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Mission San Xavier Combined
.. Toetal Cost Per Foot: ' '
Core Drilling (1) 3 1Z2.80 13.79 13.12
Rotary Drilling (2) G.25 6.2 , 8.3
Churn Drillin 18,42 - i2.42
Total Drilling £ 10.62 10.32 “10.53
Total Contract Cost 970,348 338,668 1,3@9,31%

Fotal Contraci-Flus- 1,465,495 556,050 2,021,841
indirect Cost T

GCapital Costs:
Lab Building & BEguipment 32,164
Water Well, Punp, Taak,

) etC. }9=93i éﬁmﬁ
Total Contract-Indirect~Capital Cosit : Gﬁ. @a@

NOTES
At

{1} ALl Core drilling -- including coring in the “scout” holes

{commonly termed “rotary" haleﬁ, se@”p@we 15).
{2} ALl drilling done with "wrockbit® wr mud eircevliation,
‘ {3} Drill operaticn tide only, includes running rods, etc.
{4} Including cesing, veaming, cenenting, repairs, mavitg;cmc.

{5} Indirect coste as used in the foregoing and all ensuing cost
tabulations arve as follows:

San % of
_ Migsion Ravier Conbined Emdirect
Salaries- Geol oaiCaz. : . -
& EﬂW“ﬂwgw $131,8712 31,897 163,385 23 Q
- Geophysics ? 5,30% 16,285 15,507 2.2
Payroll Labop = :
Geolegical % Eng. 228,588 105.589 334,154 45.9
- Goeophysicol 4,436 18,883 23,028 3.2
Assaying 2L,8L7 3,174 24,993 3.8
Preliminary | wﬁﬁalw , '
lurgical Testing 19 f?g, - 19,979 2.8
Supplies v 43 .4883 - | 9,701 51,184 7.3
Autcmobile and o o
Truck BExpense : 20, 480 11,312 31,792 4.5
Insurance - 1,838 520 2,158 0.3
Taxes 8, 45? . 4,547 13,024 1.8
Cther 11,285 21,746 33,041 4,8
$485,143 217,084 712,237 100.0
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¥avier Reservation was begun
- ing permits had been ob-
4 in August, 1888,

in August,
aine@ on

2a

Cors and siudge somples from the Mission Project were
“akew iv the begi: ing to 3ilver Bell % on and 2S28Y.
53 ﬁqmdg;arw laboraiors waﬁ‘iasgﬁiﬁeo in Scuih
Ahﬂ&ﬁny QD”“ 2 ﬁhe ﬂvﬂ‘~at Zor pr ampies for sgsay,
Constraction af the praseat laborastory on t?e ﬁsm fouw
miles east of the ﬁiw~w
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MQA

n Mi
% property, was hegun in Hevember, 1886,

aud the laboraiery o Len was noved to this beilding in ueceﬁh@ya

1988, ALl sample sS993 was eonsolldated in this building 8%t tha

time. Ao additional | sgunre feel of storage was added “a @m asb,

1857 e accommodate vier Reservaition sanmples.

Geogranby and Geology

Tae HMigsicn property lies noribeast of the fierrita Mouns
tains, shout tweniy miles socuthvest of Tucgon, Arizona. + is
gitunted in portions.of Seciicn 34, T.168.; R.L3IE., and Jectiown 36,
T.168., B.138., some sim miles west of the lognles Highway. Bee
Index Map, Attachment B. The San Faview Reservation adjolns the
¥isdion area opm the neritk 23 can be seen on Ehotograph HNo. 14.
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4
outcrops in the Mission aren

and only two on the Reseyvation, both
small and showing some minexaliz

ation.

The alluvial cover is composed of coarse and fing gravels
and sznd with occasional bands of cobbles. Seme thin caliche
lenses are presemt. A well conselidated layer of conglomeraie
tE£m°é vealiche cangiomczxﬁe“ varyisg in thickness from a few
inches ¥e 407, oceurs imme &1@Loly above hedreck. It eﬁntainsa in
g_aece abundant ezotic coppeyr oxides and ‘silicaies. the San
Xavier ﬁcse vaza n the gravels are underiszin in cer L&iﬁ logalities
by 2 thick series of post-mineral volecanics and sedimeais.

‘7‘

The Yission and San Zavier aveas include an exntensive zone

ef hydrothermal slicration-mineralization in sedimentary and intru~

ive rocks., Dissenirated @y's“c and eha 1conyrike ﬁevvade all pre~
mﬂaer 1l vocks in this zone, wiith the principal ore grade mlne?%lﬁz%m
tion occurring along ceriain favozvable timestone and awgai ite _
horizous in the sedimentary seguence. Yhese horizons form moderately
to sieeply dipping tabulay ore hodies ranging fvom a few ”mem o
over 200' in thicknes S5 '

"he principal rock types of the sedimentary seguence are
argiliite, arkose, guariziie and limesione. Limey wmembers have
been converted Lo taciitse zad hornfels, The ore occurs principally -
in taciite, hornfels and argillite. Ilarge, Eil.mi ike bodies of
nengonite porphyry and narvew dikes of andesite intrude the sediments
of the area. The monzeniite is mineralized th*@&g @Ltg bui the copper
content is genewraliy low, ranging fyom $.310 to 0.60% and averaging
about .20%. The andes **e dikes, belng posi-mineral in age, are

barren.

>

3
3l

The oze minerals in the primary zZone are chalcopyrite with
rave rornmie, in the thin, leached zone there are copper silicates
and ozides with rare chalcolrichite, cuprite, and malachite, Between
these {wo zones is a thin, discontinuowe blanket of uhmicaexﬁe, whicdh
ceccurs mainly as coatings on sulphide grains, Also present in the
&@masim arn ga ?nnasvsﬁhale*ite and m@lybdeﬁ‘me with very minox gcheel~
cent of the minevalized zone ranges from 0.10
RECS nnwaxgmaue}w 1.0%,.  Within the ore
ainly pyrite and chw“capy?ite* ranges
, p 0%, Locally, withinm shart
dxili iﬁZCiCC ts, the rpange ip grade and sulphide content may be
much wider,

t numerous faults and slips

The FECOVer el core shows that

the ore =zgne., These fraciures
e
2

h@vinﬁ various attitudes tyaverse
range dp thickaess from 178" gouge s B3 up o several feel of
breccia apd gsuwe, and are considered to be mosily post-mineral im
age. These thicker zores are a kind that commonly is difficuli o
core with high f%ﬂﬂ?ﬁrj« The »iys iﬁal characier of the ore ZORe

ag a2 whole is such that 1f is more difficult to core than the average
disseminated muiphj de deposit. '

3{“‘ “
o

Eﬂgim@er&ng: : .

"b

Excepting the fiysit 60 holes which were irregul larly apaced,
the Mission area was drilled on a rectanguiar gxid, Holes were
inte

spaced at 300° imtervals morib-zouth and 283" intervals cast-west.
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in the eastern and centzal 9&1&5 of the ove h@ﬁ” a number of holegs
were spaced at ?5@? %ntcrvalr ajlong some of the norihesouth lipes.

The San Havier Reservaiion wag laid oui se that holes gould
e spaced o form equilateral iz The hasic east-west Lines
were roads put in 2000° apart aph Mo, 14) with stations
along these woads 2389.4% aparit. These statioas were further sub-
divided, 1f closer spaced holes were nesded. The aitached diagvanm
shove the bagie subdivisions {Atitachment 3 This grid was surveyed
by trapsit and fape witk trismngulation contr 1 in advance of all

e
By

”@ srovide & zechangulary

work on the Reservailons It was desigaed
set of ac caraﬁalp SuL vcyed jﬁin"o Zoxv geoophy mca“ surveys as well

‘-c:,

as To permit the nrali tminary, wide-spaced Lceaz holes on a trisngulap
patiers to be systematii ca& ed in with the subsegquent elcmer
spaged holes needed fto de £ine wineralized zones,

Locations for driili hole
heavy eqguipment gontracior. A1l
was dope by the sans operaior.

etups were prepared by a iocal
NER IR d line brushing

General:

Drilling on the Miscgion property was begun on 9/28/54,
under conbtract by the @ﬂlicé Geophyeical Company. The initial
ﬂri&mmnw consisied of 12 shallow {1631-2791%) holes spsuced at inter-

als of about 2000° <o determine the areal entent of aidnewalization

i% Lh@ alinviwm-covered bedrock. This drilling wes dome by & Maye
hew Modei 1000 rotary dpili,

On 1/10/55 the Joy Monufacituring Company started deillin
on the preoperiy, under coniract. It SooR becans &ﬁ;&‘eﬁﬁ that the
large Moded 250 diamond drill being used wounld not give the desired

G

}
’G
2

resulis when coring, due Toe lack of seasi ivity of conirols, ahis

grill was replaced by a lModel 22HD (zez Pholtograph No. 53 af

drilling one hole. The Joy %aanacmu?ing Comnany centinaed L@

drill on this nvaaaﬁ* ané Gﬁ the Sun X&viex b“@dﬁﬂ maeng from mﬁe
€

o seven of these iy
a Model 75 {(sece Pﬂ@t

&fy itype ﬁ“i.i hﬂilom
sa@v“ holes and for de Bit deviliing t ?1ourh certain
blocks ef post-ninerdl gpdiments in the San davier
aren.

, Several other contraciors drillied & few holes eagh on the
mv@ﬁé@ta in ﬁnsuscessfmi attenpts to improve on sappling resulis
1&@;05 reduce drilling cosis. These contraciors dr:ll@d COore,
rotary and churn drill holes.

- The prepared drill slies consisted of flast-tapped mounds of
esrth 307 z 13° with = 20% x 10° pit 6° deep alongside (sece ﬁ%ﬁache
metz DY, Due to the fliat tervain, it was necessazry o dig pit
beside drill setupe in ovder to galn head for sampling e@*imrent

and sunp tonks.
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Water was supplied to the drilling conitractors at the
Compan 3”8 £ield laberatory, located amwroai axtely 4 miles easi of
the drilling sreas.

The countraciors supplied a
sary to perform the drillinpg ,@e~ai
driiler and helper Ifov ?un drill s
a Foreman for cach shift operaied.

personnsl nOScSe
el ipncluded a
rivers, and

_ The édrills were run on a two-shift per day schedule fer
most of the BrOgTanm. ano Cﬁv'n driil PDEdeCLO“ ané some of the
thers operated thyee shiiis per day.

A &Gmwanywemniogcﬁ camgﬁer was assiguned to eazck drill esach
shift. This man took charge of the cove, siudge, and charagier
panples; measured hole du yihs and lengths of yuns; and recorded
these dats on various veporiz. The ssmplevs were svpervissd by a
Company enginecey.

Piamond Dxilling:

Bauipmenl, HMost of the Aiamon ore driliing on bhoth
projects vau“agﬁz with the Joy Model 22HD fruck-mounted drilil. The
eoring was storted ¥E zize, ”Ee hole was reduced fto BX gize only
when caving and/or water logs became excessive and could not be
controiled by kois con dicioners or cemeni.

d
2}

The “M" sewiesg non-yotating, 108! core baryelis were used
ip dzilling 2ll minerzalized yrock When rotavy driiling the posi~
mineral - eic wies and sedinents on the San Havier ground, 2 cove
sauple was obizingd ot cerialn ﬁ;zcwvu*s {when awe@e& for vock
idensification) with a standard cors barvel, with or without the
swivel innertube. In these iy sLanees good QO“P reoOvery was noi
2 yeguivement.

Foy mogt of the driliin aree~yaterway mediuvm maivis

%iﬁ of copventional desipgn was used. Face dwse%ﬂ?ge bits were.
ried in 2n effoxy to fﬂp:&% corg veoovery in soiter rocks. The
r@ﬂaluﬁ shcwe& low bit lidfe with cove recovery data belng igcons

3

-,

clusive ag to any ot i? 1tage existing over conventional bits.

Pmoceﬁureba The dismond delll holes were staxted by drill-
ing throuvgn 1 he 21 avGE ewefma'dex and into {he caliche c&agl@m@ ate
hﬁ“?g ﬁmifﬁﬂ 4 ; sing & Thick ﬁwiiliﬂg mud
and o 207 dwi. 2 PO ity a clegsn hole was drilied
and helid open, alé@ﬁﬁn? SR dj PASBRE f the HE casing. This casing
was then s¢t in &k nd the szudy mud washed out of
the gaszing. Co r1"< was siarved at this ¢ using one of two
methbods: (1} Waler eivculatlion with recovervy of sludge samples,
as was done im the bulk of the Eission drilling, or (2) mud cireulaw
%&@Q witheut recovery of sludge stmples, as was done in most of

¢ Han Yavier dérilliing., :
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‘ A coring run was siopned vhepever ihe driller recaﬁnimea
a "block", vregavdless of the shortness of the run., LA uniform
interval of run was mo% maﬂntumned hecrnuse this would have promeozed
Yarinding® by the driller, and it oifered no advanitage other than
clerical. Hos E of the ce*iﬂw rﬂns ?aﬁweﬁ within 2.8 and 5.0°%.
The average for all runs was 4.08°%.

Much of the mineraliped rock in both arcas is of ithe type
that iz difficult te core -« highly fractured and non-~uniform in
khaydness, with numerous zones of gouge and breccia. Conveational
QW11Rimg techniques with standard barre is (@r careless use af

wivel b&??@k 3} would probably result in average core recoveries
Q? B0-80% {(as @Qt;imad during early ﬁGT’l” i .he Bima ore body
By Uniied &e@nﬁ;u“ al @cmpa“v} However, a higsh average of recovery
was maintained throughoeut the Mission avez by Joy, the principal
EouTRac i@aﬁ This was largely due to the development of a2 special
driiliis g Technigue bv @oy s foreman, Mr. Ayt GBeklund., This lovolved
slow rotatlion speeds {(100-2080 »om) and low hit pressure. This
mnethod was esyeci&liy apniicable to broken arkose, argilliite and
@&%f&& ite. When high roiantion speed and pressures are used in this
type of ground, the inner barrel can be cvuse@ to rocvate by boleng
Jemmed agninst the outeyr barrel, wiith consequent loss of core by
grinding. »

Conventions
sludge colliection,
204 {with somne ezge:

K’.;

ﬂ“mgbﬁue, involving waier civeulatlion and
enployed in driilis ng ¥ission holes 13 through
@ﬁs}b and average core recoveries excesded

2 ¢
W e [ bt
v m

i

Qﬁmo For ithe first few koles in some of the mine?alize& rooks of
the Sap Havier avea, howdver, zhz“ ane method reoswuliied in average
core recoveries in zhe T3--3G% ronge. Mud civeuilalicon then was
adopied as geperal »raciice, resultiang in ﬂnufegge in average «oye
recovery o 0% or Bbeiter. It was found Thet if a2 hole was starited
and csﬁ“*ﬂﬂed with nud ciwculaiion, iess difficullty with cave or
31@ g loss wag had than when mud circulstion vas begun only after
tr arbia was encounverecl. The core secovery in*”evse is atiributed
the %ﬁﬁmac“"“‘g guralities of the nud in the ¥ w*fei and the dampen-
aﬁg geffect of the soud o rod vibration., SBubseguent fo drill holss
204 on the Mission aves and X120 and X216 on Sazn Xavier, 21l drilling
was done with mud girc uia**onv Mo siudge was ”ocavexcd in this
deilling; bhowever, the loss ¢f siudge somples of guesticnable aacuracy
is believed io have hean more than offsci by zecovery of rellable

core @mnaies,

_ DrLaunng mud consisied of Benioniie vhich was mized 2o give
a viscosity of 4% To £5 scconds, as measured by the Marsh Fumnel.
Mud viscositics a h as G2 ﬂPCOﬂum WCT@ vsod but a2 thizker mud
than thet would iovariasbly soall cleawsnces of the
wHE" series core b @a @x @hm proper mud viscosity
by the driller pro b a Xitile practice.

cased NE through the over-

As noted hefore, all holes wewre
burden and cored ¥X in the 2ol ar as possible. With few
ezcepiions, the holes were 3L ther X or B size. JSeven
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boles had to be reduced to AX sige, but none WEWQ totioned smaller
than that. In addition %o grﬁﬁlazag meyre Qn le bHN“Q lavgey core
diameters give heltler core réecovery, ascum Lg vse of " secries ov

other swivel barvels.

itioned or cemented to
was done wiih be%l“te
d o same into the hele
cained and sludges were

When ascessary, whe holes wave cond
cerrect fluid loss @r caving, Conditioning
or hérse mapure by merely pouring a thick mi
Sometines, wheﬁ.u$rcm*“'“0n weui& not ,e
not being saved, the hole would be cont d E ind" a3 long as it
was not gaving; GEQQFViEe, it would bhe cv cnﬁhd@ In many iunstances
the cement failed %o set properiv. IT was ot firsi believed that

thess ”“%ELEGU were atiributnable to the &id conditions prevailing
in the mineralimed vock; however, ;@wemwbcmy iesls showed thai theé
pHE of 1 ﬁe solution in the hole seemed Lo hnve very zié*le effect on
the barduess of the 82T, tlthough not definitely proven, the main
factor appears to have bheon éxmcssgve dilution of the wemenﬁ siurry

with wash watewr,

The proceduyc ; o pour the slurry down the wods,
opr directly intoc the top of the hole. ¥Yaler was then poured behing
the cement to wash it on down the hole or through the rods while

They weré belng pulled up. ' '

ng a thick cement

the rods wiih wALeT
TS Were “Qiuaz@ﬂ%
ed hnowledge of

ot arise @ﬁ%emg

Less dilution ean e atisined by pumd
siurry ithrough the reods, followed bw fiushing
while "omawxﬁg them from the hole. Sk A

' methﬁm GAH“” thedy f 1

Mission San Xavier

AR ARG

Humber of attempis to cement holes 23l L0
Humber of shifts spent on ﬂememifng 196.8 7.8
Pex cent of total tiume SpeEtT on cemeniliog 2.89% @, 36%
Humber of successinl or nartially succes-

ful cementing atlenpis 52 3
Bffectiveness of comenting 43.6% 30%
. -?aa@Eing A trained Company samg <o each
drill, So¥ eddcR =Rift that it operated. yere 1o

%

collect and take charge of bhoth cove ana

eharacier senples., He measuved each V“ﬁg
and tagged all sa

the procedures and technigues used by i



As the driller removed the core from the barrel, ih
sampler plsced ihe core in sieel ivays B' long {Phetogroph
The core was then washed to remove mud and grease {(gougy in
cepts were washed very 1it: ie 1o prevent core less), and placed
in core cavrying boxes of 10° capacity.{Pheotograph 103, A
snadll wocden block marking the hole nﬁmmer, cora boz numbey and
foolage separated each vun. The sampler then recorded the limeas
neasursnent of core recevered.

e
Ty,
te

&

Perhaps the most accurate siudge sample is obtained vhen
the entire sludge run {(no overflow) is eollected im a lazge cone-
bodttom tank which permiis more efificient setiling and decantation.
This wreguires a side hill eanvironment providing some 1% or 20° of
bead woom. The fiat terrain precluded cur use of this arrangemens:,
and it was necessary o use the flat, wide sludge iank, (Attpch-
ment B). '

In the begizﬂimg of the Mission program the sludge was
conducted directly from the hole collar o che sludge tank which
was allovwed Lo overflow, It was recognimed that ithis overflow
contained solids which might affect adve?saiy the pecuracy of th
sludge sample, but this wes accepitable because core Aeeovefy was

<

high, aad the mine

P
eralogical texiture of the rock was such that the
COre asgsay wWas cand: v

d sred 1o be repres eaxwﬁzde ai the rock.

When later it became evident that 2n ore body was being
neasured, splitters were made for 2il coring setups. These splite
ters permi&t d colleetion of o represeniative portion of sliudge ian
one tank withov t everflow, This was a precawviionary measure only,
bBecause it had become apparent that core samples alone would see
curately d@ﬁln& the ore body. In othelr words, to correspond with
the occasional low core recovery interval, siudge samples were
obtained in case these assays mnight some day be needed. » After
collegiion, sludge samples were processed only if recovery of
corresponding cove was below T0%. OCtherwise, they were discavded
at the deill site. '

Yhen a sludge sample was to be colliecied rakher thapm discaobde
ed,; the sludge was ﬁ??@wcm to setile for several minutes.. The water
was thon slam?w decanted out of the sludge tank By us%nﬁ a fioat

e sludge and 2 small amouni

and flexible ho 2 draim on the tank, Th
of remaining water Wer@ then drained lakto a 8-gallon milk cam, a

rubber window-washing “sguee gee” being used to clear all of the

sludge ocut of the bmq

re contents

Prior to the use of rotary splitiers, the ent

o

i
of 2 sludge teank were reduced Lo 1/4 Ly passing it through a Jones
splitter heifove pouring it into S-gallon milk cans for iy TYanspors

to the laboratory.,

a3 obtained from Hennecobit-Ray
is is shown as Atiachment ¥,
e

The rotary splite
Bivision., With our modif
the mlmdce discharged

t§. o
Rotation is asccomplished by {he E
vertically onto ihe curved vames. Although cxpensiye to Zabricate,
this iype of splitter produces an pecurate cut and is mechanically
simple.
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& collecting sludges with the

mmeﬂy were e% up as shown in

Photograph B, 8Siudge frew ith 4 holse wag conducted through 2
2-1/2" galvanized iron pipe to the rotary spii&% r {phouograph 83.
The 1/8 cut taken passed to one of the iﬁﬂﬁgaijea side sludge
tapks. The 7/8 ‘?Ojch dischavged intc the center tank. Overflow
from the center tank dropped into a G00~gallon stock tank,

a:s &
(‘B [

@

T
Ch
o]
A
oa

When drilliasg with wz

st
rotary splitter, the drill a: 13
* 1
[ o

n

a
u
i
e

Yhen one or move core runs reached or exceeded 57, a
sludge sample was taken., Uging this proceduys with a 10° barvel,
sludge rums were limifed o a maximum of 14.8° and a minimup of
5.0'. Bach siudge run coincided in all cases with one or moxe
core runs. On occasior, such a3 loss of water ve&urnp bottoming
a hole, eic., 2 siudge sun might be shorier than 5.0°%, '

When drilling with the reock bit, a cheracter sample was
coliected in a kiluh&u strainer. Some of the drilliing mud from
the hole was passed through the secreen ¢f the strainer during each
fool of drilling until ahout SO0 grams of cwitings had been obiained
during a 8' yrun. Afier waghisg ot the mud with water and drying
in the sun ox over an open fire,the sample was plaﬂ@d in an envelupé
and marked with Role nuiber and f@ouago intevcept. Characier samplis
ing (&% iplterval) was usually siarted in the gravels aboui 20 Ffeok

1

_ & B ,
above Yedrock, and coniinued in h@ﬁrﬂca as far as the hele was
drilled with the rock bit, '

Who sampier was rsqulred out a complete report ¢br

Ceach drill shift {Aitachment Gel} repord showed dep@n and

- condition of the hole, fooiage dr core recovered, sludge

fdgtﬁp and all other informaticn p %o the drilling and

- sampling eperation during the shi dwza were us d by
Conpany geologlslis and engineers nt checking on ran%ya tors?
performance. Thig latter is an i fnnetvea, Much of the
drilling done by contraciors is o L which requires acgqurate
samples only fow certain short se ni 2 hole. Also, many
miﬁing ccompanies ave Satisfied wi 50 80% cove recoveries, As
a result comitract drillers tend to become careless, if not under |
eaha ant Company surveillance, on 2 job of this tvpe where conblnue
ously accurate samples are.ze@us red, In this situation the¥e must

he mioqe cocperation heiween Company men and coniracktors?! foremean .
and deillers. Th

<

¢ Joy people were particularly cooperative, as
w&re gome of the e’her conirattors. They were willing to exzperiment
a greai deal ot our suggestlon, anmd in many insiances Company nen
actually dictated sgezu cing procedures. This is tos complex a
rel&ﬁa@sﬁhim %0 be written indo a 001"”acb, but it wusi be cquliivated
i€ continuously sccurate sanples are Lo be obbairmed:

%)

Q 3 l"”f)

¥ire Line Drilling. Durir
ProOgram TAres poLeS xa:axavg i

ng ﬁhe early part of the Missiow R
drilled by the Loagyeary

K o
Company with wire line egquipment, the purpmse being €0 compayre Cos
and results with those of cnﬁvcﬁbioaai metihods., Upon completion @f
three holes the contract was terminate as the core srecovery proved

o x 4.
to be relatively low and the cost v foot velatively high.

This comparison, however, should not be taken as a weasure
0% the efficiency of the wire line method because the prineipal
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reasors for the relatively poor performance on the Mission Project
were lack of properly traimed drillers, and inadequate eqguipment.
in the past three years wive line drilling has been adopted by
nunerous coatraciors and the wresuiis reno"ted indicate that the
method is defimiltely supevior to conventional drilling in terms
of speed, cosi and eore recovery, particularliy if mud circulation
is used wiith careful atteniion to character of mud,

Diamoad Drilling Cost and Performance {1):

Mission San Xavier Cobmined

Total Foolage: , _ |

Coxe Drilling ' 82,675.6° 27,933.3 110,806.9

Rotary Drilling _38,480.5 12,887.7 5L, 368 2

Total Brilling 120,156, 1 4,815 0 I@jgﬁ?g T
Number of Holes Drilled 190 72 262
Average Depth of Holes B37.7° 5686.8 618.2
Footage Cored with Water

Circulation and Collection

of Sludge Samples 78,425.9° 5,608.9 24,038.8
Footage Cored with Hud S

Circulation {No Siudge Samples) 4.,245,7° 22,322.4 26,568.1
Average Core Recovery: : -

Water Circulation ‘ 89.5% T7.4 88.7

HMud Circulation ﬁ 8L.9 80.7 90.8

Total B 1) g7.8 89,2
Average Advance per 8 Hours Drilling Time {(2):

Core Drilling - _ , 17.5° 12.8 18.0

Rotary Drilling -115.58 123, 1 ' 117.3

Total Drilling TETS —gT.0 2E.8
Average Advance per 8 Hour Shift (2): | |

Core Drilling 13.2° 4.5 13.6

Rotary Drilling 99,9 28,9 299.6

Total Drilling 18,3 0. 5 8%
Total Shifes 8,637.5 2,022.0 8,8659.8
Time Distribution:

Drilling 75.3% 74,9 76.0

Reaming and Casing 8.8 6.5 8.3

Repairs 4.5 4.1 4,4

Cementing 3.0 0.3 2.4

Hoving 2.5 2.2 2.5

Otheyr 4,9 1.7 6.4

:
%
]
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Diamond Brilling Cost and Pexformance (Cont’d.}

i3

Uission San Havier Combined

AR AT AT TS

Contract Cost:
Core Drilling

Averags Qost Per Fool 2 3.368 9,72

.45

Total Cosi , 773,753 271,565 1,045,318

Revary Drilling
Average Cost pexy Toot 2.7% 2.29

2.60

Total (oSt 104,257 25,543 133,500

r3iiling
Ave” ge Cm t per Foot T.25 7.38

FTotal Cost 878,010 301,108 1,179,118
—

Indirect Costi per Foob {2): 3.59 4,03

Average Total Cosi per Feot:

Core Dril iiLg 12.98 153.75
R@i&ﬂ“ Briliing 8.30 6.32
Total Drillisg i6.84 11.41

Wotes: (1) Iancludes wire 1
driliing.
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See notes {3}, {4}, and (B) on page 2.

#70

e
L)
s’

Hire Line Drillilinpg C st znd Periornance
Total Fooiage: Mission
Coxe Driliing 1,328,387
Botary Drilling 6@8 1
Total Drilling 193604
Number of Holes 3
hverage Depith of toien 645.5°
Average Core Recovery 80.6%
Average Advence per 8 Howrs Drilling Time (1):
Core Drikling 19.0°
Fcﬁamy E iliing 21.7
Total Drilling 5.2
Average Advance per B-~-IHour Bhift {1):
Gore Drilling 8.5°
Rotary Drilliag 23.3
Total Drilling 1278

Total Humber of Shifie Yorked 158.7

7.28

v
3.71

fost

fod
[N RV
¢
) 0 s
W= G5
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Most ¢f the drilling was donz with the standard paddle
bit, but the sitar-iype was used when boulders in i{he overburden
or hazd poritiocns of hedrock caused the hole o deflect. The
gauge and cutiing edge of the bits were maintained by eleciriec
welding at the wig. '

Procedures. Holes were collared and drilled 13 or 16%
in diameter chrough the overbuvrden dnd leached bedzock to. the
sulphide zone. 7The holes were then cased and reduced to the
nezt smaller size. Subseguenily, the boles were reduced in
diameter and cased whenever caving was encouniered, o when the
hole passed through 2 zone of paviicularly siropg copper mineral-
ization. The holes were reduced through sizmes 10, 8, 6 and 57,
using liners (35 lengihs) for casing in nost iastances., IT 1%
became necessary o case when drilling a 5 hole, one or more of
zhe liners was removed and ithe hole was reamed To ihe bovion.

Ceecasionally, blasting was employed to siraightez 2 de-
£ -~
£iected hole.

A% ithe end of each 5' of advance the drilling was stopped
and the sludge wos removed from the hole. Usually 3 to § passes
in the bhole with the dari-valve bailer were sufficient, buit the
drillier was reguired e bail until only a negligible amount of
siludge vemained in the hdle. With the sand punp, which was fre-
quently substituted for the dari-valve baller, two runs were
usually sufficient to clean ithe hole. The sand pump was also run
ocecasionally to deitermine the actual amouni of sludge lefi in the
hele by the dari~valve baller {(discussed under “Sample Accuracy™).

The bailer was discharged into a dump box and the sludge
conveyed by 2 launder to s 4~iier Jomes splitier {(Attachment H).
By varying the nunmber of splits, a sample weighing about 8 fo 10
pounds when dry was obtained. Generally the size of the sample
and the number of spliis for different hole sizes were as follows:

§E§§m§£§i §pii*§ Sige cf Sample
187, 13" and 1G6¢ 8 to T - 1/64 to 17128
g 53 1/32
67 ang 5% | 3 t0 4 1/8 %o iflﬁ

The split portion o

e

the sludge was daughbt in & wash tub
and transferrved to a 19" z 18" x 3-1/2" e¢ake pan. The sample
was then placed over an open wood cr coal fire at the drill »ig
for initial drying. It was removed frowm the fire when still
moist to preveni ovevheating with consequent sulphide roastiag
and loss of water of wecwvystallization from the clays. The swill
moist samnple was then sent to the laboratory for furthey drving
at a conitrelled temperature,

2
i
2

When deilling through the overlying gravels, characier
samples were taken by screening 2 small poriion of the cuittings
from the sludge dischaxgéed from the bailer, These character
sampies, from a depth of 150° to bedrock, were placed on the
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sludge boards as e pari of the geclogic record, Upon reaching
bedrock regular sanpling procedures were commenced.

& Company saupler was as

signed ©o each churn drill each
shifi to take charge of the samples from the holes. Afier a
sample run was completed and the sludge collected and split, the
sanpley washed the dump box, launder, splitier and tubs with
clear water. In addition, the sampler filled out & complete

veport of the shift’s drilling (Atiachment G=2).

Churn Drilliing Cost and Performancs:

Mission
Total Footage 5,313.0°
Numberﬁof Holes Drilled (4]
Average Depith of Holes » : 918f8”
Averege Advance per & H@urs Driliing Tiwme (1) 2L.4
Average Advance per & Hour Shifi (1) 13.2
Total Number of Shifts Worked 418.6

Time Distyribution:

Drilling 61.4%
Reagning and Casing 21.8
Repaivs 5.8
© Movisg 2. %
Other 9, L

:

Total

Contract Cost:

Average Cost per Fool: ~ $ 8.83
Totel Cost : . . o 48,892

indirect Cost per Foot ' - ‘ 3.59

Average Total Cost per Foot : 12.42

Note: (L) See notes (3), (4), and (5) on page 2.

Scout Drilling.

The initial explorailion on the Missiocn area had the
objective of obialning a few foeet of core from the top of bedrock
from holes spaced at intervals of 2008° sud move, These sanples
were needed a8 indicators of the chavactey and areal extent of
mineralimation. High core vecovery, therefore, was of no concern.

The meibhod sdopied involved heavy mud circulaticn with
rockbit (4-1/4" tri-~cone} drilling through the gravel to bedrogk.
Without setiing casing, coring then was begun with a siandard
double or single tube barrel, using ithe same drilling mud. It

was found that this coring procedure could be contlnued for at
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least 20 or 30' into bedrock, usually 2ll thai W?s_needeé, and
T on gocasion 1t was continuved T5 or 100" into bedrock.

This proved to be a rapid and inexpensive means of obw
taining informaiion on bedrock geology. The meibod iater was
used extensively for deilimeation af mineralizged mones in the
Higsion and San Xavier aroes ﬂnd Tor validation {(discovery of
mineval in place) of many oullying mineral claims in the Mission
ares, When sigrpificant mﬁnerai;zazvan was encounteved, and

£
grester hole depth with bigh core rvecovery hecome pecessary, ithe
hole was cased NI and regulsr coring procedures wi;h a 22HD dezill
were underiaken.

? oi ry", was done

-

[ U’ 3
Q

This scout d?&liamgg usually tern d a
on the two projects by several different typ £ drills. A
Hayhew KHodel 1080 was used at the Lowfnaihg of the Mission drilliw
ing. The Joy Model 250 was iried on one aolus and several of
the scout holes were drillied by the- Joy Moded ZZH@; however, the
truck-mounied Joy Meodel 75 proved to be the wmost saiﬁaaaczory rig,
With this drill, rates of 75 to 85° per hour were common in the
gravels.

In the Ban Xavier srea it was found in places that post-
mineral velcanic aund sedimentary formations exiended to considerabie
depths. Scout holes weve ork‘lcd to depths of over 1000° in peanew
trating xhcs rocks. In these insitances cuitings were screensd
eontmauﬂ.mly for charvacier "mples in 57 gegmenis. At intervals
of avound B0, one or more cere ruas were made with a standard
bayrel im order io get better samples for rock identification.

Tvo of the deep scout holes through the po¢=am1x ral vocks
were drilled with the 228D rig., The raite of advance with this rig
was much less than with the Hodel 75. Also, wear on the X rods
used by the 22HD proved excessive,

Before the driil wos moved from cach sesui hole drill siie
on the San Favier avea, the hole collzr was reamed to 6-1/4" to
a depth of 40%; 4v 'ﬂnﬁ pipe was then iustalled; and the hole was
pumped full of heavy mud. In a2 number of imssezces, a3 the ge0=
logy became beiter undersicod, ithese hole s subzequently were

r:d- 7'2
8 ) v
fed e

deepened with a2 235D dx

1
¥

The scout drill samp was reguired to take character

le
samples when drilling with the wockbit and to take cive of the cor
that was recovered. His reporis were similar o those on the dxam
mond dr“ ling and were made on the same forms.

Scout Drilling Cost and Performance-:

Mission San Xavier Combined

Total Fostage:
C@?e Bril%ing 2,833.8° 1,396.3 4,2892.9
Rotary Drilling 8,030, L 13,426.3 19 456.4
Total Dril Eln@ ‘ 13,94377 12,802.6 | 93.,745.%



Seout Brilling Cosi and Performance (Cont’d.) .

Hission San Xavier Conbined
Nunber of Holes Drilled ; az 36 78
Average Depth of Woles 260,60 355.6 304.4
Average Core Regovery B57.68% 55,8 57.1

Average Advance per 8 Hours Drilling Time:

Core Drilling o 24,4 23.9 24.2
Rotary Drilling 219.4 i51.9 174.0
Total Drilling . 0T 96. 0 2.8
Average Advance per 8§ JHour Shift:
Core Drilling i5.9° 16.0 16.6
Rotary Drilling 148.4 112.0 124.6
Total Drilling TEETS B8, 4 Bh.9
Total Namber of Shifis Worked 236.8 188.0 424.8
Time Distwibution:
Drilling G65.8% 76,7 68.1
Reaming and Casing 2.0 4,3 3.0
Rep&ir. 9.5 i1.5 . 4
Moving 8.0 7.5 8.3
Other 13,6 8,0 10.2
Total 00T 0570 I0G.
Contract Cost:
Core Drilling
Average Cost Per Foot $ 8,1y 3.861 8.27
Total Cost $ 23,630 11,849 35,479
Rctéry Drilling
Average Cost per Fool 2.23 2.22 2.22
Total Cost : 17,9809 25,364 43,273
Tofal Drilling : ‘
ﬁsefcgﬂ Cost pexr Foot 3,80 2.91 3.32
Total Cost . 41,538 37,213 78,752
Irdivect Cost per Foot 3.59 . 4,03 : 3.7%
Average Toial Cost per Fook & :
Cove Drilling 11,90 12.84 11.88
Boetary I ?illlﬂg ' - 5,82 6.25 5E.23
7.39 6.94 7.08

Total Drilling

Bxperivnental Driliing:.

wrravmia

in an effort 1o
scout~Lype holes

£ind 2 lower-cost method of drilli
s Tac 133
as the circulating medium.

LO"” were allowed to dr
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fed

One attempi involved a drill rig that pumped air down
. the yods, Driliing was fairly fast, but caving halied progress
at 185° depth. A wvery light welght, 5", galvanized pipe casing
was installed and failed. :

In another instsnce a Failing Model 1500 rotary Qrill
with special eguipment for hamrdling reverse air circulation was
tried out. A vacuum pump pulled air and cutiings from the rock-
bit uve through the rods and into a2 system of cone separaiors
and filters. At 2 location in the Mission avea the rig managed
to penetrate the gravel, bul progress was retarded by cavipg of
sand and gravel om top ¢f the bit. Water was encouniered at
bedrock, apd the the vacuum ocohld not pull the culitings from
the hole wvnless the wotey inflow was less than 5 gpm. At a2 San
Zavier locatlion anociher hole was drilled with this rig. I%
was cellared in an outcrop of bedrock. Moderate progress was

made; but dusi representing high proporiicns of the cuitings was
lest by the separators and filiers, and ithe recovered samples

were therefore not reliable.

. Reverse air civculation drilling no doubi ocan be applied
suceessiully under cerianin ceonditions, but it does pot wowk in
loocsely consolidated sand and gravel or in wet ground.

0

Ezperimental Drilling Cost and Pevformance 1)

Fooitage Drilled 555, 2°
Nunber of Holes 2
Average Depth of Holes 277.6°
Average Advance per 8 Hours Drilling Time 38.6°
Average Advance per 3 Hour Shift ‘ ' 15.3°
Time Distribution: .
Drilling ' _ 38. 7%
Reaming and Casing 2.2
Bepalrs 22,0
Moving : 4.7
Other 31.4
Total TOG.T
Average Conitract Cost per Foob : $ 2.58
Indivect Cost per Foou . 3.68
Total Cost per Foot 5.24

Nete: (1) Reverse air circulation only.

Most of the drillipg was c¢arried oui under the terms of
a2 more-gr-less standard contract with the Joy Company: one which
specified a price per foot for roiary drilling and prices per
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foot for coring, depending on the diameter and depth of hole,
aad a price per 8 houy shifi for veaming, cementing and for
delays not caused by the coniractor.

Contracts with other companies varied somewhat. For
instance, in the case of Hoagland and Dodie, the drilliing was
done under an arrangement wherein the coniracior was paid 2
price per foot dri1$ed plus a price pexr foot of core recovered.
The two raies weve proporcioned so that the conﬁraCLG? would
receive a bonus for bigh recovery and a penaliy for low regovery.
The Longyear Company operated under 2 cosi-rerial agreement
whereby lthe contractor was paid for direct costs iocurred, plus
reatal on eguipmernt, plus 30.50 per foot drilled.

The chiurn deill contrac be Wininger Conpany con=
tained & specisl provisien whic ; @c ed the ﬁamﬁrac@av a
certain sSum per sbift superated, '; i 'zng 1o the approximate
total of his direct and indirec £

nd o This, in effect, olinin
ated any risk of los sr? thus p -ed th centracior to aace@t
a relativ e?y iow prlc° wer fooil drilliing. This arraﬂgew
ment, first tried out in 1948 at S'lve~ Bell; has worked oui
saaiawsci orily in 21l cases. BRef Attac imeaa i for a dxgest
of the nore imporiant 310?5 in < 2ill contract as well
as those ¢f the principal dia: ntra

Toward the end of the drilling program our accounting -
depariment learned that, in their dctovecmbnb of certaln gost
data and other special qvumhr¥Wing information, it would have
been helipful if the GGﬁLT%PLO *s had aeev reqguired (1) to match
cheir bi&ling periods with the Company's monitbly accounting

periods and (2} to segregate all charge iiews according to i
dividunl holes. They suggest that future drilliag comiracis
should iscorporaie these two features.

R~

Drill Hole Surveying

o

While dyrilling on the Mission Project, three holes were
surveyed to determine the probable deviasticn that might be exwe
pec‘ﬁd in gome of the deegper holes. Holes number 137, 132 and
140 wewre selecied for surveving,

A Tropari insy rumenb recorded the bearing and dlps cf
i 111 holes on 1060 to 200" intervals. The resulis showed
a mazinum deflection of one degree in boles 139 and 140 and 4
degrees in 137. The bottom of hole 137 2t 1501.8° was determined
0o be 43° out of posiition,

1g 4

w
. r«g

Driil fole Depth Dip Bearing

DDH 137 200° 85° -
400 82 -

860 &8 $28%

7060 88 303°y

EG0 835 South

200 89 521°E

1000 . 88 S08CE

1160 89 83398

1200 88 802y
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Drill Hole Depth Dip Bearing
DDE 138 2201 80° =

DDH 140 . S 300 90

13100 89 aa8%y

i

Plastic @RGIE@ for Seophvsical Probing:

Plastic casing was placed in ceriain of the drill holes
to prepare then for elgcivical pfaraﬂgu Upon completion ©Ff a
hole 1-1/3" ID »lastic e?:?ng was inserted. The meial casing
was then removed from the hele, leaving ihe plastic pipe to

keep the hole open.

Twenty-~four holes in the Mission z"Ogcc1 and three on
the San Xavier ground were cased in this mapner. & %oial of

i1
- 17,020,929 of plastic cosing was inssalled,
2 o

e

oo
s
o
.

The plastic casing insitalled in the earliier Mission bholes
was "Carion-T9 1-1/4Y IN wipe in 20° secitions with solveni-welded
outside sleeve joints. Later in the Mission drilling and in the
Ban Kavxev hol cs. Pgralastlce” pipe 117289 ID (Swanson CompRany,
Phoesnix) was ea, This pi would £it only in BX or largey sise
holes because G the sles {2.800") , whereas the I-174" ID
casing used in ithe earii iling would it into an AX size

hole,

ing ?/4“ L les
ernated at 9209,

The caaxﬁg s £irat perforate L1
) T
d into one long
e

>d
t@y@uwh botlr walls oi the pivne on 2V centers al
The casing was laid aui on the growné aaﬁ weld _
sStyiug whi c¢h was then beat into 2 ab : driller®s plate
form and pas%eo dmwn the hole {(see ﬁbauagrmpﬁ ﬁa. 8%,  About 10
minutes time was reguired o inseri a 10007 siring of plasiic
ripe.

J
f J
bad
(‘a
U

!
SAMPLE LAROHATORY

General Descripilon:

ot

The present Znst Pima sample laboratory is located ithree
miles west of the Nogales Highwaey on the Pima Mine Road: The
bullding is coasizucied of a prefabricated, siruciural steel frame,
with corzugated ivon covering and concreie floors. Consiruciion
was started in November, 1988 and was completed in January, 1857,
with an additiounnl sample siorage room being huilt in Augusi, 1957,
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. The lab is divided into four mailn pavis (Attachment J):
two for sample storage and work areas, a third for preparing
samples for assay (Attachment K}, and the fourth for the office.

uqulgmens installed in the sample preparation room Cope
sists of the specs ific gravity apparatus, seanles for weighing
core, siudge, and cuﬁtingﬁ, one Joy io dol 90087--4K core spliister,
one 4 = 6 lassem jaw cruchey, one 10v k%s cg gyro rell rbducwi@u
crusher, one Bico-Braun type UD pulverizer,four 250° electric

1

ovens (locally fabricalted), one Binks .
plus SPTRY gun, and two smpll Jones sp 1
samples afier crushiag. Dust @ontr01 i
Frwﬁﬂcerzﬁg COoMBoRY LTINS 3

ric moLey. Fhis servi
amd the Jaﬁ“B splitter

1@1 33=-1005 alr compressoy

itters used for splitiing

s nrovided by o Power '
thoa 3 measegawef @ieam

"ne pviﬂﬂr zer,

computers, file

[

Bguipment 1in
torage cabinets

and s crogravhic and
binocuiar Mmicroscope rowchen rea gentS,

Water is obtained from o well drilled prioy to SONSErUG
tion of the labowalory. ‘Total depih of tLu well is 713°, Hguip-
ment includes 2. 20 P eleciric deep~well turbine pump and a 2000
galion storage tauk.

‘ Processing Core Tor ASsay:

The core was delilvered to ithe samplie lab in soall bozes
(Photograph 10). TFleld sheets with a record of the coving runs
accompanied the cere {Attachmwent G~3). The boxes were First
pmwcad on bernches ouvside the lob and 1;zear n91QUrem9ﬂss for
compubing per cent TEeCOYeTry were made. Nex®t the core was logged
{Attachment G-4) with vespect 1o rock iype, deg ez of altevation,
structuréd, and m1ucfalaz&£iun This was done ouiside the buildiag
in order to inke AQuaSO of natural iight. ﬁfier @gvﬁﬂ', the

0’§d

(
core was noved Aﬂbéd@ Yo ithe field corebox storage i {Attach=-

ment L

was deteérmined by sel ";ﬂg & reprew

The spe s
sentaiive plece e Lo 87 1ong from each run and determining
ite weight in air awd in water in graws {see compuiations). ?as&l
weight of each run in pounds was also determined at this point,
Wexit, the corve was spliit and o;cthE stored {Attachment M and
Photograph 12) in channeled cardboard core boxes.® _The remaining
nalf was crushed fo mipus 1%”“ in tﬁe Jaw erusher and theﬂ.ﬁiviéed
into 4 paris with a Jon SR 21 . ﬂﬁcm@h@?ge Was Jiscoarded,
one-guarier (ov @ poviion th piaced in & sealed guare jar
for storage, and one-quarter was sc eﬂcd and pauned to provide
material ¥or the 9&m03e haﬂ' . ‘The remalning guayrtcy wWas RoUlced
TC aboul minus 30 mesh i o oyro roll reducztah crusher. Tais

. T 9 =

TROXCS Were obtained iyom: LOve BOX Lompany, G808 Souith Commeirce 8t..,
, Wichita, Kabsas, or fxom
Arizmons Containey Corporation, P.O. Box
7282, Phoeniz, Avizona
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gquarier was then split on & Jones itype spl er to approximately
350 grans and pulverize i he remainder of the spiit being
discar Qed The pulverizer was cleaned by rusping through it
about 200 grams of barren guayiz a2head of each s"mplc, Proper
miﬁeﬂcss cf pulverizing grind was determined periodically by
rubbing between thumb and forefinger and occasionally by wed
scieen .naﬁﬂszs. After asssaying at Bilver Beil oy at Jaccohs in
Tucson, the pulp renmainders were returned io the lab and stored.

Processing Diag aﬂé Prill Sludge:

ansferred

Afser “cceﬁ”iAg at thes lab i1 was tra
to 18“xig"#3-1/3" doen and dri 8 in el ric ovesns
for 48 hours at 200° @ o th t of each

i

i

sludge run was deitermined fo
(See compubations). Mext the

&S

o

[t
b
o

0
ED
'%!
o
.53

L=
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1

o

o

9«

Gt

gaa

g

nnp e oD

3

o] "
8@ W

-

%4

el wamgmcfe%m

crusher and %gliz an sype > & was SCLeene
and panned for the zamnle ar ne-nalf was 1it to approx
mately 230 grams and ¥ ;u£1 imed, The rempinder was discapded,

The pulverized poriion was ih@b sent for assay and the pulp, after
beimg agsayed, was returned to the lab for storage.

brocessing Caurp Drill Biudge:

The siudge was dried as descrilbed in the foregoing phavra=
graph. After d"":n33 the samples weve weighed for the purpese
of compuiting recovery {see computatilions). ¥Next the somples
wWere o Lshcn in the jaw cruskher znd then svarier split on a
Jones type splitter., OCne~guarier vas discarded; onesguarier,
or o smaller gpiit if necessary, was siored in guari Jjeys for
future reference; ons-guarier was screcned and panned for core
boards, at which point it was logged; and one~guarter pulped for
assaving. The pulp reject affer assarying was relurned 4o the

lab for storage.

Sample Boards:

These boards were prepared for each hole drilled. They
were made of 1/2" clear pine boards oz shown on Attachment ¥,
~ The crushed cozxe 4rmgm3aﬁsj or roiary bli cutiings, weke
selecied as described ebove and scresned on neshed 8" Tyler
standayd scale screens of r% a0 mgﬁ 2% mesh size, These vari-
ous sized fragmenits were ﬁ}%kCé in vpoats” made of sheet metal
(Attachment N). A cupful of minus 30 nesh rgject was panned to
a concentrate weighing 2 or 3 grams. 7This concentrate was aleo
placed in the sheetr meital bkoaots which were then put in eleciric
ovens to dry. The vock fragmenis were seeured to the beoard wilh
Avrowhead bhrand liguid wotorpreoof cemenit. This was appiied with
a brush to the zssay interval previoms%g‘gcai@d {iv = IG') om
" the board. A few cf the larger pi were selected and pwi in
place airsig then the interspaces by simply dumping
the figer matexial, ey & wessure o the
sample, ali loose material was ¥ tilting the

board.



The concenir:
core Iragmen

:"'r 9.4

The boavrds were allowed to dry and then painted by spray
gun, masking tope being used to cover the core and sludge frage
ments, After drying, ithe hole number was inked a2t the top.
Footage intorvals were recorded op the vight hand side im black

itnk, the sssay value in red ink.

Records:

e

Records were kRepbt on wvarious ferms in the laboratory.
Exanples of thesc forms appear as Attachmenis ¢~8 throug? h Gell.
They include (8) prelimimary geclegic log {(weckly re p0”13
{8) diamound drill hole doia work sheet, (7) dismond drill hele
core welght work Oheboz 8% diamond dxill ho?; assay ilog, (9)
kole cost sheet, (10 hole progress rep 3 €13 sunmary {(monihly
report sheets and geologic log These £ 'n$ were wiilized in
compiling the data as the hole iragzos,nﬁ and vwere assembled 1n

h@ iab £ile for ecach hole upon its completion.

Computatlions:

Cenputations vere nmade to determine per
recsmamedg oc:c sk xe vecovercd, ﬁﬁd ek
average of ore

The diamond drill heole assay log {(Attachment -8} was
ussed as o basic ferm for all final data recevding., NMinor modi-
fication of the headings fiiled it for churn drill and rotawxy
holes.,

Campmta* ons o determine the corve and sludge recovery
wvere based on simple formuiaze:

Theoretical Weight of Core
Twe = SpG x L x € where Twe = Theoreti ad welght

of core _
SpG = Specific gravity of
core
L = Length of run in feetl

G = ﬂ@nsﬁaﬁt which is
the g~cduai of cove
cross-gsection ares and
{wi., of 1 ou. £i,
af Hgﬁ}
o various sizes &f cor
res, as follows:

L)
L)

NE = 1,384
¥« 0,9335
AX = 0,479



Compui utations {Cont®d.)

Per Ceont COore Recovery

“l. AWC

. RBe = Pwe

-
P

Theoreticel Weight of DD 81

- e e ) ] %
Twse = {(8pG x L x ©) = {Awec)

Percentage of DD Sludge Recovery

Ays
Bs = Tws

3

where BC -

Awe w

.,
feg

where Twgwe

Sples
I
L' a2

Awges

Core recovery
per cent

&ctual weight
Of Qore re-

vered
Theoretical

weight of core
for lengihk of
run

Theoretical
weight of sludg

Specific grave
ity of rock
type in run

Lengih of run

: Copstant, the

product of bole
size ayrea and
62.4 {wi. OFf

i Cu. £t. of
H50)

Actual weight
of core as
obtained from
hole

C for warious hole
sizes are as fol-

lows:

HE = 3 000
BYE = 1.8689
AX = 1, 198

where fg =

Aws uw

Per cent of
sludge recover

Actual weight
of sludge re-
covered

Thegretical
weight of
sludse
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Theoretical Weight of CD Sludge. Calculations for
siudge racovery oi chnurnk grill holes were essentially the same
as aboweo in order to sinpllfy the work standard blt sizes weve
first couputed and constanits derived. The following formula was
used:
Tws = S8plit x € X &pG where ¢ = Constant, cu., ft. in
5° run multiplied by
82.4

Spl = Specitfic gravity of
rock type deilled

Jpiit = ¥Fraciional portion of
toial sludge saved
&AE@? treatment in
Jones type splitter
(1/2,1/4,e%c.)

Tws = Theoretical weight
actual sludge sample
delivered to lab

C for wvariocus hole sizes
are as follows

Hols Sis ' c

RO AR W T

17-172"  521.16
14 333.53

11 205.92
838 119.37
G=3/4 77.50

Bl B51.48

REecovery Percen
in computing JiRHONRG Gri

Reports sulmitted regﬁlav}y to the Tucson and New VYork
offices were: (1) weekly report which was a brief ezplanation
of the rock itypes and assay values of the advance of the nreﬁiuus
week, () a moanif vso Qwin descrlﬁhv@ which gave in deiail the
run-by-run deccrin: o ce@v@fﬂe: and assay values,

andg {“" the amount of fountage

atercepis of conper
T B et
veehly s and

o pem

e . » ) " b’
L4re tachment ¢-5, 11},
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Apn estimate of the contraciocrs® charges was compiled
and submitted at the close of each month. This was used by the
accouniting deparitment to check the invoices of the variocus drill-
ing contraciors and to afford a further check zand breakdown of
overall drilling costs.

Graphic logs of all holes were prepared on imdividual
letter-size sheets of tracing paper. These logs showed collawr
elevations, rock types, depth to bedrock, contacts bheiween rock
types, significani structuves, intercepts of ore grade {+0.40% cu)
rock, bottom depth, and other geologic daia pertaining to the
Bicle.

Numercus samples for metallurgicsl iests were made up by
splitting the storved half of the core. These core guarters were
shipped to El Pasc in sealed B gallion cauns with a description of
the rock types.

SAMPLE ACCURACY

Diamond Drill Samples:

Assuming sonmethling less than perfect core recovery, the
accuracy of diamond drilil samples in general is largely dependent
on the nature and distribution of the ore minerals and the physi-
cal characier of the enclosing rock. If the ore minerals tend %o
be concenirated in relatively soft portions of the rock, or if
they occur as sofi, friable masses or velns, the core sample may
be robbed and the sludge enriched by selective grinding. The
action of water on the walls of 2 hole in such material may alsc
upgrade the sludge wvalue. Conversely, if the orve minerals are
concenitrated in dense, siliceous zones, the softer, low grade or
barren zones may be ground out and thus cause diluiion, or lower-
ing of sludge values and upgrading of the core. However, in the
case of the Mission ove body, wiiere the ore minerals occur nmainly
as discrete grains or small masses firmly embedded in the gangue,
and where values are not relatively concenirated in either soft
or hard zZounes, there is litile opporiuniiy for appreciable error
in any method of sampling, providing reasonable care is taken in
securing and processing the samples.

During the early sitages. of the Mission Project it was
noted that the sludge assays rarely agreed with the corvesponding
core assays and that ir most cases the sludges were on the low
side. Due to the faect that the core recovery was with few excepw
tions above 20%, and in view of the charancter of the mineralization,
the cores were considered the more relilable of the itwo types of
samples, apnd thelr assays were accepted as an accurate measuvre of
the copper conitent of the ore. Accordingly, the core assays have
ot been combined with the sludge assays. 8Sludge collection was
continued, however, as 2 measure of insurance in case core recovery
should unexpectedly drop off.
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used in caleuwlating
lationshins and recovery
vmg of po ssible intevest,

Although the sludge assays we
ore grade, mnaivuc of core-giuv do as
data were made and avre inciuded here

5 A

Attachment ©, Table I, is a tabulatiocn of 1183 corxe~zsliudge rums
in holes 16 <o 201, The core samples ere grouped in various
&
(9

T
€%. In this range ihere
% cu. The principal fea-
ccovery decreases,; there
»  {Below 86% cove
3 o be of auch
¢ selective gri ndiﬁg

A nt and -that o 0% re-
bhably as accupais 23 a periect, or 100%

.,
recovery ranges, starting with 98
are 525 corve samples which average 1.2
turs to be noted is that, 2s the core
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recovery the number of s
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ize vegarding these would serve
conclusion io be drawn would

; 2 on core recovery in diawond drill-

ing «e al zha exgense of siudge recovery =~ is well justified.

To check the nccuracy of the zotary sludge splitier, com~
parisons weve made sf the dry weight and assa¥ of the 1L/8 split
with the éry weight and assay of the 7/8 rejedét. The resulis ob-
tained on nine different sludde xuns indicated a volume accuracy
of 85 %o 100%. In copper gontent, the splii and reject showed
an average difference of ,03% Cu, or about eguivalent to the

asriation fto be expecﬁed in 6ualica*e assay pulps. This indicates
that the rotary ap a reasenably venvesentative 1/8
porticon of the
Churn Drill Samples:

Although the churn drilling rugfeseaﬁe aly o small prow-

¥ wa

postion of the total, o study was made of &erﬁain factors which
might aifect the accuracy of the samples.

th dn“tnvmive ;re ba i er, rather thanp i he sand pump, is
ng hes < i;s 5¢m®1e, rugged
I ssmﬂizma a2 deposit

desub ﬁnd ﬁperatzaﬂm efﬁicienc? B ?, i
; the case on the Wission Project,

lying below the water table, as w
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bailing with the dart-valve {ype may Htend to churn up the sludge,
causing it to mingle with the water column. Thus, some of the slimey
portion of the sample may not be recovered. Also, the dilution with
water may provide a beiter mpﬁavtvni”y for concentration of the me&vie“
sulpbide fraction in the hottom of the hale which iz not entirely '
cleaned by the dar bwv%"ve bailer.

(4

4

ude of possible ervrov involved,
ke sludge with only minorv
t-valve hailer on aliternaie
he sand punp was run afier the
2lve to deternwine the voslume and

To determine the mag
the sand punp -- which removes a
dilutioa -- was substituted f@r

sample runs; also, in 34 instan
hole had bkeen bailed with the daxi
grade of the residue.

o

b
fal
S'J 1’5’ .f.?.. wh o

The samples thus obiained were compared as to recovelry and
assay, with no appreciaoble differeance heing found in the aceuracy of
the sauples px@dacna by the two methods. OCnly a very ualvﬁt tendeney
toward concentration of smia%ﬁﬁc in the sludge lefi Ly the dari-valve
baller was noted. In the 34 pairs of sanples the residue averaged

.01% &u higher than the rowzlar sample., This differsnce is negligible;
therefore, use of the dart-~valve bailer did not imiroeduce a possible
evro? of any conseguence,

Assaying was done electrol jbjﬂaily by the %ﬁlvc“ Bedl
laboratory whenever possi ible. During pericds when Silver Bell conld
not handle these samples, they were sent instesd to Jacobs, commercial
assayer in Tucson, who uscd the permangenaie meﬁLod run iz ddplicate,
Silver RBell assaved about £/% of the total samples

Periodically, checks of individual assays were made {1
by returning muips to Silver Rell under coded nambefs Zor ve-assay,

a { sending the same pulp Lo each assayer in tuva.

~

s iz 0B Qu.  Much of this avevrage
ples, nld of whickh had high Cu
Q¢.1%"v nore suscepitible to

wlag, the a"nwaﬁe difference

i5 a tabulation ¢f the Silver Bell re~asSsSiysS.
The avcraﬁ d e

Valzes o M,C nO
agsay differences. Blimins
is .034% Cu, an accept

2
and Lere e
ing these
hile figure.

{33

Aibachwe: P=Z iz o tabulated compzrison of Jacobs and
Silver Bell assays of the same pulps. The average difference in €5
exampgles i% JO21% Cu.  Silvery Bell is high for 23 of these examples
S C D s
s 22 i o 2 g7 Y. P ] Thof oyin s 0187 S o
with an average differesnce of .088% Cu; Jacobs is hisk for 57 cxamples
with an average difference of .084% Cu: ¥ cxanples were even.

These results in both categories indicate there was no papr-
ticular, systematic error by ecither assayver, and the average differences
2 - . -2 ?u_ 3 <
are within the limit of usually acceptable Cu assay variation.

Another check on assaying is provided by pulps representiang
composiies of sequences of individuel core inmtervals. These pulps
vere prepared LY Uelgdlﬂg an amount from eack individual pulp propor-
taoned according to the leagth of each interval. Theoreiical assay



28

values for the composiie pulps were cale ved by weighting
individual assays in the same @”Op@““l@ﬁ Compar;snns with
the actual uaayg of these composite mu?ps then indicate the
precision of the entire procedure of pulveriziang, composiiing
and assaying. '

These composites consisted of originsl assays made
(1) by Jacobs alone, (2) by Bilver Bell alcone, and (3} by boih.
The composite pulps all were assayed by Svlvo“ Bell., Tabulated
comparisons of assays in these above categories appear s Aliach-
ments P~3, P~4, and P-B.

Categoery (1} {Pmﬂ} in 94 examples the composite assays
were higher in 20 exzamples for an average difference of ,032% Cu,
lower in 81 e “amplc% for an avernge difference of .030% Cu, and
gven for 13 ezmamples. In toial avevage differeace ibe Silvey Bell

compesites assay .313% Cu lower.

L Category {2) (P-~4): In 103 exanples the composiie assays
were higher in 32 cxmmples for an average diffewrence of .928% Cu,
lower in 47 cxzamples for an averafe Qi *Se“cuce of ,8237% Cu, and

even for 34 C“aﬂpEGS, in total rage diffevence the Silver Bell
compesites weve .G0IBY% Cu 10@0?

ﬂl

Category (3} {P»S}: in 13 cxamples the composites were
higher in & sxamples for on average &ww.O"CQ“C cf .0832% Cu, lovew
in 6 ezamples for an arerage ﬁa icrcnce of .045% Cu, and even fow
2 examples. In toial average difference the Silver Bell composites

wvere ,008% Cu lower.

in average difference cf all caisgories cmmbiﬂed e 2310
composite assays azainst several | thousand original assays ~- the
Bilver Be$1 composite assavs were .0808% Cu lower., Al LhOLgh the
trendd of 3ilver Bell assays is slightly om the low side, the anount
is so small that these wesulis are regarvded as a fiat check and
conelusive proof that no systemzitlic errors of consequence exist
either ip ihe pulverizing or assaying.
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-1~

Looking easterly across
Santa Cruz Valley. Drill
set up on Hole No. 49 in
foreground.

2

Lo0king west from outcrop on
san Xavier Reservation. Road
ig on coord. 374.000 Horth.

~

—j_

Looking NE - Mission
Sample Laboratory.




I

Joy Model 75 (chain pull
dowvm, rotary type).

-6

Joy Model HD 22 Diamond
Drill. Installing string
of plastic casing.

5

Joy Model HD 22 Diamond Drill.
Mud circulation tank set up.

Transferring core from barrel
to tray.




-8~

Rotary slu&ge splitter with
three sludge settling tanks
and sump tank.

-10-

Box for transporting
core from drill to lab-
oratory (note that box
is of small size -- 10'
core capacity).

-9-

Rotary Sludge Splitter

N



~11l~

Interior sample preparation labor-
atory. Foreground, steel ~topped
core splitting table; core in card-
board storage box. Left background,
core box receiving rack.

-12-

Core storage.

-13-

Ventilation hood over table for
splitting crushed samples. Pul-

verizer and gyratory, left back-
ground.




=71 ] rvation
Line Road

and 'Réservation line. Pima Open Pit, left center.

Jo. 14







Attachment A

O San Xavier Drilling Started

¥ Mission Drilling Terminated

@D San Xavier Drilling Terminated
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Attachment C

GENERALIZED TRIANGULAR GRID SYSTEM
SAN XAVIER RESERVATION PROJECT
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Drill Truck \
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Suction Line a ﬂé
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;v Tonk Rack
|i Stock Tank
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EAST PIMA LABORATORY
DIAMOND DRILL
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SLUDGE SAMPLING SET-UP
July, 1958
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BLADE  (MAKE 6)
16 Gage Auminum

Rasws 25 33
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Increase this dimension to 2” for
greater strengih of central druin,

Light guage ctainless efesl can be used for rofor
with o slight reduction in weight and grecter ease

of eonstruction.

ROTOR: To be mace of KEgaRe Alminum iniess noied

Use % v D f0m 16 apertures, of mhich M ore open
o oliow pologr of ct, ond 2 are Cioad on ahoen

Rude of Two tample wegments b rofor
vl o welds Meide of somple troug!
with no waids.

Avoid walding on inside of sample vone
:;,'4 to prevant accumulation of haavy minerals,
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Attachment G |

HOLE No
AMERICAN SMELTING & REFINING GO. FILE NO.
PROPERTY.
DATE 19
DRILL No SHIFT.
SJ1ZE OF BIT - NUMBER - FROM - TO - ACCUML. TOTAL DRILLER
HELPER
WATER - DEPTH ENCOUNTERED. FEET
CASING LOWERED - SIZE - FROM - TO LOST - WATER AT FEET
FEET
FEET
CASING REMOVED. FEET
EMPLOYMENT OF TIME
MOVING AND SETTING UP CEMENT USED - TYPE. QUANTITY.
DRILLING DRILLING CEMENT - FROM TO.
SETTING CASING CEMENTING HOLE - FROM TO
EQUIPMENT REPAIR DRILLING MUD - FROM TO.
OTHER DELAYS REAMING HOLE - FROM TO
SAMPLES
S——————— —— et et eSS St
HARDNESS
DEPTH RECOVERIES oF CONDITION | COLOR DRY WEIGHT SP. GR. REMARKS
ROCK
Y.H. OoF OF
VERY HARD
% % % H-HARD HOLE SLUDGE CORE SLUDGE CORE
FROK TO M-MEDIUM
CORE SLUDGE WATER S-80FT
Y.8.
YERY SOFT

DEPTH OF HOLE AT BEGINNING OF SHIFT

DEPTH OF HOLE AT END OF SHIFT

GENERAL REMARKS

SAMPLES CANNED.

TOoTAL LOADS OF WATER HAULED DURING SHIFT.

WATER ON HAND.

SAMPLES LEFT IN SLUDGE BOX

SAMPLER

GALLONS



FiLE No

CHURN DRILL SHIFT REPORT

AMERICAN SMELTING & REFINING CO. Att&@hment G 2
PROPERTY
. HoLE No DATE 19
DRiLL No SHIFT
BIT TYPE ' DRILLER
CASING LOWERED - Si1ZE . FROM - To HELPER
FEET WATER - DEPTH ENCOUNTERED FEET
FEET
BiT UseD FEET
FEET

EMPLOYMENT OF TIME

MOVING AND SETTING UP. REPAIRING ENGINE OR RIG

DRILLING AND BAILING. CEMENTING HoLE FROM TC.
SETTING CASING FISHING A
REMOVING CASING. REAMING HOLE FROM TO
EQUIPMENT REPAIR CLEANING HOLE_. FROM TO.

OTHER DELAYS.

SAMPLES
Wm
COLOR CONDITION -
DEPTH OF OF HARDNESS [ 2 REMARKS
SLUDGE HOLE oF g r E w -
S S =4 7] J = o3
— ROCK wh 2 & 3 P
V.H S zube o z
<H. a . o, X
VERY HARO 4] aVy uw g:
< OXZe ] o
H. HARD a% Fece p e
M. MEDIUM o % weFHE z 3
8. SOFT -a N T8 ] Zi
3 -]
V.8, 3 " 5 1 a
[VERY SOFT] z z (NOTE THICKNESS OF EXTREMELY SOFT AREAS)
FROM | To CAVING. ETC. (SPECIFY DRY WEIGHT OF AQUA-GEL ADDED)
[ SRS IS U R
- 4 -
- J
|
|
R 4 A_,q%_‘ﬁ
S N SR U S|
i
GENERAL REMARKS
DEPTH OF HOLE AT BEGINNING OF SHIFT FEET SAMPLES LEFT IN TUBS_
DEPTH OF HOLE AT END OF SHIFT FEET SAMPLES CANNED.

SAMPLER




Attachment G 3

EAST PIVA
DDHE Ho.
CORE
Box Size From  To
SLUDGE
Lon From  To
REMARKS

FIELD SHEET



GEOLOGIC LOG e ne
DIAMOND DritL HOLENO. AMERICAN SMELTING & REFINING CO. DATE
TOTAL DEPTH OF HOLE PROPERTY. LoG BY
DEPTH ROCK MINERALIZATION ALTERA. | HEAVY MINERALS
FROM TO CLASSIFICATION OXIDE SULPHIDE SiLicIF. | TioN CONCEINNrRATEs REMARKS

I |0y AUSUYDPEIY Y




Attachment G &

ASARCO D. D. Hole No.

PRELIMINARY GEOLOGIC LOG

Location

Depth of Hole

Collar Elev.
FOOT APPROX. CORE DESCRIPTION
RECOVERY %
From To Assay Data From To Assay Data
% Cu (Core) % Cu (Core)




DIAMOND DRIL_L. HOL.E DATA
EAST PIMA HOLE NO.
Attachment G @ OLE NO
=
FOOTAGE SPECIFIC GRAVITY CORE WEIGHT FOOTAGE SLUDGE WEIGHT
Wgt.- gms Vol.-cc $.6.- gms,/cc Ibs

Ibs




Eole No.

LEAMOHE URIIS, CORE WEIGLT

SAN XAVIER | Attachment G 7

N = ,

BOX TO. . | SPECIFIC GRAVITY
Welght With oore y 7 7, 4

Welght less core (. ' i

Veight of Core
Welight from
TOTAL Weight Core ¥R e

BOX KO.

Jelgat with core ", ) ) ‘
Wzight less core 4 ' R i

- lght of Core
Welght from ‘
Preceding 3ox ARSI

TOTAL Weight Core . | ]

BOX NO.
Veight with core § R -

Weight less core N | ' o
Weight of Core —
v-ight from
w_4ceding Box
TOTAL Weight Core |

BOX HO.

Welght WIth core j b ) P
Weight lecs core S
Wedght of Core | S
Welght from
Prueceding Box
TOML Weight Core l

KX RO,

Welght with core . A ;
Weight less core | ( ' [
Veight of Core ’ '
Weight frou
‘Preceding Box
TOTAL Welght Core ]

BOX NO.

Welgnt with core
Welght lesa core
~ lght of Coxe
weight from
Preceding Box
TOPAL Weight Core

,,,,, faa /

e 16 ey mh o 2tmm mp ot i w1tk T 1A S 0 ] A et Al b 4 bt T s _..—w.....,...m«n,J
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EAST PiIMA PROJECT SHEET NO ___

DATE STARTED DIAMOND DRILL ASSAY LOG HOLE NO.
DATE COMPLETED AMERICAN SMELTING AND REFINING COMPANY
C INATES N w COLLAR ELEVATION BEDROCK ELEVATION ____
FOOTAGE INTERVAL HOLE | SPECIFIC O/O RECOVERY CORE WEIGHTED SLUDGE REMARKS DATA MEéggEED
FROM T0 SIZE | GRAVITY } core | sLUDGE wt | assav AVERAGE WT. ASSAY oK RECOVERY

Attachment &

WH A L S
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AMERTCAN SMELTIRG AND REFINING COMPARY

Tueson Avizona
Mr. T, A, Snedden, Mepager Attachment G 9

Southwestern Mining Depertment
Tuecson Office

Dridling dost Estimate
Joy Manvfacturing Company
Deay Sir: _
The following Is sn estimote of drllling costs for the month of
A bobal of feet was drilled by Joy Menufacturing Comawy

185 .
{ dilamond Arills) &t an estimated cost of § per foot.

Ay s o e

DOE # { ) { .

eriscnan’

{ -

Sramet
L
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o)
ey
23
a

DOE &
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o0

DDHE #

iy Ry
Rugez?
 FRy
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&) I{
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&
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DDH # g: ) ¢ }
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Attachment G 10

PROJECT. ..... e e e DRILLING PRC
Location Contractor. . ....... ... .. ... .. . i c.
Drilling Casing and Reaming Cementing
Date I
Size Depth Hrs. | Runs Adv. Rec. Size Depth Hrs. | Bags Type Hrs. Drilling




RESS CHART

DIAMOND DRILL HOLE NO.. ..ot e e

Coordinates of COlaT. . .. ... i i e e et

Delays

Eqguip.

Water

| Move

hiud

Tanks

Other

Remarks




Month

SUMMARY - DIAMOND DRILL HOLE NO

. N W Collar Elevation___
Core % Cu.
From To Interval Rec. % Core Geology

Attachment G 11
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EEEE——— s Attachmment H )
Material used in construction. of splitter. [ . 1
@' /6 gauge black sheel irorm for splitter housing, I
frers; baffles, discharge /ips, sample and '
reject discharges. _
18 equal leg x 2" angle jrons for Splitter Frame
_and reinforcements as showsr.
& Diarmond Fleor plate.
Welded comstruction used rhroughour except for jorning
of Sample and reject dividers of tiers which vwere
Solder Sweated,
Hirnges used for splash cover and baffles are /4~ bults
welded # place. ' i
C &
Swinging baftle shown L | ‘f
S/ighty open for clarily. Lower Hr
edge of baffle foucﬁes fower Discharge || - ‘ ‘
edge of discharge lip for 7rue Lip. : o
pos/tion. -
Samiple - Reject
Paritition jonirg Ters. :
v : @
. ~
. , % 7 @
Discharge Lip. | A
P 7
; 7 ’ >
777
NENENE N
NN 4
' A BNGE PN
Swinging Batfle. Sample dyscharge. ?//;‘ %/ / 47
N A
| % < —8 7
| Yl
. ‘t@ V.7 < /{/ /{ /:,;//:; // / ,// y // //
7 ’f/’eCf / ,/A,/'/ / g /,
7 Discharge. ; V;/// // 5
; g .
4 | ’ //
f Floor plate. [ IR
= v e
T R
T CHPNGE [CEUEeT CCHOTE o 283
> . . . .
Cppesire =IDE, | _ o SAmerlcc:\ .SmeH'mg oer Refining Co.mpony »
THEC. o SIDE ELEVATION | Scale | "= 17 . April, 1950
956 o , DESIGNED BY J.H.COURTRIGHT AND R.E.MIERITZ
4 _DRAWN BY R.E. MIERITZ

. File No.S-214-30







Attaci.n.ent I

%

RESUME OF DRITLING CONTRACTIS

Joy Menufscturing Cempany

Contract dated December 6, 1954

1. Meximum depth of hole -~ 1000°
2. Meximun number of holeg- 10
3. Minumum footage - hOoo!

{Penalty: conbretor to receive 1/2 rate on remaining
~ footege if less then LOOO' drilled)
L, Prices:

Overburden drilling §2.25 per foot

W Core 2K Core
From ledge to 500°, per foot 55 0 50 é-s.oo
Frow 500° tc 1000%, per foob $6.00 $5.50

Ixtre chisrge for dﬂll:.x_g, guartzite or chert - $1.00 per Zoob.

5. Company to provide water; contractor to transport waber to the drills.
6. Company o pay conbrachor for casing lost, or left in heole.
7. Coupany to provide roads and drd 1.1..ng 'e*bw,
8, Compexy to pay contractor $50.00 per 8-hour shift for delays,
caused by Company.
9. Company %o pay contractor $50.00 per 8-hour shift, plu.a eost of
materials used, for reawming, coasing and cemenbing. :

Wote: Well before the completion of the X000° of drilling under the
foregoing contract, Joy reporited a considerable operating loss and re-
guested higher wates per foobt. ALfier cost studies had been uade cer-
tein increpses veve epproved. Subseguently, obher adjusitments, both
up and down, were made. Tventually, a new contract, outlined b\,lowg
was anegbtiated.

Contyact doted September 16, 1957

Provisiong in this contract essentislly the same as in contract of
December 6, 1854 above, except for the rollowing:

1. Moximam depth of hole - 1200°

2. HMaximun number of holes- ot specified
3. Minimm foobage - 13,0007

L, Prices:

Overburden drilling $1.65 per footb

WE & XM BY & BM
From ledge to 40O, per foot $7-75 $7.25
From 400° to 6@0* per foot 8.25 7-75
From 00° to 800’ per foob 8.75 8.85
From 800' to 1000°, per foob g.25 8.75

From 1000 to 12007, per foot 275 9.25



Drilling Contracis P

8 & 9: Company to pay $75 per shift for delays, casing, resming, ebc.

Revised vookbit prices - effective January 15, 1958

As dyilliang proceeded on ‘the Reservation, & nvmhe:e of holes were
continued belov the overburden to subsiential depths by rotsxry wmethods. This
deeper rock bit drilling., which had not been providedibr in the original con-
tract, proved more costly thom the gravel overbupden dyilling; thevefore, the
followlng revisions were wmade:

#75 driil {choin pull down}

Pexr Foob
From ledge to iz-GO’ 8.5
h00* to 600° 3,25
600t to 800° N
#2200 Drill {hydrovdiic feed}
From ledge to 4O0* b 85
4007 %o 600! k.75
GO0* to 800t 5.25

The above pirices ihch:ded cost of driliing mud and time coasuned
in wixing mud, cleaning tenks, ek

Hoagland Dodze Drilling Company

a2,

Contract dated Jenuayy 18, 1955

1. Hipimum footage - 3000 feck
2. Hon-coving drilling {rotary) - $3.20 per feot
3. Core driliing

All WX size, except where yeductions ere necessary,

Per Foot
. From O Lo koot A ‘bﬁeaﬂ
b,  From L00T to 600° 6.20
c. Yor eech foob of core recovered 2.00
k. Reaming BE to WX 2,00
5. Delays for Company cccownd -~ $8.00 per hour
On May 11, 1056 the above rates vers revised as Ffollows:
Non coriag $3.25
Coring to M0¢ . 6.20
Coring 40D vo £00° 7.20
For each foot of core recovered 2.75

Ee J. lengyvesyr Company

Three holes weve drilled by this contractor under a "Cost-Rental”
arvengement, the principal festures of vhich are lisited below {cxcerpbs from
Longyear's preposal deted July 23, 1955):
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2. We understend that the work as nov planved will corsist of & series
of vertical holes ranging from 400 to 700 feet in depth, with a wininun aggre-
gate footage of 1,000 fect; that the maierials to be penetrated will consist
of any one or possibly all of the following: limestone, dolomite, arkose,
siltstone and quartzite; that the wabter veguired for the drilling operaticns
is avellable within approxiwately two miles of the drill site. We s2lso under-
stend that you will provide, at no expense to the longyear Campany, Sumps,
access roads and leveling of drill sites. :

3» For this work we propose 4o furnish cone truck-mounsed dismond core
dzrill wnit of suitable copacity, together with the following liteums:

e} Diamond bits s veaming shells,; stchlies and other miscellsnecus
equipnent including WY and B¥-size wire line eguipment re~
guired for recovering coves by dlamsnd drill method to o

meximum depth of 1,000 Pfest.

b) Runner foveman, one driller, and dxill helpevs as reguired
for two-shift operation.

e} Tank truck for heuling water required for the drilling
operabions.

d} One-half ton pick~up for trensporiting drill supplies to
and from the drill site.

e} Core boxes, if desived, 25 2 supply item.

L. We will earry public llebility insurence covering personal injury
and property damsge; Workmen's Compensetion, 014 Age Benefit, Unengloyment
and any other insurance on our employees requived by state or fedevel laws 3
also, all-risk insurence on the drilling eguipment probecting ageinst loss by
theft, filre, flood, lend-slides and other similar hazards. Certificates show-
ing the coverage refeyred to will be furnished if desired.

. Costs

It is agreed that you will reluburse the Longyear Compeny o ey
divectly the expensss of the Longyear Company in the performence of the work
28 follows: '

a) All wages and subsistence allcwence of drillers and drill
helpers and their travel experses from nearest aveiloble
point to the scene of the work and return; this to include
personnel replacements as reguired.

b} AlL freight, express and Strucking charges.
5 g

e} A1l supplies used, repaivs, replecements; fuel; oil, bortz,
bortz bitsand bortz reaming shells abt our listed retail
prices, less credit recelved for salveged stones; Carbolo R
roller bits and all cther special type bits reguired, at
list prices.
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da} A1l premlums on insuvence es outlined in paragreph 4.

e} Peyment in full for any rods or casing lost in holes or
discarded on accecunt of damage dve 4o causes obhex than
oxdinaxy vear.

£} Cost of cement, Aguagel, Fibretex, and other dilll hole
stabilization agenbs used in comnection with the drilling
operstions.

Tn oddition to the costs ouwtlined ghove, you will pay the Longyear
Company rentel on the drllling equlpument used as follows:

Drill and accessory egquipment - $G00 per drill per month for
single-shift operabicn, $725 per drill per wonth for double-shift
opergtion; this charge ©o cover renial of dxill cutdfit, interest,
deprecigtion and overhead expenses. Thig reubtal is to commence atb
the time the dxill ouwbtfit and crews axe delivered at Tueson, Avrizouns,
and continue wtil the project has been completed.

You will also poay veotal rates on the service equipment used as
follows:

a) One-half ton pick-up -~ $100 per month, plus cost of gas,
0il, and muintenence.

b} Water truchk - $250 per wonth, plus cost of gas, oil, and
maintenancs.

6. Compensaiion

S A

In addition to all costs as cutlined in paragrapk 5, you will pey
the Longyear Company compensabion ot the vate of $0.50 per foot drilied., It
is undersiood that the clmrge of $0.50 per foot drilled covers total compen~
gabicn for overburden drilling, dismond cort drilling eand reeming, or other
work perteining Lo the diecution of the drilling progran.

T+ - Lt is woderstood that in the event drillivng opevations are teme
porerily termineted and jyou request yreteining the drille and eguipuent ab .
the dyilliing site oca a stend-by basis, the rental charge for the ocutiits would
be $300 per mooth per unib, or proporvicneie part thereof for fracticnal month.

The Wininger Drilling Cowpany {Churs Drilling}
Exeypis from contrach doted September 15, 1956:

Article 1.

The CONTRACTOR agrees to furnish ot his cwn expense 21l equipment,
lsber, toeols, casing, Hupplies and uaterizls necessary for the drilling of
churn drill heles, as herainafier stipulntzd, and to comacuce vwithin ten
deys after the date of this document, upon and within such wining clsius
in the Pime Mining Digtwrich, Pima County, Avizona, as may be designated by
the Compeny and to conbinue the drilliang of said holes with all xeasonable
diligence. Said chuim drill holes shall be drilled at the locabions designated
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by the COMPANY. Saild churn drill boles shall be drilled bo the depth desig-
ngbed by the GOMPANY, with 1000 feet being the mpxiawm. Seid chuyn drill
holes shall be dyilled in sizes designated by the COMPANY, within 2 wmaxitum
of 14" and a minimam of 5" in dlesmeter. If any hole does not resch the depth
designated by the COMPATY's engineer in charge, & new hole musy be substitubed,
and the cost of dyiliing the abandoned hole shell be divided egually betveen
the COWTRACTOR and the COMPANY.

Article 2.

The CONTRACTOR sgrees that the wmeintensnce and repair of the machinery
and eguipment employed in this drdlling will e ‘or his sccowmdb. Wabter neces-
sary for the proper conduet of drilling snd sauniing operations will be made
gvailable o the CONTRACTOR by the COMPARY at tle properties. Waber will be
tronsported from supply reservolr to the drilling sites at the cmpense of
and for aceount of the COWTRACTOR.

Article 3.

The COMPAWY guesrentees to the CONTRACTOR that the footage of churn
drilling to be reguired e:ndjor paid for shall not be less then 5,000 linesr
feet of hole except asg specified in Awrticles 15 heveof, and shall pay the
CONTRACTOR for the footage drilled and cother work heveunder es follows:

1. Total footoge drilled of diameter 5" and above $6.00 per foob
2, fInstalling or removing cesing -26
3, Installing or removing liners -Gl
b, Under reaming or straight resming 6.92
5. Casing left in hole 1h" 5.50
6. Cazing left in hole 10" L.00
T. Cosing left in hole 8¢ 3.50

8. Cesing left in hole T 2.50 ,
9. Caesing left in hole 5" 2.00

10. Deleys when caused by COMPANY $10.00 per hour

All work under Téems 2 to 4 inclusive, i.e. installing or vemoving
casing or liners and under veaming and sitralght reaming shall be done at the
opticn of and as directed by the COMPANY.

Items § 4o @ inclugive ave o apply To casing left in the hole vwhen
it is deemed impractlcable by uhe COMPAYY, et its sole discretion to romove
the same.

In the event that less then 5,000 feet of holes ave drilled the COMPANY
agreas to reimburse the CONTRACTOR for costs incuryed in transporting men snd
equipnent from Tucscn to the worksite and reburn.

Axticle L.

In the event that the total paymenis therefor ot the vates set Fforth
in Avticle 3 amount to less then an average of 396 per eight hour shifts worked
on euch mg occupled in the drill :ing ol the 5,000 feet of hole, the COMPANY
agrees to pay to The CONTRACTOR an amount sufficient to weke up the difference,
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that is to say, to weke seid average equal o $06. A shift worked is defined
8s one in which o full driliing crew employed by the CONTRACTOR fulfills elght
boure of work on one rig on locetion. In compubing seid avevege, shifts or
fraction of shifts not worked due to failure or lack of equipment, supplics

or labor shall not be taken into consideration; and the corresponding expenses
incidental %o such interruptions of drilling shall be for account of the
CONTRACTOR.

Axticle T.

The CONTRACTOR shall arvenge for the bailing out of each hole at 5 foob
intervels in order %o enable the COMPANY to semple the hole, and such bailing
shall continue untll the COMPANY's sampler or enpineer-in-charge shall be sebe
isfied that the hole is clean apd thet an accurnse and adeguate somple has been
obtained. Any questions arising under this provision shall be taken up and
resolved, not by the dvrill ruonner and sampler, but in conference between: on
the one side, the CONTRACTOR, or the CONFRACTOR’s representative (forveman) on
locations and, on the other side, the COMPANY's engineer-in-charge on location.
Horeover, any questions regarding other performence provisions of the present
agreement shall be resolved in like wamner. In cose no sgreement is reached
in this manner then the matier shall go to axbitrabtion.

Article 15.

The COMPANY woy terminate this contrvact in its entirety at any time
Prior to the completion of 5,000 feet of drilling upon payment to the CONTRACTOR
of the sum of $1,000.00 {One Thousand Dollars) in addition o the emounts then
due to the CONTRACTOR for drilling. In the event of such terminabion and in
cage that total payments under this clause for foobtage drilled at rates set
forth in Article 3 amount to less than ap aversge of $96.00 per eight hour shift
worked on each drilling rig on locabion, then, in that event, the COMPANY agrees
0 pay the CONTRACTOR & sufficient smount to meke up the difference required
o assure payment of the sgreed minimum of $96.00 per shift per rig.
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Table I | Attachment ©

COMPARISON OF CORE AND SLUDGE ASSAYS, MISBION PROSECT
Diamond Drill Holes Numbers 16 %o 201

Core Sludge Aversge Average RBabtio of

Core Rec MNo.of Assay  Average Assay Sludge Sludage S81. Assay to

Range Semples Sun Core Assay Sum Assay Recovery Core Asssy
96100 525 67241 0 1.28 57h.E7 1.09 60 85¢
9195 2i5 311.37 1.27 259,20  1.06 €0 83%
8690 121 133.83 1.11 126.36 1.08 55 gl
81-85 & b9k .78 hadis .66 65 85%
76-80 ks 36,03 .80 3L.50 T 63 | 9675
.T1-T5 39 23.09 .59 19.19 49 T0 83%
66-T0 3 31.14 1.00 26.26 .85 8z 85,
61-65 17 15.15 -91 13.45 =79 83 87%
5660 17 8.50 .50 | 8.85 .52 5 10k
51-55 15 17.146 1.16 12.17 81 59 70%
4650 10 5.91 .59 5.4k .5k 69 o2v,
L3 .ks b L.10 1.02 3.h43 .86 52 8,
36-h0 9 6.78 <75 6.57 <13 90 oT%
Rn-35 15 9.20 .61 8.83 .59 54 97%
2630 b 2.01 50 1.98 50 75 100%
2025 - 5 3.51 . TO 2.51 .50 58 T4
1620 5 5.13 1.03 3.36 67 58 654
11-15 7 h.13 59 3.9 .50 59 85¢

610 3 i 26 1.46 kg 100 138

1-5 2 1.83 .02 1.43 .72 50 785
103439 + 1183 | 73,133 + 1183

Av. 87% 1183  1382.30 1.13  1155.21 .98 Av. 62 87%
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COMPARZE0N OF CORE AND STUDCGE ASSAYS, MISSION PROJECT
Dlamond Drill Boles Burbers 16 4o 201

Core Semples in 96% - 1007 Pecovery Renge

Averege verege Average — Rebio of _—
Range of ¥o. of  Sluvdge Ree Core #ludge  Sludse Acsay & Of

Sludge Rec.  Ssnples . in Range hssay  Assay to Core Ausay Difference

ks 8l 164

300 - 120 36 158 1.72 1s - 16
%0 - 99 21 96 1.32 1,10 27 - 175
& . B 35 & 1.10 93 &% - 158
0 - 79 39 Th 1.32 1.85 95% Ca 5
€ - 69 53 by 1.31 1.27 8% ~ 13%
50 - 59 59 5k .0 .55 103 Y
o - B9 g7 Ly 1.03 93 9% - 8%
- P 59 35 1.33 1453 135% + 15%
20 - 29 38 25 1.28 06 T5% - 25%
16 - 19 21 15 2,52 1.61 57% ~ %3%
1< 9 9 T 1,68 116 659 ~ 35%
Avrernge 68 . 56 .30 - 1.15 824 - 159

Core Stmples in 919 - 9%% Recovery Renge

100 - 120 10 il 1.66 1.37 83 < 1%
90 - 99 9 95 97 1.0h 107 v Y%
& - &2 is 8l +80 ) 91 - o
? j - ?9 16 ?‘ié‘ ggl 553 E‘}l% had %
& - €9 por] Gh 96 .89 9 - 7%
30 - 3¢ 37 54 1.28 1.27 995 w 1%
o « by K2 B5 1.0 <95 obel - &
- 39 39 35 1.0% Rs - ol - &
20 - 29 % 26 1.82 1.58 &% - 13%
10 - 19 12 16 1.72 1.40 819 - 1G%

- 9 5 7 3.01 1,68 5ieh - h&),

Average 215 53 L.2% 1.09 a0 - 109
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CHECK ASSAYS

Individual Core Iantervals .

Silver Bell Re-Runs

Hole Integval

c2 430.0-135.0
C5 185.0-7580.0
ik 288.6-302.3
18 280.7-286.5
3..8 388 ® 0 "398 L 5
19 211.2-228.3
20 297.5-305,.4
20 375 . 5-385, 1
21 . 372.0-377.1
22 661 .0=571.0
23 406, 3-110.7
2L 5kh, 62557 . &t
26 260.3-268.2
26 286#3."2 35«7
26 29}'!‘ L 7 “3313‘ ° 8
26 30%‘0 8”3}}4’ . 8
26 371L.8-376.7
26 382 ° l-%E e l
26 . b23.0-133.0
26 bho bh.li5y 2
7 b5k 5.460,.2
27 663.0-666.8
28 431.8-042,0
29 482.0-495.1
29 567 «6-5T4 .9
30 288 . 3"296: 3
32 £55.1-26k,3
32 533.4-5k3.0
33 280.0-290.7
3h 336.8-350.4
36 h56.3-65.2
36 617.0-621.8
37 39L.9-395.7
Ly 535.6-543.9
43 347 .9-351.9
T 396.2-505.8
k8 220.5-227.7
L8 207, 7=-238.3
L8 23k, 3-241.8
L8 2h1.8-2ho. b
L3 249, 4.255,1
L3 287.9-294.9
L8 204.,9-302.6
48 311.5-315.0
L8 315.0-323.3
L8 35,5355, 3
18 512.8.521.4
48 521 .4-528.2

Silver Bell
Lssay

I83
1066
1.58

91

blju
1.33
1.45

.28
1.h2

+50
1.07

1.01

Artachment P 1

Silver Bell

_Re-hssay

.85
1.61
1.60

.88

.10
1.25
1.45

21
1.48

i
1.0k

<713

B2

051

.38

o5

<59

e 80

252
1.03

.98
2 $ 63
1.07

.12

+20

@21

.72

57

9T

A3

=79

»T9
1.06
3.66
1.02

il

«56

.60

L2

@ li'g

+59

45

wUT

+56

« 5k
1.05

»50

Difference

02
005
.02
03
01
.08
(4]
.07
06
DOG
903
03
03
IG& ,
01
ﬂol
.01
02
.02
Q3
06
LOb.
.25
0
01
.01
001
.10
.03
¢06
QO‘?
.03

02
.28
Qol
.02

03

<03
UL
07
«Cl
Nexk
0L
03
.01
901



Silver Bell Re-Runs - Continved

Attachment P 1
Silver Bell 8ilver Bell

Code #ole Tnkerval Asszy _Re-Aszey Difference
- ko 210.0-821,0 L9 &7 02
- s 231.5~2h3.3 .38 8% .03
- - ko 519.1<523.2 L2 L7 .05.
- 4o 527« Swpbﬂa, .38 L1 .03
- ko S5h0 . 5-580.3 .35 Ry} .06
- hg 549 3-558. 5 45 «50 »05

el bg 500 .2-597.2 2.50 £.53 .03

G25 :)3 3';62 .2-1%-7& o3 03‘58 ) js 1-13

- @26 55 515.3-525.5 85 280 0L

o7 54 baéqephgs, 6495 6.91 Ol

628 58 5095.0-408.5 b2 NG .02

Ceo 60 3q8m0«h0659 1.18 1.18 0

¢30 &2 503.0-512.3 1.8% 1.8k 0

o3k 66 378.8+386.7 12.63 11.28 21

C35 &8 hi8e7-k88.7 1.T2 1.73 .01

€37 5 261.8-368.5 8,04 9.12 .18

cho &0 369.3-379-3 .86 -89 .03

il 83 507 .9=012.3 1.00 1.06 0

okl 89 2910 8-301.1 1.09 1.12 03

chs gl 319.2-386.2 TT .79 02

cko 74 329.2-338.3 1.68 1,70 02

G52 16k 260.6-30%.2 1.92 1.91 0L

gsh 107 k95415060 2.98 3.27 «£9

o0 128 ThG D759 o1 $.02 G.56 « 5k

CT7 k2 702487130 1.92 1.80 02

78 1k3 573.2-578.3 2., 2,66 +16

(30 k8 3bﬁ,e~3§3¢ 3.00 3.05 08

gde 151 h37.5-4k2.8 38 b, bks 06

(83 i52 36h, b 37,0 82 .85 L3

¢S5 155 £08.2-518.2 1.6h 1.68 Ok

c87 157 280.1-20M.5 5.07 5,12 05

89 159 J28@»335 7 3.28 3.38 W10

9l 161 289 7-hok.3 1.4 1.k 0L

D1l 162 510 Ln520.6 1.6 1.21 05

D12 166 109, T-H1T.G 1,02 .00 .03

€5 166 560 1-560.5 .66 67 0L

D13 167 215 . 2038830 .23 22 Rexh

D1l 175 368.1-378.2 05 .05 0

ceé i7i 398.6-k07.3 3.7k 395 «21

3315 1:-'-2 5?3& 5"‘::8262 J.&OS ligs G

D16 1?& £233.0-238.2 L 2k 01

Bl? 179 218, 6"‘22&'09 % 16 = 16 C

D18 176 611,3~625 b .72 .75 L3

Dio 178 356.9+367.1 1.87 1.81 .06



CHECK_ASSAYS Attachment P 2
Tndividual Core Iotervals
Jacobs VB. Silveyr Bell

Jacaobs Silver Bell

Code Hele Tabterval - Assay Assay Difference
ci 1 635, 56300 85 o7 $:02
ca (y2] 430.0-435.0 .88 .83 =s05
3 ¢3 %05 .0-420.0 <90 &7 -+03
ck ¢s 785.0-790.0 1.72 1.66 -.06
€5 ch b55.0-460,0 1.03 .56 =07
CT ig 211..2-228.3 1.27 1.25 -.02
69 21 3?106“3??'&1 101&6 1#24‘8 "."‘002
G:LS 27 lf’Sh‘c 5"'?'}6602 3.. o 10 09‘? "'ol3
¢l 28 b31.8-hke.0 2.67 2.63 o Ol
16 32 5330 lm583.0 87 -T2 wol5
o2 k3 MT7,.0=351.9 N 3.66 +.02
C-25 53 462.2-470.0 »3h »35 +s01
- 62 200.3-207.8 +50 1.01 408
- 62 207.8-211.9 Ol .08 $o 0L
- é2 289.1-20k4.3 56 B2 +.06
- 62 zg‘lge 5"1‘5‘17@"'5' ? 52 L] 5:':' ‘f‘tog
hind 63 15‘3?»7“1915‘7&8 $!‘f2 3’48 '}006
c30 é2 503.0-512.3 1.90 1.84 ~.06
o1 63 - bh7.3.bs7.2 1.23 1.23 0
32 &l 388.3-405.1 .79 .78 -.01
¢33 65 287 .5~297 .7 91 93 .02
o3 66 - 37k.8-386.7 11.36 11.03 - 33
¢35 &8 b3, T-L88.7 1.79 1.72 - 0T
¢36 7h bk, 6.519.7 2.28 2.25 -.03
c37 75 361.8-368.5 9,15 8.94 w21
38 76 407.8-817.7 1.30 1.26 -0l
C3e 78 283.8-300.3 1.51 1.ko -.02
cho 80 369.3-379.3 .02 .86 -.06
gl 83 597.9-5613.3 1.09 1.00 =509
cha ar 283.7-294.0 3.00 2.98 -o02
ch3 28 T35.6-TE5.7 1.0% 1.09 .05
cll & 291,b-301.1 1.0% 1.09 +.08
chs o1 31G.2-329.2 »99 17 -2
i 15) g2 350.8-357.1 37 .98 +«01
cht 93 306.4-318.1 147 Lok -.03
ch8 o6 L36,9.002 4 1.03 1.01 -:02
cko 97 320,2-338.3 1.73 1.68 -s05
050 o0 227.0-236.0 TG 68 - 02
51 100 306.5-814.0 1.07 1.07 ¢
c52 iTs) 200.,6-303.2 2.02 1.92 -.10
€53 106 380.3~390.3 2.54 2.55 +.01
csk 107 kg5 ,.1-506.C 3.86 2.98 «.28
- €55 108 ky2.8.152.2 1.2 1.38 -0
¢s6 e 516.5+-525.5 1.12 1.13 +.01
C57 118 235.3-245.3 1.02 1.03 01
058 113 309.1-323%.6 1.2k 1.22 - 02
€59 116 202.1-309.5 1.27 1.2 -.03
CEC 117 h61.9-71,1 1.00 1.0L 4,01
¢61 118 k92,0-500.9 5.72 5.71 -.0L



Jocobs vs. Silver Bell - conbinued Fitachment P 2

Ja.Cohs Silver Bell

Code Hole Inberval Assay Assay Difference
cé2 120 215.6-224,5 2.27 2.25 -02
63 iz 533.5-543.6 4 by hbo -0k
coh 122 519,527, b 1.2k 1.2% 0
65 123 309.7-400.2 43 47 +.0b
cé6 12k 419.5-424,7 «Th <TO - Ol
cé7 125 158, 4-068.5 1.55 1.58 4+.03
68 126 421.9-128.0 1.06 _1.05 «s01,
7o 128 7ho. L7501 775 9.02 4127
C-Ti 129 573+ 3+583.0 1.66 1.70 4Ol
o7e 130 361.9-370.2  3.05 3.06 +:01
€73 131 453.6-163.6 1.36 1.33 =03
a7h 13% 423.5-133.1 80 .83 ++03
¢76 138 325.8-332.5 1.00 1.05 ' +405
CTT 12 T02.9=T13.0 1.85 1.82 407
CTB 3} "3 573 @ 2"‘5?8 & 3 2 L 51 2 - TO -I-»l?
79 by 587.1-593.1 2.91 2,90 01
e& 1&‘8 3&"300"'353&1 3&15 3000 "‘015
¢8L 149 270.3-280.5 1.32 1.31 -0k
cé2 151 b37.5-142.8 k.55 k.39 T
¢83 152 364 k3780 90 .62 =408
cel 156 363.2-393.5 2.7 2.73 -0k
¢85 155 508.2-518.2 137 1.6k -
86 156 337.9-345.5 5.03 5.33 0
87 157 289,120, 5 5.18 5 JOT well
038 158 348.,4h.458.6 1.1L 1.13 «s01
¢8o 159 388.1-3%6.7 2.95 3.28 033
€0 160 312.0-318.5 .98 97 -eQl
o1 161 389,740k, 3 Cole32 , 1.41 +.09
ooz 162 500,6-510 .1 1.3 1.3k =05
C93 163 1}0300"}4'12 a9 L3 071 0?0 hd 001
cok 16h. 20, T-130.9 Re3 S0 -0k
€95 166 560.1+569.5 .80 +66 .06
g6 171 368.6.407.3 %.00 3.7k we26
F-2 172 62k, 5-63%.5 1.37 1.31 «:06
J-3 173 378.4-388.6 R .92 0
J"'é 176 638p 3"‘61:‘8112' 12? 0215' - 403
Folt 78 £56.1-270.3 .37 »31 -.06
J"’? 178 28@ e 6“288:9 o3 L] 3.3. nd tGl
I8 178 502.5-511.9 o115 A2 =03
J-10 179 k52,1-460.5 31 W31 0
Tl 183 208.6-222.4 R 43 -e0L
J-12 183 290 .0-304.8 26 L2 -0k
J-13 185 366433775 -36 B o2
J-16 188 251.8-8261.3 .37 .38 +.01
J-1b 189 208.7-21k.3 o 37 236 -s01
J-15 180 21k, 3-200,3 .30 .30 0

d=17 189 201.1-287.1 A2 A3 +.01



Attacrr vt P 8
CHECK ASSAYS

Ccmpositeg_
Jacohs T Silverbell
Fole . Jacohs Cale. Silverbell
0. Interval Conposite Assay Goap. Assay Difference

8 590.0-678.8 g < TH -03
62 22508"2804‘6 305 006 +le

280.6-330.5 1.32 .32 O

33{)& 5"'51203 1022 1-23.. "'wgl

63 220.8-332.7 . <10 10 0

'353.1k57.2 STE .72 0
509.7T-573.7 1.k5 1.50 +.05

614.2.632.9 1.21 1.21 0

&k 210.0-287.2 , .10 210 0

207.2-330.5 <13 .13 0
_ 30 .9-363.3 81 »TO =02
65 232.6-297.7 .76 .72 Ol
297.?“32831 -'22 -19 "003

G5 251 43000 06 06 o
35?#6‘"%3.18 6028 691? ""wll
22500‘”251&8 tﬂzvf' *08 “'i“ach-
261.8-278.5 Sl 80 weOl

2?8s5“‘3{35 w-T a02 -102 0

58 19907“23516 aglé' 993 "sc}l
235.6-338.4 1.51 1.4h8 ~o03
338 heslid 1 1.28 1.28 w06

&9 270.0-333.4 .05 .05 o]
337.9-38%.3 3.h9 3.49 G

70 208.8-389,3 .08 08 201
71 l'?O;GwEGQ«B qOS .,03 ”002
209. 3-288.7 .03 10 +.07

72 211,5-245.5 .28 .23 -5
245,5-3kk,0 b .13 ~.QL
73 £00.0-232.6 «12 .09 (33
232.6-334.8 2 Lol 08
Th 216.3-313.2 <33 «E9 -Gk
325.5-4bk.6 1.60 1.58 w2
76 200.0-226,1 R~ .18 =0l
226,1-328.8 10 09 -0l
38128177 1.0L 1.06 +.08

A BT .7-555.3 1.31 L.Lo +s09
77 199.2-225.7 .28 W21 =01
225 -?“32893 @22 421 "501
b33.8.588.0 oTT o Th 03
6h0.2-738.9 1.b5 .50 w05

7O 189.4.235.% Ok .79 ~:05
235.4-337.1 .85 Sl w01
337.1-k08.6 .92 S0 02
kog. 2.664.9 1.02 .99 -s(33

T03.5-752.5 1.65 1.62 ~a03



Jacobs vs. Silverbell - econbtinued : Attacr hent P g

_ Kole Jacohs Calc. Silverbell
.' Ho. Juterval Composite Asgay Conp. fissay Difference
79 190.0-831.1 05 Ok -0%
231.1-326,7 .03 LOb +.0%
& 205,5-231.5 .25 .20 =08
231.5~331.9 .20 .21 5o 0%
359.2-395.7 .85 Bk -s01
81 195.8-226.6 1k .15 4+.01
. 226&6&‘333:2 119 : -18 "nGl
3_2 26906"2371:5 003 ¢01 -*.02
23T¢ 5“’339 * 6 . 102 - '.Nil - AGE
a3 200.0-24h.9 « 30 - 28 =02
2kh,0-342.8. .65 .8l -sQL
li'Tl ‘2-6513{-. 5 ° 58 ® 59 +.0%
586.0-623.8 1.96 . 2.00 4.0l
8T 201!-@7@22&2 ' 062 52 - 10
222.2.200 .0 1.70 1.68 s 0B
294.0-325.5 .08 .09 +.01
&3 182.7-238.5 . .38 37 QL
238.5-260.4 S LT0 N «.0L
260.1k-340.0 "« 31 . 25 -03
32‘!’0 to"'z‘f:%l - 3 . » 99 »97 hd 002
620.0+639.5 o717 ST7 0
735.6-T56.0 .70 .83 3.3
8o . 190.3-225.6 020 .13 «sOT
' ‘ 225 ® 6'—‘250 [ 5 . 52 ? 51 < o O
: 250.5-281.5 26 2k ~.02
28105‘”333 56 170 ’ 068 "nce
90 206,2-225.6 o5 51 -.03
) 225.6-323.9 1k .16 02
o1 200.6-219.5 »36 .30 =06
219#5"23&‘»5 msl:" 551 ‘9303
232'5"0 5“2524:1 PR «09 "’é03
282~l"‘3.19 2 011'6 é‘lé'l ""s05
319.2-335.8 87 .83 s Ol
oz 195.7-221.7 .33 «33 e
221.7-259.9 A8 A5 03
259.9-310.6 .30 .29 -«QOL
310.8-450 .2 6L 58 -.03
93 511.9-2L0,2 .52 50 .y
2k0.,2-251.5 <73 .75 +.02
251.5-291.2 .23 22 Xl
201.2337.9 «TT Tl =203
337.9-E50.1 .73 «T3 o
o Loh.7-527.5 1.21 1.2k +.03
Cade A-1
- 125,128,130
13h, 143 13 Tatexvals 1.56 1.55 ».0L
A=k 13h 0 2b3,0-396.1 1.70 1.21 4,01
Tl 129,102 3 Intervals 1.28 1.30 +02
E-2 63, 7k o
‘@ 87,131,186 5 intervals .67 : 65 02
. 3-3 96 391.9-888.0 <50 A7 «.03
I-b 93,97 2 Intervals »72 .68 - Ol

g-1 73,88 3 Intervals 1.16 1.18 +.02



‘ Attackwent P 4
CHECH ASBAYS
Gonposites
Silwer Bell VS

Silver Bell

Code Hole Interval SilverBell Calc. Silver Bell

No. Composite Assay Comp. Assey Difference

18 203.0-233.7 oAb «50 .06

233-7"30609 998 e98 0 .

306,9~335.6 «+30 23 =207

237.5-335.4 .86 +ah -,02

39‘,'{'61!""52102 083 a35 ‘1‘;02

21 221.0-227.1 1.36 1.32 - Ol

227 . 1-266.9 1.60 1.67 «o02

266.9-328.1 26 27 -01

366.3-377 .1 1.57 1.59 $+.02

22 222.0-255,.8 .51 .50 «.0L

855,2-287.9 BT 7 0

287.9-353.3 «30 »27 «a03

hse ba680.3 1.02 1,19 + 17

2k 195.0-240.6 R x) L2 +.01

2406257 b .51 .51 0

257 L1=315.,0 «20 .35 -~ Ol

53%.1-577.0 77 .78 +o0L

615.8-71k.3 19 .50 +:01

26 23040'“286:1 033 u36 +n03

286.1-382.1 o1 A2 +:01

382.1-469.8 .58 .58 o

25 224.,0-218.3 Ol 03 ~.01

250,3-351.8 .10 .09 =01

27 220,.0-250 .0 .53 .57 =0k

250.0-287.7 .98 95 ~.03

28? 57”350 D eEE mEE G

386, 7-502.8 ST8 -80 2+.02

29 23{}80"2"5‘809 L "}2 ] 3}'!’ ’:'162

248,9-.385,5 w21 21 0

361 . 7“'383 ® 7 ® 2‘18 * ‘EJ.‘6 “a 02

460.0-501. 1 .73 =73 o]

569 ,9-653.7 61 o561 o

31 236.6-319.8 .25 .22 ~o(3

319.8-340.0 <70 T +.01

, bog.o-khs. 7 1.10 1.1k 4,0

32 £19.0-230.9 Ryl 50 ~.01

230.0-333.3 JED e ~o01.

355, 0=E00 .5 o 5l .55 +.01

513.42+570.5 .62 59 -.03

33 231.0-2h0.L .38 .36 02

240.4-271.3 3R .33 -.01

271.3-385.9 =52 .50 “e02

3h 231.0-206.1 02 .03 401

: 2L6.1-288.8 .18 © .18 0

268.8-350.4 .79 .79 5

36 229@0“23?@8 w 352? -003

237.8-340.2 .73 o7 .02

3h0.2.75.8 .92 .02 0

539.2-635.2 1.22 1.1k -8



Silver Bell wvs. Silver Bell - Continued ) Attacrr-rt P 4

Code Hole ITatervral SilverBell Colc Silver Bell
" T Composite Assay Comp. Assay Difference
37 227. Gwpgew& 5h +53 =01
23 he335.h .28 27 -0
38 omajg.b 08 05 «s03
ajgv ~337.8 .00 .08 - 01
3 2610362, 73 o1k 21k 0
b 270.0-330.8 W1k . .16 +.02
380.9-455.4 .98 58 0
hp 207.5-331.2 16 .16 0
43 217.5-236.7 .08 08 o
235.7~311.3 .G JEO 4+.08
133 221.0-238.6 06 ' 06 +.02
238.6.341.2 .15 .15 4]
k7 200.0-23k%.5 »33 _ .32 =.0L
234,5.335.2 10 12 408
b8 250.5-234.3 A48 .52 4.0k
23h.,3-336.0 .51 g -, 08
336.0~-100.6 .E0 .59 -
95.8-528.2 1.04 1.02 =02
TQ0 . 6-T75.0 1.38 L. 408
o 210.0-213.3 .53 40 s l3
09,1645 .k .95 92 «.03
50 200.2-20h7.7 .13 Sk +.0%
aky. ?m;)ﬁ 0 .15 ki -0k
. 51. 250, b330 .7 .13 L1282 -1
“’-21'@5-« JJN T2 <58 - 2L
378.0-338.0 2.07 2.05 -.02
52 136‘0«226,0 05 .03 -2
206.0-319.5 .05 Lok -, 0L
53 212.0-233.0 .32 <39 +.07
233.0-310.1 s LAt B ex )
310.1-335.3 .19 .19 0
§iB.0-532,0 .50 ' *5~ 408
629,5-578.7 1.b5 1.hg o33
7G5 .Q zh:uc .93 .93 o
. 788.9-807.2 .90 87 -3
sk 208.0-215.0 1,40 1.4 +.01
Sl 0-315.0 .02 .02 o]
55 2331.0-263.7 .18 20 w08
2ﬁ3~?m2 7.9 <59 .59 0
BTT.9-366.3 L3 L3l 0
55 225.0-2Th.0 08 0B o
271{‘90'“3‘?0&& 028 -Q 3 0
403,.0-181.0 133 1.hd el
602.6-615.0 a7 .05 408
66D . 6 6?v¢0 .75 1.587 00
, Th3.0-820.8 .97 .08 0]
57 208.8-225.0 L3 .12 L1
_ 225.0~322.9 CA9{7 ) W1 =03
' &0 206.0-235.8 23 .23 3
[ £35.8~285.1 43 ik .01
£84,1.3952.2 el .25 -.0%
56? 6-106.,9 .85 B ~.01
&2 200.3.225.8 R A3 - 03
63 £25.5-229.8 3.30 ‘ 3,29 ~aOL
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CHECK ABSAYS

Gmgosi‘bes

Silver Bell

Atta( i. -Z.A't

P 5

and Jacobs VS, Silver Bell
_ Jacobs & Silver Bell Silver Bell
ode Hole ITinterval Calec. Comp. Assay Comp. Assay Difference
13 347.9-110.5 .83 82 0L
hs 240.0-339.9 .1k o1l 0
B"l 62’ 116
126, 136 _
148, 178 9 Totervals 1.7k 1.61 .12
'Cf-l %g 60 ] 122
12%,129, 1k2
19,151 17 Intervals .99 1.00 +.01
c-2 120, 12k ‘
175 3 Tobervals 1.09 1.2 4ol2
p-1 S5k, 80, 121 \
138:1534-: 20k 6 Intervals 1.53 1.k5 -<08
E-1 63, Th, 76
ag,loh, 107
118,127,155
166:171’ 1k Intervels 1.62 1.61 +.01
F-2 21, 109,158 3 Intervals 1.07 1.06 =01
G-1 32, 36, 13
68, 83, 92
113,162,163 12 Intervals 1.01 1.00 =01
G-2 gs, gg, 68
3 92
113,162,163 11 Intervels .82 .8 0
¢-b 36,68,062 b Tntervals .86 .83 -.03
I-2 18,19, 96 b Intervals 1) 95 4401
J-4 29, 78 2 Intervals 67 .68 +.01



