66 6,800 .025 1.66
3,600 3,600 . 065 3.58 3,600 . 065 3.58
1,835 1,835 .063 .940 1,835 .063 .940
3,420 3,420 . 047 .930 2,770 .052 0.979
2,000 2,000 .031 .497 640 .060 .62
5,000 5,000 .029 2.098 4,050 .030 2.34
4,000 4,000 .026 .685 3,320 .030 73
1,000 1,000 .051 .621 810 .059 .61
Waste - - - -~ - -
1,500 1,500 .039 1.611 810 .051 2.61
1,500 1,500 .027 0.826 540 .045 1.16

41,155 .039 1.416 32,185 .044 1,582




Dump No.

Contention

38-1
38-2
38-3
38-4
38-5
38-6
38-7
38-8
38-9
38-10
38-11
38-12
38-13
38-14

-

Unscreened

Au ‘Ag

.035 .93
.009 w73
.010 w2,
.023 .56
.041 1.92
.010 .23
.027 1.21
.014 .86
.027 .96
. 005 .80
.030 1.89
.015 1.37
.002 +30
.016 .68

EFFECT OF SCREENING
TOMBSTONE DUMPS

J
Screened :
-3/4 inch -1/4 inch
Wgt.% Au Ag Wgt.% Au Ag

75 .006 .92 49 . 005 1.06
66 .025 .58 40 .040 .64
64 .048 2.31 40 .050 1.61
76 .031 1.34 48 .DAS 1.76
66 .017 .97 40 .015 1.09
67 .038 1.37 39 . 055 1.88
68 .006 .49 41 .010 .81
46 .015 1.18 41 .030 1.89
67 .019 1.02 41 .020 1.14
59 .002 .25 33 .005 .46
85 .025 1.03 33 .040 1.30




<

Dump No.

Toughnut

39-1
39-2
39-3
39-4

. 39-5

39-6
39-7
39-8
39-9
39-10
39-11
39-12
39-13
39-14
39-15
39-16

EFFECT OF SCREENING
TOMBSTONE DUMPS

Unscreened
Au Ag
.050 5.90
.018 1.85
.015 1.36
.003 1.36
.003 1.31
. 040 2.10
.017 2.69
«015 1.92
.010 .63
.006 .94
.009 1.13
.015 1.38
.022 1.93
.002 .26
- .62
- .43

Screened
-3/4 inch -1/4 inch
Wgt.% Au Ag Wgt.% Au Ag
78 .058 6.89 . 51 .085 8.64
75 .019 2.13 46 ©.025 2.80
76 .015 1.46 47 .020 1.64
64 - 1.00 38 .007 1.01
69 - 1.39 29 .008 1.58
71 .024 3.18 33 .030 2.18
74 .019 2.17 34 .035 3.99
49 .014 2.00 24 .025 3.54
80 .011 1.29 55 .015 1.70
53 +023 1.32 33 .030 1.71
64 .030 2.42°: 38 .035  3.20
42 .006 BT 22 .005 .61
46 - .75 32 - .84
21 - .38 9.5 - .34



O

Sample

Total
Tons

WoOoONOUTHSEWN -

2,000
2,000
2,500
1,500
4,000

. 1,500
3,000

Waste
3,000
1,500
2,000
2,000
6,500

N
o

TRANQUILITY
Unscreened Screened
Tons Au Ag Tons Au Ag
2,000 .045 1.83 1,240 . 055 2.53
2,000 .023 .564 Waste - -
2,500 . 045 1.687 1,525 . 060 2.19
1,500 .011 1.702 1,100 .010 2.13
4,000 .061 1.420 4,000 .061 1.42
1,500 .028 .898 2,120 .090 1.64
3,000 . 005 .680 Waste - -

- - - Waste - -
3,000 .064 2.91 1,290 .108 5.85
1,500 +021 .954 525 050 1.75
2,000 .017 2.197 1,180 .010 2.18
2,000 .070 0.40 1,316 .088 .458
6,500 .087 2:17 6,500 -087 2.166

31,500 . 049 1.590 20,796 .070 2.101
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' SIERRA MINERAL MANAGEMENT

w43
R. F. HEWLETT 4741 EAST SUNRISE DRIVE
President SKYLINE BEL AIRB PLAZA
£ TUCSON, ARIZONA 85718
L 602 / 299-9736
State of Maine- Brother Jonathan Dump
Sample No. . Tons Au Ag
J-1 2500 0.0138 2.6271
M-1 1700 0.0130 2.9867
M-2 1600 0.0090 3.9579
M-3 1500 0.0051 2.0187
M-4 500 -—- 2.7862
M-5 500 0.0072 3.0912
M-6 1000 -— 3.6436
M-7 1000 0.0032 3.5445
(H M-8 1000 -— 2.55
A M-9 1000 -— 3.57
M-10 1000 S 1.96
13,300 . 006 2.95
|
{.—"\\)
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Time

March '74
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec. Y76
Jan. '75
Feb.

A March

April
May
June
July
Aug.
Sept.
Oct. -
Nov.
Dec. '75
Jan. '76
Feb.
March

» April
/ May

June
July
Aug.
Sept.

\ 4

PRODUCTION SCHEDULE
(450 tons per day)

Dump

Lucky Cuss
Lucky Cuss
Lucky Cuss-
Lucky Cuss
Herschel
Oregon, Prompt., Boss
Tranquility
Tranquility
Tranquility
Tranq./Empire
Empire

Empire

Empire

Emp. /Toughnut
Toughnut
Contention
Contention
Contention
Contention
Cotention
Little Joe
Little Joe
Silver Thread
Bunker Hill
Bunker Hill
BH/San Pedro/St. M.
St. Maine/Ingersol
Comet/Defence
Defence/Emerald
Emerald

Emerald

TOMBSTONE

Grade
Au Ag
.039 2.91
.039 2.91
.039 2.91
.039 2.91
«015 3.47
.018 3.25
.049 1:59
.049 1.59
.049 1.59
.046 1.53
.039 1.42
.039 1.42
.039 1.42
.033 2.65
«027 2.82
.042 1.45
.042 1.45
.042 1.45
.042 1.45
.042 1.45
.050 2.20
.051 2.23
.030 2.22
.021 3.39
.021 3.39
.008 3.53
.011 2.43
.028 1.78
.025 1.93
<025 1.75
.025 1.75

Recovered Value

95% Au, 75% Ag: $130/$3.50

Per Ton - Per. Month
$12.46 $155,750
12.46 155,750
12.46 155,750
12.46 155,750
10.96 137,000
10.75 134,375
10.23 127,875
10.23 127,875
10.23 127,875
9.70 121,250
'8.54 106,750
8.54 106,750
8.54 106,750
11.03 137,875
10.74 134,250
9.00 112,500
9.00 112,500
9.00 112,500
9.00 112,500
9.60 112,500
11.95 149,375
12.15 151,875
9.53 119,125
11.49 143,625
11.49 143,625
10.25 128,125
7.74 96,750
8.13 101,625
8.15 101,875
7.68 96,000
7.68 96,000




Dump

Lucky Cuss
Herschel
Oregon
Prompter
Boss
Tranquility
Empire
Toughnut -
Contention
Little Joe
Silver Tread
Bunker Hill
San Pedro
State of Maine
Ingersol
Comet
Defence
Emerald

01d Guard
Rattlesnake
Silver Plume
Sulphuret
West Side

O

PRODUCTION SCHEDULE
Total Segregated or Screened
Tonnage Au Ag Tonnage
50,000 .039 2.91 50,000
10,000 .015 3.47 10,000
5,000 .003 4.17 5,000
4,000 .005 3.63 4,000
5,000 .037 2.39 5,000
45,000 .049 .59 45,000
45,000 .039 1.42 45,000
50,000 027 2.82 20,000
127,800 .042 1.45 65,000
20,000 «051 2.23 20,000
16,000 .030 2.22 16,000
25,800 021 3.39 25,800
2,000 .005 4.48 2,000
15,000 .006 2.95 15,000
12,000 .017 1.7 5,000
15,000 ' .030 1.56 6,000
26,000 . 025 2.01 11,000
55,000 .025 1.75 38,000
20,000 .020 1.49 14,000
5,000 .010 2.80 3,000
25,000 .014 1.03 11,000
6,000 .043 1.05 3,000
60,000 .019 1.62 42,000

644,600 .032 2.07 460.800
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" SIERRA METALS

R. F. HEWLETT

4741 EAST SUNRISE DRIVE

- President SKYLINE BEL AIRE PLAZA
" TUCSON, ARIZONA 85718
o 602 /299-9736
TOMBSTONE
METAL PRICE SENSITIVITY ANALYSIS
C FOR HEAP LEACHING VS. MILLING
Assume:
1. Rate of mining for heap leaching is 45,000 tons-
per-month
2. Heap leaching extraction percentages are 60% Au and
50% Ag
K 3. Heap leaching cost of production = $3 per ton
\\_ 4, Rate of milling is 12,500 tons-per-month
5. Milling extraction percentages are 75% for Au and Ag
6. Milling cost of production = $7.50 per ton
7. Base prices are $170 Au and $4 Ag
Extraction Recv. Ext. _Au Recv. Ext. _Ag
Method Au Time Month Ag Time Month
Heap Leach 11,239 12.6 ms. 892 550,602 12.6 ms. 43,699
- Mill (H.L.) 3,938 16.8 ms. 234 505,439 16.8 ms. 30,086
-;\«jH.L. & Mill 15,177 13.5 ms. 1126 1,056,041 14.3 ms. 73,785
Mill Only 14,999 64 ms. 234 1,313,901 64 ms. 120,530
Gold Price Change
\\ $4 Ag - Monthly Net Profit Before Tax
Gross Value Production | Monthly Au Gross Value Au NPBT
Ext. Method Ag /Mo Costs/Mo Net $150 $200 $150 $200
Heap Leach $174,796 $135,150 $39,646 $133,800 | $178,400 | $173,446 | $218,046
(”7111 (H.L.) 120,344 93,754 26,590 35,100 46,800 61,690 73,390
H.L. & Mill 295,140 228,904 66,236 168,900 | 225,200 235,136 | 291,436
Mill Only 82,120 93,743 —11,623 35,100 | 46,800 23,477 | 35,177



' SIERRA METALS

‘ R. F. HEWLETT 4741 EAST SUNRISE DRIVE
President SKYLINE BEL AIRE PLAZA
( . TUCSON, ARIZONA 85718

B _ 602 /299-9736

From the above, notice the advantage of both heap leaching and milling.

‘ Comparisons of heap leaching and milling vs. milling follows:

Q@

’ Heap Leaching & Milling " Milling Only

| Tons Processed 567,631 + 210,009 = 799,940 799,940

Extraction Time Less than 2 years . Over 5 years
Recovered Au 15,702 t. ounces 16,999 t. oz.
Recovered Ag 1,056,041 t. ounces 1,313,902 t. oz.
Gross Sales $7,331,868 $8,668,641
Production Costs $3,256,960 $5,919,556

PN Net Profit B. Tax $4,074,908 $2,749,085
v Av.Mon. Net Profit B.T. $ 169,788 (2 yrs.) ' $ 45,818 (5 yrs.)

Depletion, Total $1,022,795 $1,209,275

Depletion, Yearly $ 511,398 (2 yrs.) $ 241,855

| Utilization of the heap leaching method of gold-silver extraction in

| combination with the milling of the high-grade manganese ores minimizes

J the risks involved with using only ore extraction method, such as milling.

| Evaluating the variables (risks) results as follows:

i Heap Leaching Mill

i Break-even Extraction Rate (Dec. 5) 23% 53%

} Break-even Precious Metal Prices

i KMJ Gold (H.L. %=60/50; Mill %=85/75) $54 . $193

‘ Silver (Same; Gold=60 & 85, Silver=50 & 75) $ 2 $ 2

The graphical presentation is shown on the following page.
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' SIERRA METALS

R. F. HEWLETT
President

Constants:

1. Gross Au
2. Gross Ag

4. Mill costs are $7.40 per ton

SUMMARY COMPARISON OF

MILLING AND HEAP LEACHING

= 19,999 t. ounces
= 1,751,869 T. ounces
3. Total tomnage = 799,940 |

5. Heap leaching costs are $3.00 per ton

Variables:

4741 EAST SUNRISE DRIVE
SKYLINE BEL AIRE PLAZA
TUCSON, ARIZONA 85718
602 /299-9736

l. Precious metal prices (Dec. 5; Au=$178.75, Ag=%$4.285

2. Recovery - Mill:

3. Recovery - Heap leach:

4, Heap leaching rate:

Tons Processed
Extraction Rate
Total Ext. Time
Recoverable Au
Recoverable Ag
Gross Sales
Production Costs
Net Profit B. Tax
Av. Monthly NPBT

Depletion

Heap Leaching & Milling

assumed 85% Au and 75% Ag
assumed 60% Au and 50% Ag
assumed 1500 tons-per-day

Milling Only

Heap Leach | Mill High-Manganese

Mill All Ore

567,631

45,000 t.p.m.

12.6 months
11,239
550,602
$4,368,301
1,702,893
2,665,408
211,540

$609,378

210,009

12,500 t.p.m.

16.8 months
4,463
505,439
$2,963,567
1,554,067
1,409,500
83,899

$413,417

799,940
12,500 t.p.m.
64 months
16,999

1,313,902
$8,668,641
5,919,556
2,749,085

42,954

$1,209,275
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R. F. HEWLETT ’ 4741 EAST SUNRISE DRIVE
President SKYLINE BEL AIRE PLAZA
' TUCSON, ARIZONA 85718
o _ 602 /299-9736

SUMMARY
: OF :
TOMBSTONE HEAP LEACHING TEST

| ' Dump Gold, T.oz. per ton Silver, t.oz. per ton
- ' lst Day 3rd = 6th ~ 1lst Day 3rd  6th
i Tranquility ~ .0133. ,0190 .0200 .287 «37 .37
| Empire .0110  .0160 .0167 o .193 .27 .27
| Toughmt i} .0056  .007  .007 © o -.195 .24 .25
| Contention #1 0192 .024 .0244 40 .54 «55
3 Little Joe : .0053  .007  .0077 .282 W44 44
West Side .0100 .0139 .0154 .453 .57 .57
D Grand Central .00882 .0103 .0103 <448 .58 .60
" Lucky Cuss .01422 ,0182 .0182 . .383 .55 .56
Emerald .004  .0046 .0046 .40 % BN
Contention #2 .0170 .028 .0295 .764 1,08 1.14
SIX DAY RECOVERY DATA
Dump Au Ag Gross Value ($185/4.50) NPBT
( Jranquility .0200 .37 $ 5.37 $ 106,650
' Empire .0167 .27 4.30 58,500
Toughnut .007 25 . 2.43 --
Contention #1 .0244 55 6.99 598,500
(_ittle Joe .0077 Juh 3.40 --
West Side .0154 - .57 5.42 72,600
Grand Central .0103 .60 ' 4.61 80,500
Lucky Cuss | .0182 .56 5.89 158,950
‘ (_hnerald -0046 . 47 ' 2.97 --
'\_. Contention #2 .0295 1.14 10.59 © 151,800
$1,227,500

NOTE: 395,000 tons at an average of $3.11 net profit per
ton (not leaching Toughnut, Little Joe & Emerald)




HEAP LEACHING VS. MILLING

Dump Mill H.L. Recovery
Recvry. Troy Ounces
| (au/ag) A Ag
@ rrenquilicy 75/75 900 16,650
Empire 75/75 752 12,150
Contention # 1 75/75 3,660 82,500
~ West Side 81/75 462 17,100
@ cianid Gencral 75/75 515 30,000
Lucky Cuss 75/60 1,001 30,800
-
| Heap Leaching
Dump Gross Value ($185/4.5)
N Au Ag Total
Tranquility $166,500 $ 74,925 $ 241,425
_Empire 139,120 54,675 193,795
“_‘Contention # 1 677,100 371,250 1,048,350
West Side 85,470 76,950 162,420
Grand Central 95,275 135,000 230,275
Lucky Cuss 185,185 138,600 323,785
Milling
Dump Gross Value ($185/4.5)
Au Ag Total
\_franquility $305,990 $241,484 $ 547,474 $
Empire 243,460 215,663 459,123
Contention # 1 874,125 734,063 1,608,188
‘West Side 85,470 164,025 249,495
‘_irand Central 208,125 243,000 451,125 -
Lucky Cuss 297,665 497,475

795,140

' Mill Recovery

Troy Ounces

Au Ag

1,654 53,663

1,316 47,925

4,725 163,125

462 36,450
1,125 54,000
1,609 110,550

Prod.
Cost (3)

" $135,000
135,000
450,000

90,000
150,000
165,000

Prod.

Cost (7.5)

337,500
337,500
1,125,000
225,000
375,000
412,500

Tons

45,000
45,000
150,000
30,000
50,000
55,000

Net Profit

Before Tax

$106,425
58,795
598,350
72,420
80,275
158,785

Net Profit
Before Tax

$209,974
121,623
483,188
24,495
76,125
382,640




Dump Net Profit Before Tax
Balis. Milling

Tranquility $ 106,425 $ 209,974

Empire 58,795 121,623

| Gk ien #F 1 598,350 483,188
| West Side 72,420 24,495
- Grand Central 80,275 76,125
- @) Lucky Cuss 158,785 382,640
o | $1,075,050  $1,298,045

Net Profit Before Tax

Monthly

H.L. Milling
$106,425 $58,326

58,795 33,784

179,685 40,266
108,090 10,206
72,320 19,031
130,152 86,964

From thq,aboﬁe, perhaps an economic criteria for the heap leach

vs. mill decision might be:

2., Monthly profit rate

, Net profit difference

This could be shown as:

Net Profit Difference

Ddmp Zotal
Tranquility . A $103,549 (M)
Empire 62,828 (M)
Contention # 1 115,162 (H.L.)
West Side 47,925 (H.L.)
Grand Central 4,156 (H.L.)
Lucky Cuss 223,855 (M)

. (Milling) "

Ratio

H.L.)

197
2.07
0.81
0.34
0.95
2.41

(H.L.)

Monthly (Milling)

1.82
- 1.74
446
10.59
3.80
1.50

Therefore, from the net profit difference, the following are

obvious:

l. Heap leach; Contention #1, West Side, and Grand Central

From the net profit ratioy, the fdllowing are shown:

l. Two clusters of values, obvious heap leach (below unity)

(\’ The ﬁonthly net profit ratio (H.L./Milling) shows:

and about twice the net profit by milling

l. A trade-off on the monthly cash flow and net profit
difference on the Tranquility, Empire and Lucky Cuss
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A present worth énalysis of heap leaching the six economic dumps
(375,000 tons) follows: :

Income Discounted Income

PW (12%) . H.L. Mill Heap Leach Mill .
.974 $ 387,407 $ 148,500 $ 377,334 $ 144,639
« 947 387,407 148,500 366,874 140,630
«920 300,886 148,500 276,815 136,620
.893 - 148,500 - 132,611
.869 == 148,500 . s 129,047
.845 ‘ - 148, 500 - 125,483
82 - it 148,500 - 121,919
.797 o 148,500 - 118,355
.776 _ - 148,500 - 115,236
.755 - 69,300 - 52,322
$1,075,700  $1,405,800 $1,021,023  $1,216,862

Therefore, the discounted income is very nearly the same, without
considering the differential in capital investment.




DUMP SAMPLING
COMPARISONS

Dump Austral 0il Duval Sierra
Name Au Ag Au Ag Au Ag-
Empire us - - - - .039 1.42
s .080 1.90 .085 1.39 .044 1.58
Tranquility us .031 1.42 - - . 049 1.59
[ - - .082 1.50 .070 2.10
Contention * us .013 .87 - - .016 .90
s - - .058 1..02 .042 1.45
Little Joe us .010 .60 - -
(Grand Central) s - - .051 2,23
Sulphuret us .022 .66 .030 .80
s - - P -
Silver Thread us .025 1.33 - -
: s - - .030 2:22
Lucky Cuss us .040 2.98 .039 2.91
S - - . 065 5.01
Toughnut us .009 .54 «013 1.52
S - - .027 2.82
Bonanza - 6.00 - 5.74
State of Maine - 4.50 - 3.90
Soltice .004 2.80 - 3.4
N. Bonanza .003 1.84 - 4.4
Joseph - 1.02 - 1.30
Br. Jonathan - 1.94 - 3.0
NOTE: wus = unscreened
s = screened
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Plozo Puetl CONSTRUCTORS O

P.O. BOX 27566
TUCSON, ARIZONA BS5726
4115 EAST ILLINOIS STREET — PHONE 748-8000

GENERAL CONTRACTORS AND HEAVY ENGINEERING

KARL G. RONSTADT
PRESIDENT

February 27, 1979

Mr. James Briscoe
S.E.A. Hydromet

4500 East Speedway Blvd.
Tucson, Arizona 85712

Dear Jim:

Confirming the conversation Dick Yaeger, you and I had yesterday I am enclosing
copies of estimates for your precious metals project at Tombstone.

To summarize: Estimated costs for varying quantities with a Commander II1I
crusher (16 X 48 jaw, 6' X 20' triple deck screen, triple 30" rolls, 700 hp
engine and necessary support equipment), product crushed to 1/2" minus and stock-

piled by stacking conveyor only. Excluded are facilities for blending in chem-
icals or additives

Minimum : 150/Ton/Hour 200/Tons/Hour
30,000 Tons $4.96/Ton $4.39/Ton
100,000 Tons 3.45/Ton 2.91/Ton
1,000,000 Tons 2.70/Ton - 2.147Ton

Included in the preceding cost is amoritization of the crushing plant and asso-
ciated conveyors to a maximum of $300,000, an allowance for an increase of 7%

in wages over current wage schedules and one month's standby costs on crushing
equipment of approximately $15,000.

As an alternative (on behalf of commencing the project and creating current cash
flow for minimum expenditure) we have provided a second estimate which includes
crushing approximately 30,000 tons to a maximum of ] 1/4".  This would be done by
a combination of a jaw crusher and an 855 Cedarapids Commander crusher. This
equipment would be moved in sometime after March 15, crushing for approximately
two weeks, -stockpiling 30,000 tons by stacking conveyor and thereupon be removed.
It is anticipated this 30,000 tons would be of the highest grade ore available
and thereby accelerate cash flow on the project. The remaining course rock above
1/2" could be crushed to a finer dimension (1/2") at a later date. The estimated
cost per ton for 30,000 tons would be $2.44/ton or $73,260.00.

Payment for costs incurred would be due 30 days after invoicing. These costs
would include all direct costs plus 11% overhead and administration as contained
and accounted for in New Pueblo's standard Job cost accounting system. Method of
defining costs would be in accordance with attached "Schedule of Project Costs".
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] ///g/%%y// | | Date:

—

S.E.A. Hydromet D) _2_ /*}
February 27, 1979 & o

We propose to take no profit on the project until such time as the cash flow of
the project exceeds expenditures and necessary reserves at which time we would
receive 10% of the net profit on the project as our share of the profits. Thus we
are hereby offering to manage the costs of processing and stockpiling for min-
imum cost and overhead and participating in the net results as a 10% partner
entitled to 10% of the net revenues or benefits. A1l expenditures concerning

the processing and crushing would be subject to review by management of -the project
and accounting by both parties would be subject to audit as appropriate.

Your acceptance of this proposal by signature below and return of one copy will
constitute agreement.

Very truly yours, ACCEPTED BY:
NEW PUEBLO CONSTRUCTORS,-INC.

Karl G. Ronstadt, President
KGR/ kb

Attachments: Two Cost Estimates (copies)
NPC Schedule of Project Costs




. FEW PUEDLO CONSTRUCTORS, II:

_ SCHEDULE OF

ROJECT COSTNY

! II
| {’\5 Items Reimbursable - slon-reimburcsable
d At Cost, Including Items Coverecd By
Direct Costs on fdministrative &
Description Salaries & Yagzes Overhecad Charges
|
; 1. FOME OFFICE COSTS
: y A. Executive Salaries & Expenses X
|
E . B. Engineering
’ {H/ 1. Chief Engineer X
‘ 2. Project Engineer X
‘ 3. Design Engineer X
4. Detail Draftsman X
‘ 5. DMaterial Take-Off X
‘ 6. Estimating Engineer X
| 7. Specifications Engineer X
‘ 8. Critical Path Scheduling X
‘ 9. Engincering Clerk -~ X
| 10. Seccretarial Service X
‘ 11. O.A.B., Social Security. and Other
Payroll Tax ) X
| ?4/ 12. Compensation Insurance, Public :
i . Liability and Similar Insurance X
13. Payroll and Accounting Expense X
14. Sick Leave and Absence for Cause X
15. Standby Salaries ' ) X
16.  Pensions _ - X
17. Proportional Cost of Light, Heat,
- Rent, etc. ’ _ X
18. Ceneral Supplies and Equipment X
19. Personnel Procurement X
20. Actual Cost of Copy Work X.
21. Computer Service %
.22, Overtime As Necessary
<_j 22.1 Straight time portion of cost X
- 22,2 Premium portion of cost o X -
C. Project leanagement
\J 1. Project Manager X
R 2. Project Engineers X ’
3. Cost Engineers X
4., Stenographic and Clerical X
5. Expediters & Purchasing Clerk X
‘e N
,
. D. Central Accounting
1. Chief Accountant and Staff X
2. Field Auditor - X
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A Descrintion

I )
Jtens Reimbursable
At Cost, Including
Direct Costs on

IT
lon-reinbursable
Items Covered By
fidministrative &
Overhead Charges

1. KOME OFFICE COS1S - coat’

E. Labor Relations Personnel

““F. Construction Manzger and . Staff

G. Chief Purchasing Agent

H., General Office Expenses

1. Traveling Expenses of above employees
' when on trips authorized by you
Long Distance Telephone, Telegraph
and Teletype
Lobal Telephone Service -
Rental on Business Machines
Group Insurance, Hospitalization
Parcel Post and Express
Postggé .
Debreciation,'Repairs & Maintenance
Rent, Light, Heat, Taxes and
Insurance
10. Office Supplies and Statloﬁe“y
11. - Forms required specially for a
: particular Customer
12. Miscellaneous Items , such as Want Ads,
' Subscriptions, Dues, Catalogs,
) Bulletins :
13. For monthly field service which
~ “includes project ledgers, cost
report work sheets, cost reports,
field payroll earnings records,
(' ' quarterly reports, workmens com-
g . pensation for field personnel,

N
)

WO~ W
.

2. MATERIALS, SUBCONTRACTS. AND CONSTRUCTION

SUPPLIES CO°IS

A. Actual cost of all materlal and equipment,
including transpertation and unloading of
same, whether purchased by you or by
_ourselves A1l discounts and commissions

.. are passed on to the Customer.

made in our shops. Equipment can be
furnished at fixed prices.

k3 Actual Manufacturing cost. of any Equipment
-~

Salaries & Vaocs

-

Ll
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I
Itcius Rein rcable
At Cost, Including
Direct Costs on
Salaries & Wazes

Description
.’ MATERTALS, SUBCONTRACTS. AND CONSTRUCTION
SUPPLIES COSTS - cont'd
C. All Subcontracts
”“kD. All expencable materizls and construction
- supplies, also water & electricity
3. FIELD LARCR AND RELATED COSTS
(:)A. Salaries and Wages
1. Field Superintendent of Construction
2., Assistant Superintendent
3.  General Foreman
4. Resident Engineer
5. Chief Surveyor
. 6. Instrument Men, Stakers & Rodmen
7. Field Accountant and Staff
8. Cost Analysis Engincer
9. Tinmekeepers
10. Field Purchasing Agent
. »m 11. Warehousemen and Helpers
‘ . @ - 12, Safety Engineer, Doctor & Nurses
1 5 13. Watchmen and Guards
| 14. Other necessary Non-Manual Field
| Employees .
| 15. Overtime pay for 3- A (1 to 14) above,
in accordance with Established Pollcy
and with your prior approval
15.1 When Overtime is Worked, the
overtime premium payroll will
be a job cost.
16. Vacation and Hollday a11owances in
accordance with NPC policy
™ "17. sick leave for monthly salary employees
A 4 '
B. Travel and living expense and subsistence for
personnel 3-A (1 to 14) above, in accordance
’ with NPC policy
L Woia Security, Unemployment Insurance and
Payroll Taxes applicable to Employees, 3-A
(1 to 15) above.
D.

,All Job Site Craft and cormmon labor salaries,
ages and fringe benefits as required by work
ing rules of Unions having jurisdiction,

including travel and premium pay allowaﬂces

for field manual employees.

I1
Non-reiubursable
Items Coverced By

- Adninistrative &

Overhcad Charwes

PR ECEVEVECEVEVEVEVEVEVEY

>

.
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Description

/,/w
[
|

T RIELD LABOR AND RELATED COSTS - cont'd

4.

Items Reimﬁ:Dsablc
At Cost, Including
Direct Costs on
Salaries & Wazes

3 §
Hon-rcimburszble

-Items Covered By

tdnirnistrative &
Overhead Charges

D(a)

When overtime is worked, the premium

overtime payroll will be a job cost

with no addition for Co“trdctors

‘burden or fee. .

¢1) Laboxr for tie in of subcontract
installations .

(1.1) Material for tie in of subcontract

installations

(2) Labor to install changes after
start—up
(2.1) 1aterial riceded to install chanoes
‘after start-up

Social Security, Unemployment Insurance
and Payroll Taxes applicable to empl-
oyees in 3-D,

Workmen's Compensation; Liability, Property

Damage, . Builders Risk and other insurznce

_as required.

Cost of 1abor'fecruitﬁ°ﬁf testing and
transportatlon to the Job Site.

- Cost of labor negotiations, specifically

H.
for this work as required.

I. Cost of Engineers, Technicians, Manu-
facturer's Sp°c1allsus for 1nstaTlat10n
and start—up.

CONSTR

A\

WETION EQUIPMENT AND TOOL COST

Transportation and handlinz ccsts to move

o

tools and equipment to and from the job.
Purchase of major construction equipment,

Rental of major construction eQLlpmont
from others, at cost (outside rented
equipment) .

Rental and transportation of any constr-
uction equipment, whether furnished by
contractor or others. Rental rates for
contractor owvned equipment, if available,
will be negotiated. '

~




_ Ttems Rel rsable
(:) _ At Cost, ﬁ:jluding

Direct
Salaries & Veases

Description

CosLs on .

11
Fon-reimbursable
Items Covered py

~Adainistrative &

T

XSTRUCTION EQUIENENT AND TOOL COST - comt'd

D(z) Normally NPC equipment "Use" rate will

be charged. Thiis rate includes all costs
of ownership, and operation except oper-
ator labor. These rates are fueled &
maintained, and are based on A.E.D. Rates.

507 of this rate will be charged for stand-'

by time. TNo charge will be made if equip-
ment is stored or inoperative.

Small Tools and Rigging

Maintenance of outside rented equipment and
tools, including renovating at end of job.

Gas, 0il and other nalﬂtenence supplles on
outside rented equipment 011y'

5. MISCELLANECHS JOB COSTS

AL

Temporary Construction Facilities

. Field Office, Furniture, Office Equipment

‘Building Permits and Lieenses

Field Telephone & Telegraph

Premium of Compensation Insurance » Publie
Liability and Property Damage, Automoblle
Public L1eb111ty and Property Damage, and
any other insurance required for Field
Payroll or Plant, job incurred only.

~ Losses or Expenses not COﬂpensated by

Insurance

Rental cars at cost.

- Sales, Use and Privilege Taxes (if any).

All other direct cash outlays for job
costs not specifically excluded.

Outside consultants.

>

oM

5

Overhecad Charges




O

Description

I
Items RciA;:Lsable
£t Cost, Including
Direct Costs on
Salaries & Waczes

115 |
Fon-reimbursable
Items Covered By

" Administrative &

Overhcad Charges

. MISCELLANEQUS JOB COSTS -~ cont'd

K. Inspection in Suppliers Shop or in Field.
Includes travel time and travel and

(:> living expense. -

L. Cost of legal fees and expenses caused
by Force 1tajeure. )

M. Cost of Performance Bond (if required).
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APPENDIX 4.3

HTH AND HYPO AT LOW pH
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VENTURE MINING EOMPANY, 1D, ‘
‘ . P.0. BOX § '
A COOL, CALIFORNIA 95614

TELEPHONE (316) 885-2201

November 11, 1976

‘ J. Bruce Stevenson

B Caithness Corporation
| 7110 Oracle Road

| g Suite 213

Tucson, Az. 85704

Dear Bruce:

| Enclosed is Rudy Amiscaray's$zpreliminary test

| results on HTH/acid and Hypo/acid leach tests
conducted at various pH and compared to a
cyanide leach.

4 Gold extraction using HTH and silver extraction.

U with Hypo increases considerably with lower pH.
The sample for Tests-1-2A is Wall Street tailings
from Nelson, which should be fairly uniform between
sample splits (see Table 1). Additional tests were
run on the Portland, Cripple Creek tailings and
showed the following results:

Portland Tailings

Solvent pH 0z ‘Au/To % of NaCN

| ~ Cyanide 11.00 - .006 | 100
| ‘ HTH 6.35 .008 133
F s o HTH 3.40 - .012 200
B HTH 1.85 .018 300
| T HTH : 1.20 2022 - 367
| I, + KI/Acid ——— .016 267

12 + KI et 012 200

A 4

1T

1A




APPENDIX 4.5

HALIDES TO LEACH GOLD
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These results represent a major breakthrough in

our search for non-toxic gold and silver solvents..

The behavior pattern of Hypo, HTH, and even
cyanide may explain some current operational data;
for instance:

...Silver salts, particularly AgCl, precipitate
‘to Ag0O, with a strong base, which may explain
the Toughnut silver precipitation for the in-
situ. Future hypo in-place or in-situ should
be controlled at lower pH levels with acid.

«..Is the recent Tombstone increase in silver
extraction a result of lower pH? Rod Williams
switched from liquid caustic to soda ash a
few months ago and is maintaining a much lower
alkalinity.

...Barrel tests at Cripple Creek indicated soda
ash might improve gold recovery as much as
30% over liquid caustic, and this may be due
to pH.

We will continue this evaluation as time and
personnel permit.

Sincerely,

FAV N S

W

R. M. Darrah

F. Hewlett

ees .
. L. Kennedy

R. Williams
B. Amiscaray

1A s



TEST 1

M TEST 1A

TEST 2A

TABLE 1 °

COMPARATIVE LEACH RATES
CYANIDE VS. HTH AND HYPO

(Reference: R. B. Amiscaray report dated Nov. 3, 1976)

24 HOUR AGITATION

Solvent pH Au 0z/Ton % of NaCN
Cyanide 11.05 .042 100
HTH .90 .040 95
HTH .65 .037 88
HTH +65 .043 102
HTH ydd .042 100

24 HOUR AGITATION

Solvent pH Au 0z/Ton % of NaCN -
Cyanide 11.05 .042 100

HTH 6.90 .012 26

HTH ~1.10 .018 43

HTH .90 .024 57

HTH .35 .032 76

19 HOURS

Solvent pH Ag 0z/Ton % of NaCN
Cyanide 11.05 .790 100
Hypo 7.25 .156 20
Hypo + 5,90 s 232 29"

Hypo 2.90 . 360 46

VAg
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November 3, 1976

\ 4 To: R. M. Da.rrah

From: R. B. Amiscaray
Subject:HTH & Hypo Test

\J Per your instruction about discontinuing barrel test for
N HTH, should we obtain low results on previous barrel test,
I would suggest that we have to continue conducting an
extensive test on "HTH" including "Hypo" at lower pH.
In addition to that, some of the barrel test which we
lowered down the pH to 1.5 like the Crystal Butte samples
(#121 & 123) showed an increase on the Au leached.

Following is the summary of the shaker test conducted on
Nelson tails:

(A) HTH Test

P ) 1. At very low pH the Au recovered bj HTH is
h almost the same as that on the standard
NaCN/NaOH test.

2. The Au leached increases slightly as pH
increases. See Fig. 1, and I-A.

(B) Hypo Test
1. Au leached increases at lower pH.

2. Ag increases as pH decreased to a certain
- extent when Ag dropped off at pH lower. than
.2.9. Below this pH, all the Ag is precip-
itated as AgS. This can be attributed to
the decomposition of Hypo to sulfur; hence
gg reacts with sulfur to form AgS. See Fig.
y 2=A.

VA u




THST 1

TEST 1-A

O B

'SHAKER TEST RESULTS (Nelson Tails)

HTH TEST
Sample #

U~ N

HTH TEST

.Samgle #

O o N Oy UL W DN

=
o

.

11

6
6
5.
1
1
1

24 HOURS

Ozs.

pH Au
« 03 .042
.90 .040
.65 .037
-85 .043
.55 042

24 HOURS

Ozs.

pH Au
.90 - 012
«85 .012
75 .018
.78 .014
.40 .012
.10 .018
.90 .024
«i5 .022
I .026
35 .032

Leached
_Ag

.79 v
.006
.004
.005
.005

Leached
Ag

'OOZW
o
.002
0

B 5
.002
.004
.004

.004

.006 J

NaCN/NaOH

HTH w/ H,50,

HTH w/ H,S0,

\Ag.s



TEST 2

cc:

-

HYPO TEST
' Sample

O NOY U LW NH

TEST 2-A HYPO TEST

Sample #

H EO.Q 9 >

J. Kennedy
File

11

O H OV N N NN @

H N DD OOy

44 HOURS

Ozs.

pH Au
.60 .066
.10 .008
.95 .006
.94 .008
.85 .010
.65 .010
.40 «OL2
.80 .026

19 HOURS

" Ozs.

pH Au
.25 .010
.90 .010
.90 .008
.90 .008
05 .006
.60 .008

Leached
Ag
. 940
s 132
.084
.090
.140
. 204
0
0

Leached
Ag

«156
vl 2
«232
.360
.002
0

} NaCN/NaOH

Hypo w/ H,S0,

Hypo w/ H,S0,

. Amiscaray

7

VAg A



APPENDIX 4.4

.BROMINE TEST AT CRIPPLE CREEK
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APPENDIX 4.6

OCT.-NOV. LAB TEST RESULTS
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CLAY TECHNOLOGY

R.F.Hewlett
June 28, 1977

Clay minerals commonly formed are:

1. Kaolins
2. Montmorillonites
3. Illites(Hydrous Micas).

Starting from any parent rock, the clay minerals develop under
specific environmental conditions as shown below:

PARENT ROCK

Mg,Ca,Fe++present K,Na,Ca,Fe+++present

oxidizing and

leaching
reducing or

oxidizing and
MONTMORILLONITE

& leéching

aching + K
leaching + Mg

)
Y~
HYDROUS MICAS << +K KAOLINS

(ILLITES) ———— — — — leaching >
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The previous diagram illustrates the following:

1. Clay minerals are very sensitive to small changes
in the composition, temperature, and pH of their
surroundings (excellent indicator minerals)

2. Clay minerals are not stable end products of
weathering but are part of a system existing in dynamic
equilibrium with its components. The rate at which
many of the clay minerals react to environmental changes
is often very rapid.

3. Kaolinite characteristically develops in an acid
environment often produced by organic acids or the
oxidation of sulphide minerals. Also, strong leaching
under neutral conditions where the bases have been
removed from the rocks develops kaolinite.

4. Montmorillonite minerals develop under a wide range
of conditions.

5. Illites are the dominant clay minerals in marine
sediments, but they also occur in certain soils derived
from marine shales.

Kaolinite (A1203- 28102- 2H20)

Synthetic modes of formation:

Temp. Time Solvent Substance
o
320 C 24 hrs. o.5N HC1 Orthoclase(KAlSi308)
16 96 " dil. HF N
300 250 v 0.5-1.0N HCl/HZSO4 "
The pH ranges of formation are:
ACID NEUTRAL BASIC
....... ..................;.......................
Kaolin Kaolin Montmorillonite
Ak khkkkk*k * ok ok k k% ***************
'
Ions with alkali 'Free of Alkali:A1203:SiO
metals (Li,Na,K,Rb,Cs) 'Alkali 2
'Metals .02-1: 1 : 4
(4.5-5.2 pH with opt.
range 4.8-5.0) Alkali's can be;
High Al/SiO,ratio & NaOH, KOH, Ca (OH)
Potassium Conc, -
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1.

High Aluminum Low

MUSCOVITE
<
PYROPHYLLITE ™

High Potassium Low

*CLAY MINERAL SPECIES*

Micaceous Clay Minerals

a.

b.

C.

d.

Kaolinite Group

Dioctahedral
Kaolite
Halloysite,2H,0
Hydrated hallgysite,4H20
Nacrite
Dickite

Montmorillonite Group

Dioctahedral
Montmorillonite
Beidellite
Nontronite

Hydrous Mica Group
Dioctahedral
Illite
- Pinite
Glauconite
Celadonite
Brammalite

Mixed Layer Group

Anauxite

Bravaisite
Vermiculite-chlorite
Kaolinite-nontronite
Montmorillonite-illite
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Synthetic Formation

MONTMORILLONITE:

Montmorillonite + KHCO3(10%) + HZO —-—— Orthoclase
]

Add heat in gold-lined (KAcid Carbonate)
pressure bomb

ALUNITE:
A. HZSO4 + K2504 + N32504);1M + NH4SO4 -—-% Alunite
60-90% Alunite in 7 days at 200°C
B. 50g AlSO, + ((HpSO4 + KpS0, + NapS04)) ---% Alunite
.o5M
50-99% Alunite in 100 days at 100°cC
HALLOYSITE:
Kaolinitic clay + SO4)) -———% Halloysite
Within carbonate rocks;
therefore a pH change
KAOLIN:
Solfataric Action: ((Alkali)) + SO, + Sy + HCl ---%-Kaolinte
Metal
Soln.

Solubilities

A.

B.

Mullite (3Al,0,-2510,) is slightly soluble in cold H,O0
2¥3 2 2

ve in a weak acid soln.

Montmorillonite Groups disol
' (0.0l - .04% ')



Decompositions

A. Kaolin

Properties of Alz(SO4)

o0w >

Ionization

Kaolin + sto4 )) ———=— SiO2 + AlSO

strong &

3 7

White powder

Soluble in cold H,O0 - 31.3 gr/100 ml (o)
Soluble in hot H28 - 98.1 gr/100 ml (100)
Slightly sol. in"dil. acid and alcohol

Calcium from soil colloids*

Clay + NaOH + Ca(OH). ---8- change in clay lattice;
Y 2

Therefore, kaolinite + NaOH + Ca(OH)2 -——&— Montmorillinite

Permeability

(Gives up ionized "salts")

Calcium - saturated clays tend to be granular & comparatively

pervious with Ca; Na clays are highly dispersed and impervious

Base Exchange

Influences pH:

) A.
B.
.

D.

—

Ca clays if free from CaCO3 are 7

Na clays are highly alk. - +10

Rain with dis. CO, is acid (HY) and H ions replace

Na and form dil. soln.s of NaHCO3-Na,CO5 or NaOH;

resulting in increased alkalinity of Na clays

Mix; Na clay + CaCO3 -—-—& alkiline upon leaching

(catt replaces Na*tt + Na,CO4
Also, Mg replaces Na...



Ion Exchange

Clays can be considered as multivalent polyelectrolytes in ion
exchange reactions. The key for each of the major crystal structure
groups are the distribution of charges in the lattice.

Members of the kaolin group have as a site of exchange reactivity
the structural hydroxyl ions along the lateral surfaces and those
formed by the hydration of silica at the broken edges of the crystals.

Montmorillonite clay groups are the most active in terms of ion
exchange reactivity per unit weight. Either magnesium substitutes
for aluminum or aluminum for silicon.

Illite group of clay minerals fix potassium irreversibly.

Processes that occur in an aqueous clay-electolyte interaction:

A. Ion exchange

B. Work of swelling

C. Water transfer

D. Donnan exclusion of anions
E. Complex ion formation

F. Incomplete dissociation

G. Ion pair formation

H Molecular adsorption

I Change in solution volume.

Clay Strucure Stabilization

Polar organic compounds play two important roles in soil structure:

1. Weakening the potentially strong cohesive bonds between
clay particles(thus permitting formation into aggregates)

2. Linking clay particles together through mutual adsorption
of such compounds by two or more clay particles.

Compounds very important in soil structures are polyuronides and
polysaccharides. They are readilly adsorbed by clay molecules.
To produce a permeable clay, Nat must be replaced with Ca++

(to produce flocculatiogl. Colloids in non-alkali soils tend

to flocculate. Both Ca and H' ions produce flocculation and
absorption of most polar organic molecules causes complete flocculation.
(Soil structure changes are in degree of expression of cohesive

forces between already flocculated clay particles).
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- Organic matter modifies the plasticity of clays by utilizing its

bulk and adsorptive capacity to adsorb water and insulate or coat
clay particles, and by direct adsortion the polar organic compounds
modify cohesive forces and bind clay particles together so they
are not free to move and thus are less plastic.

Impermeable Soil Conditioning

Polmethracrylates and other correctives for impermeable clays
include amino compounds and Krilium-like compounds (polymers) .

In general, Krilium-like molecules are large anions and polyanions
adsorb on Kaolinites. Amino compounds are large cations and
polycations adsorb on Montmorillonite and Beidellic clays.

The Krilium-like molecules are adsorbed by hydrogen bonding.
Some of these made by Monsanto Chemical are: '

A. CRD 186; a Ca-saturated Krilium
B. CRD 189; a Na-saturated Krilium.

One observation made is that 0.1% of a Krilium-type compound
is equivalent to a 2% calcium hydroxide solution in reducing
swelling pressure and increased stability. However, higher
percentages of calcium hydroxide produced more significant
results.

Ammonium ion and phosphate fixation are commonly utilized for
soil fixation. Kaolinite and halloysite can adsorb phosphate
ions by replacement of hydroxyl groups on the surface of the clay.

The adsorbed phosphate ions on kaolinite could be replaced by
arsenate ions. The anion exchange capacity is about equal to

the cation exchange capacity. Both the phosphate and arsenate
ions are tetrahedral in form like silica, and evidently can attach
themselves to the broken edge of the silica sheet and act as an
electrically unbalanced silica tetrahedron. A negative anion
adsorption is developed for chloride, sulfate, and ferrocyanide

in montmorillonite minerals. Formate ions are also adsorbed

by H-montmorillonite by treating with formic acid.
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DESIGNED TESTING PROCEEDURE

Pre—Treatment

" A .

Leaching

Basic
1. caO (lime)

Add 1,2,3,4,&5 #lime/ton ore and note effect
on perculation,

2. Ca(OH)2

Add 1,2,3,4,&5 # calcium hydroxide/ton ore and
note the effect on perculation

Acid
1s H2804
Add 1,2,3,4,&5 # HZSO4/ton ore and note effect
on perculation.
Basic

l. Pretreatment with lime
2. CaCN

Basic

1. Pretreatment with lime
2. NacCN

Acidic

1. Pretreatment with H2804(l—5#/ton ore)
2. HTH ’

Acidic-Basic

1. Pretreatment with HZSO4

2. HTH

* After no more Au/Ag leaches
3. Neutralize with lime to 10.5
4. CacCN

Basic-Acidic

1,2 Lime & CaCN or NacCN
* After no more Au/Ag leaches
3,4 HZSO4 & HTH
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TOMBSTONE

© ~ Tombstone hepiesents an opportunity to produce precious mefals
with a minimum capital investment. This 448 due fto the following:

1. Extensive previous sampling;

| A. Sunface dritling
el B. Undexnghround drnilling
| C. Underground sampling

2. An exdisting hedp 0§ one-miflLion ftons that can
be ne-processed utilizing recent "heap Leachding
F Annovations"

3. Proven open-pit one tanrngets for development
04 open-pLt ore heserves.

Potentials are estimated as folLlows:

&\) Activity : Net Operating Profit
|
| Heap ne-processing $ 3,250,000
Open PALZ;
Gob 186,821,000
-~ "New Oxre" 133,480,000
e Underground - e 100,000,000

The most impontant fact to recognize L4 that due fo Zhe authdns

knowledge of the Tombstone District and heap Leaching, the following

activity sequence A5 possible:

A. Initiate he-processing of heap
<:> B. Heap Leaching progit finances; A
1. Continued heap Leaching to net over $3,000,000
Ain one yeanr

l 2. Exploration/development of open pii dre-
| forn heap Leaching over three years (based

a on nesults-feasibility)

<;> 3. Exploration of underground.
o

Ny
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™ The budget for Tombstone 4% as follows:

o
EXPENDITURES
Phase Total
—~ A. Leases(Tombstone Development, Tombstone
) Extension, TMR, etc.) $ 3,000
o
B. Data Compilation 3,000
C. Sunface Sampling/Metallurgy 4,000 $ 10,000
D. Heap Re-Processding;
o _
Water (sub. "pump and Lines PVC) $15,000
Powen : 12,000
Pumps (Apray, phrecep, efc.) 20,000
Building & Laboratony ' 35,000
e PLanit 50,000
Q| Chemicals 5,000
\ 4 Management §,000
Operatons 5,000
150,000 $160,000
2 E. Dnrilkling $10,000
L)
E. Crushing-Dozing , $30,000 $200,000
A time schedule for the above folLLows:
® Time Pendiod Activity Expenditure
C:;\ Januanry Leases-0Onganization : $ 3,000
Februany Leases-Data CompilaZtion
B Sampling-Metallurgy 7,000
© March Heap Processing Development 75,000
N
(:) Apnil Construction; Pre-Production 115,000
May Production
o _ ¥*¥Completion of Lease
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TOMBSTONE

Tombstone, Anizona i3 in south-east Andizona 4in Cochise County,
about 75 miles from Tucson. FolLowing are a summary of pasi
production and a discussion concerning Zhe potential of the
Tombstone Mining Distrnick.

DISCOVERY

In 1877, Ed Schieffelin Legt Camp Huachuca and went prospeciing
in the anea east of the San Pedro Riven. He was warned against
the Apaches by "ALE you'lLE even find in those hills, Ed, 4is°going
to be yourn tombstone." An unusual rock formation attracted his
attention, and he took some samples to his brother, AL, at the
Signaf Mine. Dick Gind assayed his samples, and Lhe three formed
a pantnenship. The town was named affen the warning made Zo

Ed Schieffelin. The initial discovery by Schieffelin 45 unknown,
but he Latten discovered and staked the Lucky Cuss. Soon the
discovery was known and prospectons poured into Tombstone.

EARLY MINING

Outcrnopping Ledges and fissunes of high-grade ore made early

mining easy, because the development coulfd basically be done

in orne. ARL oniginal mines wenre developed by sinking on oufcropping
one;the Goodenough Incline is an excellent example of early minding.
Large Zonnages of high-grade ore was mined on the sunface from Zhe
apexes of anticlinal structurnes that predominate in the vicinity

0f the Toughnut Mine. AlLso, the "MilLion DollLarn Stope" is on the
south side of town, which has caved and remains as a "GLory Hole".

Subsequent mining was concentrated on the anticline structures
which genenally plunge easterly, fissurnes, neplacement beds and
veins, and along the contacts of the nearn ventical dikes zthat
stnike north-south through the disirndict. These sfructunres were
pursued down to the waten ztable and Laterally for considerable
distances. Many unknown structunres were disclosed as a resulf,
and blind ore bodies discoverned and mined.

Photo on the next page shows underground mining Ain the Tombstone
Distnict in 1904. Notice that the mining 44 4in a preferential
Limestone honizon;this is typicakl 0§ the Goodenough and Toughnut
mines .

2602 Monte Verde Way
Sparks, Nevada 89431
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7\ PRODUCTION

(1) :
'CF‘/ Eanly production 4£s difficult to determine because o4 the follLowing:

1. Mines that shipped dirnectly %o the numerous custom mills
that openrated in the Tombstone Distrnicit kepi no,reconds.

2. High-grade ore was not mifled Locally but sent dirnectly
to the smefter(common of the plus 80 ounce silvern).

3. Eanly mines with thein own mifls kepZ poor recohrds.

4. Pontions of mines were Leased and very pooxn necornds wene
kept by the Leasons.

5. Prnice fluctuations made production rneconds kept in doflans
difficult to nelate back to the ore grades.

6. Smeltens would cheat the minens by neporting Lower grades
and commonly not paylor repont) for the gold content.

7. "High-ghading" was praciticed which neduced the grade.

1t is neported that 1,635,639 tons of ore was mined. The computed
grades wenre as pollows:

Average Silvern grade = 20.67 Z.oz./%on
_ Average Gold grade = .133 t.0z./%on
The yearly production is shown on the folLowing page (table 1).

The actual value 04§ the Tombstone production at Zoday's prices are:

Actual Tombstone Production $ 38 mitlion

$225 miLlion

]

Present Value of Producition

Drn. C. J. Sarnke neporits the Tombstone production as $ 79 miLlion.

In any event, the production was sdignificant at that period of time.
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A Table 1.
\\) : TOMBSTONE PRODUCTION
()
Yean(s) Tonnage Au Heads Ag Heads
1879-1880 55,567 . 094 34.00
,iS\ 81 128,452 072 43.00
C §2 131,296 .075 34.00
§3 75,249 .125% 34.00
§4 33,582 L2672 34.00
§5 . 31,736 .286 34.00
86 25,885 .333 34.00
§7 14,500 .383 34.12
(9 88 14,511 .453 34.00
59 5,512 .548 34.00
90 13,537 L416 34.00
91 15,362 .479 34.00
3 92 13,573 .315 34.00
o= 93 14,127 .258 34.00
g:) 94 11,213 .258 34.00
95 11,213 .258 34.00
96 11,213 .258 34.00
1897-1901 135,608 L1114 15.00
1902-1906 224,602 114 15.00
07 48,444 .114 15.00
© 0§ 51,266 .080 6.97
09 27,123 .084 7.44
1910-1920 232,219 .090 12.11
1921-1930 266,330 .090 10.32
' 1931-1936 53,619 .269 17.47
= _
<j§\ 1,635,639 .133 20.67
o
®'
O
Q
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N  FollLowing are the production by mine:

kot Mine Date Tons Au Ag
Nornthwest July '89 to '90 274 141 87,1
. June '90 to '91 458 215 67.1
" June '91 %o '92 1,413 .35 8§7.8
‘ffzﬁ " June '92 to '93 1,427 .18 7.1
Toughnut June '91 %o '92 1,102 «55 §8.5
" June '92 1o '93 2,096 .61 55.5
L Aprn. '20 to '25 5,203 17 27.45
o Empine - Apr. '20 Lo '23 159 .240 13.48
| Tranquility  Apr. '20 to '23 1,978 .320 27.46
Sifven Thread Apr. '20 to '23 4,738 .270 25,41
: n
o~  West Side Aprn. '88 to '89 632 1.794 §4.40
O - Aprn. '20 to '25 1,238 .560 38.56
West Side- June '90 to '91 1,105 1.380 73.30
Sulphuret June '91 to '92 1,490 1.130 66.50
. June '92 to '93 1,184 .82 48.60
o Sulphuret . Apr. '§9 o '90 500 1.931 §4.80
Contention Apr. '20 fto '23 3,659 - 196 i Kide 24
Head Centen  Apn. '20 to '23 1,738 .200 14.50
b4 Grand Centrnal Aprn. '20 to '23 1,438 140 13.75
o)
U/ Lucky Cuss Apr. '88 to '89 3,253 .576 41.10
. Aprn. '89 zo '90 2,488 .466 44.60
: June '90 to '91 2,271 . 740 54.90
O " June '91 %o '92 2,684 .460 43,60
n June '92 to '93 3,729 .110 25.720
o - Apr. '20 to '21 5,560 .056 16.92
Onregon Aprn. '20 to '21 3,866 .013 23.00
o Promten Apr. '20 2o '21 9,688 017 16.50
g:} Emerald Apr. '20 to '21 119 L0710 §.00
N
Bunker HiLL Aprn. '20 %o '21 100 .035 15.45
o
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CLOSING OF THE MINES

1t was generally assumed that the waten encountered in the mines
was the heason for the closing of the Tombstone mining operations.
However, the mines controlled the water Level in the Pump Shaft;
the mines ane all interconnected with the Pump Shagt. In fact,

1 have talked to miners that went as far as GLeason to warn the
minens thene when the pumps were shut down aften the fire in the
pump house. d

In genenal, the development of new ozre was overlooked when the
Bonanza ores were being mined. ALso, Leasens would "rob pillLars”
and in general Leave the wonrkings in an unsafe condition.

When development costs were then nelated with Lower-grade onres,
uncentainty would exist concerning the economics of furthen
undernground development away from the main workings and this

was furthen complicated by Lowen gold and silvern prices;silfvern
was undern $1.25/%t.ounce. .

Financing of the operations contributed to the complexity;when
no working capital was available from an operation, it would
take time Zo make additional financial arnrangements.

When the pump house burnt down and new Cornish pumps were required
(see opposite page), it would have to take over one year %o bring
them "around the Hoan". Then, when the mines 4Looded and the
price of noblLe metals was s1ilL very Low, all groups gave up

and the mines nemained closed.

GEOLOGICAL HISTORY

Quantz Latite porphyryn(UnclLe Sam Porphyrny) intruded the Naco and
Bisbee Limestone, shale, chent, sandstone, and quartzite gformations.
These sedimentarny formations had previously been folded and faulted
by tectonic activity, causing some doming. AlLong these zones of
weakness the intrusives followed, including andesite porphyry and
nhyolite porphyry dikes. Then a sernies of steeply dipping north-
nontheast f§issunes developed, pernhaps due to the final intrusion

of Schieffelin granodionite. Subsequent to this episode and nelated
to magmaiic segregation of gold, silven, copper, manganese, Lead,
zince, and othen minerals was the migration of the mineralizing
s0lutions along the vanious faults, fissurnes, foints, brececia

zones, and open bedding planes until exsolution occured producing
Zhe minenalized sthructures observed in the distrnict. Eveny
s4Znuctune occurndng within the strucurally 4induced syncline Ls
minenalized at some point and some throughout thein entine extent.

2602 Monte Verde Way
PHoNE (702)359-1069 -5 Sparks, Nevada 89431




O

HEWLETT MANAGEMENT

e~

=@

PR 4 :

© R. F. HEWLETT 2602 Monte Verde Way
~ Prone (702)359-1069 -6- Sparks, Nevada 89431

O

/T) STRUCTURES AND HOST ROCKS

The most productive ore deposiits 4in the Tombstone District exhibiz
a preferential onden of priority to structurnes and hosi rocks.

0§ highest prionity are the porous on broken Limestone capped

by shale orn othen impermeable units.
Following are the nelationshdips of structures and hosi rocks
in onden of thein importance on productive mineralization:

HOST ROCK

EE R R R B EE S

Fault breccia & gouge
BLue Limesitone
Novaculite

10'/6' Limestone

‘Biébee shales/s5.

Naco Limestone
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WEST SIDE MINE: Source of water for 5 yeanr heap Leaching operation.

' ~Crane being used to Lowen submensible pump aften
nepains to the Lagging 4in the shaft. When problLems
would come up, the City was very nice and would
always allow us to use City watexr.

The author and othens wene underground a great deal,
especially when we werne Leaching underground, and |
noted oven the yeans that the water Level changed
onty about 5-10 feet(Lowered) by pumping at about |
100 GPM. '
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WATER TABLE

The watern table at present is approximately 4115 feet above Aea
Level on about 500 feet belLow the sunface. 1% was known that the
gold-silven values continued undiminished forn shornt distances
below the waten tablLe and there is good evidence that the values
continue into the sulfide zone many hundreds of feet in depih
below the water table. In genenal, the waten table has not changed
very much grom the Level during mineralization.

In an effornt to exploit the orne under the water table, numeious
attempts were made to dewatern the Tombstone mines. ALL atlempis
seemed destined fon failune because only ZLemporary success nesulted
due to political hassles, carelessness, mechanical failures and
caving ground forced the suspension of pumping. As was mentioned
previously, the Pump shaft was sank to the 1,000 oot Level and

the waten Level was controlled for a shornt perndiod of Zime.

Durning zthe perniod of de-watering, it was proven that the ore
continues downward wherever it has been punsued. 1In the Contention,
Grand Central, Luck Sure, Emerald, West Side, and Sifver Thread
mines ii was found that the ore not only continues below the

watern Zable, but that the gold and silfven increases 4in grade,
especially the gotd. In addition, good values 4in Lead, zinc, and
mangnaese sulfides are incheasing in value. This is also shown

by deep diamond drill-holes.

The initial de-watening was accomplished at a nate of 4500 GPM
o keep the 1000 foot Levet dry, and a steady gain was made Zo
de-waten the Tombstone Basin. About 2100 GPM would de-wafer fo
the 8§00 fooit Levef. With modern pumps, the cosl of de-waterning
would not be very expensive.

The waten underground is not §it to drink due Zo the Zown of
Tombstone dumping their sewage into old mine shaffs. This was

an advantage when the authon needed water fon a recent heap-Leaching
opernation and Leached underground because the authon pointed out
that the water was already contaminated. Howevern, 4if waten would

be s0Ld, as to Tucson, a treatment plLant would be neccessanry;

a theatment plant would be required fon Tombstone watexrn fon
consumption at Tucson. The author has Looked 4into the possibility
0f selling underground Tombstone water to Tucson, and Lt 45 now
possible with the twp-year ofd decision that water can be transponrted
frnom one basin to anothen basin. The City of Tucson have said they
wene intenested in the waten, and would buy £t at Tombstone;Tucson
would pay for transporting the waten and a treatment plant.
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Famous underground feam of Speaxr
Ground Hog shaft. This team has
wonkings 4in the Districk.

and Walken investigating the
been in most of the underground

ASARCO dnilling nean Robbens Roost for porphyry copper mineralizaizion.
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PREVIOUS EXPLORATION

Maps made during the early mining period may A14iLL be available
to some extent. The author has seen a numben of them, and 4iZ
would be easy to acquinre(orn copy) any available maps 4if a profect
were initiated. The authon has been offered the opportunity to
copy numerous maps, but at the Lime Lf was noi necessanry.

The earlest exploration was conducted by Eagle Pitchen(in the 30's).
The author has been told that the data can be copied, but also

(by Eagle Pitchen) that they got very pooi coie recoverny due

to thein drnilling method, and if Zhey wanted drnill-data from
Tombstone. they would rne-drill Zhe same Locations.

Newmont spent a great deal of money on surface dniflinglcore) and
undenground development. Much of their data 45 4in Appendix A.

ALso, thein core is 4in the core shed by the Empire mine. The

author had it ne-boxed where necessary and stacked Lin sequence;

the rnoof was also patched and made waten tight. The most intenesting
dnill holes were #7 and #9. Data not inclfuded in this report could
possibly be obtained from one of the Nebraska "farmer" ownens.

BifL Hight's address is as follows:

Mr. William Hight
1824 Nonth Broadwell
Grand I1sfand,
Nebrashka (68801

When Newmont began exploration/development 4Ln Tombstone, Zthey
fonmed a company, the Tombstone Development Company. " Aften Fred
Seanles died, Newmont dropped theirn precious metal projfects
(Tombstone and Goldfield) and s0fd the company to BitLl Hight and
various othen friends of BiLL's (Frank Gallup, John Neée[t, ete.).
They Leased it to 71 Mineraks . Height, et. ak., paid $160,000 gor
the 90 odd claims, most of which are patented. They would have
taken an end-price of $250,000 at the time of the 71 Mineral
Lease, but I could not convience my two partnerns to add that

to the fease. As it tunned out, Hight, et. al., were paid mone.
than $250,000 in royalities.

Duval spent a short time in Tombstone. Thedin data i4 4included
in the Appendix. ~

ASARCO dniflfed at Least thrnee deep holes in the breccia pipe area
nonth of the Chanfston Lead Mine. The holes were between 4-5,000
feet deep and internsected weak copper mineralization.

2602 Monte Verde Way
PHONE (702 )359-1069 of 1 Sparks, Nevada 89431
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F:\ RECENT ACTIVITIES

- 71 Minerals was foxamed by the author to process Zhe dumps at
Tombstone. A necent discussion of Zhe operation 4is found 4in
the back "pocket". Also, the author was very intenested Zo
conduct exploration in the whole District, but this activity

S was nestrnicted by the author's othern partnens who were only

(T . in the Limited partnernship business and not familian with mining.

D However, as a result, considerable knowledge was gleaned with
the Limited explonation conducted by the authoxr and some venry

prestigious GeolLogAisis.

! Impontant exploration conducted by 71 Minerals werne as follows:

e 1. Detailed Lithologic, alteration, and structural mapping
0f the Missy and Fox claims.

i
r : 2. Underground examination of a Large numben of workings
‘ in the Districk.

N 3. Dnilling in the Toughnut-Empire-Skip Shaft-Tranquility
| W . -
r area(shallow nevense-cinculation) .
4. Mapping and drilling 4in the Robbens Roost breccia pipe
area on the Charlston road.
z 5. Mapping and sampling(back-hoe and dozer) of the District
| as a whole.

? 6. Drnilling and sampling on TMR claims.

Pernhaps the greates advantage of the above explLoration 4is the
intimate hnowledge gained about the Distrnici by Messns. Briscoe,

. @R Spean, and Hewfett. This 48 to say that "Distrnict knowlLedge" 44

| & an exfporation factor that {5 a nequisite fon successful discovery.

i

|

? The nesults of the 71 Minerals exploration will be discussed on
5 an individual mine basis in the future potential sectdion.

| Thenefonre, anothen asset wilf be discussed in detail-the heap
| & at Tombstone which can be ne-processed.
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7, Extensive sampling was conducted on everny dump in the Districit. This
() was done with back-hoe thenches. Channel samples were taken 4in
O intervals not to exceed 20 feet;sample intervals conformed with
changes 4in the nature of the dump mateniaf. Scireen analyses were
made and it was found that even though screening up-graded the
one, it was 3iilL economic to take the entinre dump with out
o~ scrneening. An analysis of chushing was conducted by Zhe author
7 at the same time, and it was concluded Zhat crushing would about
CV  break-even at those Lowen precious metal prices(compared with
present prices), especially because "IPS" had not been developed
by the authon at that time. Therefore, at Zhat time, crushing
b Libernated a great deal of values, but the fines created reduced
the precolation and hence the necoverny, Loosing everything gained
s by crushing.
' TOMBSTONE DUMP ASSAYS *.t.0z. /ton
] **=%/ton
. Dum[? TOVLVLCLQQ Au* Ag* &** C_“E**Zﬂ** M_(_)_** M**
- Empine 45,000 .044 1.67 .78 .07 - .015 -
'j\;, Trhanquility 45,000 .058 1.92 .99 .09 - .00¢& -
‘ Toughnut 50,000 .029 7.87 .50 .05 - .009 -
St. of Maine 15,000 .006 3.35 - - - .
Contention 230,000 .051 1.60 .50 .03 .40 .001 =
Lucky Cuss 55,000 .039 3.35 1.04 .07 .76 .001 -
pes Emenald 70,000 .015 3.61 1.12 .28 - .015 -
i Henschel 13,185 .025 3.117 .30 .07 - = -
Ingensol 14,646 .041 4.01 .32 .04 1.44 .001 -
) 0£d Guard 11,413 .021 2.68 .30 .04 .54 - .58
) Little Joe 20,000 .051 2.23 .03 .01 .01 .007 -
| Sulphurnet 6,000 .043 1.05 .31 .08 .18 .005 -
o Sikven Thread 16,000 .030 2.272 .65 .03 - .006 -
» Bunken HALL 38,000 .021 3.39 1.25 .19 2.00 .005 -
| @ Boss 5,000 .037 2.39 .46 .09 .45 - -
W Comet 30,000 .030 1.56 .19 .03 - .001 -
L Defence 26,000 .025 2.01 .39 .03 1.21 - .
Ornegon 15,000 .003 4.17 71 .14 - - 7. 95
'O Promten 4,000 .005 3.63 .80 - = = 6.90
i Rattlesnake 5,000 .010 2.80 .58 .07 - - =
(”\ Silven Plume 25,000 .014 1.03 +271 05 - .006 -
</ West Side 60,000 .019 1.62 .59 .05 - .006 -
Grand Centrnal 100,000 .050 2.05 1.19 .01 .16 .001 =
Telephone 5,000 .027 1.98& - = - - -
o Northwesit 6,000 .037 1.75 - - = = -

910,244 .037 12.26
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Heap Leaching sdte <
sdouth of the town o4

TOMBSTONE; notice the _
town 4in the middle -
background. Photo (
taken from Contention '“-<:>
Mine anea. '

Tailings site;Ginand ®
tailings. Tombstone
is fust nonth. Hatchen
home 4in far right.
( af

C

@

Pad site;tailings are being
Layed down with the blade
Leveling into Rifts of C
about 3 inches and Zthen
the Leveled tailings anre (;<:>
watered forn obtaining the
maximum compacted density.

This impermeablfe pad was
approved by the Bureau of ¢
Mines and used gor about —
five yearns without problLem. (:)

.
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Having determined the feasibility of heap-Leaching the Tombstone
(;3> dumps, a site was selected south of town that was not in view

of the town, but stiLL close enough for power and city waten
(see photos on opposite page). : .

Tailings from the old Girarnd mill were used for pad material, as
well as tailings from the West Side area. As is mentioned on
g;i) the opposite page(fast photo), the pad is s1ifLL 4in good condition.

FoLLowing are the sequential developmeni of Zhe heap Leaching

opernation. i AR

Dozern pushing and nipping
on Zhe Contention dump.
This facilitates Zhe
Loading openration.

‘

{Loading at the Boss dump;
{Lloaden 45 a Cat 988 and
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Eanly Loading of the
heap from the Contention
dump. NoZtice 4in the
foLlowing photos that
the heap wiflf become

100 geet high.

Finst Li§t on the noath
end of§ the heap;above

i4 the south end. Notice
that the {finst Ligt 4is

~about 25-feet high. The

ghaden L8 prepanring
additional pad area.

Top of Leveled heap
Looking nornth. Notice
that the nornth end 43
being Leached. Then
the spray Lines will
be moved to the south
end and new onre will
Zhen be heaped on the
north end;s0 goes Zthe
Leaching cycle.




—

" e
s
T

S

L

-
8] = =
< o T a- . S o
IR o= Q B o
Eoo WQ o . = U<
JdweuwR E SO NEW)
2 s o3 SR oS Q0 < =
OB QART R =2 ER o
SJONTS = N 3 gl
WR=Z R o o MET o
] QxR B B o
wWo TW3Io= ; SEww 0 s=
o .S ) QR VOO ST
W o8 ReR ® o= -
N as 9o ST o o
LR™N W O VS N
N oS 2 Q=< O ECY ~
QS U0 QW WO NR QR
R R S8 =W £ e
R IRV IEN IS FE N O R & O S
LoNoRN=0 NN O OoL O~
(O O ‘@
(®) 0 Q. Q




e e . e o | e e et et e e = e

Leach plant and heap;

eanly stage phase of

the Leaching operation. :
Photo Zaken from Empine (:)
dump anrea;Looking ovexr >
Trhanquility mine anrea.
Contention mine to Zhe

farn night-centen.

Leach plant and heap

aften completion of

second Lift on the

nonth side. Photo

taken from Trhanquility J(:jD
dump and mine area. i

Spraying of thind Ligt

on the far south end; <:)
area on north being

Loaded with ore-"heaped".
White crust on middle
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Leach plant
Schrdive

on h4ig
clani

arne forn the precious

metal precipitates.

Each press held about
000 wornth of

$100,
gold-
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Present heap at Tombstone;

The heap 43 about 100 feet

high. Compare this photo

with previous when 25-50 (W

feet high. Hauling new

one to the heap was stopped

overn two yeanrs ago. Prod-

uction continued by second- -

ary necovery methods. <:>
Q

Final stages of Leaching
heap;s0uth end was Emerald

and Bunken HiLL ohre.

Notice that the south end {
45 becoming satunated.

Present heap viewed {rom ‘

the south. Notice dozen o

on Lop pushing ore and

nipping to increase <:>

percolation. ‘ .
(%)



a porphyry

This type of
£

for the occurrence o

Seth Horne/TMR property

is one requirement

ing on
it.

Exposed fractur
fracturing
copper depos
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FUTURE POTENTIAL

Tombstone represents three potfential economic assels:
1. Heap; forn re-processing.
2. Open-pit and underground ore.

3. Watenr; forn possible sale to Tucson and Locally for
Arndgation.

These will be discussed, but Zhe water potential was mentioned

in the section called WATER TABLE. Little can be added conceaning
Zthe waten potential without furthen discussions with the City

o4 Tucson.

Heap Re-Processding

Gross value of the heap 4is known by the dump samples Zaken and
the samples taken from the heap duning truck-dumping and Zhe heap
Leveling. ALso, samples werne Zaken afiern an area was Leached %o
estimate perncent necovery. In all, good sampling was done as an
Ampontant phase of production monitoring.

The gross amounts and values in the heap are:

Precious Metal  Thrhoy Oz. Present § Value
Gold 33,679 $ 6,735,806
Siltven 2,057,151 $ 11,314,333

From the nrefinerny recedpts and the computfed recoverdles:

Quantity Remaining 4An Heap

‘Precious Metal  Thoy Ounces  Present $ Value

Gold 20,207 $ 4,041,483

Siflven 1,337,148 $ 7,354,316

N

$ 11,395,799
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Processing Costs;

-13-

and "IPS" treatment;

Minimum necoverable value;

Gross Value Remadining in Heap;

Mindimum recovery with crushing

A financial analysis of the Tombstone heap follLows:

2602 Monte Verde Way
Sparks, Nevada 89431

$ 11.40/tonlgon 1 mm Ztons)

50

$ 5.70/%ton

Operating Cost/Ton

o

Crushing

Dozing

Leaching

*IPR™

PLant

Admin. é0verhead

ShippingéRefining

Minimum net profit;

Gross Value
Operating Cost

Net Operating
Pro§4x

Net Opernating
ProfLt §rom
Re-Processing
Heap

AN

$

$

$

$

Required Capital Investment

0.

25

« 50

.50

.50

.30

.25

5.70/%on
2.45/%ton

3.25/%ton

3,250,000

$ 200,000

e o o o
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_ﬂﬁ\ Open Pit Potential
C}“/ At the present prices of precious metals and by utilizing new

o
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. Annovations 4in heap-Leaching technology, nelatively small open

pit tonnages are requiied to be developed %o produce a very
signdficant cash fLow.

1t has been observed in the undenground workings that at Least
the same tonnage(in the form of gob)is stifl underground

as was hoisted to the surnface and pZaced in the "waste dumps".
In most(if not all) cases, the gob is highern-grade than the
waste dumps;Goodenough gob averaged .15 Au and 10 ounces Ag.

02d minens tell me that the gob Ais the Lower- grade matenial(ore)
that was expected fto be mifled at a fLater date. The waste was
assumed to be to to Low grade to even be pnocebbed Because

it was economic to process the "waste dumps", it will be shown
that if we assume to discover the same gob tonnage as was dumped

~on the surnface("waste dumps”) that an open pit operation would

make money Lf no additfional ore wouzd be discovered. That neally
neduces the nisk.

Following are the assumpitions and factual data used to make ohre
resenve estimates:

Deposit Name Last Production Waszte Dump Gob Assumed

. Au Ag. ~ Tons Au Ag Tons Au Ag

(XT1000) (X1000)

Contention | .207 15.22 381 .051 1.75 500 .050 2.10
"Dike"
Trhanquillity .
Skip-Ag Thd. .307 23.25 61 .051 1.99 100 .058 1.92
Lucky Cuss-
0£2d Guand .056 16.92 66.4 .036 3.23 70 .039 3.50
Emerald L0710 8.00 70 015 5.51 10 - .015 - 3.5@
Bunker HAiLL » 035 15.45 38 021 3.3% 40. .021 3.40
Tombstone :
Extensdion .071 17.88 6 .03 6.50 15 .025 5.00
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(:% Present open-pit mining and heap-Leaching costs have been used
() tor the computation of gross value, net operating phrofit before
© " tax(NOPBT), and total open-pit mining cost. Costs used anre:

$2.25
.50

One operating cost/Zon
Waste haulage/zton

nwon

Forn example, forn a sinipping natio of 5.5:1 = $5.00/ton ore.

Preliminany open pits wene designed fon the six open-pit targets
previously defined as having good potential. Criteria used were:

A. 45° pit skopes
B. 50-400ft minimum width at bottom bench
- C. Pit depith does not exceed ore body width.

" The above crniternia allows comparnison of the various "ztargeit"

ore bodies on an equitable basis.

“Aften an analysis of the underground maps and personal knowledge,

the follLowing resulted from Zhe "mineable open-pit-ore-reserves':

)

Deposit Name Pit Toiaﬂ Tonnage % 0%e Tonnage Ore Value/Ton

Contention Dike 9,100,000 12.6 % $ 80.00
Trang-Ag Thread 4,220,000 ' 5.9 % §0.00
Lucky Cuss 1,580,000 §.0 % 68.00
Emenald | 1,340,000 9.4 % 36.94
Bunken Hill 1,150,000 6.3 % 65.00
Tomb. Extension 650,000 9.2 % 58.00

Notice that the dumps had an orne value of % 20.96/ton and that

the past one production had an ore value of $ 150.62/ton. The

estimated ore values above from underghround samples falls about
half way between the previousfy mined ore and the dump values.
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\ As will be presented on the follLowing page, with a realistdic

() projection of deposit orne neserves, a very signifdicant cash fLow
)@ nesults. Howveven, it is very internesting to evafuate the
individual "target deposits" §rom the folLLowing minimum risk

) point-of-view:

A. Fon the designed pits, it is assumed that no
orne will be discoverned or developed. :

o

B. Fon the designed pits, it 4is assumed Zthat only
gob exists;the gob has been observed and sampled.

Using the previously mentioned open-pit mining costs, Zhe

: net operating cost before taxes was computed mining only gob.

© ALso, the "break-even" gob tonnage was computed Zo relate fo
the minimum gob tonnage required to develop and not Loose any
money. It is easy to relate to this approach, because Li%f 4%
quickly seen that nelatively small fonnages are requinred Zo
break even. For example, fonnages smallen than the "waste dump"

b tonnages ane hequinred. Following are these computations:
@ S :
A OPEN PIT RISK ANALYSIS
(Onky Gob-No One)
Deposit Name Total 0P Minding Gross Value NOPBT Break Even
°© Cost-Gob & Wasze Gob ~ Gob-MM Gob Tonnage
Contention $ 5,425,000  § 11,300,000 % 5.875 240,044
Trang.-Ag Th. 2,285,000 - 2,312,000 027 98,832
©  Lucky Cuss 912,500 2,016,000 1.104 31,664
&¢>'Emena£d 792,500 1,680,000 L5588 33,021
Bunken HiLL 645,000 984,000 .339 26,720
©. . Tomb. Extens. 328,750 525,000  .196 9,393
(M
A 4
FolLlowing ane the computed economics for the projected ore and the
[ gob within each designed open pit.
)
—
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i OPEN PIT POTENTIAL
Yy
R J
) Deposit Name Open Pit Dimensions Estimated Orne Resenves Economics
Length Width Depith Type Au Ag Tons Grnoss Net Op.
"Contention Value Profit
k Dike"-
O  Grand Central-
Contention-
Trhanquillity 2,000" 350' 300' One .100 10.0 1.15MM $92.MM
: Gob .050 2.10 .50MM 117.3 $95.93MM
@ Trhanquillity-
Skip Shagzt-
Sifven Thread 900' 300' 300’ One .100 10.0 .250MM $20.MM
- Gob .058 1.92 .100MM 2.312 $19.59MM
‘—\A ’. ‘ .
S Lucky Cuss-
02d Guand 700" 200' 700’ One .040 10.0 .126MM $8&.6MM
Gob .039 3.50 .070MM 2.0 $ 9.451MM
Emenald 600" 250" 200" Orne .005 6.0 .126MM $4.7MM
@ Gob  .015 3.5 .070MM 1.7 & 5.321MM
Bunken Hilt 500" 200' 200" Orne .025 10. .072ZMM $4.7MM
Gob .021 3.4 .040MM .984 $ 4.893MM
o , |
(i\ Tombstone
) Extensdion 300" 250' 200°' Orne .050 &. .060MM $3.48MM
Gob .025 5. .015MM  .525 $ 3.55MM
()




