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sm'u'vjj\RY & CONC2:.,USIONS - -"--------- -- .--
The Frisco Mine property locates a bout 10 a ir-mi les 

eClsJc of Davis Dam; Arizona . Accoss from Bu l l.head Ci -ty I the 

uper ating base, is by wa y of somo 10 mi le s of p aved r o ad and 

about I 1/2 miles of gravel roaJ. The prope rty , c omprising 9 

patented claims with a total a rea of about 16 4 acres, is held 

by way of a lO-year mining lease g ranted by a Nevada company. 

The mine a:r.'ea is relativel y flat and very arid . 

The mine workings locate within a low isola t ed h i ll. 

These comprise open stapes v connecting drift ~3 I crOS:3cnts and 

raises, and a low-leve l haulage tunnel. The workings are o n ly 

locally inaccess ible. 

The main production period of the mine was between 

1900 - 1916 . This plus p r oduction in 1932 resulted in a gross 

output o f free ·,,·milling ore amount:ing -to about: 50 1 000 -tons at an 

estimated average gold content of about 0.6 oz. per ton . 

i s no evidenc e o f mining or exploratory work having been done 

at the p roperty between 1932 and 1973. 

In Oc t ober, 1973 Mr. Millar , via Red Dog Mining Inc., 

negotiat.ed a 10 ~. year me.-(~a l "··m.ining lea se o :n. c.hc pro}ls:c i:.y, 

D;xc ing ,January 1973 he c cu::-ri.ed out snl.:f2.cc pel~c:'lf-;[.;:i. O:n "~ d:(i l l 

o re structure and delineated a near- sur f ace ore block on it s 

flatly-southe a starly-dipping l ayer or lens o f: firm , quart~-

rhyolite brecci a . The more signi g icant gold valu e s occur where 

this h as be e n succes s i vely fractured and mino~alized, with t ho 

W I LLI AM M. SHA RP . P. ENO . 

Sm'll'f.Lf"\RY & CONC:SUSION~; - _._- - ----------
The Frisco Mine property locates about 10 air-mil e s 

cast of Davis Dam; Ari zona . Accoss from Bull.head Ci t.y I the 

uperat i ng base, is by way of somo 1 0 mi l es o f p aved road and 

about 1 1/2 miles of grave l roa~o The property, c ompr ising 9 

patented claims with a total area of ab out 164 acres , is hold 

by way o f a la-year min i n g l ease g rant ed b y a Nevada company. 

The mine area is :.re l.a.-tively flat and very a ri.d. 

The 
. , . 

mlr1(} "'<'lor l{.J.ng·s locate within a low h i l l. 

T11(,Se comprise open stopes v connecting drift r:; i C:COS~3Cuts and 

ra ise s r and a Imv-level haul age tunnel. The \'Jorkings ar e onl::!" 

locally i nacc ess ible. 

'1' he main p roduction period o f the mine was betweon 

19 00 - 1916 . Th i s p l us production in 193 2 resulted in a gross 

outpu t o f free -"milling o re amounting ·to about. 50 I 000 -tons at an 

estimated average gold content of about 0.6 oz. per ton . There 

i s n o ev i dence o f mining or e xploratory work having been do ne 

at the p roperty between 1932 and 1973. 

I n Oc tober, J.973 Mr. Millar, via Red Dog Mini n g Inc., 

nego t iC'.l"i:ed a 10 ~, year me-c~al <·mining lease a nt-lie; p :r0T:1er r.:.y, 

ore structure and delineated a near-surface ore block on it s 

nor i::: hcaster ly tJx-c.ens ionQ 

flatly - southeastnrly-dipping laye~ or l ens o f f i rm, quartz -

rhyol ite brecc 1 a . The more signigicant gold values occur where 

t his h as b een s ucccsolvely fractured and mino~01~.~8d, wi th t he 
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go ld occurring main l y i n vein l et s , r i ms, and patches of banded 

ilphanitic q uar t z and cal c i t e. The ore-b r eccia pinches and swells 

from a few fee t ·to, commonly I abou·t 30 feet in thicJ-;-.ness. 

The N.E. are block h as been fairly well de limited , 

by p ercussio n - dr il l sampling on a 20 1 x 2 0 ' grid, wi thin 

an approximate 100 ' x 60' area . Drill- i ndicated thicknesses 

range beti4een 15 and 30 feet . Al lmving for 20% mining dilution, 

the wri t er estimates that the b lock contains 9750 tons averag-

ing 0. 2 9 o z. pe r ton. With a waste - to - are rat io of about 

1 : 1, it appears tha t the are can be mined quickly and cheaply. 

The planned mining operation envisages open-pit mining, 

c r u s h ing the are to the required fineness, heap-leaching i n 

approximately 300-ton batches , a nd recovery of ~he dissolved 

gold/ s ilver by circul ating the pre gnant solution through frag-

ments of activat e d c harcoal. 

The wri,te r est.irllates that J vIi th a total capit,a l cost. 

of $25 , 00 0. 0 0 and mining and treatment costs totalling $10.25 

pe r ton, the g:::-058 mining cost. wi.ll be $13 . 03 per ton. '1'he 

potent i a l p:-co f itabilit:y of t.he op~0ration i s indic.J.b.::::d via 

the following table: 

$ 24 " ,.. p e:c ton $11 33 PC l " ton 0 l S5 oz 
" ")0 . ,,-. ... - . . 

:;; 20 . 30 p ,.....:'!.-...... 
-.:.. c .. · ton $ 7 . 27 r)C-C -c. on 0 . J .r~ 6 02. 

fe a sible and economical ly sonnd. Also the i :ndicCl·tod range of 

profitab ility of the operat ion would provide a 
" , , CUSl1J.on aga J. nst such 

mininq CO;3i:,5. 

gold occurring mainly in vein l ets, rims, and patches of banded 

aphaniti c quartz and calci t e. The o re -brecc ia pinches and s wells 

from a f eH feet to , Gormuonly, about 30 f eet in thic}-:.ness. 

The N. B. o ra block has been fa i rl y we l l d e limited, 

by percussion - drill sampl ing o n a 20' x 20 ' g r id , wi thin 

an approxima te laO ' x 60' area . Drill-indicated thicknesses 

ranc;re bebve en 15 and 30 feet . Al lowi ng fo r 2 0 % mining dilut i on, 

t he wri t er estimates that the block contains 97 50 tons a ver ag-

ing 0 .29 o z. per t on . With a waste - to - ore rat i o of about 

1 :1, it appears that the are can be mined quickly and cheap ly . 

The planned mining ope ra tion envisages op8n-pit mining , 

c rushing the ora to the required fineness , hea p - l eaching in 

approximately 300-ton batches, a nd recovery of the dissolve d 

gold/ s ilver by circul ating the pregnant solution through frag-

ments of activat e d c h arcoal. 

The wr i ter esti mates that, with a total c api ta l cost 

o f $25, 00 0.00 and mining and trea t me nt costs totalling $10.25 

p e r toni the gross mi ning cos·t \Vi.ll be $13 . 03 pe r ton. '1'he 

potent i i:.l.l p rofitabil.ity o f t.he oJ)(~:cation is i ndicil; : (;~ cl via 

t h e fo llowing t able: 

0 I i. r o :,;~ r)eL~ · 0 · 
~jl.'-~Oo 00 $28 o ~~2 p e:c ·t:on $15 . 39 IJe r '(:on 0 " 

IJ.3 () ;~ · P'2:C 

~~ 12 O. 00 $ ,2,10 36 p e:c ·ton $11. 33 po ,' 
~. - to n 0 · 1 r ' r: 

. ;J , . ' 0:-:; · p e r 
$10 0. 00 $20. 3 0 p eJ;~ 1:.:on $ 7 ')~ . , .. 1 '1-;(;-;,:- t o n 0 · 1 13 () oz .. p e'::- t .on 

feasible and e cono:JI:i, ca lly sOl.md. Also t he ind i caJccd range of 

profitability of the op0rat ion would provid e i:.l. cushion aga ins t s u c h 

o.clverse (~ff ec t G 2c] Imve:r. g:cad e are , 1 0';1 8 J:' 90ld recov~:;ry f o r h i gh e:;:: 

mi n i nq CO ;31::'5 . 
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RECOMMEN DATIONS 

~;'I'l\ G r: 1 

(a ) Install mining plant and strip waste cover from are block. 

(b ) Mine and treat 900 tons (3 batches) of are. 

(c ) Sample other loca l exposures of are breccia that are 

potentially minable by surface methods. 

(d) Geologically map and cross-section local surface and under-

ground exposures of are breccia with potential ly minable ex-

tensions. 

(e ) Explore section at depth for parallel breccia zone (s). 

EST I HATED CO STS 

S'I'AGE I 

(a ) Capital Cost as estimated $ 25,000.00 

(b) Mine and treat 900 tons Q $13.03 per ton 11,727,00 

(c ) Sampling d:i.r·ect:ion & l abour v shi.pping $275 . 00 

Assaying, 2 /1 sart1p1es @ $3.50 

(d) Provision for max . 2 d a ys by geologis t and 

ass i. s i'>;l.n "l.::, 3 :j O.00 

(8 ) PrOVlslon for 500 l .f . percuss.-dril1 @ $1.50 ft. 750 .00 

(f) Omissions and continge ncie s @ 15% items (c), (d ) 

( c ) • 29 /\.00 

TOTAL , STAGE 1$ 38 iJ '1130"OO 

R8spec tfully ;::ubrni t .t:ed r 

. I 
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RECOMMENDATIONS 

S'.l' l\G r: 1 

(a ) Ins t a l l mi ning plant and s t r i p waste cover from ore block . 

(b ) Mine and treat 900 tons (3 b atches) o f o re . 

(c ) Sample o-ther local exposures of o re b reccia -that: are 

potent ially mina ble by surface methods. 

(d ) Geological l y map and cross- section local surf a ce and under-

ground exposures of are breccia with potentially minable ex-

tensions. 

(e ) Explore section at depth for parallel b r eccia zone (s) . 

ESTD1ATED COSTS · 

STAGE 1 

(a ) Capital Cost as ~stima-t2d c ." 25,000.00 

( b ) Min o und -treat 900 -tons @ $ 1 3. 0 3 per ton 1 1 ,727 . 00 

( c ) Sampling d i rect.:i.on & l abour , shipping $275.00 

Assayi ng, 2/1 samples @ $3050 3 5~L 00 

(d ) Provi Ei:Lon ,:0:C maz , 2 days by g80100'.1.5(;'. and 

2155 i s i.~a.rl ·L: co 3~jO.OO 

(e ) Provision for 500 1 .f . percuss.-drill @ $1. 50 ft. 750 .00 

(f) Omis sions and continge ncies @ 15% items (~ ) , (d ) 

( c ) • 29 /\.00 

Resp "'ctfu l ly Gubrni tt:ed r 

t;";'/~-;<·- ·"';>:-: 
~" ~,..' 



INTRODUCTIon 

During October, 1973 Mr . C.F. Millar, P.Eng., on 

b e h a lf of Red Dog Mining, Inc. of Ari zona , and on the b asis of his 

appra isal s of the prope rty's r~na in ing are potent ial, n egot iated 

a lO-year leas e on the Frisco gold property. During J anuary, 

1973 he c ar r i ed out surface p e rcus s ion - drill exploration a nd 

sampling of extensions of the flatly- dipping gold- bearing struc-

tu. :r:e. The principa l result of this work was the de lineation o f 

a near-sur face are block, comprising a nor t heasterly extension 

of mineralization beyond the walls of the old open stope. Sub-

seq uen·t fei'3,.sibility est;imates by Mr. HillC:D:' ind i cat.ed t.hat a 

sma ll surfac e mining operation on this b lock c oul d be prof i table 

at the present, o r even substantially l ower gold prices - parti-

icularly if the new heap-leaching methods of gold e x traction c ould 

b e employed to minimi ze the i nvestmen t in mi n e p l ant . 

At t.he conclus ion of the abov e dril l-sampling px-o~f:ram l\Ir. 

Mi llar r equested the writer to i nspect the Frisco showings and 

accrued da ta and, contingent on the resul ts o f this appraisal , 

submit his report . The latter would include the write~ls O~l 

rnining. 

The writer examined the Frisco mino 

neighboring geologically-similar prospects during the pario~ Feb. 

9 - 12; J.9 7 L1o Th2 eXCl8i natiotl. of t he F:r: i ,,;co fr.inc .i.ncludod a 

sener 0..1 .. inspectio n of 'c.ho ~'lorkings and geol.o·J'Y ! J.. o c o.l d c ;-.ailed 

~ju :cveying and m:'lpping p an(l. c hesk.-' (cllip) sampli:n.~j of mine:raLl.zed 

C}\.posu.:res i n <'end ad j a.cent. t.o the elr ill·- i ndico.·i:.od (N " E. ) OJ:-e 

block. The £orO<jO:Ltlg Has a ccomplished \ \ncler t .he Sfu.' .. 0.':'1X).CQ and 

INTRODOCTION 
t. 

During October, 19 73 Mr. C.F. MilJ:a..r, J? G I~ n.g ~ 1 ( ) ,n 

behalf of Red Dog Mining, Inc. of Arizona , and on the b asis of his 

appraisals of the p:cope:r:ty i s rema ining ore poten t::ial r n ego i.:.iatcd 

a lO-year lease on the Frisco gold prope rty . During J anuary, 

1973 he c arr i ed out surf ace percussion - drill exploration and 

sampling of ex-tensions of the flatly--dipping gold-bearing strnc-

tu:ce. The princ i pal result of this work was the de lineation o f 

a near-surf ace ore block, comprising a nor t heasterly extension 

of minerali zation b eyond the walls of the old open stope. Sub-

sequent f easibility es'cimates by Mr. Hillar i ndic'- ted that a 

sma ll surface min i ng operation on this block could be p rof i table 

at the present, o r even substantially l ower go ld prices - parti-

icularly if the n ew heap-leaching method s of gold e x traction could 

be employed to minimize the i nvestment in mine plant. 

At "ehe conclus ion of -the above drill-sampling p:coSsrcun l\Ir 0 

Millar requested the writer to inspect the Frisco showings and 

accrued data and, contingent on the results o f this appraisal, 

submit hi s eeport: 0 The latt.er ,,"ould i nc.1.udoi:.he \V1:'it,e-c ~ ::: m'1.n 

Hi i n ing " 

The writer examined th ~ Fr i sco mln0 and in~pect2d 

genera l inspection of the wo~kings and geology, l oc~l do~ailed 

::.il.:rcvey ing ,-' 1 ' " OJ: nn_ne:ca_ :L.zeo. 

exposures i n and ad jacen t to the drill-indicated (N .E. ) ore 

block. The foregoIng was accomplished under tb~ gu~.dancG and 
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assistance of Mr. Millar, \~iO a lso furn i shed records of his r ecent 

surveys and drill~'sampling and made avai lable ce:ct:ain re lE::vant 

Goverml'\e J1"t repm:-ts. 

The i mp r ess i ve record of gold produc t i o n from some h a lf 

dozen Ismalll but successful mines in the San Fr a n sisco Mining 

District during a period when the gold pr i ce n e ver e x cee ded 

$ 20 .67 pe r oz. i s, in itself, an indicator of the present pote ntial 

of the district. Ore potenti als becomes more spe cific whe n it is 

realized tha t substantia l tonnage s of minera lized vein materia l , 

wh i ch could comprise are at. p r esent. gold p1~'i ce s: mu s t have b een 

left u n-mined or unexplored at the then-prevail ing price level . 

Publ icat i ons compris i n g re ferences for the fieId •. :}xam-

ination and for t he preparation of this report are a s follows: 

(1) Ore Deposits of the Western States, Lindgren Vol, pub. A.I.M.E. 

1 9 33 

( 2 ) Ar i zona Lode Gold Mines, Bull. 137, Arizona Bureau of Minas, 
Revised 1967. 

(3 ) Geology and Ore Depos its at the Oa tman a nd Katherine Di s tricts, 
Arizona, b y Carl Laws on; Bull.l3l, Ari zona Burea u of Mine s, 1931 0 

( 4 ) U o S olL rL Info:crn2.t.ion Circula:r:s, Sept:. D De c . 1973 Y. c;~ }-),G c1.P· 

loach i ng m:J-thoa.s of gold ox traction. 

LOCATION & ACCESS 

The Frisco mine si t 1..kl.t;es arl ont'. 10 a. i r ··rCt il (;:~; Qe. s t:. o f Dc\vi s 

D:ml, Arizo na a nd c l osely north of State PDute 68 . 

ation is Sees. 9/16, T21N, R20W . 

tll(~ property is r ewch(~d via 10 miles of Hmlt.e (1 B, t:he ncc b y a bont 1 

[ '11' 1E' 0'1'" 11 0" ' - -~ -'l", ,,, ·~· :J o ·,, ', r' 'r",'; rr'n";'l ::lY ~nc;l J /") -("tIl' 1 a of n.; .~ _ .. ,.A • • y ( ..... ' .j" l l.»., .; .. "", ,":,., Y \.-.·.I 'iY.'.O,!'\· • _, .. ; _. ..' " C.,,} ,,- , "F, ; •• • ' .. ,',c:. '_\ " ' .).. ';:J _ , . , . , .\ . ..\ • . , « . • , .... .. . .. "_ " ., ' .. J . " , .J. ".') .. v _ _ 

min i ng ro a.d 0 

5, 

a s s i stance of Mr . Mi l lar, wlio a l so furn i s h ed records of his recent 

surveys and drill-'sampling and made available cert ain l:e lcvant: 

Government reports. 

The i rnpress i ve record of gold production from some half 

dozon 'small' but successful mi nes i n the San Frans isco Mining 

Di s tr i ct during a period when the gold price never exceeded 

$ 20 .67 per oz. is, i n itself, an indicator of the present potential 

o f tho district. Ore potentials becomes more spec ific when it is 

realized tha t substantial tonnages of mineralized vein materi· 1 1 

wh i ch could comprise ore at:. present gold prices: must have bC8li 

lef t u n-mined or unexplored at th~ then-prevailing price level . 

Publicat.ions compris i n g references for the field ,-;Xa1n-

inatio n and for the preparation of ,this ~ceport, are as £0110,\178: 

( 1 ) 

1 933 

(2 ) Ar i zona Lode Gold Mines, Bull . 137, Arizona Bureau of Mines, 
Revised 196'7 . 

( 3 ) Geology and Ore Deposits at the Oatman a nd Katherine Districts, 
Ar i zona, by Carl Law8on;Eull. 131, Arizona Bureau of Mines, 1931. 

( 4 ) UoSoB.I'·1., Inforrn<::t:.ion Circulars , Sept:.. C, DeGo 1973 ::r.e ~ LG i:-\P" " 

l oaching mSlthods of 901d oxtra.ction. 

LOCATION & ACCESS 

The Frisco mine situat;es abou't 10 a,ir ·'Ird. l €~;; Qa.c;'c of DdVis 

D;illl p Arizon~ and closely north of State Route 68. 

th(~ property is rev.che d via 10 Il\ilo.s of HO'..lte (-) 8; thE:DCQ by about. 1 

mi.ning road. 

' ), 11 1 I IA>. J " ,i cu f.r.lp :.) r.:~l n 



G . 

Phoenix, Arizona, at aLout lOa miles to tho s outhed st 

via paved road, is the regiona l centre for nining equipment and 

supplies. 

The property situates within the outer westerly foot-

hills of the Black .Mountains . The local terrain is one in,Jhich 

l ow residual mounts (loc. buttes) and ridges r i se from a generally 

flat., but locally h1..unrnocky plain I typically, this has a relat:ively 

shallow cover of bedrock debris and coarsely stratified alluvia l 

ma -ter ial. 

The local climate, like that of the genera l region is, ar id. 

Tl~ sparse desert vegetation is also typical of the region. General -

ly, d e ep wells or mine workings below the water table provide the 

water required for mine operations. 

Rainfall averages less than 12 inche s per year, but, locally 

prod uces f l ash-flooding. The highest and 1m'7est temperat;ures recorded 

(1967 ) in Mohave Country are plus 3 and 117 degrees. 

PR'JPER,]'Y - . 
The Frisco Mine property consist s of the Gold Dome, 

S tandard , Pr otec-tiol1v Dip, Gold Croltm, Ki ng Edvlard, Fract.ioH v '~vatchrnan, 

and Si te patented mining claims. Tlle gro ss area of this bJ.ock of 

9 contiguous claims is approximately 164 acres. 

The property is presently held by Rod Dog Mining Inc. -

1 n turn lleld by C.P. Millar Lini tcd: via a lO-yc2r lease, granted 

by Frisco I,and aX'.a 1'-11.ning Co. of 0Jevada. The terms of t.he .L8c'.se 

permit the l C3se8s to mine gold and silver in return for a small 

monthly rental and a royalty on the net mill or Det smelter value 

of gold and silvsr produced ~ the royalty to be snaled to the net 

returns per ton of ore. 

G, 

Phoenix, Arizona, at a0ou~ lO O miles to ~hc southe Jst 

via paved road, is the regional c entre for nin ing equipment and 

supplies. 

The property situates within the outer westerly foot -

hills of the Bl a.ck ,Mountains. The local terrain i s one in Hhich 

low residual mounts (lo~. buttes ) and ridges r ise from a generally 

fl.at, but locally hlm1Inocky plain, typically, this has a relatively 

shallow cover of bedrock debris and coarsely strati fied alluvial 

ma te.r ial. 

The local climate, like that of the genera l region lS, ar i d. 

Tl~ sparse desert vegetation is al s o typical of the region. General -

ly, deep wells or mine workings below the wate r t ab le provide the 

water required for mine operations . 

Rainfall average s less than 12 i nche s per year t but. locally 

produc es f l ash-flooding. The hi<Jhec~t a nd lO'i4es t tempera'cures recorded 

(1967 ) in Mohave Coun try are plus 3 and 117 degrees. 

PR'JPERTY 

The Frisco Mine property consis ts o f the Gol~ Dome, 

Standard, Pr o t e C"tiorlp Dip, Gold. Crolrl11 , Ki ng Edward; Frac'L-. ion, '(I]atc h .. rnan, 

and Si t e patented min i ng c laims . '1'119 g ros s area of this bJ,ock of 

9 contiguous claims is app-ox inatoly 16 4 acres . 

'l'11 8 propc:cty is presontly hc~ld b y p .:.; c:. DoCj Mininq Inc • . ' 

in turn held by C.F . Millar Li~ited , via a lO-ye2Y lease, granted 

by Prisco Land a nd Mining Co. of Nevada. The terms of the leas e 

permit the l esse e s to mine gold and s ilver in re t u r n for a sm~ll 

monthly r e ntal and a royalty on the net mill or net smelte r value 

of gold and silve r pro~uced - the royalty to be s~nled to the net 

returns per ton of 

WII I lA M M . f,Hi\RP, r ;:',0 . 



7. 

Thore do not appear t.o be i:"n.y pr.L va te oc pLJ.bLic r e s U- ic t--

lons on mining operations or land use which might a dVer s ely affect 

the economics of the contemplated mining operation. 

MINE WORKINGS & INSTALLATIONS 

The princi pa l working is the l arge op~n stope which reaches 

the surface on the north side of the hill. Most of the FrlSco ore 

prod\.!.ction der'ived from this stope 0 I-t rakes fla t ly sou thw8 st wi th-

in the general are structure, and is roughly rectangular in plan-

outline. Its len gth, wi d th, and height are, very a pprox imately , 

175' X 100' x 20' - 40'. No serious caving of it s b a ck o r walls h a s 

o c cur r ed since it was last mined ov er 40 years a go • 
. 

Durin.g ·the former mining operation the broken are Vi a s 

drawn off via draw points (mill-holes ) connecting with a haula ge 

tunnel at less t han 20 feet below the stope floor. From here it 

was moved to the forme r mill on the l ower S.W. slope of the hill via 

successive tunnels and transfer raises. 

Sever~l fl at exploration and/ or ventilation raises were 

driven to the surface from the h i gher mine workings . 

The narrow mine access road climbs a round the we s t slop e 

of the hill t o t h e cur r ent wor king area on its north sids. 

The 10c01 s o u rce o f wa t e r f or mi ne oper at i.ons is Rn o l d 

shaft on ·tho f l ctt:s to the r.()uth of t he F:,: .i :3CO L.nob o 

HISTOHY 

The first discove ries of gold/silver minoralizatio~. in the 

]: 09 i o n wers ma.dE; in t.he 0a:r1y 1860 IS. 

f a ce occurre nces of high-gr a de gold/silver minerali zation ensue d u n til 

about 1 866, a fte r which the area lay dormant un t il a bout t h e t u rn o f 

t h e century_ Be t '.'18 eD J.897 and 1932 three I small' min.as .i n ·the ad"~ 

W !k.UAM M SHAHP, jJ EN " . 
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There do no ·t appear to be: ,:"D.Y pr iva te or public res tr ict-

ions on mining operations or l and use which might adversely affect 

the econ omics of -the contemplated mining operationo 

MINt WORKINGS & INSTALLATIONS 

The princi pa l working is the l arge op~n stope which rea c hes 

the surfac e on the n orth side of the h il l. Most of the Frisco ore 

proQ"t..'.ction de:cived from this stope 0 I t rakes flatly southwest wi th-

in the general ore structure, and is r oughly rectangular in plan-

outline. It s l ength, width, and height are, very approximu t ely, 

175' x 100' x 20' - 40 1
• No serious caving of its back o r walls has 

occurred since it was last mined over 40 years ago. 

During ·the former min i ng operat ion the bx·oken ore vIas 

drawn off via draw points (mil l -holes ) connecting with a haulage 

tunnel at less than 20 feet be l ow the s tope floor. From here it 

was moved to the former mil l on the l ower S .W. slope of t he hill via 

successive tunne l s and t ransfer raises. 

Several fl at exploration and/ or ventilation raises were 

driven t o the surface from the h i gher mine workings. 

The narrow mine access road climbs around tha west slope 

of the h i ll to the current working area on its north sids. 

The lo"nl source of water for mine operati.ons lS ~~ old 

HISTORY 

The first discoveries of go l d/silver minoralization in the 

region were made in the early 1860's. 

~ace occurrences of high-gr ad e gold/si l ver minerali zation ensued until 

about 1 866, ~£ter which the area lay dormant until abou t the tur. of 

the century. Bctv/een 1397 and 1932 three ' small' mine s in the ad .. ~ 



jacont Oatman Mining District produced gold a nd silver to t.he 

value of about $36,000,000.00 - at a gold price o f $20.67 per 

ounce, or lower. 

The Frisco gold/silvor deposit: ";las discovered about 

tho yeo.r 1900, and prior t.o 1916 producsd some 44,000 t.ons of 

ore with an estimated averag e grade of about 0.6 ounces per ton. 

A short poriod of production in 1932 increased the gross output 

of the mi ne to about 50,000 tons of ore of about the same grade. 

Tllere is no direct or indirect evidence of subsequent production, 

or that any si~nificant or s ystemati c exploration for new ore or 

extensions of ·the former orebody took place between 1932 and t he 

fal l of 1973. 

GEOLOGY & MINER.;-"ILIZATION 

In general, the region is underlain by a thick, g ently 

eastward-dipping succession of Tertiary volcanics on a b asement 

of Pre- Cambri a n granite and gneiss. The Tertiary rocks comprise 

rhyol ite, trachyte , latit.e, clndos i t e, and basal·t. Bodi0.s of 

gran i te porphyry and quartz monzonite porphyry intrude the Pre~ 

Cam1--r'; an anc~ lo"u,,,,, (o:t2 r-"!r ) Ter+- iary· rocks -.. mo ~,t. freq·uen tl.y Ei.S .lW -'. C L.I . iVe ... _ •. _ _ • l..._ _ 

dykes a nd sills. 

In late Tertiary time the gross bedrock assembl ag e wa s 

tilted and block-faulted and the regional mineral depos it~ vere 

(ql11) 1 ~('n(1 in +-'l~Q ·¥~""e g 01.~.J0nl frac+-ures - IJrinciJT .. Jall,.,' tho s e wit',nin c • ... _. <~~'-' .. " •••.. ,,::. !"'J_ - ,__ ~ - ~ -

the volcanic rocks 0 Ve i n and b .:r:ecc ia-vein fillings m :e typic2.1 

epithermal assemblages, usually c omprising b a nd s of quartz, c alcite, 

adularia; and fluorit,e" Native (free) goJ.d occurs as minut:o 

gra ins in a b a nded g anque matrix or within small frac tures (so oms ) 

traversing the latter. Locally, vein fillings include minor 

amounts o f pyrite a nd/or chalcopyrit e and chrysocolla, plus more-

8 , 

jacent Oat:.rna.n Mining District produced go ld and s i lver to the 

value of about $36,000,000.00 - at a gold price of $20.67 per 

ounce, or 10Her. 

The Frisco gold/silvor deposit was discovered about 

the ye.:lr 1900 , and prior to 1916 produced some .:! 4, OOO t.Ons of 

ore with an estimated average grade of about 0.6 ounces per ton. 

A short period of production i n 1 932 i ncreased the gross output 

of the mine to about 50,000 tons of ore o f about the same grade. 

There is no direct or indirec'c evidence of subsequent product.ion, 

or that any significant or systematic explorat i on for new are or 

extensions of t.he forme r orebody took place between 1932 and t he 

fa ll of 1 97 3. 

GEOLOGY & MINEJ0.\LIZATION 

In general, the region i s underlain by a thick, gently 

eastward-dipping succession of Tertiary volcanics on a b asement 

of Pro- Cambrian granite and gneiss. The Tertiary rocks comprise 

rhyol ito I t r"'1chyte I la'cit.e, Clndo~;i te I and baBal. ·t 0 Bodies of 

grani te porphyry and quar t z monzonite porphyry intrude the Pre~ 

Carnbri.an a nd 1mver (oldc,;;r ) Tertiary rocks .. , m(ist. frequently (;1.S 

dykes a nd si11s. 

In l~te Terti 2 ry time the gross bedrock asscmblagR was 

-tilted and block-fault;ed an.d the regional miner.: .. l d2posi.t,;; \/2~:e 

empl ac ed :Ln the tltere 1 open I frac·tures - prin.cipally tho se \1i thin 

the volcanic :rocks . Vein and b )'.:"ccc ia-vein fiJli:n0~' 3.:r:e typic,il 

e)Jithcrmal ass2rnblagcs; usually c omprising b ands of quartz, calcite, 

adularia, and fluorite. Native (free) gold occurs as minute 

(J]-~: ll S 1' n ~ b~-C1o~ g~-laLle l~~~ -Cl' X O".r. ·'ll·.thl'r. ~~ ~l_1_1 frac~l..ur e.s ( s(.~vm ~) .. . ccl _" c.. J c." • . , \;>U ,:Cd _, .. \Ic...... , ".1 __ 11- -

traver s i ng the latter . Locally, vein fillings include rnlnor 

amounts o f py~ite and/ or ch~lcopyrite and chrysocolla, plus mo~e-

WI L L I AM M. ~;I.;Anp. P .I:NG 



or-le ss iron, and mangan ese oxide. Vug, comb and crustiform struct-

ures characterize SOInp o-F the vel' nc:. k'req' -l"'n-I-] v the y ar 1 ] 
,,- ~ ~ '- l. 'C .. '" · .r • _ • e c o se .y 

a s s ocia t ed, s truc tura l ly and/ or genetically, with the Tertiary 

intrusive (dike a nd sil l) rocks . One reference, Ore De posits of 

t h e Western States, page 629 notes that the g o l d / silver rat i o of 

t otal do llar- production is about 2:1. 

At the Frisco p r operty, where the old mine workings 

situate within a low isolated hill o r knob, the ex i sting exposures 

indicate that the bulk of the hill compr i ses laye r ed r hyolite 

porphyry, grani t e porphyry , and rhyolite. An erosional remnant of 

massive white rhyolite ( tuff?) fo rms a 100 -200' thick cap. The 

local gold/silver mi neralization occurs wi t hin the upper 100 f eet 

o f the rhyo li te/porphyry section; t opping a t some 20--6 0 f e e t belm'7 

contact with the white cap-rock. 

The host structure comprises a thick, tabular, flatly-

dipping mass of breccia composed of fragmen-ts o f rhyolit ic rocks in 

a matrix of chalcedonic quartz and aphanit i c calcite. Gold-

bearing v e in10ts a nd stringers within the breccia have b and ed 

clla l cadonic fillings. These are creamy white and light brown 

to light green in colour. Heportedl y the bett er grades of o re 

occurred in the iron-st.ained lOi'i'er part. of the l aye r with, local ly, 

s ome ore occurring in frac tured iron-stained f oob.-val l "g:;;~ Em i t.e il 

(p __ a nite porphyry? ) The lor e breccia' compr i s es a f a i rly dis t i n c t 

tabular l ayer or f lat lens whic h pinches a n d s we ll s f rom a f ew 

f (' .: t:: to poss ibly 40 feet in thickness - j udqinq by t he h e i r;l l: of 

lile l-'r incipal s t.ope . It appear' s t o h ave a. ~JGl\_ cx(.ll n or t.:.k;<_L~; (:('1: ly 

strike, and r a ther Jow dip to the southeast. Sev e ra l f aults c ut 

t h e b reccia zone, but eff e ct only sliqht nor mal disp lacement s . 

WILLIAM M. SHARP. PC NO 

9. 

or-less iroD , and manganese ox ide . Vug, comb and crustiform struct-

ures c har acter i ze some of the veins. Frequently the y are close ly 

a s s ociated, s truc tura l ly and/ or genetical l y, with the Tertiary 

intrusive (dike a nd sill ) rocks . One reference, Ore De posits o f 

the Western States, page 629 notes that the gold/s ilver ratio 

total dollar-production is about 2: 1 . 

At the Frisco p r operty , where the old mine workings 

s i tuate within a low isolated hill o r knob , the ex isting exposures 

i nd ica te that the bulk of the hill compr i ses laye red rhyolite 

porphyry, granite porphyry, and rhyolite. An erosional remnant of 

m2ssiv c white rhyolite ( tuf f'.?) fo rms a 100-200 ' thick cap. The 

local gold/silver mineralization occurs within th~ upper 10 0 f eet 

of the rhyol ite/porphyry section, topping a t some 20--6 0 feet belO'vl 

its contact ~ith the white cap-ro ck. 

The host structure comprises a thick, tabular, fl a tly-

dipping mass of breccia composed of fragments o f rhyolitic rock.s i n 

a matrix of chalcedonic quartz and aphanit ic calcite. Gold -

bearing v e in10ts and stringers within the breccia have b and ed 

cl la l cadonic fillings. These are creamy white and light brown 

to ligllt green in colour. Repor tedly the better grades of ore 

occurred in the iron-staine d lower part. of t.he l aye r with, local ly, 

s o mE:! o re occurring in frac tured iron-stainec..l. foobvdl l ., g :Cccn i t:e i l 

(urani te porphyry? ) The lore breccia' compri s E:!s a f a i rly dis t inct 

tabula r l ayer or f lat lens whi ch pinches a nd s we lls f rom a few 

,- ( ' .: l~ to poss ibly 40 feet in thickness - j udg i nSJ b y t.he h e ir;ht of 

strike, and r ather low dip to the southeast. Sev e r al f a u l ts cut 

t he b reccia zona, but effect only slight nor mal displac emE:!n t. 3 . 

WILLIAM M. SHARP. p .eNO. 
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SA]\~PLING & ORE ESTI:JIATES 

The writer's cal cula t ions and ore estimates are b ased on the 

plan and c ros s -secti onal detail and interpretations contained in 

report F i gs. 2 and 3. 

SampLLng ofth(~ northeasterly 8xter.lsion of tho ore brecciCl 

was done by a standard Airtrac percussion drill. Vertical holes were 

6r~1 1od a t 2 0 ' x 2 0 ' spacing on 3 lines of holes, and the cuttings 

from e ithe r 5 foo t or 1 0 f oo t c o n s e c ut i ve runs were collec ted. Rep-

resentative portions of these were obtained by coning - and - quar t -

ering. Al l samples were assayed for gold at a custom laboratory In 

Pliocn ix . Stope samplo no. 3, testing 1:h8 inner side of tJw on::; 

block was included with the percussion-drill sample da-ca in -the 

\,n.:- iter I s are c alculations - summarized as follo\Ys: 

Ket reserve in X-Sec 3-6 block - 8122 tons @ O.3 4oz/ton 

Plus a llowance for mining di l ut i on @ 2 0% - 1628 tons @ O .04oz/~on 

Gross assured mina ble ore, Sect. 3 - 6 block = 9750 tons @ O.290z.ton 

In the writer's opi nion, s ome check-sampling of the north-

westerly v'Tillls of the stope i s 'i,-.rarranted. The minimum obj ect_ive here 

':!ould be the delineat~ion of an a r ea of 0" 20oz/ t.on ma-ce:cial \'lit.h pos'" 

sible surface e x tensions. 

PHOPO::'~ED MINING opr:p.TI'j'ION 

This specifically relates to the mining and metallurgical 

treatment of the assured 9750 tons of oro grading 0 . 29 oz/ton gold 

i'reparat:ory \-J01:k vlill inclulle tho l -dillCJVdl ,)f G,OOO t o 10;000 

tUJlf3 0 [ \vi}S L~8 overlaying the ore LIock, road Gon~) t:.J-:-uct ion; cnid 

' F l' '} cxcava tlon ~.or: 8tO(; <:pL.e areas and plant machinery. 

L I)rilling:: St.andard G. D. l,irtac , 10 1 secto--st_o81, 2~1/2 l! bits. 

20 EXI)losivG: l1ainly ctJllmoniu.m n.~i·tra. t.e - f1..lel oil rniX"tu:C f~ Q 

3. Load i ng ore and hauling to crusher: caterpillar 955 loade r. 

W I L Li AM M , SHARP_ PCN" 
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SA)',1PLING & ORE ESTIMl\TES 

The write r's cal culations and are estimate s are b ased on t he 

p l a n and cross-sectional d e tail and interpretation s c o n t a i ned in 

~cpor t F i gs. 2 a n d 3 . 

Samp l ing o f the northeas terly e x t ension of t h e ore breccia 

wa s done by a standa rd Air trac percussion drill. Vert ical h o les we re 

6ri ll c d at 20 1 x 20' spa cing on 3 lin es of holes, and t he cutt i ngs 

f rom e ither 5 foot or 10 foot consecutive runs we re colle cted. Rep-

rese ntative po r tions of these were obtained b y c oning - and - q u art-

er i n g. All samples we re a s sayed for gold at a cu s t om l aboratory in 

PJ,o c n ix. Stops s amp le no. 3, t e sting the inne r side o f the o~e 

b l. oc]( ,"-vas included vIi th t he perc1.1ssion-drill saJnple dat.a .in t.rJ.8 

In:" ter I s a r e c alculations .~ summariz e d a s f ol1 0 '\\75: 

Ket reserve in X-Sec 3 - 6 block - 8122 tons @ 0 . 34oz/ton 

:? I u s al lm'7a nce fo r mining dilution @ 20% 16 28 tons @ O. 0 4oz/ton 

Gr oss assured mina ble ore, Sect. 3 - 6 block = 9750 t ona @ O.290z . ton 

In the writer's opinion, some check-samplin g of t he north-

wes ter ly walls of the stope is wa rranted. The min i mum o b j ective here 

'.'lOu l d be the del ine at.ion of a n a r e a of 0 " 20 0z/ton mater i a l \lith pos'·' 

sibl e s urfa c e ext ens i o n s. 

PHOPOSED MIN I NG o pr:n.l\'TION 

Thi s specifi cally rela t e s to the mining and metal lurg ical 

treabnent of the a s sur e d 9750 tons o f a re g rad i ng 0 . 29 C, ?/ -I-C'D 00 1 0" -' _ , \ .... J .j .. 

l'r ep2u:-at:o r y \'/o rk VliI1 inclucl e Ll w rC:liHO V d l of: iJ,OOO Ln 10;000 

tUH:; () [ \";,::\8 L~ e over l ay ing the o r e block, rOCl(1 co H~ l..r.uct iun, mId 

o:cava t ion fer s tockp i l e ctY'ea s and p l a nt machineryo 

" 

1 • IJr ilJ.ing: S t a ndZlrd G. D. Il-i r t.ac f lO· se c t.-~ s h:~el, 2 - 1/2" b i ts. 

2 . Exp loc,i va: l1a inly cnmnonillm ni,tra t .e - fu e l oil mi x tur€'l . 

3, Loading or e a nd h a uling to crus her : Caterpi l ler 955 loa d er. 

\NILLIAM M. SHA R P. P ENO 
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(; 
t . Crushing: Jaw-type or cone-type as required. 

5. llauling ore to leaching plant: via rented truck or by contract. 

6 • Heap-leaching: by percolation of dilute NaCn solution through 300-

ton batches of ore. 

7 . Gold recovery: by activated charcoal In contact with circulating 

pregnant solution. 

The required equipment is presently at the site, or i s 

availablo by rental or contract, in Bullhead City; h e nce the canita l 
J .• 

investment for mining plant will be minimi zed. 

W IL L IAM M, SHARP , PEND 
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11 • Crushi11g: Jaw-type or cone-..t~lpe as recluir ed Q 

5 . lIauling ore to l e aching plant: via rente d truc k or by contract. 

6 . Heap-leaching: by percolation of dilute NaCn so l ution thr ough 300-

ton batches of are. 

7 . Gold recovery : by activa ted c harcoal in contact with circulating 

pregnant solut i on. 

The r equired equipment is presently at the site, or i s 

available by renta l or contract, in Bullhea d City ; hence t he cap i t a l 

investment for mining pla nt will b e minimi zed. 

WILLIAM 1;1, SHARP, PENO 
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PRODUCTION ESTIMATES 

(J\) CAPITAL COSTS 
- -CScheduledfoy. a..'nortizat:ion over' 9,000 tons of production) 

ROJd construction & rehabilitation; est i m. 1/2 mile 
Ex c avat i o n o f sto ckpi le & trea tment areas 
Excavat i on of crusher site & installation 
L ,~y aS 9 11<:tl t pads ove r old concrete slo.bs 
Construct 10 1 x 20 ' concrete b l ock b u i l ding (storaqe & lab ) 
Purchase [, Ins ·tall electric power plant 
Pur c hase & I nstal l l ab, equ i pment, pl a nt p umps & piping 
Provi s ion for wa ter supply (tank truck, etc. ) 
P r ovision for s upervision of plant installations 
ReJ'l1oving \Yast (-~ over a re block (are: wast.e @ l: I ) 

Unit Capital Cost 

(B) OPERlyr IUG COSTS 

Drilling and blasting ore 
Loading and hauling are to crusher 
Crush i ng and hauling to leachin g plant 
Remov i ng l eached ore f:com trea't . p a ds 
Leach i n g chemi c a ls, extraction agents , e tc. 
Mi n i ng and leachi n g labour & supervisio n 
Prov ision for royalties and r entals 
Provision for equipment maint. & repairs 
Provision f or l oca l travel, misc . SUpPa & 
cont. ing 

Gro ss Mining Cost 

$ D.IlS/ton 
O.SS/to n 
1.00/t:on 
O ? ""/0 " ... ~ can 
I .O O/ t o n 
2.00 / t o n 
3oS0/ton 
a . SO/ton 

P8r II . S. Durcau of Mine s data , e xpected gold recover y =70% 

$2 / 500.00 
1,500.00 
1 , 000.00 
2 , 000.00 
2;000.00 
2 1 500 000 
6,000.00 
1,500.00 
2, 0000 00 
4, 000.00 

"'::'': --;;';-?---('' (,,,;~--O-O-:
,; •• :) i )Uu . 

2.7 3/ t.o n" 

§l:.Q..!. ? 5 /~ 0 0. 

~;;13 0 03/to n. 

Es tim. unit rec over y p~r ton of ore 0 0.29 oz./to n ~ 0.203 O~ n/ ton 
1\J.50 ! b:("e-:).]·: "' " 8\7811 ~Jl~~).Cl. (:· ; ~:: 9..~.~~§ .. ~ .. !.~~,;~~~i~l~g ___ ~~~~~~. ~; $lS a 60 I) 2 :(' t. () JJ. 

70:;' 

S1..rrnn~(), rv, Production ~)tat.i s tics: 
_ .-> •. , • _ ___ ... _ __ ._~ ,,,,,,,",, ,,,,,,,,,,,,,,,,,,,,., __ "'_ 3·" " _ ____ ' ''''' ___ ''~ __ '''''_ 

Oro 1}'21.·Lne Br eak '-Even 
Gu l d Pr:i.cc~ .Q_7 .. 9."}" ,', 2- (:. ,c:.2,;!(:~.y' Op(~rE\tion P 1' 0 !~ i,t 

_~_ .,_ .. _._ ........ ... ,_ , ,~ ... ____ ~_ .. _ 'N_._'..... .... ....._ 

(] ~?l[;O 

$l GO 
$140 
:;1:?0 
$ 100 

$36 0 5 /1 pE~ r. t.on S ') " 
~ .;....) · 51 }j (;} r t.un 0.103 02. 

00116 \I 

OoLd II 

0 ,, 1 ~) 5 " 
0 , 18 6 II 

p e r ton 
," ') ') ~l B tl l! 
,? ,J "" 0 $19 45 iJ II 

0 

11 n I I 

$2B 4 2 II 11 ., $15 39 II 11 · II 11 II B 

r '-I 11 36 1) n 
.,' ..:.:,',l: ~ $11 33 1I 11 

0 

iI 11 11 

~; 2 0 3 0 11 II 
0 

<', 7 27 H I! 
Y · I I I I 11 II 
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PRODUCTION ESTIMATrS 

0\) Cl\PITAL COSTS 
- --(,Scheduled for ru-norti za'tion over 9 ,0 00 tons of production) 

Road construction & rehabilitation; estim. 1/2 mile 
Excavat ion of stockpile & t reatment areas 
Excava tion of crusher sice & installation 
L':1y aS911 cll,t pads over old concrete slobs 
Construct 10 1 x 20 ' conc re te block building (storage & l ab ) 
Purc hasc~ 8" Install electric pmver plant 

$2 / 500.00 
1 ,500. 00 
1:000.00 
2 , 000.00 
2,,000.00 
2 1 500 000 
6,000 . 00 
I..SOO.OO 
2 ,0 0 0 ,, 0 0 
/1, 000.00 

Purc hase & Install l ab, equ ipment, pl an t pumps & plplng 
Prov ision for water supply (tank truck, etc. ) 
P r ovision for s~pervision of plant installations 
Removing >'lasl:e over ore block (ore: v'last.t2 @ 1 : 1 ) 

Uni t Capital Cost 

( D) OPER1\TIlJG COSTS 

Dri lling and blasting o re 
Loading and hauling ore to crusher 
Crush ing and hauling to l eaching plant 
Remov ing leached ore from tre2.'t. p ads 
Leaching chemica ls u ext. r a ction agents I et.c . 
Min i ng and l eachi ng labour & supervision 
Provision for royal ties and rentals 
Provision for egui.pmen~ · maint. E, repairs 
Provision for l oca l travel, misc. SUpPa & 
cant ing 

Gro ss Min i ng Cost 

$ Oo /15 / t on 
Oo55/ton 
1. OO/ -t:on 
O.25/t:on 
l oOO / ton 
2.00 / ton 
')" ('/t ->.::; > ' o n 
Oo50/t,on 

-~?'X5 I 0 O"u-::--O-O 

§l,Q .. .::./. 5/1: 0 r:t. 

$ 13o03/t:on 

I) c~r lJ ~ s!) rJU"!:.~(~ Et ' . .l of 1I1irles 
Es tim. unit recover J p~r 
j\.-t. [)()! b ~~·e :::). ·I ("':>e'\.? e~:1 ~f l:'- ~.::.C!. Z:- l := 

data , e x p e cted goJ,d r ecovery =70 % 
ton of ors 0 0.29 Qz./ton ~ 0.203 0 :': ", / ton 

S1Jlnn~a.rv , Production Statistics! _ .... _ .• , __ ~_'" __ .... _._._~._ .. ,--' __ ...... ___ . .. ... _ _ _ • ___ .... ___ _ •. __ .t<>_ 

Or e \,'"(1 'Lt,e Er c;ak'-Ev e n 
Gul\.l Pr :i.C(~ ,q, -!' .9.,.:~ " D (': .. c:.g:! F.: ~y OpC!l' cttion P 1'0 i' l.t 

-' '''~ .... ,-- .~ .. - -,- ", -.-._----_ .. , .,- .~ ".'" ....... -

(!:;ilCO per 02" $36 0 5 /1 1? f~ r. t',on $:23. 51 p C::! J: 'ton o . 103 02 , p e r 
$l GO 1/ !l S .) ') Lf B t, !l 

" .. J .. .. 0 ~;:L 9 0 4S II II 0. 116 11 tl 

$1<10 1/ 11 $2 8 <1 2 11 11 
0 $15 .39 " 11 o 0 L~ J II 11 

:;; 120 " 0 f.o ') /1 36 II H 
' ,) ';,:,".!: " 

$11, 33 H " 0 " 1 :) 5 II 11 

$1 00 11 II $2 0 30 11 1) 
0 

,', 7. 27 II I I 
,? 0 , 18 6 11 II 

\tV I L.LI A .. 1 M SH.'\ F1P , P . r::'j ~. 

ton 
II 

II 

t1 

II 



13 . 

The above statistics indicate that a prof itable 

operation is r ather well assur ed at current or even sub stantial ly 

lower gold prices, and on are grades a pprec iably lower than have 

been indicated by the recen·t drill-scunpling p rogramo 

Respectfully submitted 

,/,/r, /'" F.-y, /"" 
/// . /<"'7 .. 

vI., N. S ha:r:p 1 

WIl.LlAM M. S H Anp . P . ;~ NO 

13. 

The above statistics indicate that a profitable 

operati on is r athe r well a ss u red at curren t or even sub stantial ly 

lower go l d prices, and on ore grades appreciably lower than have 

been i nd i cated by the rec e n -t drill-sampl i n g programo 

RespecJcfu l ly sl.1bmi tted 

WiLL I AM M, SH Af,P , PENQ, 
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PRODUCTION ESTIMATES 

(~) CAPITAL COSTS 

1.2. 

(Scheduled for amortization over 9,000 tons of production) 

Road construction & rehabilitation; estim. 1/2 mile 
Excavation of stockpile & treatment areas 
Excavation of crusher site & installation 
Lay asplwl t pads over old concrato s liJ.bs 
Construct 10' x 20' concrete block building (storage & lab) 
Purchase & Install electric power plant 

$2,500.00 
1,500.00 
1,000.00 
2,000.00 
2,000.00 
2,500.00 
6,000.00 
1.500.00 
2,000.00 
4,000.00 

Purchase & Install lab, equipment, plant pumps & piping 
Provision for water supply (tank truck, etc.) 
Provision for supervision of plant installations 
Removing waste over ore block (ore:waste @ 1:1) 

Unit Capital Cost 

(B) OPERATInG COSTS 

Drilling and blasting ore 
Loading and hauling ore to crusher 
Crushing and hauling to leaching plant 
Removing leached ore from treat. pads 
Leaching chemicals, extraction agents, etc. 
Mining and leaching labour & supervision 
Provision for royalties and rentals 
Provision for equipment maint. & repairs 
Provision for local travel, misc. supp. & 
conting 

Gross Mining Cost 

(C) MINING ECONOMICS 

$ 0.45/ton 
0.5S/ton 
1.00/ton 
0.25/ton 
1. OO/ton 
2.00/ton 
3.50/ton 
0.50/ton 

1. OO/ton 

$25,000.00 

2.78/ton. 

$lO.25/ton 

$13.03/ton 

Per U.S. Bureau of Mines data, expected gold recovery =70% 
Estim. unit recovery per ton of ore @ 0.29 oz./ton = 0.203 oz./ton 
Also, break-even grade = gross mining cost = $18.60 per ton 

70"0 

Summary, Production Statistics: 

Ore Value Break-Even 
Gold Price @70% Recovery Operation Profit Grade 

@$UlO per oz. $36.54 per ton $23.51 per ton 0.103 oz. per 
$160 " " $32.48 " II $19.45 II " 0.116 " " 
$140 II II $28.42 " II $15.39 " " 0.113 " " 
$120 " " $24.36 II " $11.33 " " 0.155 " " 
$100 II " $20.30 " II $ 7.27 II " 0.186 " II 

WILLIAM M . SHARP, P.I'NCl 

ton 
" 
II 

" 
" 

12. 

PRODUCTION ESTIMATES 

(l\.) CAPITAL COSTS i') 
(Scheduled for amortization over 9,0 00 tons of production ) 

Road construction & rehabilitation; estim. 1/2 mile 
Excavation of stockpile & treatment areas 
Excavation of crusher site & installation 
Luy asplwl t pads over old concreto s lubs 
Construct 10' x 20' concrete block building (storage & lab ) 
Purchase & Install electric power plant 

$2,500.0 0 
1,500.00 
1,000.00 
2,000.00 
2,000.00 
2,500.00 
6,000.00 
1.500.00 
2,000.00 
4,000.00 

Purchase & Install lab, equipment, plant pumps & piping 
Provision for water supply (tank truck, etc. ) 
Provision for supervision of plant installations 
Removing waste over ore block (ore:waste @ 1:1) 

Unit Capital Cost 

( 13 ) OPERATIUG COSTS 

Drilling and blasting ore 
Loading and hauling ore to crusher 
Crushing and hauling to leaching plant 
Removing leached ore from treat. pads 
Leaching chemicals, extraction agents, etc. 
Mining and leaching labour & supervision 
Provision for royalties and rentals 
Provision for equipment maint. & repairs 
Provision for local travel, misc. supp. & 
conting 

Gross Mining Cost 

(C) MINING ECONOMICS 

$ 0 .45/ton 
0.55/ton 
1.00/ton 
0.25/ton 
1. OO/ton 
2.00/ton 
3.50/ton 
0.50/ton 

1. OO/ton 

$25,000.00 

2.78/ton. 

$10.25/ton 

$13.03/ton 

Per U.S. Bureau of Mines data, expected gold recovery =70% 
Estim. unit recovery per ton of ore @ 0.29 oz./ton = 0.203 oz./ton 
Also, break-eVen grade = gross mining cost = $18.60 per ton 

Summary, Production Statistics: 

Ore Value 
GolJ Price 070% Recovery 

70';; 

Operation Profit 
Break-Even 

Grade 

@$l"O 0 per oz. $36.54 per ton $23.51 per ton 0.103 oz. per 
$160 " " $32.48 " " $19.45 " " 0.116 " " 
$140 " " $28.42 " " $15.39 " " 0.113 " " 
$120 " " $24.36 " " $11.33 " " 0.155 " " 
$100 " " $20.30 " " $ 7.27 " II 0.186 .. " 

W I LLIAM M , S H ARP , P,ENa, 

ton 
" 
" 
" 
" 



CERTIFICATE 

I, ldILLI]\..M .H. SH1\RP I with business and rE~s ic1c.:ntia l 
addresses in North Va ncouver i B. C. DO HEREBY CER~l'IFY 'l' HAT: 

1. I am a graduate of the University of British Columbia 
with an M.A.Sc. (195 0 ) d e gree in Geological Engineering. 

2. I a..'ll a r egistered Professional Engineer in -thc) Province of 
Br i tish Coll-lIllbia. 

3. I ahve p J:-act:ised my profession for 24 ye ars, includinq 
10 ye ar s as a geo l ogical and mining consul tant . 

4. I p ersonally examined the Prisco Mine p roper t y in 
Mohave County, Arizona and ava ilable re f eren ce data 
before p reparing this report of date Februa ry 27, 197 4. 

5. The Fris co Mine prope rty comprises nine surveyed and 
patented mining claims . 

6. I have no direct or indirect interest in the properties 
of C . P. Millar Limited o r Red Dog Mining, Inc., nor do 
I exp ect to acqui:r:e a.:ny such interest. 

CER'l'IPICATE 

I, vHLLIAM M. SHARP I \-Vi th business and resid(mtia l 
addresses in Nor t h Vancouver, B.C. DO HEREBY CER'l'IFY THAT: 

1. I am a graduate of the University of British Columbia 
with an M.A.Sc. (1950) d egr ee in Geological Engineering. 

2. I a'l1 a r egistered Professional Engineer i n t.he Provinc e of 
British Collli~bia. 

3. I ahve p ractise d my profession for 24 years, including 
10 ye ar s as a geological and mi n ing consultant. 

4. I personally examined the Fr isco Mine property in 
Mohave County, Arizona and available re f eren ce d a ta 
before preparing this report of date F ebrua ry 27, 197 4. 

5. The Frisco Mine prope rty compri s es nine surveyed and 
patented mining claims . 

6. I have no direct or indirect interest in the propertie s 
of C . P. Millar Limited o r Red Dog Mining, Inc., nor do 
I expe ct to a.cquire cmy s uch interes t . 

wa.LIAM M. SHf\RP, PENG. 



13. 

The above statistics indicate that a profitable 

operation is rather well assured at current or even substantially 

lower gold prices, and on ore grades appreciably lower than have 

been indicated by the recent drill-sampling program. 

Respectfully submitted 

/~~~ 
W.M. Sharp, P.Eng. 

W ILLIAM M . SHARP. P .ENO. 

- ._-_._-.....:;--_. ---------- ---- ---------------------

13. 

The above statistics indicate that a profitable 

operation is rather well assured at current or even substantially 

lower gold prices, and on ore grades appreciably lower than have 

been indicated by the recent drill-sampling program. 

Respectfully submitted 

/r;1;7-~ 
W.M. Sharp, P.Eng. 

WILLIAM M . SHARP. P.ENCJ. 

./}_/',/I,"'" d . 
/ /1' '7-'''// v 

I· / I 
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CERTIFICATE 

I, WILLIAM M. SHARP, 'vi th business and residential 
addresses in North Va ncouver, B.C. DO HEREBY CERTIFY T}ffiT: 

1. I am a graduate of the University of British Columbia 
with an M.A.Sc. (1950) degree in Geological Engineering. 

2. I am a registered Professional Engineer in the Province of 
British Columbia. 

3. I ahve practised my profession for 24 years, including 
10 years as a geological and mining consultant. 

4. I personally examined the Frisco Mine property in 
Mohave County, Arizona and available reference data 
before preparing this report of date February 27, 1974. 

5. The Frisco Mine property comprises nine surveyed and 
patented mining claims. 

6. I have no direct or indirect interest in the properties 
of C.P. Millar Limited or Red Dog Mining, Inc., nor do 
I expect to a cquire any such interest. 

W.M. Sharp, P.Eng. 

WII.L.IAM M. SHARP, PENa 

CERTIFICATE 

I, WILLIAM M. SHARP, ,,,i th business and residential 
addresses in North Vancouver, B.C. DO HEREBY CERTIFY THAT: 

1. I am a graduate of the University of British Columbia 
with an M.A.Sc. (1950) degree in Geological Engineering. 

2. I am a registered Professional Engineer in the Province of 
British Columbia. 

3. I ahve practised my profession for 24 years, including 
10 years as a geological and mining consultant. 

4. I personally exa~mined the Frisco Mine property in 
Mohave County, Arizona and available reference data 
before preparing this report of date February 27, 1974. 

5. The Frisco Mine property comprises nine surveyed and 
patented mining claims. 

6. I have no direct or indirect interest in the properties 
of C.P. Millar Limited or Red Dog Mining, Inc., nor do 
I expect to acquire any such interest. 

W.M. Sharp, P.Eng. 

WII.L.IAM M. SHARP, PENQ. 
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TECHNICAL BULLETIN 
BONNELLI MINE: NO. 78 

CERMET 

MU~TBE CALCINED. USE WITH DISINTEGRATED MATRIX METAL. USE 
PARTICLE GEOMETRY DELINEATED IN BULLETIN BON-140 REFRACTORY 
TOOLING FOR BONNELLI :MINERAL GROG. 

~ ... 

. .. ' 

NOTE: NO READY SURFACE WETTING I THEREFORE, GROG IS UNDER 
STRESS SHARPLY RAISING THE UNIFORM BEAM. P.S.I. CORALLARY, 
INVESTIGATE THE MORE DUCTILE ALLOYS. 

COMP~ESSION MOLD. CRUSHING NOT ENCOUNTERED BEFORE MATRIX 
OFFSET. NO APPARENT CONTAMINATION. BOTH HEAT FLOOD AND 

, . 
ELEC~RODIATHERM OR DISCHARGE EFFECTIVE FOR MATRIX BINDING. 

NOT~~ UNDER HIGH FREQUENCY LOAD NO ARCING NOTED. 

MO$'1' NEEDED MARKETING AREA. KINETIC LOADING. BOB DAY AT G.E. 
POIlfTING BLADES AND BUCKETS. SCHWANEKAMP SUGGESTED' MARINE'" , 

!" 1 " 

WHEELS AND ESPECIALLY PISTONS. , 

DOES NOT LEND TO POURING. 

. 'ii 
:1. 

THC DATA CONTAINED WITHIN THIS TeCHNICAL BULLETIN IS BASED ON THE BEST AVAILABLE INrORMATION AND IS BELleveo TO Be CORRECT. 
HOwtVE~. NO WARRANTY IS eXPRESSEO OA IMPLIEP REGARDING THE ACCURACY or THIS DATA OR THE usc or THIS PRODUCT, 

" 

}ft ;',"\ d "tt ' ;6 "'A++ tf • *" p"'" be? 1 " R 'I. 

CERMET 

TECHNICAL BULLETIN 
BONNELLI MINE: NO. 78 

MU~T BE CALCINED. USE WITH DISINTEGRATED MATRIX METAL. USE 
PARTICLE GEOMETRY DELINEATED IN BULLETIN BON-140 REFRACTORY 
TOq~ING FOR BONNELLI :MINBRAL GROG • 

. -
NOTE: NO READY SURFACE WETTING I THEREFORE, GROG IS UNDER 

STRESS SHARPLY RAISING THE UNIFORM BEAM. P.S.I. CORALLARY, 
INVESTIGATE THE MORE DUCTILE ALLOYS. 

COMP~ESSION MOLD. CRUSHING NOT ENCOUNTERED BEFORE MATRIX 
OFFSET. NO APPARENT CONTAMINATION. BOTH HEAT FLOOD AND 

, " 

ELECTRODIATHERM OR DISCHARGE. EFFECTIVE FOR MATRIX BINDING. 

NOT~,: UNDER HIGH FREQUENCY LOAD NO ARCING NOTED. ., 

MO~'1' NEEDED MARKETING AREA. KINETIC LOADING. BOB DAY AT G.E. 
~:j:JfTING BLADES AND BUCKETS. SCHWA;NEKAMP SUGGESTED MARINE '" . 
WHEELS AND ESPECIALLY PISTONS • . 

DOES NOT LEND TO POURING. 

,':r 
.' 

TNt DATA CONTAINED WITHIN THIS TeCHNICAL BULLETIN IS eASED ON THC erST AVAILABLE INrORMATION ANO IS BELIEVED TO BE CORRECT. 
HOWEVER"",O WARRANTY IS EXPRESSED OR IMPLIED ReGARDING THe ACCURAC~ or THIS DATA OR THe use or THIS PRODUCT. 
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THe DATA CONTAINEO WITHIN THIS TeCHNICAL BULLETIN IS BAsro ON THE 8(ST AVAI LABLE INrORMATION ANO IS a(~IEV[D TO BE CORRECT. 
HOWEVER, NO WARRANTY 15 eXPRe SSEO OR IMPLieD REGARDING ' T~( ACCURACY or THIS DATA OR THE USE or THIS PRODUCT . 
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TECII:.iICAL EUL~TIN 
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TH[ DATA CONTAINED WITHIN THIS TeCHNICAL BULLETIN IS BASCO ON THE B£ST AVAILA BLE INrOAMATION AND IS BE~IEVED TO BE CORRECT. , 
HoweVER, NO WARRA~TY IS EXPAeSSEO OR IMPLIED REGARDING ' T~[ ACCURACY Of THIS DATA OR THE usc or THIS PRODUCT. 
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TECHNICAL BULLETIN 
BONNELLI MINE: NO. 213 

MINERALOGICAL COMPOSITION: 
STUDIES BY X-RAY DIFFRACTION TECHNIQUE SHOW THAT SUBSTAN
TIALLY ALL OF THE ALUMINA IS COMBINED WITH THE REQUIRED 
AMOUNT OF SILICA IN THE FORM OF KAOLINITE. THE EXCESS 
SILICA APPEARS TO BE ALPHA QUARTZ AND ALPHA CRISTOBALITE. 
DIFFERENTIAL THERMAL ANALYSIS (DTA) OF THE GROUND ROCK 
CONFIRMS THE FINDINGS OF THE X-RAY METHOD. DTA INDICATES 
THAT THE CRISTOBALITE AND QUARTZ ARE NOT IN ANY HYDROUS 
FORM. 

CHEMICAL PROPERTIES: 0 

1.1% MOISTURE IN SAMPLE AS RECEIVED AND DRIED AT 100 C. 
COMPOSITION FROM FIELD IGNITED BASIS 

Si02 73.2% 79.5% 
A1203 18.48% 20.14% 
Fe203 O.OSO;(' O.Ogo" 
CaO 0.04% 0.04% 
MgO 0.06% 0.07% 
K2 0 0.15% 0.16% 
LOSS ON IGNITION 7.91%. 

99.9 % 10~ 

THERMAL PROPERTIES: 
EXCELLENT RESISTANCE TO THERMAL SHOCK FROM 2000 DEG. F. 
NO COLOR CHANGE WHEN FIRED TO 2100 DEG. F (WHITENESS 
INTENSIFIED) • 
GLAZES AT ABOVE 3100 DEG. F. 
MELTING POINT AT 3100 DEG. F ON EDGES AND 3600 DEG. F 
IN CONE. 
COEFFICI ENT OF THERMAL EXPANSION--(FIRST FIRING) INCREASING 
COEFFICIENT BETWEEN 212 DEG. ~ AND 1112 DEG. F, DECREASES 
SLIGHTLY TO 1832 DEG. F, AND BEYOND THIS TEMPERATURE THE 
COEFFICIENT INCREASES AGAIN; (SECOND FIRING) COEFFICIENT 
INCREASES UNIFORMILY THROUGHOUT TEMPERATURE RANGE FROM 212 
DEG. F TO 2552 DEG. Fi? COEFFICIENT ONLY SLIGHTLY ~GHER 
THAN THAT OF FUSED ALuMINA. . . . 

CONTINUED PAGE 2 
TH[ DATA CONTAINED WITHIN THIS TECHNICAL 8ULLETIN IS ~ASED ON THE BEST AVAILABLE INfORMATION AND IS BELIEVED TO BE CORR[OT. 

HOWEVER, NO WARRANTY IS [XPRESSED OR IMPLIEP REGARDING THE ACCURACY Of THIS DATA OR THE usc or THIS PRODUCT. 
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TECHNICAL BULLETIN 
BONNELLI MINE: NO. 213 

MINERALOGICAL COMPOSITION: 
STUDIES BY X-RAY DIFFRACTION TECHNIQUE SHOW THAT SUBSTAN
TIALLY ALL OF THE ALUMINA IS COMBINED WITH THE REQUIRED 
AMOUNT OF SILICA IN THE FORM OF KAOLINITE. THE EXCESS 
SILICA APPEARS TO BE ALPHA QUARTZ AND ALPHA CRISTOBALITE. 
DIFFERENTIAL THERMAL ANALYSIS (DTA) OF THE GROUND ROCK 
CONFIRMS T~m FINDINGS OF THE X-RAY METHOD. DTA INDICATES 
THAT THE CRISTOBALITE AND QUARTZ ARE NOT IN ANY HYDROUS 
FORM. 

CHEMICAL PROPERTIES: 0 

1.1% MOISTURE IN SAMPLE AS RECEIVED AND DRIED AT 100 C. 
COMPOSITION FROM FIELD IGNITED BASIS 

Si02 
A1203 
Fe203 
CaO 
MgO 
K2 0 
LOSS ON IGNITION 

THERMAL PROPERTIES: 

73.2% . 
18.48% 

O.OSO,4, 
0.04% 
0.06% 
0.15% 
7.91%. 

99.9 % 

79.5% 
20.14% 

0.09"" 
0.04% 
0.07% 
0.16% 

100% 

EXCELLENT RESISTANCE. TO THERMAL SHOCK FROM 2000 DEG. F. 
NO COLOR CHANGE WHEN FIRED TO 2100 DEG. F (WHITENESS 
INTENSIFIED). 
GLAZES AT ABOVE 3100 DEG. F. 
MELTING POINT AT 3100 DEG. F ON EDGES AND 3600 DEG. F 
IN CONE. 
COEFFICI ENT OF THERMAL EXPANSION--(FIRST FIRING) INCREASING 
COEFFICIENT BETWEEN 212 DEG. ~ AND 1112 DEG. F, DECREASES 
SLIGHTLY TO 1832 DEG. F, AND BEYOND THIS TEMPERATURE THE 
COEFFICIENT INCREASES AGAIN; (SECOND FIRING) COEFFICIENT 
INCREASES UNIFORMILY THROUGHOUT TEMPERATURE RANGE FROM 212 
DEG. F TO 2552 DEG. Fiy COEFFICIENT ONLY SLIGHTLY ~GHER 
THAN THAT OF FUSED ALuMINA. . . 

CONTINUED PAGE 2 
TH[ DATA CONTAIN(D WITHIN THIS T(CHNICAL BULL(TIN 1$ ~AS(D ON TH( BEST AVAILABLE INrORMATION AND IS BELIEVED TO BE CO~~[CT. 

HOWEVER. NO WARRANTY IS [XPRESSEO OR IMPLieD ReGARDING THE ACCURACV or THIS DATA OR THE usc or THIS PRODUCT. 
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SPECIFIC GRAVITY 
APPARENT SPECIFIC GRAVITY 
BULK DENSITY 4-FINE 
G.E. 

TECHNICAL BULLETIN 
~~ELLI MINE: NO. 213 

) 

2.39 
1.67 

. 56.1#/CU • FT. 
91.3 

I . 

2 

SPECIFIC GRAVITY 
APPARENT SPECIFIC GRAVITY 
BULK DENSITY 4-FINE 
G.E. 

TECHNICAL BULLETIN 
P~YNELLI MINEs NO. 213 

2.39 
1.67 

. . 56.1#/CU. FT. 
91.3 

.., 
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INDUSTRIAL PROCESS 

A COMPARISON BETWEEN: 

INTER PACE 

1. OVERBURDEN REMOVAL 

2. MINE 

3. SLUDGE & WASH 

4. CENTERFUGE & WRING 

5. EXTRUDE & BILLET 

6. KILN & MELT 

7. CRUSH 

8. SCREEN 

9. BAG OR MIX 

TECHNICAL BULLETIN 
BONNELLI MINE: NO. 214 

. BONNELLI 

MINE 

CRUSH 

SCREEN 

BAG OR MIX 

TH[ DATA CONTAINED WITHIN THIS TECHNICAL BULLETIN IS ~ASEO ON THE BEST AVAILABLE INrORMATION AND IS BELIEVED TO BE CORRECT. 
HOWEVER, NO WARRANTY IS EXPReSSED OR IMPLIED REGARDING THE ACCURACY or THIS DATA OR THE USE or THIS PRODUCT. 
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INDUSTRIAL PROCESS 

A COMPARISON BETWEEN: · 

INTERPACE 

1. OVERBURDEN REMOVAL 

2. MINE 

3. SLUDGE & WASH 

4. CENTERFUGE & WRING 

5. EXTRUDE & BILLET 

6. KILN & MELT 

7. CRUSH 

8. SCREEN 

9. BAG OR MIX 

TECHNICAL BULLETIN 
BONNELLI MINE: NO. 214 

BONNELLI 

MINE 

CRUSH 

SCREEN 

BAG OR MIX 

THE DATA CONTAINED WITHIN THIS TECHNICAL BULLETIN IS ~ASED ON THE BEST AVAILABLE INfORMATION AND IS BELIEVED TO BE CORRECT. 
HOWEVER, NO WARRANTY IS eXPRESSED OR IMPLIED REGARDING THE ACCURACY or THIS DATA OR THE USE or THIS PRODUCT. 
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TECHNICAL BULLETIN 
BONNELL I MINE: NO. 215 

MINING COSTS 

THE FOLLOWING INFORMATION INCLUDES THE APPROXIMATE COSTS INCURRED 
IN PRODUCING A TON OF PROCESSED ORE, DELIVERED IN THE LOS 
ANGELES AREA: 

MANPOWER - 2 MEN @ $600/MONTH EACH $1,200 

MACHINERY RENTAL - MINING EQUIPMENT/MONTH 1,450 

INCIDENTALS - MAINTENANCE, REPLACEMENT, & REPAIR/ 500 
MONTH 

TOTAL FIXED OVERHEAD $3, 150 

MINING COST PER TON ON 4,000 TONS/MONTH BASIS $ 6.79 

POWDER FOR BLASTING .35 

CRUSHING COSTS 1.50 

CRUSHING AND BAGGING LABOR 1.50 

BAG COSTS USED 1.75 , 

FREIGHT TO RAILHEAD .75 

FREIGHT TO LOS ANGELES 5.25 

TOTAL COST OF PROCESSED ORE, DELIVERED $12.14 

IF THE ABOVE PROCESSING WAS CONTRACTED OUT, THE MINING CONTRACTOR 
WOULD EXPECT TO ADD ABOUT $ 2 OR ($3 PROFIT TO THESE COSTS, AND THE 
CRUSHING AND BAGGING CONTRACTOR WOULD EXPECT ABOUT $ 2 PER TON 
PROFIT. 

TH( DAT A CONTA IN ED WITHIN THIS TECHNICAL BULLETIN IS BASEO ON THE BEST AVAILABLE INfORMATION AND IS BELIEVED TO BE CORRECT. 
HOWEVER, NO WARRANTV IS eXPRESSEO OR IMPLieD REGARDING THE ACCURACY or THIS OATA OR THE USE or THIS PRODUCT. 
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MINING COSTS 

TECHNICAL BULLETIN 
BONNELL I MINE: NO. 215 

THE FOLLOWING INFORMATION INCLUDES THE APPROXIMATE COSTS INCURRED 
IN PRODUCING A TON OF PROCESSED ORE, DELIVERED IN THE LOS 
ANGELES AREA: 

MANPOWER - 2 MEN @ $600/MONTH EACH $1,200 

MACHINERY RENTAL - MINING EQUIPMENT/MONTH 1,450 

INCIDENTALS - MAINTENANCE , REPLACEMENT, & REPAIR/ 500 
MONTH 

TOTAL FIXED OVERHEAD $3,150 

MINING COST PER TON ON 4,000 TONS/MONTH BASIS $ 6.79 

POWDER FOR BLASTING .35 

CRUSHING COSTS 1.50 

CRUSHING AND BAGGING LABOR 1.50 

BAG COSTS USED 1.75 , 

FREIGHT TO RAILHEAD .75 

FREIGHT TO LOS ANGELES 5.25 

TOTAL COST OF PROCESSED ORE, DELIVERED $12.14 

IF THE ABOVE PROCESSING WAS CONTRACTED OUT, THE MINING CONTRACTOR 
WOULD EXPECT TO ADD ABOUT $ 2 OR ($3 PROFIT . TO . THESE COSTS, AND THE· 
CRUSHING AND BAGGING CONTRACTOR WOULD EXPECT ABOUT $ 2 PER TON 
PROFIT. 

THC DATA CONTAINED WITHIN THIS TECHNICAL BULLETIN IS BASED ON THE BEST AVAILABLE INfORMATION AND IS BELIEVED TO BE CORRECT. 
HOWEVER, NO WARRANTY IS EXPRESSEO OR IMPLIEO A(OAROING THC ACCURACY Of THIS OATA OR THC USC or THIS PROQUCT. 
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TECHNICAL BULLETIN 
BONNELLI MINE: NO. 216 

COMPARISON GENERAL PURPOSE REFRACTORY CASTABLES 

PHYSICALS: 

B&W OR GLADDING-MCBEAN OR KAISER 

MAXIMUM TEMP. 2600° F 
1. "K" FACTOR @5000 F 4.00 
2. COMPRESSIVE STRENGTH 990-1170 PSI 
3. WEIGHT/CUBIC FOOT 124 

COST SAVINGS USING BONNELLI MINERAL FOR: 

1. CONTAINMENT OF HEAT 
2. STRENGTH 
3. AREA FILL 

SAVE 
SAVE 
SAVE 

. BONNELL I MINERAL 

26000F 
.44 
2850 PSI 
85 

80% 
6001» 
25% 

LOWEST SELLING PRICE OF ANY CASTABLE/TON $145 

COSTS: 3/4 TON BONNELL I 
1/4 TON BINDER 
LABOR TO MIX & SACK 
SACKS 

$ 8.75 
22.50 
10.00 
2.00 

$43.25 

PROFIT BEFORE SALES EXPENSE: 
$101.75 

COSTS FOR OIL WELL (HOT) 

3/4 TON BONNELLI 
1/4 TON BINDER 
SACKS 
LABOR (CONTRACT) 

$ 8.75 
5.00 
2.00 

10.00 
$25.75 

BONNELLI REFRACTORY CASTABLE SHOULD BE SOLD ON A CUBIC FOOT BASIS 
A N AIM WITH N HI Tc H I ULL a ~ THE BEST AVAILABLE INrORMATION ANO IS BELIEVED TO BE CORRECT. 
HOWEVER, NO WARRANTY IS CXPRESSED OR IMPLICO RiGARDING THE ACCURACY or 1MIS DATA OR THE USE or THIS PRODUCT. 
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TECHNICAL BULLETIN 
BONNELLI MINE: NO. 216 

COMPARISON GENERAL PURPOSE REFRACTORY CASTABLES 

PHYSICALS: 

B&W OR GLADDING-MCBEAN OR KAISER 

MAXIMUM TEMP. 2600° F 
1. , "K" FACTOR @5000 F 4.00 
2. COMPRESSIVE STRENGTH 990-1170 PSI 
3. WEIGHT/CUBIC FOOT 124 

COST SAVINGS USING BONNELLI MINERAL FOR: 

1. CONTAINMENT OF HEAT 
2. STRENGTH 
3. AREA FILL 

SAVE 
SAVE 
SAVE 

,BONNELLI MINERAL 

26000F 
.44 
2850 PSI 
85 

80% 
600'{' 
25% 

LOWEST SELLING PRICE OF ANY CASTABLE/TON $145 

COSTS: 3/4 TON BONNELLI 
1/4 TON BINDER 
LABOR TO MIX & SACK 
SACKS 

$ 8.75 
22.50 
10.00 
2.00 

$43.25 

PROFIT BEFORE SALES EXPENSE: 
$101.75 

COSTS FOR OIL WELL (HOT) 

3/4 TON BONNELLI 
1/4 TON BINDER 
SACKS 
LABOR (CONTRACT) 

$ 8.75 
5.00 
2.00 

10.00 
$25.75 

BONNELL I REFRACTORY CASTABLE SHOULD BE SOLD ON A CUBIC FOOT BASIS 
A AIN WIT H N HI T( H lULL B ~ THE: BEST AVAILABLE INfORMATION ANO 1$ BELIEVED TO BE CORRECT. 
HoweVER , NO WARRANTY IS eXPRESSEO OR IMPLIEO AE:'GAROINO THe ACCURACY Of THIS DATA OR THE usc OF' THIS PRODUCT. 



TECHNICAL BULLETIN 
BONNELL I MINE: NO. 217 

SALIENT POINTS OF SUPERIORITY 

1. NO SHRINKAGE UPON SETTING 

2. 1/2 11 II OF FIREBRICK 

3. 1/8 "K" OF STRUCTURAL CASTABLES 

4. HIGH LIGHT REFLECTIVENESS 

5. GREATER STRENGTH 

6. !Q VOLUMETRIC INVERSIONS AS W~TH HALIBURTON'S SILICA 

7 • EXTREMELY LOW IRON CONTENT 

s. MITICATED REBOUND FROM SPRAYING 

9. MITIGATED SEGREGATION 

10. EXTREMELY HIGH SHEAR FOR MECHANICAL AIR ENTRAINMENT 

11. POROSITY 25 OR MINUS MICRONS 

12. INSTANT CHEMICAL REACTION BETWEEN THE VEGA CEMENTS AND 
BONNELLI MINERAL. t'lELL WITHIN FIVE MINUTE GELATION PERIOD 
OF THE HIGH ALUMINATE CEMENTS. 

TH( DATA CONTAINED WITHIN THIS TeCHNICAL BULLETIN IS eASED ON THE 8EST AVAILABLE INrOAMATION ANO IS BELIEVED TO BE CORRECT. 
HOWEVER. NO WARRAN~Y IS eXPRESSED OR IMPLIED REGARDING THE ACCURACY or THIS OATA OR THE USE or THIS PRODUCT. 

TECHNICAL BULLETIN 
BONNELL I MINE: NO. 217 

SALIENT POINTS OF SUPERIORITY 

1. NO SHRINKAGE UPON SETTING 

2. 1/2 11 II OF FIREBRICK 

3. 1/8 IIKII OF STRUCTURAL CASTABLES 

4. HIGH LIGHT REFLECTIVENESS 

5. GREATER STRENGTH 

6. NO VOLUMETRIC INVERSIONS AS WITH HALIBURTON'S SILICA 

7 • EXTREMELY LOW IRON CONTENT 

s. MITICATED REBOUND FROM SPRAYING 

9. MITIGATED SEGREGATION 

10. EXTREMELY HIGH SHEAR FOR MECHANICAL AIR ENTRAINMENT 

11. POROSITY 25 OR MINUS MICRONS 

12. INSTANT CHEMICAL REACTION BETWEEN THE VEGA CEMENTS AND 
BONNELLI MINERAL. t'lELL WITHIN FIVE MINUTE GELATION PERIOD 
OF THE HIGH ALUMINATE CEMENTS. 

THt DATA CONTAINED WITHIN THIS TeCHNICAL BULLETIN IS eASED ON THE B(ST AVAILABLE INfORMATION AND IS BELIEVED TO BE CORRECT. 
HOWEVER. NO WARRAN~Y IS eXPRESSED OR IMPLIEO REGARDING THE ACCUAACY or THIS DATA OR THE usc or THIS PRODUCT. 
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TECHNICAL BULLETIN 
BONNELLI MINE: NO. 218 

PLASTIC REFRACTORY 

ALL BENEFITS OF BONNELLI CASTABLE REFRACTORIES OBTAIN WITH 
THESE ADDED BENEFITS: 

GLAZES AT ~mIENT TEMPERATURES. 
OTHERS AT 16000 F TO 24000 F. 
FIXES IRREVERSABLY AT 14000 F. 

IT CAN BE USED "AS IS" FOR INVESTMENT PROCESSES, WHICH SELL FOR 
A MINIMUM OF $500jTON. PLASTICS SELL FOR $165/TON. 

COROLLARY TO THE DEVELOPMENT OF REFRACTORY PLASTICS BONNELLI 
MINERAL DEMONSTRATED ITS COMPATIBILITY WITH CERAMIC CLAYS. 
ITS USE IS INDICATED IN HEAVY TOILET FIXTURES (i.e. AMERICAN 
STANDARD) EFFECTING A SIGNIFICANT SAVING IN FREIGHT AS WELL 
AS IMPARTING SELF-STRESS RELIEF . WHITE CHINA CLAY COSTS 
$40/TON TO IMPORT FROM GEORGIA PLUS (+) $23.80 FREIGHT. 

PLASTICS MARKETS-20, 000 '1'ONS/YEAR 
STEEL MILLS 
ALUM. FOUNDRIES 
ACID TANK LININGS 
METAL CASTING · MOLDS 
INVESTMENT CASTING 

COROLLARY MARKETS - 150,000 '1'ONS/YEAR 

TH[ DATA CONT~IH(O WITHIN THIS TeCHNICAL BUllETIN IS ~AS(D ON THE BEST AVAilABLE INrORMATION ANO IS BELI(VED TO BE CORRECT. 
HOWEVER, NO WARRANTV 1$ EXPRESSEO OR IMPLIEO REGARDING THE ACCURACY or THIS DATA OR THE USE or THIS PRODUCT. 
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TECHNICAL BULLETIN 
BONNELLI MINE: NO. 218 

PLASTIC REFRACTORY 

ALL BENEFITS OF BONNELLI CASTABLE REFRACTORIES OBTAIN WITH 
THESE ADDED BENEFITS: 

GLAZES AT ~rnIENT TEMPERATURES . 
OTHERS AT 16000 F TO 24000 F. 
FIXES IRREVERSABLY AT 14000 F. 

IT CAN BE USED "AS IS " FOR INVESTMENT PROCESSES, WHICH SELL FOR 
A MINIMUM OF $500jTON. PLASTICS SELL FOR $ 165/TON • 

COROLLARY TO THE DEVELOPMENT OF . REFRACTORY PLASTICS BONNELLI 
MINERAL DEMONSTRATED ITS COMPATIBILITY WITH CERAMIC CLAYS. 
ITS USE IS INDICATED IN HEAVY TOILET FIXTURES (i.e. AMERICAN 
STANDARD) EFFECTING A SIGNIFICANT SAVING IN FREIGHT AS WELL 
AS IMPARTING SELF-STRESS RELIEF . - WHITE CHINA CLAY COSTS 
$40/TON TO IMPORT FROM GEORGIA PLUS (+) $23.80 FREIGHT. 

PLASTICS MARKETS-20,OOO TONS/YEAR 
STEEL MILLS 
ALUM. FOUNDRIES 
ACID TANK LININGS 
METAL CASTING · MOLDS 
INVESTMENT CASTING 

COROLLARY MARKETS - 150,000 TONS/YEAR 

THE DATA CONTAIN£D WITHIN THIS TeCHNICAL BULL£TIN IS eAS£D ON TH£ BEST AVAILABLe INrORMATION AND IS 9£LIEVED TO B£ CORRECT. 
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIEO REGARDING THE ACCURACY or THIS DATA OR THE USE or THIS PRODUCT. 
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TECHNICAL BULLETIN 
BONNELLI MINE: NO. 219 

LIGHT WEIGHT CONCRETE FLOORS 

33.75 CUBIC FEET OF DRY MATERIAL IS REQUIRED TO PRODUCE 27 
CUBIC FEET OF FINISHED FLOOR, BECAUSE OF THE 20% (16% TO 17% 
ACTUAL) COMPACTION OF THE MATERIAL. 

4 PARTS AGGREGATE TO 1 PART CEMENT, IS THE VOLUME RATIO. 
8 PARTS AGGREGATE TO 3 PARTS CEMENT, IS THE WEIGHT RATIO. 

1600 POUNDS OF AGGREGATE AND 600 POUNDS · (ABOUT 6 SACKS) OF 
CEMENT ARE REQUIRED TO PRODUCE 1 CUBIC YARD OF FINISHED FLOOR 
ON THE ABOVE BASIS~ 

1 TON OF AGGREGATE AND 7~ SACKS OF CEMENT WILL PRODUCE ABOUT 
·33.75 CUBIC FEET OF FINISHED FLOOR. 

1 TON OF AGGREGATE COSTS F.O.B. LOS ANGELES. 
7~ SACKS OF CEMENT COSTS S6.75. 

1 CUBIC YARD (27 CUBIC FEET) COSTS ABOUT 
ON ABOVE BASIS, FOR FINISHED FLOOR. 

FOR MATERIAL 

DENSITY WILL BE LESS THAN 85 POUNDS PER CUBIC FOOT. 
COMPRESSION STRENGTH WILL BE GREATER THAN 2800 POUNDS PER 
SQUARE INCH. 
"K" FACTOR WILL BE 0.30 OR LESS. 

THIS WILL PASS 6 HOUR FIRE TEST. 

THe DATA CONTAINED WITHIN THIS TeCHNICAL BULLETIN IS BASED ON THE BEST AVAILABLE INrORMATION AND IS BELievED TO BE CORRECT 
HOWEVER, NO WARRANTY IS eXPRESSED OR IMPLIEO REGARDING THE ACCURACY or THIS DATA OR THE USE or THIS PRODUCT. • 
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TECHNICAL BULLETIN 
BONNELLI MINE: NO. 219 

LIGHT WEIGHT CONCRETE FLOORS 

33.75 CUBIC FEET OF DRY MATERIAL IS REQUIRED TO PRODUCE 27 
CUBIC FEET OF FINISHED FLOOR, BECAUSE OF THE 200/0 (16% TO 17% 
ACTUAL) COMPACTION OF THE MATERIAL. 

4 PARTS AGGREGATE TO 1 PART CEMENT, IS THE VOLUME RATIO. 
8 PARTS AGGREGATE TO 3 PARTS CEMENT, IS THE WEIGHT RATIO. 

1600 POUNDS OF AGGREGATE AND 600 POUNDS (ABOUT 6 SACKS) OF 
CEMENT ARE REQUIRED TO PRODUCE 1 CUBIC YARD OF FINISHED FLOOR 
ON THE ABOVE BASIS~ 

1 TON OF AGGREGATE AND 7~ SACKS OF CEMENT WILL PRODUCE ABOUT 
·33.75 CUBIC FEET OF FINISHED FLOOR. 

1 TON OF AGGREGATE COSTS F.O.B. LOS ANGELES. 
7~ SACKS OF CEMENT COSTS $6.75. 

i CUBIC YARD (27 CUBIC FEET) COSTS ABOUT 
ON ABOVE BASIS, FOR FINISHED FLOOR. 

FOR MATERIAL 

DENSITY WILL BE LESS THAN 85 POUNDS PER CUBIC FOOT. 
COMPRESSION STRENGTH WILL BE GREATER THAN 2800 POUNDS PER 
SQUARE INCH. 
"K" FACTOR WILL BE 0.30 OR LESS. 

THIS WILL PASS 6 HOUR FIRE TEST. 

TH[ DATA CONTAINED WITHIN THIS TeCHNICAL BULLETIN IS BASED ON THE BEST AVAILABLE INrORMATION AND IS BELleveo TO BE CORRECT. 
HOWEVER, NO WARRANTY IS eXPRESSEO OR IMPLIED REGARDING THE ACCURACY or THIS OATA OR THE USE or THIS PRODUCT. 
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BULLETIN : 82067 

MJ £~PLRll\ii Ei'~TAL AlH .. ATIVE REfHACTWRY CEI"IENT 

DE~lGNATION; VEGA 3000 

DESCRIPTION; fA~T ~LTTING, HIGH LARLY ~TR~NGTH ABLATIVE 
HlfRACTOkY CEMeNT. R£A~ILY POURED OR ~PHAY ED. 
ACCEPTS ALL C Gf"lh 01\1 REINfDRCElilUHS. E.ASI LY . 
~';LTTEjJ fOH QuICKfJfi11~iiAJ~:G·~.- i'lIXES ~..rTH ANY CLEAN 
~~ATER . i..Uw CUST. . .. 

SPECIfICATIONS; THIS fREE fLO WIN G PO~UER, bHEN MIXED WITH WATER • . 
HAS f\LL HiE SAHE HANDLlr~G Ai'JD 5t:.TTING PHDPERT I ES 
Of FLo!WK~ ; f'DUHS AND Gt::i\if.:RAn.:s IT5 STRENGTHS 
AT THE LUW VISCO~lTY Of 90 TU 200 SPC . CON
TAINS IT5 INTLGRATED DEBUBBLER TO INSURE A 
SMOOTH WETTED SURfACE TU HELP MITIGATE ~ I ND 
EROSION. MIAES WITH SEA WATER . NO EXPLOSION. 

DENSITY (APPAR~NT IN SITU) 
COMPRESSIVE P~5 , 1. 

ENTHALPY 

SPECIfiC rU: .. AT 
.2SOC- 250"C 

90° , 

a7t~/CUBIC fOOT 
~()J;-O 

t HOUR ';,i~~~;'; 
1 HOUR" S'2'o'O': · 

24 HOURS 8900 

65 . 0 'AL/G 
.466 

1 CUBIC CUJtHiLT£H VillI.. I\S~ur'1C 323.4 Ci~ L. BEf ORE 
fnSE TO 250j'C 

:'1* , ;~~, 

1 S~l, .•. fT. X'~1f hlL.L A55Uf"iE 3031. 2 B, T. U. Bt:fORE 
RrS~~~TO 250i:J}~ 

'~; 
USES, VIOL PADS , fIRE ~ALi..S, fIRE ~OORS 

.~~~ 

AVA I LAB1L.ITY; 1 hOST OhDtJiS SHUIJLD bE COf'lPUUNDED TO SATISf Y THt: 
PROPUSED APPLICATION~ THEREfURE. REQUIRED 

i<at~ij~~i,~e:t.~~kNUS T liE PHOl.H.JCeD f OR EACH ORDER . 
.. ',:,""." 

TH[ DAT A CO NTAINEO WI THI N THIS TeCHNICAL BULLETIN IS BA SED ON· THE B£ST AVAILABLE INfORMAT ION AND IS BELIEVED TO BE CORRECT. 
HOWEVER. NO WARRANTY IS eXPRESSEO OR IMPLIED REGARDING THE ACCURACY or THIS DATA · OR THE USE or THIS PRODUCT. 
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BULL£TIN; 62U67 

MJ £~PLHIHEj'~TAL Am_ATIVE R£fnACTuRY CE I"'IENT 

DESCRI PTI ON . 

5Pl:.:ClflCATION::I; 

Vf:.GA 3000 

fAST ~LTTI NG, HI GH [ARLY ~TR~NGTH ABLATIVE 
HLfRACTOk Y CE MLNT. RLAUILY POURED DR ~PHAYED . 
ACCEPTS .f), U .. Clif"lhOl\i I EINfDRCEYlt::I'JTS" E.'!\~.HLY . 
\ ~ tTTEiJ fUR QuICKkt~iiiJ~t1·~. i'11X£5 \;.11H ANY CL£AN 
h ATER . l...{Jw CUST. -' 

THIS fREE fLawI NG PObuER , WHEN MIXED WI TH WA TER. 
liAS ,'\LL THE SAHE tlAjijD Llr~G Ai'4D 5t.T TI NG PiWPERTIES 
Of FL OH UK,; .' PDUR;;) AND G£i\i£RAT£S 1 T5 STR£NGTH5 
AT THE LUW VISCO~ l TY Of 90 TO 200 SPC . CON
TAINS ITS INTLGRAT£D DEBUBBLER TO I N ~URE A 
SMjGTH VJETTED ~UHf ACE TO Hf..LP HIT IGAT£ b: 1ND 
EROSIUN. MI AES WI TH SEA WATER. NU EXPLOSION. 

DENSITY (APPARENT IN SITU) 
COMPRESSIVE P.S~l. 

6711/CUBIC fUOT 
.36·:;-0 t HOUR ';~~~;, 

1 HOUR ' Si£6o'!' 

SPECIflC HEAT 
.@ 

1 CUBIC CUJt UJiLTt.H 
JUSE TO 25~'C 

1 J\t. fT. X~\.1f h ILL.. 
RlS~~TO 250~~ 

25°C_250°, 

900 e 

24 HUURS 8900 

65.0 CAl/G 

.466 
WILL AS~UM£ 323.4 CAL BEfORE 

ASSUME 3U31.2 B~T.U. B~fORE 

,yi 
USES; VTOL FADS, fIRE ~ALlS, fIRE 'OORS 

.:~~ 

AVAILABILITY; I hOST uhDt:R5 SHUULD DE CO ;'iPOUNI.)f~D TO SATISfY THE 
PROPUSED APPLICATION~ THEREfDRE, R~QUIRED 

idi~~~~W.~i~~~i.1i, ;; hU5T BE PHOllUCED fOR t:ACH URDER • •.. . . ';·i' ., .. " . , ., 
'. , .. 

" . ~ ... 

THe DATA CONTAINED WITHIN THIS TeCHNICAL BUlLETIN IS BASED ON THE B(ST AVAILABLE INfORMATION ANO IS BELIEVEO TO BE CORRECT. 
HOWEVER, NO WARRANTY IS eXPAESSEO OR IMPLIEP AEOARDING THE ACCURACY or THIS DATA · OA THE USE or THIS PROOUCT. 
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LONG BEACH 

3310 AIRPORT WAY 
BOX 16026, LONG BEACH 9 0 806 

FROM 

LONG BE ACH 

LOS ANGELES 

OR"NGE COUNTY 

Or 1\L 

(213) 426-3355 

(213) 636-2386 

(714) 820-6432 

SANTA ANA 
1514 . 0 N. HARPER ST. 92703 

JEFFERSON 1·2045 

/-\ay 5 t 1966 

(\, 
. '. ) 

Daedal Chcmic31 Company 
3955 Birch Street 
Newport Beach. California 

Attention: Mr. Earl Friedmeyer 

INSPECTION & MATERIAL ENGINEER I NG 

-CHEMICAL (k PHYS ICAL ANALYSIS 

RESEARCH (k ENV I RONM ENTAL TEST I NG 

CORROSION RESEAR C H & ANALYS IS 

Examination CH66-338 

SUBJECT: Testing of special morta~ samples del ivered to Twining 
Laboratories of Southern Cal ifornia on April 25, 1966 
by Mr. Friedmeyer. 

TEST RESULTS: 

Compressive Strength PS I 
" 

J A 3~066 
J - s· 3,437 
1 C t, , 3,501 
2 - A 3,278 
2 - S 3 ,~3 71j 

2 - c 3,406 
3 - A (He<:lted to 1500°F) 813 " 
3 B (Heated to 1500°F) 966 " 

3 C (Heated to 1500°F) 71,7 

Modulus of Rupture PSI i ,j 
" . 

3 - i-A 625 
3 1 - B '.500 
3 1 , (Heated to 1500° F) 125 

TWINING LABORATORIES OF 

f.M.8~ 
SOUTHERN CALIFORNIA, INC. 

,.' 
..... 

T. M. Dunkle~ Chief Chemist 

TMD:j 9 

cc: 3 ' 

.;--:-.... 

• ALL. , REPORTS ARE SUBMITT ED AS THE CONFIDENT I AL. PROPERTY OF C LIENTS, AUTHOR I ZATION FOR PUBLICA TI ON O F OUR REPORTS , CONC L USIONS . O R EX· 

';!TRAC~S F ROM OR REGARD I NG THEM IS RESERVE D PEND I NG' OUR WR I TTEN APPROVAL AS A MUTUAL PROTECTI ON TO CLIEN T S. T H E PU B L IC AND O U RSELVES. 
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LONG BE ACH 

3310 A IRPORT W AY 
BOX 16026 , LONG BEAC H 908 06 

FRO M 

LONG BEAC H 

LOS ANG ELES 
ORANGE COUNT Y 

Ol /\L 

(213 1 426 · 3355 

(21 3 ) 636·2386 

(714 ) 828·6432 

SANTA ANA 
1514 . 0 N . HAR PE R S T . 92 703 

JEFFERSON 1·2045 

I-lay 5 t 1966 

Daedal Chcmic~ l Company 
3955 Birch Street 
Newport Beach. California 

Attention: ,vIr. Earl Friedmeyer 

INSPECTION 1% MATERIAL ENGINEERING 

' CHEMICAL (k PHYSICAL ANALYSIS 

RESEARCH (k ENVIRONMENTAL TESTING 

CORROSION RESEARCH 1% ANALYS I S 

Examination CH66-338 

SUBJECT: Testing of special morta~ samples del ivered to Twining 
Laboratories of Southern California on April 25, 1966 
by M~; Friedmeyer. , 

TEST RESULTS: 

Compressive Strength PSI 
: . 

1 A 3~O66 
1 [3' 3 w437 
I c 3B501 
2 - A 3,278 
2 B 3 ~ 371t 
2 - c 3,406 
3 A (Hc .J ted to 1500 0 F) 813 " 
3 B (Heated to 1500 0 F) 966 " 

3 C (Heated to '1500°F) 71,7 

Modulus .: 01 Rupture PSI ) 
" ' 

3 - i - A 62S 
\ 

( 

3 1 - B '. 500 
3 I , (Heated to 1500°F) 125 

nJlNING LABORATORIES OF SOUTHERN CALIFORNIA, INC. 

/'M.0~ ,.' 
' .. ..... 

T. M. Dunkle~ Chief Chemist 

TMD:jg 

cc: 3 

..... : ~ .. 

ALl. , REPOATS ARE SUBMITT ED AS THE CONFIDENTIAL PROPERTY OF CLI E NTS , AUTHORIZATION FOR P UB LICATION OF OUR REPORTS, CONCLUSIONS . OR EX · 

/'/TRAC~S FROM OR REGARDING THEM IS RES~RVED PENDING OUR WRITTEN APPROVAL AS A MUTUAL PROTECTION TO CLI~NTS . THE PUBL.IC AND OURSELVES . 

. .,~. 
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I , 

j LONG BEACH 
3310 AIRPORT WAY 

BOX 16026, LONG \ BEACH 9 0 806 

FROM 

L.ONG BEACH 

L.OS ANGELES 

ORANGE COUNTY 

DIAL 

(213) 426 ·335 5 

(213) 636·2386 

(714) 828·6432 , 

SANTA ANA 

1514·0 N. HARPER ST. 92703 
JEFFERSON ' 1·2045 

August 2, 1966 

() 
..... / 

DaedalChemical Company 
3955 Birch Street 
Newport Beach, California 

ATTE NTION : ~r. Earl Friedmeyer 

! . 

o , , 

-" ',: 

INSPECTION Be MATERIAL ENGINEERING 

CHEMICAL. Be PHYSICAL. ANAL.YSIS 

RESEARCH Be ENVIRONMENTAL. TESTING 

CORROSION RESEARCH . 8< ANAL.YSIS 

. . ' 

ExaminationCH66~338 A 

SUBJECT: Certification of Thermal Conduct ivity K Factor -. , ",; . 

TEST RESULTS: 

,'; ' 

Very truly yours, 

THINING LABORATORIES OF SOUTHERN CAL IFORNIA, 

!,H.'CQ~ 
T. , M. Dunk le, Chief Chemist 

'TMD/bq 

cc: 3 

i .. 
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, ;' 

. .;" ," 

,..' ... . ,( 

," '," " ." . 

;.' .. 

'. ," , 

. ,; 
.~ . .r 

" 

. ' 

IN C. 

Subscribed and SI'Jorn to before 

~~~; 
. Jl ." " 

DOROTHY Y. YUHASH I 
.~"" • ~OTARY PUBliC - CAliFORNIA ' 

~. " . PRINCIPAL OFFICE IN 
~.<. LOS IANGELES COUNTY 

MY CO~~~~~~IRES MARtH 19, 1967 

.; . , . .' 

! i 

ALL. REPORTS ARE S UBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AUTHORIZATION FOR PUBLICATION OF OUR "REPORTS. CONCLUSIONS, OR EX • . .. 

TRACTS FROM OR REGARDING THEM IS RESERVED PENDING OUR WRITiEN APPROVAL AS A MUTUAL PROTECTI.QN TO CLIENTS. THE PUBLIC AND OURSELVES. 
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LONG BEACH 
3310 AIRPORT WAY 

BOX 16026. LONG '- BEACH 90806 

FROM DIAL 

LONG BEACH 

Los ANGELES 

ORANGE COUNTY 

(213) 426·3355 

(213) 636 · 2386 

(714) 828·6432 

SANTA ANA 

1514·0 N . HARPER ST. 92703 
JEFFERSON ' 1·2045 

August 2. 1966 

Daeda1 .Ch emical Company 
3955 Birch Street 
Newport Beach, California 

ATTENTION: ~r . Earl Friedmeyer 

1 . 

o 
"'-;', . 

INSPECTION Bt MATERIAL ENGINEERING 

CHEMICAL Bt PHYSICAL ANALYSIS 

RESEARCH Bt ENVIRONMENTAL TESTING 

CORROSION RESEARCH Bt ANALYSIS 

. . 
ExaminationCH66-33B A 

.'.:,' 

./ ~ , 

,., ' 

••• • j ,' , , 

' . 

SUElJECT : Certification of Thermal Conductivity K Factor 

TEST RESULTS: .... . 
" " 

:. \ .' ~. 
. ' " 

",,' ;1 

Temperature of · 1< Factor 
i\ " 
t.,:-

'-;' 

. . ~ ,,' , 

.. 
.': ' 

100 
250 
500 
750 

1, 000 
1, 250 . 
1,500 
1, 750 
2,000 

" " 

0.47 
0.48 
0.495 
0.52 
0.54 

' 0.56 · 
0.59 
0.63 
0.67 

.i ", 

.,',' 

" , ; .. 

., !," 

; . 
", ,.:":, .' 

,. 
", ~ 

'.,,' '. 

' ..... . 
": ',,~ 

.... ", 

'r . ,' 

: , 
, .' .. ~ .. 

' . . 

Very truly yours, 
. . ; 

n!lNING LABORATORIES OF SOUTHERN CALlFOR~IIA,INC. 

/, H.·Cj)~ 
T. M. Dunk le, Chief Chemist ,Subscribed and SI'lornto before 

Z;;~~; TMD/bq 

cc: 3 

.. 

. DOROTHY Y. YUHASHI 
NOTARY PU BL IC - CALIFORNIA ' 

~. ' .. PRINCIPAL OFFICE IN 
"""" LOS IANGELES COUNTY 

MY CO:"'..~~<2~~IRES MARCH ' 19, 1967 

ALl. REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS, AUTHORI Z ATION FOR PUBLICATION OF OUR REPORTS. CONCLUSIONS. OR EX. 

TRACTS FROM OR REGARDING THEM IS RESERVED PENDING OUR WRITTEN APPROVAL AS A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC AND OURSELVES. 
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BURCH, HERSHEY & WHITE 
Consulting Engineers 

Crocker Building, San Francisco, Cal. 

THIRD GEOLOGICAL REPORT ON THE FRISCO GOLD MINES 

By Oscar H. Hershey 

Needles, California, 
June 7, 1 ~*lef------~~-

ar=c!=pvrO ~i:- ~i C. 

THE FRISCO GOLD MINES COMPANY MAR 2 9 1979 
P. O. BOX 647, 
KINGMAN, ARI ZONA DEPT. MINERAL RESOURCES : 

Gentlemen: 

This morning I visited your property near Union 

Pass and inspected the development work in progress. Since 

my November visit the cross-cut on the 100-foot level from 

the Main shaft has been advanced 380 feet in a north-northeast 

direction. All of it is in the porphyritic rhyolite that 

underlies the ore horizon. In places it 'is fairly solid and 

light-colored, but usually it is much fractured and iron-stained. 

I noted on my field-map nine faults, but as they do not mark 

much displacement and are of no importance in the search for 

ore, I did not indicate them on a sketch left at the office. 

Toward the face the rock acquires many small calcite seams 

which Mr . Dimmick says are gold-bearing and he interprets 

their presence as an indication that the vein horizon is coming 

down to the level of the cross-cut. I do not know whether it 

is the top or bottom of the rhyolite sheet that is being 

approached, but I suspect the latter. 

At a point about 240 feet from the Main shaft a raise 

was put up on a steep inclination and at 41 feet from the floor 

of the cross-cut it cut the strong gouge of the low-dipping 

fault that has cut out the vein in this area. It dips southward 

1 
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BURCH, HERSHEY & WHITE 
Consulting Engineers 

Crocker Building, San Francisco, Cal. 

THIRD GEOLOGICAL REPORT ON THE FRISCO GOLD MINES 

By Oscar H. Hershey 

Needles, California, 
June 7, 1~1-----~--~ 

RFCEIVED 

THE FRISCO GOLD MINES COMPANY MAR 2 9 1979 
P. O. BOX 647, 
KINGMAN, ARI ZONA DEPT. MINERAL RESOURCES 

Gentlemen: 

This morning I visited your property near Union 

Pass and inspected the development work in progress. Since 

my November visit the cross-cut on the lOa-foot level from 

the Main shaft has been advanced 380 feet in a north-northeast 

direction. All of it is in the porphyritic rhyolite that 

underlies the ore horizon. In places it 'is fairly solid and 

light-colored, but usually it is much fractured and iron-stained. 

I noted on my field-map nine faults, but as they do not mark 

much displacement and are of no importance in the search for 

ore, I did not indicate them on a sketch left at the office. 

Toward the face the rock acquires many small calcite seams 

which Mr. Dimmick says are gold-bearing and he interprets 

their presence as an indication that the vein horizon is coming 

down to the level of the cross-cut. I do not know whether it 

is the top or bottom of the rhyolite sheet that is being 

approached, but I suspect the latter. 

At a point about 240 feet from the Main shaft a raise 

was put up on a steep inclination and at 41 feet from the floor 

of the cross-cut it cut the strong gouge of the low-dipping 

fault that has cut out the vein in this area. It dips southward 

1 
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about 6°. Internal evidence indicates that the rock over it 

has moved southward. The upper formation is the rhyolite tuff 

with calcite seams and much iron stain locally. 

With the information gained from the cross-cut and 

raise we are not better able to understand the surface. It seems 

probable that a line drawn from a point 100 feet south of 

churn-drill hole No. 3 to the south end of the Contact trench 

on the Protection claim is the approximate northeast limit of 

the area barren of vein by reason of the low-dipping fault. 

The southwest limit is probably against the Frisco fault. 

It appears probable, also, that the low-dipping fault passes 

over the quartz cut in the churn-drill holes. 

The cross-cut has been driven on a course more east

ward than we had anticipated, but it seems likely now that 

this will prove an advantage in a general scheme of development. 

Mr. Dimmick proposes to drive from near the present face of 

the cross-cut toward churn-drill hole No.5. This I strongly 

endorse. He also wants to deflect the cross-cut toward the 

right and drive to the King Edward fault, if he does not strike 

the granite before the fault is reached. This I endorse with 

a little less enthusiasm than the drift. However, it is the 

best way of exploring a section that probably has the vein. 

If the ore horizon has not come down to the level, raises will 

have to be put up to it. 

In short, the situation in that part of the property 

is clearing up and we are better able to make an effective plan 

of development than we were before. 

Respectfully submitted, 

2 
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Internal evidence indicates that the rock over it 

has moved southward. The upper formation is the rhyolite tuff 

with calcite seams and much iron stain locally. 

With the information gained from the cross-cut and 

raise we are not better able to understand the surface. It seems 

probable that a line drawn from a point 100 feet south of 

churn-drill hole No. 3 to the south end of the Contact trench 

on the Protection claim is the approximate northeast limit of 

the area barren of vein by reason of the low-dipping fault. 

The southwest limit is probably against the Frisco fault. 

It appears probable, also, that the low-dipping fault passes 

over the quartz cut in the churn-drill holes. 

The cross-cut has been driven on a course more east

ward than we had anticipated, but it seems likely now that 

this will prove an advantage in a general scheme of development. 

Mr. Dimmick proposes to drive from near the present face of 

the cross-cut toward churn-drill hole No.5. This I strongly 

endorse. He also wants to deflect the cross-cut toward the 

right and drive to the King Edward fault, if he does not strike 

the granite before the fault is reached. This I endorse with 

a little less enthusiasm than the drift. However, it is the 

best way of exploring a section that probably has the vein. 

If the ore horizon has not come down to the level, raises will 

have to be put up to it. 

In short, the situation in that part of the property 

is clearing up and we are better able to make an effective plan 

of development than we were before. 

Respectfully submitted, 
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Lar~sl LIbrary of Wm. and Real Ealat. M~' and Reporla in NW Arboaa 
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Examinations, S~rveys 
, ~Ass.y's 

C onFidenti.1 Report s .---

~. Ross ~OUSHOLDER Residence .- OffICe 

Registered Professional Engineer No. 257, Arizona 
Registered Land Surveyor No. 3065, Arizona 
Licensed Land Surveyor No. 264/, CaMornia 

and Mondve County En9ineer 

P. O . Box 1107 

Kingman, Arizona 

431 E. Spring Street 

Telephone Green 87 

May 10, 196-1 Refer: F RLSCO MJNBS 
APPRAISAL 

Buena Violta 0 11 Company 
93 L..>otene Place 
~n 1 ata · I, GaUtornia 

Gentlenl n: 

A reque~ted In your letter dated April 11. 1964. 1 have completed a 
• reUminary 1ns pe~ti()Q III the r c1»co J>.iiDJng Oroup. Union Pasa Sec:don. 
;:;a., /.' rand ~ co Mln1n. l>1str1ct. Mobave County. Artzpna. a114 prepared 

. the foUow1n~ appraisal. Inc!uding a resume at tlle mining activities 
Anee the ocl~l location in 1894. 

Incl~ ib data at tbe milUng c~ult1i, history, t(e01OSY, m&p8, and 
"" pre ent . tatu .:.l of. tOe 164.082 &erell, Including nino pateoced claima, with 

Q 
MAPS 

~ormat1.:>o cooccrn1ng roads. power liDes. telephone lines. ecc. 
a.vNlable to the property. 

Also there Is included data perta1n1ng w the pre&enl RBA~ CSTAT8 value 
of t il18 ,aid 164. 082 acres. 

Variou ... IJ :a~ ... and phot0il"aprus a.n, included. Each page 1s 8 l1ned-

t ('" . , • 

, 
E. R\)fja Hou'.»oolder 
RegiBtored Prutea&Wnal 
Muuog EngiDeer No. 257 and 
Appra1sctr 

E. ROSS HOUSiiOLD:R 
- APPRAISER -

'-..11. BOX 1107 (431 E. SPRING ~T.) 
~&ARUONA 

BLUE PRINTS BLACK AND WHITE PRINTS 

1 1~ .... )1J~ 
MINE, RANCH &- COUNTY MAPS 

Exami nations, S~ rveys 
Ai'/re isols, Assey"s ~. Ross HOUSHOLD~R Residence - Office 

• Co nfiJ;.:;t;;,1 Reports Registered Professional Engineer No. 257, Arizona 
Registered Land Surveyor No. 3065, Arizona 
Licensed Land Surveyor No. 264/, CaMornia 

431 1:::. Spring Street 

Telephone Green 67 ----

Buena Vl ..s ta 0 11 Com pany 
93 L...x>ten · Place 
~n I ala · 1, Galllonua 

Gentlenl n: 

and Mohave County Engineer 
P. O. Box 1107 

Kingman, Arizona 

May 10, 1964 Refer: F RfiCO ~ INBS 
APPMISAL 

A reque: ted In your letter dated April 11, 1964. 1 have compleced a 
rehminary 1nspe~uOQ 01 the F ri.»co Mining Group, Union Pasa Section, 

, ,1 J."': cand co Mln1n. District, Mohave County, Arlzpn&. and prepared 
. the foUowlnt( appraisal. including a resume at tlle mining activities 
An~ the ori~l location in 1894. 

Included ib data at the milling r~ulbJ, history, geolOlY, m&pfJ, and 
pre~ ent . tatu~ at toe 164. oa2 ac.re8. including nino pateoced claims, wllb 
~ormatl.:>n ~ccrn1n~ rQads, power Une"' , telephone lines, ecce 
.vNlable to the property. 

Also there Is included data pertain1ng to the present RBAL &iT ATE value 
of t i Is ate 164. 082 aCI'e£. 

Variou ... {Hap ... and phoc06l"aph.5 a.1- included. Each page 1s atanecL 
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ExaminatIons, Survey. 

AppraISal., Assays 

~_Conrrd.~tia~1 ~ .......... 
E. Ross HOUSHOLDER 

Registered ProfessIonal Engineer No. 257, ArIzona 

Registered Land Surveyor No. 3065, Arizona 

LICensed Land Surveyor No. 2641, Caltfornia 

end Mohave County E:ngil'eer 

P.O Box 1107 

Kingmon, Arizono 

Refer: 

Res,dence.Off,ce 
431 E: Sprtng _t eet 

Telepl-one SK 1 20Ql 

n ln 1862, neral J. • Careiten and the Firth Calltorni 

yglunteers occuJiad Al'izona, to p.ent it trom talling into 

llandl ot Contederate irregulars, man;r or hi. un who va!'e 

experienced miners varied the s:»notolV or carri80n duty by 

prospecting. Th ••• 101diers vere stationed at Camp Mohave on 

the Color do R1ver, a tw ile. southwest ot the Katherine c n f 

the Secret Pais section, and the Oatman seotion, 800n became 

known .s the san lPrancisco M1n11l1 Dietrict. 

Th. tirst dlseover.y ot anT importance in the union Pass-Iatherin 

sectlon vas llade in 1865 at the Sheeptra1l, by Capt. Jack 
Hellen, a st.amboat operator running on the Colorado River. 

Muoh are was sub.. nt17 Il1necl and a111ed hoa thi. property 
whlch lles to the est of the Frisco ine. l'ollovinc the close \ 

of the Civil &1"1 activity in prospeetina SUbsided in the \ 

entlre Ban }Prane seo Mining District. S."eral other 1m1X?rtant \ 

gold bearing ledge. vere discovered betveen 1893 and 1896 in , 

the 8.S tern portion ot vha t valla ter to be lmovn al the union 
ass and Katherine sections ot the San Fr nclseo Mining District. 

2. MATERI At AID LltJUJCTJIRI Of m tmIQl'J PMS YEIJlSI 

The Union aSI section veins are mineralogically or simple 

eharaotert consisting mainly or quarts, calcite, and adularl , 
associated, in the ore sbootll with tree gold. As a rule on17 

quartz and calci te are reoolll zable vi th the na ed .,.e. 1'he 

adular1a occurs generally in Ja1croleopic crystals, and gold 1 
viSible only 1n unusuall,- rich ore. Fluori t. OOC1l1'" in ., • ot 
the veins, but apparentl,- 1. not particularlY' 11cn1tlcant • 
to the pre.ence ot ,aId. 1'be proportion ot qual'ta and cal c! 

1n the vein. varies videly. vide ranee may .leo b ~o in 

difterent partl of the .... vein. Ad a rule, the go14 is to 
where both minerals are preHnt. Much or the quartz th t 

deposl ted nearly or contemparaneously with the COld ha c l earl 

repl ced older calcite. So .. ot it .,reover, pp ar v 

cry ta111zed s1Drultaneoual,' with calcite. Thi. indio t 
1e st thr .. ,enerationa ot calcite. · !be conclusion eaC 
is that durill& the meldle staae or win formatIon quart. and 

cal i te were r ea tedly depo 11 ted a1 terna 1y and tba t durl 

thi period al re at tim 8 eposited ai mu1 ua17 
c 1eite 8 1 by po l tion ot 1 
... ~ ... _ .... b t ot 
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Registered Land Surveyor No. 3065, Arizona 

Lreensed Land Surveyor No. 26/JI, CaMornia 
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end Moh .. e County E:ng;n er 
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n 1 1862, neral J. • Carelten and the Fitth Calltorn1 

wlunteers ocCUliad ArilOna, to p_ent it trom tallin& into e 
bnd. or Contederate irregular., II&D7 ot his un who ver. 

xperlenced miner. varied the monotolV ot carrieon duty bY' 
prospecti • Theae 101dlers vere stationed at Camp Mohave on 

the Color do River, a tfIV miles southwest or the Katherine 0 n , 

the Secret Pais section, and the Oatman seotion, 800n becam 
known a. the Ban Franclsco Min1ll1 Dl.trict. 

The rir.t dlscover" ot anr importance in the union Pa.a-Iatherln 

sectlon va. raa4e in 1865' at t&. Sbeeptrd1, bT Capt. Jack 
Mellen, a .teamboat operator runnina on the Colorado Rlver. 
Much ore vas sub.. nt17 ained and a1lle4 hoa thi. property 
which l1es to the est ot the Frisco lne. .Pollov1nc the close \ 

or the Civll U1 actlYlty ln prospeetlnc subsided in the \ 

ent1re n Fr ne !M!O Mining District. Several other 1m~rtant 1 

gold bearing ledges vere 4i covered between 1893 and 1896 in " 

the eastern portion ot vhat • later to be known a. the Union 
aas and ather1ne seet10ns of the san Fr cisco Mining Di.trict. 

2. HATUI At AID ~mDCTURI OF THE UNION PASS DIISa 

The Union a.. .ection veina are minaralocically ot simple 
character t con.i.tine mainlY or quarts, calclte, an4 adu1arl, 

aaaoclatecl, in the ore Ibootll 
nth hee COld. a a rule on17 

quartz and calci te are reoop zable wi th the na e4 eye. 1'he 

adular1a occur. lenerally in raicroscopic crystala, an4 gold 1 

vi.lble only ln WlUaual17 rich ore. Fluorl te occurs in ao ot 
the vein., but pparent17 1. not partlcul.arl1 alan1tlcant •• 
to the pre.ence ot cold. 1'be proportion ot quart. and call 
1n the veln. yules widely. vide ranee may allO 1'0 i 

dltterent part. ot the .... ye1n. Ad a rule, the cold 1 t o 
where both II1nerals are pre .. nt. Much ot the quartz th t 
deposited nearly or contemp neously with the COld bas ol e 1 

repl ced older calcite. So_ at it .,r.over, pp us v 

crystalllzed .1mul taneoully vi th calcite. Thi. indlc t 
I e st three ,enerationa ot calclte. · !be conclu.ion re c 
i. that dvilll the middle .t .. e ot vein tormation quartz 
cal cite were I' eatedly' 4e sited alterna ly and the d 

1 period a1 re at t eposited atmul us 
cite by po l tlon ot 

REP\.M., .... 

I 



ye t bee ascertained . The gran! te, coarse porp~i ti~ rock, 
1s sheeted and de ahistose a long the zone ot contaet at the 
FRIXG n1 e. 

In t, e Union i'ass Jection the fores are believed to have been 
japosi ted by oot, ascending solutions which origina1l1 at 
consi arable denths balow the surface. The exact sourc •• ot the 
so l utions, hoveverr cannot be letermined. They were, however, 
derived froe a coo. i ~ rnab~. The more volatile constituents, 
including water vapor, wero concentr ted by ditferentiation 
upward through cracks in the er..rth' s crust. 

Ve i ns i n the On t.ma n and Ke. therine 3ection and Union } ass 
frequently bran~ and intersePlt; yet .10 orQ shoots have been 
found at such ild.ers6ctiorls wh1ch are ordinarily favorable 
places to Beard! for ore. ,.1 tbough l lQ ore has been round at meh 
intersect ions i l l i.Jlt: past., 1 t oos not mean the.t ore will be 
found unJer ~l1lch c.'OnJl tions in the tuture. 

Qre has beell fUW1U in various l:inds ot rocl.{s. In the Un10n Pass 
Section, ' ri.mary or~ shoots occur in lati te nt. the Gold Head 
and Ucld )re tt:i. os and 1ll ruw..lesi ts along the Tom Reed fracture. 
/-\. SI:lall ore shoo t ~t the 3wm.;rside r41 le on thll 500 tt. level 
had tracfte for Lb. roo tvall. l'hever-}, rich ore shoot worked 
in the e r.l:{ uu/s at -l.he / oss ;U11e was 1.-1 quc.rtz monzonite. 

The che~ic~l co~po sitlon 0: tlC roc k , tilercfore, does not appear 
to have been a l l iwvrtarlt. fae 1..01' l rl the l ocaliZation of the ore 
shoots, ~.ld would be l"lardly expected to be of prime il'lpOrtance 
u '11es3 the Ol'e bodi~s ~er6 f'or'11eJ large1.l by a process ot 
rep Inc .Jent . ! pi1{sical property of the various rocks, such as 
Lw i r abillt.J to sh<J.tter and renain open rather than to toro a 
tight ~aU3e , cay have contributed to the localization ot the ore 
shoots whore the' are now f OUIl.d. t.s was stated previouslYL a 
reopenlT1£ of tl c '.reins by later raul ti~lg was essential tor Ute 
introduction of 1.11 later and richer stag~s of vein formation. 

'1 .1e Uni on " ass Section , i ncluding the Frisco :~in. Group, has 
a healthful climate with m11d winters, although the summars are 
ho t, which r er::ll ts goo wor 1 Lg condi tlons the year round. 
:10 ruinfcll i5 about 8 incbes a year. The vogetation is 
t yp ical of seoi-arid regions. 

It . G-L - Gi 0,", TIll'; FRl.;cy GrQ G;: 

r:- he country rock is red, CO&Tse grained pre-Cambrian press d 
~ runl te consist~ essentinl y of orthoclaso, quartz, bio tite, 
and :nicrocline; belonging to t.hat group of roc .ca known a.. th 
: re -Cnnbr1an cO:1plex , whic is typical of the Union Pass Katherine 
.Jec t ions or me " !"r unc isco ani g :Jistr1c t . It has apparently 
be n 1n truded by e. m1crope ti t which is to so extent altered, 
a~ forms a por tion ot th Frisco Veids. 

yet beerl a scertai ned . The gr a!ute, coarse porph;yr1ti~ rock, 
is sheeted de shlstose along the zone ot contaet at tb 
FRI XG I:li. e. 

In tL e Union l'ass Jeetion the fores are believed to hay been 
jepo:;! ted by oot, a scending solutions which orig1natli at 
considerable de!>ths below the surface. The exact source. ot the 
solutions, hovever ca.nnot be laterl 1nOO. They vere, however, 
derived froc cooi! ng !na€7'..A . The more volatile constituent., 
inc luding water vapor, wero concentr ted by differentiat10n 
upw rd through cracks in the el1rth· s crust. 

Ve i ns in the Oat.man and ¥_utherine Section and Union} aSI 
fr quently bran~ and interse~ti yet .10 orQ shoots have been 
found at uch ild,ersectiorls \l lch are ordinarily favorable 
-~ace s to earclL for ore. 1 though f li:) ore has been found at such 
intersections i l l \,llt:: past., 1 t oos not r ean that ore vill be 
foun unJer sl.lch c.-o nil i tions in the future. 

'J re has been fuu"lIl in various l:inds of roc\l:s. In the Union Pa •• 
ec ion, ' riI!:lary or~ shouts o ccur in latite at the Gold Baad 

unci Gold ')re ,a lS a.-ill 1n 11.1 site along me 'rom eed rracture. 
h. Sl:lall ore shoot at the 3wmyside Hile 011 thlf 5~ tt. leTal 
had trac,"te for Lhu roo tvall. l he ver-.r rich ore shoot worked 
in the oar..l.f Ul.Lj"s niJl.he ,'os!> 'iltle was 1.-1 qua.rtz monzonite. 

The chao iC<;j co_position 0: L'l roc \ , Uwrefore, doe. not appear 
to have bue! u ll 1 lOur tall L f c w.r l r tl e l ocallz t10n ot the ore 
shoots, n.ld would be ilB.rdly expecte to ba of prL'!Ie i:nportance 
u .11ess t.ha ore 00 i~s \IIertl f'orlleJ largel.r by a process or 
re1 Inc . .1ent. t . ~l{sical prop ert.1 of t he various rocks, such s 
l .. wir abilt L) to s ~ t t.e r and renaln 0 Jen rather than to tore a 
i6ht Z&USC , c Y bnve contributed to the localizat1on ot the ore 

shoots whore thu are llOW i'Otl .. '1d. I.S was stated previously a 
reopenln[ of th_ veins by ln ter faul tl~lg vas essential tor b 
in troduc t,1on of ~h in tar and ricner stag~s ot vein format1on. 

~ · .... L1"'· ' I j. \,., ,l l , e-"" 

l _.e Union ~ ass ~6ciion, i ncluding the 7]"lsco :.ioo Group, has 
a heal thful cll'll8.te with mild winters, although tb suam rs are 
rot, 'Which remits goo worl~1n.g conditions the year round. 
~l e rc.infull is about 8 inches a year. The vegetation 1 
t YT ical of saol-ar1d regions. 

lr . v..LL·~ ~i QF TIn.; FRl.;cv Q .(lLl : 

'lhe country roc k is red, co se grained pre-Catlbrian pres d 
~ran1 te and consist~ essentir,l y of orthoclase, quartz, bio tite, 
an<i ":1icroc lin ; bolonging tc hat grou of roC .t known a.. th 
. ra-Canbrian co lex, whie is typical of the Union Pass Katherine 
,.:)ec tlons of me " i"r uncisco U.ni g J istric t. I t bas apparently 
be in truded by e micrope ti t which 1 s to so extant altered, 
a~d for~s a port1on ot t Frisco Veins. 
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The veins ot the San Franciaco lUning District, lncludt na tbe 
union J a ss Section and the Frisco Mine, consiat larfe17 ot quart. 
and c I Cite, together with smaller a!DOunta ot adulr • ac4 fiourlte. 

Vein fo r ma tion probably too k place i n the latter halt ot Tert1arT 
ti:ne. 

A limb of an eroded anticline of rhyo l i t e flovs ot Vhich tbe 
section at the Frisco group 1f the Southern 11mb. Tbe structure 
is oonoclinal, with the d., e ntly to the South. 

The capping rhyo l ite is massive a nd white, but It. lover 3 or It 
feot a r e s t r oa 'cad redd1sh. The older rbyoli te porphry i. a 
highly al tared reddish-brown iron-stained rock. It containa 11M 
c "1l'bonn to a nd much quartz, and in place. it COIIplete17 ,1 .. s 'Va7 
to quar t z. Its upper 3 or 4 feet 15 silicitied and banded 
pnr c.llel wi th ita contact vi th the rhyolite above. 

The vein or ore bedl consisting of quartz and iron-stained 
al tar ed and silic!f ed rock eontaining the values, oceuJ'. In the 
upper 30 or 40 teet ot the older rh101i te porpbry. The ore 
may have origi nally been deposl ted in t his rock, but vas probably 
subs eQuently enroched hy circulation ot thermal 801utlona that 
attende..l and folloved the eruption ot the younger rb;pollte. 

'ine occurr en.ce of gypsum i n the outcrop has no bearinc on the 
jepositlon of gold. 

3nnll pocj:et s ot rich ore at the Frisco vein, accordlne to 
H. E. :J1.d'!1iCk l occurred. in the footwall and were b •• yil,. 
s tai ned wi t h ron oxide. Some of this ore as~ o~ '1000 
per ton . So constant vas the assoc1ation ot £Old and fluorite 
were fo llov ed in the search tor ad.ditional ore. Somett... 
wher e gold and tluoride are foW'ld, there 1s al80 -OCan8 .. 
dioxide , almost without exception, such gold ore bodies occurred 
re l li1 valy close to the surtace. This tact sugcest. that auch 
ore bod i e s vere probably enriched by supergene 101uUona. Thi. 
assoc ia t i on of secondary go l d with floorid. may be ot IIOrt~ 
casual i nterest. Chemically, fluorine is s1mJ.lar to ch10Mta 
in 1 ts properties, and may possibly be a solvent tor 1014 under 
cer t a in conditions. "tione or such enriched veins in the San 
Francisco 1-Uning istrict have been oblervec1 to ateDli OYer 
IJO f ee t be l ow th8 surfaoe. Go ld tound 1n such and near tbe 
surfnce de posi t s carry l ittl e si l ver. 

The o r e s in the Union Pass 3ec t ion which include. the Prl8CO 
tine belong t o "..ine general roups ot d.eposi ts someti.s 
referred to as the 'bonanza type 1 • In such tY'Pes, gold 1. otten 
concentratod to form exceptional hIgh grade ores. 9ach depa.its 
have been formed at relatively l ow t emperatures, that ls, not 
over l 'l~ c. ~ 
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The veins ot the San P'ranciaco Hining District, includSnc tba 
union J a ss Section and the Frisco ~Un8, consiat larfe17 of quarts 
and c l eite, together with smaller GJDOWltS ot a4ulr • anA fiou:rlte. 

Vein fo r ma tion probably too k place i n the latter balt ot Tertiary 
ti:le . 

, llnb of an eroded anticli e of rnyo l i t e flova ot vb1ch the 
secti on at the Frisco grou it the Southern limb. 1'M .tructure 
1s oonoclinal, with the <1 ently to the South. 

Tho cnpping rhyolite is massive nd vbite, but It. lowr 3 or .. 
feot a r e s t roll'Cad reddish. The older rbyoli te porphry 1. a 
highly al t ered reddish-brown iron-stained rock. It containa 11M 
carbonate and r:ruch quartz, and i n p lace. it COIIplete~ elft• v.r 
to quartz. I t s upper 3 or 4 teet is silicitied and banded 
pur c.llel with Its contact vith the rhyollte above. 

The vein or ore bed con.isting of quartz and iron-.tained 
alter ed and silicitied rock containing the value., occur. in tb8 
upper 30 o r 40 feet ot the older rhyoll te porp1u7. 'lba ON 
may hav e or igi nally been deposi ted in t his rock, but va. probablY' 
subs equently enroched by circulat ion ot thermal 8Olutlona that 
attendeJ and to l lowed the eruption ot the younger rb;1olite. 

rne occurr eace ot gypsum i n t he outcrop has no bear11l1 on the 
jeposition of gol d. 

J:mll pocj:et s ot rich ore at the Frisco ve1n, aceordil)i to 
n. r:. )L::r:liClt
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s tai ned wi t h ron oxide. Some ot this ore assqed OYer '1000 
per ton . So constant vas the associatIon ot COld and fiuorite 
were fo lloved in the search for additional ore. Some tt.. a 
wher e ~old and fluoride are found, there i. a110 .aDC&n8 .. 
d ioxide, alnx>s t vi thout exception, such gold ore bodi.s oCCUl'reC1 
re l ~vely close to the surface . This tact succe.t. tbat such 
ore bodi es vere probably enriched by supergene IOlut1ona. !hi. 
assoc ia t i on of secondary go l d with tl\J:)ride lillY be or JIOM'tbel 
casual i nterest. Chemically, tluorine i. s1m11ar to ch1oH. 
in its properties, aO:d may po ssIbly be a solvent tor 1014 under 
cer t a in condition.. None or such enriched veina in ~ San 
Fr anci sco .~ining istrlct havo b •• n obiarvecl to atenlll ewer 
IJO t ee t be l ow tba surface. Gold tound in such and near tbe 
surface deposi t a carry littl e sil ver. 

The o r e s in th Union Pass Jac t ion which includ •• the Pr11tCO 
ino belong t o nine general roups or deposits somet1lle. 

referred to a s the lbonan.za type I • In such types, gold 1. otten 
concentratod to form exceptional high grade ores. SUch depo.ita 
have been formed at relatively l ow temperatures, that 1., not 
over l'l~ c. J 
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:: . LOCATIO] AN? lIlJIDRY OF FRI SCO HI -i] A:D MILL OPEBATIOlh 

The Prisco Hi ne Group of ni :'le pate'lted cla1ms, partly I n .eetlons 
9 , 15 , a:'1U ] 6 , o f TOY:1shlp 2 ~lorth , Range 20 West, Glla and 
Sal t R1 ver !1orld l an , l-1'1have COU'1 t y , Arizona, originally va. 
k'1OV!1 a s t he Trag~y Gr·')up, nd vas 1 cated about two mile. 
sout hwe s t o f Uli l)n i ass, 1"1 1894. I t i9 s1 tuated 8 miles F.aat 
of the Color a10 Riv r and a t aka ~·hhavo . It is directly Weat 
of Kl "1gman. Th ~v - tio "l 1s abou t , _ ( to 3, 400 feet above 
s oa level. 

I·h st of the u nder fl ro.n"ld rnl '1 1."1 VQrl-= s t th~ Frisco tUne vas 
do"'" .. h11 t he C Tl"'idt'~ mil v II i n olJer (.tt io n . Tho first mill 
,ms COMple t ed abou t ) <)t)9 . The ore s v r f i rst ow.hed, and 
the, pu t t hrouBh Hurdi1l g e ball "'li 11 . 

The 'lluin t r oub Jp. e'1COU"lter d was 1"l crushing t h is ore , Yhich vas 
ver y hard, dUA to the hea~1 quartz. Arter primary cruahing, 
the or e wa s directe1 through gever al spts of rolls, and then 
sent to t he Har d i .ge ba l l rrrl. 11 f o r fi 'l~ Eri'1.d1'lg , necessary to 
fr e e tho f i i~ c;old . The orll W1'\ S grou~d 1n a cyanide solution. 
!\ mec hu'1ica 1 c l a ssifie r wa s the next u '1i t i n the milling process. 
The. hqavler mat ertal vas r e turned to the bal l ~ill for further 
~ri'lfj 1 11p;· . Tht:' f i '1Ply ~row'ld ore 1'1. tJ c y"!'l id e solution vas agitated 
us1~d dompres90d a ir to aid i n the agltatio~ i n the tour 
r ~c Htle1a t~nk9. The '1. the fine orp., Rft~r agitatlon~ was lent 
to n Di r t - f i l t e r , resul ti ' S 1:1 fl f A. ir 'l< ('lpar cyan ide solution 
wh ich .. u s 'tex t dirocted t i1 rough boxes cf}'ltaini . g zinc shavings, 
wher e the go l d va s pr E>cipl t'1ted ou t , ·u recovered a. a blaek 
powdor. This "bInel!" gold" was prop erl y fluxed and meJ ted In 
gr aph1 t(~ cruclbl s R'1d cast 1 '1 to 1 - shpTl oo molds where the gold 
s e ttled to t he bottom. C·Yle . a racF"t t h . gold was rurther refIned 
by mal t i"lg ar d pour~d in a C8St iron ~ld i n the shape or a 
"brick" . 

This eold brick V0 8 sent to the U. :~ . tl r:t t at ;,an FrancIsco, 
Californi a , arter being haul ed to th~ r a ilroad shipping poInt 
a t Union StatloTl , '1.d thencp by the ~. T. t" Sa'l'lta Fe Railroad 
via Ki :1gman , Arizo~a. Thes~ mo nthly go) d bt1ck shipments 
net t ed around 8, 000 ach ~nth until the operation stopped 
about 1914, af t r a productlo '1 , ~ st1matAd by • R. L. Dimmick 
a t 44, 00'-' to"). ! wi th Tl'1 aver, ~a va.luf' of "'1 4 per ton, equlYalent 
to about 516 , "'I)() . 

• Thi s es tl!llat r ('lc o rd ed by Jr. Carl Lausen, iTl a thesis 
vri tten 1'1 parti 1 f u ' f i l' "'I': .t o f r oquirements for a degr e 
of n c to r of I hlJ osophy . t U ivers1 t y of l\rtzo a (at Tucaon) I n 
tay , 1931, and pu b ' 1 shod 8.'1 A.ri?o"1.a Bureau or l:Un •• Bull e t in, 

ilo . 131 , page 113, dr~ ted .TU'1e J 5, 1931 . 

,-' 
./ . 
The Frisco lUna Group of n1:'l pate'1ted claims, partly in section. 
9 , 15 , a'ld ] 6, of TOW~8hip 21 ~Iorth, Ra'1ge 20 West, Gila and 
Sal t Hi v e r !-1or Id 1 0. '1 , 1-10have COU'1 t y , 4.rlzona, originally vas 
k'l~ as the Trag~dy Group, ~d vas 1 cated about two mile. 
southwest of U'1 i l)'1 ~ ass, i'1 1894. It 1s s1 tuated 8 milel £aat 
of the Colora10 'iiv r and a t ko ~·hhav. It is directly Weat 
of K1'1gman . !h e ev·tio'1 15 about 3,4 ( to 3,400 feet above 
Soa leve1. 

I-h st of the u'id 9r rtrun"1d ml '1i:'l€: vork at th~ Frisco Mine vas 
do'" -.. ...,h 11 t' the c·"'1"' 1·1+-, ml' w s iTl olJerlltlon. Tho first mill 
\1ll3 conp} e ted about ) 91)9. The or· s w r first cllUshed, and 
the . put throu gh lfurdl'l/?,e ball t'l111. 

7he '!luin troub]~ e'1COU"lter d was i'1 crushing this ore, which val 
very hard, du~ to the hea~, quartz. ~ter primary c~hing, 
the ore W' s direct i through gevera l 3~tS of roll., and then 
se'"'lt to the Hard! .ee bal) mill for fl'l~ gr1'1d1 f lg , neeessary to 
fr ee the ~il~ ~old . The or~ YR' grou~d in a cyan1de solution • 
. \ mecha'1ica 1 c) assifier va.g the next u "1i t in the milling process. 
The, hqav!er mat~rtal vas returnad to the ball mill for furth r 
~ri'lf.i 1 'lp;' . Th~ ft l1 P 1V ~r()nnd orp 1'1 9 c,,- ide solution val agitated 
usi1a dompress od air to aid in the agitation in the four 
-: 'lcthicya tfinkS. ThE" l thta fil1e orp , Flftpr agl tation~ vas lent 
to 0. Dirt-fi 1 tor, raw1 tl ' £ 1.., fl f p. ir' ~r (,1 pa.r cyanide 501 ution 
whic h WilS · te~t directed t 11rough boxes c() ~l tainillg zi'1c shaTin,., 
where the gol d vas pr~clp1t'ltt)d out, 1 recovered a. a black 
powdor. This "black gold" wa. ., properly fluxed and meJted in 
gr nphltt crucibles Et'1d c a st i'1to ','-shnpad molds \/here the cold 
settled to the bottom. (l'1e _ a yOC) t"l th ' gold wns fUrther refined 
by melti"lg aId poured in a CAst iron ~ld in the shape or a 
"bricy' ll
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This eold brick Y 8 sent to th U. i3 . tiYlt at n Franeisco, 
California, after being hauled to th~ r 1Jroad shipping point 
at Unio'1 Statio'1., 'ld thencfl' by the !.. T. " Sa."ta F. Railroad 
via Kingman, Arizo~a. Thes~ monthly go1d btick Ihipments 
net ted around 8, 000 ach ~nth unt11 the operation stopped 
about 1914 , aft r n ~roductlo~, sttmatAd by • R. L. DiMmick 
at 44, C(V tOi! wi th "'1 aV6r' IY e va1uf' of ... ·14 per ton, equlTaJent 
to about 516 , '""'In . 

• This e s timat rfl'corded by '">r. Carl Lausen, 1"1 11 thesi. 
wr1 tt f'!1 1'1 ~art1 1 f u '. fiJ 1 "l~ t of r flqu1remp nts for a degr e 
of J~ctor of IhiJosophy . t U~ivers1ty of ~1zo a (at Tuc.an) in 
1ay, 1931, nd ubl ish ,d A -n &.r1"()~ Bureau nf Hin •• Bulletin, 

:CJ . 131, page 11), d !\ted JU'le J 5, 19)]. 
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The two Hardinge bal l mills mentioned above vere driven by a 
Hetz & 'de i tz se!li-deisel (hot head) twin engine unit. The 
concr et e ba~e s ot these engines ~re constructed ot, in exee.s 
of 19 tons of, concrete for each). The capacity of thelo ball 
~ill s vas rated at 200 tons in 2~ hours (3-shifts> , and installed 
1n 1912 . 

~lo t e l I n a publication dated 1959 t Charles H. Dunning Vl"1te., 
"The Frisco Mine production in gold up to 1933 has a recorded 
production of $400 , ;00 . 

In 1914 a tube mi ll replaced the Hardln«e ball mllli at which 
t i me Bill Tanner va l ~ill superintendent and Tom O'Brien 
vas mi ne fo r eman, under R. L. Jimoick. nemmick" partner 
wa s Sam Bathour. The ore treated in the ney tube mill apparently 
came. ~stly f rom the incllne leading into tha stope underneath 
the"whlte- t uffa" outcropping above the mill site. Thls bl, 
s t ope was a.bout 200 feet lo~, and about 100 to 150 feet below 
t he surface vith a vorki~g face up to 55 feet h1gh. The ore 
value per ton vas $8, $12, and ~1~ per ton, and reminded the 
miners of t he Go l droad or9. 

The better val ues folloved the slick foodwall. Ore r eeOTeredl gave assay r e turns from SIO t o $100 per ton. Incidentally a r 
drills were used to drill the hard ore encountered during the 
Frisco oper a tion . 

LA~T ORS SHIPPED 1939-1210; 

Agai n i n 1939 and 1940 some ot the ore left In thil ltope val 
mi ned and transplanted about 9 miles Nelterly to the then operatlnl 
\·counter-eurrent decantation cyanide mill' at the latherlne. 
This large stope eSTed in, and stopped operation on the recovery 
of the ore. 

DRD1ng the operation of the Frisco Mill, the camp there bee ... 
an important oasi. tor the mine. in the dlltrlct. A vell-
stocked general store and post offlee va. provlded. It might be veIl 
her e to record ~1'1. of the men worklng at thls Friaeo Mine cldlrin« 
i t s production year., There va. Jasper Breyer In the mill; 
Con Falvey va. the storekeeper, .lsllted for avhile by 
Herb I . Al exander ; tolD O'Brien as Mine For.un, :eucene I. Walker, 
f r e1ghter i n charla of the 10 to 20 ba" •• freight vac-n, hauled 
supplies f rom Union Statlon to the Vall.y~ ~.t ot Union Pas" on 
the Chloride Branch ot the A. T. :. Santa l'e Railroad. tro. ltinpaan 
on the main I1ne; Bill Turner as mill superlntendent; ""incer-ott" 
Barton fro m Ney York State attended the installation ot the 
eng i ne s ; t he shaft val sunk largely under the direction ot 
Howard Squire s. These, and other men, besides D1ms1ck and Betbour, 
wer e i nstrumental I n the early day operation ot this veIl known .x 
gold pr oduoing Frisco Mine. '\ \ 
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The two Hardinge ball mills mentioned above vere driven by a 
l.fetz & 'Ne l tz se!li-de ise 1 (bot head) twin engine unit. The 
concret e ba~e s of these engines ~re constructed of, in excelS 
of 19 t ons ot, concrete for each). The capaeity of thele ball 
~il1 s va s r a ted at 200 tons in 24 hours (3-shift.> , and installed 
in 1912 . 

~lo te t I n a publication dated 1959 1 Charles R. Dunning writel: 
" The Frisco Mine production in gold UJ) to 1933 has a recorded 
produc tion of $400 , 000 . 

TUB~ HILL IrlS1 \ldL.,,0 1914: 

In 1914 a tube mil l replaced the Hardi~e ball mllis at which 
t i me Bill 1 nner va l Mill superintendent and Tom O'Brien 
vas mi ne fo r eman, under R. L. ~imoick. Oemmick'. partner 
va s Sam Dethour. The ore treated in the nev tube mlll apparently 
came ~stl1 from the incline leading into the stope underneath 
the"vhite-tutfa" outcropping above the mill site. This bi, 
stope vas about 200 feet long, and about 100 to 150 feet belov 
t he surface with a working face up to 55 feet high. The ore 
value per ton vas $8, $12, and $l~ per ton, and reminded the 
mi ners of t he Go1droad or9. 

The better values follovod the slick foodwall. Ore r ecoyered
l gave as say r eturns from S10 to $100 per ton. InCidentally, a r 

dr ilJs wer e used to drill the hard ore encountered during ~he 
Frisco oper a tion. 

LAST ORS SHlPPEP 1939-1940; 

Agai n i n 1939 and 1940 some of the ore lett 1n thil ltope V.I 
mi ned and transplanted about 9 miles Nelterly to the then operatinc 
, I counter-eurrent decantation cyanide mill' at the Xatherlne. 
This large atope C&yed in, and stopped operation on the reeo.ery 
of the ore. 

DaDing the operation of the Frisco Mill, the camp there bee ... 
an important oasi. tor the minel in the diltrict. A ve11-
stocked general store and POlt oftice val provided. It might be vell 
her e to record ~me ot the men working at this Friaeo Min. cb1Irinc 
its production yearl' There val Jasper Brever in the mill; 
Con Fal vey vaS the storekeeper, .ssisted tor avhfle by 
Herb I . Al exander ; Tom O'Brien as Mine Fore~n, Eucene I. Walker, 
fr e ighter i n charle ot the 10 to 20 ha'se freight vac-n, hauled 
supp l ies from Union St4tion to the Valley; ~It ot Union Fa •• , on 
t he Chloride Braneh ot the A. T. : Santa • Railroad tro. nnpaan 
on the main line; Bill Turner as mill superintendent; "Fincer-ott" 
Barton from Ney York State attended the installation ot tbe 
engi nes ; the shaft vas sunk largely under the direction of 
Hovard Squire s. These, and other men, besides 01ma1ek and B.tbour, 
v r e i nstrumental i n the early day operation of thi. veIl known )-
gold pr oduoing Frisco Mine. ' \ 
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5. 4R~A Of MI~E GROW OF ~lHr~ LO JZ CLAIMS: 

The ~ ine patented claims i n the FRISCO Mine group are: 

Frotection 19.085 acres 
King ~vard 20.3 acres 
Fraction 4.37 acres 
Gold Crovn 20.661 acres 
. .Jatchman 19.015 acres 
Standard 20.661 acres 
Dip 19.015 acres 
G01d Dome 20.214 acres 
Site 20,.661 acre •• 

Total 164.082 acr •• 

6. .:L];CTRIC PO of:R AtJ.{ry HAUL.\C': OOA')9 ' 

:l ectric po~er lines, as well a9 telepho ne lines of the Citizens 
Utilities Company, traverse the mine group, and would be 
readily availabl e for any contemplated mine or mill use. There 
are several miles of graded, dirt, mine roads on this Frisco 
Mine Group , besides the present oil cake paved Arizona 68 
Hlgh~ay tha t is bnnediately available. 

7 . There is none of the former operating units on the property, 
for either mining or milling. The foundations are all that 
is left. 3uildings vere even removed to save on annual taxes. 

S. Time did not permit a study of the cost for equipment and 
work necessary to recover the knovnpsts of the ore body, nov 
u~available due to caved portions in the underground workinss, 
and prepare for further exploration. It is evident that all of 
gold bearing ores was not completely exhausted with the past 
endeavors up to the present time. At a more favorable tuture 
time, I anticipate that underground expl9ration of the known 
ore bodies, and their mill treatment, viII be justified. I 

9. COMMENT: 

The above part of this report is the result of my study of the 
record, and physic~l features, of the subject Frisco Mine, in the 
Union Pass Section of the San Francisco Mininc District in 
Mohave County, Arizona. A. a qualified registered profellional 
mining engineer No. 257, with years of experience inYOlvinc 
profe ssional engineering and management in the bUliness ot .etal 
mini~g, and ~i1linc, in the western part of the United Statel t 
a~d especia1ly in Mohave County, Arizona, I have here reeorded 
the important facts about this Frisco Mine Group and the I 
histo rical data collected from my personal knowledge and relearch Il~ 
1~ my ~l~ing library, both of mi~ing reports, and ma~:l as well 
as recording data furnished by qualified personnel f liar with 
th facts. Also, the geological features, of which I am tamiliar, 
is here included . 

May 10, 1964 Reapecttully auba1tted: 

5" . ninA OF MINE GReW OF ~a .L to;) ::: CLAIMS: 

The 'l i ne pat ented claims in the FRISCO Hine group are: 

Frotection 19.085 acres 
King !.dvard 20.3 acres 
Fraction 4.37 acres 
Gold Crovn 20.661 acres 
_~atchman 19.015 acres 
Standard 20.661 acres 
Dip 19.015 acres 
Go1d Dome 20.214 acres 
Site 20-.661 acr ••• 

Total 164.082 acres 

6 . .:L ]:CTR IC PO Cli :\t"lry lUL \G ~ 00'\')9' 

-J1 ec tr ic poyer lines, as well a s telepho ne lines of the Citi~ens 
Ut ilities Company, traverse the mine group, and would be 
r ead I ly ava ilabl e for any contemplated mine or mill u... There 
are s everal miles of graded, dirt, mine roads on this ?risco 
~i ne Gr oup , besides the present oil cake paved Arizona 68 
Highway that is i:mnediate1y available. 

7 . Ther e is l10'le of the former operating units on the property, 
f or e ither ~ining or milling. The foundations are all that 
is left. Buildings were even removed to save on annual taxe •• 

s. Ti~e did not permit a study of the cost for equip •• nt and 
work nacessary to recover the known psts of the ore body, nov 
unava i l able due to caved portions in the underground vorkinss, 
and prepare for further exploration. It is evident that all of 
gold bearing ores was ~t completely exhausted with the past 
endeavors up to the present time. At a more favorable tuture 
t i~e , I anticipate that underground expl~ration of the known 
ore bodi es, and their mill treatment, viII be ju.tified. / 

9. CO~NT: 

The above part of this report 1s the result of my study of the 
r ecord, and physIc~l features, of the subject FrIsco Min., In the 
Union Pass Section of the San Francisco Mlninc District In 
Mohave County, Arizona. As a qualifIed registered prof •• slonal 
mi ni ng engineer No. 257, vith years of experi.nce inYOlving 
prof e ssional engineering and management in the buslness of metal 
mini~g , and ~illinc, in the vestern part of the United Stat.l t and e speciaJ ly in Mohave County, Arizona, I have here recorded 
the impor tant facts about this Frisco Mine Group and the 1 
histo r ical data collected from my personal knovledge and research I ~ ~ 
1~ my ml~ing library, both of mi~ing reports, and maps

l 
as veIl 

as r cord i ng data fur nished by qualified personnel fam liar vith 
t h facts . Alae, the geological f eatures, of which I am familiar, 
is here incl uded • 

. y 10, 1964 Respectfully aubaa1tted : ~Jl/v 
-~~----I 
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t:. ROSS ~~OUSHOLDER 
- AF'F rU\'SER -

p~ G. sox )1 r' (4 J 1 E. SPRING ~T.) 
!< I \j ; ,'I A N ~r(,17(\NA 

.~ein a quali'le inin1.1g· ppraiser as well a s a registered 
r'rofe 5sio. u1 i:1.inin5 en' Lleer , and a lic ensed. land urveyor 
( r 1 zona I,' 3,)65) ami (~alifor lin " 2641), I am reco~nized tlS 
a qualified a~ raiser ~f lanJ and i~provements by goverr~ent 
H6eactes i lcludlng tne J . J . )epart.nent. of Interior rJ.n.d 

etc:rnr..' 5 .d, i istra tiO.l, vuriou5 L)a;lkin- lnst i t utio:1s, insurance 
co" y8dies, . rlzo 1a, Californi'l and .Jevada statt'3 courts, ot 81. 

I 1. ve ~."'~Iroached tn.: re 1 estate Inarl{et value of t1e larld 
~reu~e i.wol veJ ill the 9 ,;a ten Led '111.11. (; c lai:1ls cOUpOSilg thi s 

:,"r1.sco .1 e .r)u... . he followi ~16 a.lul/sis explains itse l f. 

-\. ':hesE: ce 1, r {S 0.1 ttl'" po ssib le r aal estate value wil l aid 
11 t.c tid wer a3 to) the present worth 0f tnis rrop ert.r. 

I.,., • 

u f .~-.1' 1 L+ . J3.? acr s , ,lt least one-third , equal roughly to 
~ acres, coul l b~ reacheJ by a gradei Jirt road , or front on 
tho ..)11 ca' e pavel riz:):1a .~ lg •• wCJJ 1)8, i a case this o'1e-th1rd 
&.ren could be la1d out in buildi ng sites, to tlil{e advantage of 
the rE>al estate situation lres~~ tly existi'1g 1 1 !'!ohave County . 

11 added BC rea -:e would re su] t from a fie IJ s tuJy of the '1Ore 
mou .... tainuus <ira s t hat 'Light be laiJ off f0r buildi g 5i tes , 
,i.1cluJir.g rln access ronu to the ':loudtaL10u5 parcels. It wuld 

I( 

)e ~eC635p.r.r tv ... rov1 e ~ source of wate r to such lots o r parcels • 
. lectrlc ~ower could be available from the power ~x1sting) 
lines "lOW traversi ng the estat~. 

' . fill a rcaowlej6e of the cos of pu ting such area (including 
s'.lrv~ys, rnS,)5 , W'it11 ,tJ rovlsio .l for 'W'liter), in shape; to s d11 it 
as real esta te u .llts, together wit.h prtce being paid for such 
a re8£e, taking 1. to considera tio .'1 the l)resent avai labili ty of 
t. e v 11 cake }J aved .' r izona ""tate '68 I highway, together vi th 
tle other 6raJed dirt roads alreadJ un the ground and the 
~r~sent availaole source of electric power , as vell as the.ry 
:Jossible teletihone st3rvice, it i s esti":\:~ted that 55 acres could 
be sold ~v for about J405 per acre, or a total of ~24, 750 . 
1 ell) acres, more or less, i'1vo lved i"1 the more lJOuntainous 
areas of this patented mine group, it is esti~ated, would be 
vorth about 22, )Jv as rav 1 nd for cabin sites etc. Ibis 
'Wo ld i ldic ate a to tal of 46,-;): for t...be 164 . .) 2 ac re s in the 
sai r'rl~co :~ 1.1e 6rouP , if co sidered as rough r al estate 
ac rea&e only , at this time 

'.n a.s sureJ vater sup;Jly , such s domestic water piped from 
b s rirlg would increase this amout t bJ the cost of such a 
supply , pipe line and a no.:nL1Ul cost o f the spring plus 30~ 
of above antIc i pat e co t would. wel l be added to the '46,750. 
1~c s t-divld6r the. voull r~ve the cost of surveying and 
mapping ur its 1 to the final sales units, which would be approx- I 

i ately "2,2)J ' ,to b added. to the abov e cost. (/rl 
Ii. - , .J 

t- j )!I 

11. 

1:.. kOSS r OUSHOLD ER 

P. () . oox ]] "/ (~ H E. SP'\I NG ~T. ) 
1< 1"-1'; 'IA N I\ fd70NA 

.5ein a 1uall'i e· :nil1 .1g r ppraiser as '0 11 as a registered 
j.J r fa s.:3io .• ul :ti n L g engi :leer, a lui a lice lseJ land urveyor 
( riZOt ld. f r' 3JG5) a .ld ( ..; a l iforlia ,. 26~1 \ , I aJl reco6nized os 
a qu l i fied a praiser ~ r land a d i~proveme1ts by govert~ent 
H6t.L ctes ilcluiing tna J . J . )e partnen~ of I nterior t4rui 
'et.::rnr. ' .d.rnlnistr ll tio .l , vu.rious ba:1kLl" institutio:1s, insuranco 

co .. a.11es, " rlzo la , Callfvrnl'l a n J evada s t ate courts, t 81. 

I 1. 'Ie ~.Jt roaC ~ d tn ~ re 1 e s ta te [nar ' e t vra ' ue of t:8 latld 
t he 9 pa t Led '111.1i b c lai:ns C0.:1}JOS11g this 

Jr!. I.!O e.r U r" fhe follo\rli u~ a.la l /sis ex laiTls itse l f. 

{ . eJ •• r {s v.l th yoss1b le real es-ate value will aid 
i :. r d ~) th pres~nt r~h 0f ~his propertJ. 

~-.1 · 1 L. n ,dd acr '5, ,It least one -third, t3qual rou "hly to 
/ lcr s coul~ ba reache by a grade1 Jirt road, or front on 
th..., .... 11 C1.' e pa'/el r zo na .:lgd'WbY 1) 8 , 1 ~ i case thIs o'1e-thlrd 
a r ~a ould be lsi out i n buI1dl no sites, to tAke advantage of 
tl e r a1 st.' te 51 'ulltio ll i r e so; ! t :r e x1sti!1 11 1(ohave County. 

:1 a lei u l result from a fielJ stuJy 0 t:te 'lOre 
no' .• t 1 t lao 'L ight :3 13.1 off fvr building 51 t.es, 
.11C uJ 1 '. a c c 5S oad to the ':lOU, taillous parce 1 s. 1 t would 
Je :"lece -' 5 .rl tv ro vi e ::l source of wa t r to such 10 ts or parcels. 
l e c trl c 0 er could be available fro~ the power ~xIstIng) 
i ne s O \rl t raversin the estate. 

~ 1 t a : 10'Wlejge ~f the cos of i- u tl ng such • area (including 
s '.l rv",y s , maz-ls, \/1 ti.l ;. rov1sio 1 for \rio. ter), in shap6 to sdll it 
a s real est&te u,lts, together ~ilh pr~ce bei!1g aid for such 
a reage , takifl.g 1. to consider tiO tl the .lJresent vailabili ty of 
U e o i l cake paved .' rizona ..... tate 'bB' highway, together with 
tne 0 t her brade dirt road.s alreadJ on the ground a:1d the 
~ re se ~ t avaIlaole source of electric power , as well as the wry 
~o sslble t ele~ O'1e s-rvic , i~ is sti~~ted that 55 acres could 
b e sol(j "lOW for about J405 per acre, or a total of -:24,750 . 
1 e 110 8cres, more or less, involved 1'1 the more mountainous 
areas of this patented mine group, it is esti~ated, would be 
worth &bout 22,OOv as rav 1 nd for cabin sites etc. Ih1s 
'\I/)U d i icate a total of 46, ',5:" for t.he 164 • .) 2 acres in the 
5 i r ri::::co :H.1e brouP, if co side red as rough r til estate 
acr a6e only, at this time 

~n rtSS rel vat r sup ly, such s dc~estic vater piped from 
o s p ri :-.g vould L crease this a.!IlOunt bJ the cost of such a 
SU. p ly, pipe line and a tl0. L al co s t of the spring plus 30j 

f above ntlcipa te co t woulJ vel 1 e dded to th 46,750. 
ILC s· b- d l I der t en voul have the cost of surveyi~ and 
In pp l n units 1 to th fin 1 sales units, "hich YOuld be appro -
1 at 1y 2,2) ) . 0 , b add d to the above cost. 



r 
tl .• f 

I) frv u 1 _./ . tu ::2U" of .four 
reco din '1d it"'o insurance cost. 

forl,1;.:1 ho.\·e b er r.;uk1ng money on 
feY{ years. atented lUning cla1 

plus th added feature that 
1'1.eral r1,hts • 

] 2. :1te 1. 1')5 '1 i S Im.o"lfl1 to conta1. proven ore 
U 'lS 11/ brl.g a .l-rice ~)r at least #5,:)00 ach in 

e. 1.!'ltg grOUt 5 ch ns t Is , Prisco .rou , v1th no 
1'1 rov~:JC 1 ch' tools or a milllrg . Jant. Ihis n, 
r u i :.d t C' [ tea r th 0 f '1:1, ).1, ,J:'l") 45,00 J 

I fer , :6 .. 82 acres est1.ated vrll~ , 
deal ',31- lte . . . 

. ,afer 1 , j rate teJ clai'!1s I: sti:natetl to be 
vorU at leas . . . . . 

)1,75 1 • .)) .:. . ) (e.verCige fv est . wr'Lh) 

14. 

4-6,(5) . 

91,/50. 

45,3'i5 . 00 

I er~by cert.lfi ... 1<''1 t 1 twve v it; oJ the 1& d property of th 
tv t·j 'llill.i."lg 101e elalrn3 of t..1 :"risco ~ ine, in t e 

3S • etion f the ,in. r'raneis 0 '!ining l)istrict, 
10hav "ouat.r , rlzonn, and deser1 d i'l thi3 report, i ncluding 
the 1rr:~rovemt:3l1t s men liono.i in tl is r ei-ort, and i is the 
ssme that is i entifle' by de cri;'tion i n ~J appraisal 
assiGnment ; 1 h vo .ot received, wr hllve no agr emant to 
receive, no r wi 1 : accept fro l'l lH J party, an.f gratuity or 
emolument , other than ~ appraisal fee, for mnking this 
appralsa ; that I have no i!1ter est, present, or prospective, 
in any propo sed buyer , seller , pro~ rty or mort~ g , without 
exe r 10"1... --

Po I t- I' 

It 

,.~ . &.,,, }: ,. 4 " '4\..i ~T.l 

.' . 

, J 

" r t 1 WQU] 

tl . . fter 
'.IfJ \' r , hf;t 

rueD v n ture 1 , 
. r- reeo ni z J 5 r . 
suc ~ 1 .d carries 

Ii f rvin 1 ... ;. tu : 2 1..1 of .four 
r d 1 t" (} lnsurar..ce cost . 

f o r r.l IItl ve beer . I:!nking money on 
fc'-l year!] . ten ted I-lini ng cla1 

p lus th addej feature that 
ml'1er al r1 gh's • 

12 . 1 t :l te 1.1 ' 1~ ; 1 Ims kOO'.rIl to canta1 a p r o v en o r e 
depo si t s usu 11y rl.g a rrice )f at least : ~)OOO a ch i n 
e. 'i. { "i1g orou;- such flS t is , Pr i sco .ro , wi lh no 
1 n rOV'3::J€ 1 s uch 0. ·ools or a milli ng p ) a t. Ihis ~n, 
r~ 'e:h1:, 'd") lId 1 .dl r te a rth of '1 }, ~ , , ) J,) .45 , 00) 

, . 
f e r " 

du f er 

. "' , 

~64. 2 acres est1!.ated va l ue , 
deal ',st. te 

, } r ate! t J claills stiJlate, to be 
\1(0 r 7_ at 1 e as . . • . . . 

91,/50 . 

'j} , f'5'J . J) !. . (average fo est . 'WO r th ) 

by cert.lf t • .u . .. J. have v i to/veJ the I e d proper t.' o f th 
t t.. , mil 1."1 loJ.e claims o f t.le .? r isco ~ i ne , in t e 

". 11 0' 1 35 .eetion f t he : ; . r"'r anclsco :!i ni n ' District, 
t,Jha v "ountJ , ri zo na, and described i n t h is report, i nc l uding 
the i .prove mtmts :nontio no.:i 1 :1 this r epor t , a nd 1 t is the 
5aI:l€ that 1 s i 0·1 t i fle' by de 3cri :s; -cio n i n cy a pp r a isal 
8.ss i t;runen t; 1 have. ot r e c e ived, r Mve no a greement to 
reee1v , no r wi 1 I accept froe a y party, a ny gratuity or 
emolU:!lent, other than Tn:f appraisal fee, for ma king this 
a pr" ise.~ ; t na t I have no interest, present, or prospective , 
in any pro posed buyer, seller, property or mortgage, without 
exc ~ 10'1 . .. r ~ -

t. ' t- )' ?_ 

It 

1"- &.. ... 1: / 4, : ~JG ~T.l 

, , 
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15. CQIiCLUSIQI; 

After consIderation ot tlw reproduction COlt of the laDlls an4 
the 1mprov .. enu ot thi. property, and tolether vi tb a yal_ 
placed on real •• tate ba8e4 on ., knovle4c. ot sal •• ot stallal' 
properties, and conaI4erinc the cbaractertltios ot the neicbbOriq 
propert1e. 1n the .re., in Which this property 1. located, 
1neludinc the occup.tlonal and. inco .. croupa r,r ... nte4, it 
i. rq option that • tair, 80unrl valu. ot tiw.. an4 parcels, 
which represent. an amount that aD Intorae4 purchaMr in the 
incoJle group appropriate to that ot nel&hborlnc sub4iy14e4 
re.l •• tat. parcell would expect to Pay' tor the .. ntione4 
land. and propertY' 121 a 1+6,000.00. 

DATE. 

May 10, 1961+ 

APPR;J~M'S APDRESS: 

i 'oat Oftice Box 1107 
'+ 31 B. Spring Street 
Kinpan, Arizona 

AP~SI~ 
~. Ross Housholder 

E. ROSS HOUSH8LD:'::~~ 
- AP PR/\ISER -

e. 'D.. BOX 1107 (431 E. SPRING ~T.~ 
KINGMAN& AAJZONA 

(~ 

15. CQtlCLUS10Rf 

Arter conside.ratlon ot tbe :reproduction COlt of the 1&048 aD4 
the improy .. enU ot thi. property, and weether with a yal_ 
placed on real •• tate ba8e4 on ., knovle4&. of aal •• of ata1lar 
properties, and conaiderlr11 the eharacteriltiol ot the Mlchborlq 
propert1e. in the area, In which this property II 1oeate4, 
inc1udinc the occupational and ineo_ ,roups r,r ... nte4, It 
i. lIlY option that • talr, aountl yalu. ot the.. and parcel., 
which represents an amount that an intONed pure.Hr In the 
income group appropriate to that ot ne1&hborinc subcliy14e4 
real e.tate parcell wuld expect to P&1' tor the .. nUoned. 
land. and propertY' 1s • ~,OOO.OO. 

DATil 

~ 10, 1961+ 

ArPR1JSU'S ApmtES8: 

k'O.t Ortice Box 1107 
431 3. Spring Street 
Kinpsan, Arizona 

~SI~ 
~. Ross Housholder 

E. ROSS HOUSH8LD :=~~ 
- AP PR/\!SER -

8. '.0 .. BOX 1107 (431 E. SPRING ~T.~ 
"'NGMAN& AAaONA 
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