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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA

PRIMARY NAME: GREEN MOUNTAIN GROUP

ALTERNATE NAMES:
MCNULTY AND MCBRIDE GROUPS
PATENTED CLAIMS MS 3090
HASSAYAMPA DISSEMINATED COPPER

YAVAPAI COUNTY MILS NUMBER: 236

LOCATION: TOWNSHIP 12.5N RANGE 3 W SECTION 25 QUARTER N2
LATITUDE: N 34DEG 26MIN 38SEC LONGITUDE: W 112DEG 31MIN 29SEC
TOPO MAP NAME: WILHOIT - 7.5 MIN

CURRENT STATUS: EXP PROSPECT

COMMODITY:
COPPER OXIDE
MOLYBDENUM

BIBLIOGRAPHY:
' USGS WILHOIT QUAD
BLM MINING DISTRICT SHEET 266
BLM MINERAL SURVEY MS 3090
YAVAPAI MAGAZINE JUNE 1921 P 10
ADMMR HASSAYAMPA DISSEMINATED COPPER FILE
CLAIMS EXTEND INTO SEC 24, 25 7 26
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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA

PRIMARY NAME: GREEN MOUNTAIN GROUP

ALTERNATE NAMES:
: MCNULTY AND MCBRIDE GROUPS

PATENTED CLAIMS MS 3090

HASSAYAMPA DISSEMINATED COPPER

YAVAPAT COUNTY MILS NUMBER: 236

LOCATION: TOWNSHIP 12.5N RANGE 3 W SECTION 25 QTR. N2

LATITUDE:N 34DEG 26MIN 38SEC LONGITUDE:W 112DEG 31MIN 29SEC
TOPO MAP NAME: WILHOIT - 7.5 MIN-

CURRENT STATUS: EXP PROSPECT

COMMODITY:
COPPER-PRIMARY
MOLYBDENUM
BIBLIOGRAPHY:
USGS WILHOIT QUAD
BLM MINING DISTRICT SHEET 266
BLM PLAT 3090
YAVAPAI MAGAZINE JUNE 1921 P 10
ADMMR HASSAYAMPA DISSEMINATED COPPER FILE
CLAIMS EXTEND INTO SEC 24, 25 7 26
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HASSAYAMPA DISSEMINATED COPPER YAVAPAT COUNTY

NJN WR 2/28/86: Robert Cummings Jr. (c) 7014 N. 11 Place, Phoenix, Az. 85020,
ph. 944-4267 visited and reported that he is owner of the Green Mountain Group
(Hassayampa Disseminated Copper - file) patented claims and would like to sell
them. These claims are adjacent to Phelps Dodges' Copper Basin Property so it
was suggested that he contact PD to see if they could use the property. The
property has been drilled in the past for copper by several of the majors
including Noranda, City Service, and Phelps Dodge. The holes have ranged

500 - 3000 feet in depth.
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6921 E. Hawthorna
Tucson. Anzona 85710

'F. Hewlett, President
Sierra Mineral Management

4741 East Sunrise Drive
‘Skyline Bel Aire Plaza
ﬂTucson, Arlzona 85718

Dear Mr. Hewlett-’i'

a\Enclosed is my report Prellmlnary Fea51b111ty Study,;
gHassayampa ‘Disseminated Copper Deposit, Yavapail County,. Arlzona,
" together with my bill for services rendered.. The feasibility:
~study deals only with the economics of mlnlng the near-surface
~ore by open pit methods and does not consider the deep ore.
npotentlal whlch appears to be substantlal :

S S It was not p0551ble, within the llmlts of tlme avallable

"aad alloted for this study, to consider the economics of all: of

- the different hydrochemical extraction methods which are: possrble
.with-current technology. You might wish to investigate the = =
follOW1ng methods ‘also, which are directed to the extractlon of
both prlmary and secondary sulfides:

Solutlon of sulfldes at elevated pressure and tevp
erature 1n an ‘autoclave with dilute sulfuric acrd and oxyge’
(98% Cu recovery reported by Sherritt Gordon). This process
produces native sulfur, .a marketable product, and copper sul~
fate solutlon, from Wthh .copper can be electrowon.‘

. The Anatred (Anaconda—Treadwell) process employ
90%" sulfurlc acid, hydrogen .cyanide, and hydrogen to produc
“both native copper and native sulfur. Anaconda's pilot plar
~on: this" process suffered from corrosion problems, which mlght
be cured with further research. -

I Oxygenated pressure- leachlng of sulfldes./ Sulflde
5Iore is. subjected to hot water and oxygen under pressure, to -
produce copper sulfate solutions from which copper can then
be electrowon .or precrpltated on iron. The AEC has eXperlmented'
;Wlth in- place leachlng of ores using this technique, with some
}Jaboratory ‘success..’ The method might be more effectlve on
.crushed or.ground ore 1n 'a mill setup, since recovery would'b
greater due to: greater 'surface exposure of the: sulflde bearlng
'rock to the, eytractlng solutions. - A.E. Lewis and R.L. Braun'of
the’ Lawrence leelmore Laboratory, Unlver51ty of Callfornla
leerwore'”prcstnted papere‘on tnlc method atthe 1972'AIME




' Should y'ou'k'have' any questions regarding my report, please
~contact -me. Thank you for your consideration. | . -

rely Yours,

' Thomas S. Nye
;:,#Consulting Geologi

ety




THOMASS NYE :
Consultmg Economlc Geologtst B

' 6921 E. Hawthorne "
- Tucson, Arizona 85710

Tel. (602) 296-4183

“Mr. R. F. Hewlett, President :
" Sierra Mineral Management - coinni e
4741 East Sunrise Drive T
. Skyline Bel Aire Plaza . T BTl IO
. Tucson, ‘Arizona 85718 .- - ...,  April 19, 1972 ..

FOR SERVICES RENDERED'y:f_',ij:].;

'k;”Feasibility'Estimate, Hassayampa Copper Project

Long Dlstance Telephone calls, for
j,cost data-”" ‘ :
‘”f3/3/72gg San Franc1sco Fluor Utah, T
... mining costs -, N $4.57
_’St. Louis-Cerro- pre01p ‘
,'“smelter costs = . e ﬁ. 5.17
‘:nBagdad Arlz.—aCLd,,_ﬂﬂ;; ' v
= and iron costs - . - v 3 16 -
~ Ariz. Dept. Property . S
:Valuatlon, Ad Valorem tax 4. 22‘3
: ‘ B $l7 12

'Conf. with Cerro personnel
re precip smelter, at San
.Franc1sco, 1/2 day @ $150 00 $ 75 00

3/3 3/20/72 Research & Fea51b111ty cale- o
: -”ulatlons, 4 days @ $150 00 - ',‘;600;00.@l

‘573/28/72 Examlnatlon of Hassayampa prop— ;-" R
iy erty, 1 day e $150 00 '_H . 150 00_;,f

§ﬁ3/29 4/19/72 Fea51blllty study, calc— ‘ L
- ‘ulations, report prep- - . ’ _
< aration, 6 days @ $150.00 - - 1°900.00 - .o
; e i e 1 81725,00 0. 11725.00°
_TOTAL DUE . $1742.12

~Thomas S. Mye
'Consultlng Geologlst,i
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- 'PRELIMINARY FEASIBILITY STUDY
- “HASSAYAMPA DISSEMINATED COPPER DEPOSIT
_YAVAPAI COUNTY, ARIZONA

“Summary andfConclusions

. PO .\ prellmlnary study was made of the feasiblllty of:
’-nxnan ‘the lassayampa disseminated copper: dep051t near: Pres
cott, Arizona. . Data required to make a definitive. analy51

“have not yet been developed, .and- “the present- 'study is based

C7mzn part upon assumptions. regardlng the character of-th

e
posit as well as operating and capltal costs.” . The cost.data
" arc predicated upon the use of. a "sharp. pencil" by:

and capable operator, and there is llttle“or no i C

’L{actcr in’ the calculatlons.

if' L Varlcus extractlon methodstwere brlefly con51dered,

'?In-place leaching-. to. ‘produce prec1p1tate copper concentrates
nxgnt be done for'a:relatively low capital cost. The rate of

and overall, recovery of copper by this method would be low.

’-ﬁazJ thcfannual net cash- flow might not be as high as for- othe

"rcthods seHowever, further studies of 1n—place leachlng may

i be. wa'ranted after, leachable copper reserves are better def-

incda A comblnatlon of agitation and heap. leaching of rock:

nined” by ‘open pit methods, with solvent extraction and. electgo

wxnnx"' of the copper, appeared to offer the highest annual.
h,tlow and 1s the extractlon method used 1n the cost anal-

Mxnlng was progected at 4000 tons of ore per day on:

. the basis of 7.8 million tons of 0.5% copper ore having a .
is tripgzng ratio of 1. 72:1. 7. 8 million tons of the stripped
xfocu‘avcraalng 0.2% copper were ‘to be heap leached, and. the

. Ore wWas:ito be treated in an agitation leach plant. - - 80% _copper
“recovery'was ‘assumed for the agitation leach and 30% forithe

U.thﬂP ltach.A ‘Within. the limits of the assumbtlons made;th

.-ation /heap leach method might prov1de an annual ‘net cash low'
Lo @t about $1.6 million,.a payback period of 3.75 operatingiyear
Purd_audlscountcd rate: of return (egualizing- rate of. 1nterest”
.. basisg or ‘ERI) of . 15%. A measure of profitability under favofa
'e%cozaztxons is thus’ lndlcatea.; However, 'the need for addltional
“'LplOerlon' dQVLlopment, ‘and metallurgical analysis to prov1de

-ﬂ$u0‘10§ormat10n'for a more accurate: fea51b111ty estimate :i




, A potentlal for addltlonal reserves on the Hassayampa
and adjacent property has been indicated which, if developed,
would enhance the profltablllty of the pro;ected operation.
. Projected increases in demand and the cost of pollution controls
on smelters suggest that the price of copper: may'rlse in.the -
‘next few years. Electrowon copper can thus have: a. dlstincté o
g;economlc advantage over smelter-produced copper .’ ,The’Hassayampa
deposit, depending on the results of further investigation,’
~could be made into a viable: mlnlng operation and beneflt by‘*
7the pro;ected lncrease in the prlce of copper.f

Thomas 5. Nye -
Consultlng Geologlst

- April 19, 1972

VT SRR RN



. deposit was made at the request of R.F. Hewlett, President: of

. W"W-'FW' . ,mw:,"f\ww T

R it

~million tons of rock averaging 0.2% Cu will be stripped for
‘accessito ore and plt control, and sent to the leach dump.

5,23 1972 to examlne the tervaln and general geologic features.;

qvwas con51dered but deferred as the data upon Wthh to base
‘“these estlmates are not yet avallable.

,5p0551bie,

Introduction

A preliminary feasibility study of the Hassayampa copper

gierra Mineral Management, of Tucson, Arizona. This study is.

"a trial run to determine the economic conditions under which

the Hassayampa deposit might profitably be mined based upon

:festlmates, furnished by Sierra Mineral Management, of grade,

reserves, stripping ratio, and character of the ore. Reserves
were stated (see attached table, from Sierra Mineral Management),
from limited drilling, as 7.77 million tons of 0.5% Cu at a.

 stripping ratio of 1.72:1. The ore has been described as con- .. }?
sisting primarily of chalcocite coating and replacing pyrite . Sow

and minor amounts of chalcopyrite. 7.35 million tons of rock.
averaging 0.2% Cu have also been estimated adjacent to or over-:l~
lying the ore, in addition to several million tons of +0.2%" rock

underlying the ore. Cash flow calculations assume that 7.8 '

A VlSlt to the Hassayampa oroperty was made on March

o

The formulation of detailed mlnlng and extractlon plans;}:

. Extraction Methods'

1nclud1ng the follow1ng

A eachlng in place and prec1p1tatlon or LIX-electro
*jw1nn1ng of the copper in solutlon. ,

: Mining the ore, placmng it on a leach dump, and :
. extraction of the copper from solution by prec1p~‘
“itation or LIX-electrowinning. :

~'Mining the ore, sending +0.4% Cu ore to an agitat-

."ion leach plant and +0.1-0.4% Cu rock to a leach
dump, and extracting the dlssolved copper by LIX—
Ielectrow1nn1ng. R » L



*_HASSAYAUPA LFACH OPEN PIT

o0 cu - 02-04%cu 40.2% Cu
‘Tons ~  Grade .. Tons Grade Tons =

85,000 ¢ L9

Sl | 835,000 .23 . 1,005,000
€225 400,000 . .46 850,000 25 1,175,000

Q75 1,565,000 .59 445,000 .22 - 140,000 -
1,640,000 ' .55 505,000 ¢ .24 . 155,000

';;} (20  ':5"/750,000",".46"‘ 71,010,000 25 580,000 .05
k ‘h’i:QSCQOOQI L8440 1,560,000 24 | o
0 2,080,000 .29 530,000
11,330,000 25
BR5,000 .33

- 430,000 .33

305,000 - .34

7,770,000 .50 9,720,000 .27 3,640,000

| - SUMMARY
O Toms

21,130,000

17,400,000



: COpper prcc1p1tate could be sent to a smelter, or could

- be smelted on the property using a small smelter designed by B
+ Cerro Corporation to treat precipitate copper. Precipitate copper -
-~ has at times been considered undesirable by some smelters owing‘
- to dust problems but, being sulfur-free, can be smelted with -

little or no air pollution in contrast to standard sulfide ore
-~ . concentrates. .- Recent smelting and refining charges have ranged
. - from 7¢ to 9¢ per pound of copper. on a toll basis, and the net
' © .. gmelter price per pound of copper in precipitate concentrates .
* has been reported to be 8¢ to l4¢ less than the quoted market :
_jwprlce for reflned copper.

e

R ,{The capltal and operatlng costs of pollutlon controls
,43wh1eh ‘have been or are being installed in the smelters may -

- result: in higher smelting charges. Recent industry estlmates
. (Dr. W. C. Lacy,‘oral communication, 12/71) of the smelting
cost increase due to pollution controls have ranged from 4¢
to.20¢ per pound of- ‘copper, dependlng upon the seVerlty of . .
the controls 1mposed. e

F i ) Data prov1ded by Cerro on the precrp smelter 1nd1cate,
;;that a small smelter capable of treating one ton per hour of

;c0pper precipitates might be constructed for $100,000-$150,000
. The - resultlna blister copper nlght be sold for between 5¢ and
+12¢ - under the price per pound for refined copper, depending :
on the buyer. ‘Operating costs for this smelter, with 90% recov-
L ery,’ mlght be in the range of 5¢ to 10¢ per pound of recover~d*
copper... .There might be a small cost advantage, depending on.
’specrflc conditions, in producing blister copper on the property
over shlpplna concentrates to a smelter. . The greater advantage
of ‘having a precipitate smelter is in not being dependent upon
the - ablllty or willingness of a given smelter-to accept precip:
copper.: Pollution control requirements have reduced the already-
strained capacrtles of existing smelters in recent months, forc-
ing the StOCkplllng of concentrates and,.ln one-case, the shut—
down’ ‘of a major copper mine {(Esperanza, south of Tucson) for .
'lack ‘of smelter capacity. In any case,.the precip- smelter—ref1n~
ery route reduces the prOflt margin substantlally

B . A LIX—electrow1nnlng plant of suffrcrent size to
.the Hassayampa ore+can be constructed for a capital cost
2~ 4¢/pound of recovered copper (vs. 3.5-5¢ of iron/lb of
Cuin. pIGClUltaLO) do“endlng on the grade of the ore and
of c0pper procueed.¢ The productlon cost for this method
freported to range from 3¢ to '5¢. per pound of recovered copper,
depending on tho’51ze of the fac111ty.ﬁ Recovery is reported to
beiclose to- 1000g0f the copper .in solution.’ The resulting: ‘elect
rOlyth copper can’ be: marketed ;at or sllgntly ‘below the: quotcd
price.for. refined. copper,»to a. wlde range. of _consumers..Thus
the: prOflt marglnvfor the LIX- electrow1nn1ng rolte is. greater
than that £ r‘the“prec1p1tatc/smelter/reflnery route.,_




r g

, Leachlng in place and heap leaching may . not requlre as
%o .;hlgh a Capltal expenditure as that for an aqltatlon leach plant.
, .. However, recoveries for these methods are in the range of 30%
% to 50% of the leachable copperin the rock and a-“period of months i
L o years is. requlred to effect recovery.: The retention time for -
} - agitation leachlng is a few hours at most, and. recovery" canvbe as

L Solutlons from 1n—place or heap leachlng would have a"
ﬂlower‘copper concentration than ‘solutions using the ‘agitation -
‘leach method, thus requiring a larger- LIX-electrow1nn1ng plant
for the same rate of copper productlon. -Hence there might not

be a significant capital cost reduction for heap or in-place

*leaching unless precipitates were produced. However, the cost:

. ~of iron per pound of copper is more or less eguivalent to’ the h,

...capital.cost of a LIX-electrowinning plant, and the precipitate’ -
ﬂfconcentrates have the addltlonal burden of smelter plus reflnlng
jcharges.,~< S i : L . . B :

o u_wGeneral con51deratlons suggest that a comblnatlon of
,fﬁagltatlon leachlng of ore averaging 0.5% Cu and heap. leachlng
- of rock averaging 0.2% Cu (overburden) with LIX-electr OWlnDng
.'of the resulting solutions may provide the largest annual net. 3
" cash flow of the different methods discussed. This comblnatlonlﬂ.*
‘extraction method ‘is therefore used in the trial run of econ--
omic feasibility which follcws.. .However, leaching in place
. with precipitate or electrolytic copper production could have
merit depending on the results of leachlng tests, and may warrant
:furtherblnvestlgatlon. . , ‘o

Economic Assumptions

o :Avallable data are 1nsuﬁf1c1en to make a prec1se evaluat
-1on ‘'0of the economic feasibility of mining -the Hassayampa dep051t.:*
-“More drilling is required to prove up the reserves, grade and: -
;,fstrlpplng ratio; ‘acid consumption, minimum grinding required |
for. effectlve copper extractiorn, and the. amount of leachable’.
‘copper.as-a percentage of total copper are not presently known.
. -Consequently this study is based upon a series of assumptlons,
which are outlined below. One.of the most critical, assumptions '
“is. ‘the: potentlal operator s ablllty to hold capital and Operatlrg
costs +to a minimum.:-There is little or no contlngency factor
,1n the calculatlons which follow. : 0

SOurces of cost data used to estlmate varlous 1nd1v1dual
n this . rcport are.
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l el v_'psurface Mlnlng, by E. P Pflelder AINE 1968 :
v . R. Medhi, Bagdad Copper -Corporation (aC1d and iron costs)
~ ~G. Roseveare, Ariz. Bur. Mlnes, Tucson (grlndlng costs
" and acid consumption).: il
i Y. . Cerro Corporation: (copper prec1p1tate smelter) o
x, .7 -Recent’ analYSLS of ex1st1ng operatlons (agltation leach
i

LM ih o costs)
e T Dorlach General MlllS Corporatlon, Tucson (LIX-:'
'electrow1nn1ng capital and operating costs). s :
D. Rabb, Arlz. Bur.. Mlnes, Tucson (ac1d & 1r0n costs andff
",ava;lablllty) : :
G.W. Irvin, Arlz. Dept Mlneral Resources (Arlzona Taxatlon)“
- V. Dale, Arlz. Dept Property Valuatlon, Phoenlx (Arlzona »
. Taxation) - o
" Possible Effects of Tax Equallzatlon on the Mlnlng Industry
. of ‘Arizona, by G.W. Irv1n, unpubllshed M. S the51s, 1968, -
- University of Arizona e o
~Mining Equipment - ‘Salesmen- (equlpment purchase, ownlng,,.3
;‘and operatlng costs, and. performance data) s e

o Capltal requlrements have been estlmated from exlstlng
ﬁagltatlon plant-costs and from data provided by J ‘Dorlach of .
- General Mills on LIX-clectrowinning plant costs. Dorlach has, v
- stated that the cost of a LIX-electrowinning plant may be: reduced
“to one-half or one-third of that of a turnkey installation by
,ﬁ71ndependent equipment purchase and contracting of the 1nstallat
‘‘ion, or installation by -the operator. - The cost of an agitation
leach plant can be much higher. than that estimated here,.. Afran-
;elaborate turnkey 1nstallatlon 1s made w1th out51de englneerlng
eerces,_‘ . v PR 2

c~Below are the assumpt;ons made for the cash flow calc—
ulatlons. Sl L G el S

"~t‘l..7.8 mllllon tons of 0 5 Cu, strlpplng ratlo 1 72 1,
1nclud1ng 7 8 mllllon tons averaglng 0.2% Cu of strlp rock iy

: # 0 5°Cu rock sent to agltatlon leach plant 0 2oﬁ
‘rock sent to heap leach, copper solutions processed by LIX- ..
felectrow;nnlng to produce electrolytlc copper.;5x« L

Y it tablemls ;
“the’ bottom of the valleys, and dlver51on ‘dams. should

“be coneructed -to: ‘avoid floodlng ‘in the mine’ area.ggmhese dams
.mayvalsopserve for water storage, ‘and furnlsh part or_a}lﬂo£J~




L —— -

,average of ‘'different operations, and 1nclvdes operatlng and ..
‘maintenance costs. "General" cost is average of 15 mines and " .’

“allowing lessor a reasonable profit under competitive condltlons

. 'be higher, or lower. The utilization® rate of'.the equlpment is.

- under SPElelC Operatlng condltlons, + labor + leasing COStS’

-SO 3o/ton cost used here.

,rthe cost for the Hassayampa operatlon.

. area is, hlghly dlssccted with steep slopes, and the low mlnlng

6 Mlnlng 3 shlfts/dav, approx. 3600 tons of rock/shlft,
4000 tpd ore, 350 days/year, .6 year operatlng life (60% operat-
1ng rate flrst year) . IR - ' ' , ‘ 5 ,g¢ T

7.“ Moblle equlpment leased drllllng & blastlng equlpment
purchased second hapd . S , , , R

85; Mlnlng costs.,

: Drllllng & blastlng : »;f $0;06 dﬂQf_f

. Loading S 0.06. - = . et ae
ffjHaullng'5 Co S . 0,05
- General : ﬁsg,_; 1 0.070
o+ 10% (lnflatlon) C 0.03
-+ leasing cost - i'; S 0.11

A"Total Mlnlng, per ton - $0.38

Cost/ton of ore,’l.72 S.R." $l;03f”"

.Mlnlng cost is from "Surface Mlnlng pp 874 896,~

includes labor overhead, deve10pnent drilling, pumping, assays,
office, superv1510n, etc. Leasing cost estimate is based on

bepending .on specific negotiations and equipment this cest could

acsumed to be 90% or better. A rough check of mining costs was
iade using” manufacturer s ownership and operating cost estimates

This estimate resulted in a mlnlng cost of $0 39/ton vs.‘th

Most of the mines from which cost data were obtalned

‘are much larger than the projected Hassayampa operatlon, and,

benefit from the economies of large-scale operation. _However
the Hassayampa operatlon has generally a much shorter haul

01°tance which is. largely downhill, in contrast to the other

Tines, - Furthermore, the equlpment utilization rate was qulte

low for some of the mines whose costs were used in estlmatlng

o The'plant 51te is assumed to be 1ocated topographlcally
below most of the.ore which is in'the surrounding hills..  The.

.cost assumes ‘that up to 25% of the waste overburden may be:
blasted ‘or blasted -and . dozed off, the tops of :the- rldges to
SToll- down5and flll the aujaccnt gullies with . little- further
hdndllng Some of the" partly fllled gullles could then be




'«-cgarcd as leach Pads..'Part of ‘the leach rock and ore could
(=ilarly be blasted and allowed (or aided with a dozer) to

oll ‘off the ridges to the bottom, reducing the haul distance.
.art of the waste would be used in diversion/storage and settling
.ond dam construction, and 1n constructlng level SlteS for plant

“;;x“,tallatlon.

~e

e = e ts

: ‘A small part of the near-surface rock may'be rippable,
n;ch could reduce the mining cost somewhat. . However,}thls_”r
was not con51dered in the prcsent calculatlon.f~‘ “3,.v;*%gﬁr*“

¢

o The actached map fron Slerra Mlneral Management =hows
“the area of the proposed pit, on-a scale of one inch = 500 feet. ‘
Holes drilled in the pit area”are shown as circles with crosses.,,;
" In the present study the plant 'site is ‘assumed to be located in:
“the low area southwest of the pit; waste and. leach material- would

~ be deposited in the gullies north and east of the pit, and chef;'
o gettling. pond (s) would be located 1n the maln draw south of the
’,;'plt, below the plant srte.*»

AR Dependlng on the equlpment selected the flgures for

”loadlngJand hauling may vary, but the overall rock moving cost’
should remain the same, approximately. Proper selection and
sChedullng of mobile equipment for minimum turnaround and hau
time with maximum loads and utilization rates is critical | to
the ‘mining: cost. Inefrrcrent equlpment management can sharply

-9.: Ac1d cost $25 OO/ton dellvered from Bagd
/lb 2 1b ac1d/lb Cu recovered requlred.

Overall Cu recovery (90% recoverable, approx.z 0
recovery) 80% from agltatlon leach, 30% from heap leach . (ignor
1ng'for‘now the varratron in recovery rates and overall recover

lng costs,:coarse grlnd-




Pt BT PrAE T m~‘\ i

&ﬁm&kﬁ

_A01d , SR $0.20°

. “Crush & Screen 0.50

©.Slimes . ;0,25 o

‘- Pplant Malntenance 1 0.20 . . .

Water, . Alr, Power 0.10 - o

- Assays . .- 0006 L e b
Plant Admlnlstratlon S 0.12 BT S

- Total $l.43

Leach Dump costs, per ton°

Preparatlon & Collectlon $0 04
Acid . T R $0.03 -
,_Mlsc.gv;ffwfv e  $0.02

SRR S TR - Total $0.09

e ammet

rccovered‘~

ore 1 $0.24
Leach Dump $0 04

b’:__ . . . ‘,_

SR RPN Overall cost and pro it per ton of ore @ $0 52/lb
'3 recoveredncoppe".- ‘

54 16“G£0ssq

'Ore-ﬂro 5% Cu, 80% recovery @ $0 52 =
Leach Dump 0. 2% Cu,.30% " - ; $0 62 Gross

‘Operatlng Cost Leach Dump

fQPcfaﬁlng | COS.t, “ore

" Extraction ' et
L1x-Electrow1nn1ng'

—

'ugltatlon Leach -
ale—Dlectrow1nn1ng
Overall: admlnlstrat-‘
:lon & saleS»v= '

Net per ton

DReéTperftonfe,’m

Comb

hediooefatihg:net} ore &'Iéachﬂaump,“$i§7$/toh}offore.



16. Development drllllng and startup costs, ekpensed,
50 5 mllllon.

. . . '
- . :

17. Capltal costs (1ndependent purchase and contractlng of:‘ 7{;

J,constructlon, used equlpment where fea31ble, assumed)

“%fLIX~E1ectrow1nning plant
. Agitation Leach Plant(lncl ponds)
Mining Equipment: : o
‘. Misc. Facilities & vehlcles
- Water Supply

Stralght llne deprec1atlon of plant over 6 years

19.~:Ad Valorem tax.. Thls tax is based on 60% of th,

'full cash value of the operation,: at countv/state tax rates

The tax rate has varied from’ year to year and the estimate &f

i the full:cash value has been the subject of some negotlatlon

The'average ad valorem tax in’ 1963 ~1965 was $4 87 per

:$100 00 -of . assessed value (60% of full-cash value) . The full
~‘cash value is the total net after tax earnings of the operation
‘plus depletion and depreciation, discounted (Hoskold formula):

over the ‘life of the operation at 'a 6% safe and 10% risk rate

The full ‘cash value varies from year to year as it is. recom

puted annually based upon previous and projected earnings.

~In years:of no production the assessed value (25%, commerc

. .rate) of plant and property is taxed. Formal ad valorem taxy
‘estimates can-become qulte complex (per V. Dale, Arlz. Dep
‘Property Valuatlon) ' » , . e

rnSlmpllClty, the full cash value ln the present
calculations .was- based on an average annual income of $1.66

million’ for 6 years ($1.606 million + contingency for. income/tax
changes): dlscounted to'a total of $6.72 million.  The: asses

valuation (60% 0f FCV) was $4.032 million, which at: a’ tax rate

‘of $5.00.gave.an ad valorem tax of $0.202 million whlch was

‘again for. 51mpllclty, assumed ‘to be constant during years;l

‘of productlon.? The rate for year 0 was assumed to be the
U*assessed value of the capltal expendlture. The ad valore
tax can.vary substantially without drastlcally changing ‘the-
“cash - flow estimate, and 1s not con51dered crltlcal for presen
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‘_

'20.. Property payments ‘were: capltallzed on the assumpt—:

'-o;on that the property might ultimately be purchased. Payments
‘through 1972 were assumed to be $25,000.00. Minimum annual
payments are $100,000 thereafter, with a.2.5% net smelter basis

royalty on production.  The royalty is calculated here on gross
receipts minus LIX-electrowinning costs. A slightly higher
cash flow can be obtalned by expen31ng the property/royalty

payments.. - R A RS

Cash Flow and Rate of Return‘f

The pro;ected cash flow is shown on the attached worx.'
sheet. ‘Calculations for the discounted cash flow, equalizing
rate of interest method, periodic basis, are shown below. The
projected and discounted cash flows are in millions of dollars.

. The cash flows for years -1 and 0 below consist of the capital

.expendltures for those years plus or mlnus the net operatlng
ash flow.,ﬁ o : : - ; ,

Cash Flow  x 15% Factor = Discounted Cash Flow

(3.225) . 0.86957 . . (2.804)
(1.575) . - 0.75614 - 7 (1.101)

1.599 . 0.65752 . . 1,051
1.625 0.57175 . 0.929
©71.625 07 0.49718 . 0.808.
1,625 0 0.43233 L 0.703
v;1,582'.vx% 0.37594 - . 0.595

e S - - #0091

Dlscounted Cash Flow, Perlodlc ERI Ba51s, sllghtly 1n

excess of - 15°




COnclusions and'Recommendations

Cash flow cal”ulatlons 1nd1cate, ‘within the llmlts of"?
the assumptions made in this study, a discounted .rate of ret-
urn of slightly more than :15% and -an annual net cash flow of
about '$1.6 million. “Whéther or not this can be achieved depends1
'on tactors yet to be determlned, as lndlcated prevxously.:

_ Addltlonal reserves ma y ex1st on the property, whlch
Ld ‘not been . fully” explored, and on adjacent land which is

;dﬁ“gtnoxted to be favorable for ore. Reserves developed. on the

ad]acent land may be available ‘for exploitation under an agree

omen® between Sierra Mineral Management and the adjacent land -
"uaners., -Further.. exploratlon, and development of reserves,. on
‘rboth:the,Hassayampa and adjacent land 1s recommended.,..__,.

N 5 Ac1d consumptlon, the percentage of leachable copper’
to total ‘copper -in the rock, grlndlng necessary to achieve 90%
or better recovery in an agitation leach process, and the per-
centage of  copper.which can be extracted (and time requlred)
by heap and 1n—place leachlng should be determlned.v

- P The results of thls work and development drllllng w1ll
prov1de a more accurate basis for estimating the operating

.- requirements and - profltab’llty of a mlnlng operatlon on the_
ﬂnassayampa copper dep051t o e e

The economlcs of mlnlng dlfferent ratlos of grade and
tonnage of ore to:waste and leach rock should be. studled,'afte
“ithe” metallurglcal studles recommended above ‘are completed. A
folfferent ratio of ore/leach roch/waste mlght provmde a better
Jpproflt margln. .* : L SO e s

L .Industry predlctlons are'that'the'demandeforfCOpperT
'wxlv increase relative to supply in the next few years, which
. ay'result in a higher price fopr copper: ~Smelter:pollution
“control: costs: may ‘also force the price of’ copper up, :as Iong<
_as the. output of foreign copper . producers is restrlcted by -
‘_1ncfflclency and’® polltlcal turmoil. ~Should foreign competltlon'
“become’ too severe it is likely that tariffs would. be lmposed o
to put domestlc copper on a more equal foating. Price incrcas
es due ‘to’ pollutlon control costs would work to the advantage
- Of ‘the projected. Hassayampa operatian, which would not be dep-
).cndent upon the' purchase of its" copper productlon by smelters.
* The outlook, although not cerLaln, is that future rising coppe

© - prices may enhance the profltablllty of the projected Hassayampa
- operation,. partlcularlvflf\aad;tlonal reeerves are developed

:va,;Thomas‘b._Nye»
-Consulting Geologist




Arizona Testing Laboratories -+ -

815 West Madison - Phoenix, Arizona 85007 . . Te|epho§e 2546181

\ . e

F&‘_"Mr. Clair Hanna.‘_ Date June 21, 1977
- 1937 RestInmdianola . e
Phoenix, Arizona 85015

. ASSAY CERTIFICATE

0Z. PER TON . PERCENTAGES.

GoLo | siLver | coerer |MOLYBDENUM

“LAB NO. * . IDENTIFICATION

2538 | L. c. creek | trace SO

“thly-Queen #ZP' 0;07%:

" “.Respectquy submitted,
"ARIZONA TESTING




1937 Hest Indianola
Phoenix, Arizona 85015

. Received! 5‘27' 77  Meried: Copper Creek Mine Water sample

'same

' REPORT OF WATER TESTS .

ATotal DlSSOIVGd Sollds @]80 c: 1200 mg/‘l

- Chromium, hexavalent , .'l.t*A ; 0. O'l
dron v e 11.5
Calcium ™ 192

3 Magnesnum - 66 '
Sodium -+ 47 e
Chlonde 18

Blcarbonate__
Sulfate -
Nitrate ‘ _
Fluorid ; | | %_. | .
Phenolphthalem A]kaﬁnity o 0
‘Methyl Orange Alkalinity - Sl 0
“Cajcium Hardness . .- U a0
.7 Magnesium - Hardness e o 272
Total Hardness o ’

C1tr |

Respectfully submitted
ARIZONA TEST!NG LABORATORIES;

: It* = Iess than L
' above reported in mg/l o

aw‘StéQenfﬁankiﬁ
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'i(.n\'iic ASSAY orﬁcs
gAY CER HHFHCATE

BOX 14 =" PHONE 632.7410
: uumaomr ARIZOMA 86329 - .
uSEA IN'L'l*.L\l\' ATIOWAY TRO. e
704 YWosl Grant Road

R e TU.LSOH,‘ Ar_]“ . é))/Ol
* Submittod for :

AMPLE DESCRIP TION

09”30

# 09334
"#"09339

i%m99359-"
;%*"O©15253'
#0356
#0957
- #.09359.
’,#foggeo

'#m00379
# 03379

# 00281

# nggf'
# 00386

_# 09357?
#‘093§8 '

'“O§3§§°f‘
# 0°370'







_»‘mom KING ASSAY. OFFICE
CASSAY CERTIFICATE

BOX 14— PHONE 632-7410

HUMBOLDT, ARIZONA 84329

ubimited for.d

:'.s
[re

rY




el 1ty
ﬁ'.’im“‘-%ﬁ é‘jv !4“»}"

Y e Mtk

e LT o IRON KING ASSAY OFFICE -
R ~ ASSAY CERTIFICATE
" ; 3 : - o BOX 14 — PHONE 6327410
P ) : HUMBOLDT, ARIZONA 86329

o,

R s

ESsBA INTONAVILONAL 18C. C | "kjﬂ"l' |
~..170% West. hrantxn S il S R _ .
' APL , ;

u_QQ3Ha
% oaz%q
# 09155
—r - L #09363 :
____,9 OB

o ey
'fuﬂ__n__Wﬁﬁ 09366 o | 015

#_O 108

404 8371 3H;U;u
0302 -
# 09773 ;;;;Qw;+;;n
#0375 o
'#"59385;»
# 09382_;'

3 0039

#.09397

4 09401

4 09403

£ 0okl

, Qqu7g r?x
L 4 0oka8
- ;!if'p‘_:ﬂ~7““#L09”1”"
e oy




CERTIFICATE

8327410

d

f??‘
ey

A




oLt R .'.., K o,
SAVE)E g

"HASSAYAMPA LEACH OPEN PIT

0.2 - 0.4% Cu e ,
o Tons o Grade - - Tons. . |

+ 40/ Cu

: lons

Grade

T e )
i”235 000 ° .53 i?;. g o

365,000 :c H;44
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%, 400,000 46 | 850,000° o5, 1,175,000 -.10°
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) B1S0.. 1,640,000 .55 .27 505,007 .24 1 155,000 13
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