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g e Frna 1869 to 1333 the-high grada oxidizqﬁ ora adiea under Ruby
" Hill, near Eureka, Nevada, ‘produced more than 340,000,000 in silver, lead
-and gold. . About 1,300,000 tons of ore. are said to have been minsd. alata:
. production has been comparativaly ‘small, and’ ‘aplefly from low-g*aaaqora.
" Zureln Corporation, Lid. @ow ownd or holda nndar lease all of“tha portion
‘of" ths Euraka Diatrict in or naar‘Ruhy HELY  oone L

W Ihn Ruhy Bill ort occuxrnd An 1rregnlar bodies.. he . horizcnxal'”"_”
.projsction of whish oceupied abdout’ n qnartez ‘of en area 2200 fest long from
‘nerthwest $o-southeas¥ by 1200 foet wide. ~On the southwest the orsbearing -
-dolomite came -to-the surface. Oa the northeast it was:cut off at aboud the

900 Lavel by tte: large Ruby Efll. Faul$. “The. orabaaring rooks northeast of

this- fault were .dropped in two large rault blocks, Block I=B, northwest or e

tha Bowmen ‘eross fault, was dropped about 700 taat. ‘Save’ for omns barren ,.TTT “j;i'
irilihols far to 'the porth, no devalopmant has baen done in the’ arebearing i B

%arircn in tris-block, Blaok I-i,” southeast of the. Bowman Fault, was - - ="l

droppad 1300 ‘fest. Five diamond drillholes in an are feat long by
300 faet wide in thia blosk indicated a possidle 00, 000" ton3Yof heavy

sulphids ore thnt averabas O 192 ouncas gold 5.:5 ounsss. s lvsr, 3 74&




" lead, and 9% zine for 51.7 faet in thic:nesa.-?iﬁa best hols aversged 0.388
‘.. ounces gold, 11.53 ounces silvsr, 6.9% lead, and 10,934 zina for 65 feet in R
- thickness. This indicated ore occupias less than a tenth of ths promising area "l el
- narthaast of ths Rubr Elll :ault._ ;- oAt L e e ”“*'“'_ - P s

s G 5

Prallminnry metallurgiasl tastu on aamplpa from the drillholes

1ndiuato that the net payment at %the mill from shipment of concentrates, with
lead at 13 esnts per pound 2and zinc at 10.cents, would be ‘$14.75 per tom of - et
ors of the averags grads, and. double thia amonnt par ton of ore of the araaa R
out hy the baat drill_ola. d'_ : ‘ W s

k Eureka COrporation. Ltd. sunk tha 2415 root Fad ohart to maxa thia
deep ore available. -About 700" rsat from the ¢Te a crosscut on the ‘2250 Level -
ancountared a graat flow of wutar thnt rloodaa the shaft.* Pumping up to

ror the—tailure were-

S ) Tha 2250 Laval was 1“50 reet below the originnl watar tabln.
The: raaultant repid flow. under gxsat head enlarged the watercourses, brinains
1n mud and %rit that msda 1t imgrao*icable to seap pumps runntng._”;-____-

- 3.;TM0 dril‘holea were ;aot Ope_, *o rarmi : ;asu4inﬁ t“a dr ig
watsr tabla, iy oA S 3 :

Fodrilinole was rin ehead of th* faae. to permit sradual
7drsin1ng °f 13185 Spen: fiasurea. J:; 5 X

' _ :'zﬁom tha numping rogcrd an& frﬂm oxparience ia athsr rined, 1t'aoamszj";'
> 1likely that the: 2‘50 Level ore can be—made ‘acceasible by unwatering‘the mine azif. -
= few hundres fset a% a time, pumping: a total of ‘4 to_& blllion gallons of watar ;?d*

S Thar ara three sxoellent ohnnaea of .finding’ large- orebodies: :t‘muoh
_higher levels. Thia would: pormit bringing the mins to production st a fer .
“lowsr Gont than “that reqnired to unwater the. 2250 La7el."ihs thrae promising

plaoes arss i ; b

1.'

" 4n a*aek I—A;

) e BTN & ZRn)S REak be GoTenbia tafee tha quartzita that undarlies
v the old Ruby 11‘1 orebodlas, from the: 1’00 to the 1700 Laval- ST




-'-h-'-.;

Thosa three poasibilitias can be toatad by ehurn and diamond drill-
holt- at aomparativaly Bmall axpansa.'- T : Rer S, : >y

FRaw“

s The follawina prosram 1s raoommhndad ﬂith dataila ot lﬂtar 3tages-d“{
modiriaa to auit rssultl-or aarlior stagaa: : St i X s

: 1., Lo 1800 t0'5500 reat of churn drilling trom,aurracs and 1000
to 1800 feet of dlamond drilling from tha 800 Leval, Fad Shaft,: ‘%0 test the
three possibili ies for finding ore o1 or abeve the 1700 uﬂ?ﬁl. Tixe* raquirad
8 months to. 1 yaar. Tstlmatad cost $40,000 to 580, 2 g ol

-'; . ‘. .'" ". Rol

i 2, thatar the min: to thn 1?00 Lavsl. and- eroaacut *a the-orabear-

4 1ng formations. . Time reguired, not to excesd 18 months. - Estimated maximum

_” -eoat,’ including pumping, $870,000,  If there was recirculstion of water iz the

'”] earlier pumping, the cost will be muoh lowsr,: If, as seems likely, large ore=-
bodies are found sbdave. the 1700 Level, about #500 000 additional must be spent
to provida a seoaad cxit and to prapare tha mina ror producticn.,.u. el S

B % thatar the mina to ths 2250 Level aad croaseut—tagths orebcdy
ulrondy eavslopct by. d.illhng.' fize required, abcut-one ysar. Eatiﬁa.ad ;
maximun coat, $720,000.. AZ:in:the’second stage, the cost will be much’ 1933
Af thera was raclrculatiﬁn off water pumped in ;Jad,._If ors ‘is found on or

. .above’ the 1700 lLevsl, Stage 3 cen be carrisd out gradually, out of part of .-
- profits., TIf no ore is found above the 1700 Level, ebout 1,000,000 additional
- muet be spent for second exit, ‘auxilisary levuls, atc., hsrors largs aaala e
2 produation ean_atart rrom the 2230 LBYEL--.{' f. i :
5 L?“héﬁ oE As ebon as. poasibla 'ahlp high grada e oustom.mill and
smelter. The'estimated ey’ return at the mins from ore of ‘the gradn of. the 65
"feed cut by Drillaole B, with lead at 15 cents end zino-at 10 gents per pound,
would be 317-per ton. :This would mors than dover the ¢ost of mining, pumplng,
and overhead while & treatmanﬁ plent ds being designed and bullt.a The:8ize,.
charaatar, and position of oreboaiaa must be known before: such & plant 15
plazned. ‘After 1t is in operation, with produntion.at the rate of 500 tons per
day, all costs at Eureka should total $10 to §12 per ton. ' This will permiti a
. failr pwotit nn.probabla averaga grada ore. It is ;oaaibla that.the eost of -,

: t 1a aascnxinl . Sesure: & mora reasonablawlaasa rrcmlnichmonﬂ ik
X Eursca uining“companyfbotore-atarting'tha program ‘outlinad ebove. “When this ia " EE
..dona, the preliminsry development. will be an’exceadingly guod speeulation. B SRR L
i &8 expectsd, it finds- lnrge .orebodies on or abova the' 1700 1aval, a totaliex~ .. .|
. penditurs of ‘less than 1,450,000 plus.ths cost: of s treatment plant, aaams

- 511xuly to rasult in one of~the greatest mining &istricts in the oountry. ;

A ~ If'noore: is tound above tha 1700 Laral tha venture will e’ laas :

. agtractivae. Extensiaaa of the daap ors already: 1ndicate§_§g d“illingumay total
3dvs*ﬂl_gdllipn.znnhi? However, thers ia a rexote chance that the flow of’ :
_water msy be so great thati tha*cost of mining and development will b PTO=
“bivitive. It is far mere lihely bnat 1arge acala prcdua*ian rrqm the daﬂa




m:ebodieu, can ‘bo atartad at e a total aost or %3,650 000 plua tha cost" of g
_treatment plant. A possible profit of meny times this amount fully- Juatineu
- an. attan:pt to unwatar the _2250 Lanl even 11’ ‘ad hishar ore is rou.nd..

=3l
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;s '!ho tollowing raport cmra ths thaory or raulting and ot probnbls
:_._oro pecourrcmoe in the property of Eureka Corporation, Ltd., at Eureka, Nevada;
- the results of oporntiona to datc, and auggutiona as to thn pmpar rutu.ro

'm monmxz AT v'tmsm -

hon 1889 to 1&83 Emh. deu was one of tha grutut silvsr-lead

'" . aisiriots in the West, . Production to the end of 1882 was reported by Je Se

. Gurtls, in U.S.G.S,. anns:uph VII, to have totalled about §40,000,000 in
_lilvar, $20,000,000 in gold, and 225,000 tons of lead. The high grade oxidized.
‘ore was for the most part smelted in several gmall furnaces ia Euraka, After .

1883, the grea% orebodies were oxhnuated, and thsro was limited produn%*on.

chiarly by‘lasaaes. AT =t

R A 'l‘hu ore at Lurek:n oaourred 111 masular boaioa 1n 11:uaatona nnd
__dolnm.ttu. 'Iha sadimntary aerios. _r:mm the top cloun. is as rollouz £

?-: ﬂivada I&mnsﬁona (Dovonian)
. Bureka Qnartzlto'{crdovioian} : S
“Pogonip Limestona (Ord. & camh.) over 1,000 rt. (R LAt b
““Dunderberg Shale . (dambrinn) 8-, e B
Bamburg Dolomite . (.~ o) ok 2 0 Y
8ecret Canyon Shals - A,fﬁ ) Sl b R
‘Geddes Limestone - (: *) L5 SR
Bldorado.Dolomite (. w )T L 2,000
Frospoct Hnnntain anrtzite (cnmh } o 1.560:3

- r—.J-.." }

Thmuat raults havc 1n.ﬁnny placas graatly fhduced the abovu thicknasaaa."\'

Tars g,,, ,,r. g,mnln sml]. :lntmuions of monmnito paxph:m out. the
.i-agdiman+s. ;ﬁ.'mv s : i fhae ; : o

By far the'grutcr part of the output' came from 2 rnult-hlook of Bla

' dorade Dolomits, undew Ruby Hill. -The Ruby Eill block was limited on the

socuthwest by the 1rragular northeast-dipping Footwall Fault zone, below which-
was crushed Prospect Momtein quartzite. "Due to fauliting, only the top half
of the normel thickness.of the dolomite wemains in this area, Un the northeasti
the dolomite and the productive fault bloek wers cut off by the large Ruby
741l Pauls, that strikes northwest and dlpe abous 70 degrees northeast. To

the northwast the Albion eross fault eut off the orsbearing dolomite, and to
the sonthesst dolomite played out inm a narrow daad as the Ruby Hill Fault

and the Footwall Fault gradually came together. As the dip of the Ruby Hill
Fault is steopar than that of the Footwall Faull that brings in the quartzite,
the Eldorado Dolomite uncer Buhy Hill wsﬂgﬂs out about 900 Teet balcw the

surface.




'!'he Proapoot Hoqnsain Quartzite that: undarllu thﬂ oreburing for-
: uum u Ruby Hill is out off in depth by & large thrust fault, that dips
"‘:_—_nmn-astcrlye ‘Below this thrust’ is.a blook of the Hamburg Dolomite that'
normally liss 3,300 feet above the Quartazite. Due to later oross faults and
40 durves in. the thrust faul$, the thiokness of Pr¢ppect Mountein Quertzite .
Detween the orebesring Zldoredo Dolomite and the underlying, very slizhtly
sxplored Hamburg Dolomite varies from a few feet of drag material up to sev~
‘s7al hundred feet. The thinnest pert of the quartzite extends for about: 800_‘*‘;
S 18 mtmu-t aml. !09 :oot sonthoasi or thc Riehnond su;rt. #

“-&

__"arau mtionu show thc

TSR U Y was Imm at tho time or tha cmu u.s a.s. report. pubnshod.
m:um that the roeks on’ $he- ‘northeast side of the Ruby Hilk Fault had been
dropped m,r hud*ed feet. = The diamond drilnng carried on by Eureka- Oorpora-.-
‘$ion; Ltd., and the United Statu Bureau of Mines between 1940 and 1944 protecl
“‘that-the maximum vertical dia:plaumnt on the Fsult is adout 1,300 feet. The -
~beds morthesast of ths Ruby Hill:Fault, like those southwest of it,: -dip.do - N
thl northeast at varying anglu. averaging about 20 degroes, Hany othey i‘aulta.
ﬂm ‘most important of whiah ‘are showvn on $he accompanying horizontal nro;oction
lnd*on the vertical-sections, out the area northeasd of the Rudby HEill Fault'!'
_m' 4nto largo feult blocks." In addition to the stesper faults, there are =
flnt '.thruat xaulta thut orten g::eatlr ,reduce* he thlomaa of. the rorm‘bions.

o : .lu: exo-allant geolosiul map'and aaetiona that are now baing mado

'by M‘. ‘Thomas- B. Nolan for: the United States Geologlcal Survey, Were most i
useful in the study of the Emka geolog:r. 5 Disousstons vd.th h“.r. Nolan wora
axoudingly'holpful. ; A

rir iy The -se r-lution bmeen. he deposition of ore and the Ruby :._Hill B
rault has besn the sudjeat: of much diangromnt. Rogaxdlasa of this’ ralation. L
1% was early recognized that the downfaulted blook of Eldorado Dolomite north-n i
east of the.Fauls might contain ‘large oredodfes. The drilling by. Bureka - .o i L'

Corparation, Ltd., and later by ths: Bureau of: H.Lnaa wes basad o $his e Essuaxption.

It was spea%acniif-‘.ly successtul . - BOle: ‘A, far to the horthweat. failed to find: | S
ore,  The next five holss, opposite $he most produntiva “part of the Buby HLLYL"
arsa, all cud. m ‘of fair to:excellent: ‘grade. “Theso holss are more Or. ‘Yoss
erTenly apaud in an drea oztomunc 560 feet: ‘nprtheast from the prnjaoto&
pcaition of The Ruby Hill Fault at the ore horizon. by 425 faet from morth=' - :
weat to southeast, parallal with the fauls.- Ors in all five holu is apparantly
at the same horizon, near the dottom of the Eldorado’ dolomitn’ Dotaile& ahs

: roaulta of d:-illing ars gi.'un J.ater 1n this roport. 3

Vo Tb.a easantlal pro’olem at nureks 13..-1‘11'3%. tha poss:lble 1ocati:an and ' _:'
size of ‘orebodies in fault blooks adjacent to Ahe productive Rudy Hill Blook,_-_. o
end saar-ond, hmr masa orabodl.as ce.n best ho oponad up roz: mi.ning. 7 rpe 1
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S : i u lhovm. 1.'.\ the ho:rizontal projection and. uotions. “the’ pr:lncipal
i _Euby Hill orsbodfes oecurred within sn area 3,200 feet long from northwest . e
.%o southeast, perallel with $he Fault, by a maximum of 700 feet in horizontal b e
width, at right anglss 40 the strike of the Fault. Due $o' the northeast aip
.-of the Fanlt, the area of greatest mineralization shown on the horizontal :
" projection iz 1,200 feet wide, instead of the 700 foot maxizsum horizontal
7 width.  In depth the width of orebearing formation rapidly decreases. u.ntil
%3100 feet Delow the top or Ruby E111, or 800 feet below the collar of the -
Locan Shart. thm ia only a narruu' drag-bl‘.oo}: or uldorado nolomi'sa,-.with

2L R M all oi’ ‘$hs wrkinés except those on tha 900 Lawl ot‘ tha Locan:
shnn u.d. the corrssponding 800 Level, Richmond Shaft, ere inaccessible, ‘in-
rcmtion ‘about “the aize and form of the Rubdy Hill' orebodias must Do obialned <
rm 0ld maps and roports.. ks horigontal.prajestion {ndicetes that within the:’
-arsa 3,200 Taet long from northmst ‘to southeast By I,200 feet wide, approx- .

muu 25%. ig underlain by ors.: Maps and sections in the mine office 2% °

_Enreka show. ihat the: vertical phickness of ore veriss from s few fast $0.300 . . v
or 400 rut. o exack. tamge records are svailable, but it soems lualr that
1,300,000 tons of dre wers ®izod from wider: Ruby Hill, ¥ith recoversd 8o1d, i |

: : aunr. and load‘- totalllng'at eest %40 900,000.

Thers were two prinuipal:typaa of crcbodiu 1:1 Rnby J:xil . .’.ﬂm
“ia gut ‘snss veplaced gertain deds of the Eldorado Dolomite,: dipping 20 to 50
"aanuc northeast. : The most continnons bedded ore was in tha bottom: 100 to -
2300 fest of- 3olomite, &" ahnrt ‘distance: abou the: Yontull “Eaul.t. Large cro--'
e hoc‘.iu at this ‘horizon cams’ ‘to the surface on the" southwast slops: of Ruby
m:l...and were mined paztly by opex. sut. A second favorabls norizen, jﬁth
- semewhat araller dedded: orebodias, was 400 to 500 foet sbovs the Footwalkl.
" Fault. Wnils most of the sop of . the Ildorado dolomite 15 eroded away in Rnby'
+Hi1l, & spsll dedded orebody was mined 1n the. ‘Phoenix Eize, 1,000 fest som:h-'
L wesd ur the main prodnath‘a erea,’ just under ths- overlytng Godies Limsﬁone. _
el Ih;saams nkal;r thnt iho ‘entire thickness of Eldoraco I)nlamite 13 favorable

A ',.-~‘A'socond type-;br orahodiaa eonaiatn._ b & st.aep 1rregular ._himmyu and‘
~ ggbulan: ﬁaposita along ‘stoep faulls, with bedded branches: leading: eway from the' _
.' 2 sicep ore. Most of tha -steed ore. poetrred on: thres faulisy ths ‘Eichmond. Hill.
. '+ yhien branches’ &way’ ‘gonth from the Ruby Hill fault, with a steeper easterly
75 gipy the mesrly norih=s ou,th Lawton ¥Fault; and one or nore - parallal fractures s
'--.v'_. of the Ruby Till Faul, in the footwall of:the heavy gouze .on. whieh the prinecipal’ -
_ ' “adigplacoment took place.  Ths stesp ore was found from high up in the dolomite, | ".°
@ - 887,000 ox 7,100 £aet elevetion, to the bottom of: tha Ruby f1111 Fault blook, " .
BECN a‘a about 6,180 :.. an.a-mian. 5us'a ‘bolow the 900 Level of ine Looan sb.art. . R B

:'_‘"Tr"‘:‘“.’!ﬂ;?ﬁ" il S Lo e B A ?F“WW‘T‘A-
i ¥ S el i
A v S VEE, gr:-“;rhi




that orabediau northedss. of the Auby TLL Tault' may compara 1o ﬂiza and m,..

. arehodiss may be found northeas’ . of" the Ruby HiXl Fault,

5% R'POrtn by ‘a'aldamar Lindgren. for tha D‘. Se’ Goolosioal Surwy. ana othera
~ state that a litils ore was found down to the bottom or 1,200 level of ths SRR,

" Locan shaf$, but that this ore was apparently dragged In. along tl:. ?nmt. It

uu too bunoh:r to mma at a prafit. W

W It hns not buon pOBaibla to oorralata faultn :wrtheaat of ‘the Ruby
H:lll Tault with the mineralized Luwton and Richmond Faulta southwest of the
Rubr BEill. Drillinole A, abous 1,000 feet northeast of the Ruby Hill, ‘was
‘gunl %o Teut the theory tlat the Bowman Fuult is a continuation of the Lawton,

with & lateral displacement by the Rudy Hill of 900 feet o the northwest, No. -

“mineralization was found in Hole A& to substantiate this theorys It seems more
likely thet faults on hoth sides’ or tha auby hill formei b}.ocn with tha Ruby PR
mn, and were: .c.o\'. o.‘fset Ly 11: Gk X : = R !

'ma ore 1:: thn olc! mna wes: 'largelr ozidined. m,.n ronmual. brnala

or :ilﬁ';r—bauring golena. - The ore mined bofore 1882 was almost all from the

“high gade central- partions of the orebodias. . I.aanar ‘surrounding material wes
n.‘lnad in later raars. ahiaﬂr by lnaseos. and was shi,;ped. to smsiters:in. theu ¥

3-11: z.m yalley fop fluke o

0 5 0 i:: *e:.so_abiy \.artaﬂn' shat .r.ost of t:u uisplaoamnt on the- ﬂ‘lb_,f
Hill Fault ig on the hanging wall strand. and that this'partg of the mow:wnt'-_'-'
‘o the Fault fs late® than the ore formation. This indicates that the cre”

f.' zone s well s ths beds were displaced by the Fauwlt. Howsverp the ore in 1";
drnlholos nortneaat of Bua Fault 18 praotioal;x all suiphide, whila that 1n..',

- tha old mine. W oxidized. .Therslore, it soons 1...@1:; that %28 '*.:'Loipal
faulting iook ‘place between the: time of oro depoai*iou and ‘cha;h_f‘ '_'exidatio
bjr niroulatmg aurfaaa‘ WA LOTE &, :

pas;mm'ommanﬁe'mm ;«zawm: 'af"'-ntm' :-trr:r.' ,Jm

!

If the abava faalt thsonr 13 comat. thare ';u an axcsllont change .
. ares with: tha oranouiaa mt were mined soutlwesb- cxf tha Paults Ore may:.- .=

thnrafora ba “found tmugh a, length £rom northwest ¥o soul haest: of about- a; 200‘
taut. The: duapar, posd coutimtous orehodlea southweat of ..ha Ruby Bill Feult -

wors n.lnad Yo 0 r slose talths ram}.t for a length of 800 faot, southwast of thp,_
Richmond Faun. “This lansth is, psrticu.‘!.ar}.r promiaing for: prospeettng y £ G

thu downthrown: blnok.. i¥or the raat of_ the 2,200 Tt. length of ‘strougest :
inevaliza*ion 1n the ol:.‘. ‘mins,’ moat of $he orebodles either pluyad out; bator
ihay reached the ‘Auby Hill Fault, or wers out: off by that Fault 1n the: upper
‘porkion of the Eldorads nolonita. ‘It stems J.ikelz thed emilar ‘soattered
both nortmast and

Bou?:haaat or t!m mst prodmetive 800 foo? oantml seatmn

: s 'I‘hs ﬁiaﬂanea narLeast fron the f{uby Hill. Fault throag,n. w‘&tch o“a :nny
oxtard in tha domihrown blogks iz \moartatn. In’the ola ‘wins, thae largs -
‘shepes oxtend al most for 700 feet ‘horizontslly gouthvost. of thae Tanlt.: They
some 4o the surface st that point, and may have continued much further ‘south=
west befors thay were truncated by ar_oaip_n. Thara 13 at least a. ram ohanca




th:t ore. my be round ror 1.000 taat or more nnrtheaat or the Ruby Hill s>
l‘lnlt. or ror doubla the &.tatma indioatad. by drllling ‘thus rar. gy Nk

4(\, _“"r_, - e

Ly It um posnibla. thare:l'ora, that mpomm orobod..tas ‘may be rounﬁ
through an srea 2,200 feet long from northm-t to son’ahaast, ‘extonding 1,000
: feet northssst of the Ruby 5111 rnult. ; u 1n the old :nino. a quartar of thu
Mm ba nndarlain hr ore. S IS o N S SEE S O
- ,__.q,_¥¢ S e J_ A 3 : ) e adee L
R W m p.romuing area northaaat or tha Ruby Eill, l'ault ia 1n two' raul'a : s
'bloch.. qhe limiting faults, projsoted to. the probable orebdearing horizons. ;
_are ghown oa the 100 scale map and the vertical seationd. -~ The dlock marked . i
s I~-A on the map, in which ore hag alieady besa found by drilling, is boundad
'+, om tha southweat dy the Ruby ‘Hil1l Tauls. - The northeast limit 1s the Martin “
- Fault, nearly parallel with the Ruby Hill Fault in strike but with a° nup ¢ ‘
% sonthnut dip which d@rops the orshearing dolomite about 400 feet., - The
£ ‘goutheast border of the block is the large Jackson Fault, which strikes eaat
.- of north snd dips 70 degrees. southeagt. - Beyond tha Jackson Fault the Deds exe ""'
* .dropped many hundred fee$, 'The Bowzan Fault, nearly parallel w with the Jackson '
. in striXxe bul steaper, 1imits Block I=A on the northwest. “The North 10 . - ..
degrea West 0ffics Tault, dipping 60 to 70 degreas northeast, cuts the noxthe -
east corner of the rhombic block. At the horizon of the lower:part of the
- Eldorado Dolomite Block I-A 1s abont J. 500 rest 1ong f.rom northweat ‘so aouth-
e ‘lﬁ" bY 1,400 fﬂﬁt 'l’idﬂs_; ¥ :_ b iREes et _','___.‘ oAt
A e ;:-_i_'.'mo ore fmmﬂ bv Drlllhalas B, 0. I.'o, E. aud F ‘.a m»the west aarnar :
of B‘.lodk I-4, close o both the Kudy Hill and ths Bowman Faultse. ’mis ore Ak
1: at 4 sw ‘304,800 faet olemuon. ‘with the 3,250 Level, Fad Shaft, at about
tha nlddle of. tha' ore horizon. . In addition to this main ore bed, Holes B, c. 7
“and B out notabla minsrslization from 200 to 350 feat asbove this bed. ‘Fhile -
o the h.‘sghar winaraliza.iun iz not.of conmsrolal grads, 3 emomgss tha ‘hope i
- that lenses ‘of ore may bYe found, &s in Buby:Hill, in about ‘the middle of the: 5
. Bldoredo Dolomite, ' The ‘Interseotion of this horizon with the Rubdy Hill Fault, .-
. at adout the 1,700 Levsl, ¥ad Shaft, seems pnrtioularly favorables . Dri].lhola T
a was starts:i to proapeo.i tar anoh hizher ora, but ma nut cemplﬂ*-‘»ﬂda 520 52

e P

i As ’bo*.;h. tha Bomn and tho Iackaon I’ault‘a m ..oma:l. faults mth
aouthnas* dips, any poat-ors motion on them hss carried the portion of  the ore=.’
. bearing azes soutbsest of tha: chmn Yault several hundred fest Boutheast ot
;483 original. position. It seems llkely tnat this dlook was originally -
Pt gppos:ltn 4+hs southesast helf or $wo=thirds of the 0l stoped area. , n.d o: tr,e
acntml 500 'eet or atrongaat mimmlizationtin this eree. _;. 5 A _' Gy

ARG Tho posaibla fnultad. extansion of ihe nurthmsﬁ third or half of thn
2 300 faa'i: 1a length throngh which the old orebodisa cccurréd will de in Bloax_

I—B, northesst of the Ruby Hill Fault and ‘noprthwest ‘of the Bowman Fault. Aa“

: 4he sounthesast side of the Eowman ¥ault dropped many hrndred fest, the Eldorado

. polomite ncrihwast of ‘$his fault will be at a higher olevation than that ¥
' southeast of ths Fault., The accompanylng vertical ‘sactions indieate that the
botsom of the orobsaring Eldorado _i}olouite fn Block I~3 should be ad about 3,300




’ rut ohvation next to tha Ruby mn B'ault. dippins down ‘o ths. northauat
: . away from the Feult. This is 500 or 600 feet higher then the ‘sams horizoa
;- AR Block I=-A.  This displaoamant agress with the surface geoloay. “The only °
 evidencs that ‘conflicts with this interpretation is the fact that Drillhole
i Ay which starts from surfacs 1,800 fzet northeast of the Ruby Hill Fault, =
. Was reported to havs cut. Eldorado Dolomite. from 5,660 to 3,500 feot alemticr..
‘l!his 48 pore  than doubls the thickness of thig formation developad in ad- :
-Joining blocks, "It seems likely that, as shown in the vertical sectlons,
ths Trospect Mountsin Suartzite has wedgel out between thrust faults, apd 77
that dhe portion of. i’ole A below 8 grushad zone a% 4,670 feot elention is 1_’-
1& Hamburg Dolomite, . This agre-s f"ith tha atrue ture soutlmeat ot’ tba Enby Mo
mursun. ! B SR e & bde]

Y Buod on’ tl:is 1nter;>ratation ot .ha gaohgical structure, 'tha mﬂt-;
_'_.llkdy pl-cas in which additional oro may be found northeast of the RUDP - 250 et
U BA11 Fault are first, in the part of Elock I~-A extonding 1,000 or: ReBOQ. . LAn
. feet southeast.of the Bowman Fsul®, aad on unknown distadce’ northsast oL E
“ $he Ruby Hill Fault, with the ore devaloped by Drillholes B to F near: the
“west cornar of thls ares; and second, ia the ‘pert of Bloek I-B extendiag
'800 t5 1,200 feet northwest of the Bowman Fault 'and sn unznown distance
"mortheast of ths Fubdy Hill Fault.  Ore.in this 1er.tt=r arsa shaum ta at
Lirabont the 4t% or 1,790 foot laval a" tha Tgd | ‘1_ j""ha“-'. ay ba hi.,. T
o m_botn blacks._ 5 ? A Rl

r

® mastm nn:n-a ""3 ONDIH 3 "r's‘f aTLL amm ‘_

. Theza ts & tair chanoa ‘that ore may bﬂ fonn.t'. in the fsnlt blosk "t
o Enmhurs Dolomite that underlies the Proepsct :.‘.ountain querhzite in the " "
Ru‘by Hf1l Block, sonthwest 'of tha Ruby Hill Fauls, “4s shown in the: north= .-l
- sast sections, the quartzits is thin in the vicinity of the Richmond Shaft, . .
~The Hamberg Dolomite below 1% 1s. praetioally. inaiatmguiahablo in cheracter . . .
"""frmﬂe orebearing Eldorado Dolomite, The- Richmond Fault and the footwall -
' m;or 4he Ruby Hill Fault, which seem to have been the most important -
1 ralizing chanumals, cut throagh the flzttar thrust feults mto the Hete. -
purg Dolomite. Tnelinad diamond. drillroles from. ‘the ‘800  Level, Fad Shart. 3
would cud $hs 1ntaraeation of ‘the. nineralizing faults with the Hemburg .
nolcuita. at s depth nr 200 ta 400 faet belmr this leval.'- "';L'hoy wlll bs _‘

vl dismond drﬂlholua from the 900 Loval of -.tha' I.oaan

' S]mft nll fmmc ore of cmmrcial grade and thickness.  The holes and the
0T harizon are shovm. on tha aeompanying 100 acala mup and on vertical :

" R, ':‘i‘ha battar ore’ S in'a rlirly regulss bod 150 ta 300 fsot abova 'Y
m:mzanito 3ill at the bottom of the Eldorado Dolomite. In Zoles B and 0 B
... the ore is divided into two:bands: aeparatad by barren dolomite. In. addition :
P i) ‘%o the commer¢ial ore, Holsa B, G, and & ou¥ notabla miuamllzution at a :
i hcr_.:-.on 200 ta 330 feet hl,;har---.f i : R : G s b

4 “ --u'ur -4.1‘ - -1.--.1."’.'»- g

W0 S G X R e T Y ;-,,:_,m,wg ----- 3 ey e TS E T T




e ¢ 'l'ho ors. consisting or gn].sna, nphalarite. pyrite. and araeno- '
pyﬂ.to in & gangus tha$ is ehisfly dolomite, was very friadle. Only a few-
samall biss of- cors were recovered.’ Every attempt was made to get reliadle

~sludge samples, bdoth ‘from Holes B {md @, run by Zurska Corporetion, Ltde,

' ,ana from Holes Dy E, and'F, run by the United States. Bureau of Minds. .The
5 night of sludge i3 sald %0 have agreed closely with the .hnoretiaal ureisht.

: “Indloating that thers was probably no very ssrious salting or dilutions .
--"How'ur, ng.;érillhole’ in T24i2bls material cuts an gbsolutely sven cyundsr.

. ""Sludge. samples are tharefore mot accurete.. It is likely that a Iittle of

the richer material from the. upper part of the ore section spalled off and “:':
“enriched the l2ansr meterisl a fow fest lowar down. The average ore figurad.
._!.'m tha sludge samplos may therefore. ba a 1ittle thicker than the aotua]. 2

Tha mda or ors should ‘ca ahout as mdioated by- ths samplas. e

.-'5- .; 57

o Follawing 1- q lumry of thn ruults or drnlina' as reportad
by Ganpany ongtnoarn. wiih much or: the data tukan trom U. 8, Burean of mnos

Bolo A rrm aurt‘acc 1400 £4. west of north from th& o-sbcdy found by
s dhe latar dri.tling Reported to’have cut Bidorado Dolomite <

i _‘-:,'-;"_'rrom 1191 t0 /3223 f$., and the undeﬂying monzonite sill from:
1..3823 t0 3243 ft.. Showed very little lead, zime aad iroa sul-
'Mdss at 2&13 ta )dél'z xt., and in Spots from 2.997 to. 3325 4 Py

-'14.4::-15545':"'_

'*‘rnm 2¢O Lml, I.ccan, in m. ccmer or 1ndioatzad ora area. cut _Q
_--:E}.ﬂomdo Dolom.tte from 928 to 1563 1"#. e, e

R nap*h 5, A " OFs Aa: Fi :%‘.n
AV, _Vulu.aa 14:_4_-_1507-._:_@. B3V 0,084 . 2,38 1,48 7,24




0.‘34 1o
89

] o.'v to
1oTL 0,205 4
3 039' 1‘Dd i

ﬁoi@htaﬂ A‘rerggl or cmaroi-l ora out 1n all riva lmlu, 1noluding ‘aoth
“Ties o bands in Holes B and G, butamitting low grada and apotty hig,her '
minaralization in Holes B. G, and m : ' s

'---}Tniok. Ome Ao AR % e
0.}..‘7' O 192 :-‘ 5.92

A eomtra.ton will graatly ‘reduce the aiwunt re'de.imd 261 mtaln at the nina, R
ot -":pcrticulnrl: for 1éad end zine.: The gross. content .*.a ginn simplyr'to, ahow. ';
: -_m dis‘mlhut.lon“' £ 'J.u-s_betmas; the matalse o

N R SR
G - o3 £ ore indicatsd hy tho 4t "drillhblsd"i.i Jhardly more -
: "!:han & mas Wnila .all five holes ocut ore at’ pcractionlbr the:- seme horizon,

" the horizontal Projaction of orebodies in the'ald mine shows that there may -
" be barren areas. within th.& ‘orebody.’ Baglacting any barren areas and. usamina
‘that ore will: e:ttaml 50 rnt €rom the outer’ ;nur érillholes along tha dlags:rnals

of the rhamh!.'- araa. ‘the’ passibla oraboé;.r uculd cover 124,000 squsre fest.. A
‘With an gwe; {akness: 0f 51,7 fest ard a s;pacif*c gravity factor’ of e
: the haavy sulpni*e ora " the possible’ 1ndieatat1 orc e s

 but théﬁ thu drillin.g has indicatad e s:reut omboa_;,

| Timuen addtt omal ‘Gee will cortainly be foundy - b 0 e alé_welopaa_' _
area in B..ack Ivh mciudas 1=:us than a tanth of thia bloch:. ‘Hole %, which is




the furthest east of any of the holas, has the richest and thickest ore found
by any of the drillholes., Development further east and south in Block I-A
should add gre=tly to the tomnogs. 1t seems likely that at lsast spotty ore -
will be found in this dlock 200 to 3CO0 feet above the developad ore bed.
Bloek I-B skould contain orsbodies comparasble with those in Block I-A. The
Hamburg Dolomite that underlies the rootull qnartzita undar Ruby Eil‘ also
haa tttnutin noesibllitica. : : ) St Al !

-«

s et e Ihi].. ne ontimta uun be me-ua of sdditioml poasibla or.-o, n seams .
'ubly thet severasl million tons of -mr!mblo 5u1phids ore may be round ,‘m ths it ]
ares. u-ibutary to tha Fad Bhuft. ‘ e T K 3 s

HITA'LLURGIU;\.. THGOV:RY

S ”~,;f%1 K111 tests wers undo by the U; 3, Bnrean de Mibaw snd by'xaphalino 2
Products, Ltd., on samples of sludge from the dlamoad drillholes. Tha samples’ %5
were-$00 small to permit conolusive testa,  The tests suggdss, nmvar, ‘that
approximately the fo].louing rcoourias and gmdaa or aoncantratss .‘aa.n be mﬁe

by alleotiva tlotatl om
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-Produots tast& On ors rinhar than tha a'fsrag-. .--mta ura not uu.triotant'to
pemit*amvutma a mtannrg:oal halanco. il :

Ratu:ma, fron ml’aar& 1n tho a1 :.ake m:.a:r and' at mrﬂl_ ’mns.
tar 1sad. and - zinc eoncentraies reaspeetively, are egqually uncartain. as metal
" prices mnd cosds ‘are. chans:tng rapidly.. Based. on‘the open contracs nahudnls, nah
paymen$s Low the. lnmi conuanmts, FOB. Eu.'.'usa. would total about 73% of the . '
gross value of the'au, Ag, 2nd Fb contqined. Net payments for minc concentrate, - . -
~after. credit- tur cadni\m. “FOB EBareka, would total about 49% of the gross value =~
of the! An, A ‘and Zn contained. . Recovery from: the pyrite and nraeno-pyrita A
caneentratos. hy roaating and cyaniﬁing. is indicatad by. prslimineu-: tests
3 L ' ?O,S ot the guld and silver-- cantalnea.

rrom ora

o AR AR B A e
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. Trom Pb c_onc. CAu 73% of 7% of .15 0z. 0 $35.00 or so.z? p/t ot oro
b RS AR 73% of 70% of 5.9 " @ - 91 " 2.84 s L
4 Pb 73% of 82% of 3.75% s ,.‘1_5_-'_{ 0 G M
: Totel Net fron Pb cona. 39.84.;""

rron zn .,onc." An. '49,% of 1; P Sl a::a 00. L% 30,03

3 Ag . 49% of 6% of 5.9 " fn__ SOL L 18 T
2 498 of~ 074" 9,08 - ST e R
" $5.13

© An_ 70§ of 84% of 019 oz.n ;35.00 TR
‘A T0% L LB% ™ B9 iR B GOl T 086
jﬁ'.'Ibm rooonry tron Py and Arsonopy 34..43 g

Ian apprax. ooat or routing and :
miding. 34.00 par tm. concn. 12.70 _

lat rrom .Py und Arsonopy. Cona. f . $1.'?8

cost-ag roaatlna and ayaniding 3old concentrates, would thsrerora be approx- 2RI

; 1natalr #14.25 por ton, aompared with grosa valuas ot $4l 35 per ton.-”

el ot i Improvsd m-tallurgy and mnre revorabls amulte“ oontrauts on 1arge i
ancl rosular shi,pments may .'mcreaae the net return materially. Selective ' .
. mining’ of ‘the richer ore.should greatly increase the return per ton. For = .~
 exsmple’, .the returns. from ore of the grade of that cut by Hole E would be *
©7 more. tham d.at!b]_.a the redurns. from ore of average g;:'ade. . “The: nctual srado or
: _._ora nin-d wfllfdapend- ‘on aeonomie co:zditiona. T 5 !

= TAL though ‘there weromzr unoartnintiu tha Larga témgs of ore or
good grado indicated dy drilling, end the atill’ greatar ‘additionsl. poasibilitlaa, o
jnatiriod the d.auinion:to aind t.he new Ead Shart 1n ordar to .open up the _;'

LHEER The posaidility that a large- nou ot wat:ar ngnt be. encounterad ta
: tha dropped blmk northeast of the Ruby Hill Fault has long: been reeognized. o

Only & limited flow, estimated at 600 %o 1,000 gallons per minute, was. ptmpad Ry
from. the 1200 Level of the Locan Shaft.. 'I!his level was only about. 240 feet .
below the water lsvel “4n - the Looan Shaft, and 200 foet below the water 1eval
12 wslls in the large Diamond Valley, 3 to 5 milea: northweat of the mine. L e
Several engineers have thought that as workings became daepar, and tha arrentiva " :

hoad 1ncre&aec tha flow misht beco:r.e pxohibit:l.w. . O e

s T‘na shattered and fauited dalomito beds are aure 1:0 ountain J.arge
,.gtemourue-.. The  reported pra senca of fair sized caverns in the Eldorado
Tolomite under Ruby Hill makes the migraticn of: underground watsr on & large
sgale much more likely. Tha tractu.rad P“ospeot :tountain Quartzite 1s also a




@

. ‘good ;aicr:caffiéf. tho shalo hsd- are rolatively imporvtous excapt per- v

haps where traversed by large fault zonmes. Whore faults are great enough 80 ; b
- that one limestone or dolomit-—formntion is brought against a similar formadion, .

. there would be-a relatively free airculation.of surface water down the dip of

- the-beds. As shown in the aoaompnnying vertical sections, ‘the Ruby Hill
Fault and probadbly the Adams Hill and Mertin Faults present opportunities foxr -

.water to go from the surface to a depth of 3000 feet in the area northeaat ; ff-'

‘of the Ruby Hill Fault without passing through any horizonAwhare both
wtlla of,the faultl are shalo. - = A

HCea S} Dire tavorebla: oonaiuon_u’ the fact thak in the srea northaaat X
of thi-nuby Hill Fault there i3 no great mass of leached: ‘and porous material
‘1ike that in the oxidized zone at ‘Bisbee, Globa. ‘and  other copper districts,

;ﬂ that have encountered heavy flows of waters Ths migrating watsr in Rureka -
2% ‘must be largely in water courses and other cavities. which oaaupy a campar- 3
A ltitllx-umall portion ot ihe antiro rook mass. -:ﬂ;“._ P e Sy e

The minn at Eurokn 13 s tairly ataop hilla, where mash of thai'f %

! prooipitation should run off, often under the surface talus, into the large

' Diamond Valley end its:southerly feeder, Spring Velley. . ¥r. Adxen, of the
‘Water Resources division of the U. S. Geological Survey at Ely, Nevada,
-estimates that with an annual rainfall of 12 $0 15 inches, a3 in the Eureka -
hills, not more then 7% of the total precipitation geta into the ground X
watar table. - The srsatar part even of this limited amount probably runs- into
the: 1argar vellays rather than down watercourses into the direetly undarlying
rock..  The flow of: surface: water from the. portion oz the area that 4s:in the

hilln ahould nou ba excaasivs.~

e ’The-great dangar 1ay 1n.the—poasibility that watar'in’the deep
graval 4n. Spring Valley, one mile west of the mine, might run’down & hypo=
thetical fault under Spring Valley and thea along the 1ntaraeoting Ruby HI1lI,
Albion and other: faults into the, deep block northaaat of' the Rnby‘Hill Fauli.}
This dangsr dolayod tha dov-lopmsnt of tha dawnthrown blook ror many 3aars.

u5RucontPatudr qf gurfuoa geology by’nr. Thumaa B. Nolan, of‘tho U. B.

Geological Survey, has shown that ths Spring Valley Fault outerops glong the -

base of the hills, on the east slope of the- ‘valley, and that 1t dipa west, _ﬂf
“undsr-tha’ vnllay;- The west side of the Fault has dropped,” ‘possidly 1000 or
2000 fest.  If, as seems ‘likely, thers is a heavy gouge on this feult, it

‘would: divert any seepngp_rrom Spring Vhlley to the. wcat..nwa:_fram the’ poasibls

orebearing area. L;?L_h

:JOn tha whole,;it saemed 11kalyﬂtn engingdii'otfnurekn Corpdfﬁtidn,.:
that while the watar problamhwould ba serioas, it Uould not 1nvolvs e

i,

Limited,

_urchihitiva ezpenaa._

UHL"'RGRfUHD 'SE‘IEI.DW“NT - F’ater Record

The flow of watar enuountarad in ths Fad Shaft and 1n short crosa-." -

cuts - 1‘;razrx 1%t proved to be excesdingly great. The attached chart shows the
pdllOﬁB of water pumped per ainute and the level of water In the Fad Buaft




. 4he omp on ons of the: tiree large pipes set . in the @oor blew off.”

* exiremely costly and unsuccessful atte

. and, where available, in diamond’ drillholas in the ore erea during the pariod
& .o from July 1, 1946, to March'18, 1949. In addition, the geological . formations RO
"4 s'eut in‘the Fad’ Shaft end the water level in the Holly Shaft and An: tha ziindmill
{8 NelY: in Dimond Tnller are ahmm on tha chnrt“"-. -' n : 4 : R

r'\ -;-_.',

. ; 'ma iad ..»haft was startad. Yo Fabmary. 1942. : Littla ainkins was.
: -'_dono borora the latter part of 1945, The difficulty and expense of obtaining
- equipment, labor and ‘supplias during and after'the war, togothar withi oocasional___

.- stretches of heavy ground, greatly delayed the sinking. Down to 1350 feet .

depth, which wes reached late in October, 1948, only a small flow of water

was encountered. in:the shaft. 'AS the depth 'boca:ne groatar. the tlcm of watexr . R i3
s . .inereased tc’slightly more than 1-300 gallons per minute. . Thora was a further

" delay and expense in obtaining Dissel. .genarator sets and pumps to lmndlo this. .-
‘water. At 2,100, rt. depth the shaft ‘passed: from Hamburg Dolomite into the

] Mpeznious Secrst Canyon Shale.  ¥Wo additional water was, oncmmtarod in ths

. shele, but 1000 to 1200 gallons per minute continued ‘to flow into the shaff -

_‘from the higher romtion. ‘The shaf$ finslly reached the. objuo'sivo of 2413
fest depth, 165 ft. below. the proposed main 2250 lavel, ‘at the ‘end of Novambar.

" 1947. 0n the wey down, stations had beea out at.the 1200, 1700, and: 2000 foot . . -

levels,: Sinking was discontinued and the shafi’ was allowed $a £1ll with wa*“ar'
to. Jnat below the 3250 lavol whila the station wae hoing cut on, that lavsl. T
: : '.'I‘hs ntation was. nearly oompleted. in 2ﬂara::h,.' 194? with tha flow or
watar gradually ‘increasing to 1500 gallons per minute. A crosscut wes atart.ed"
. toward the orsbody developed by drilling, from 800 $0 1200 feet sonthwcst of -
. the shafi. A water door was instslled, designed to withstand 250 pounds per.:
.. square :inch, equivalent to 550 ft..of hoad. ! The orosscut paaud through the ]
400 foot Mertin Fuult, going from Secret Ganyon Shale into Eldorsdo Dolomite. _:.’-._ )
.~ Little additicnal water was encountered on this fault, which also orossed.a . g
-+ wing of the statiom.  On March 25, 1948, a'bout ‘30 feet beyond the Feult, Or .-
170 fset from the shaft,. one dr!.llhole of & round’in the face encountered -
“,high pressure mter. .The pressurs was- utimﬂtea by the managanent to ho 450-_
“1bs. per sqe iR, equivalent to 1000 ft. head. The round wes of oourse not
" shot. -AS new Diesel- gunerators and’ pumps’ that were on order had not an'.tve;&,
“Ahe-flow, ‘satimated by Mr. G. ¥. Mitchell ‘at_sbout 3000 gallons ‘per minute,’
: axceadsd the capacity of’ the installed. pmpar.'-_‘.—- The watex. dooxr’. was - c.'IL:sed ‘but:
'B,Bd
. ropairsad, ‘dut blew off: again. - The pumps “re“arownad. ‘and in. about o day &ho. g
" water rose to 5,770 ‘faet slevation,: 1,055 feat ‘above ‘the 2,850 laval. o e o
~‘one tize the water was rising at the rnta of: 100: ft. per hour.h .Then. 11; rosa_, #
7 mors slowly until by the middle of May, . 19&8 ‘1% was at. 5, 92 faat lavation,'i.
a'bnut ?0 reet hslow thu or:lg.tnal watar latal & A

:,,

" The t_ma r‘"om Hny 15, 1948. to Deoembe.. 16, 194.8. was oceupied in . 5
xpts. to unwater the shalt..: ‘Additionsl

"Diesal zeasrators e€ad puwps wera installed, bu’t- the flow of ‘water increaserl

=5 fast a8 the larg,e* pumps could handle. Jt.
'+ - pumping inoreased to 9000 gallons per minuts,:
* feet mbova tha 2250 Level, but 1% soon roso &
Arter August, 1948, the water becans very muddy,
in the shaft below the 2250 at_atiox_:.

‘tha shaft was. unwatered to 0

and thick- aeaim:—-nt se’c-*lad

‘In the middle of November, vhen oAk
gain to 400 fest above the fBvele 77, 1

On Dece:nbar lo, 19==8, after ths __f%_i?l}!_ : :



20144 mud hed risen 70 feet above the bottom, and the very gritty water

was endangering the pumps, the attempt to unwater the shaft was abandoned.. ! ;
_.In about a day the water in the sheft rose 600 feet, to 5680 £%. elevationm, ° * @ .=~

and then rose more slowly, with a flsttening eurve, until on hdnrch 15, 1949,

it ntoad at 3920 23 olmtion. Binm that u has bean rising varr nlawly. '

_ 'nta laval of ":a'l:er in drillholes 13 m.iale:dlns. benause the holas

‘. had all become plugged near the points where they passed from Hamburg ..
Dolomite into Seoret Canyon Shale, at 5710 to 3750 feet elevation. In the .
latter part of October, 1948, Drillhole & wes reopensd through the shale . .
and cased to- just sbove the ore horizon. The water lavel in the drillhole e
quiekly dropped to 5807 foot elevation, but then ross to 5620 feet. It -
stayed at this Jevel until tha puwps were stoppcd on Dscember 16,1948, Thon b
it rose u s curve v-ry olou to that reprauntlng ntan in tho Ead Shnrt. AR

_’.\__.

It may- be a eoinoldenco that the lanl at whieh th& ntsr levcl

' of the bottonm of the. Hamburg Bolomitl with tha office Fault-;f

X

i Drillholc D waa n
V< Thersafter, as shown on the ahart "4t rose.much wors slowly than the watar -
- in the Shaft and in Hole B, but finally reached elmost the sanie level. AL
> ‘one time the water level in Hole D waes 130 feet below th2t im Hole E. This
. shows that the Hamburg Dolomite 135 only moderately porous. It casts doubt
a8 to whether or not the lowest water level: raaahad in .iale E was thu actual G
' laval ot tn& gronnd watsr table at that tlnm. 3 ity

R i R It 1: worthy of note thnt. t.ha wator lavel An’ tho old Holly Sha:l't.
“° 8500 fsat north of the Fad Shaft, has risén only 4 rut. ‘from 584 to 580 feet
“‘below the aollar, since pumping stopped at the Fad. In the same’ period the-
. water in the "‘:ﬁndmill" well in Diamond. Vallay, ahout 7 miles nnrthwest of
“the Fad Shaft, rose. only one: foot.' Thase changes were 10" grntor ‘than’ “the™ sk
... usual seasocnal changes.  :The water level in both places is 60 to ‘80 feet: bo].ow
" .-the original watler: level in the. Yocan Shaft. There is. nothing. %0, ‘indicate
5 .. thet pumping in the Fad Sheft’ had any a;'foct on tha_nter: lcul :m thc Eolly
__oraﬂ. or. 1n Diamnd Ya].lay. 3 3
'nm to;lcming tab].c “shows the prineipel changss in w
tha shatt and d.i‘ ..nolas, with approximto amunts pumped
ncvation of watar at it
B 50T L -'m

“ period’

- 7/1/48-10/25/46 . 120 " % 1 : ij "sazs,i : 100 - :
'10/29/46-12/10/48 - - 43. . .5 " 7 BB80 =10, St W ot &
12/11/46-2/10/4% . - 63 .7 5. 5,1 L BASOL e o BBy 80,000,000 .
8/11/47-5/25443 408 1, 5,705% 750 47107 o e30p 0 J1205 5 857,000,000
3/28/48-5/15/48 B 5,888 - ¢ o D9R0.Crn ;;_ﬁ?;,ﬁi 0 S e 28 O e s
8/16/48-6/15/48 30 IS0 6548 S eR34 T 2470‘”A 106,600,000
6/16/48-11/22/48 180 -~ - 5,807 . i 5140 b o 8820 1.541 000,000 ~ -
11/23/48-12/16/48" = 23.5 ST BB B o LB 8580 393.000 000;,




.. 13/18/48-12/28/48 - 12.5 = .5,865. . 5850
: _13/89/48-2/28/49 .88 5,980

HhRaths, m mst startling thing abaut thia tablo. aa well as the ohart. 1&

ey 3 -tha tact that after November 22, 1948, while the average gallons pumped . i
" inoreased from 5820 to 8680 gallons per minute, the level of water in the .
Fad 3haft rose 478 feet, - ‘ms- hish.-pump.tng rate eﬂdently s_tarted_a_ srntly
: 1nmnaed. rlow or water. ook iadligor e it _' 3 .' o 4

ataady puu:pin.g at the rate: or neerly 9000 gallons per mtnutu brought the .}
water in the Shaft down from 5150 to 5088 fest. At.thia rate of drop, the

<. .. 18250 Level might have been unwatered in 4 to 6 months. The mud .and grit in
I_I.‘,__tha water mde this mPosaibls._ S T TR Rere s e B EINO A

et

' stmsm oF mmi =

- m nter pmged rrom tha Fad qhart was plped ta a point on tha
'?-:_--dump»a f'.nr hmdred feet north of the shaf4; was run over a good weir for '~
"measurement} and then ran down ths steey ‘1111,916.9 to a north-running, guleh
down which it flowed into Diamond Valley, about five milas away. . 1% divided
in’ navaral channals. ln tha vallaey, and finglly spread out ia a shallow pond
about aeven miles from the mine.  The pond coversd & msximum ares’ of- 1eas i
than a. sjuare mile,: with a-: dapth of lesa than a foot excspt in an: old grnnl
©pit where it was six.feet or: more desp.  The water apparently sank into the’
valley fill of gra'ral and clay or ‘evaporated very slowly’ ‘from the pond. On
-April 15,1949, 4 months after pumping stopped, the ground was still muddy:
whers: tht pond had ‘been, ‘and’ the' gravel pit was filled to within 2 or 3 feet
of "the top.. ‘On: April 28%h thv ntar in: the pit had gone douin only ons oy vt
i o WO add.ltional feot. AS water in ‘the Windmill well' about’ ‘a:mile north of this'
L piY stands. BO feet helow ‘the: surfece; “the clay and graul ‘of the yalley fioor
-:ru-a aﬂdantly reaiszant t& percolation of watar. s

ko In 'ordsxt' to tind whether nr nat wntor waabninking 1nto thergroun .naa.r.
S "_'ifjho shaft and 80 was being repumped, readings were taken Dy ‘Company enginaers:’
-2 ° '~ at gulverts where the water: pessed under roads. ‘The first Tecorded’ reading
'---';i'.*nndatad sxd readings on November 18, 1948, gava tha following '

ht Beat’iing

L g e

2% -3;511' at sha:ﬁ: 0 e 5.000 anl.. por nin.

L 4

"¥ood culvert 3/4 mi, Borth, O 4,393 L&

Concrete culvert, H'way 50, R
about 3.5 miles North: . = £ 5.775' :-"- Pt

_Corrugated pipe: oulvert H'way 20 A
about 5 mn lcsa Torth, . Tl 4 334




e ; 'mue *aadin;a neoud to mdiaata thnt prnct:loally ne wator was

; gatting back into the mine. Howsver, measurements had been ¢computed by dur-
_fece velocities, measursd. by $ining chips that fluated through the.culverts.
.. The: surface veloeity was of course much greater than the average veloeity.

: The quantities of water. flowing through the two. lower culverts (the ‘wooden: o
- culvert having been washed out) wers thersfore: recémputed according to. nccepta %
" formulae, basod on length and slope of culverts, the depth of water shown by .
the highest marks, and the nharacter .,r the culvart. -"-"miu oomputauon gavo‘
. _the' rollorina ruultr 2 EnMIe ol TR , 3 ;

. mmm mmmt pumped - 9.000 ga]w pcr nin.
‘Max. flow through concmte eulvert
< ‘undex Hiway, 50" e 4,570 gale- pcr m:n
Max. ‘tlow thrcuah. oor"'ng&tsd culvert:
"under B‘war 30 S - 6 900 gal..par min

_ praotioally the same la'u!. as.that of the bottom of the pi.pa. Thua gone
© - ditions probadly. slowed dovm the current and quantity to far below tha 6 900
< anllons per minuts 1ndicated 'b" thn tor:nula. ,: -t

A : Aﬁ the atrem 13 now dry, tha maxlmum daoth of watei in the. culverts
: '. 1- uncartain. “The sotual flaw cannot be sccuratsly check:sd. It seems
- posaible that noarly half of the water pumped sank into: the ground. within’"
- three. miluarof th&-Shnft. .The point: whera the wa.a. sank csnnot be detsrmined
A few hindred Ieat from the. shafs the ‘stream cut. a ‘ohannel through looss surface
“material to bodmk. which conaists of thin bedded Pogonip nmstone, dipping""
- 20 degrees. northeast toward the larga Jackson’ Fault, vhich ia nidden by soi.l..
Thare: ave: goo& ‘sized solution: pot—holu and. openinga betwean bads in: thn
lm:stuna; It is at least ‘possible that much water sank into the’ ‘ground”’
_within'a few hundred feet of the Shaft; and found 'its wiy down the Jagkson
> and. the intersecting lartin Foults mtc underground channels . laadm&:;. the
nnmouthnt brought. ln tha heav,y lo on- tha 2250 I.svol' ks

amparoa iith ‘Ehs pmupua history ot Bisbee, G}.oba,'a.nct 'rombstono. Arizonu
i other“-di;striota : 1n _Chihuahns.

gl

J’n nearl? all of t'-uasa m.‘...nes 1t pro'md that the prob}.em consistad or

_mmp..nb ‘out an underground “laks” in the cavities and' POrous 8reas. ‘in1imestone, )

and 'at the some time pumping the inflow from surfacs water and other sources.:
- The fault bloek that cerries the water at. Bisbee is many blmes as c,rsat 83 the ",
dovmthrows orsbearing blook at ] uraka. About 17 billion g.aalon‘! wers. Pumped N

e RSy Y - —— o A e . A = = ik
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e
i

Ln 27 yeara in Bisdes to unwatar tha .Tunction-arigga-bampbell area from the ?70

" %0 the 2200 level. :Sinking was carried on 300 to 400 feet at.a time,-and the . i

5 susocessive levels were fairly well opened up before sinking was resumed. It.

seemed 1ikely thut about half the water pumped was from the water tabls, and
. the Test was new inflow. : The total water pumped neyer exocseded 5000 gallons
- per minute while this plan was followed.. Later on the shalt wes aun}: $0 . o
.- “the; 2800 Lsvsl, with no’intermediate work. With the: 600-foot bead a orosscut
“‘endountered a flow that excesded the gapacity of. the pumps, and davelopment
of the bBottonm. Iau]. hnd to de: diaoontinued tmtil 5 ;
bnn lmrod. - Y e AR e Sy Sy :

:a deep deposit of’ gran]. and. nonglomarate. Aftur a partloularl:r heaw
- clouddburst a water.channel was: opened from Pinal Cresk to the 1200 I.avel.
< and the west. end of the 181'01 was lost. It required- pumping 9000 gallons' po
~+ . minute, corpared with the normal 400C to 5000 gallons, to recover the leval.
'nmrearter dasper lavala wars. atopped befora tha,; raaohed the ‘?'ault. e

In. I.os Lmntos nnd one or two othar Chihunhua lead diatricta.
j.'__.,vatar was snoountered below the lavel of the maln rivers, 20 hiles or more awny.
It could'ba. pu::pad dcnm 100 feet or more. 1n 8msll arsss, but longer: orusscuts

brought. -h:. great rlows that wers nevar eont;rolled. The limestone ab- Loa

e amentos contsined oavea ‘that wers o:;tinuous for: thousanda of faat

o *,In_Ja'bridgt.c sscuts’ through a large. fault o tha'aoo and 1000
_ Lenla;‘ encountersd heavy flows. ‘of water; balmr the vallay. level.  The tota.‘l.
-'--'_nter pmed mcrea_sad 40 1a 345’ gallons pe ninuta, and operations weq;e 5

U e m:dtd,nntion rron\theu;nnd many othar examp ea :
f-aull cases the' water table can ba susccessfully pumped down; 1f shafts ere no¥
“ sunk -too far'at one timnu ‘Ina ‘rerj' faw placoa the. flav has been 86" ‘great

M; Iuroh.. an’ nttompt wes made’ ta ‘Iowerﬂ' the

;" from the originsl lsvel st 5965 feet elevation, to below. the 2350 L'TOI- :
".at 4715 feet slevetion.  Both the Hamburg Dolomite and tha Secre¥ Canyon

 Shale wers tight onough so that a.relatively. small flow was encountarod 1n

\_---__-'"_them. The general water table, as shown by the diamond drillholes, was Wi
“% lowered only 300 or 400 feet by ‘sinking ‘the shaft.’: 'Ihersrara. when, the uuter

‘sourse was engountared by the drillhols in the face of .the 2250 Leva]. crosscu’e.

the effective head was 900 raet or more. :The water @id not come~ ‘in on the'.

“Martin Favlt, but mey have come in on the 0ffice Pault; _uhieh was Aireotly <l

‘reconnected with tha orobearing Block: I-A of: Eldorado Dolomite. Mtar pumplag
wes resumed snd the water had been lowsred to bslew the 1700 level, the high - S

veloedty *ﬂsultiuz from a‘eatnr pvmp cupacity graatly enlargad the waterccurse.




Lo 80 thnt ths watar 101&1 11:1 the: shatt oame up :rom a 1ow of 4‘?'?0 to abova 5100
- Teel. . Pumping at the rate of 9000 gallons per minute was graduully 1owering
. tht ntar again when tho mud and. sravel stopped tha pumping.

e 'Ihia~ aonaitian reaemblaa that at B:labae muoh wore olosaly thnn that £
at Loa Larentos:and similar -districts where pumping made prectioally now i
" impression on the wvater table. . It seems likaly that If lavels had Uesa openad
up at 300 to 400 feet intarvala. instesd of going more than 1230 feet belov

. water ‘levsl all at once,. no'saricus difficulty would have besn et withe o

“the worst, {t might have required 3 or 4 yeers pumping at tho rae. of 5000
g,anona pe: minuta to umatar the ore. arsu on ths 2250 Level. .- R,

g : It. as ssens poaaihlo. % aonsidsrabxe part ot ihs'nor in tha l.ast -
rn Ionths pmping at Pureka was reeirculated water that ren down the Jackson

- Fault or other fraciures, tha problsm'may Be much' nimplnr. #hen.pumping is ¥

resumad, this can reedily de proved by introduecing radioactive isotopes into,

tha cnloharga strm. and teating tha underarou.nd mtur with a Geiser countar..

s ) AR attonrpt was made to determina tlu aouree ot tha unﬁergrnund wata'
hy mlysla of tha mud and grava]. raminins in the znd. or 900 Levsl aump. e

Mty s 3 Jtnpqetrographio mlysia‘of uon,ntainad‘. bits: ot roelr ploked out:
of m gram. otmanph 1 indicated 3 to 10; Fb. 'X.to 5% Zn,. ane: ;r £0,10 024

,,'Honﬁ‘irinanitio olny
- Chloritic m.erin
'mlomita

~vicGoethitet
,'Carboneaeous matter




As monmorillonita 1.-. often a surface aluy mtorial. thi: dhtribution
" asuggests that part of the sludge may heve bae.n washad down from aurtace,
.~ possibly ‘br clrculatad utor._,- G S : e s i

zutar malyu- rrm nrtnua places sav- th' tono'ling ruults. 1n
pnr‘.'s per million* e ] ¥ - i : e

. NaCL 80, Nao$0, 310, Ca

233,7 17,7 F 29.8 ‘88,6 33,3 4,0 44,7 26,4 280.4

: " w Mar.53/49 - 253.2..18.5  87.2 " ©. 68,4 48,5 " 24,0 356.4.

?-,5.rad-shnn Mgy '49 250,1 28.4 '46.8 6 52,7 4557 25,1 333.4-_'-

1 D.nnn ; bR W ?9.5 "z#..a - 40,9 - _ .‘r_'_ 14.6. 6.3 194.4

e (Small rlcm} '

3'11 71 DU Gt G R A LI MRIERY 2%
‘Ditoh from - e i ) : % S
. Devils Qate 5/4.9 70'7 s 574.5 94.7.1 491 4 735 3 c.o 83 'r 82.8 2465 s 330 00 555
Ho}.ly Shafs.: -'-‘"_ 247, 1 28, 4 43 8 21.3 /32,2 6.4| 5:5 z 18.7 _ngs.a.hzw 1 aos

A X . The. wetex: ana’!.ysu shcn “$hat the: hrgo flow: or Sater t-hrough Dwus Guta
o 13 oowpletal.y different from either the Diamond Valloy water or the- undersmlmd
» water.. 'Ib.ars uannot havu been any nrainegs into tha mins-from this aourco. § e
"»J.- e . & '1., ;
Lt ‘Eha nter ln ""all Ho. i, 1n Dimnd ?nllty. iz mora lit& tha mino
i nter._ Bewavar, ‘the much lower zulphate content in ths well watar, and thc
_much bigher silica, make 1% seem unlikely th.at there wan :

o of water. fron the' vallnr 1ato ske nino

0 RS e o E ’lith - un to tryi.ng to datomino tho partilan of we te) th&t oems
,"-'-'Z‘rrom lowering ‘the water table end the portion ‘that omme: from outside sources,.
_ somparisons were made in pericds when the water table, Both {a érillholes .ard -

* in the: sheft, went down; =nd in succeeding periods when the pumps wer's stoppe
.2nd water rose through similar vertical intervals, 7Ths water pumped while
_the ‘water table wes going down evidently came partly from ths local water

table and partly from gflﬂ through -ntarcomu from rore di.ltmt mu.
'_-In tha periods: :hen the punps were: _stopped the flmv rm outlida uqtmllad

matermg t!rﬂlhole rea: from 5886 to- 5620
in 190 days, 5/16:t0.11/22/48, " .. s >
"':Pm:ming Av.:5300 g/p/m or 1, 447 000.000 gal. total.
Refilled in 214 deys. A
"7 Pumped from water table 540 g/p/m or 14? 000 000 gel. total.
. Pumped from outside sonrae. 4%0 g/p/m or .1 300 000 000. snl. R 3 e
totsl. . . . - R e




Unwatarin; !’ad Snart frcm 5920 to 5083 rt.. or 832 ft.. in
_213.5 dsys from 5/16 to 12/18/48, .. o' 3o
‘Pumping Av. 5670 g/p/n or J. '?4.0,900 000 3'31. total. &
-Refillod 1in 82 days. i . i

Pumped from water tabla 1270 g/p/n or. 390.000 000 ~al.\ tOtal. ®
‘Bumped. Iromoutsida sources 4400 g/p/m or: 1.550 000 000 sul.

“from :/w €u 5/13/4,3.

*

. Puzping Ava 2330 g,p/m o::- 150 006 000 gsl.‘*'f‘._”_ _

‘Ref1lled in 61 daya. G - 5 '
P\mped {ron water tablo 1645 g/p/n or '?8 000 000 gal. total..
g trom :mtaida uouroes 885 g/p/m or 4.1,000,00 _gﬂl.. _total.
A ; c.omputations uu. ut coursa, a#proxumta. hut thqr *show |
e thnt aa mto of pumping mcraasad a mzch. grnater praportion of total water

~f_'-1m* An drillholes oz in the shafts' This may have been dua‘either to
_opening up. the nnderg-ound channel su that mére water flowed in from'a:
_d:latnnt souree, ox. to reoizculating water thﬂt TaL do..q eracks fro:.: the

DEINT ; An atta:npt was also mada. :.--compute tha possibla annu.al amount.

' 'or ntar ‘added’ to tha water: table from: the: proportion of rain and anowfull
. tha¥. gets into the underground teble. Wr. A;u:en, of tha Fater aasourcas
nj.vision. U, 5. Geologleal Survey, stationed’ in. Ely, bas estimated thas: about

o ?3( of the annusl’ precipitation of 12 to 15 inches at Eureka may got- into the
- Water table, and the rest is’ avaporatad. or carried away by the surface
dxainage. - The:srea’ phat ‘might beé tributary to the Fad workings:is- mout 3
unnrtain. ‘It does no#% extend 'as far. as the Holly ,.éine, 16500 - feet forthe "
“In $he Phoenix Incline the water tadle is reportad in U B4 Ge Se muogranh
-¥II to have besn 650 ‘feat hlgher then. in. the. Richmond. Shaft “half a mile’ 7.
turthar northe/ Evidently in 'the mbuntein rangs: in. wh.ich $he mines are’
sunni-ed, raults gontrol the mtar tabla to.a 13;3& 695!«, and .,urtane
mter fran onlr‘a- oampmtivdy: smalY’ area would’ raaah\ the nine work.'gns!

: t ‘Zopss
ﬁ'ep gravel 1n Sprinc v‘hnor nnd. Diamnnﬁ Vaney As. stil}. wa uncartain.ﬂ _
A diffarenca' ;ntar'-lh're;. of more than 12-00 foet. 'tmt'arﬂm.~ e .£230. _level. !‘a
=85aft, and-the-well in mwml ‘Yalley, 7 or 3-_3113@5 um. “did not affeat..
-“the water:inithe well. . The wery slow secpags’of water. from the gravel pit
7.1nto which. tha mine: water. wantm‘lly ran proves thst there s no rapid or’
--htrea circulation through' ‘tha elay ‘snd gravel of " ths'wla.ay bottom. At ‘the
yery worst, thore might: bs @& slow drainage ot water that, came “{nto. ghe- part
ot Spring. vallay\ south’ ofy or above ‘the mine, _a,long i‘mﬂ.ta ‘and into the Fad
: 3hatt area.  The total drainage araa o_i_: tals pa_rt. of & pring Valluy 15 at
moat B or. 10 aquare milsa"""' ' : :

e r-*J-H. o «x ""?&P"-ﬁ"ﬁ’\"?
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: Enn ir tna urea .tro:n _which: surraoa watar ‘may” dmm into Fad.
Shaft. workings 1s doublad which 413 most. uhlisely. the gquount of water, that :
ucps ‘into: the. mrnngs fron( ‘annual. maaipitation would be' loss tlmn 1900
"'.3!110:13 pér minute. The" groat flow of water aviden*ly cams from pumping down
‘ntor that was already stored in cavitias in tks 11mat:~ ¢ an d Eolomne.
-and noa tm cmmt‘qdditians 0. the utar» i Aol A

“.-5. It la iupoaaibla to say hm- munh:mlter 1s atorcd in ths ‘arsa that
- \‘-.,nui e arained.‘ndr. ¥e B Romig 48 —akinzx a =tudy of this problem. II'
Tshe drap-in water in’ tho drulho].es froa May 15th toiNovambar ,‘»22, 1948,

Camounting o 264 tt.. 40190 daya, i rap:asantatha, it might be’ naos*sary
.. %o pump-4.4 $imes 1,447,000,000 gallons, or 8, .550.0‘.){1.000 gallons o unwatnr

. the 2250 Level, & “The: aotu'.'-l amcnnt would probably. ba much swaller, A8 -
- indicated by Csse I of the comput&tmm ‘on Page 23, most. of ths mtor pumped
4y osme from outside of .the dreined eres. . Part of® thu -outside water may heve
" some from recireulntion of water alreaa.y punped. and pnrt of it ‘certainly i

Y .dpained waterOoursu to rax below the lowest point reached by water in the
. drillholas.. ‘A% the. ratq ut wiich watar was going down in the lust 20 days:’
ot pump*ng. an additional 2 b‘llion ..o ng h...].lion gsllnns would hava drainad.

%he 2250 Lovel.

4. 14 seems probable that- uith-pr par_..procadur , Block I=A a 'r.he.._ :
2850 I.eval can be -opaned - up by pumping not’ to-exceed 4 to 8 billlon gallons
of mter. ox lasa than d,oubla the amoun* ot watar already pumped.

smll unih'a, qdded s ihn fl(ﬂr of’ yater im

oo largs mhaniul dcparmn and shops. 'ﬁ__ o8t

.. Doalk, ooa*ing 15.5¢ per: sullon delivered. AS”a resul 'alaotria power cost
Xa 'F?.f por ?mh, ancr pumping from. botu_raan the' 1'?00’ and 2000510701 “eost rra:n

Sinking tha Fad‘ Shaft cost; approximataly "$640 per. foot, mcl'uuing
tna cost of pumping up to’ 1600+ gallans of - water per minute. This also 1nclnﬁed
‘aserly all of the heavy. overhead expsnse st the mina: the ‘gost-of steel sets
bhﬁw were used for a large part ol‘ the depth, partly beaau.sa good shaft SEAN _}._--

. “* i&'ﬁ'ff*’ '&a“ﬁﬁﬁi@*&“}

T
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: '_:‘Trj_l___ti.mberu were not available, nnd ths codt ot oonoretins tho ahart .tn sedtions %
,-::_whera the ground was. bad. The. eoat of. attltim and othc:c .xpanau were |

: oubla the mrmt thnt wuld heva baen naoaamy 1n mora ruvorable tims. :
' &ﬁouuod amyaia of put upanaea can. aom no uletul pu.rpoaa. 3
_If rutnrc expenses wou.lt! be ‘on the sare scale, it is doubtful "if eny ndditional
work would be juatinad. . Fortunately, it seems rsasonsbly certain that future-
.eonts will be nmeh. more moderats. - The shaft is down and in good shape, ample
.~ mackinery {s on hand for future requirsments, the cost of fuel oil and obher e
%, supplies is:decreasing, and emple mins labor {s now available.' The cost of e
_unwatering the mine and of Opening up deeper levels should not be en:cesaive.
canparod with tho ponible siza a.n.d sraﬁo ot orubodlos.. T i ,

?ms.)oas FROM PAST mno-s

Ve S Analy:ia ot tho attempts to matar tha m.ine 5howa five principal
raaao s ror the past railura. ‘,yth_ T e S

'*. i

-makins sure the water tabla was. ralling as the shaft was sunke -0 i
The resulting high preswre, when the water bearing: structure was ©
+ finally tapped, was so great that this rapid-current eroded the
s.8ides of: the watorooursa, making the flow prohibitive. It is probe.ble
“that 17 the ground ‘hed been drained a few hundred feet-at a. tim, -
tho tatal Quantity of water would have. baen smaller.__

nlholos- in tht orc uaa nru not roopaned unti.l near__ the . :
gnd of" the- pming oampnign. ‘As’ @’ ruult ‘there was: no way -_to ta.‘LI
haw rapidly the water tnbls 1n the ore’ area was: goin: dowu. an

When' the w-tar door was: puk 111. $ ¢4 ns designed to atanﬁ. ths; pressure
that umd. likarly, ‘gnd’ not: the minmm ‘pressure that oould. con- . :
_ »«_ruh'ably be. -ncountsrad. It would have been safer to: deaim doors
T with'a bigifagtor of: urotr ‘above" the ‘greatest’ pouiblo.'- pressure,
AL dooz ,__thet fuls 13 worso ‘ahan no door, aa it causes ‘ths ntar

v Be i, ) dr : -of-tha face of tha 2250
- _ZLavel oroaacut.-—lt saems’ 0. ba better practice to carry such holes
7m0 Pest or more ghead: of. the face where the water table may be far
<+ »above the crosscut’ ‘or other heading. While it 1s not cortain that
- ~ona drillhole’ would hevs hit the watercourss fram.which the. lsrgs .
. #low oceurred, there would probably have beex. sufficient warning
so that the erosscut could have baen stopped until the poaition of
the water table was measursd. If the large, high-pressure flow had -
been encountered by a 50 ft.. drillhole, it could have been gontrolled
by a valve so that the water would never havs exceeded the capacity
of the pumps. The water could then have been puamped down: gradually,
and the position of tha tabdbls would have been known at ull tlmaa by
measuriag the preasure at tha drillhola. - . u

i




ST Anothsr edvantag& of‘oarrying a drillhole ahaad of the raeg is tho

, . saving of head against the pumps,. By oonnecting the caaing to the =
! ‘pump sustion, the effective head is reduced to that from tha 107&1
'*ff of” thu water tabls to tha surfaec. ﬂft«

Tha.pcaaibility that some orftha watar that'had:bean pu;,ed qu ¢
flowing_baok into the- shatt was not eliminatad.. The bse of it e e

g By taaing auvantaga or past sxperianca, at'Euraka and elaewhnro, 2
tha‘oont nnd hazurd ot fnture unwataring can be graatly raduuad.. e :

ps FUTURE P“OGRA!

S et It 11 tnpozniblc to. plan a program thnt uill cover all aontingonnies.
IThere 13 a remote chance thet no higher ore will be found, and thut the coat ok
Zﬁiiot unwatorina.ths 2250 Level will prove excessive, It is far more probabla
"‘that valuable orsbodies will be found on or above ths 1700 Lavel.  The cost :
.- 'of unwatering this level will be comparatively azall, and the profit from. 3 s
* the kigher ore. should more than pay for opaning up he 2250 Lavel. 'Ths . ‘
-7 following program 1is therafore reccommended, with the provision tha § reaulta
: 1f.or the,earliar stagos may mndity succoeding stagas or tha oparation.*,--.-w :

Praliminary nr1111ng_f'“

e ek -\:ﬁvtai Drill nt 1anat-one Vortical”churn drillhola from tho ‘surface S
» %0 datarmins the: poaition of .the Eldorado Dolomite in' Block I-B nurthwaat of |
%, the Bowman Fault. The first hole should be started 530 feet N 45 degrees ¥ ..
: fﬁ"from.tha Loean: bhatt.. Beationa inaicate that this ‘hole will ecross the Bowman
- Fault into the: Eldorado: Dolomite at 1100 or 1200 ft. depth; ‘and will reaeh
© . the bottum.of;tha dolomite:at 1500 feat: dopth. ‘There is a: good ohance thag:
- .i% may find atrong mineralization or ors.  If. drllling is not too. axpansivu
. 'the hole ahodld be eonxinuad through the Ruby Hilk Fault to ahout 1800 .

. .-Tho churn drillholnfshould ba caaad. ;
watar larel in Block I—B can bo-maasured wh n pumping‘:s stnrted.

e B :(b hcantinun uiamnnd Drillhola G, whiah was’ started from ths 800 f
“'uaval to cut the bottom of the Secrat Cenyon Shals at about 580 feet depth f
“and the Ruby Hill Fault at about 800 feet.  The latter, intersection will:

_'bs at tha horizon of the. low grads, higher mineralization found in Holes: B.

¢, and T, A sesond hole may ‘ba reguirsd to prove whether developmsnt- of

these beds noer the ocenter of the Eldorasdo Dolomite is 1iksly o find: ore. ;
One of the holes should be continued into the footwall of the Rubj Hill Fault._;'v
tv lock- for «La dolomite that shuuld,unﬂerlia tha qUartzite._ e s
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(¢) From the foot of the raise that leads from the Locan $0O Level
(20d Level Fad) to the Richmond 800, drill a 400 foot hole down 60 degrees
scuthwest to dsvelop the interseotion of the Richmond Fault with the Hamburg
Dolomite that underlies the quartzite. If the quartzite proves to be
unexpeotsdly thiek at this point, a second hola may be neceasary, starting
100 foet further northwest aad at a 70 degrss iuclination,

The drilling program will involve from 1800 to 3300 fset of churn
drilling and 1000 to 1800 fast of dismond drilling. I will not be necessary
to operate the Fad Sheft while the churn drilling is in progress. Ths
drilling should be cowplsted in 8lght months to a year. The total cost,
including necessary overhead, is sstinated as from 340,000 to $30,000.

2. Development on 1700 Lavel

It seems liksly that the abovs drilling will find ore or promising
minernslization on or above tha 1700 Level of the Fad Sh=ft. The next step
in the recommended development will be to pump the water down to this lavsl,
and t9 crosscut to the indicated orsbodiass.

Ihs unwaiarizg can best be donse by the two submersible Byron Jackson
pumps now on surface. These pumps have a capacity of about 2500 gallons per
minuta each. Diesel gsnerstors now installed should be more then adsquate,
Present station pumps csn be used after pumps now under water ars rscoverasd
and reconditioned. Suctions should be kept just below tha 1700 Lavel, in
order to prevent another mud flow thut might bs caused by excesslve stirring
up of water by suetions at the 2250 Lovsl. Changes in water table should be
measursd regularly in the new churn and diamond drillholes. If rsdicactive
tracers show that part of the water is being recirculated, the discharge
water on surface should be piped or flumed well out into Spring Valley.

In order to avoid a large flow of high pressure water oa the 1700
Leval, it sacue best to cut a small station on about the 1450 Lavel, and to
do a little development on t:is lavel. If drillholes have found sncouraging
minerellization at this horizon, a crosscut should be run to the ore. Other=
wise 1% will be sufficient to run horizontal diamond drillholes 1000 faet
west and 700 feet southwest from the Shaft, to cut through the Bowmen and
OZfice Faults into Fault Blocks I-B and I-A. Water flowing from the holes
can be controlled by valves so that ths capacity of pumps is not exceeded.
If the water does not exceed 5000 gallons psr miauts, unwatering ths shafs
to ths 1700 Lavel can proceed while 1450 Level drilling is in progress.

/3 soon as the 1700 Levsl station pumps have been recovered and
raconditioned, a crossout should be startsd west or southwest on this level,
directsad toward the best showing found by drilling. For the first 500 feat
or mora, this orosscut will bs in Secret Canyon Shals, and thare will be no
dangar of a graat flow of water., Thoersaftasr a flat diamond drillhole should
be kept at least 5O fset ahead of the face. JIf a large flow of water is
encountersd in the drillhole, th2 crosscut should be stopped until the flow

dascrosasas,
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The time required for thils second 8tep in the development will
depend on the amount that must be pumped to lower the water table to the 1700
Level. In May to July, 1348, the 1700 Levsl was recovered by pumping 2200 to
4600 gallons per minute for 2 months, or & total of 265,000,000 gallops,
This would rsquire only 37 days &t 5000 gallons per minute., The inconeluaive
evidence of Hols I indicates that in the 2 months the water table in Fault

ed only to about 5700 feet elevation, 420 feet above the

1700 Level. #hile most of the remaining 420 feet will be in impervious
Secret Canyon Shale in Bloek I-A, this norizon will be in Eldorado Dolomite
in Block I=-B, whers the ore is likxely to ocour, It is possidle that before
Block I-B can de developed on the 1700 Level, 1t will be necessary to drain
2,000,000 squere feet of dolomite for 400 feet depth. This might contain §
or 1C% of water filled cavities, or up to 600,000,000 additional gallons,
Tnlargement of the 2250 Level watercourses by the large flow in the last
months of 1948 may have greatly inecreased the area that must be drained and
the amount that must be pumpad in future operations. The total amount of
water that must be pumped before a crosscut can reach the possidle ore area
oa the 1700 Level may therefors bs from one billion to two billion gsllons,
This might require up o 10 months of pumping at 5,000 Zallons per minuis,

A3 there are almost sure to he unexpected delays, it is safer to
@ssume thut it will take 18 months from ths time pumping starts until the
promising ereas sre developed on the 1700 Level., A rough estimate of the

coat of this development follows:

Pumpiag 5,000 gal. per min, for 18 mos. ,
@ $0.17 per thousand gal., or 435,000
per month # 630,000

1450 Level Station and 1700 ft. of
horizontal drillholes 25,000

Crosseutting and drifting, 1700 Level,
2,000 £t. @ $30,00 80,000

. Short Drillholes, 1700 Level, 1,000 ft. 5,000

Overhead, Insur., ste., $8,300 Per month 150,000

Total $ 870,000

The above estimate takes into account the reduced cost of fuel
0il, and the reduction in overtime and Other expenses that should bs made

in the future.

If, as seams possible, part of the water pumped in 1948 was re-
circulated, the time and expenas of the second step in proposed operationa
wlll bs greatly reduced.

As nothing 1s Xnown 0f the shape, size or character of possible ors-
bodlas abova tha 1700 Levsl, it i3 impossibls to maxe en acourate estimste of
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the added cost of bringing the mine to production aftsr a crosscut hes
reached the ore., This would include raising the Locan Shaft from the 1700
to the 1200 Level for a second exit, opening of service levsels, and pumping
and overhead expenses. Exclusive of a mill or other treatment plant, the
added expense should not excead §500,000,

3s Development of 22830 Lavel

If, =3 expected, ors is found sbove the 1700 Level, unwatering to
ths 2250 Level can proceed gradually, with intermediste levels planced asa
nasded to mine the orebodies., In this case the cost of deeper development
would b2 met by part of current profits,

If no orses 1s found above the 1700 Level, most of the development
on the 1700 Level suggested above will still be recessary, in order to
lower the water table gradually.

The next step will be to pump the water down to ths 2000 Level
atation, at 5000 gallons per minute, This unwatering could probably start
sevaral ponths before the 1700 Level work is complsted. Flat diamond drill-
holss should then be run 300 fee’ west and 500 [ast southwest from the 2000
Lavel 3tation, through the HJowmsn and Cffice Famults, to maks sure the waber
table in the ore area has been lowered to thls elevation,

A8 soon as the volure pumped from the 2000 Levael falls below 5000
gallons per minute, the shaft can be unwatered to the 2250 Level. A water
. @oor strong snough to withatand 1200 f¢. hesd should thea be coastructead.
the crosscut should then be driven to the ore, with a diemond drillhole
at laast 50 feet ahead of the face. Tuls procedure will avoid any dangar
of loasing the shaft through a sudden flow of water,

The amount of additional water thas must ba pumped in this third
stage of developwent 1s uncertaln. The total pumpsd in the 18 months of
the sscond stage would be nearly 4 billion gallons, which should bring the
water in the shaft nearly down to tha 2000 Level., The total quantity
astimated as necessary to lower the water table to‘'the 2250 Level is most
unlikely to exosed 6 billion gallona, This lsaves slightly more than 2
billion zallons to be pumped in the third stege. The additional time required
for this stage in the development would be about a yenr.

: On this assumption, the estimated added cost of stuze three would
be as followsa:

Pumping 5,000 gal. per min, for 12 months, 9 $0.22
par thousand gal., or 245,000 per month

2000 Level, 10500 ft. of drilling
%7250 Level, Cleaning up sand water Door

2250 Lewel, 1500 f{t. erosscuts aad drifts
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2330 Level, short drillholes, 2,CC0 feet ¥ 10,000

Jverhead, 12 mos. 2 $8,3500 ; 1001000

Total $ 720,000

As in the second stage, if thers was recirculation of water in 1948,
the time and cost of Stage 3 will be greatly raduced.

The additional 2ost of bringing tihe property to production cannot
be definitely estirated until the orebodisas have been opened up. It will
ba nesessary to reise to the bottom of the Looan Shaft, axd to repair either
the Locan or the Richmond 3haft to surface for a second exit., At least one
sarvise level must ds run, Pumping and overhead will coatinus while the
praparatory work is im progress. Assuming that ncne of this work 1s done on
the 1700 Level, it will not be safe to figure on less than §1,000,000 for
the extra mine sxpense befors large scale production from 22350 Level ores
can start,

4. Production

Because of ths expense of pumping and overhead, 1t is essential to
start producsion just as soon ss possible,

If the five drillholes in Block I=-i are reprasentative of futurs
ore that will be found, either above the 1700 or on the 2250 Level, the best
Plan will probsbly be to begin by shipping the richer ore to a sustom mill
snd smelter in the Salt Lake Valley. Ths gross valus of metals in ore of the
grads of the 635 fest cut by Fole I, with lead at 15 cents and zinc at 10 cents
per pound, is $67.95 per ton. As the ors is a heavy sulphide, the exira
expense through milling in Salt Lake instesd of nesr the mine would be com-
parstively small. The net return from such an ora, at the smselter, would bas
agbout 323,00 ser %ton. The cost of hauling 70 milss over a puvad highway to
Zimbarly, and of railway freight to the custom mill, should not excead 53,00
per ton, leaving s net of 217 per ton at the mine, Tais should mors than
cover the cost of mining, pumping; and overhead during the psriod waile a
treatment plant is being designed and built.

After a local plant is built, with operations &t a flxed depth for
ssveral yesra, the quantity of watar pumped will decresse. ¥ith production
at the rste of 500 tons of ors per day, the pumping axpznse per ton will nog
bs excessive. Dased on experience of other mines whera conditions are similep,
the totsl cost of mining, milling, and overhssd will be about §10,00 to 212,00
par toa of ore. This would give a fair profit above the possible return of
aearly 315,00 per ton of avsrags grade ore,

Until mora 1s known about the sizs, grade, and position of the ore=~
bodiss, no mors accurate estimate can ba msde., If large orebodies ars found,
partiicularly on uposr lewels, it may be worthwhile to bring in slectric power
from Boulder Dam or natural gas from a pipe line thed will paas through Llko,
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It explorstion for oll or gas ncw underway 30 to 40 miles east of the mine
is suceessful, the power cost will ba enormously decre=sed. Ths approximate

sstimate of costs given above should be a maximum, which may be greatly reduced
by any of sevarsal possible developrents.

lconcLUsSION

The great expenditure and the fact that success is not certailn

kes it essential to securs favorable medifiestions-in the underlying lease

t Eureka, The time schedule in that lease csmnot possibly be met. The
royalty of 15% of net smeltar resturns is excessive, and szould be meodified
to provide sither for a much smaller rcyalty on smelter returns or s royalty
on the ‘nat profit. Bscause pressnt tax laws make it impoasiblea to recoup
p heavy investment unless the profitabls operation iz long-lived, future
investment should bes in return for notes that are ps,adla-out of first profits.

If a satisfactory leass is obtained, the proliminery drilling, at
n estimated cost of $40,000 o 380,000, will be a r3markably promising
gpeculation. Thersa i3 a zood chanes thut tils work will find large aand valuabls
yrebodizs on and adove Hhe 1700 Lavel. J.ca oredodies caa be developed
aderground for an astimated cost of §870,000, Tha addad cosi o prepariag

sesond axit and servies lavels, which would not bs done until success is

ssured, might total $500,000., The total sstimated expense befors produetion
tarts would then be from $1,410,000 to 1,450,000, A trsatment plant would
@ added later. Thla expenditure 1as liksly to rasult in one of the greatest
1ining distriets in the country.

If no ore i3 found above the 1700 Leval, the venture will bs less
ttractive. The future of the mins will thsn depsnd on the 800,000 tons of
re indicated by drilliing on or near the 2230 Level, and on extensions of
his deep ore that may add grestly to the tonnage. There i8 a remote chance

that the flow of watar on the 2250 Level may be so graat that the cost of
ining and development will bs prohibitive. In this case the investment would
s lost. It is far more likely that a total expenditure of 32,650,000, plus

the cost of » treatment plant, will be adequate %o preparé the desp ore for
oduetion. 'The possible profit would then be many times the Ilnvesitmant.

i3 possible profis fully justifiea an attempt to unwater the 2250 Level

pyen if no higner ore 1s found,

o B Jrorelona—

jsap ¥rancisco, Californila.
faugust 20, 1948.
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