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P. Ei.mon LOCATION Tucson, Arizona 

C. K. Chase LOCATION Tucson~ Arizona 

f<eyston e-Walla.ce Resources, DATE June 7, 1972 
Moab , Utah: Sandstone Ore 
Reserves 
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H. I_ani.er 
Ft. Wayne 

Recornmendation: In vi.ew of the proven reserve of 7,629,000 tons of 
sandstone ore at an average grade of 0.62% copper and an overall 
strip ratio of 1 .1 to 1, I recommend that Essex consider negoti.a.ti.ons 
for a si.x-month's option on these properti.es from Keystone-Wallace 
Resources. 

At a recovery of 90% by flotation (see appended test summary by Hazen 
Research), this represents 85,000,000 pounds of copper recoverable 
from the proven reserves. 

In additi.on to the proven reserves, many evidences of other orebodies 
exist in the area', These need drilling for delineation. I believe that 
addi.ti.onal reserves c an be developed in the Li.sbon Vall ey, especi.ally 
at the southeast end, that will prove surprising for thi. s type of occurrence. 

Genera l: These sandstone deposits occur i.n horizontal or slightly 
dipping attitude, are of substanti.al, mineable thicknesses, and are so 
loosely consolidated that they can be ripped and removed with scrapers. 
This makes for very low-cost mining at the existing strip ratios 0 

Mi.neralogi.cally, a large proporti.on of the copper exists as a clean m a la­
chite (plus some azurite) shading to pyrite-free chalcoci.te i.n the lower 
parts of the deposits. The minel~ali.zati.on constitutes the cementing 
material between the sand grains and is rarely i.ncluded withi.n the grai.ns. 

Flotation tests by Hazen Research, Inc. have shown that both oxides and 
sulfides can be readily floated from these ores into acceptable grades 
of concentrate at a 90% recovery of total copper. The friable nature 
of these ores and the I~elati.vely coarse grind for liberation of copper ' 
values make this approach very attracti.ve 0 The overall oxide-sulfide 
ratio in the 7,629,000 tons of prove n ore is approximately 60:40, so 
a process capable of treating both oxi.des and sulfides is necessary. 

L each performance on the malachite mineral ization is generally good 
with low aci.d consumption but a generally increasing s ulfid e proportion 
with deeper mining is cause for concern over the long range 0 Aci.d 
leach extractions on mixed ore is therefol~e low and inve l~se ly dependent 
on oxide contento 
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Keystone-Wallace Resources has been opel~ating a copper leaching and 
scrap iron comentation plant on the 1 .25% Cu oxide ores from the GTO 
and other deposits in the Lisbon V a lley 40 miles southeast of Moab, 
Utah . Production of copper ranges from 10 to 12 tons per day of copper 
m e tal in a cement copper product. The plant is modern and well 
equipped though soluble losses are higher than desirable. The ceme nt 
coppe r"' is shipped by truck to the Kennecott C opper COt~p. smelter at 
McGill, Nevada. The oxide reserves in the GTO pit are becoming 
exhausted and, since Keystone-Wallace lacks the capital resources for 
proper development of the lower grade reserves, they wish to sell out 
their position in the district. 

The currently-operating KWR mill i.s 10 miles by graded gravel road 
from the r egion where the major ore reserve i.s located. Furthermore, 
the 10 miles are up hill for the ore. The present mill location was 
determined by the location of a r e latively small copper uranium orebody 
in sandstone that was treated by Cleveland Cliffs and others starting 
about 20 years ago. 

KWR has a r easonab ly-designed mill and uses good, modern transpo rt 
equipment. A part of thei r proposed deal is fot~ someone to take over 
most of this equipment , but much of it could be turned back with a 
reduction in the capital outlay necessary to handl e the property. 

KWR has put together a package-deal which includes many t~ather distant 
possibi 1 ities such as inclusion of White Mesa and Ceri llos, New M exico 
in a large processi.ng complex. I advise that we ignore this window 
dressing and concentrate on the basic reserves in the ground at the 
southeast end of the Lisbon Valley. 

Geology: The Lisbon Valley coppe r deposits occur in permeable and 
loosely-cemented sandstones of Cre taceous age in the upper and middle 
Dakota members, and in the Burro Canyon member of the Morrison 
Formation. There are a few small but high grade deposits of Pennsyl­
vanian age in the Hermosa formation but these are generally too calcareous 
for economic acid l each and their flotation perform ance is unknown. 

These deposits occur on the easte rn side of the Lisbon fau lt and it 
is obvious in this area that the orebodies are fault-controlled. The 
main Lisbon Fault a nd the associated sub-fau lts at the southeast end 
of the valley have been outstanding min e ralizers and the copper de;;';' 
posits are much more substantial than known e lsewhere in the Moab 
region . Original mineralization was cha lcocite with appreciab le 
accompanying si lver . The chalcocite in the pel~meable sandstones 
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has ,~eadi.ly oxidized near the s urface to a very clean malachite. Iron 
mine,~als are notab le by their relative absence. 

o re Reset~ves : Detai ls of the prove n ore r eserve is presented in 
Tab le I. Thi s is the latest available information and r epresents a 
substantial increase in proven r eserves over information available 
six months ago. 

Discussion: Recent dr'illing in the Lisbon Valley by Keystone-Wallace 
has penet rated many more copper deposits, one an extensive one under 
the GTO pit. Other known occut~rences in the valley are the Nevada, 
Blue -Jay, 3-Step , and extensions of the two /Vlicro pits, as well as some 
ground leased from Homestake. 

The ovet~burden over many of the sandstones is a calcareous alluvium 
that stands well at very steep angles, thus assisting in the favorable 
strip r atios. Other deposits, such as the Sentine l, are essentially 
"grass roots" deposits where the mineralized layer lies exposed at the 
surface of the earth. 

The Sentinel deposit can be mined at a lesser tonnage and highe r grade 
but the processing characteristics are so advantageous that a cash flow 
study may show good economics at the lowe r g ,"ade. 

Keystone -Wallace has taken an option ($15,000 per month payments) on 
the Continental Copper' mi 11 that attery,pted ope ,"ation south of Tucson 
some years ago. This mill is in near-new condition and is complete, 
even with e rection drawings. Keystone-Wallace feels that this mi II 
would be ideal for the proposed flotation ope t~at ion on the mixed oxide­
sulfide sar,dstone ores in the Lisbon Valley. The mill capacity is 1300 
TPD and the entire mi 11 is available at a fraction of the original price 0 

If Essex were to take a six month opti.on, KWR might continue to operate 
on the remaining high grade oxide ore in the upper horizon of the GTO 
pit and thereby reduce their indebtedness. Additional reduction could be 
managed by returning some of the mining and hauling equipment to the 
suppl"iet"so Under these circumstances, a rather reasonable sum mi.ght 
ha ndle the whole deal. KWR feels that the u sed flotation mill is an 
attractive part of the proposed operational plan but if thi s were not 
included in the deal, entry costs would be greatly reduced. 

Attached hereto is a copy of KWR's "Revised Alternate Study - Feasl­
bi.lity Repo,"t." The cash flow annual r ate of return on investment before 
taxes is impress ive but I would prefer to gene,"ate our own figures in this 
area. I a lso prefer to d eal Ln p,~oven reserves (after checki.ng them) 
wi.thout adding "indicated" and "inferred " categories. Even so, there 
are additional obvious rese'~ves in the valley that are wai.ting to be 

proven. Particularly attractive i s the poss ibi.lity of joining up the 



Dimensions 
MINE L ength Width Thickness 

tvii.c ro- Costanza 1,400 100 25 

G TO - Up p er Horizon 800 300 70 

Globe 

Micro-Harding 800 150 10 

Mic ro-Malin 270 250 60 

Mi cro-Harding Ext. 400 300 80 

Micro-Costanza Ext. 300 300 80 

Sentine l 1,500 1,000 40 

T OTAL & Averages 

* Andrew .J. Zinkl - Mining Eng r., Prescott, Ariz. 
** Victor -J. Hoffman , PhD - Geo logist, Denver, Colo. 
*~ Incremental stripping from pre sent pit. 

• 

TABLET 

Tons at Average 
13.5 F~ e/Ton Grade , 0/0 Cu 

259,000 1 .23 

1 ,244,000 1 .22 

50,000 0.62 

88,000 0.87 

300,000 0.60 

711,000 0.55 

533,000 0.50 

4,444,000 0. 42 

7,629,000 0.62 
Average 

Strip Approx . Drill Hole Ore Reserve 
Ratio Royalty Spacing Payout C alc. By : 

2:1 2.5¢ /lb > 100' Micro - Yes A.J7* 
C o st - S. Sec. 

3:1 3¢/lb 100' School V-JH** 
S e ction 

2:1 1¢/lb >100' Yes V-JH 

1 : 1 )2¢/lb > 100' Yes A-J7 

1 : 1 > 1 ¢/lb 2 holes Y e s A.JZ 

1 : HOt * )2¢/lb > 100' Yes A-JZ &V.JH 

1 :1 *~~ 3¢/lb 100" S. Section V-JH 

0.5:1 >1 ¢/lb 100' Negotiating V-JH 

1 • 1 : 1 Total Payout 
Average $500,000-$600,000 

• • 
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Sentinel deposit wi.th the nearby Mi.cro pi.ts. If the mineralized sand­
stone under the alluvi.al cover i.s continuous between the two areas, 
l arge tonnages cou ld be deve loped i.n this a rea. 

This proposition by Keyst one-W a ll ace R esources has been studied in 
the past by such varied interests as Cerro Co,~p ., Ea'~th Resources, 
Shield Development Co. Ltd., and George Freeman (of Transarizona 
Resouces fame) wi.th Dennis Pickens. Earth Resources presently 

proposes an exploration agreement wi.th KWR, whi.ch i. s r'ecei.ved with 
no enthusiasm. 

Currently, Og'ilby-Norton is looki.ng into the deal (Henry Martin cur­
rently works for them). Also, New Jersey Zi.nc has shown i.nterest 
and was i.n Moab the week of June 5 to inspect the property (Radabaugh, 
of Tucson , i.s concerned in thi.s). 

Liqui.d Ion Exchange - Electro-Winni.ng: The proven r eserves appea,~ 
large enough to justify i.nclusion of plans for roasti.ng and leaching of 
the flotati.on concentrate, liqui.d i.on exchange for puri.fi. c a tion, and 
electro-winning of a fi.nal cathode copper product. The lack of iro n 
i n the flotation concentl~ate should mini.mize fer l~ite problems in the 
concentrate roasting operation. Any additions to the ore reserve 
picture will increase the desirabili.ty of this approach. 

Milford sulfide concentrates could conceivably be handled in the same 
plant, with the low-volume residue being sold to a smelter for flux 
value and gold and si.lvet~ r ecovery. 

C. K. Chase 
CKC: td 
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KEYSTONE WALLACE RESOURCES 

~ .. - .;. -

5 Penver Technological Center 
Englewood, Colorado 80110 
Telephone (303) 758-1231 
Telex No. 45-905 

May I, 1972 

., ..... 

REVISED ALTERNATE STUDY - FEASIBILITY REPORT 

This revised study has been prepared for the purpose of: 

1) Up dating current ore reserves taking into· account cu.rr~nt mining 
operations and the benefit of more recent drilling results. Cost 
data including mining and stripping has been rechecked. 

2) Showing the financial analysis of only installing at this time the 
1,300 ton-per-day flotation concentrator (now under our option -
see pictures). Plant could be in operation in four to five months .. 

A number of financial forecasts have been prepared for various are reserve 
alternatives. Based on an estimated capital investment of $1,500,000 and 52.5-
cent copper, the most significant financial forecasts at present day costs are: 

1) Over a 5. I-year life, 2,300,000 tons of proven O. 95% copper 
are will generate a total cash flow of $7 J 750, 000 (hefore taxes) 
yielding a 78% annual rate of return of investment. 

2) Over a 7.6 year life, 3,400,000 tons of 0.86% copper are will 
generate a total cash flow of $9,446,000 (before taxes) for a 64% 
annual rate of return of investment. 

3) Based on a 7. 6-year depreciation life, the breakeven price of 
copper is 38 cents. Breakeven grade of copper is O. 52%. 

4) Total proven res erves are in exces s of 4,000,000 tons of O. 75% 
copper and ":'.'Quld provide a profitable operation for more than ten 
years. (See Ore Reserves sheet). Also, an excellent potential 
exists for finding additional reserves. 

5) Since the crushing and screening section of the concentrator has been 
designed for doing all the crushing on a one- s hift basis, the plant 
capacity coul d e ~:, ~ Iy be expanded to 2, 500 tons pc!" day by going to 
a two-shift crushing operation. Like,vise, the S X -EW circuit could 
be installed lat.er. 

This re port also incl udes financial forecast s for 50 - cent and 55 -cent copper along 
with the further flotation tests by Hazen Research. 

" . ... -:;7 ~.;;,. ~/ /-(7 
,;.v -r < /r~-c.~-<-/.....---~ 

R. E. Kunkel 
Vice Pre s ident 



Preliminary Financial Forecast - 3,400,000 Tons of 0.86% Copper 
7.6 Years life, 450,000 Tons/Year ' 

Annual Net Profits and Return on Inve stment 
Proposed Lisbon Valley Operation 

A. Esthnated Total Plant Investment $1, 50~, 000 
Capacity 1, 300 Tons/Day-

Average Lbs/Ton 17. 2@ 90% recovery = 15.48 lbs. 

Value of CulTon Ore at Plant (15.48 Ibs. @ 52.s¢) 
Less Royalty of Approx 2¢ per pound 
Gross Sale Price (apply 15% depletion) 

B.. Costs to Produce Conner 
Mining, Hauling, Stripping 
Crush, Grind & Flotation 
Leaching 
Smelting & Refining @. 12. O¢ /lb 

Total Direct Cost 
.Add 6 % O. H., Taxes & Ins. ($350.00 
Add for Depreciation ( 7.6 yrs 

/Lb. 
/Day) 

Add 5% Contingency Factor ($340.00/Day) 
Total Cost Operation 

Total Pre-Tax Profit/Ton 
Less Depletion - 15% of Gross Sale or 

50% of Profit/Ton (Lessor) 
Inco~ Tax Base 
IncOlne Tax @ 52% 

Add Back Depletion 
Profit/Ton after Taxes 
Add Back Depreciation 
Cash Flow /Ton Ore 

Total Cash Flow/Yr. 

Pay Back !nvc stment -

$962,000~00 

1. 56 Years 

Rate of Return lnvestlnent 962, 000 ~ 1,500, 000 = 64% 

Net Profit after Taxes, etc. $753,000.00 

Total Cash Flow $6,895,000.00 

'Total Cash Flow before Taxes $9,450,000.00 

$8.13/Ton 
.31/Ton 

$1.00/Ton 

1. 6s/Ton 
/Ton 

1. 86 /Ton 
$4.51 /Ton 

.27 /Ton 

.44 /Ton 
$5. 22/Ton 

.26/Ton 
$5.48 

" 

$ 7. 82/Ton 

$ 5. 48/Ton 
$ 2. 33/Ton 

$ O. 89/Ton 
1. 44/Ton 
.7s/Ton 

$ .69/'£on 
.89/Ton 

1. s8/Ton 
.44/Ton 

$2.02/Ton 



1,300 TPD - 7.6 Years 

CAPITAL INVESTMENT ESTIMATE 

Cost of Mill 
Cost of Haul to Moab 
Mill Site Preparation & Move Office & Lab 
Foundation & Erection 
Tails Pond 
Power & Water 

Engineering & Overhead 

Contingency Allowance 

Pre-Operational Costs~:: 

ESTIMATED VALUE 
KWR EQUIPMENT, ETC. 

Mill EquipInent~:~l,: at Present Plant 
Leach Circuit, PuInPS, Shops, Office, Cone s 
Thickener s, Lab., Radio Patch, Conveyor s, etc. 

Trucks, Transports, Mining EquipITlent, Cats., 
Scrapers, Pickups, Cranes, etc. 
Prestripping already paid 
Exploration and DevelopITlent of Ore Re serve s 

$ 485,000.00 
25,000.00 
50,000.00 

300,000.00 
35,000.00 
65,000.00 

$ 960,000.00 
90,000.00 

$1,050,000.00 
100,000.00 

$1, 150,000.00 
350,000.00 

$1,500,000.00 

$250,000.00 

200,000.00 
150,000.00 
250,000.00 

$850,300.00 

Note: Since this concentrator is ready to load on trucks and all the 
engineering plans are included., a period of five luonths is 
estin1ated for erection of tliis' plant. 

:!: For Ini11ing cquiprllcnt, devclopJ11ent, and startup costs. This is a 
credit toward future opera.ting costs. 

:::::' Also included; crushing pla.nt, precipitation plant, extractor, 
sp~re motors, electrical, etc. 
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. ORE RESERVES(l) 

1.300 TPD - 7.6 Year 3,400,000 Tons(l) - 0.860/0 Copper 

Total % Total . 
Mine SIR Tons 0;0 Cu Lb Cu Tons 

Micro Cost 3.0:1 300,000 1. 23 7,350,000 9% 
G. T .0. Upper 3.8: 1 1,200,000 1. 22 29,040,000 35 
Globe 2.0: 1 50,000 0.62 600,000 2 
Micro-Harding 1. 0:1 100,000 O. 87 . '1,740,000 3 
Micro-Malin 2. 0: 1 300,000 0.60 3,600,000 9 
G. T. o. - Lower 1. 0: 1 200,000 0.60 2,400,000 6 
Iv1icro -Harding 3. 0: 1 750,000 0.55 8,250,000 22 
Micro-Cost, Ext. 3.0: 1 500,000 0.52 5,300,000 14 

Totals 3.0: 1 3,400,000 O. 86 58,280,000 100% 

, DAILY ORE &.: WASTE REQUIREMENTS 
I !: 
[ 

1,300 TPD 

! 
Mine . Tons Waste I Tons are % Cu Total Ibs. C 

1 
I . 
1 : 

f ' Micro-Cost 345 115 1. 23 2,830 
G. T. O. Upper 1,730 455 1. 22 11,100 
Globe 25 15 0.62 180 
Micro-Harding 40 40 0.87 700 
Micro Malin 230 115 0.60 1,380 
G. T. O. Lower 80 80 0.60 960 
Micro -Harding 885 295 0.55 3,250 
Micro - Cost. Ext. 555 185 O. 52 I t 940 

Totals 3,890 1,300 0.86 22,340 

(1) Combined Proven and Indicated Reserves from Ore Reserve Report 



l , 
1 I 

I 
I 

I 
i 
i 
i 

i · 
1 ~ 
i 
i 
I 

i 
" t 

I 

I: 
Ii 
Ii 
! 

MINING COS TS PER TON 

Micro Costanza (2) 
G. T. O. Upper (3) 
Globe (3) 
Micro-Harding (2) 
Micro-Malin (2) 
G. T. O. Lower (3) 

Micro-Harding (2) 
Micro- Cost. Ext. 

Cost per ton 
Contingency (6%) 
Cost Per Ton 

(2) 

Tons Strie (1) 
115 0.60 
455 0.76 

15 0.30 
40 0.20 

115 0.40 
80 0.20 

295 0.60 
185 0.60 

1300 0.6'0 

Cost per lb. recoverable copper (15.5 lbs.) 

EQUIPMENT COSTS: 

Mining 
2-34 Ton Trucks 
I-DB Cat 
1-988 Loader 

Stripping 
I-D9 Cat 
3-631 Scrapers 
I-DB Cat 

(1) 20¢ per ton of waste 

Total 

(2) Scraper pickup and haul will decrease this cost 
(3) Front-end loader and truck haul 

TIME CYCLES 

Pit R. T. Time Ton/hr 
G. T. O. Pit 20 Min. 210 tons 
Micro, etc. 15 ~1in. 280 tons 

Mine & Haul 
.30 
.40 
.35 
.30 
.30 
.40 
.30 
.30 

0.34 ' 

$40.00/hr 
25.00/hr 
16.-00/hr 

$32.00 
32.00 
25.00 

Cost/hr 
81.00 
81. 00 

Page 5 

Total $/Day 
150.00 
530.00 

10.00 
20.00 
80.00 
50.00 

265.00 
165.00 

1225.00 

$ 

$ 

$ 

$0.94 
0.06 

$1.00 
.065 

80.00 
25.00 
16.00 
81.00 

32.00 
96.00 
25.00 

$153.00 

$/Ton 
0.40¢/ton 
O. 30¢ /ton 
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Item. 

Crushing & Screening 
Grinding Balls &: Liners 
Flotation - re -agents 
Thickener &: Tails 
Power, Water, Air 
Maintenance & Supplies 
Lab. &: .Miscellaneous 
Plant, Admin., Office 
Grinding &: Flat. Labor 
Direct Mill Cost 

MILLING COS TS 

$/Ton 

0.30 
0.15 
0.20 
0.50 
·0.20 
0.25 
0.10 
O. 15 
0.25 

$1. 65 

$/ Lb. (17 lbs) 

0.097 

METALLURGICAL DATA 

Page 6 

Total $/Day 

$ 390. 00 . 
195.00 
260.00 
65.00 

260.00 
325.00 
130.00 
200.00 
325.00 

$2,150.00 

Initially, flotation tests were conducted separately on low- grade Sentinel are 
and on high grade G. T. O. are. Following these very favorable results a six-cycle 
locked test was conducted on a synthesized sample from all the ore deposits, so 
blended as to represent the ore reserves. 

This sample was used on Hazen Flotation Test No.5, Project No. 1147. The. 
sample was composited as follows: 

Mine Lbs. of Sample Total Cu % Oxide Cu % 

G. T. O. 15.0 1. 48 1. 44 
Micro 1\1alin · 10.0 0.81 0.77 
Costanza 5.0 1. 09 0.93 
Harding 5.0 0.86 0.83 
Sentinel 12. 5 0.46 0.43 
G. T. O. Hi-Grade 3. 5 3.22 0.76 
Total and Average 40.0 1. 12 0.91 

Hazen As say Head ·1.12 N. A. 
Hazen Calculated Head 1. 20 1. 03 

The locked cycle test showed an overall recovery of 90.0% used in our forecasts 
with a ratio of concentration of 23 to 1 and a concentrate grade of 25.5% copper. Some 
silver was recovered in the sulfide concentrates which can be a credit of 10¢ per ton of 

ore. Thes e concentrates will be excellent slnelter feed, being low in sulfur content and 
having a high silica conterit. 
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COMPLETE DISMANTLED, USED FLOTATION MILL 

Attached is a Flow Sheet Bill of Material for a complete 1. 300 
ton-per-day flotation mill which is presently under option from Nelson 
Machinery Company in Arizona. This mill was erected new and operated 
for only a few weeks before being shut down. It is fully automated and 
practically in new condition. It includes the mill buildings and all engineer­
ing and foundation plans and drawings by Arthur G. McKee and COl1'lpany. 

The mill building and equipment has been dismantled and is on the 
ground {see pictures} at the old McCracken mine near Kingman, Arizona . 
It was originally erected in 1968 for Continental Materials Company at a 
ll1ine near Tucson, Arizona, with a complete copper and ·zinc circuit. All 
electrica I gear and rubber belts, etc. are in storage in PhoenL"'C. The . 
power demand is estimated at 1,800 horsepower. The grinding capacity 
for the Lisbon Valley sandstone ore is estimated at 1,300 tons per day. 

The original cost of this equipment, building, and engineering 
was in excess of $2,500,000 before erection. 

- -------- --



. ' 
.. · t:::.. __ ._~='-==--=:! • ' 

FLOTJ\TION TEST NO. --2 {P. 1 of Zl PF10J, NO. 1 ~ 4 7 
iT CO~mITIO,'JS Machine 1\qitafr Ll\ sao ORE M inu!1 10-mw;h ore: f-l HI ~o .. ; 51ft OATE 4 - 7-72 .. . . 

HST CONDITIONS ~EJ\GENTS-Ibs/TON 

: OPERATION TIME SOLIDS P TEMP Nu/C03 1 NutS Z-200 Z-6 MIBC : 
____________ -+-_M_lt_t -+_.~_;._o_ H 0c '(Sodu ~sh! (6WN'j r~~n;cd ,_ 

i~'! ( \,'h. h <l 11 mill) 15 ~j O 7.2 ,2 2 •. I - --> ,1 : ~ : ~ ~ 2 30 8 . 2 2 2 O. 5 r - 0 . 0 f 0 . 06 0 . 04 : 
F:~~r sulfid e flototion 6 30 0.2 22 - - - - - I 
:.ii.:i IJ 0 1 J~ Jld~ ? ? - 0 II n - - - I 
• . : : . ; J 1 1 1.5_ n Ll ? ? - - - 0 . 0 4 0 . 0 4 I 
~' : r: :- o:-: ir: e flo t<1tion No.1 2 IS 8 .4 22 - - - - - I 
.-r' : • i " .... 1 1 5 (3 • 5 2 2 - 0 . ? 0 - 0 . 0 4 a . 04 I 
'_: "<;1' m:jr!~ fln t ;-, ·tion 1'10.2 2 15 8.S 22 - - - - -
~ r: i t ion 1 1 5 8 . 6 2 2 - 0 . 1 0 -! 0 . 04 a . 04 ! 
I -: :: I; r 0 :.: id e flo t II t ! 0 n No. 3 2 1 5 f3 • 6 2 2 - - - I - - I 

t * Note the drop in percent solids of the pulp after sulfide floated • . Because of recycle tail next largar bo':. 
c::= --:=::;, VIas used in the oxide rougher flotation. 

** Few drops of acid added to maintain pH around 8.5. . 
OI1IECT: To determine the . amount of copper in the ;71iddling products which would report to the · concentruta by simulating 

closed circu~t flotation by 6-stage locked cycle test. 

:CEDURE: 1000 g of new charge (minus la-mesh) ground in the laboratory for 15 minutes without any reagent • . 
~ . . 

r RESULTS 

ASSAYS- PERCENT U rd ts % OISTRlUUTlorl - ?EHCEUT 

TEST PRODUCTS WEJGHT C:u eu I Cu S':;u eu ~u 
. ~o. Acid '1' Acid '\ ACId 

:it 5: (1otul) '~r'\1 ,1-1J" : .( .0Ull) c)olllhlc (Totol) C:"l"hl n 

": (, -= c: ,"I , , ) • 1 l? I 
:~ r'~n''''~<;r sulfide conc. 1.1 G.O 0.71 O.Of'G a.oor. 5.4 O.A I -'- . 
:: c:1 ~'r:r;r o:-: id e conc. 3.2 .:2.3 ~f).2 l.n;~/l r).'j3t1 B'1.? 91.1 I 

-~--- . I ' 

.. ' ~ ',:- :-: i 1 9 tl • 8 _ 0 . 09 0 . 0 GO. 0 fl5 n. ():) 7 i '-f- ? . 0 5 . G j I 

~ c1 " ."Ir.C!r ~\.l lfide t,lil 0.6 2.4 2.1 0.019 0.012 1.6 1.2! I 
~ ('l ·: ·'r ~ r o :-: irle tf1il 0.3 5.4 4.7 O.OIG 0.0111 1.3 l.j i I 
-.-____________ ~-------.~ __ -~ __ .--~-----_4--------~1~.~2~2~.0~~1~.0~~ 100.0 : l 
:: . : : .• :: . -; ~: j:-:.-: ri 1 0 0 . 0 1 . 7.? l... • .o 1 n () f'\ () I I 
': . r ') :"" :) i :; n ~ l s \!l f i rl 0. S, ()){ 4 . 1 ? S , 5._ 'J 1 g 11 00 C'\ f)' ~ i 

1 . 1 , ~.- •. •. " _ • ,. _ • _ t I . I ' I I 



• . 
r::: : : . ___ : __ '-..:-..:=:_::] , t • , • . 

~ 

. 
FLOTATION TEST NO. 5 (P. 2 of .f) f'HOJ. NO • 1147 

5T CONDITIONS ORE Minus 10-mesh ore: HIH No. 4538 DATE 4-7-72-:---· --
TEST CONDITIONS R EflGENT 5-1 bs / TO:J 

OPERATION TIME SOLIDS TEMP NClZ C 03 Nl12S 2-7.00 Z-6 Mine: 
\ MIN % PH (Sodol\sh) 60:\, fu~{d 

r. ,i os .-
); r': i~i on 1 15 0.5** 22 - 0.10 - 0.04 o (l·1 I 
"'~:-:~r o:-:idc flot<1tion No.4 3 15 0.5 22 - I - - - - ; 
)·~':jtion' 1 15 n.5 22 - 0.10 - 0.04 0.04 I I 
· .~1~0: o\(i~10 flotl1tion T:o. 5 3 15 0.5 22 - - - - - I -
~:-.': !~i on 1 5 n.2 22 - - 0.02 - 0.02 I 
'0:" rl""'.:1r>r c:.1l1fi~0 flot.ltior 5 5 n.2 22 - - - - - I 
,~, : i t j 0:1 1 5 8.S 22 - o 04 - o O? • 0 n? I 
~ -c: ~ r 1 ...., ;, n n r ('\ v i ,.j ('> fl n t .'1 U 0 n' 5 5 n 6 ?? - - - - - I I , 

J 
** ?ew drops of acid (H

2
S0

4
) added to the pulp to m?intain alkalinity arounq 8.5 pH. 

C : / .. ::J 

'. 
)T RESULTS , 

ASSAYS-PERCENT OtSTRIDUTtor~ - PERCENT 

T·EST PRODUCTS WEIGHT 
% 

: '" 

.-.- ". 

I 
I , I . . . -- I ! I 

I j I 
I I I 

I I 
I I 

I 

I I 
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KEYSTONE WALLACE RESOURCES 

Cornplete Disrnantled, Used Flotation Mill 

Appendix XXIII 

Attached is a Flow Sheet Bill of Material for a complete 
1,000 ton-per-day Flotation Mill which is presently available from 
the Nelson Machinery Company in Arizona. This rniH was erected 
new and operated for only about six weeks before being shut down. 
It is fully automated with the mill building. The cornplete engineer­
ing drawing s and foundation plans are available with the rnill. 

The mill building and equipment has been dismantled and 
is on the ground near Kingman, Arizona at the old McCracken mine. 
It was originally erected in 1968 near the Banner rn,ine at Tuscon for 
Continental Materials Cornpany for a copper-zinc circuit. Actually, 
there is more milling and flotation equipment (such ci"s a required 
circuit) than is needed for the Cashin Flow Sheet. All the electrical 
gear and rubber belts, etc. are in storage in Phoenix. All the 
equipment is in like-new condition. The power requirernents were 
1800 horsepower. The grinding capacity for the Cashin ore is 
estimated at 1,250 tons per day. 

The original equipment and building cost over $1,500,000 
before erection. A price of $500, 000 F. O. B., loaded on trucks, has 
been quoted to us. 
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EYSTONE'W ALLACE RESOURCES - - - PRELIMINARY FINANCIAL REPORT 

1. f:5TP'.:\T[[) TnT/\l rU\~:7 Ir:"r.sn~:TT }": $ 1~~')r;"lr.~ 
CI\.".·\CITY 1300 Tm:~ rEr. D!,Y AT o.8(n"" 
TOT ,.~.L rr~~!5 0P or.r: IS ]ll0000n 

2. '''IF.Pf..cr:.. P('U~lD~ f)F COnf>Er. rrr. T0.~! 17.2f)O /\T 
vAl.IJ!:: ()r- copnEr"! P!"T Ton AT o. ~)2r;0 
l. F 5 ~ P- f) yo ,A, L T Y 1'\ T 2 ¢ n [ ~ !' () U ~ 1 f) 
('·!;()·S5 :,/\LES 
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"0..... () or.. C()~IT T "Cr.~·fCY ... ·I\C· TOO (.,c1 · c)() n. r-.'. r. ~AY) ". .... .... I' .' . •• . 1 L_ . · • • .I . . .JJ •• .", \" 
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ADD n.o5(l~ C()t!TT!:~Et:CY Pf..CTOR 
cos T or- OPE ~/\ T I f'tlS 
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~P0rJT ncr- TO~! :\FTr:P T/'l.XES ( 0.1825 PEP. ["OUt'D) 
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TOT·'\l C/\SH flO't £3EFOr..[ T,\XES 

nATE or- P..r:TUR~1 or- I tNESTliErn BEfORE TAXES 

DO YOU t'J\tH ANOTHr:r- RUN? Y[S=1, tw=o 
? 0 

~ • 00!) = 1 ~ • Jt ~ () 
:: 3.127 
:: 0.::10 
:: '{ "'1" • IJ • 

:: 1.000 
:: 1.(.sn 
:: o.ooC' 
:: 0.000 
:: 1.eSS 
:: Il • 508 

= O.?70 
= o • J. Il 1 
:: 5.?l9 
:: 0.2(;1 
:: c 11 0 () .... 
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.; .. .. .. l_ OJ 
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KEYSTONE \V ALLACE RESOURCES - - - PRELIMINAR Y FINA~CIAL REPORT 

1. r:STU'I\TED TC'Tt.L PU\t'T Jt!V[STt~r:~~T IS $ 15()QOOO 
C l\ P /'. CIT'.' 13 0 0 Ten: s p r: R D /\ Y /\ T () • eG o ~~ 
T()TAL TO! IS OF ORE IS 311 00000 

2. AVr:r.I'.GE r(~utms OF C()ilPEr- PEg Tot! 17.200/\T 
'/f:.l.'JE n:- crDP f7 0 . rr:r TN·! /,T Q.S500 

3. • 
LESS ROY,'\LT';' AT 2¢ PEr P0ur![) 
G:-!()SS SALES 

COST TO PR0DUC;: COpDEr. 

!1 H! I !.:f: I ~~(;UL It!~ 1\t!D S TP. J PP H!G 
C~US!I, r.r. HlD /,1:D FLOAT 
LE/\CH I r~r; I s;~ -E~! 
r .~ .. ,\Rl:[Tn~r. C/\TIIOC[ AT ( O.OC'¢ rEp. POUt·!D) 
S~~ELTP:G M :D R.[r-n!I~!G AT ( 0.12 rE~ r>out·!D) 

0.900 

T (\ T /\ LeI r: f: eTC 0 S T ( 0 • ~ I) ~ Ern () tJ ~ ! f'I ) 
ADD 0.. 06 C()t:TIt ~ Gr:tKY r-/\CT0P (351.59 rER DAY) 

FOP. n\,f7:;I!r::J\~, T;\;(;:$ N:D H~Sl'P.AI ·~CE 

•• 
? 

DE!"'~ECIATIO~J ( 7.G VEM-:S) 
TOTAL 
ADD I).()S~; Cm·ITTflr.n!CY FACTOR 
C 0 S T 0 F () n r: rU\ T I () r ~ S 
TOTAL prE TAX nROFIT PEn TON 
LESS ~r-:PLr:TTON 
T A X ,Il.. ~ L E r I : C () i ~ [ 
1 t·! C () t • >: T ... \;< .1\ T 5 2 % 
N~T p~OFrT ArT[~ TAX 
/\DD r: .\C!: Dr:rL[TIO~! 
Pr.OFIT PEr Tn~ ~ r .. rTEr. T/,XES ( O.11G5 PEP. nourm) 
.\DD r.I\C~: Dr:r~r:r. Ii\ T I ()t·1 
C/\C:!I rLO'" nEr T0~~ O!- orE ( O.I}I~O rEr. o(')ut!D) 
TOT.,\L C./\~H :7tJ~11 :"lf7P yr?Ni? 
0l\'.'L::,\Cl: I~~'/:::)TtT~!T P! ','E .. '\~r; 
~'r-:T f'r.nr- T T f .. ~7Tr-:::. TA;.:r:S f"I!:P YE/\P-

T0T ,\L C:\S!I F Lm I 
TOT:\L CASII FU".! c[ror.~ TAXES 

~ .I\ TE OF P-ETURt! OF r tlvr:s niEt-~T GEFOr.E TAXES 

on "()U '. 'AllT /\~ ·!0T:IE~ r.'Jt~? -rES:l, t'('=O 

: IS .1! eo 
: C .511J 

= 0.JI0 

= n. 2 n 1~ 

: 1.000 
: 1.(50 
: 0.000 
: 0.000 
= 1.P-58 

= 11.50 e 
: 0.270 
= o • !tl! 1 
: 5.219 
: 0.2(;1 

= 5.}'3c? 
: 2 • r( ~ I!-;> 

= O.95?O 
: 1.7722 
= ().~;:l'j 
: O.r.S0( 
= 0.9520 
= 1.CC'2(;7 
= I). }'J'12 
: 2 • 2 II 3 S 11 5 
: 1()(I!,(O!!. r.!"'00 
: 1 • }~ 0 f):. 
: 0S::~r:r.~"r:n 
: 7(.':-r;r.72.C0.C0 
= 1 (1'( (; 2 3 (I () • (1000 
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KEYSTONE WALLACE RESOURCES - - - PRELIMINARY FINANCIAL REP0R T 

1. f.<::TI·~:\T[[, TOTI\L nL/\tIT P"!~ST''f.t~T Ie:; $ lsarOaO 
ct,Pt'.CIT'.' 13()() Tn~!s nr:p D/\Y I\T O.CC.O'0 
T0TI'L Tm!S 0;- (,p.e IS 3}IOCOOa 

_ 2. A'IE~,\G!: ~0lJtlnS "F cnOPEr. ncr Ton 17.200 /\T 
VI\l.UE (IF C()PrEp. P[P. T()t! l\T O. 500a 

o . 9 a 0 = 15 . I! [3 () 
= 1 . '{ I: (l 

• 

u-: S5 r!O'~.l\L TV /\ T 2 ¢ rEr. pounD 
G~():'S ~;\L[S 

3. C05T Tn r~rDUCE COPPER 

? . 

l';HII~!r"l! .. \ULH.!G At!D ST~Irrn~G 
CPUSH,r.rI~~~ ~nf) FLOAT 
U:=:.\Cf!n;r"s~< -r:~' 
n.t\p.!~~TIt!r C,\Ti !(;Q~ AT ( (). oo¢ PEn "()two) 
snCLTl!:S ,..,\t·lD ?r:fH!n:rs AT ( G.]? PEP. rnurm') 
T f) T ,\ L D J ~ ~ C T C () S T ( () • 2 9 n:: :-'. P n t W f) ) 

J\.DO Q.~G C0!:TItIr,r:r"C': FACT0f! (31)1.59 PER ot,Y). 
F0!! OVEr:1 !E:·.O, T/\>~:-:S N!D I!lS!.JP-N:CE 

D F. 0 ::0 E C 1;\ T I r 11 ( ., • 6 YEA r. S ') 
T0Ti\L 

. . t\DD (). ()~i('5 ':CH'Tlt~(.CPCY fACTOR 
enST OF nn[~~TTnN5 
TOTAL npE T~X "ROFIT rEr. TON 
Lf.SS r:-·CPLETT ntl 
T/\~'\~:U: T ~:cni:[ 
I!-~CO:~E Tf,/( AT 521>" 
~~T p~n~TT A~T[r TAX 
l\ 0 D ~ l'l. r. r. Dr:: n U: T In t! 
PI'OflT 'J[[; T0~: .''-FTCP T/'.;([5 ( O.Oesr:: PEf'. f"l0u t :rl 

ADD :-.i/\C!~ r~ ::()r.ECJI\TIm~ 
e.t,SI~ FLJ)" nr:~ Tnrl OF orE ( 0.1171 ~[r PCUtJD) 
T () T .~ L C /\ S ! ~ r-1. (I': I ~) E ~ YEt .. R 
r> P. Y L~ /\ C l : J t ! \l !: r:; T ! , [ I ~ TIt' '.' [ :'\ r. s 
t:~T rf' (~1- IT r,!;TEf: T:\X~S p::~ YE/\P. 
Tf'T/\L C o'\';!! ~;Lr'\f 

j(H,\L C.~.sli FLO~·I P.EFOP.E T P·.>:ES 
RATE (IF RETUfH·! OF UNESTr1Et:T ~[f()R[ TAXES 

co YOU \.I!\tlT AN0Ti IEP RUN? YES=l, tlO=O 

= 0.310 
= " It? n • J~ 

= 1.000 

= 1.r.50 
= G.ona 
= O.COO 
= 1.8,)3 
= 11 .5 ()~. 

= 0.278 
= 0.41\1 

= 5.219 
= 0.2(1 

= 5. 11 ~r. 2 

= 1.9~O~ 

= 0.R35() 
= 1.11113 
= O.5'j 9]! 

= 0.53 1; 9 
= O.E3S9 
= 1.3'7078 

= f). Ii Ill? 

= 1.~11~S3 

= C~97?1.5r;nn 

= ) "I!I'( 
•• , j 

= (r'" I, ...,"? ~ n r- (' 
., , " , . ' . ' ~ , • I .' . 

= ( J.r~ ("\I' :: r; • r. ') f' n 

= C 13 0 (9
'
\ . r, r 8 ~1 

57(\:-
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YSTONE WALLACE RESOURCES - - - PRELIMINARY FINANCIAL REPORT 

. - ... 
'1. C5T H''\ TED TOT,\L nl.f..t!T Jt:\'r-~Tt·C·IT IS $ l~'QO()O 

CAPACITY 1300 TONS rE~ nAY AT O.95n~ 
TOTAL rm!s OF nr.r: IS 2300000 

?. 1\ '! r ~ /\ '; 1: ~ (' ~y, : r s (' r- C 0. n n r: p n r: !" T (V I 1 ~ . a 0 () AT 
V:~LtJr:. or- C()Dpr.r. pr:r Tnt! AT Q.5?50 
LE~~ RO~ALTY AT 2¢ P[P POUND 
GP.()5S SALES 

3. C05T Tn P~OOUCE COPPER 

r ·H~~n·G.,Ht,ULJ::G i\t~D STf~IPPING 

CP.USH.,Gp.n:r; N'!D r-U),.,\T 
LE/\Cr! 1 tJG., SX -[\'! 
'~/'\r.f:r:TI~ ,lr:" CI'"T~!('DE /,T ( o.no¢ rEp. PO'.Jt·1D) 
S"'TLTr~!(: J\"m RC=U!Jt!G AT ( 0.12 PEr P0utm) 
TOTAL DJ~ECT COST ( 0.27 PE~ rCU~D) 
ADD 0 Oc:. CO~'TI~''''r~IC'/ r.'ACTon ("Jr.r: 7(: PEn • jl~ It •• • : ' •••••• - .. I", -,'..)1...1, OJ _,....~ 

FOr. ('lV!:.f~!lE ... !.r>J T/·XrS /\rm H:SU~At,!CE 

nEr~r:CIATJ0N ( 5.1 YEARS) 
TOTAL 
i\Df> o. 05~~ em!Tl ~!G[tKY FACTOR 
COS T () F () n :: R.l\ T ICm S 
TnTAL nRE TAX rrOFIT PER TON 
L!:SS D[PLr:TI at'! 
T f,X/\G LE I ~:C m~E 
JNCO~E TAX AT 52% 
NET prOFIT AFTEr TAX 
ADD [3/'\CI~ O[ [1 U: T I Ofl 

DAY) 

P P. 0 r- I T P [ f1 T m·: II, F T r: PTA X [ S ( 0 • 106 3 ~ E n po U N D) 
,.\ D r> n A C l~ !: [ t") ;! r: C I /\ T I (\ ~ ~ 
C.V:::l FLO" ~E!' TOt! or- orr: ( 0.1111111 ~r:!" pnlJtm) 
T (' T /\ L C J\ :::: f F L 0.',' P [ r. Y r: /\ R 
P ',\'Y!\AC!~ It1\/r-:ST:~[t!T n: YEARS 
tH=:T PROFIT Ai-TEP T!~XES PER YEAR 
T0TAL CA~li FLO\! 
TOTAL C,.'\SI! FLO'! nEFOf:E TAXES 

P-l\T': or- !:ETUi:i: or- Ir~'1[STr~r:tJT EEF0fZE TAXES 

• ~ • . .: -f •• 

" " 

0.~oa = 17.100 
= n.9'!'f 
= (). ~ I! 2 
= e.635 

= 1.000 
= 1J550 
= 0.000 
= 0.080 
= 2.052 
= I! .702 

= 0.282 
= O.~52 
= r. f;3G .J .... 

= 0.282 
= 5.9181 
= 2. 717 1; 

= O.9r75 
= 1. 'r 29 ') 
= 0.8995 
= O.R303 
= 0.9275 
= 1.81 r( 8 6 
= 0.(,52?' 

= ~ • Ir'{ ('\ ~ J? 
= 1l','?'J30..0rnO 
= 1. 2"f9 r. 
= rC2573.S1000 
= 5:-f:1072.0;)00 
= 7 'f 1: ~ 9 ') 0 . 0 [) 00 

78% 

r 
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KEYSTONE WALLACE RESOURCES - - - PRELIMINARY FINANCIAL REPORT 

1. EST H~J\TED TOT !\L f>LN!T HIVES Tr~n~T t S $ 15 ao 0 on 
CAPAC I TY 1300 T0.tlS PER DAY AT 0.9501'.; 
TOTAL TOt!S OF onE IS 231)0000 

',2. AVE~AGE POUNDS or C0DPE~ PEr TON l~.noo AT 
VALUE 0F CO;>~E~ r[R TO~ AT 0.5000 
LESS r.OY .fI.L TY AT 2¢ PEr r0Ut:D 
GPOSS SALES 

3. COST TO Pr-ODUCE C0PPER 

? 

r,1 P!H-!G, HAUL I ~!r,; At!D STP-. I PP 1 NG 
CRUS:!, G ~ I t!O lVW FLO/'. T 
LE;'\C !IH,G, SX -F.\" 
f1AP.K::T I ~ .:'; CATI{OD~ /\T ( 0.009 PEP. POUt!D) 
$! '~!:LTHIG Arm r.r:r-It~H!r, /\T ( 0.12 PEr POUt:D) 
TCTAL Dl PEeT COST ( 0.27 ncr. f10lmD) 
ADD o. 05 C0t,ITT t·!GfTCY r-/\CT()R (366. 7G PEP. DAY) 

FOR ()'/E?Hr:AD, TAXES M![) II'!SI.Jr.Ar!CE 
DEPRECJATI0t~ ( 5.1 YEARS) 
TOTAL 
ADD O. 05!',; COt~T It'C::NCY FA,CTOP-
CCST OF Ort rrATI0nS 
TOTAL PPE TAX DrOFIT ;>[~ TON 
LESS DEPLr:TI()j.J 
TAXJ\!3LE It !C0i-1E 
If.'COt~[ T/\X /\T 52C'~ 

NET P ROFIT AFT~P. TAX 
ADD 8ACf: D[;>U':: TIO I',; 
PP.OFIT PE P TCH·: AFTr:r: T,\XES ( 0.092 11 PEP. POU t,'D) 
ADD GACK D ~ p r~ ECI ATTm-! 

CASH FLO ~ : ?[ r TOIl or: 0P'[ ( 0.1305 PER POUt!D) 
TOTAL C/\S: ·! F L0',.' ;>EP. YE/\f! 
"/\"0/\C1'::' T ~' V [ ST'~ r ~ ~ T It: ':EARS 
t: r:: T ~~O;- T T /\ FT:;:P TAXES r[~ YE/\R 
TOTAL CASH FLm'! , 
TOTAL CAS:i FLO" ()EFORE TAXES 

RATE OF RETUr;~J OF I tN[STI~[NT SEr-ORE TAXES 

no YOll ~'/\t!T ,\f"l0TIIEr RU~ ,!? YES=l, r:0=O 

' • . -,T' '- - "- '-

0.900 = 17.100 
= [30 ~50 
= o . 3 I! 2 
= 8.208 

= 1.000 
= 1.F.50 
= 0.001) 
= 0.000 
= ~.052 
= 4.702 

= 0.2C2 
= 0.(;52 
= 5.(.36 
= O.20? 
= 5.~1~1 
= 2.2e99 
= 0.923 1; 

= 1.3665 
= C.'{1()6 
= 0.0559 
= O. 9? 31\ 
= 1.5793? 
= 0.(.522 
= ? • 231 I: 89-
= 1 ()~) C C 111 . 0 C " 0 
= 1 • }! 1 r 'C; 

= '{ II n 3 (~ 5 • cn :J () 
= 5132 J:22.00Cc) 
- () r{ (. f, 7 )! 5 • () 000 

70C![) 
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KEYSTONE WALLACE RESOURCES - - - PRELIMINARY FINANCIAL REPORT 

1. rSTJr1,.\TrO TOT/\L PU\!!T Jt:'1r~Tr·rt:T t S ~ 150QQOG 
C""/\CITY 1300 TOilS PEr. f)i\Y /\T (1.950~ 
TOT/\L T()!~S Or- O~C 15 2300000 

. ". I\VEP./\Gr- PC'tJ~!!",S OF connr-r. rEr T('I~I 19.000 I\T 
'I J\ l U r: r. F C () r PEr :> r: r. T () tl /\ TO. 550 a 
U;-$ 5 r.OY /\L TY .~ T 2 ¢ PEP rr.ut!o 
':".ross SALE$ 

3. C0ST TO PP-ODtlCr: COPPEr. 

r';Tt!HJG,!l.fl.UlH!r. /\PD STPIPPIt:G 
CP'IJS:i ... G~I~~D f...!!D r-LO.fl.T 
u:J'l..Cjln!r,/~x -E\! 
t1r\P.I~r:Trr~G CAT!!ODE /\T ( C.oo¢ rEp. rOUi![)) 
~f.1r:lTP;r, M ·:D P-[FHlIr!G AT ( 0.12 PC? P()Ut1f1) 
TOTAL DIrECT COST ( 0.27 PEP nOtJ~D) 
ADD 0.06 C0NTI~GENCY FACT()~ (3(C.7G PEn DAY) 

r-nn OVr:r.H~/\D, Ti\XES Atm H:StJRAr~CC 

n ~ p r !:: C 1.\ T lotI ( :; • 1 YEA R 5 ) 
TOT/\L 
AD:> 0 • 0 5 "; C (' ~ ~ TIt!:.· [ ,...! C Y r-1\ C T () R 
CClST Of 0."EP./\TI0t15 
T~TAl nrE TAX rr.orJT rE~ TON 
LFS S ocr> lET I m 'l 
T/\XAeU: I~~Cm~E 

H!Cm:E TAX AT 521'j 
tlET nr.0frT AFT(':P- TI\X 
ADO f1AC!~ D':PlrTI0.t·j 
r'I·~r.r-IT P[r: H'!! ,'\fTrr. Tt,XES ( 0.120] nCP- r0IP!f)) 
ADD ::~ .~CI~ D[n~ECI/\Trm~ 

C:\~H ru:~! fl[r! TOt! OF 0P-r: ( O.15~11 PEr POU!'f)) 
TOT/\.L CAS!I fL0

'
. ' ~[I~ YEAr. 

~ .. \Y2/\'C!~ I t:'/r:~ n~Etn I~! YF:l',PS 
t!::T !"'rar IT !\rTf:r. T:\;<r:~ PEP YE/\R 
T0T/\l C/\SI! rLo',' 
T~T,'\L CI\C;:: fU·) ~:.' cr:rORr: T/\XES 

RATC OF RETURt~ cr I !·!'/ESTitG:T crTCRE TAXES 

DO YOU I./AtlT MlOTlI!::R RU~!? YES=1, tm=o 
? 1 

r. ~ . T r P \j '\ l U [7 ,.. f (\ P v " 1 " ") • ~ . , . . . .. ) . , ,, ~~, I 1\.... • • • 

? 1 ~) () ~ () () ~ ... 1 n 

" 

0.900 = 17.1'j() 
= ~ • J~ 05 
= O. 3'~:'. 
= 9.0(.3 

= 1.000 
= 1.650 
= 0.000 
= a.coo 
= 2.052 
= ~.702 

= 0.282 
= o Gr.., • i .J (~ 

= 5 r:"6 ..... ..) , 

= O.2C2 
= 5.~121 
= 3.1 J: I! ~ 

= 1.~Sl(; 

= 2.01)]2 
= 1.rP~:l 

= 1.001\ S 
= 1.051C 
= 2. ":.O! 1 
= " (,)")? ~ I. . c_ 

= 2. r{()f.S79 
= 1?C>~228.ncCl(} 
= 1.1(7J. 
= ,.,rlr. ... r:I' 

, 1,-/ ' . .(~()0 

= :. ~ ~ :' 7 ? 1 . (' ~ n ~ 
= S 73 3 ~ J: I) • ~ ~ () C) 

85~;j 

300, .95,;:30()()O~,lS',.0(),.50/1,l.GS/C/O, .1?, .01':,.0) 
rOLL PI\rr:p. TO !!r:;<T f"ll\GE, TYPE A!JY l/\::r:l O~ T1 TU: I\~;I"' np[ss r.:'TtJr.t~ I~r-Y 

P.\U~E AT LJt~E 33) 

' re 
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KEYSTONE WALLACE RESOURCES - - - PRELIMINARY FINANCIAL REPORT 

1. r:STP' .".TEII TOT,'\L PLl'·J~T It!'/FST~Tr!T J:, ~ 150(,)()OO 
CN~',.cIT',' 13:10 T()~!5 rcl" D/\'( l\T r.."llIO~:. 
TOTAL TOtJ5 C~ onE IS 5100000 

2. /\Vr::-'l\GE POUNDS or- COpOEr? PEP. Tm' II!. 800 /-.T 
'If,LVE or- COfH>[R PEr~ Tntl I\T 0.5250 
LES 5 P.OY.!\L TY AT 2¢ PEr P0urm 
Gr.055 5.!\LES 

.3. C05T TO PRODUCE COPPEr 

tHt:ING,IMULING ,''..rm STr.lr>Plt\G 
CPUS:I,Gr-n.:O Arm r-LOAT 
LEl'.Cli! 1:(:, SX -0' 
t~ ;~RKr::TH~r; C~.TllC[)r-: lIT ( O.OO¢ rEr PO'Jt·fD) 
St1ELTIt-!G /\~iD r..Er-n!I~·!G AT ( 0.12 PET rout~D) 
TOTAL Dlf'!. r:CT COST ( 0.32 P[~ r>OIWD) 
ADO O.oC COiHItlGEt:C Y F/\CTO~ (331.37 rr:~ DAY) 

fOR OVER:iE/\O, T."'.X[ S ;'\t~D 1~·~5Ur.M~CE 
DEPrECIATlml ( 11.1! YF./\~S) 
TOTAL 
ADD O. ') 5!'; cor·! TIt 1(; r::t.IC,( r- AC TO~ 
COST or 0nE~ATI0NS 
TOTAL prE TAX rroFIT r>Er .TON 
LESS C'[PLETI0N 
T AXI\f: LF. Tt~COt ·lf. 

P!cmlf: T:'\X /\T 52: 
W::T P~~f)r= I T ;\r-TEr.. T,'\X 
!\CD r .I\CI: ~'::PU:T J('~J 
rp.O;--IT PER Tew l\rT~r~ Tl\Xr:~ ( 0.0909 !"E~ rOU~~f)) 
ADO 8\CK DEP~r:CJ~TION 
C/I.SH FL()\! i'E~ T(lN OF OR~ ( 0.1130 PEP- POUtw) 
TOTAL C/\SH FLO~I PER YEA~ 
PI\YC/\CI~ HIVESHI[j!T IN Yr:A~S 
t' ~ T r f' n r I TAr- T F. :: T .I\ X r: S f> r: n Y r::'\ R 
TnTl\L C:\Slf ;=L(I'.' 
TOTI\L CASH fLO" nr:rrp-r:: TI\XES 

~/\Tr: 0r- r.[TU~i~ (IF I ;~VEST:lr:t':T BEF0r..E T/\XES 

no YOU '.'AtIT I\!J(lTIIr.r~ rU~,f? YES=l, fIO=O 

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

O.~OQ = 13.320 
= G.993 = 0..~GC 
= 6.727 

= 1.000 

= 1 (SO . -
= O.OOf) 

= 0.000 

= 1.50f: 
= l·l. 2/! 8 

= 0.255 

= 0.29 11 

= 11. 797 
= (' • 2 II () 

= ~.r)373 

= ] rr:n? ... v • • ..; 

= O.7(..?2 
= r. • 92') J. 
= ('./17 [3 II 
= O.I!I'l( 
= O.7(r;2 
= 1. ?1() (":7 
= O.29~1 
= 1.50 I, Sl r, 5 
= 711H1S. jO('O 
= ;?l005 
= 57 /1 ':S(.7:l()() 
= 7(7~~11~';'. ' 1('';:) 

= 1 () 11 S !: r~ . (101) ~ 

J~ 7~.j 
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KEYSTONE Vv"ALLACE RESOURCES - - - PRELIMIN.t\RY FINANCIAL REPORT 

1. Ft;TII'II.TrD TOTAL Pl/\~·~T n!\!EC;Tr~n'T IS $ l~OOOOO 
C 1\ ~ ,~. CIT': 13 0 0 T 0t ! S P [R n f~ Y AT C' • 7 1: 0 "j 

TOT.:\L T(H~S OF Or-[ IS 5100000 

. 2. ,\Vt:~,t\G[ P(lUNDS or- COPf"[r PEf~ T0N I'!. SAO AT 
VALUE OF conpEr PEr. TON AT 0.5500 
l~SS nOYALTY AT 2¢ PEr P(lUND 
f;!'1.0S ~ S/\LE S 

3. C05T TO prODUCE conpE~ 

,~Jt'P'G,H/\ULH!G AW: STPIPrn:G 
CP.lJ5H,Gf'.It-!D M.fD rL0AT 
LE;\C:!Jt 1C,5X . -CH 
r~.!\fl!:ETIt'G C/\TI·{nDf: t,T ( 0.009 PEP P0U~!["') 
St~EI.TTt'G ,'\~:[) r"EFlf'!IW; AT ( 0.12 rE~ POU~I[)) 
T0.T/\L DIrECT COST ( 0.32 rEp. n('wm) 
ADD O.oG cmnp:GD'CY rA.CTOP. ( 331.37 rEP-

F,)£"!. O'iEPilE.I\D" TA~[S A~m n.:sU!','\t·!CE 
DEP~E<:I.A.Tlotl ( 11.4 YEARS) 
TnT /I.L 
ADD O. 05\'· COf .~TI ~,!sr:~!CY PI\CTOR 
C0ST or O~E~ ,.\TIr~JS 
T0T~L r~E TAX prOFIT pcn TON 
LFSS DEr'lLETION 
TAxt\rLr:: p !COnE 
H!r:O!:E T,lI.X AT 52~, 
Nr:T prOFIT AFTER TAX 

0.900 

DAY) 

;\DD n/\c!: rEr>LETIO~! 
p ~ (\ FIT r:: ~ T m! ArT [ r. T .~ X [: S ( 0 • 10 1; 9 PEr.. ~ 0 U t.! D ) 

? 

;\flI: :?o AC!: D[[') ;~ [Clp.. Tlnl': 

CASH FLO'.: PEP H~tJ or- OR.E ( 0 .1~GJ rEr.. POUt'D) 
TOTAL CASH r-LI)\! rcp YEAr 
PAY~'.;\Cl~ P~'.'r::ST1~r:~~T It! YE :\RS 
!JET r>r:O;:I T /\'FTE ~ TAXES PEn YEAR 
T0T,'\L <:/\SII FLO'. I 
T0T i\L C.\SH !7 LO'.! ~ [FOR. E T ;\XES 

RATE FO RETURN OF I ~:v[Sn'r:t:T DEFORE T/\XES 

0:') YOU ~·AtH ANOTHEr. RW~'? YES=1, NO=O 

= 13.320 
= 7.326 
= O.~()G 
= 7.0(;r, 

= 1.nOO 
= 1.(50 
= 0.000 
= 0.000 

= 1 S98 . -
= !I • 2 118 

= 0.255 
= 0.29

'
1 

= I! • 7')7 
= O.2l!O 
= 5.r373 
= '2.0223 
= O.g192 
= 1.2011 
= 0.625(; 
= 0.5775 
= 0.81'12 
= 1. 3~he3 
= O.291~1 
= 1.6907~~ = 8(\2?~3.5Clr.() = 1.P.G97 
= r.r."7"lr:: nno" .... l'L ~ . . J.\ ;I~J V 

= er;?]0(G.C'JJO 
=11G137(.O.000Q 
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YES 

TYPE OF SF:flSTTIVITY M -!AlYSlS(PlOT,SENS ,TAP: OR nUlT)'? TJ-\C 

INPUT '1AP-IAr?lE TO BE VAr.l£:D? 7 
RANGE? .25,.40 
OUTPUT VARIAGlE? 16 

Sr::~!51TJ'lITY OF OUTPUT VARIN)lE IG TO H~nUT 'lAPT/\P-l!: 7 

J N? 'JAR. 7 OUT. VAR. In 
----------------- ------------------

-1.9198 0.2500 
0.2(,50 
0.2nOO 
0.2950 
0.3100 
0.3250 
0.3 1100 
0.3550 
0.3700 
0.3850 
0. 11 000 

-1.6876 
-1./155 !j 
-1.2232 
-0.9910 
-0.7588 
-0.5266 
-C.29 1!4 
-C.Q~22 k - 38~ O.170(y...::.- -Brea .even - )' --

0.'~022 

'._'NH t-10RE OUTPUT -- 'lAP... AS rut ~ c. or- I ,,!rUT VAR. 'I? rw 
VARY OTHER H~P~JT VAR I l\D lES? YESD 

OUTPUT VARIABl£:? 16 

SENSITIVITY OF OUTPUT VARIAULE 16 TO INPUT V~RIABlE 3 

HIP. VAR. 3 OUT. VAR. 16 
----------------- ------------------

(). 11500 
0.:1600 
0. /:700 
0. 11800 
O. II') 0 0 
0.5000 
0.~100 
0.5200 
0.~300 
O. ~/I 00 
n r,r,nn 

-0. 110 110 
-0.3372 
-0.2703 
-0.203 /1 

-0.13(;6 
-0.0(97 
-0. ()0~9 I3rcakcven - 0.52% 
O.OG}!O~ 
0.130<) 
0.1977 
o . ? ('/1 (j 

o 
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KEYSTONE WALLACE RESOURCES 

ORE RESERVE AND FEASIBILITY REPORT 

SUMMARY: 

Keystone Wallace Resources presently has a nunIng and 
leaching operation in the Lisbon Valley near Moab in southern Utah 
which is producing in excess of 750, 000 pounds of copper per month 
from copper oxide ore mined in the sedimentary sandstones. The 
ore reserves in Lisbon Valley have been increased to over 7, 000, 000 
tons with an average ore grade of 0.65% equal to or -more than 
90, 000, 000 pounds of copper. The major part of these reserves is 
ten miles from the existing plant site and the geological potential 
exists for increasing the reserves in this irnrnediate area by 100 
percent or more. 

Part A of this report covers the feasibility of constructing 
a Flotation-Leach, Solvent Extraction - Electrowinning Plant to 
produce cathode copper, thereby bypassing the conventional smelter 
with its attending high cost. The flow sheet for this plant includes 
a break-through in metallurgical concept whereby the mixed oxide 
sulfide (chalcocite) sandstone ore can be readily floated with 93-95% 
recovery of the copper. The flotation circuit produces a small 
tonnage of high-grade concentrate for leaching to produce, through 
the use of solvent extraction and electrowinning, a 99. 95% cathode · 
copper product. The basic metallurgical test work on this approach 
has been done by Hazen Research. The advantages are lower capital 
inveshnent and higher copper recovery with lower acid consumption 
and operating costs. 

Based on known reserves in Lisbon Valley, this feasibility 
study shows that a 3, 000 ton-per-day-plant, using an average ore 
grade of 0.65%, will require an additional estimated $4,600, 000 
inveshnent':< to produc e 35, 000 pounds of copper per day, or 
12, 000, 000 pounds of copper per year. Of the $4.6 million, $1. 5 
million is a firm turn-key proposal for the engineering and installa ­
tion of the Solvent Extraction-Electrowinning plant for producing 
30, 000 pounds of. cathode copper per day. This complete facility is 
available with financing or can be obtained on a lease-purchase 
arrangement. 

The return of inve stment is estimated at 34% with 50 ¢ 
copper, and this would increa se to 39% for 53¢ copper and to 47% 
for 56¢ copper. The investme nt payback period for 50¢ copper is 

:!~ The Inining, mobile, and plant equiplnent no,v in use at Lisbon 
Valley, and which can be used in the new project, has an esti­
mated value of $1, 400, 000: 



3.0 years with a cash flow of $1,550,.000 per year. At the present 
ti:rne, there is every indication that the price of copper has 
"bottomed out~ If Taking into account the devaluation of the dollar, 
market future s indicate the price will be moving upward again. The 
additional potential re serve s in the area should extend the operation 
or may justify a larger plant. This, of course, would certainly 
increase the return on investment. 

Part B of this report shows how the nearby Cashin mine, 
with 35,000, 000 pounds of known copper reserves, could be operated · 
to produce a flotation concentrate for the Lisbon Valley plant to 
increase the production of copper to 4?, 000 pounds per day or 
16, oon, 000 pounds per year, with an added inve stment of about 
$1,500,000. A nearly new, complete, dismantled, 1,000-ton-per­
day mill and flotation plant is presently available in Arizona at a 
quoted price of $500,000. This investment would also improve the 
return on investment in the Lisbon Valley plant by virtue of its higher 
production output of cathode copper. 

The Cerrillos, New Mexico property of Keystone Wallace 
Resources, with its 5, 000, 000 tons of 0.5% proven copper oxide 
reserves, could be incorporated into this concept, or may justify a 
separate proce s sing operation which would open the door to exploit­
ing the numerous copper oxide deposits in the Red Bed Sandstones of 
northern New Mexico. Keystone Wallace Resources also holds a good 
l28-claim copper prospect near Cuba, New Mexico·~ 

Part C of this report shows the Part B concept expanded 
to where the Lisbon Valley operation could be considered essentially 
a geographic center of numerous known copper deposits in the south­
eastern Utah Four Corners area. Under this concept, the Lisbon 
Valley plant could be e:h.'Panded to serve as a Hydrometallurgical 
S:rnelter to produce cathode copper from the oxide concentrate s 
delivered from. a number of smaller satellite mining operations 
located in the Four Corners district. 

Under this concept, the copper oxide reserves in the 
White Mesa district near Page, Arizona, alone, could contribute 
another 35, 000,000 pounds of copper for the Lisbon Valley plant. 
The potential from this area is much larger. 

The total potential of this concept presents the opport.-unity 
of producing 300 -400 n1illion pounds of copper that may otherwi se never 
be produced from this area in the years that lie ahead. We believe this 
is important to the conservation of our natural r esource s, besides 
producing a beneficial ret.-urn on capital inve stn1ent. 
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reserves indicate tho se re serve s thought po s sible considering the 
size of target. Such reserves have little or no drill or sample 
support. 

The deposits are all fault controlled and occur at inter­
sections of perIneable sediInentary units with faults where the s.e 
faults either change attitude or where side faults begin. The 
Inajority of the Inineralization is in the Dakota and Burro Canyon 
forInations, but is also found in the Mancos and HerInosa forInations. 

The copper mineralization is. concentrated.at both ends 
of the Lisbon Valley structure where Inaximum fracturing could 
be expected. 

The distribution of silver is not exactly known but the 
southeast end of the structure appears to contain Inore silver than 
the northwest end. Silver analyses are conspicuously lacking 
because the priority has been handling the exploration of copper 
analysis and the routine but necessary daily mill saInples. The 
silver analyses are planned as soon as tiIne permits. Silver 
reserves can only be based on the liInited analysis and as such 
can only be considered as inferred reserves. 

The present mill located on the Big Indian property 
processes ores froIn the Blue Jay, GTO, and Micro/Harding -
Micro/Costanza orebodies. The ores are blended to give a 
unifo rIn mill he ad. 

A copper exploration pro graIn is presently underway 
utilizing biogeocheInical and geochemical prospecting, infra-red 
imagery, surface Inapping and drilling. Results thus far have 
been encouraging. 

The estimated combined potential reserves of the Lisbon 
Valley project are considered to be in excess of 350,000,000 lbs. 
of copper which includes 230,000,000 of copper proven and indicated 
with 130,000, 000 lbs. for which there is son~e drilling and other 
geological evidence . Such reserves offer the potential of a 
successful long-terIn operation in Lisbon Valley. 

The calculated reserves are aU under the cont rol of 
Keystone Wallace Re source s and negotiations are well advanced 
on the rernaining favorable areas. 
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A. Micro-Costanza and Micro-Harding 

This property is in sections 25 and 36 T30S, R25E. 
Much of the ore that has been processed has been taken from this 
combined orebody (approximately 200,000 tons averaging 1.2% cu. ). 

The ore occurs in two parallel mineralized sandstone 
units dipping approximately 300 SW. The total thickness of the 
known ore units varie s fro:t:Tl 20 to 30 feet. Mineralization is 
conside red to be in the lowermo st member of the Manco s formation. 

Some high- grade direct shipping ore had been produced 
from underground workings by previous owners. 

The sulfide content of the orebody increases with depth. 
The planned limit of open pit mining is ISO feet. The re serve s 
could be increased by as much as 5,000,000 Ibs. of copper by 
underground mining below the ISO foot level. 

The silver content of the orebody is appreciable. Intervals 
containing as much as 2 oz. per ton have been noted. Approximately 
100,000 oz. of silver are indicated from the present knowledge of the 
depo sit. No silver is pre sently being recovered. Preliminary te sts 
indicate that 50% of the silver is recoverable in the proposed 
flotation circuit. 

, 

A considerable amount of low-grade copper ore is known 
to parallel the high- grade ore presently mined. Little information 
is available on this potential but surface outcrops and limited 
drilling indicate that the low-grade reserves may be in excess of 
several million tons of 0.5 to o. 6% Cu. 

B. Hi-Lime 

The Hi-Lime property is in sections 17 and IS, T30S, 
R25E. The property is now leased by Keystone Wallace but 
arrangeTnents have been made to purchase ore from the pre sent 
owner. 

Mineralization occur s as malachite dis semination in a 
thin sandstone m ember of the uppe r unit of the Hermosa Formation. 
The sandstone is about 6-8 fe e t thick and occurs between nvo dense 
fossiliferous lilne stone members. The color is light gray where 
mineralize d a nd grades rapidly to light brown or tan whe r e not. 
The ore lilnits are thus easily defined. 
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The average grade of the oxide portion is 1. 5% and of the 
sulfide 1. 1 % copper. A cutoff of 0.2% was used in the calculations. 
A cutoff grade of O. 35% would only decrease the total reserves by 
about 100, 000 tons (400, 000 - 500, 000 Ibs. of copper) but O. 2 
appeared to be a ITlore natural value. 

The cross sections upon which reserves were calculated 
were based on extrapolation of thickness and grade between drill 
holes. No unusual thicknesses or grades were noted and the 
reliability of the se extrapolations is expected to be good. 

The dip of the orebody increases to the northeast. Present 
pit design allows for a 10:1 stripping ratio along the northeast side 
of the pit. The reason for permitting thi s high stripping ratio is 
because of the apparent low stripping co sts being experienced in 
this pit. If the co st of stripping increase s to more than $0. 18 per 
ton the pit limit should be pulled in to an 8:1 ratio. However, the 
average stripping ratio for the entire orebody is about 5:1. A 
detailed study of the benefication portion of this program may 
indicate decreased costs will permit a higher stripping ratio. 

The figures used in the tabulation are based on the ore 
reserve as of DeceITlber 1, 1971, allowing for tons and grade since 
the original re serve s were estimated. 

(9 & 10) 
D. Sentinel: 

The Sentinel orebody is in sections 25 and 26, T30S, 
R25E. Low-grade ITlineralization has been recognized in the area 
and some drilling in 1967 delhnited approxilnately 600, 000 tons 
of O. 50% Cu. No effort was made at that tiITle to probe the lilnits 
of mineralization. 

In May 1971 an exploration drilling prograITl was initiated 
in the alluvial valley approximately 1200 feet we st of the previous 
drilling. This exploration was directed toward locating the major 
northwest trending fault that resulted in the down-dropped central 
block of the Lisbon Valley. Since the known copper d eposit s in 
the region are related to faulting the area iITllnediately adjacent to 
this fault was considered to provide an excellent target for 
economic mineralization. 

(9) Appendix VIII - Sentinel Ore Reserves - Letter to A. J. Zinkl 
from V. J. Hoffmann 

(10) Drill logs, assays, etc. - available at KWR office. 
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The location of the projected fault was estimated from 
aerial photographs and field examinations. Drilling in the alluvial 
valley confirmed these projections. 

The down-dropped side contained abundant sulfide 
mineralization (pyrite) but no sifnificant quantities of copper. 
The upthrown side was found to contain about 100 feet of low- grade 
oxide copper mineralization. Drilling was continued away from 
the fault on approximate 100-foot center s. A drill hold interval 
of 100 feet is considered necessary to provide mine control of a 
low-grade ore body. 

From this preliminary exploration and a detailed study 
of surface exposures, an area of approximately I, 300,000 square 
feet was delimited that could contain Iow- grade copper mineralization 
(0.4% Cu). The average thickness is about 65 feet depending On 
cutoff grade. Proven re serve s from the initial drilling com.pleted 
thus far include approxhnately 3,500,000 tons that average about 
0.38% Cu. The indicated ore zones include an additional 500,000 
tons, with inferred reserves of another 2,000, 000 tons. Topographic 
maps of the area have been completed. Contour interval is 5 feet 
and the scales are 111 - 200' and 1" - 50'. 

While the mineralization is known to be low grade, it 
appears possible to economically exploit the resources due to the 
large tonnage (relative to other deposits in the Lisbon Valley) and 
to the fact that mineralization is near surface and the stripping 
ratio is low (about O. 6: 1). Additionally, the royalty payments on 
the tonnage would be low ($0.15 or less per ton). 

The oxide copper mineralization thus far recognized is 
primarily present as malachite with minor amounts of azurite. 
Brochantite and antlerite and chalcocite are reported from compo sites 
used in beneficiation testing. Chalcocite is the major sulfide _ 
mineral. Minor amounts of covellite, bonite and chalcopyrite have 
been recognized. 

With the concept of a flotation- solvent extraction -
electrowinning cir-cuit the Sentinel ore deposit provides about 50% 
of the ,pre sent reserve s. 
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E. 
(11 ) 

Globe: 

The Globe orebody is in Section 26, T30S, R25E. 

11 

Mineralization occurs as a fine-grained dissemination of malachite 
and chalcocite in the Hermosa formation. 

The ore unit averages only 12 feet and thins rapidly to 
the south. The present proven reserves based on existing drilling 
are. 25, 000 tons averaging 0.62% copper (300,000 Ibs.). The 
indicated reserves are about the same, for a total of 50,000 tons. 

The drilling on the property is not complet~ and additional 
proposed drilling is recommended. Two drill holes intersected 
significant mineralization at a depth between 70 and 100 feet. This 
deeper zone should be more thoroughly inve stigated. A drill hole 
location map has been prepared for this property. 

The presently known mineralization is both oxide and 
sulfide and recoveries in the present mill are low. Much of the 
ore has been stripped but no plans for further mining have been 
made in order to have this tonnage available for the sulfide recovery 
in the flotation circuit. A few analyse s for silver have also been 
made and some. ore contains about one ounce of silver per ton. 

Drilling on the northeast side of the claims"has exposed 
some low grade mineralization. This is continuous with the 
Sentinel orebody and has been considered with that property description. 

F. Blue Jay 

The Blue Jay property is adjacent to the present mill 
at the northwest end of the Lisbon Valley structure. Mineralization 
is in the lower part of the Burro Canyon formation. 

A considerable alTIOunt of drilling was required to block 
out the ore on this property because of the spotty and discontinuous 
nature of the mineralization. Drilling is on approximate 50 foot 
centers. From this pattern, however, a mineable unit was clearly 
outlined. 

(11) Drill hole location map available at KWR office • 
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The proven reserves are about 500,000 tons that average 
0.51 percent copper. The stripping ratio is approximately I:!. 
Stripping of the property is about completed and some ore has 
been removed. It appear s that the grade may be slightly higher 
and more continuous than originally calculated. 

The ore body has not been closed to the northwest where 
ll1ineralization dips under a small hill. Drilling has shown that 
the ore is both higher grade and more uniform in this direction and 
this potentialll1ust certainly be explored. Exploration in this 
direction was stopped because of depth ~o the mineralization and 
the amount of sulfide copper compared to oxide incre-ased beyond 
the _ economic recovery limits. 

Drill hole data and ore reserve calculations sheets are 
available at the office in Denver. A cutoff grade of O. 2 percent 
copper was used in the calculations but frequently it was nece ssary 
to include intervals of even lower grade in order to permit large 
scale mining of the property. 

Some copper sulfides and silver were noted in the deeper 
portions of the property. One interval in the northwest side of the 
deposit contained 17 percent copper over a 5 -foot interval. The 
ll1ineralization was primarily chalcocite and covellite. 

G. Three-Step: 

The Three-Step propert y is in Section 7, T31S, R26E. 
Negotiations are underway to acquire the property. 

Three diamond drill hole s intersected 40 to 60 feet of 
copper mineralization containing between O. 6 and O. 8 percent 
copper. FrOIn these drill holes and geologic evidence about 700,000 
tons are indicated but could be more than twice that figure. 

Mineralization is in the Dakota formation and is controlled 
by the same fault that is responsible for the GTO mineralization. 

Several analyses have been made for silver and as much 
as 11 oz. per ton have been found. It appears, however, that the 
average will more likely be about O. 2 - O. 5 oz. per ton. If 
sufficient tonnag e could be proven, tests should be made to 
recover these values . 
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H . Other Lisbon Valley Properties: 

Under this category are included several other areas of 
known copper mineralization about which little is known concerning 
the potential. The figure s shown in the tabulation are purely 
conjecture and are only indicative of the potential of each area 
based only on fault projections and intersections and reports of 
others on copper mineralization. 

Exploration of these properties will be initiated when 
time permits. The geochemical survey of Lisbon Valley, presently 
underway, should be helpful in outlining areas of favorability. 

A brief discussion of each area is included. Texas 
Uranium Company owns 80 claims in the Central part of Lisbon 
Valley. These claims were staked for uranium but no organized 
exploration was ever done on them. The area of interest on this 
property lies at the intersection of the main Lisbon Valley fault 
with the side fault in the structure (the fault re sponsible for ore 
at the Hi-Lime property). The fault intersection is projected under 
the alluvial valley. Depth to outcrop is unknown but should be less 
than 100 feet. Some high-grade pieces of float have been found in 
the area but the source is unknown. 

.. 

The Costanza-Security group of claims is owned by 
Keystone Wallace but no exploration has as yet been directed 
toward them. One oil exploration hole on these claims encountered 
20 feet of low-grade mineralization (0. 18% Cu. )at a depth of 220 
feet. This occurence is approximately 500 feet from a major 
fault projection and the intersection of the mineralized unit and 
the fault must be explored. 

Negotiations have been com.pleted on a group of clailns 
and fee land equivalent to about 500 claims in area. These are 
known as Costanza/SOO. The claims are not contiguous but are 
located throughout Lisbon Valley. Mineralization is known on 
many of the claims but no . reserves have been blocked out. 

The property of Home stake Mining adjoins Keystone 
Wallace holdings in the northwest end of Lisbon Valley. HOll"le­
stake has Inined a considerable tonnage of uraniun1. ore but is 
reported to be near the end of their reserves and are planning to 
cease operations shortly. 
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Examination of drill cuttings from their exploration 
program showed the presence of as much as 40 feet. of copper 
Inineralization at a depth of about 100 feet. Underground maps and 
workings were e~amined in detail and the projection of the main 
Lisbon Valley fault determined from this examination offered an 
exploration target that was drille-d on a limited basis. Twenty 
holes were drilled and significant but low-grade mineralization (12) 
was encountered. Analysis of the samples is presently underway. 

Several other areas of possible mineralization are also 
recognized but rate low exploration priority because .little or 
nothing is known about them or because negotiation for acquisition 
has not been completed. 

VII. MINING AND STRIPPING~ 

As a result of actual production, the stripping, mInmg 
and hauling have been very well established. All of the deposits, 
except the Blue Jay, have been stripped and mined by D-9 
Caterpillar dozer with a ripper. No explosives are required to 
remove either the waste material or the ore from the other deposits. 

Test mini'ng of 6, 000 tons of ore removed .from the 
Sentinel deposit indicates that it can be ripped with the D-9. Some 
lower strata may require minor aInounts of drilling and blasting 
in certain areas. 

Stripping ratio s were originally calculated from the 
exploration data and these figures are used in the operating costs 
which follow in this report. 

The ratio's vary from a low of O. 6 to 1 at the Sentinel 
to a high of 5.4 to 1 at the Micro depo sits. 

Mine production records for the first eight months of 
1971 show that the operation was stripping at the rate of 330, 000 
tons of waste to 36, 000 tons of ore removed, thereby exceeding 
the normal stripping requirement, in total, which is 4:4 to 1. 
Prestripping has reduced the ratio to 2.4 to 1. 

(12) Drill and assay data in KWR office 111 Denver 



I 
15 

. (13r . 
The tabulation on Appendix shows the ore require-

ments as calculated to uniforInly Inine out the known ore re serve s; 
also tabulated are the stripping ratios and tons of waste to be 
moved to fulfill the Inonthly requireInents. Ore and waste rerrlOval 
will be approximately 10, 000 tons per day. The KWR equipment 
has averaged more than 12, 000 tons per day for the past year. 
The last column on that sheet shows the nUInber of days each month 
the equipInent could be used at each Inine. 

The mill and finishing plant will be located at or near 
the Sentinel Inine, within hauling distance of scrapers. The ore 
at the Sentinel will be ripped and scraper loaded and transported 
to the grizzly at the crushing plant. It is not intended at this time 
to have large stcrage of coarse Sentinel mine run ore at the crusher. 
The ore storage is to be as fine ore already through the crushing 
circuit. 

The ore fro:m the other deposits will be ripped, piled, and 
loaded on trucks for transportation to the Inill. Some ore from the 
sInaller deposits can and probably will be stored in front of the 
crushing circuit to be fed as needed for uniforIn Inill feed. 

The adaptability of using scrapers for ore froIn the Sentinel 
and trucks froIn the other deposits will perInit £~ da~ly control of 
the blending for continual uniforIn feed to the :mill. This versatility,. 
along with SOIne coarse ore storage. and .a large aInount of fine ore 
storage will permit this control. 

Details have not been engineered on the crushing circuit; 
but a fine ore storage of not less than 15, 000 tons is in the pre­
liIninary planning. This storage pile will be built utilizing a 
regular continuous conveyor belt distributor. Ore from the fine 
ore storage will be drawn from 3 or 4 places onto one conveyor 
belt to feed the ball mill. 

The flexibility of all the ore feed alternatives will be 
considered in the mine production plans and in the crushing and 
storage circuit so that the blending for a uniforIn grade Inill feed 
will not be a major probleIn. 

(13) Appendix IX - Tabulation of Stripping and Mining Requirements 
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As noted on the Appendix sheet, last paragraph, the 
present mining equipment can easily handle the daily stripping, 
mining, and hauling requirements. Actually the mining production 
probleIn could be fulfilled operating on a 6-day week or 27 days 
per month, as the equip:ment is capable of Inoving 12, 000 tons per 
day. 

Over the past 18 Inonths the stripping has exceeded 
the daily require:ments for production so that over I, 500,000 tons 
of waste, worth $250,000 in pre stripping costs, is already paid 
and credited to the project. 

The :mining equipment is included in the Appendix 
list of equipInent. 

The stripping, Inmmg and hauling costs used later in 
this report are based on the actual co sts over the past 18 months 
of operation in bringing ore to the leach plant. These costs 
include direct Inine supervision and the adIninistrative portion 

charged to mining. 

(14 & IS) 
VIII. BENEFICIATION: 

--
The plant Keystone Wallace Resources is now operating 

at Lisbon Valley is a straight leach-precipitation circuit that is 
producing copper at the rate of over 750, 000 pounds per month. 
The ore fed into this mill is coming fro:m the GTO and Micro­
Costanza ore deposits which are higher grade ores and are located 
SOIne ten mile s distance in the lower end of the valley. 

The large ore reserves of the Sentinel are too low 
grade (0. 38%) to process through this circuit because the trans­
portation cost for this ore is in the range of 7 ¢ to 8¢ per pound of 
contained copper. 

In addition, the reserves of the GTO and Micro-Costanza 
are increasing in sulfide content with increase in depth and the 
sulfide ore is not amenable to the pre sent leach circuit. 

(14) Appendix X, XI, and XII - Flotation Te st Results on 
Sentinel and GTO 

(15) Appendix XIII - FLOT, SX-EW Circuit 
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As a result of these facts, Keystone Wallace Resources 
had several flotation tests conducted at Hazen Research in Denver. 
The se te sts were conducted on compo site sample s from drill 
holes on the Sentinel ore (Hole 96 & Hole 103) showing excellent 
recovery. Also te sted was one sample of high- grade ore from 
the GTO mine. This test also showed excellent results. As a 
further check on the flotability of these oxide-sulfide (chalcocite) 
mixed ore, a smnple of the Cashin ore out of the Wingate formation 
was tested. This result checked the other tests. 

Briefly the re sults can be sununarized as follows: 

Sarnpie Total eu Oxide eu Sulfide eu Cu Recovery 

Cashin 0.58% 0.30% 0.28% 96.0% 
GTO 4.95% NA NA 96.6% 
Sentinel (96 ) 0.46% 0.22% 0.24% 95.1% 
Sentinel (103 ) 0.42% 0.31 % 0.11% 93.1% 

The se results prompted the investigation into the present 
overall concept of a flotation- solvent extraction- electrowinning 
facility in lower Lisbon Valley at the Sentinel deposit. 

Study of these flotation tests note the short time needed 
for conditioning and flotation of this ore. At a rninu8 65 rnesh size 
the results appear to be optimized, as finer grind did not improve 
results. 

This rapid flotability and lack of fine grinding reduces 
the capital cost, in that no large flotation circuit is needed. In 
addition, this flotation circuit is not intended to produce a high 
grade concentrate so that cleaner flotation is minimized as the 
best overall copper recovery is the target with all concentrates 
giving directly to the leach circuit. 

An examination of the available reserves showed that 
over 7, 000, 000 tons of ore could be consolidated into a rnill feed 
of O. 65% copper, havin~ an oxide content of O. 38% and a sulfide 
content of O. 27% Cu. (l ) A 95% recovery is projected through 
the flotation circuit and a 95% recovery is used for the solvent 
extraction-electrowinning circuit. Actually, it is expected the 
recovery through this final circuit will be higher (98 % or more) 
sinc e the circuit is essentially closed and residue will be shipped 
to the smelter . 

(16) Appendix IX - Shows proposed mill feed schedule. 

(16 ) 
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Preliminary examination of the flow circuit indicates 
that plus-90% of the total copper will be recovered, with 8. 8 
pounds per ton produced as cathode copper and 2. 90 pounds per 
ton as sulfide copper concentrates, with some silver shipped to 
the smelte r. 

It is planned to hot acid leach all the oxide and 40% of 
the sulfide content of the concentrate s, with this pregnant liquor 
as feed to the SX-EW circuit. An alternate is to investigate an 
anunonia-amrrlOnia carbonate leach for the total copper content 
in the flotation concentrate, thereby converting all the copper 
into cathode. 

The operating costs for the beneficiation circuit are 
based in part on present costs at the plant and in part on estimates 
from similar size flotation plants. The solvent extraction-electro­
winning operating costs are direct estimates from Hohnes and 
Narver, who have been consulted on this portion of the project. 

Preliminary esthnates are based on operating at a rate 
of 3000 tons per day. This figure results in the production of 
approximately 26,000+ pounds of copper as cathode copper, and 
8700+ pounds of copper in smelter concentrates per day. Some 
silver recovery will also be realized; no estimate of the amount 
is made here because of lack of sufficient te st data. However, 
it is anticipated that the silver content in the mill feed will be 

. approximately 0.10 oz. per ton. 

Satellite or other property production of concentrates 
for feed to the leach SX-EW circuit would enlarge thisportion of 
the facility. At this time, only 3000 tons per· day of flotation 
capacity is planned for the Lisbon Valley reserves. 

Capital inve stment of this full circuit is covered under 
that subject later. 

IX. OPERATING COSTS: 

The cost figures which follow are based on ore feed 
frorn the various deposits in a regular uniform manner which will 
result in uniform mining of the total reserves, as per the daily 
mill feed schedule. 
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The critical aspect of this project was whether, at the 
present price of 50 ¢ per pound, the Sentinel ore re serve was 
profitable to operate. The cost a~profit evaluation of this ore 
is included as Appe ndix material ( ) showing that the Sentinel 
ore will produce a profit.of 12¢ per pound. 

A. Mining Costs: (18) 

Analysis of this portion of the cost figures are based on 
Keystone Wallace Resources cost accounting. Stripp5.ng ratios are 
those remaining on the ore reserves at this time. Stripping costs 
are in the area of 18¢ per ton of waste; whereas ore mining costs 
generally average 35 ¢ per ton; hauling co sts will average 18 ¢ per 
ton. 

The combined cost data for each deposit in the analysis 
show that the daily expenditure will be approximately $2,950 for 
direct mining costs, which at 3,000 tons per day means delivery 
to the mill at a cost of $0.98 per ton or 8. 4¢ per pound of copper. 

(19 ) 
B. Milling Costs: 

The figur e s used here are inclusive starting at the 
crusher throu gh con c entrate s f ed to the leach circuit. 

These co sts are based in part on pre sent co sts at the 
leach plant, such as power, water, administration, assay 
laborato ry, etc. adjuste d to 3000 tons per day. The crushing, 
grinding , flotatio n and other costs are bas e d on estimates from 
operations of similar si z e, and from consultation with outside 
consultants as well as the judgment of thes e authors. 

An estimate of $3,990 per day to process the 3000 tons 
through the m ill r e sults in a f i gure of $1. 33 per ton of ore, and 
calculate s to a cost of 11. 4¢ p e r pound of marketable copper. 

(17) App e ndix X IV - Sentinel Costs and Profit Estimate 
(18) App e ndix X V - Minin g Co st Da t a Shee t 
(19) App endix X VI - Millin g Co s t Data Sheet 
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c. (20) 
Leach - Solvent Extraction - Electrowinning: 

20 

The co sts for this portion of the total circuit are con­
solidated here and are based on quotations from engineering and 
operating estimates by Holmes and Narver. The correspondence 
and quotations are too voluminous to include in the Appendix, so 
excerpts are used herein. 

The leaching costs are based on present costs at the 
Keystone Wallace Resources' leach plant wherein three pounds 
of acid are used for each one pound of copper produced. Acid 
co sts 1. '25 ¢ per pound so that at 3 pound sof acid per pound of 
copper, the acid cost is 3. 8¢ per pound of copper produced. It 
is expected the actual cost of acid will be lower, since only the 
concentrates will be leached instead of the ore. 

The solvent extraction-electrowinning costs are from 
quotations from Holmes and Narver, which follows: 

"We estimate direct operating co sts of this facility as 
follows (per pound of copper produced}:" 

Labor (7 Inen and Superintendent) 
Electric Power 
Solvent La sse s 
Premium for purchasing starter sheet 

Total: 

1. 33¢ 
1.1 
1.0 
1.0 

4.5¢ 

An acid savings of 1. 5 pounds of acid per pound of 
copper is regenerated in this process, and credit for this acid is 
taken here at the rate of 1. 5 ¢ per pound of produced copper, thereby 
reducing this cost of 3. 0 ¢ per pound of copper. 

(20) Appendix XVII- Hobnes & Narver Flow Diagram. 
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These costs total as follows: 

IteIn 

Leaching 
SX-EW 
Acid Credit 

Total: 

D. SInelter Copper Co st: 

¢/lb of Copper 

3.8¢ 
4.5 

-1. 5 

6.8¢ 

As a portion of the flotation concentrate s in the forIn of 
sulfide s will not leach in the acid circuit, it will be shipped to the 
smelter. Of the 13 pounds of copper in each ton of ore, approxi­
mately 2.9 pounds will be residual in the leach circuit tails, unless 
an an:unonia leach circuit is used. It may be necessary to re­
coricentrate this residue, or because of the high silica content, it 
may be acceptable for direct shipInent to the s:melter. At this 
tiIne, and for this report, it is assu:med that direct s:me1ter 
ship:ment will be :made . Based on current s:melter schedules 
and including the co st of trucking to the smelte r, a figure of 12. 5 ~ 
per pound for the 2. 9 pounds is used here. In addition, a co st of 
1 ¢ per pound is expected for :marketing the cathode copper. 

E. Co st Su:mrnary: 

U sing the foregoing co sts, the total is as follows: 

Ite:m $/Ton $/Lb (11. 7 1bs) $Total/Day 

Strip, Mine, Haul 0.98 0.084 $ 2,946.00 
Flotation Milling 1. 33 o. 114 3,990. 00 
Leach - SX-EW 

8. 8 lbs @ O. 068 o. 60 0.051 1,792.00 
Smelter, Coppe r 

2. 0 lbs @ O. 125 0.36 0.031 1,094.00 
Marketing Cathode 

@ 1 ¢/lb. 0.09 0.008 264.00 

Total Cost: $3. 36 $0. 28. 8 $ 10,086.00 
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COMBINED ORE RESERVES 

Preliminary Flot - SX-EW Cost and Profit Estimate 

Based on indicated results of Flotation Tests 
Use: 90% Total Recovery to Market. 

o. 38% Oxide Copper Content 
0.27% Sulfide Copper 
0.65% Total Copper 

3,000 Tons Per Day - Recover: 20, 520 pounds oxide 

21A 

14,580 pounds sulfide-5, 830 leach 
35, 100 pounds Total 

Costs based on 3,000 Tons Per Day Flot - SX-EW Circuit 

ESTIMATED COSTS 

MINING: 
Stripping (2:4:1) 
Mining 
Hauling 
Mining Total 

MILLING: 
Crush & Screen 
Grinding Balls & Liner s 
Flotation 
Thickening & Tailing s 
Power, Water, Air 
Maintenance & Supplies 
Miscellaneous 
Lab 

$ PER TON 

$0.45 
0.35 
O. 18 
0.98 

0.25 
O. 15 
0.20 
0.03 
O. 15 
0.20 
0.01 
0.02 

Plant, Admin, Office, Te1e O. 17 
Grinding & F10t. Labor O. 15 
Milling Total $1. 33 

Total to Leach Circuit 

ACID LEACH - SX-EW CIRCUIT: 
20,520 pounds oxide 

5,830 pounds sulfide 
26,350 pounds @ O. 068 0.60 

SMELTER COPPER : 
8,750 pounds @ O. 125 • 36 
M a rket Cathod e @ 1 f. /Lb . 09 
Total through Market $3.36 

VALUE AT 50¢/Pound 

PROFIT PER DAY $2.49 

$ PER LB. 

$0.038 
0.031 
0.015 
0.084 

$0. 114 

$0. 198 

0 0 051 

0.031 
0.00 8 

$0.288 

$0. 21 

TOTAL COST 

$ 1, 343. 00 
1,060.00 

543.00 
2,946.00 

750.00 
450.00 
600.00 
90.00 

450.00 
600.00 

30.00 
60.00 

510.00 
450.00 

$3,990.00 

$6,936.00 

1,792.00 

1 ,09 .. L 00 
2(A.00 

$10,0 86 .0 0 

$17,550.00 

$7, 4(, ,'t. 00 


