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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 

YAVAPAI 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 YAVAPAI 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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Hewlett: 
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' .. :,:'.---- Enclo~ed i~ ,my report ~ Preliminary Feas ibil i ty S~Udy" :':', " 
, HassaY?-mJ?a'Disserninated Copper Deposit, yavapai County, ,Arizona','::, 

',; together with my bill for services rendered. The feasibility ,,:,:-~, 
:, ~ttidydeals only with the economics of mining the near-surf~ce:~ 
~ie by open pit methods and does not-consider the de~p are' 
potential;~hich appears to be substantial. 
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Tel. (602)' 296-4183 
Tucson. Arizona 85710 

Mr. R. F. Hewlett, President 
Sierra Mineral Management 
4741 East Sunrise Drive 
Skyline Bel Aire Plaza 
Tucson, Arizona 85718 

..,\ 
April,19,1972 

FOR SERVICES RENDERED 

,'oJ', 

'Feasibility Estimate, Hassayampa Copper Project" 

~Long'Distance Telephone calls, for 
cost data:' 

, , ' 

, 3/3/72 ','San Francisco-Fluor Utah, 
:mining costs 
: St. ,Louis-Cerro-precip , 
smelter costs' 
Bagdad, Ariz.~acid 

",' , '., 'and iron cos ts 
-<>:4/14/72', Ariz. Dept. Property 

, ':'-:,··<'~:"Vaiuation, Ad Valorem tax 
:' " .~ -;~: .:. ':', 'I'. .. . '. 

2/23/7 i',<iee·COh'i. with' Cerro personnel 
" }re,precip smelter, at ~an 

'$4.57 

5.17 

3.16 

4.22 
$17.12 

Fiancisco,1/2 day @ $150.00 $ 75.00 

Research:" &'Feasibili ty caic- ,,' 
u1ations~4,days @ $150.00 600.00 

Examination of Hassayampa prop-
"erty, -1 day' @ $150.-00 '150.00 

I. ,. ",', ',' " 

3/29-4/~9/72 Feasibility study, calc
. 'u1ations, report prep

aration, 6 days@, $150.00 , 900.00 
'$1725.00 

TOTAL DUE 
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PRELIMINARY FEASIBILITY STUDY 

. HASSAYM-1PA . DISSENINATED COPPER DEPOSIT,-· 
~VAPAI COUNTY, ARIZONA 
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PRELIMINARY FEASIBILITY STUDY 
:'HASSAYANPA DISSEr1ItJATED COPPER DEPOSIT 

,YAVAPAI COUNTY, ARIZONA 

t.lilJht, be 'don'e, for a ,relatively 10\'1 

.1nd ,o'/crall ~ ,"recovery' of copper by 
'''',~'nd' .tbIJ ,~nnual' net, "cash· flow might, 

' .. , ,," 

" , 

was p~oj~ctedat 4000 tons of~re 



A potential' for additional reserves on the Hassayarnpa 
and adjacent property has been indicated which, if developed, 
would enhance the profi tabili ty of the projected operation. . ; 

.. projected increases in demand and the cost of pollution control,s .. ! •.. ~;. ! 

:on smelters suggest that the price of 'copper: may.'·.·.~is~: in: the .... ':·(::·::·~"i.r:': 
'next few years. Electrowon copper can thus bave·,::·~·.;dis~incti'· :.:'. : .... ' .. :: 

. ' .. economic advantage over smelter-produced copper ~:::" . .'.Th~ i';l~a.ssayampa· '.' ... . 
'd~posit, depending. on· the results 'offurther investigation f 

:'cou1d be 'made into a :viab1e . mining operation and ~erlefit .oy 
"the projected incr'easein the· price. of co,Pper .'-:->:.::""':"1 .. :;:...... '. 

, " .' 
I.::: 

, . 

,":".-.'\' . 
• t ~,\ • • " : 

April 19, 1972 
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Introduction 

A preliminary feasibility study of the Hassayampa copper 
deposit was made at the request of R.F. Hewlett, President'of 
Sierra Mineral Management, of Tucson I ' Arizona., This study is 
a trial run to determine the economic conditions under whic~ 

,the Hassayampa deposit might profitab"iy be mined based upon 
: estimates" furnished by Sierra Mineral Management, of grade, 
reserves,; stripping ratio~and character of the are. Reserves , 
werestate~ (see attached table, from Sierra Mineral r-1anagement) " 
from limited drilling" as 7.77 million tons of O.5%-Cu at a 
stripping ratio of 1.72:1. 'The are has been described as con-

,siSting primarily of chalcocite coating and replacing pyrite,_ 
and minor amounts of chalcopyrite. 7.35 million tons of rock' 
averaging 0.2% eu have also been estimated adjacent to or over
lying the ore,i~ addition to several mi11ion tons of +0.2% 'rock 
underlying the orc. Cash flow calculati6ns assume that ,7~8 

, ~illion tons of rock averaging 0.2% Cu will be stripped for 
, access ';to ,()reand pit contro~, and sent to the leach dump. 

. . i··.· . ~. ' '. i . 

'A visit to the Hassayampa property \Vas made on March , 
1972 ,to' examine. the terrain and gcnerai geologic features,.,~ 

. The :formulation of detailed mining and extraction plans' 
was considered but deferred as the data upon which to base 
these estim~tes are not yet available. 

Extraction Methods 

. ' Seve'ral~e'thods of extracting the copper 'are 
possible, including the following: 

,a) , , Leaching in place and precipitation or 
,winning of the copper in solution. 

'b) Mining the ore, placing it on a leach dump, and 
~xtraction of the copper from solution by precip~' 

,. itation or LIX-electrowinning. 

c):. Mining the ore, ,sending +0.4% eu ore to an agitat-
• ion 'leach plant and +0.1-0'.4% Cu rock toa leach 
dump, and extracting the dissolved copper by LIX-

.~ 
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HASSJ\Yl\ilPA LF.,l\CH OPEN PIT 

+. 40~~ Cu 
Tons Grade, 

.. J,'; 

,~ . ; j .:.' ',' , 

;':'365 000 
" " " 

:'.,53, 

.44 

'.45 ' ?,835,000 
. '".' 

, ' 

' , .. 

',400,000 

750,000' 

1,565,000 

1,640,000 
" 

,1,980,000 

, .46 

.46 

.59 " 

.55 

.44 

O~2 
Tons 

, .' ,; ~""85,OOO 
. ,",' 

, 535,000 

850,000 

1,010,000 

445,000 ' 

505,000 

1,560,000 

2,080,O()O 

-1;330,000 

o. 4·~ Cu, 
Grade 

'.29 

.23 

.25 

,.25 

.22 

!" .24 

.24 ' 

.29 

.25 

, ,'. '_\n25 ", " 
5R5,OOO .33 

430,000 .33 

" 

,', ,":7; 770,000: .50 

'~', Tons' 

, 21 , 1-30 ,000 " , 

305~O()O 

9,720,OnQ 

" SUM~1ARY 

.34 --

.27 

.326 

, '.372 

.476 

" . :- ~h' ,.", "~'~f 

'~"~~.\~:~({f~~~~~~t~n)$k~I~~~mf~:~~1j~r~!~1~~~!1J~4"'~' .. 
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, ~~ .. 

'.;0.2% Cu 
Tons 

1,005,000 ',' .1l 

','75,000 

, 580,000 

140,000 

155,000' 

530 ~onf) " 

~.': .: '; . 



Copper' prcd:ipi ta'te could be sent to a smelter, or .could . 
be smelted on thci property using a small ~melter designed by 
Cerro Corporaticinto treat precipitate co~per. Precipitate copper 
has at times been considered ~ndesirable,by some smelters owing~ 
to dust problems but, being ~lllfur-free,can be ~melted with 
little or no air pollution incontrastto·stand~rd sulfide ore' 
~oncentrates. Recent smelting and refining charges have ranged 
from7¢~to 9¢ per pound of co~peron a toll basis, and the net 

. smelter 'price per pound of ·copper·in precipitate concentrates 
has been reported 'to. be 8¢ to 14¢ .. less than the quoted market. 

,', '.' price.f~r re~ined .···copper. . 

.". /The 'capital: arid ··operatJ.ng costs of pollution controls ;"C.' 

'which ·have been' or are being installed in the smelters may .:/·~V 
resultiri highersme1tingch~rges. Recent industry estimate~j }; 

. (Dr~:W. C.' Lacy,'oral communic'ation, 12/71) of the smelting .,' ,:~f~' 
l'~ . cost'increase due. to pollution controls have ranged from 4¢ ' .. ;~; 
«:S>:to· .. 20¢ per pound of copper, depending upon the. severi ty of -. : .. ,:::.;~;. 1.:the.controlS impoSed"",'J,~~ 

.. ' ··t" .... ·····~~~;e~·;;:np~~:H;~:~~~~~!:r~~:~d~~~~ri~~p~~g:~~~:~~~~~~~:: " ... ' .. · .. ;JV1~_'~~ 
.. '.', l< .'. '.!!~ t[~~~~~:~~e bg~!~::l~~P~~;~~i!~~ ~~f!~:t~~~~~~~:~~~~~~i;i:00;" 's!i!i'(! 
,~i:J;;1 ~~~~e~:gh ~h~~ei~i~~~ •. ~:n~es~! l~ ¢ c~~ t 1 ~~v ~~~a~~~n~e~!n~{~~v~~e~);I:·;, .•.. "'iii';);'", 
:<"",.;, ....,.spe9ificconditions, . in producing blister copper. on the proper~Y_:·:;:./~::~::"\T,:.;:':~:tH~: 
.: t·, over.;,shippingconcentratesto a smelter .;,.The greater advant?g~</~;»:{:?{~~;~::l~~~;: 
':Z'::J:":" . of'; having a .. precipi tate smelter is . in not being dependent upori·:L;~;t:\;~}.;:;:;:i::\?:~ttri;7: 

·;·:;~<;.·:,:;,;i".the:,abi,liti:-or \~illingness of ~. given smelter-to accept pre~ip:~:t.i<·;'.-~:::'t::l~fir{,/~j1t~~ 
·\r·;'·/,: .. : copper .':. Pollut~on. control requ~rements have' reduced the already .... ;.·>;;/;,:::.~.,i;··?:;;r 
:'h!,:~:·:·>:.·:> strained capacities' of existing'smel ters . in.·-recent months I f6r.c.~.{·.~'··",::;~·:~i"h:;}:lt 

ing:,the stockpiling' of con centra tes and, in one case, the shut-.. /~:'~;\\<.1~i~/:;:<;~f;t[ 
'down:()fa major;~opper mine' (Esperanza, south of Tucson) for ·./~::.':;:~:,~·:~~.:,;;~:~,:{J1/);:;:X 

lack"of ·smel t·er' •. capaci ty. .In any case I .. ~ .. the' precip-smel ter-refi~-:-.,:::;:ft·r::·K'.:~':'(~ 
ery·route reduces· the profit margin su·bstantially. . '.;·;,I~:,~/.·j':;.:'.:~.;;:\t:.:;l;t!~( 

; . . "'. ....:; ~ . . .... '. . . ., ..;' ~.: ::<~:i>:}: ,'~~ ~i~;'i~~f: n:?{j! 
, "',A LIX-electrowinning· plant of sufficient size to. treat')::::':'~;"~:l;~~':~\:~'?\ 

th'e' Hils'sayampa ore,c·an. be cons tructed for a . capital cost of .:' :.; .. ··::·~~'.;,'}'~/!t·~;;;E!,G:.~··f~ 
" j .. ' ..... 2~4¢/poundof. r~covered. copper (vs.3. 5-5¢of iron/lb of 'recov~~~d::~:{~!i,Sl;;;i:~~ 

r,:!" .. ' ~~~~p~~~C~~~~ri~~~'ld~~h~d~~;d~~tI~~ ~~!~ef~;~~{S O~:t~~~:o;+~~t}1t~~l 
t' ,." .' ... ' ... ' · .. rep.o ... r .. t~d .. _ to . r. ange.. ~r ... o. w. .) ¢ to .5¢. l?er .... POll ... n ... d o. f.reco,:,ered copper ..... ' .. ·.i~~.::\: .. ~ ... ·':: .... C ...•... :, ... ~.:.~ •.. t.:.: .... ~.~.~l.::.:.\\.~.!~ .• ·.~.~.' .. ::.(.;.::.' ... ':,.' :.'.:: dcpend~ng on the s~ze of the .fac~l~ty., .Recovery J.5 rcportc~.t.o>.:.\,,:\~::::::,,:.·:~~~;:,~,tr~ 

!'}n!;<,,:<:~'~;:'~~f~~~,i:~;;~~f:~~~1~~::~~~~.~:~10~~:~.~:;~!~h;~~.~~~;;:~~~:~~i~;j~]t~~~ll1 
,:,>' the proh t rna? ~n,for the LIX-elcctroW1nmng., route ~s· greater';""'i . · 
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. Leabhing in place and heap ,leaching may not require as 
high a capital expenditure as that for an agitation leach plant. 
However, recoveries_for theseme~hodsare in the range of 30% 
to SO%q£ " the leachable copper,"in ,the', rock anda:':periodof· :months.' 
to years is, required to effect recovery.',", The retention, time for . 

. agitation leaching is a fe\ol hours at ,tnost,' and. recovery "can be as ' . 
. high as :~:~5% ~'.': ' . .... ,,' . 

, i : • . ..•.. ;' " . 
. . 

',;·",.,;':':(Solutioi-ls;from in-place or heap"leaching would have:a 
. lower 'copper, concentration than' solutions using the agitation" ',' 
leach "Iriethod,thus r.equiring ,,<~,larger LIX~electrowirining plant . 

. ··forthe .samerate·of copper production. ,Hence there might not,':'" ", 
be a'significant'capital cost reduction-for heap or in-place 

'c leaching 'unlessprecipitates vlere produced. HO~'lever, the cost,' 
. of iron 'per pound of copper is more or less equivalent to the 
:capit~l:cost of a LIX-e1ectrowinning plant, and the precipitate' 
.~oncentrates~hav~ the additional burden of smelter plus'retining 
:charges.. . . 

.. . 

:··.~General considerations sugges·t·· .... that a combination of 
agitation leaching of ore aVeraging 0.5% Cu ~nd heap. leaching 
of rock averaging 0.2% eu (overburden) vlith LIX-electrowinning.· 

'of theresul ting solution$ rnay provide" the largest annual net. 
"cashflp\1 of. the different methods ,discussed. This combination 

:.:e>-:tractionmethodis therefore useq. in the·trial run of econ-· 
.' ornico fea.sibili ty\"hich £0110\vs.·· . HO\~leVer, leaching in place 

'. . . ~.,..:" 

, with,precipi tate or electrolytic copper production could have,' " 
merit depending on the results of leaching tests, and may warrant.~ 
further ,investigation. 

Econo~{cAssumptions 

,~,.. data are insu~ficient to'mak~ a precis~'ev~1~~t2~; 
'ion:of,the economic feasibility bf mining .the Hassayampa deposit. 
Moredifllirig is required to proVe up the reierves, grade and: 
stripping ratioi.acid consumption, minimum grinding required: 
:f6r;eff~ctive co~p~r extractiort( and the. a~9unt of leachable: '.' 
. copper, as a percentage of total copper . are not presently kno\vne.·,.':,'· 
"Consequently this study is based upon a series of assumptions~' 
·'whichare outlined' belo~v. ,One. of the most cri t.ical,assumptions. ' 
is.:·the pbtential operator'sability' to' hold capital: and operatir!g',: 
costs ,to a minimum' .• : ,There is Ii ttle 'or no contirigency, factor '.' '~,.' 
in:,the calculations: which follow. '. .... '. '. 
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. surface Minl.'ng, by E. P.. P £ leider, ,All-IE, ,1968 
R. Medhi, Bagdad Copper 'Corporation (acid and iron' costs) 
G. Roseveare,Ar i z . ,Bur. Mines, Tuc.son, (grin¢iing costs" ,,", 

. and ~cid consumption),',: ; .. ::,' .',: ,." ":" ,.:. ,~ .. "~ .• ' '. " . ,,':,:,:;,,' 
Cerro Corporation' (Qopper precipitate smelter),:." . ", 

" ... Recent analysis ,of .existing operations (agitati'on'leach'; 
costs) . " .' .. .. , . . . '.. ,,: ' 
J. Dorlach'~General .Mills. Corporation, Tucson.:(LI.X-' 
~lsctrowinning capital and operating costs). .. 
D. ·Rabb,Ariz. Bur.· Mines, Tucson (acid & iron costs and" 

"availability) '.. . . ' ... ' ' ," .> . 
G.W.lrvin, Ariz'. Dept. Mineral·Resources· (Arizona ',Taxation)' ;:;,1;. 

v. Dale, Ariz. Dept. Property Valuation, Phoenix (Arizona ':~~ 
Taxation) . , " . ' . . . "'.~:t 

. 'Possible Effects of Tax Equalization on"theMining Industry' .. ,~~-~·~,.' 
" of Arizona,. by G. W .'Irvin, unpuqlishedM. S. thesis ~ 1968,.' <:")~W 

Uni versi tyo£ Arizona ' . ' . •.. : ..... ':~]:/:., 
.' .. ;.'Mining Equipment Salesmen'. (equipment purchase, .. 'owning, 'Ai" and operating costs,' and perfJrmance data) ,',,' '<,;,'i,~i'. ' 

Capital requirements have been estimated from existing.< ... \~.::y';;~":. 
'agitatioIl plant'·costs and £ror,l data provided by J.Dorlach of .': ::-,··:··.:>t;?J;" 
General !v1i11s. on LIX-electrow'inning plant costs •. ' Dorlach has,·:,,::.··,":"\:·\~rhfE 
stated ,that 'the cost of a LIX-electro\vinning p+ant may be·~~~~C~9.,:,:<j/~~~&~tft; 

::to one-half or one-third of that of a turnkey.,insta11atiotl·b~~,;;;,;S~:::~~;'{!A~~:::" ,'". 

I .•. ': ,independent equipment purchase and cont~actingo£ the insta~~;~t;-::::~:'"~;\:,:.:;~~,~.i~,, 
'.' ion, or 'insta11~tion by t~e operator. The ~ost> of an agitat.;L9t:,>.:::':,;·~~:~::ti:'."· 

leach plant: can be much, h~gher: than thatest~mated here,;if'an .<'"':,:y,~~~'~:;t;::'. 

" " "L' 7.'S rnillion tons ofO.5%Cu, stripping, ratio-
la!;c";~"C< :::::u:.::; ;.~~ :h;;;::;;~;;:;~;:;;a;;~;~;;;;;;~;;s~~~n~~ , _ 
!:»::;;~J,.,;:.::::::::;~n:::i::' ::0:::: , ::::t:::::i:r:::;::~e I' lOader, com-' ";':,!::_,,;'\;1~ '" 
j 'i,",~ ", mile·,'~;do\~nhilt . from"the'" 

t;.n~\;,:P/',- _ ,-"" ,_,5,~,;,l~a t~r .. ,i s ,re as ona blyaZ,a ilil b 1 e :-T~~'~:~er tab Ie is" ,r,S\(1~, • 
~,"~:/:;,?: ... ;~;;;(~.:,;:.:.":. ·'"b~t". or.· .. n·~Ar:,;/ .t.hed···· .... b6~:to:n·.'Odff"tl.· hc.d·~Tal1~ySt"hancl.cliyersion, ·~har,ns::shd· aOUm' Id . '" :.:.\:,:;,~.:,~.·.!,;,,~.l.~:'s::.~ 

' . . ":1' .•.• ".;,' ' . cconstrqate .':to, avo~ ...0oJ.ng:~n . e rnJ.ne:a.rea •. <' ''!'"ese '. s . _~ :;' 
~·;-·';<~.:!'~g\~E . .:%l1ay .. also,;'ser:ved~:£or. \'let ter, storage," and furnish:.part or ··all of '.' 
, :,{,,>:.::,,;,tt;?:~ ... 'the :·~.vater" required:for: the· operation'. ' .' .. 
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6. 'Mining 3,.',shifts/day I approx. 3600 tons of rock/shift /, 
4000 tpd'orc I 350 days/year I 5.6' year operating life (60% opcrat-:': 
ing rate first year). 

7., Mobile equipment leased" drilling &. blasting equipment, 
purchased second-hand ."" 

8~ Mining costs: 

Drilling & blastirtg 
Loading 

, Hauling 
General I,i,' " 

,+10% '(inflation)' 
+ 'leasing cost 

: . .'.J 

',', Total:,Nining I per ton 

" 

$0.06 
0.06 

,0.05 
0.07, 

, 0.24 
0.03 
0.11 

$0.38 
~':\:::" ,,' 

,cos'tlton ,:of ore ,1. 72 S. R.' $1.03 

"Mining C()st is from "Surface Mining", pp. 874-896, 
average of 'diffcY."2 l 1toperations I and incl'l.'.des 'operating and 

'r.1.:lintenance' costs'. "General II cost is average of 15 mines and ': . 
includes labor overhead, develop8ent drilling, pumping, assays',,': 
office, supervision, etc. Leasing cost estim~te is based on-.· 

'illlo\vinglessor a 'reasonable profit under competitive conditiOns 
U(;pending.on specific negotiations gnd equipment this cost 

, be highcr;'or',lo'\ver . The utili.zation" rate o£.; the equipment, is ' ' 
u~sumedtobe,:90% '_or'better. A rough check of mining. costs was' 
t1.)dc using'manufactu::-er IS ov:nership and operating cost es 
~under specific operating conditioni, + labor~ leasing costs 
This esti~ate :iesulted in a mining ~ost of $O~39/ton~s. the 

.. SO. 38/ton ·cost used here. ' 

Mostef·' the mines from which cost data· were obtained,;, 
.lrc much . larger than the proj ected Hassayampa operation, and ,::- .' 
oe:nefit from the economies of large-scale' operation., HoweverJ 

.' thC! lIassayampa operation has generally a much, shorter haul 
distance which is largely downhill, in contrast to th~ other 
r',incs. Furthermore"the equipment\'utilization rate was quite" 
low for' someef the mines whose costs \<w'ere used in estimating:,::. 
the cost for"theHassayampa .operation. .." ' 

. Th:e pian~'·'.si te is' assumed., to be loc~~ed 'topographically' 
;helow most of ,the,::ore \vhich i$ in ,the . ~:;urrounding hills .. 

, ill"ca is,;htghlyd~ss'ected,' wi tnsteep slopes I andthe:lotv.mining 
. cost assumes ',that,>.up to 25% of the ·waste overburden 'may ,be 
Ll~~tcd,.or·bla~t~d;and ~ozed off, the tops of :the.ridges: 

,roll·. .. and.fill::thc adjucCI'lt'gullies with ,'little furth6'r 
l~-.lndl 'partly':"filled gullics"'could then be 
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l':"C?3rcd'as 'leach pad~:. ;. Part of the leach' rock' ~nd ore c~uld' 
tl~~il~rly be blasted. and allowed (or aided with a 'dozer)to , 
.~lloff the ridges to the bottom, reducing the haul distance. 
:·'\.~rt of the \'laste \'lould be used in diversion/storage and settling 

'::,~nc.l dam construction, and, i~ constructing level si tes for p."+ant 
, 'l. . ":" . , , ,. 
','~ln5t~11a~~on. '. " .' ", "I,:" "'."" "\'''>'." 

·A small part of the.Ile~r-~urfa~~ ;o~{ ;~~;;b~ii~~ble, 
, :\o'hich could reduce the mining. cost some\vhat." ,However,~ ,', this.' 

. ~JS not considered in the present 'calculation.,',,·' 
.' .• ,' . "".. . I, . '.. ~ : . 

,The a.ttached map from Sierra Mi'nerai' :Management ; sho\-1s , : ' 
the·area of the proposed pit, on·a scale of one inch-;= 500 feet.
lIoles drilled in the pit area'" are sho\vn, asc.ircles with, eros ses .' ',' .. 
In the present study the plant site is :assumed to be located iri 
the'low area southwest of the pi ti waste and··leach material would . 
be deposited in the gullies north and east of the pit" and t.he . 

'settling pond(s) would be located in the .main draw sotitb of the 
"'pi~,· below the plant site.,"" 

',: ;;; "'De'pending en the eql.lip~ent' selected ~"thefi~ure~' ~ for,:':-. 
'loading" .~nd hauling may. vary, "but the overall rock moving dest· 

,sho'uld remain the same, approximately. Proper . s~lectionand ' .: 
. sch,eduling "of mobile equ iprnent for minimum turnaround and haul; 

the 'mining cost. Inefficient:equipment 
inciease the mining cost.. ",' 

Acid 
2 Ib 

Solvent extraction/e lectro'winning 
(per J. Dorl~ch, General Mills}~'~,' 
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"Acid 
Crush & Screen' 

" Slimes 
Plant Maintenance 
Water, Air,Power 
,Assays .. " . 
Plant Adm~n~strat~on 
'Total 

$0,.20' 
0.50 
0.25 

"0'.20 
0.10 

,,0.06 
0.12 

',$1 .. 43 

",' .. , 

,I,,':' ' 

:D",:mp~osts, per ton:' 

preparation & Collection 
Acid' ' 

'Misc. " 1'';'1 

", Total 

$0.04 
$0.03 
$0.02 
$0.09 

\ 
I 
I 
I 

. \ ' 

" ... ~ , ,;.' '~ 

~, ' ' 

LIX-electrowinning cost per ton, @' $ 0 • 03/1b' ,Cu·" " '" ;, .~ , 

$0.24 
'Dump $0.04 

, . 
cost and profit per ton of ore @ $O~52/1b 

.' " . . " 

0.5% Cu, 80% recovery @ $0.52,- $4.16 Gros~;, 
Dump:, ,,0 .. 2 % eu" 3 0 % If II = $ 0 • 6 2 

'$1.03 
, 1.43 
,0 .. 24 . 

0 .. 20 
$2.90 

Net per ton 

.' '~ :: , 

$1.26 

~pe~ating net, ore & leach dump, $1. 75/tOri~t'~~~:?,:f};~j, 
.. ",' '. ' 
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. 16 ~ .Development" drilling and startup cos'ts, expensed, 

'. $0.5 million. i 
I 

') ' .. 

. .' ! , 
17. Capi tal costs (indepe'ndent purchase and contracting of 

constructi,?n, usedequipm~nt wh~re feasible, assumed): 

) ..... . 
{ .~ 

" :,: .>1','1' ~ '; i:'" ':", ... , ,~'~,~ :·'~j.':,l ;' : • > ""1 f' 

, ":LIX-Electrowinning: plant ",.' """", .. ,:,,:::':"j ,'$1.6\millfon: " 
'Agitation Leach' Plant' (incl." ',panos'':';':>" '2 ~ 4 I", It .' ',' 

Mining Equipment ""0.5 1 " 
Mise ~ . Facilities' & vehicles.:' ;: . . i' . 0.4 ,.;. U· 

Water Supply':~" " 0 _,25 

,.; .. 
}! .. 

J ...... . . "", .:' Total $5.15 n ",'I. ,~'. 

r::' 
r' . 

',./f' 
• • ~ ..... \ " ' • • ' • • ," ~" , ;~ 'I' .. , '/' ; 

<: "18 ~, '.' Stra~ght l~ne deprec~atJ.on of plant over 6 years.: '. 
. ~. . ,',: ::.. ': ' ., , ,~. . . "' .:., '. ~', .;, . " ,.' . 

. ' ; 19.: Ad Valorem tax. :.:.'This'tax is ,based on 60%.;.Qftne 
full',cashvalpe of ,the operationi', at' county/statetax'r,ate's,;;" 
The tax r~te has varied from-year; to yea~and th~ esti~at~~6f 
the fultcash value, has been the subject of some negotiatio'n:,~, . , ,';" 

/

.:.. . "'" . . ... ' Theayeirage ad valorem tax'~n :').963-1965 was $4;.'S7per· 
::'::.'"",; $100.00 ':of: o.ssessed value (60% of full': cash value). The £ull',;;~,,>· 

":':;.:'.:,,:;:':,' 'cash. value' is the' total net' after tax earnings' of the operB:tiop': 
}{-"::-<;":":;,' "plus depletion and depreci2.tion, discounted (Hoskold formula) ,<,: 

;,.- ,over ,the.~,l,ife . of the operCltion, at.a- 6% safe and, 10%. risk rate:~~'i:; 
';The 'full "cash 'value varies from year to year as it is ,rec6m~;":':', 
': puted :,annually based upon previous and projected earnings~' ,',), ,'~~F:["!;'-j~ff.:;L:'$;,::i),;~::F.'!l~ 
'I'n years<of'rio,production the· assessed value' (25%, c" 
rate) of ,plant:' and property is taxed. Formal ad ,valorem. 
estimatescan·become quite complex (per v. Dale,"Ariz.'~D, 

"Property Valuation). 

' .. ,' "\'::':":For: simplicity, the i full cash value 'in the 
c.' caiculat:Lons"was ,based on an average annual 
',million~6r~6 'ye~rs ($1.606 million + contingency 

changes),',discounted,to' a total of $ 6.72 million. 
valuation (60% o~"FCV) was $4.032 million, whic~ 



I 
I 
t . , 
l 
l 
l 
'. ~ . ,.. '. 

m 
I '. ,: 

- 11 • <:\::;~~~:\ 

20 •.... Propertypayment.s were capitalized,. on the assumpt- F 
ion that the property might ultimately be purchased. Payments } 
through 1972 .'idere ·assumed to be$.2S 1000.00. r.1i~imum annual t 
payments are $100,000 thereaftc~~ witha2.~% n~t smelter basis 
roy.:tl t:l on production. The royal ty is calcula ted here on gross 
receipts minus LIX-elcctrow~nning costs .. A slightly higher 
cash flow can be obtained by expensing ,the prope~ty/royalty 
payments. :". \ 

.. . . 

Cash Flow and Rate of Return 

The projeci~dcashflowis shown on" the att~ched work.' 
sheet. Calculations for the.,discounted cash flow, equalizing 
rate of'interest method, periodic basis, are ShOlJln belolJl .. The 
projected and discounted cash flows ar~ in millions of dollars • 

. Tha cash flows for'years -1 and 0 below consist of the capital 
exp~nditures.for those years plus or minus the net operating' 
cash '£10N. 

Year': ',.:"'Cash Flow x 15% Factor = ' 'Discounted Cash Flow -
-1' 
,0 
'1 
. 2 

~. 3 :' . 
,'4 . 

5 

:;' ,,"" 

" ..... , .. ; 

(3."225) 
'. (1.' 575) 

1~S99 
. 1.625 
'1.625 
1.625 

, 1.582' 

0.86957 
0.75614 
0.65752 

'0.57175 
0.49718 
0.43233 
0.37594 

(2.804) 
(1.191) 
1.051 
0.929 . 
0.808" 
O. 703' 
0.595 ," 

+ 0.091 
'-, ", . 

:~ Discounted; Cas·h: Flow, feriodic ERI Basis, slightly 
6f15%. 
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.Conc·lusions and Recommendations 
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Cash flowcal~ulations.:·indicat~ ~., wi thin the' limi tsof : 

• ..•... :j .• ".' ... ~ .', .;.'. ": . 

t~~c clssumptions.made ·in this study; . a discounted .rate of ret~ " 
urn of slightly more . than >1'5% and 'an annual net cash flow of, ."" .-: ....... '. 
41b:)ut ',,$1. 6 million. •. Whether ,01;' not th,is can be achieved depe~ds'.>'L/!;.l>;;~: .. 
en fac~orsyet"i::0be' d,etermineq,' as' ,indicated previously •. "'('. ,L';'\:">,',;Y:" 

" ",:, .::::.':::, AdCJ.i ti~nalres~'rv,es' 'm·2y'·:exist·, on .the prope~ty ; which 
}~;lsno#·i b,een, fully'· explored, ~lnd on adjacent land which. is .. 
t'("por,ted,to be fayorable for ore.: Reserves developed on the . ','. 
·.ldJaceil~,land may. be available :for exploitation under anagree":':,
r.'.cr.':' ,between Sierra Mineral Management. and the 'adjacent land 
6·,:n~r·s/.,:Further,exploration, and development of reserves ,on, 

.. Loth the Hassayampa' and' adj acent ,land. is recommended., 
. -, .. , ... ::. ... ,." .. -.' -. . . . .', . ';.' 

.. " '.', :'A'cid 'consu~ption, theperce'ntage' of 'ieachable' copper' .. ",' :':;-;~::.= 
to' total copper in the rock, grinding nece'ssary to achieve 90% ':,' ':.. (~:,:., 
or better recovery in an agitation leach. process, and the per:- "":,.,),-,,,--. 
ccntage of copper. \tJhich can be . extr aC,ted . (and time required) '~'~ ;, ',";:':··;.:;:Y::f·~'~' 
by heap ·and in-place leaching should be determined. "',,~:~.::';<:. 

';<, ... ,:.~.:'.::~~.: 

...• ·~~i~~~~!l~~~~~~~~~:!~:~i~:~:::~:::::::::~::::::t::~~::::~:::~;,~~{~!II,~: 
, ·tonnage of ore to \-las te and leach rock should be studied I afte::t~H;i)~~!~·:·t~~-· 

.. ':'thc'meta+lurgical ·studies. recommended above·are completed. >.A':.:{))~i:t~§;}.~M~~~>{ 
,' .• diffeFent:.ratio of', ore/leach rock/viaste might provide a bette,t'':!;.:~l~·}~t:~~~!;tfJ:·'' 

.... ::::i:n:g;;;~~~~f~~e!C~;O~~p;i; .. '·i~a;h~:~e~~m;~e ;~·~r~~p~~fc~'}I~~',~~I~ 
r.t~y·'resul t in a. higher price f9r' copper. Smelter:,; pollution, .. :;/~/,~~)%~:,,:~;.; .. :~; . 

. control"costs may also force tn,eprice of' cqpper "1,lP, caslong:/'i':\":"i:"::::::F:;:?:-';, 
. as"theou t pu t 0 f. for e i 9 n co pp e f. pr ad u c e rs is restricted by ::::::~,,:':;;.::' ~~{,:~:·.:~::: .. <~7 
ineffic'iency'and~poiitical turmoil.. Should. foreigncompetit·i6ri\·::5,.}j~<~: 
become"too severe . it is likely that tariffs \vould. be imposed · . .':",':;:o~::;::;:~ 
to put dom.es tic copper on' a more. equal footing. Price incr6as-' ';';/:';2':\':" 
cs due.to'pollution control. cOpts\'lould \'y"ork . to. the advantage·' ... ;"""~ 

. Of.: the .' proj ected. Has'sayampa operation I vlhichVlould not· bedep:- /,.~:::,:::,,:;:~' 
cnllcnt, \lponthe purcl}ase of i tp copper production bysmel ters .':;}':'?:::'~;~::'" 

'. The ,outlook,. al though not cert~in ,is that future rising cop?er~:,"'::)·:'.~'!.(··:::-
-: price's' may enhance. the p~S?Xi'1::~bili ty of the projected HassayaP.1pa.:::,~>:'.i'.;,\: 

operati'cn I particularly--:),:i;f (ad¢!,tt'ionalreserves are developed.~c <;N<:":·],'.: '., . '. /?.;~.;;.:.'0 ~;-:'l;~~~':::'~~:;),>". ' . . ... ':i ,." \'<~::f'; 
':'}~;'\' •. ", " ."" /:..:~: .. : •• ~I .,:~\<~ , \tt/# '. .";'~:'-~~<~~~J\.;;::':'~~:'-'I:--/," ~ . -~ .... :~ 'k VI " . ' 'c''''· ....• ," 

'" :-~.:','> . '( "'::,':'i i\',O'r{:- ~/)f1/~),\ -c;~i;;;-::;?~ ~ :.:':.;,.:',::\.~~.,:' '_,' 
".' \ r", _ \,~\~"/I~j,' . rrhol:luS S. Nye. . ..... .:.'.;: ...... ; .. ::~.-' .'>:,':" : 

~' ~ '1.~i 1/ Consult~ng Geologlst"'>.~:<' .. '::'-:;.:,~.:;-. 

... .. : ........ : ...... , .. ,; ... ;, .. ~.,~, ..... ;'i~~~;~;.tf;}t;t~f~':,:r~i;:~;~;:;:.:'1\ii!H"';:::i,,··.·, .. :"· ': , .•. : ...... '. : {::'i:"~:';';:i~;::: .. 
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Total Dissolved 'Solids @l80°C 
Chromium, hexavalent "" 

"Iro,n 
.' Calcium" 

Magnesium, 
Sodium' ' 
Chloride 

.. : Carbonate, 
. Bicarboriate' 

,.'~ Sulfate "'ic ' 

'-: Nitrate ~,;:, 

. F luoride<: , , , : 
. '". . PhenolphthaleinAl ka 11111 ty 

,,;. " Methyl Orange Alkalinity, 
'" CaJcium Hardness. " 
, Magnesium, Hardn:ess 

Total Hardness 
pH . 

Arseni c~ 
,Copper 
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It* = less than ' ' 
above 'reported inm~/1 ' 

;:tt: • 

i~~~_'~ , 

. "f': 

'",., 

. . . . . . , . 

REPORT OFWATER TESTS 

It*,' 

,\ ' 

.1t* 

1200 mg/l::., " 
.. ·0.01 . ,;; 
11.5" 

192 
66 
41' 
18 
o 
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'850 
5 
0.9 
o 
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480 
272 
752, ' 

3.6 
'0.01 
0.70 
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.Respectfuliy sUbmitted;':' , 
ARIZONA TESTING LABORATORI 
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m.ON ICING ASSAY OFFICE, 

AS§A lr C:lErrl1i'l1f~<eA 1nE 
[lOX 1<1 PHONE {,12-7<110 

IlllM[lOLDT, AHIZONA 06329 
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IRON KING, ASSAY OFFICE 

ASSA'! ,C~rJtiRfFBCA lE 
BOX 14 PHONE 632-7410 

HUMBOLDT, ARIZONA 06329 
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'HASSAYAMPA LEACH OPEN PIT 

~~: +; ,'.40% Cu 
Tons' ,:; Grade", 

5400, 

'5375 

5350' 

5325 .53 

" 5300 

I)i 
5275, 

5250 

235,000 

3Q!),~ObO 

, 835,000,' 

_, .44,,<, 

j' 

.-! , 

,5225 

5200 ' 

5175 ' 

'5150 

5125 

Cut-Off 

O~OO 

0.20 

0.30 

750,000 

,L565,000 

1,64°',9.00 

.46 

'.59 

, ~ 55 ' 

Tops 

21,13Q,006 

17,490,000 

,:',9,09p,000. 

7,77P,000 
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