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{Letter to bs sent End!vidu&!ﬁy tor_'
Boylas Bros. ' B
Jay hﬂ;. £o. S .
Sprague & Henwood } f

MISSEON UNIT
Reauest for Bid
Blemond Core Brilling

Pear Hr, H

We are planning a dlemond drilling program at our Hission Unit,
i5 mites south of Tucson, and invite ydur company to submit a bid on
thé lob,

Rather than o flat rate per foot of drilling, we expect t0 use a
system vherein the contractor Is paid & base rate per foot of hole
dritiéd plus a bonus of §3.00 per foot of core recovered. This bonus
payment would be celculated for each individual core run. fIn runs
showlng less than 50% recovery no bonus would be paid, Under this system
your bid would be on the base rate per foot of drililing.

‘Past experience in the Hisclon area has shown that core recoverles
averaging arcund S0% can be expected. The benus psyment would amount
to $2.70 per foot of drilliing If core recovery averaged S0% with no
individual runs below 50%.

Attached ls a set of gpecificatlions relatlve to this drilling pro-

- gram. These specifications will be Included, although not necessarily
vertatim, in a cantraai to be written after receipt of blds.

Pleasse guate on the following:

Guaranteed minimum footage: &G,@&ﬂ fte -

Depths ' 7 NY - BR AX

to K1 1] te 1]

to (2] 11 11 i
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Giverburden rotary dri!tlng,' $/ft. hole

Rate per shifts
Reamiﬁg t0e0006DODECORG $
Casling, cementing, or

delays not caused by
c@ntractgr EeSOO00O0O®O g0 $

We will appreciate an carly reply.

Yours very truly,
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SPECEFECATIONS FOR DRILLING §N THE
BISSIOH AREA, Pima County, Arizona

Hole depths will range within 300 and 15009,

Gravel overburden, amounting to appf@ximat@!y 200°, will be dritisd
by trihcdﬁe éatary using mud clreutation,

Rotary héles Q%E! be cased and diam@né drilting in bedrock will be
stafted #X slze, with subsequent reduction In sizes belng made only
at thé oﬁtien‘a? Asarcy parsonnel.

Hud circulation will be used In the diemond driliing unless otherwise
authorized by ASARLEO personnel. The cost of mud ingredients, and the
time of mixing, If drilling Is thereby delayed, wlll be chargeable to
ASARGO, ASARLO may elect to supply the mixed ingredients ltself,
Hire Line equiément will be used. Speclfy approximate core dismeter
for your egquipment.

ASARCG will determine core recovery by specific qravity measurement
vinich witl be checked by linear measurement,

Two truck-mounted, hydraulic feed drill rigs operating one shift per
doy, six days per week will be required at the beginning of the prﬁgram,
3ub§equant§y9 additional shifis ma# be requlred,

Access roads and drill sites will be prepared by ASARCE,

Water will be supplied by ASARGO at a point within the mine ares,
from which the contractor will houl to the drill rlg o ﬁaximum of two
mites.

in the event of h@%é caving or loss of core, such remedial procedures
as cementing, reaming or cas?ﬁg will be undertaken onily at the dise
cretion of ASAILO personncl,

ASARCO wlitl poy for, at cost, all materials, such a5 cement, used up,

lost or destroyed, exceptling such equipment as bits and reaming shells.



At} casing used up, lost, or ordered laft In place will be lnvolced
to ASARCO &t cost. " ' é |

i2, it Is expected that a competent driller-foreman would always be on.

the job. Coples of the contraect driller®s logs would be €lled daily wi th

ASARLO personnel. |

§3.' ASARCH would heve Its cwn sampler deslgnated to recelve the core from
the core barrel, to check all drii! hp!a footage measuremants, and to
repuré all Informatlon related to drilling performance,

th, 8llling period should be for the calendsr month, and oall chargé items
should be'ﬁegregates accoring to individual holes. Bitﬁs shiould be
rendered wot later than the 5th of the following month,

15, ﬁaﬁtractgr will agree to cover lts employees with Yorkments Cospensa=

tion tasurance under the State Lows of Arlzona and to complete an SSAREO
Insurance certiflicate as evidence of such coverage.

i6. Please gpecify earllest date equipment would be on the job end ready

to go.
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WORKING CONTRACT CELEBRATED BETWEEN ASARCO MEXICANA, S.A. WHICH IN
.THE COURSE OF THIS CONTRACT WILL BE “ASARCO:HEX” AND BOYLES BROS DRILLING
OF HEXICO, S.A. OF C.V., %HAT WILL BE.CALLED ""THE CONTRACTOR'' ACCORDING
TO THE FOLLCWING

ARTICLES:

FIRSTf By this contract, the Contractor accepts and engages to
make a diamond drilling program that Asarco-Mex has reguested and that
will take place in a site known as lLa Caridad, near Nacozari de Garcia,
Sonora wfth the purpose of finding productive mineral substances.

SECOND: The Contractor or Asarco—Hex; either one, will furnish
the complete diahond drilling equipment capable of drilling to a depth
of 328 meters. The drillings will be started at a sizeANX and will be
terminated at a size NX, BX, NXWL, or BXWL, in good working conditions
tﬁat the Contréctor agrees to maintain and keep all through this contract.
The Contractor will also use all the equipment, acﬁessories and necessary
materials to obtain the maximum core recovery.

THIRD: The Contractor agrees to put into operation the equipment
that Asarco-Mex will supply within a wegk from its errival at La Caridad,
if the stations are ready, and initiate the drj!]ing with their own eguip-
ment during the second part of August of this year. They should have
an output, every 30 days, of at least 225 meters of drilling for each
operating machine.

FOURTH: Asarco-Mex will maintain permanently, at his own account,
one répresentative in the exploration site. This man will give the
sites, inclination and direction of the drill holes. He wilf also
décide when a drilllhas reached enough depth. The Contractor agrees
to follow the orders of Asarco-Mex's reprcsentatiQe, whiZh will be

directed to a better core recovery.
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The representative of Asarco-Mex will receiQe the cgre in the site
of each drill hole and he will provide boxes for the core.

FIFTH: The Contractor will make every effort to obtain a better
core recovery. Vhen the average core recovery for any drill hole is less
than 85% in all its length (except in the first 5§ meters) the price offered
to in Articles 7 and 8 will be reduced $22.00(pesos) per meter. When
the total average of core recovery for any drill hole is.more than 95%,
except the first 5 meters, the price offered in Article 7 will be increased
$22.00 (pesos) pe; meter for that drill hoie.

SIXTH: Asarco-Mex guarantees a minimum of 2000 meters of drilling
in holes that will be close to 225 meters in depth each; but under no
circumstances they will be more than 328 meters deep. For this figure,
it will be considered the sum of the drillings given with the equipment
of the Contractor or from Asarco-Mex.

SEVENTH: When the Contractor furnishes the drilling equipment,
.the payment that Asarc6~Hex will have to give him for the dril]ing»that
this contract refers to, will be as follows (Mexican currency per linear

meters in vertical position)

Diamond drills with recovery of NXWL! BXWL
A.- First 3000 meters -

For drill hole from 0 - 164 L.M, ' — 559.00 342,00

For drill hole from 164 - 328 L.M, 39500 369.00
B.- From 3000 to 6000 meters |

For drill hole from 0 - 164 L. M, 354,00 327.00

For drill hole from 164 -~ 328 L M, 380.00 354,00
C.- From 6000 on . |

For drill hole from 0 - 164 LlM. A;é;joo 312.00

For drill hole from 164 - 328 L.M, 365.00 339.00



Drill holes without core recovery NXWL BXWL

D.- With "hammer drill of 4t ) -
: . e
For a drill hole from o - 100 L.M.  246.00
Besid;s, the following payments should be made:
E.~ Riﬁmeé (if necessary) 246,00/ meter

F.- Cementation at $156.00 (Pesos) per hour plus cement, mud aﬁd cheﬁicél
additives.
G.~ The loss of time of Asarco-Mex and the time spent in changing the
' machinery and equipment from one drill site to another shall be
$156.00 per hour,
H.- Asarco-Mex wi]l‘pay for the transfer of the equipment to and from
Nacézari to La Caridad, Sonora at a price of $18,750.00 per each complete
drilling equipment (machinery, pumps, etc.) |

EIGHTH: When Asarco-Mex fﬁrniéhes the drilling equipment, except
the oﬁe that is referred to in somerf the articles of this contract,
" which will be furnished by the Contractor, the payment that Asarco-Mex
will have to give to the Contractor for the drilling this contract refers
to, will be as follows (Mexican currency per linear meters in vertical
position):

Drills with coré recovery: NXWL -+ BXWL
A.- First 3000 meters

For one drill hole from 0 - 164 L. M. 287.00 261.00

For one drill hole from 164-328 L. .M, 313.00 287.00
é.' From 3000 to 6000 meters

For one drill hé]e from 0 - 164 LM, 276.00 250.00

For one drill hole from 164 - 328 L.M, 302.00 276.00
C.- From 6000 meters on

| Fof one drill hole from 0 -~ 164 L.M. 265.00 239,00

For one drill hole from 164 - 328 L.M, 302.00 276,00
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Drill holes without core recovery: NXWL BXWL

D.- With 4 down the hole hammer

For one drill hole from 0 - 100 L.M. 164,00

Besides, the following payments should be made:
E.- Rimmed (if necessary) : 164.00
F.- Cementation at $150.00 (pesbs) per hour, plus cement, mud and chemical
additives,
G.- The loss of time of Asarco-Mex and the time spent in changing the
méchinery and equipment (furnished by Asarco-Mex) from one drill hotle to
-another shall be $150.00 per hour,
H.- Asarco-Mex will pay for the actual cost of transportation of equipment
and personnel.

NINTH: For payments in Article 7, it must be understood that the
Contractor will furnish and pay for the maintenance of all the machinery
and drilling equipment, except for the wafer, which he only agrees to
furnish.328 meters of éiastic pipe and pumps to supply water up to that
distance and with a 8 Kg/cm2 pressure, Asarco-Mex having to pay for the
rest of the water used under any other condition. |

TENTH: For payments in Article 8, it must be understood that
Asarco-Mex wi?l furnish all the machinery and drilling equipment except:
drilling bits, spare parts for rebairing sample tanks, deposits for
fuel and lubricants, spare parts in general for fixing of the necessary
equipment and machinery furnished by Asarco=Mex, such as drilling
machines, pumps, shank, etc., lubricant pumps, vehicles, accessories
such as extinguishers, hose for mud mixers, cable, canQas, rope, pipe
connections, diamond bits and tools, which will be furnished by the
Contractor and in case Asarco-Mex supplies.them, they will be deducted
from the payments made to the Contractor.

Besides, the Contractor will supply the fucl and lubricants necessary

for the operation of the machinery and equipment, If the water should
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be supplied by the Contractor, he will be reimbursed for the cost of
instélation, pipes, pumps or carrying the water in 'pipes'’.

ELEVENTH: For the deye]opment of this‘contract, it will be undersﬁood
that & drill hole is vertical when it reaches an inclination of<—20°,
measured with the vertical,

TWELFTH: Asarco-Mex will assume all the expense involved in the
instalation of stations for the drillers and the access roads that will
be necessary for the transportation of the equipment.

THIRTEENTH: A1l the material lost in the drill holes will be for
‘ the‘accqunt of the Contractor, except pipes left in the bits by instructions
of the representative of Asarco-Mex.

FOURTEENTH: Asarco-Mexx will furnisg the camping equipment for the
Contractor's persognel without charge to them; furniture and food will
be supplied by the Contractor.

FIFTEENTH: After having drilled 2000 meters, with either oge equip-
ment, Asarc0eﬁex can terminate this contract by given written notice
to the Contractor. This notice can be given by anyone of the repre-
sentatives of Asarco-Mex in charge of the exploration site. The same way, the
Contractor can terminate this contract.

SIXTEENTH: The Contractor will employ all the necessary personnel
to carry out the terms of this contract and therefore he will assume
all the related labor obligations, such as péyment of ordinary and
extraérdina}y salaries, all kinds of compensations, tax witholdings,
etc., Asarco-Mex will not have any obliéation or responsibility in this
subject.

SEVENTEENTH: The Contractor will hand to Asarco-Mex ali the executed
bills covéring everyohc of the payments Asarco-Mex makes to the Contractor.

EIGHTEENTH: Billing and payments will be made every month. All

<

the bllls must be approved by Asarco-Mex's representative before making

the payments in the General O0ffices of Asarco-Mex.

&
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NINETEENTH: It is agreced that payment of revenue taxes will be made
by'Asarco-Mex and payment of anyother taxes will be for the Contractor's
account.
| TWENTIETH: 1t is agreed upon that Asarco-Mex can transfer this
contract to any of its subsidiaries the only requirement being to give
a written notice to the Contractor; in which case the transferee will
acquire all the rights and assume all the obligations of Asarco-lex,
according to the conditions of this contract, with which the Contractor
is in agreement.
TWENTY-FIRST: All the notifications that the parties should have
should be sent to the following addresses: |
T0: Asarco-Mex
Reforma MNo. 76 - 1602
Mexico 6, D.F.
T0: The Contractor (El Contratista)
Reforma Mo. 1403-1106 :
Mexico 5, D.F.
TWENTY~-SECOMD: The parties agree that any controversy that may
arise regarding thé application or interpretation of this contract
will be submitted to the jurisdiction of the Competent Courts of Mexico
City and according to the Laws in force in the.Distrito Federal.
This contract is being triplicated and signed by Asarco-Mex in

Mexico, D.F. the 15th of August, 1968 and by the Contractor in Mexico,

D.F., the 15th of August, 1968

ASARCO MEXICANA S.A. BOYLES BROS., DRILLING DE
"R.F.C. - AME-8650717-001 MEXICO, S.A. DE C.V,
R.F.C. 850—6703184001

C.W. Campbell™ . Bryan F. Sorensen
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iy 20th  day of

Maveh, 1G04, IRILLING COMPANY,
2 o Mo . . . g see 1 R L .

a Ytah povsticn (herveinafver called e Vconityvaethor™ ),

and AMIRICAY INELCING AR RESINIRG J20MPAYY, a Nsw Jergey .

corporation (herainafter ceallad the "Cunir™),

below, the parties' agreement dated Februsry 28, 19563, cover-
ing drilling at the Cuwrneria ﬁie&iéuilTar mineral prospsac
in Peru, (herelnalter referrved to ag tha "Principal Agreement' ),
It is mutually'wggéed g8 Toilous:
1. The Contrzctor shall perfoism an additional
12,000 meters of drilling beyond the ftoituel of 20,000 meber
provided for in Ssetion 10 of the Princ ipal Apreemen:, Until
such addltlional 12,000 wsbters of drliiling has besn done, Gwasr
agreesd not bto exercise it 5 ight to termunate the Principal

&

Agreement wlthout cause under Section 20 of the Principal

Agreement. ]

2. The componsztion payable wo Confractor by Cwner

for said additionzl 12,020 meters of drililing and all work

connectad tharewlth shall be a¥ the same rates szet forth in
o~ »p

the Frincipal Agreement ander Sections <4, 5, 6, 7 ard &, with

the following modificatiosng:




{a) The bonus for cone ricovary, provided
oo e 2 ot -] S N oparagny eny e g .y} 3 »
for in Sectlon 7 of the Principal Apxesment, will be pald
Top the satirze lToatage ¢f a hole d03111ed in the cnse of

any boll: Lox vhich feootasge ol core recorered, determined

= 1 on .. .2 Fougon : frpor. vu 7
a3 sat forth in said Ssction 7, hAverszzes at least S0% of

l

recovered &hall be increased by $2 %o a tobal of ¢5.50 per

foot of core recoversd, bubt beginning with the weel of April

,

13, 198% szuch incrzase shall bhe raid only on compliance
with the fellowing condiltion, nams v, that dup ring the week
of such core recovery the Contracter had the reguisite par-
gsonnel and equipment svailable in Peru fov performing a

=l

minimum of 8% drillex shifts of work per weel with adezauate
Ry e

supervigicn, Coempllanss with the forsgoing econdition to the
hall be walved during any poriocds when
norn-complianee with such condition is <ue, in the judgment
Catermined in good
Taith), to causes beyord the conbwel of Contractor snd which 1t
was not raascnable to =upsct bthe Contractor to provide againat,
Owner's reprasentative shall confer with and gﬂve congideration
to the views of Contractor’s men at the Job, in case any

difference should ariss whether any such non-compliance sheuld be

2
= <l




exce sed as afoxresald., It 18 the initmab of the partizs thab
comp 1ance with the forwgoling corndlitlen vhould enakle the
Contractor to operate 5 drillrigs, 3 shilts per gday, 6 daya

Zs

peyr week -2 rale of drillin ng which the uner desirea to have
naintained and which ths Cantractar will use reasonable el
forty to maintain.

3. QOwner shall prompily qf,e? the sxecubion heve-
of, advance tc Contractor the sum of fort v thousand doliars
{$%0,000.5, aﬁd auch sum shall be repaid Cwner by Cwner de-
docting from the monsys payahl@ te Gonbrecteor sums at the
rate of cne dllar (1.} per foob of hole drilled by Contractor

LY »

znd the balance, if any, %o be dus and pervable to Ownor by
Contractor upen temmination of the Principal fgrsement as
amended, whethsr such temmination be by *ali perlfomanes theps-
of cr otherwiss,

1, ~ e . 2

%, Qwner snall puvchase from Contractor the casing

at Confvaesorts ilst prices F.0.8.331% lake City, Utsh, as

follows:
2000 faet of 4" flueh Joint casing:
200 x 10! @ $41.35 per length , $5,270.00
BOOO feet of WY caaing. -
200 x 107 2 $20.20 per lengbh 5,840.00
100 x 10 @ 58 o 3,8¢60.00

3000 £sot of BX caging:
75 & 20 @ $29,B0 per 1ﬁﬁgun 2,235.0
150 x 100 @ 21.55 7,092, F o
$e235, 807, 30




Contractor shall promptly prapave and ship the fore-
going wmaterial to the job glte, with frelsht costs for Cuner’s

onatitute additions to the

o}

account. ald material shall
lnventory and s being supplied b by the Gimer for use in connesc-
tlon with ths work heveunder, and any such material remaining
at the 2né of the work shall conitinue to be the property of the
Qwner. It is understood that Guner plans to regquest of Con-
tractor an cocasional deep hole to bp drilled and a pioportion

greater then previously of the larger core sizes in the holes

drillied. Thi

[

will require greater invertory at the job g8ite,
of the larger sized casing and drill redE, aﬁd Contractor
shall maintaln the necessary invenioxry to avoid delays.

5. In Contractor’s nsrformance of the additicnal
12,000 meters of drilling, _

{a) Gwne§ will furnigh without cost o the Con-
tractor, the fuel required for the drllliing cperations;

{(b) During the perilod of suzh additicnal dellling,
Cvmer will azsume for its accoount the cos:c of camp and equlip-
ment guards,

{c) To tha extent additional drillers are initially
regquired for the Increase in the rate of drilling beyond that
1ientioned in the Principal Agreement, and for replacemenis of
drillers whose employment contracts explire with the completion

of the first 20,000 meters of Arilling and who leave on such

B e ;



expifaﬁion, Gwner will pay for Centractos's cost of Gransporta-
tlon for such personnel in acecordance wich Section 2-19 of the
Principai Agresmsnt.

{¢) During the pericd thereof, Contractor may
elact to charge Gwner at cost plus 100 Shereof for mzals for

Guner's staff and emplovees, purguant to Seetion 9 of the

Py
fe <3

?rinéipa greement, It 1s contemplatad that Contractor will
determine itz mezthod of charging Cwner therefor (l.e., the
atated flat wpate or cost plus 10%E) after sbout 2000 meters of
such additicnal drilling has been compleied and Contractor's

boarding house costs during such period can be reviewed by

cor

both parties, but Contractor shall have the sole right to de-

‘or the fore

]

I
[~

termine by which method to charge Owner i

going.

6. In sccoxdance with understinding reached at con-~
ference in Lima on February 3, 1964 by represenbatives of Owner
and Contractor, it is agreed:

{a) Effective November 26, 1963 the invelce stamp
tax in Pebu was increased, OGmer sgree’d o relmburse Contractor
for the increasze in such Tax pald by Contrachor.

(b} Owner will reimburse Contractor for any pupr-
chases made after said February 3, 106%, of miscellareous camp
supplies other than foodstullfs; where appropriate Owner will
pay suppliers directly fox such iteme. After said Februarj 3s
196k, freight ehargés on all bit shipments to and from the job

site will be for account of Cuner and pail by it.

G
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20ULES PROS, DRILLING COMPANY

2y (Sgd.) A, F. Goldsworthy
(Sad.) J. H. Stansfield President

AVIPRICAN SMELTING AWD

COMPANY
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ATTEST
32Y_(Sad.) C. P. Pollock

Yice rrasident
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(Seal) (Sgd.) Harold Howe
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To: A, F, Goldsworthy

» . \) L}C/ /‘./‘/'u 'w’// /v-—" :.."‘.’-' Z U’ "M/-Es
From: A. K. Guaf'f H Juy )
READ AND RETURN \969 ) f939

: PREPARE ANSWERS .. HANDLE— Ut o
Re, contrnctmlw%wﬂsas__qm A,S8.% R,~ Silver Tcll Job No. 6-225
at Silver Bell, Arizond; and A.S.& R, Michiquillay job No. 61-1 at Cajamareca, Peru.

On January 7, 1565, you drow my attention to a clauso in the contract with A,S.& R,
and gnecclfically to Hole No. L-138, of the laiter job, drilled from 1,248,2 fect to 1,612,5

_ feet, atotal of 364.3 fcct of which A.S.& R. gave a recovery flzure of 89,917 percent,

The clause i8 as follows:

"Bonua for core recovery: -
ol

Ivl The Contx actor will be pald the above base rates per foot of hole drilled plug
n bomua of X dollara per foot of core recovered. Footage of core recovered and perce atazs
of core recovery will be determined by tho Owner by welghinz all the cors recovered from
each run, making a speclfic gravity measurement by water immsarslon of a represantative
- plece of core from such run, and thercuson computing the foolaze recovered and the per-
ceniage of recovery; such figures in turn to be tested for mechanical or arithmetical error
by actunl linear measurement of the core recovered. "

There are a number of cdcar-—cut reasons why tkLe lineal footago of core recovery
cannot be determined by tha above loosely siated formula:

1. The diamoter of the core, a functlon of its lengzth, i, In thls case, not a constant
but o strongly variable quantity, as will be shown below,

2. It is not specified in the akove clause how the core dlarmeter 1s to be determinad,
It must, therefore, bo pointed out that the listed ID of the bit size used is not recesasarily
8t any time the diamster of tho cors and that tho trus average diameter i3 2 always a coa-
siderably lesser quantity, Ths cors lengih is consequenily diminished Ia proporiion to
tho diameter Increase ag follows:

If the listed diameter of an NX size bit 1.875", is uscd and ths actual average
dizmeter is 1.800" then In the formula v = ir?h, r=.9, whea h = = 10", v = 25,4408 cubic
- inches. '

Now rc tain v = 25,4496 cu,in, with the larger dlamstor in the same formula.
2-::.44“6 w fr2h and h becomes 9,216 inckea. The difforenco 10 = 9,216 = 0,784 g 7.84%.

Simxl'u:*ly In anothor 10~inch loag coro I tha assunied diameter Is 1.875" and the ,
setual aveorage dlameter determined by ealipor measurcments 18 1,700" the 10-Ingh lengta s Grints
t0 8.220444" or 17.8 pLI'CLI‘t ) C . -
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‘but if we apply the lﬂssnr rercentage 7.84 percent the revieed "Recovery Bonus" Bheet

changes as follows: p
M,-—*Mi" cc/ri/ ; I

fCC— d‘— et 6!‘*’"“

Core Recover_{ Bonus for tbn Month of December, 1964

The av»raﬂo dlf;ercnce In N core d‘amcterc may bo "reatcr than the above 17.8%- e,

Recovery increasad by 7.84%

: : , Baenus/font
Hols From " To Total Recovery  $5.50 or $3.50 101 %
J-23B 691.4 841.5 250.1 84,21 5.50 x 84.21 1,375.55 80.81
L-18B 820.0 1,304.9 384.9 91,21 - 5,60 x100.0 2,116.95 '
L 198 1,243,2 1,612,5 - 3864.3 88.91 5.50 % 89.9\1" , 2,003.65 86.99
N-20. ' .812.4 1,249.8 437.4 . 95.84 . 6.50x100.0 2,405.70
P-19 . 686.1 1,004.3 318.4 92.82 6.50x100,0 1,751.20
Nov. 30 to D¢, 5 , '
I-21B 61.0 167.56 1c6.5 90.44 5.50 x 100.0 - 5685.75
" J-23B 841.5 1,187.0 345,5 91.41 5.50 x 100.0 1,900.25
K~138B 350.8 660.3 317.5 93.04 5.50 x 100.0 1,746.,25
1.-188 1,304.9 1,635.2 330.3 86,14 5.50x 66.14 1,816.65 92,89
L-198B  1,612.5 1,7006.6 94.1 92,32 5.50 x 100.0 - 817.55
N-20 1,249.8 1,324.7 74.9 96.61 5.60x 100.0 411,95
P-19 1,004.5 1,228.9 224.4 85.26 5.50x 85.26 1,234.20 91.%4
Dec, 7 to Dze. 13 ' ‘ _
1-21B 167.5 €656.4 488.9 93.83 5.50 % 100,0 2,688,895
K-188 663.8 = 1,859.9 691.6 93.42 5.50 x 100.0 3,803.80
K-22D 390.0 © o 738.7 348.7 85.48 5.50x 85,48 1,917.85 = 92,18
K-~23 282.5 596.2 303.7 90.72 65.50 x 100,0 1,870.35 )
-L-18B 1,635.2 1,645.2 10.0 §2.81 5.50x 82,81 43,12 89.8
Dee, 14 to Dec, 20
I-218 656 .4 8§20.0 163.6 81.53 3.50 % 81.53 503,43 87.92
K-18B 1,358.¢9 1,473.1 113.2 89.70 3.50 % 8%8.29 396.20 96.83
X-22D 738.7 936.0 197.3 93,10 3.60 % 100.0 690.55
K-23 596.2 607.9 11.7 83.62 3.850x 83.52 40.93  90.87
‘ ‘ , $29,625.85
Diflerences £1,219.15
Tho method of determining specific gravity Is subject to grave error. A small

fragment out of a run varyinz in lensth {¥om one to ten feet I8 not representative merely

because tho selector says 50, nor because ho thinks so; for a specimen represaatative, In

the sense that it glves the average specific gravity of a run, connot bs selected by mers

visual Insgection. .

\[‘ul_r : . y/q)(,i(fffG\/;C-\J—,:le

The followiny excorpts mrtlnont to this matter froux@r 2s oag and two of tho A.S.

& R, specifications for the job comprises all tho informatidn subrmaltted about the nature of

the ground we are now drilling oa the Michiquillay job.
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. . . o i P . 7 . .
. . m FOR THE MONTH OF 2<% Fic« .
‘ l Recavery lrrcreqaed by 7.
s : BOMNUS / FOOT
Fonove FROM TO TOTAL RE COVERY 101
' — - 13550 or 4§ 350
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L &-i?8 ’2HE .2 /Gr2. 5 FE a7 6991 |Ssoxooer 335757
\. V- i_c_’_ G2 4L X VARV N =] 2N FAPY es.ay SE6 n 700.0 2 40570
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. 18, however, sampling for grade of mineralization and a hizh core recovery Ig essential,

. "Fro Norttern. Peru Mining Cocporation \/"
For: Bud on Diusinond Drilling [n Nortiern Peru

/

This Informahoq is presented fn requesting bids for ciamoad drilling of a dis=

el ) I
'b
scminated cooner ,,ro_sg,e,ct in Northern Fe Iy, South Acicrica, ’

/.

I.n the initial program it I3 intended to core tha oxidized bedrock overlyinz the 7
~ pulphide zo w[:t in subscquent drillinz it may be decided to drill to the ton of sulnhides "‘/
- with non-corinz roller bits. A-price for this should be given, '

_If_glhtre of Rock to bo Cored: . S

The bulk of the coring will be in a tywleal porphyry conner depos(t with pervasive
" quartz-sericlte clay alterat'on, Around the periphery of the porphyry some minzralized
guartzito end limestone will be encountered.

7

Specifications:

The inltial program is for exploratory drilling mfg spacing of 400 meters (1,312 feet)
between holeg';]over the area of a minoralized and altersd porvhyry Intrusive. Tie objective

Overburden:

Part of the holes will start in waathored outeron or in shollow soil cover, A few
will be collared in iron-oxide cemcnted talus material, An unknowa aumber, perhass
&8 many as ons-quarier, will be started in coarse rlactal delris., The thickness of this
material may be up to as wuch as 100 or 200 feet and it is contemplated to drill through
- this materlal to bedrock with the rotary rig. )

——-

In gelecting the specimens for sy.gr. testing it l.,n't knowa that & crystal or bleb
of a heavy mincral is oot to»a.ly encloscd within the speclimen,

I wo examine the core cf a typical copper-bearing porphyry 1mrusivc in an
avorage rua, we may find thres segments averaging a half inch each which carry nearly
massive coaleopyriie or some othar meialilc sulphide, pyrile, cto. I is clear thad
none of the three s2zments will be representative of the sp.zyr. of the run, and it 18
Impossible to detsrmine by tagpection how much of the heavy mlnaral stould be split
along with the average rock in order to procurs a specimen of average specific gravity
for the full run. )

In recent years a major mining corporation, in search of doppor, drilled several
thousand feet In an intrusive porphyry in tho far northwest. Not uatil the projcet and all
tho holdings were dropped did thoy learn they had drilled a valuable scheelits deposit.

If tho presenco of scheelits can be totally missed [n thousaads of fect of coro, thls
mineral, along with other heavy mincrals present in an average core run, may lkewiseo
0dally ba ovarlocked. -



dinmeter it is possible
to aplit the spocinien Lnto nppro.clmat: equal parts in sucﬁ a way that distinct differences
{n the soparate specific gravitics of the halves s demonstrated, .

Even {{ inch by inch syecific gravity tests are accompanied by caliper measure-~
ments determinloy core diameter to the nzarest ten thousandth of an inch the method
docs not work for en avera:e ore exnloration coro,

3., Bupporting eévidence for this sta terment is related to the factors which corabina
: _J'B meoke o drill hole doviate from its aimed direction acd causcs tho core diameter to
become a varlable length.,

The basic causes and effects rolating back to both heading one and two above |
w1l be developed hercunder. '

That on advancing dr'll string devintes from lts almed direction Is common
knowled'fe, The nature and amount of departure in various formations has heen observed
in countless holes. The reason for this meander may not ke so clearly undexstood.

A rotating extended steel rod is subject to the laws of the modulus of elasticity,
tharmal expansion and the staie of its rotary balance. The latter, la the case of numerous
.assembled drill rods, i3 affected by wrench geshes, etc, on Indlvidual rods, Aside irom
its purely mecehanical behaviour, derived from composite vibrations, the amount and
dircction of deviation from targel is controlled by siructural and other variable quslities
Inberent In the rock formations., The controlled run and rate of advance of the rotating
drill stem may be used, to soms extent, to minimize or accentuate this deviation; but
the guiding force ig larzely inherent to a multiplicity of variations within the reck and its
. siructural sttitude, «

Soms of tho cormmon contributing factors are:

(2} Apgular relationship of hols directlon to dircction of strilte and dip of forma-
tion planes present in schistocity, grelsale siructure, feedind, jointing, shearing and

faulting, : . b e nf;y

{t) Directional chango in thase plane from 'e;:'c‘m to dopth dus to fanlting, folding,
or the presence of unconformitios,

(c) Changze of denaity from one kind of rock to another cue to faulting, intrusion,
voleanic flows, or deposition of a scdimentary series,

If a drill stem poastrates a uniform rock formation of constant strike and dip
anzular to the drill holo divection tko deviatioa will lic along a sczment of a cirele.
if the-striko and dip of the formation Is reversed by faulting the bit will travel in the
opposito direction, Thus the hole may trond from aldo to sido or advance, morg or
lcas, along o cork scrow pattern,

The dovlation of ths drill stom may cauvse vibrations varylng In fntenslty from

t



Jow order to a wild whipping action, Thle diarmcter of the core i3 conscquently reduced

by frictional wear, The low order vibration tends to Induce a uniforin circular wear;

but the whippiny action results in reducing the core's circularity to a more or less oval
shaps. Aslde frow dlameter reduction ass{znable to a vibratory origin the sligut pro-
Jectlon of a singlo diamond will reduce the initial diametor by the amount of its projection,

.

It follows that not only must inch by Inch specific gravities be deterinined but the
_faccompanying average dlamcter, a factor in the computations, must ba determined to tho
nearest tea thousandihs of an inch, : ‘ B ' ‘

" " Bome ground conditions makes It guito Imposalblo to apply a specifle gravity
measuring method,
A gougo zono may bo successfully penetrated with 109% recovery but a spzcific
gravity test, due to the nature of the material, is rarely possiblz becausa the solids tend
to disintegrate when submerged for the teat, '

In drilling through a breceia zone a serios of varylns conditions may be eacouatered,
If an active undorground wator flow is present tho drill bit may push through the zono without
any easential recovery, The problein of penatration is agzravated by the sireazth of the
water flow. It may bo necessary to coment and redrill tze hole a number of times, and i
all fraginents both loosz and thosa entrapped ii the coment were added the recovery might
well be in excess of 100 percent. ' ' ’

Agaln the breccia zons may contain a water pocket under hydrostatic pressure giving
riss to an upsurge into the hole. It may bo necegssary {0 Imake nuinerous ruas into ibe hole
before tho pressure is reduced to where cermnenting ls possible. The recovery of frogmented
and crusied rock matter could thus be meny times the actual zose wicth even before cercent-
inz end final penetration ig mads.

A dimlialshing water flow in a brecela zong Is commoanly sccompanted by a drop In
pregsure and temparature wherchy cenienting matter carried by the sater is liberated to
form, a time controlled, wide ranze of various stagea of brecela comentation, Tho resultant
rock may acquire a honaycomb structure, it may be vuggy, or it may contaln jrresular
elongated caves many Inches In cross-scction., .

Penetrating such a cave mmay have an incldentsl rulnous effect upon the diamond bit;
for it s commonly lned Wwith projecting quartz crystals, at tirmes studded with pyrite

Addit.onal erystal mafter knocked loose by the rotol ing bit may actually bo recovercd
In the core barrel to glve moro than 100% recovory and still bo shown as a core loss.

Mahy othor casos, arlslng from peactrating fault and fissure zones, cowld bo
slmilarly datalled to show that tho apecific gravity mothod of measurlyy core recovery
really bas no overall practical applicatlon, . : ‘
If this mothod has any appllcation at all it must ba limited to tho absolutely uniform

N - . b . . . ( »



rock seginents rarely foundTin ore exploration drilling; for the'Cost of meas
running cnouzh specimens to wake the melkod meaningful is prohibitive,

uring and

- ALK, Guard
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Me. R. Fo Duzfea, A88t. Mﬁmeg Drilling Riv.
Boyles Bros.

1624 Ploncey Rd. SR

Salt Leke City 10, Utah

Dasr Mr, Durfeae:

L o mnal@aimg for your approvel and signoture three
cmgia@ of revisnd drafs of February L9tk modifying draft of

Febzuary 6th in consection with the Michiguillay deilling QE@@E@&-,NM‘

cME. Smithchanged. the Februsyy 6th draft in sceordence with c R
deecisions mutually egredd upon with Mr. Coldsworthy during diﬁ» :
cussiong with him heve donday, the L8th, at which we reviowed
certalin longuage chanpes P?@ﬂﬁ@@ﬁ in the dreft pxnnmmmd by
your Lawyet.

‘?xin@ipal ravigions inglude:

€Ly . Cuper'es option under 21, g I oand 2, Lo purchase items. -«

- of squipment in Peru at the £aiy velue price In Balt Leke CGlty
in order to effect savings in Cransportation expensss in returne
ing the equipment at the conclusgion of the contract.

{2} ihere is no comvitwent by the Contractor in the vate pew
foot undsr #10, pp.7, bayond 20,000 seteys. If dri&}znﬁ e@ﬂﬁinw@&
after & tokal of 20,000 meters i& completed, the new Tate i to
be opreed wpon betwesn the portles, giving dus Pﬁ&ﬁﬂd@ atlon Lo
previous costs,

{33 Tae ghort pavapreph covering Twnar'e Terminaltion fovr Couse,
#19, pg. LU of your draft eliminating survendsye of Coantzactor's

[Syuipaent, etc. has been substituted fov our lenger paregaph 13,

I believe the revieed draft enclosed Ls in accordonca L
- with modifications agreed wpon in the discussions with Mr. Goldse
war@My, I the contract is now satisfactory, please have all thres
coples executed on behalf of Boyies Pros. and forwoerd thom $o me

blc



M. Re Fo Lupiee - g Fabruagy d1, LY
Boylea Evos. '

o

for signature by an officer of tivs Comnrmy. I will then ratur

one Lully cuccuted copy Lor your cvecords Lopotiny with addi-
tipoal conformed coples &5 you may regulyo.

I wigh to cell your attontion spein to the requirveesnt of

a detailed List of eyuipuent, pg. 3, neaded for oitachment Lo
the cmiract.

1wi_g'“' : : o C ¥ougs very tzuly,

oo e POLLODGH _ '

T £3)

ees HSwmigh ' SR | ST
ABWILllawn) AMM '
RBSprague ) wiagt,
Richard )
e, Ae B Goldaworthy w/att. {efo D58 Lina Diflcg)

BTN




Apreement made
and banwanx Boyles Brog., Liing ushr NS, §
whose addrisa 13 162% Pioneer Rond, Snit Lol
hereinafter called ”G@ntwacﬁar”3 and Ar“wiﬂ
Refining Conpany, a New Jersey corporatilon,
120 Breadway, New York 5, New 3 orhg nﬁmeﬂnn
"ORHQP

day eff 163, by
2 ,owpoﬁatimnp
Ey& itah,

cing and
“ddred& kNI

frer cplled the

WITNESSETH

£ g a. contracth v hﬁfpbd the Contractor underteles

. Thi
to do the dxilllng specifiazd hepmgn For thoe Cwner on the Miehi-

- guiliay Porphyry Copper Froapsch near Cajamsrea, Northern Feru

in accordance wilth the temms and provislons hereafier get forth.

ROW, THEWFBQRP, in conglderation of the premisews, the
work and moterials ©o be performed and provided by the Contrachor
fvr the Gumer and the performence of and the pawwent of money
by the Qunor £o the Contractor, cwnd in conslderation of the rap.

repe uubtﬁans egvenante and promises of the parities all as herein-

pes
i

aftey ast f @r@n the partlies hereby repregent and agree ss follows:

1., Scope aof Worl

1=, The Contractor apwvees bto diill witx rotary and
diamond cove drills at said Michigquilley property only such total
Footage (1cmer ) and spuch holes st cuch sliog Eﬂd éapthe and do
only such ofher work Iin comnmection thererith, such ne coring, ream-
ing, caslng, eve., all 2a designated by the Cwnew through its rep-
r@ﬁentﬁtﬂ“@n ag iy called for In the invitablon to bld subject,
howaver, to the capscity of Contrastor's @»ulpmen» ﬂqxeh anﬁ;a@%ﬂr
WEry snﬂ W WL e mapable to p'ﬁf@xﬁ tha work econtemplabed by Cuner's
invitation vo bid as demeribed therai

2 el Y

’.1 jJ “a

12, Whm Omnaxr 0@nt@mplw%ca thavw nole depths will renge
Tean @ fest $o 2,500 fet, and Contranhor L not be reguived o
drill fo gvaaber duﬁbh wlthout a properly agreed to chanse order
and extya charge,

2. Cemer will

7.1, Pay for Conbrachor's cegt of treansportaticon of cgrip-
ment and aucpliies from San brﬂna“Mw@, Califaornles, hc Job site and
refturn to Salt Lalke Clty, USeh. On demobilis ihrcn, Contractor will




wEe L&S ‘best efforts to sell as wuch- mrmlljﬂg and Hmtﬁm@bLW@
equipment as possible in Pexw et prices ther would be cuwpagabla
to the fale value to contractor of like: ‘equipment im Salt Lake'
City, Contractor shall not be vequired te sell below such pric
This will, in effect, reduce tvansportaiion eﬁpens@a gnd all’
‘savings in trensporetation thus realized:shall be for the benefit
of the Cwner. Contractor shall so wse its best effovis ﬁu4" o
winimize such eosts. If any such gquipmauk is pot seld as aﬁ@rew
paid in Peru, Cwoer shall have the @phimz Lo puxchﬁ e Erom Lmnf
tractor in Peru any one or.aore of such fteme of equipment at
a“price gLQﬂdé to the falr value therenf in Salt Lake Clev. If
Ouner exercises sueh opilon and the parties campot agree on the |
price-of auy item to be determined as aforesald, such disagrpement
shall not defeat the sale thereof and the d[@pw#@ ag to price
shall be settled by arbizretion as hereinafter prwwid@ﬂ Hone'
of the foregoing provisiome conceraing ahw‘éaﬁg of equipment in
Peru. elther to thizd pavtles or to the Owner shall apply in th&.g
case of any and every item with respeet ¢o which the Contractor
asswaes the expense of ?r&mayurtatimn from Peru and wailves 4&@ '
ight te charge the (wner for ﬁuch tf&n@p@xtaalam exnen&a, 

=2, Pav Fov Comtmeker's cont mﬁ %ﬂﬁﬂdp@fi&ﬁﬂﬁﬂ and’ pihe:
incidental costs of Contranior’s initial personusl from the JUndted
. Btates s South Mwrlcan pleces to'job site and vetuvn, based on .l
~tourist rate farmo plus UH@“hﬁ&ﬂ W&gﬁ vate, pius meals and lodging.
‘?wﬂn CProwide ﬁmﬂ pmy ﬁwm'impoxﬁ‘ele&?vmmvmy lice nmeasf*ee“n
iﬁvludimg @Hpnr loas, ve ni'ﬁ‘mpmr@v tares and luport dutlies through
Pezuvian CQuetoms on Contractor’as equipment, aad ve-exportation of
‘the same, in escess of the §2,000.00 estimated by Contractor im
his bid prices. The First $2,000.00 shall be for Cmtrecter's account
and 1f the smme smovet to less tham sald sum, the difference shall
‘be'eredited to OGuner. ALL negotiations, procedures, and uw&nnxi&aw'
(tlons in connection with these matters will be handled by Cunex .
and Contractor shall follow Owner's instructions with rwm&rd o
dwport, sxport and all ﬁtn@" 3mmh BaLLers,

2«8, Provide aconss roads and drill sites.

2=5%, Pay for cost of ad amd &Guixﬁv @, amé for rh@ ﬁiwa
of mixipg 1f drllling i3 thewehy delaved. Cwaew way eloct to supply
mud, cepent and additives, provided ithe quality &harﬂui,iﬁ‘sab;aw‘
£acgory to the Contracior, SR

2=6, Pay for mﬁi@xﬂwla hereinafver spueified used in amd
ﬁlﬂyﬁ cauged by cement, casing and resuing sz undevishen by direce
1an of Quner’s rwpa&awnt@&ﬁvwv at thm rates $p@ci£iad h@zcinalrafa




eV Provide or pay for cove boxen,

23, Frovide im ?i&wh gatisfeetory end adeguate supply

of ﬂimimmﬁg snd drinking watew, dommltories ond buildings fow
cm@ 5, 6 imw ang sleeping ;sﬂ Contractor’s enployess, include

ing ?mfg;

Ze%, Provide ip place bods, matirvesscs, bedding, furnie
tura, cooking and aavving wtensile, fuel foy cook ?mgp M@a&inﬁ
equipzent a

and bestlog for the vse of ﬂﬁm vacteefo eoployees.

2-10. Pay for mmeportetion snd velated cests of supply-
igog additional drillers beyend the number veguired o a?exau@ the
fivwa drilis wwgagggf"zﬁtiunﬂm oo 2 twe,-S-heur shifes per day,
G~day waek sobedule, “eq,hﬂaﬁd by the (uaer in uxdw” mm lv TOasa
such drilliag rate. Such iramoporiatloa shall be by alr ag Em'zlmt
rate and gveh cosis shall imciude the dyillor's pay at half-tis
rate during “"aw@%iﬂ@ net "W@ﬂouhng png waak. Total of all @meh
ca6ta per man shell not esesed 9500.00 ‘ '

,_
et
)
.

av,

; 2-1%. Pay Lov Contvactonr's chavges fow boord fox Qwer's
aff and Gwmor’s Peruvien emplovess at the rate o be charged by
mh@ Contzacton on shoun below an See pdon 10,

) “J <

A 2osh of y"’ghd@img and i
stellation of an bw.VUﬂimPﬂ ivem 27 waker
pipe of Peruvlan zaeeed 3,080 fect for uge
ia @uwwlvim water fov dmill e¥ad }ﬂ:: 528, ;uai pips ahell ba the

’,?&?WO”&W i Coner and be Tstuzaed o 1t ar the complegion of Cone

tractor’s work hereundes.

‘lf’."

Faa)

- 213, Peovide snd inptall a geasrator of 220 velts for
powsy supply for ﬁ%h namp end the Cppirechor. Cueitvacior shall gilve
Ounmes sufficions prior notlee of hoxgapowe z@uwi“%mmmme 4 mﬂmﬂ

tractor’s salntenance wachinery, 18 um@ povaer feon oneh gopevatsom
shall bo moguived thevefov. ,

2L, Prpwids o scoeplar or ssaplors to vecelve tha wore
cows baErel, to vorify all d&rill hele fsotopr peassroasnis,
snd to acguiva a&l inforeation valated o the $a?f@;mam e of the
work. The Contractor mgrees oo furnizh core only o such saxpler om
BERPLANE, oY ouch mn5~a peEroen ag the Gmer may deslignate, and to
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PLANT Jcﬁ NO,

APPROPRIATION NO.
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N7 Ca

PURCHASE ORDER

' June 1, 1967
AMERICAN SMELTING & REFINING CO. ORDER NO.
Tucson Office 1150 North 7th Avenue J T~6565

P. O. Box 5795

Tucson, Arizona 85703

REQUISITION NO,

FINAL DESTINATION ~—— PLEASE NOTE CONSIGNMENT BELOW .

TT):Whatley Drilling Company (hereinafter
referred to as CONTRACTOR)
1512 West Prince Road
Tucson, Arizona, 85705

3.15.C.
JUNt 21967

DATE REQUIRED AT DESTINATION:

CONSIGNMENT — SELLER WILL SHIP TO

SHIPPING INTERVAL PROMISED

SELLER

WILL SHIP BEFORE:

FOINT OF SHIPMENT

TERMS

—— RENDER BILLS AS PER ATTACHED SHIPPING INBTRUCTIONS —

F.O. B. POINT

SHIP VIA

QUANTITY

UNIT

SPECIFICATIONS

ITEM
NO.

UNIT PRICE

CONTRACTOR, in accordance with his letter proposal of May 29,
1967, a copy of which is attached, will drill holes and take
samples at locations in the Harshaw Mining District, Santa

Cruz County, Arizona, to be specified by ASARCO's engineers, For thswok

ASARCO will pay according to the following schedule:

(1) FOR MOBILIZATION: The sum of $300,00;
(2) FOR _HAMMERDRILLING: At depths of O to 500
feet, $4.00 per linear foot;
 (3) FOR _STANDBY TIME WITH CREW: An all
- of $22,00 per hour;
(4) FOR STANDBY TIME WITHOUT CREW:
rate of $10,00 per hour,

ASARCO will not be liable for any other payments to CONTRACTOR'
and shall not be charged for any delay due to the failure of
CONTRACTOR's equipment or personnel. CONTRACTOR's particular
attention is called to clause eleven (l11) on the reverse of
this order. CONTRACTOR agrees to submit acceptable evidence
of the required insurance on the form attached hereto before
entering upon ASARCO's property to perform the work.

inclusive rate

An all inclusive

Whatley Drilling Company N
Whatley Drilling Company, for acceptance ‘
JRWojcik

KvdSteinen §

Orig:
cc:

F i ] e . : - s : ‘\'k : x:ﬁf ’
, o ST O NP
\——“3’3 ‘K“ » K 5'\\\ M \f;

CONTRACTOR

7Ll (L€

-

.
&
f

ACCEPTED BY

=

Attached Acknowledgment Card must
be completed and returned prompily.

\}

IMPORTANT

PLEASE ENTER OUR ORDER FOR THE ITEMS SPECIFIED ABOVE. SUB-
JECT TO ALL INSTRUCTIONS AND PROVISIONS ON REVERSE SIDE.

F/‘Y/ & N e

Chief Geologist




A. IXCAKR SMELTING AND REFIQENG GG WY
SEL@&B BELYL, UNYT
8ilver Bell, Arizons

HMEMORANDUM T0: Mr, J, K, Courtrisht
Subject: The Use of Priiling Mud snd Additives st Silver Bell, '

The purpose of this report s €o bzicfﬁp sgumarise the mathods
followad at Silver Bell involving ths use of hentonite drilling wmuds and
cevtain odditives to fociliicnta diomoepd drilling and ifmprove eera rocovery.
Most of the techuical imformaticn wans acquived Lrem the Baried Divisioa
of the Fotiomal Lecd Company or from cenversations with exporisnced poople.
The proecndures were dervived by cumarvimentution. Boyles Brethers Corporation
is the contvastor, weing wire~lime drill rige czelusively, se the values
giver are for ¢his drilling progrom.

Baricd Aguagol is wsed go the éxiil-ag med. Ancthor brand was
usad in the cazﬁy drilling but the grade of bontenife was not ﬁufiic
te properly perform £ts fumetionz so Aquegel wss gubstituted with vory
9@?2 afectory regulis, The primmry é"&c&i@“@ cof a @r%1A$vg m&ﬁ ares c@uﬁ*nbp

and ca@@kxa@ c@rr@si@a¢ E& mag& b@ &bib ?@ h@ga &h@ cu&%ﬁmwa in @& peasion
while in the L@Ee, but also must allow them to drop out in eonks ok dih@nwuo

G&rgaim &@&igi ves are alsc added to the drilling fluid te improve
or zeduce different proportics of the mud, Caustie sada is usad ¢o noine
tain an aikaline condition ond &o prevent tho mod £ilter ccke on the si
of the hole from becoming too ﬁliﬁﬁo it 4lso allows g largor amsunt of
elay particles o be earricd ot ilcuwor vicecnities., QGQuohrosie 5 wood with
the caustic seds to fmerecse the pH of the wud and to provent £fleseculation,

The two also act sz thinners so tecknical grads saﬂfum cerbonymethyicelliulose
{8} £s vced to souatorcet this effece. G clso soyves os & lubnicant

and brings the partiecles 4n tho £ilter cohe elooozw ﬁagr’“ox te mobe i€ gtroomoy
and alse to roduce the loss of water throush the eake. The net rvesult @ﬁ
these additives iz to give a thin, tough filter cake on the fnside of the

hole that prevents caving end reduces water loss. Algo the core receives

g cotting of rod vhieh €00l €o alloy ersliar cntrones fnto thoe ecve brrwol
civirg a botter

e
BN
@
(&]

ond serves to held the more fricblo rleces eamnthor, thues
coxe recovery. Lnothor edditlve, sodiuwm tripoiyphesphote, is sometines
uged when the mud beeosas too thiek, glthouph water is novmally used as

. the thimaer., Its main function 18 to prevent floceulation after drilling

cemncat,

In pr@e&ﬁ@é three tanks are vged for mud cireulation, hoving a
combined copacity of 1000 gallens. This asount is used 2o allew time for
the bentonite to disperse end fovm its gel before gelng inte the hole., The

;E@fks ere arranged in o otepolike mammer to ellow @a%y tha top of the fluid
o drain fﬂ?@ eoeh 3@""? C”"kﬁ Ienvine the bBasttons for ehn “ﬁfﬁ“““ﬁz:sa of

q

1 t‘ ST

et rlinog, Ty g ooy Dhnelr g oroSe Bho o ko are deafood, eloon

with frosh Uagwuo lmrr@ pocks of Aguagel are poured throush a hj@ auﬁﬁc
mixer into the €onks, Cro quart ensch of 0 and cuchrache ave ofd-d with
the dry Aquegal at this time. A five gollon bucket is oot ever tha kxough

el erpn gurrt oo™ of eovctia ooty mel g eeeTo ara pined with o SUE bualos

of vatex. A rpm,3° i atkochod &0 the bot Lﬂﬁ of the bucked aﬁﬁ ghia ta

ep el o eFlor vl oalo it te als Oy SoTe Dt O grd e SLEe Loolon
full is cnough for tvo chifts. As the d*ialinm £huid ia wced WP, va@ez axﬁ
Logroral wfthy aon om0 of CUS ad et » da aldod (o malntnin

5 & 5,




az-

A ¥arsk funnel 1s uwsed to determine visecosity. Due to the elose
tolerances involved with wire~-lime drilling, a viscosity of 38 to 40 seconds
is used, That is, it takes 38 ¢o 40 seconds for 1080 wl: of fluid ko pass
through the funnal. The viscosity is taken on the fluid comimg from the
grough., If the mud ig too thinm Aquegel is asdded. If it is too thick water
or one of the chewmical thimners iz added. o

A closed cireuit is used cn the driliing fluid, The fluid comss
from the bele, passes through a baffled trough, into the tanks, and thea is
pumped back into the hole. The trough is 6 to 8 feet long with boffles
get 18" apart and 1 lever thon the top to allow passage of the fluld, % e

lerger cuttiogs settie gut here and ave romoved pericdically. The finer

cuttinge settle out in the tauks ond are cleonced out whon meeded. The Aquonsl
iz mized im Ghe upper taenk to allow time for dispersal but care must be taken
to prevent agitstion of the cutiings. Thae £luid is alvoys purped frem tho
lowest tank and the hose iz situated go that Lt drowe from pear the top,
thereby preventing ény cuttings from re-sataring the hele. & wire moech ascresn
is slsc placed st the @a@l@& of the trough to eateh the larger plocea of
scundest, eke., that are uveed when elreplotion i3 loot.

Simce Do ériilimg is done on the graveyard ghift the drilliag
fiuid in the tanks is agitated sseh moraing to deselstinize the wed. Goze
met agaln be token ma@ go disturb the cuttings om the boktem. After tha
drill hoo opereted for o tima the vissoslty is chcehcod ond correetlinns mofn,
if nesdad. 8luce the wu@ does mot deterievste 12 is wot throwvn sway whom
the hole io completed but pumped into the water truck end voed in Che neud
kole, At chis tims all the tonks are cleoned out,

The above preceedures are those waich hove been worked ocut at
Silver Boll with the coulnoont in wee. While moot ef ¢hils eould b voed

G ouled Joye

where, voriations wouwid prpbably be necded ot a diffovent properiy. Becauas
of this it is reecvzended thot & mud cagineer frem the compeny Supplylng
the bentonite be contoeted oo thot definite cosungs aud Cyypes of olligiveg

neaded st thot property could be acscertaincd,

Rt e .'f- SRRt
bﬁarﬁea . L vned, ¢
Raesident Goologlst

CWR/jea
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