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-(Letter to be sent Individually to r
yles Bros .

Joy F fgb Co.
Sprague dent )

MISSION UNIT
Request for aid

-Dear f1r,

tie are planning a diamond drilling program at our fission Unit,

15 miles south of Tucson, and invite your company to submit a bid on

the job .

Rather than a flat rate per foot of drilling, we expect to use 'a

system wherein the contractor Is paid a base rate per foot € f hole

dry f add plus a bonus of $3.00 per foot ofd recovered . This bonus

payment would be calculated for each individual core run . In runs

showing less than 50% recovery no bonus t":,auld be paid . Under this system

your bid would be on the base rate per foot of drilling.

Past experience In the Mission area has show, that core recoveries

averaging around 50%, can be expected . The bonus payment would amount

to $2 .7 per foot of drilling If core recovery averaged 50% with no

individual runs below 50% .

Attached Is a set of specifications relative to this drilling pro

egra a. These spec €f icatIons wE S I be inc6udcd,, aI though not necessarily

vertatimp in a contract to be written after receipt of bids .

please quote on the following :

Guaranteed minimum footage : 109000 ft .

n-1t h_!

to Bas rata, 3/ft . hole

to a& ao 66 t6

to of ae to ee



overburden rotary sir f l U Ung . $/f t . hole

Rate per shift ;

Reaming $

Casing, cementing, or
delays not caused by
Contractor . . . . . . . . . . .

We wi ll appreciate an early reply .

Vours very truly,

t



SPECIFICATIONS FOR DRILLING IN THE

1 . Hole depths wi i i range within 300 and 15006 .

2 . Gravel overburden, amounting to appro d mateiy 2000, will be drilled

by tri-cone rotary using mud circulat ion .

3 . Rotary holes will be eased and dia nd drilling a n bedrock will be

started NX size . with subsequent reduction in sizes being made only

at the option *of Asarco personnel .

4 . € Mud circulation will be used in the diamond dri i i inq unless otherwise

authorized by ASARCO personnel . The cost o mud Ingredients, and the

time of mixing, if drilling Is thereby delayed, will be charger-Me to

ASARCO, ASARCO • y elect to supply the mixed ingredients itself .

5 . Wire Line equipment will be used . Specify approximate core diameter .

for your equipment .

6 . ASARCO will determine core recovery by -specific gravity measurement

wAich will be checked by i •near measure nt,

7. Two truck-mounted, hydraulic feed drill rigs operating one shift per

daps six days per week will be required at the beginning of the program,

subsequently . additional shifts may be required .

G. Access r• ads and drill sites will be prepared by ASARCO .

9. Water will be supplied by ASARCO at a point within the mire area,

from which the con tractor will haul to the drill rig a maximum of two

rat les,

1G. . In the event of hole caving or loss o core, such remedial procedures

as cementing, reaming or casing will he undertaken only at the dis-

cretion o fr~b>‚‚~C personnel .

IL ASARCO will pay for, at cost, all materials, such as cement, used up,

lost or destroyed, excopting such equipment a, bits and ream ing shells .



All casing used up lost, or ordered left to p ace will be invoiced

to ASARCO a t cost s

12 . i t i s expected that a competent dr i l ier-form would always be on ;

the job . Copies of the contract dri l ler s logs would be filed daily with

ASARCO personnel .

13, ASARCO would have its own sampler designated to receive the care from

the core barrel . to check all drill hole footage measurements . and to

report all Information related to drilling performance .

14. Billing period should b for the calendar months and all charge sterns

should be segregated accoring to individual holes . Bills should be

rendered not later than the 5th of the fel lowring 11 nth .

15 . Gong actor will agree to cover its e ployees with tbrlknen s Compensa

lion insurance under the State Laws of Arizona End to complete en ASARCO

Insurance certificate as evidence of such coverage

16 . Please specify earliest date equipment would b on the job and ready

to go.

r



WORKING CONTRACT CELEBRATED BETWEEN ASARCO MEXICANA, S .A . WHICH IN

THE COURSE OF THIS CONTRACT WILL BE "ASARCO-MEX" AND BOYLES BROS DRILLING

OF MEXICO, S .A . OF C .V ., THAT WILL BE CALLED "THE CONTRACTOR" ACCORDING

TO THE FOLLOWING

A R T I C L E S :

FIRST : By this contract, the Contractor accepts and engages to

make a diamond drilling program that Asarco-Mex has requested and that

will take place in a site known as La Caridad, near Nacozari de Garcia,

Sonora with the purpose of finding productive mineral substances .

SECOND : The Contractor or Asarco-Mex, either one, will furnish

the complete diamond drilling equipment capable of drilling to a depth

of 328 meters . The drillings will be started at a size NX and will be

terminated at a size NIX, BX, NXWL, or MIL, in good working conditions

that the Contractor agrees to maintain and keep all through this contract .

The Contractor will also use all the equipment, accessories 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 week from its errival at La Caridad,

if the stations are ready, and initiate the drilling with their own equip-

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-t4ex w ill maintain permanentl y, at h is own account,

one representative in the exploration site . This man will give the

. sites , inclination and direction of the drill holes . He will also

decide when a drill has reached enough depth . The Contractor agrees

to follow the. orders of Asarco-hex's representative, which will be

directed to a better core recovery .



2

The representative of Asarco-Mex will receive the core 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 . When 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) per meter for that drill hole .

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 drilling;given with the equipment

of the Contractor or from Asarco-Mex .

SEVENTH : When the Contractor furnishes the drilling equipment,

the payment that Asarco-Mex will have to give him for the drilling that

this contract refers to, will be as follows (Mexican currency per linear

meters in vertical position)

Diamond drills with recovery of NM-1L ! BXWL

A .- First 3000 meters
2

For drill hole from 0 - 164 L .M . 369 .00r 342 .00

For drill hole from 164 - 328 L .M . 395 .00 369 .00

B .- From 3000 to 6000 meters

For drill hole from 0 - 164 L .M . 354 .00 327 .00

For drill hole from 164 - 329 L .M . 380 .00 354 .00

C .- From 6000 on

For drill hole from 0 - 164 L .M . 339 .00 312 .00

For drill hole from 161+ - 328 L .M . 365 .00 339 .00
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Drill holes without core recovery NXWL BXWL

D .- With "hammer drill of 4" "

For a drill hole from o - 100 L .M. 246.00

Besides, the following payments should be made :

E .- Rimmed (if necessary) 246 .00/meter

F .- Cementation at $156 .00 (Pesos) per hour plus cement, mud and chemical

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 will pay for the transfer of the equipment to and from

Nacozari to La Caridad, Sonora at a price of $18,750 .00 per each complete

drilling equipment (machinery, pumps, etc .)

EIGHTH : When Asarco-Mex furnishes the drilling equipment, except

the one that is referred to in some of 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 core recovery : NXVIL BXWL

t
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

B .- From 3000 to 6000 meters

For one drill hole from 0 - 164 L .M . 276 .00 250 .00

For one drill hole from 164 - 328 L .M . 302 .00 276 .00

C .- From 6000 meters on

For 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 : NX41L 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 (pesos) per hour, plus cement, mud and chemical

additives .

G .- The loss of time of Asarco-t€1ex and the time spent in changing the

machinery and equipment (furnished by Asarco-,1ex) from one drill hole 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 water, which he only agrees to

furnish-328 meters of plastic 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-,iex will furnish all the machinery and drilling equipment except :

drilling bits, spare parts for repairing sample tanks, deposits for

fuel and lubricants, spare parts in general for fixing of the necessary

equipment and machinery furnished by'Asarco=MMex, such as drilling

machines, pumps, shank, etc ., lubricant pumps, vehicles, accessories

such as extinguishers, hose for mud mixers, cable, canvas, 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 fuel and lubricants necessary

for the operation of the machinery and equipment . If the water should



be supplied by the Contractor , he will be reimbursed for the cost of

instalation , pipes, pumps or carrying the water in "pipes" .

ELEVENTH : For the development of this contract, it will be understood

that .a drill hole is vertical when it reaches an inclination of -20€,

measured with the vertical .

TWELFTH : Asarco-Ilex 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 : All the material lost in the drill holes will be for

the-account of the Contractor, except pipes left in the bits by instructions

of the representative of Asarco-telex .

FOURTEENTH : Asarco-"lexx will furnish the camping equipment for the

Contractor's personnel without charge to them ; furniture and food will

be supplied by the Contractor .

FIFTEENTH : After having drilled 2000 meters , with either one equip-

ment, Asarco=Mex can terminate this contract by given written notice

to the Contractor . This notice can be given by anyone of the repre-

sentatives of Asarco-ilex 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 payment of ordinary and

extraordinary salaries, all kinds of compensations, tax witholdings,

etc ., Asarco-Mex will not have any obligation or responsibility in this

subject .

SEVENTEENTH : The Contractor will hand to Asarco-Mex all the executed

bills covering everyone of the payments Asarco-ilex makes to the Contractor .

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

the bills must be approved by Asarco-hex's representative before making

the payments in the General Offices of Asarco-Mex .
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NINETEENTH : It is agreed that payment of revenue taxes will be made

by Asarco-Mex and payment of anyother taxes will be for the Contractor's

account .

Tl!ENTIETH : It 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-Hex,

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 seht`to the following addresses :

TO : Asarco-Flex
Reforma No . 76 - 1602
Mexico 6, D .F .

TO : The Contractor (El Contratista)
Reforma PJo . Lt03-1106
Mexico 5, D .F .

TWWENTY-SECOND : The parties agree that any controversy that may

arise regarding the 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 .
R .F .C . - AME-650717-001

C .W . Campbell-

BOYLES BROS ., DRILLING DE
MEXICO, S .A . DE C .V .
R .F .C . BBD-670318'-001

Bryan F . Sorensen



ca~ € ilaz`a .titgL I jiG :ja 'iaL ) 20th .+~ y {fix

Wish, 1954, by andd e e t en GBO YLE: S ni ; . ;3 , 11.i+.IL :.'?E COMPANY,

a Utah corpolat? c` : :3. (hereinafter c:^.1. ;.new: tic "con'4 raotor" ) 9

arV A!1311101" :4. k-F. l N`:. 4v

corporation (her n, nAaf te ' called the "O m arl n

~' t n a `i e t h s

This uDpi em r.t'aagr .mAt amo:•ds a opt forth

below, the p'artie ll agreement dated s‚6Qaxy 28, 1S6$, cover-

ing drilling at the CF a e :;_ a a lichIqu ii1 a,r mineral prospect

in Peru, 'hereinafter referred `' aft the' t Princ 'pal Agreement t

I Is mutually agreed ac follows :

1 The Contractor shall an a'ddI't a .E,Pn ala.ld.

12,000 meters of aril1"in ; beyond the Wvl of 20,000 meters

provided for in Section 10 of the Pyincipal Agreement . Until

p3uch additional 12,000 ms he: e of drill i q hay been done, owner

agrees not to exercise its right ` o termnate the Principal

Agreement without cause under Section 20 of the Principal

Agreement,

2 . The c open s.at i.on pa able ;; o Contractor by Owner

for said additional .. .2, a"r' t ' of drilling and 6d.3 a ?l work

connected therewith shall be a the mam a ., rate set forth Irn

the Principal Agreement tinder section 4, 5, 6, 7 ark 8, with

the following mcdifl oa.t i D : :wo :



(a) T e bonus for co`:.--,. _ ,hoo ory9 ppovided

for i n Teat " (. n 7 o f the P r i nC i p a e^i xQaqwnt , will be paid

for t ho entire 1_`On € eaze of a halt c?.r" l 1co n n the case o' ;?

any W 'or which footage of cc r ;ww7 re , Mex iti aed

a tee forth in Mid Sact,io .a 7, Averam at least 90% of

~the enh .5 .'rn ncc't a` n drilled .

(b) The bonu$ rate o 0505O per foot of core

recovered shall be Inch Dried by $2 to a total of $5 .50 Per

foot of core recovered, but beginning w :,th the week of April

13, , 1964 oouch increaoe shall be paid only an compliance

with the following cond? Hon, nem . y ; that during the week

of such core recovery the Contractor ha : the requisite per-

sonnel and equipment available in Peru for performing a

minimum of "Y•' ry ri S .1r S work _te ~.n .i ~ week withahift b:~i
'

~y id .LS
• e cr adequateFfS

a`~'sup rrvi wi n, cmpliano e with the foy,cing condition to the

increase in bonus rate shall be waived during any periods when

non-compliance with such condition is duo, in the judgment

of t e Owner (which Mall be c n lue va if later i.ned in good

faith), to causes b yard the control of Contractor and which It

was not r aQ onab',e to expect the Contractor to provide againat .

Owner's representative shad confer with and give consideration

to the views of Contractor's man at the job, in c ee any

difference should arias whether any ouch non-compliance should be



t
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exec sed as afox-.esald . It Is the inir; atl o tI w parti€~s that

compliance tti:Lth the foregoing cc `~, .4?I~ ;,,hould enable the,

Contractor to operate 3 ahi:s is per day, 6 days

Per week -a rata o drill-ins- which ' he Otme r dealm-',a to have

maintained and which the Contractor will use reasonable e b

forts to maintain .

3 . Owner shall p ptl after the execution here

04, advance to Contractor the e of fort v . thousand dollars

($40,000.), and ouch sum shall be repaid Owner by Owner de-

ducting on the moneys pay able to ContrE .cto sums at the

rate of one do ar (al. par f oo", of hole dr tled by Don r ctor,

:a L:aOi b++ar 9 ssand the '~~^ i a~~q ce ue any, to far ~'~e due and ~'y E'Yf,~,r~'~• ea tVco Ownso ye€ :. i1.:. the 6.. 4: 'ss €y~ Y?S' .{. M

Con r ctor upon u e n natio3 o- t Princl-pal t reen ?aft as

s a , whether such te . €eaination ha by ,full perform rice the

of or

4. n r shall purchase f om Contractor the casing

at Contractor's l ist prices F.0 . , S: .lt Lake City, Utah., as

follo s :

2000 feet of " flush joint casing :
200 X 10' ( 0 :1 .35 . per. Ie Igth 8, 270 . 00

)1000 feet- cps" NX casing :
200 x 10 9 4z~ t29 20 per length 8, 84‚ .00
100 x 10' ; 38, o 90 2Y tt 3,890 .00

85~ 3~ 2(), @. $201 , 30 par led gytaƒa 2yG~ }5oNFJ

150 .~ 0 3 @ 21-55 91 if 23 50



Contrac tor shall promptly prepare and ship the fove -

goin lna' ? a~ the job site., W ova costs fox' Owner €~

account . Ana: d material shall coPe tit to additions to the

invel-ItOry and t be e;ng supplied by the CMS to a use _ connec-

tionz with the work hereunde _ and any such material -;gaining

at the end of the work shall C,.irtinu^ rvo be Vie pr"op,rirty of the

Owner. It is understood that pla s to request of Con-

tractor an ~t s 3 o as deep hole to be drilled and a proportion

greater than previously of the large.- ccx•c sizes In the holes

driliech This ~J 1l quire itb of the larger sizedd casing and drill rode, and Contractor

shall maintain the necessary inventory to avoid delays,

5 a In Contracto=rs performance of the additional

? ~,, OOO meters of drilling,

(a) Owner will furnish without cost to the Con-

tractor., the lcsel required for the drilling operations ;

(b) During the period of su---h additional drilling

Osrner will as8uris for its account e cost: of caMp and equip-

ment guards .

(C) To tae extent additional drillers as-e- initially

required for the increase in the rate of drilling beyond that

mentioned in the Principal Agreements and for replacements of

drillers whose e miploymment contracts expire with the completion

of the first 200000 meters of drilling and who leave on such



: : expira.t I on, Owner will pay for Contracto,, I s cost of transporta-

tion for ouch per8onnel In accordance wi ch Sec on 2-10 of the

Principal A ,e ent .

(d) During the Period Contractor i ay

elect to charge Owner at cost p e u ~ 3 of for ii ealo for

Owner's sta.-ET and e p? oyaas, pursuant to Section 9 of the

Principal Ag een ;ant . It I s contemplated that Contra for will

deter line its method of charging wner therefor (-.',,e,, the

stated flat rate or cost plus )o ) after about 2000 meters of

such additional drilling has been co: plei;ed and Contractor a

boarding house co8to during ouch period can be reviewed by

both partlea,, but- Contractor shall have Fame Sole right to de

tex n ne by which method to charge Owner for the foregothg .

6 . n accordance with underetd .nding reached at con-

ference in lima on February 3, I962 by r p sentatIvea of O ner

and Contractor, t Is agreed:

(a) Effective Novembe : 26, 1963 the invoice stamp

tax in Peru was increased . Owner agrees to i purse Contractor

for the increase In such tax paid by Contractor .

(b) Owner will reimburse ontractor for any pur-

chases made after said February 3, 196k, of miscellaneous camp

supplies other than foodstuffs where appropriate ewer will

pay suppliers directly for such items . After said krebr-ua.ry 3,

1964, freight charges on all bit shipments to and fr om the job

site will be for account of One , and pal a by it .



- o The Principal €' .L
.
. 0 _ :c enu as modified hate',ve .S1 stall..a

con t no in ato ll felon an o"f :F;'..' ct ,y :'t rd okt.- l1 apply to all the

nat le'm of this Uppl oven n : l Q •o -€r ,,5 a K ::J o 0 t forth in de •‚‚

.•h , JlSA and cb.s'. sfraWns of ( hn portico .

>sh parties have ezecuted this

supplementa.. as"~ ~=
,r. . ~~ , ._ r.

b'L ;'<:
x

E. . C2w and year tWet ado t e 7r.1i ,`St 1?ene. k>~.., ~~ ~A .b E p

20112! PROS, DRILUNG COMPANY

ATTEST :

(Sgd J . H . Stansfiie(d
Assistant ca

B,y (Sgd .) A . F. Goldsworthy
President

AMERICAN SMELTING AND RWI=NG

(Seal)

ATTEST :

Harold Howe
~Sd.C_y yP ._P_oI_Iock _
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X'ICIa

To: A. F. Gold3wor by

Fron : A. K .
READ AND RETURN

PREPARE ANSWERS ---HANDLE 7

Re . contractual drilLIn N~QJ aejLlo2Ls: . A, S . ~S R .- Silver B U Job No . 6-22o
at Silver Be ll, Arizona, and A . S . & R, tiich gaillay job No . 61-1 at Cajamarca , Peru .

On January 7, 1CG5, you drew my 4 ttcntion to a clause in the contract with A .S. & TB,
Vmd specifically to bole No . L-108, of the latter job, drilled from 1, 248 .2 feet to 1, 612 .6
feet, a total of 3G4 .3 feet of which A . S. & R . gave a recovery f166-uro of 39 .917 percent . €

The clause is~as follows :

"7 ru for core recovery: _ .
0

7-1.. The Contractor will be -aid the above base rates per foot of hole drilled plus
a bonus of X dollars per foot of core recovered . b ootage of core recovered and percentage
of core recovery will be deter cd by the 0wmer by weighing an V ,.a core recovered from
eac`i ruin, making a specific gravity r:, aurom_ent by water inircersion of a representative
place of core from such run, and thereupon computing the footage recovered and the i er-
eeztti ge of recovery ; such figures in taro to b3 tested for mechanical r ariu'~r.~etical error

e by actual linear measurement of the core recovered ."

There are a number of clear-cut reasons why the lineal footage of core recovery
cannot be determined by the above loosely stated formula :

1 . The diameter of the core, a function of its length, is, In this case, not a constant
but a stronjly variable q' t.ity, as will L : shown below,

2 . It is not specified in the above clause how the core diameter Is to be det .ern;i d .
It must, therefore, be pointed out that tho listed ID of the bit size used is not necessarily
nt any the diameter of the core and that the true average diameter is always a coa-
uiderably le ser ^,~~ tit'4M j., - --j . 1"3 core aen.;;ila Is consequently diminished In proportion to
the diameter increase as follows :

If the listed diameter of any X size bit, 1 .875" , is used and the actual average
diameter is 1 .800 " then in the formula v = nr2h, r .' .9, when h 10", v - 2a .4b06 cubic
ii.rhes .

Now retain v - 23 .4406 cu . La . with the larger diameter In the same for nuia .
2a .~' dG _ nr2h raid h bccomcs 9 .216 inchep . The difference 10 - 0 .216 - 0,781'' is 7 .8'4 e .

Similarly In another 10-Inch lo73 core if t ho anzsumcd diameter Is 1 .875" and the
actual average dim-aeter determined by caliper measurements is 1 .700" the 10-lath length
to 8 .220144"" or 17 .8 percent. •



oL- '' The average difference in hr`s: core diaretero may to greater than t he above 17 . 3 0 .' ! . .
but if we apply the lesser percentage 7 .84 percent the revised "Recovery Bonus" ahcet
changes as follows : ,€

Core Recovery Bonus for the 1,~onth of Decent}per, 1064

Recover increased b- 7 .8=.ry:
Bonus/foot

'Hole From To To .,,-I Recovery $5 .50 or w3 .50 101
3-23B 591 .4 841,5 250 .1 84 .21 5 .50 x 84 .21 1,375 .55 90 .81
L-181i 920 .0 1,304 .9 384 .9 91,21 5,50 x100 .0 2,116 .95 €'
11913 1, 28 .2 1,612 .5 ' . 864.3 0.91 a .'0 x 89 .91 . 2, 003 .65 . UG .90
N-24, .-812 .4 1,249 .8 437 .4 . 95 .84 5 .50 x 100 .0 2,405 .70
P-19 686 .1 1,004 .5 318 .4 92 .82 5 .50 x 100 .0 1,751 .20
Nov . 3 0 to D--c . 5
Z-21B 61 .0 167 .5 106 .5 90 .44 5 .50 x 100 .0 585 .75
J-23B 841 .5 1,187 .0 345 .5 91 .41 5.50 x 100 .0 1, 900 .25
K-18B 350 .8 660 .3 317 .5 93 .54 5 .50 x 100 .0 1,746 .25
L-183 1,304 .9 1,635 .2 330 .3 86 .14 5 .50 x 86 .14 1,816 .65 92 .89

j L-1913 1,612 .5 1,706 .6 94 .1 92 .32 5 .50 x 100 .0 517 .55
~` N-20 1,249 .8 1,324 .7 74 .9 96 .61 5 .50 x 100 .0 411 .95
` P-19 1,004 .5 1,228 .9 224 .4 83 .26 5 .50 x 85 .26 1,234 .20 91 .94
\. Dec . 7 to Dec . 13

1-21 13 167 .5 656 .4 483 .9 93 .83 5.50 x 100 .0 2,688 .95
K-188 663 .3 1,,559 .9 691 .6 93 .42 5 .50 x 100 .0 3,803 .80
Ia-22D 330 .0 738 .7 348 .7 85 .48 5 .50 x 85 .48 1,917 .85 92 .18
X-23 292 .5 596 .2 303 .7 90 .72 5.50 7,100 . 0 1,670 .35 '
L-18B 1,635 .2 1,645 .2 10 .0 82 .81 5 .50 : 82 .81 49 .12 89 .3
Dec . 14 to Dec . 20
1-21 8 656 .4 820.0 163 .6 81 .53 3 .50 7. 81 .53 503,43 87 .92
K-18B 1,859 .9 1,473.1 113 .2 89 .79 3 .50 x 89 .29 396 .20 95 .8.3
K-22D 738 .7 936 .0 197,3 95 .10 3 .60 x 100 .0 690 .55
K-23 596 .2 607 .9 11 .7 83 .62 3 .50 x 83 .52 40 .95 90 .81

. 29,626 .85

€DliiCLdinCe € X01,210 .15

Tho method of determi3iing a,,ecilic gravity is subject to ; rave error . A sm 11
fragment out of a I-un varying in length from one to ten feet is not representativ• merely

€ b cause the selector says so , nor be cause ho thinks so ; for a specimen representative, is
the sense that. it gives the average specific gravity of a run, cannot be selected by mere
visual inspection. '

The following excerpts pertinent to this matter frc:ai s s one and two of th& A .S.
/ R. specifications for t e job comprises all tho inforamntic :\ submitted about the nature oZ
/ the ground vie aro now drilling on the Michiquillay job .
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' "From: Northern . Peru 'Mining Corporation r I
For: Bid on,D:ainond Drilling In Nort'reru Peru

l
Th :s Information is presented fu requcnting bids for d .anioad drilling; of a dis- ~~

r3eminated copncr pros ;:cct '1n Nortinerci Peru , South A icrica .

t In the initial program it is intended to core the oxidiz^d bedrock overlying the ,,
1Rulnhide zonn rb t in subsequent drilling it may be decided to drill to the .top of sul^h :dcg '~
with non-coring roller bits . A-pr:ci for this should to given .

Natltre of Rock to t}o Cored :

` The bulk of the coring will be In a t~-;Ical porphyry coe :;er do ostt with perva ,ive
quartz-sericlte clay altorat_on . Around the periphery of the porphyry some nmineral :zr.d '
ounrtzfto and Iipiestone will be encountered .

Speclflcattons :

The initial program is for exploratory drill', n ;;'wi' a spacing of 400 meters (1, 312 feet)
hei':ceii holes over the area of a niireralized and altar6d porgy hvr~€ Intrusive . The objective
LB, however, sampling for grade of mineralization and a high core recovery Is essential .

' Overburden :

Part of the boles will start In weat'hered' outcrop or in shallow soil cover . A few
will be collared in iron-oxide c emented tal.zs material . An unknown number, perhaps ,
as many as one-quarter, will be s tarted in coarse rlact l det .̀ris . lb$ thickness of this
material may be up to as much as 100 or "0?_ feet and it is contemplated to drill through
thfo material to bedrock with the rotary rig . I'l

la selecting the specimens for sp .gr .' testing it Isn't known that a crystal or blob
of a heavy mineral .is not totally enclosed within the specimen .

If We M=ine the core cf a typical copper-bearing porphyry intrusive In an
average run, we may find three Eeg ments averaging a half inch each which carry ne arly

n •1 rMassive chaicopyr e or so-me other ~m ' :i!., € i ; ' .
.,-. . .+ S2 }J:.ut, Cto . Itsb !G clearr `Lliiia.

none of the three segments will be representative of the sp .gr . of the run, and it is
impossible to d:?t9rininro by inspection how much of the heavy mineral should be split
along with the average rock .n order to procure a specimen of average specific gravity
for the .full run .

In recent yearn a major' mining corj,oration, in search of do,)por, drilled several
0ousalid feet in an intrusive porphyry in t ho far nort .w~est. Not until the project and all
the holdings wore dropped did they learn they had drilled a valuable .echocllte deposit .
If the presence of seheelito can be totally missed In thousands of feet of core, this
mineral, along with other heavy mincrale present in an average core run, may likewise
oasily be overlooked .



In most any avcra ;;e core spcclnien of a lcn;;th equal to its dia tor it is possible
to e,)Itt the opoctruen into approximate equal parts In such a way that distinct differences
in the soparatc epecific 6ravittes of the halves Is demonstrated .

Even if Inch by Inch a`.ecif lic gravity tests are accompanied by caliper measure-
ments detcrminiag core diameter to the nearest ten thousandth of an inch the method
does not work for cn avcra e ore c ::olorat on co€ro ,

3 . Supporting dvicicnce for this statement is related to the factors which combine
make a drill hole dov:ate from its aimed direction and causes the core diameter to

become a variable Ionuth .

The basic causes and effects rolatinZ back to both headin g one and two above .
Will be developed hercunder . .

That a ,n advancing dri ll string deviates from i ts almed direction Is commonC2 -
knowled-e . The nature and amount. of departure in various formations has been observed
In counUUess holes . The reason for this meander may not be so clearly understood .

A rotating extended steel rod is subject to the laws of the modulus of elasticity,
thermal expansion and the state of its rotary balance . The latter, in the case of numerous
assembled drill rods, :n affected by wrench bashes, etc . on Individual rods . Aside from
its purely mechanical behaviour, derived from composite vibrations, the amount and
direction of deviation from target is controlled by structural and other variable qualities
inherent in the rock formations . The controlled run and rate of advance of the rotating
drill stem may be used, to some extent, to minimize or accentuate this deviation ; but
the guiding force is largely inherent to a multiplicity of variations within the rock and its
structural attitude .

Some of the common contributing factors are :

(a) Angular relationship of hole direction to direction of strike and dip of forma-
tion planes present in schistocity, greisstc structure , jointing , shearing and
faultiua .

Direction t e} ~,,, , .,a~ c;:an ;;o in these plane from ua; t'z to ~ p :1~. u3 to faulting,;, fo dingy,7 ,
or the presence of iuicooformities .

(c) Change of density from one kind of rock to another due to faulting, intrusion,
Volcanic flows, or deposition of a sedimentary series .

If a drill stem pcnotrates a uniform rock formation of constant strike and dip
angular to the drill hole direction the deviation will lie along a segment of a circle .
If the€strlko and dip of the fori :ation is reversed by faulting the bit will travel in the
opposite direction . Thus the hole may trend from ntdo to side or advance, =ore or
less, along a come screw pattern .

`Tae deviation of taw drill stem may cause vibrations varying in Intensity from



vnq

low ordar to a wild wii .pL~ :nV action . The diameter of the core is consequently reduced
by frictional wear . Tho low order vibration tondo to induce a uniform circular wear ;
but the whip i;ina action results in reducin , the core's circularity to a more or le,;s oval
vha~~a . 11s :d fro :v d ! ameter reduction a3si aab ,o to a vibratory origin the slight pro-
jection of a singlo diamond will reduce the initial diameter by the amount of its projection .

It follows that not only must inc h by Inch soccific gravities be determined but the
' -accompanying average dtaricter , a factor in the com ,utat!ons , must be determined to the

nearest tea tbousaadths of an, inch.

Some grog -id conditions makes it quite im ,oss:ble to apply a 6peciflc gravity
. measuring method .

A.gou;o zone may ho successfully penetrated with 100 v recovery but a specific
gravity test , due to the nature of the material, is rarely possible because the solids tend
to disintegrate when submerged for the test .

In drilling through a breccia zone a series of varying conditions may be ercoantered .
If an active undergr ound Water flow is present the drill bit may push through the zone without
any essential recover,, . The problem of pcnatrat~oa is aggravated by the strength of the
water flow. It may bo necessary to cement and redrlll the holo a cumber of times, and if
all fragments both loose and 1h033 entrap sped in tLo cement were added the recovery might
well be in excess of 100 percent .

gain the breccia zone ma, contain a water i oc ; et under hydrostatic pressure giving
rise to an upsurge into the hole. It may ho necessary o she numerous runs into the hole
before tho pressure is reduced to where cementing Is possible . The recovery of fragmented
rind crashed rock matter could thus be many times tae actual zone width oven before cernent-V
ih€ and final penetration is made .

A dirn.Jaishing viater flow ina a brecela zone is commonly accompanied by a drop in
pressure and temperature whereby cementing matter carried by the Mater is liberated to
form, a time controlled, wide range of various stages of breccia couuentation . Tina resultant
rock may acquire a honeycomb structure, it may be vuZgy, or it may contain irregular
elongated eaves many Inches In crops-scctian .

Penetrating such a cave may have an iacldental ruinous effect upon the diamond bit ;
for it Is commonly lined with projecting quartz crystals, at times studded with pyrite
crystals .

Additional crystal matter knocked loose by the rotat in; bit may actually beg recovered
In the core barrel to give more than 100(0 recovery and still be shown as a core loss .

Many other cases, arising from penetrating fault and fissure zones, could be
t tmilarly dotalled to show that the specific gravity method of measuring core recovery
really Is no overall practical applicat .on.

1f this method has any application at all it must be limited to the absolutely iantrorra

i



ryrock ac-inc.-its rarely fouii zi ore c.Nploration dralm ; fo : the ~o:,i of iucasuring and
runnln-Y cnou~h s,?ccim.ens to wa1 c the rn ftod nicalzin-ful is prohibit :vc .

A . X. Guard

It Lake City, Utah
January Z 1, ] JG 5
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decisions mutually nqrradd in, on with Mr . Goldsworthy
u itns Id P aim he, Monday, the o o t lA we revievied
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a re is no c ite s by t 'a ;r ct i th rate, per
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CONTRACT

Agreement made the day "a, F b € -Mo xry , 1963, y

and between ,{~' sF . .Fr>r Xaf fi , ~S~ro 3 . , .3 1n'~" €r 7h t [€ r
ii~td~li ` ~~C~' .~.'v.$"4,€,f,C~,, . ~ ,,~, .5,•^, _ Rt,) e€ 4 s ,';.~? C.jY1 ;a.jY 1 ; a.'v.$"4,€,f,a

dhoeo addT yan i`i 1624 Pioneer Road, Salt ii, ti t ..ty , Utah2
here nba.p~.Pen called "Contractor", avd .Gr o ...n blie '

Refining Company, a Now Qrsey C'€arpa at inn ;, who:,' ec 1re s la _
120 raaCwi ;• Now lark 5s Now fork . C?re :a,I)a tar called the'
"O ner" o

WIT . aE ::`t~•~' sTH a

Ma to a . cont ` `act Wy eh the Contra ntor .4.n r.,,'.AM6
to do the drill ing specified h6peIn for '6~~~1 Mar t>tiiR~. t ;the P.~M ~ ~' ~ '=.E.S€~"J .l€ .

q

', •e_F~" P
s' .." c~ ,ir v .p <~ r.~' C.~" . ~`.H T~,y Prospect j n~ ax€.ca, ,L~^3o~~ ' fC,~E~e n PeruRR.~'. ;~e Copper neap ,.~Cac:A ~l .R .

in accordance with t he terms and provisions h.erea,:,~ ter oat forth .A

j Dt+.., tl'j d̀ HEREFOF!V.di in coni.J d '>ra ion o f t he L.Jr , ,e r the
work and -avi, t eriLa1 T to he performed and provided by the Contractoxv
for the Owner and the peNOrniance of and the payment of money
Q the Ov•1 Qr '7v+ the Contractor, "-nd in 'h re

Jess1~.na ko,i.€on .e o co''~~~'nCsn ~~ o and r.~ f:~`I~ ~p ,~=Q'A~d~ .A, c e the all1.~ T''w~ Ar bdd-.

>a fter set forth, the parties hereby-represen'',r and agree a s follows :
, cro W 0)A ;_.

0 The Contractor agrees to Kill with rotary and
diamond core drills at r "1 ' r '" alay w;-te } y only such t :.

footage S(m‚. ter€.`kry,l ~/ and such holes ~; ~ ~nS ;, F .~~=..ƒ~ enda d op=:̀€'~1
r i
la D~~> an? '~.S

~,.1z r'w : wt ouch ev
only cvch other work in oonnacti.on thpiel'7i .'h = 4 au o ` a

:.ng, ca e'?nl'; .a ate all ea des ,g a P,: o d by the t W 5v Its y .
resantat € apt'.

r

as to called for i r, the invitation to bid un a ,ec t
howe e€r, to thee capacity +r:f ~r~• n rrc"1.,,~o{~ry ntr0 s ~a

U .a~~~.~,'~5,4 .~De€
4u p,€ -a

, wS~
,~ •d

~.a T~ ntC'~j,M1frT~ '• w• r
w

'~''~ tn ~ „., ; $ e

>~anns ;~.A

€p

! . A y '(11aE,J+ ftls~ ~tPo pe.cf 7GP~~. t h ' ;l w ; i's(~ 9 .̂' p I'S R (.AS'j b` s "''

; n.€Vite . en to bid as c3e er' ihad€ therein .

contE?mp l tes € at ES . ^*e depths 6`€?ill r-an.6a
f M 0 R ~_~ '9 .o ?00 *e'w`€ ;f • ,^ ,, ~r o€

.

drill t o R~~~. nat .mar dep h s wits u p , e•3 g o Veda o change arder
and extra ioh rgn

. -_;, > a ~; o h c~~'~1~ . R~ O:n ~ '' 0 l~.. .fr€. ~~~'3 Q o toiY;d P : ,: f t~, ~ 3'~~. A~1 A~.~l..^ ofg~~ i or1.~ o'( C' ^l, g€ s € .[ ,~F'~.l€ . . . l..d'- (~i ~'€,3., 7€-,~'

Lmeat and s~ ~!L, L?S t 't; m $an Franc? T oo C^~ l~ 'io *,-~ r' S? ? ',. ~

return to Salt Lake City ` ta(LT.o On de'mobi _ a-,sation a Contrc for will



Fr ~f5 r ty

~~ use Its bast efforts to sell a; ; ac , d €i.1Un n auta mats € :fs eq tpte as possible in Peru at piL1 eg that would be c pareb1
r to0he ' oi; value to contractor of li ko eq, i ent in alt ' Lake '
s' 'City n ` contr .cLor shall not be required :tc sell belum ' & ,h puked ',.
Tai will, i e: ec t, reduce transportation e pepses and all ; / _ .

Weavings i a, tw n spart a t on thus real ized , shJ , I be for the bern f t r '4low- z MW'oi the Owner . Contractor shal l, so use Lys best efforts t ; s
i ii iz our a. c . nts n I say such eq ii.p eb . in of scald a s ,fore ,

said 7,n Peru, 'd. ; shall 1,~,, t6s option ~.~ ~ti'$ii~a~ .'r ~ a v &~ p~ ~IL~.~? ' ,
an.~.B purchase y; ~ ip3q 1 7irom

actor i Peru any one ur_wor of such items i eq ipme i t at
-S-P,:s e ` equal t o the fair value the o InTalt Lake City. I ,
Owner exercises s,sia.h o :1o .t ' and the parties c Knot agree c-n the
price" o, any tit t o be deter neJ' an af,essid, such, disagrea ent ~ ~1:00-shall it

defeat the sae t o ;€eo'C and the ` d Ldputt as to price--,;;,
; a

hall be settled by srbi tra tIoa' s, hex skid to provided . a s
I{ o, ' t e foregoing uviniun s came, ning he ksle o; equipment W
R r e Rhe t third parties or to the th ier a s 1€? apply! .n, the
Case Of any and wryry its with respect to which the ntractnr : . y; .

',n assumes the e penv e o • :' spo tacio from Peru aid bi e i
i ht to charge the Owner far such , t n por ation e person ., V MIA":

'2o Pay Ear C n .ctorld 'a t of en o :ta io . .'Ina 'other." N
j

Avg.incidental costs of Cont acto•% lit .al' pe 'r oranol from tha aite , h, 3 -
std3, . as a South plac to ad Vi to and return, bed n 'fr ,}

Foo .6Y9n .#e t rite o orno plum one-half Age rate, s T nm^

O2- . Vr P,ul ds and pay or impact 1'`including export fens, ealfroper :v ,arab s .d :Lmpgrt u .ie th h
` Peruv €. st o Fay; Contractor's equipment, and ; -e p : tatio a of, :.t ie n x , in c ;cu s r the 12,(O01' st : . nt ed b Contractor ;n .

I.n i& `bid 'ice . the :.rat 2,,0" 400 shad. : be fig., C r : ~9t~~ . s >̂6 .
I T; Ny;and tf the same t to loom than, 8n14 s , ' t tw difference shall"

be p 'ed .gad cc owner . All a o is ions o proc : Ok re.-os, and V :N:: Hi 1A .
R :.tons In connection th theme mato rs will W ha E . .ed by 0tr er , aye .
` a d Camtracto shall follow Owner's :,nstr ction ; with regard ~~a ,

, YY

. .park:, po t a ,` all other each 1 tt:rea r

Y , 2-4. Provide access rondo and drill mites .
.

v ,~F

2-5. Pay for coot of mud and additivem, and forthe t boo
od nt: ins : .f drilling ,s thereby deLa, d , cct. to up)1 >, " ,

2?.u R.j ,S.+WbL:LSOe- t1 c and additives, provided the quality thereof La 'sat factory
to

~.

the CCon t . .fit,''. r. or n

2-6. Pay or materials hereinafter ; pecifled used in and
d lays paused b cement, easing an reaming a. , ndertidt ea by dLrec 7 !~, zH ys ' .

d ~Jr Jj j .I` a "o.f , per ' ray :eve ncat vet, at the gates specified he €oinafr :r0 f

_y



in
2-7, F r_;'ov.ld oi`: pay E:!'? (^

ST Provide in place ; a`t 5. :,€ t:LL ,ice .a^'=X v ,~Ykd ~9 '3t3 w "100 3 1'
f culinary ad drinking e: e dormit r aea W r o ic jo for
aaa'i fi3, ;~dg'~ , eating costumeaand sleeping gar .,la ? includ-
ing

~ ~o ~~ u

-9V Provide i place bodo, Att ";"(x'' .̀ :L V en ,a bedding, furni-
ture, cooking ar s ^,' mvi ig uM .''€. . . V Sof My a0d . : , n,ga l't'L'?nv , 2t,
egq,Lpz M and o ti g for h vo c;: o

:L , additional xxii. La:r b ?yaw '3 the Rulber acquired to operate the
five on 9 two ,.,.htu € R-.rN
b- 3 '' week oa < € u . , r qu s s :ed by the Canon i x:? We ; to IncTe '•nf3
such d ' ,: .1:~, ~-~ rate . iac ~~h€• ,I.i be b5€~ 1 .~ t tourist:~.~$u~ _.~ m v. fsx..a

o and evuh costs Vall include the dr :.1 le e o Poy at half-time
rate during r ~'"}yi' not €Uo~ yG 'b ~.•~h l'. €'!g ~.d~~ e~ # €~ one ?'^-It W~+~.~~~~iv n, 4 (~ 5' 1 €~y.a. Y~..}~+3 €L .i u'1 . ~+yy allF €} G3~F+€ sw,'eb (?~~ q ~(Syyy~~/€3 xz,~@9 k'.0

pasts Pee an Hall n e {ec d 1500 .00 .

2- .L Pay for f'on 's` . `> :'‚'7 aj'a .g ,air? gar board gor Owner's
. M .' t.a and 0noM' G? P +;*vu !‚ Aban eTu":A .€ a

t
oon at the qn a wqj '. to bs charged by4

below
4

th &,o 's;h un at . Me a an 10 .

t. .~ F.s ,.3;i r con .,,r >,c, .lb c 6,:?<•' • fi.: coot OZ PP € . ',.? ;'c?INg and 'i' 3";-
e.€ Son 2 c4'a: zvF .`rx3 ;8 J€ on 2 WaveOta l t"L€ .on of a" adequate azvuat of a:€

pip of Pe ‚Y' . '.4R ,rt3 ,? tfif.~t ,t€, a no 3.o exceed 5,09 tent .rY ' use
n supp1yin ;ate o d 4 : . . : .a' k; ',rc9 'ti"oos ~ Snch pipe shall be the

propel 1 . U 1''ne W be returned y i d . >' e completion of s -

fir, I , :, :roi,'id and 0= 11 ?,c ; ;t t M G;t7;' K 220 alts for
'a i c it End .<;.410 •S~iGX; : a: s f i."€ '`.r t n e

3.M G9, prior notice & 2"1!e ' t`€3 aps €b o :i..
ax.•' 3:rams l n ‚. 'f nve . A3a"€ti, ';~.Hƒe n, tov

Au €a ba required there%T ,

2-15, ' ?,a An'., a r ,.a -plmv` € .̀'$7r':' 4i‚eripl :; no to Ot;',' •, :€ :,vv-',€ ybe core
i ~, ir~fS?3 the f,'.a'kn b12r, re ..r .~tl ":5fk1'Y' ) all drill bole€~ J .'~:. 7. ~i€:.€ Ki~l} 4 ~ y;ag,, e 0.45iti,.i3 :v:'~.'~;~'.i.,t,I. 7$

_i : 3 ?z~,1^ a?."s3 all e ^."s '. `c., . . 4t ;' v y ,3l a .+:a"; re Ub‚' o: the

work . T9 r tok c'd'_`3'', ;4~5't t;S5: i.'1 ,~'r'''!eo E ~i; were only ''• c . ~rq ~ ^e :a~4~1Y... a`~R.s;.•h.
a w.~ to ouch ~vi'S~

i FG'tn. .'^,'r'i le .S€+r..' , o u,ch S''3,V a ky> person is o the F' . ev V F neA nat 4caE t
S.urni te . no M {w '~ è;ti3~.:~? .t S&~€r : t,57~~5~1f r~~tww.€at ; ;G:"! "~a1fr~~tw a 5. Vw.€at ; ;G: 7~~`Xl a .• off'.,':'~:~`:.,,;~, ..i~"~€ .aL~::,c :a

Sƒa.?R . ~`~.6} +; i }~ andd 10es~.l~il tce~i~ ,,'.$. .€'('~ft
of the work to any third part

NO flakA1002 on pament thor&or, other than above
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Peru, or at Tho COQ? Am

3-5 . f'ex, . .0 nod n' p‚ { . :+, =;
.ri ri ttsa. ,a the WIT_ .3.T rile end ,e,;'i"a,

3-6 . _
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(3 00niG ,

-S •. ,„.i: : following AM A" .'eM h . : 3 a ƒ ,q ' 1 . :? l 9 t the q a

t a- .. a. 'h' '.A @ . .. 'FC. A i. 5,111 'i : ."' f?- n, u tT'?-

~r5 .~.'m1 w'~ ~~dS1 . . 1 4 $ ~ - ddd li . . . .._'f.d. '~G~~~C: a t: .,, . ,.- --tip . r .:s c:. Acne;:? crop Mans" m
a ii' AIL:1'/ 4,}.fa o$ mine w . : 3 i xn l . . e as WOO ': . . , , g rl .{ .L O a 1, . . :. " 4 h 2 .t j

•. a x SLt.

kllv .f. .B•. X..e s and a r 3'. qu ai' , .. 4,. a F. :i+. :.a:..2+, rwir of a help fir : .

aMuck driver n , laborers. n ~;, c m.ti a and . .3 . .?_

to PONarMM e f ." : '.k. an aea basis '; two :rWU , .", . ,`…'.crM , • n MY, W''x 7I ,t ,y• p~
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`'' Rd
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went . Contractor mill Isa Sa such ri. ~r ?!,t.I~ah B . u J g`,t . ~^ Hi .

a ,i, '~ sIw . 1,~, k~ . . .. ~:'.ro.~. .%~W ~' . :4 to Ou C .'Au;r
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o Caring `'.f,`e.t a WOO wow Ron the Maw 0,013 Memo
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300 to 1000 feet 4.80 409 4.40 4 .10
1000 to 1500 An 4.00 4.70 6.60
!IOU to 2000 f+ ,~

MOO to 2500 fee-'~ Mo &60 6 .301
nƒav .

y1.;i'1!: . 1510 Set to to an 6r' i. . .:ti,a .(;:: 9ti'.
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z
l'''w-

per

ME per An
12, c e7 ! per 000t
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6-1 . 7: r 4`.€. a i R,• ne .g 3,j id ‚rr. i f drilling .i1

thereby dwf.ly'+G. .x €f,Tn~, 'ƒd the amount R the Way)- ..a D , r r R S
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iBYC. .~a ~A .lm rNS.,t. ;4.~.d' .'!9 a il.4+'' 'Pn .+,m.4v4v spent kftti . ., . 1' g'~ 41• thr t , ' z we o r $17 .60" pox

.
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•~
?rs;"}27 .
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.
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ff'Sr i

Q, A 1~' •L FZ ~' I R' T 1 ~t t~ m, • .^c t E left ,1 1 y!'n 'W A ) 3•

L • r All 7i T..V ";'+:b ., 11&0 P PO O "w;3 i , .

t E~ f

Contractor shall furnish eA;al e for owner's staff
employees, at the following rates to b paid by

9-1 . Staff , Pioy00 $ 4 .00 p day
9-2 . Local Pe' a $ 0 .73 per .: y

National rc ploy

i
a

E

fib'''
she first 10,000 Mater of drilling . Thereafter, unless the,

;; tuiiiya. ;reonaflat rate, aescra.gd 3.e shall be equal .'" .
v4~ rf

r
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is Property A all r'rsl fL *>'h4e€ acx :r Gaza injury, l oge or 1cas by
tin4ison c city 4C'tc or OaTaiJission of the CofLtld. l'nP4'Watu p.7 ,Gr ally ex3Sgloy4.e -

of than Contractor . e Contract= th&).i be. r p si le and
4 " :cei-mb ^s the -mart. for any loss or expense t o the One ar .s .P .
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` whether ~ there ~~ dispute respect to such work being

..

defective, Any such di p u . shall Esc settled by nrhi atioal . ƒ. he
`t f e oin it r;'at o owner Shall not fenpair it ri to dare the

contract t xivAn ed in case of a z ,,hot s .tial. bre by ntractora
ioxeinafter provided for .as

qt .3 .4
4 '„ x is t5Vara sy-y 'Yi

o1GP.~ k. cta-

" "Atr to all saes ~mi a a ~l a~~~ a 9 r t aer
k "a . c sa a , s or m. k a& on accoa~at of any

. _, do amgid or s it adc by any person Including "Itly
P I op. of the ver which .s In eny w<ay caused lay or com-tected

wits 0 : : ar's u : of th i a ac . t .o and e: ^ Sara ace of. his cones
tract b the Contrect ar or any o its emp yc e,, provided, havaVer'9
that the Contractor shall not be r acad red to nd i y the Carne

,, agai"et ,my loss canoed solely o 'y the kle, ligence or willfti alt

15 Cjv_ ,
} al tractor sell give all notices *ad comply -with &U.

ordi s cei , rnl ee a re V. l&ttien b er ng on the p r oz anoe
.of the cork here da o If tae C n ct ar par fr e any c k contr ey a
. ~a any suds law, ordin…n ce rw eJ.o o€ reg32latl o r,, he shall bear all

1{
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ASARCO PD 1 `.N r t .€a FJ '~ `
IM

BO laistU tl&_th ftff € Fk%. A0 Ua k%. DATE

( li 1, 19 7PLANT JOB NO . June
AMERICAN SMELTING & REFINING CO. ORDER No .
Tucson Office 1150 Norih 7th Avenue I 6APPROPRIATION NO .

REQi1/8I710N HO .P. 0. Box 5795 Tucson, Arizona 85703

FINAL DESTINATION PLEASE NOTE CONSIGNMENT DELOW wTo: What l ey Drilling Company (here i naf t r ~ '. . •
referred to as CONTRACTOR)
1512 West Prince Road 67
Tucson, Arizona, 85705

DATE REQUIRED AT DESTlNATIONs CONSIGNMENT- SELLER WILL SHIP TO

SHIPPING INTERVAL PROMISED SELLER WILL SHIP DEFORE :

POINT OF SHIPMENT TERMS

-RENDER BILLS AS PER ATTACHED SHIPPING INSTRUCTIONS -
F. 0 . 6. POINT SHIP VIA.

QUANTITY UNIT SPECIFICATIONS INTE0 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 . Fo th6
ASARCO will pay according to the following schedule :

(1) FOR MOBILIZATION : The€ sum of $300,00 ; = ` 1r
(2) FOR HAMMERDRILLING : At depths of 0 to 500

feet, $4000 per linear foot ;
(3) FOR STANDBY TIME WITH CREW : An all inclusive rate o

of $22 .00 per hour ;
(4) FOR STANDBY TIME WITHOUT CREW : An all inclusive €c

rate of $10 .00 per hour .

ASARCO will not be liable for any other payments to CONTRACTOR' n
and shall not be charged for any delay due to the failure of a,
CONTRACTOR's equipment or personnel . CONTRACTOR's particular
attention is called to clause eleven (11) 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 . m

Trig ; Whatley Drilling Company-g7-1
cc : Whatley Drilling Company,`for acceptance Q_

JRWojcik U
KvdSte i nen U

File 4. .y

t

IMPORTANT

Attached Acknowlcdgment Card must
be completed and returned promptly .

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

fChief Geologist



j A 111 =4 ON=: NG AND f1 1,11 MY, i
SILVER DEM. UNIT

Silver Belij~ Arizona

O 1 TO : Mr . Jo H2 C rtry

T purpose of thin report Is to briefly cz=€ rira era wmtho i
followed at Sflvor Doll i- lvLu the use of e .tonin drilling dq and
nor th additivesto teilitot o di .gin( drilling nad improve •'ro rccovoryo
gore of th o technical i a o=tio ion acquired from the Mr Lod D . ,v i uion
of the rational .d d Co- nny o from cony rc .bona with uporione d people .
Me pro dt r .s ware 'do r ivQd by cape rim nt do o . Rr l os Brotherr~, Corporation
la the contractors drill rL ;, ercl voly so the yarns
Given a.rn, for this drilling promo.

& riod Aquogol Is used so the drilling agda A€ otho brmmd w o
used in o c rly drillL, Rg but tho g :odo of -ato<< Lto s no
to properly p rfo its L o ions so Aqs oR woo b i of t with Vary
satisfactory results . `'ho priory fu otions of a driUlinai mid are : Cooling
lubrication, removal of c ttif a p venUan of ~ ksin and minor c ‚ O r Rocs,
end chsckins oorrooLo '6 ft snot be oble to hold the cnttL gs in o soono .on
while in tbs hole, but &IGO ae allot them to drop o t in tanks o dLtob ~J

Cart.-in additive are also ad e to the drilling fluid to i ro ;o
o rsdnoo difforont properties of the &Vdo Conotic sods 13 uod d to raln-
Win an alkaline conditi and to prevent the .ud filter cake an t hp sides
of the . hole f r becoming too thick It i so all ws a ler er e z at of
clay sarticlos to be c"a ricd at 11c-,= ~t~X€.Goo itLW's3o ( ^u'Y.c w: io t~w<:: Ei c'G
the caustic; soda to Increase the pH of the r € and to prevent flocculation.
The two aReea act as thinners se technical grade od r corban ethyloelInlose

S n ewcd to oonntoye of this cf Qzt. G '-'- s' olioo cor..`ves as a. lue.aris=t

and brtinC ss the particles In t h f to .`D"z."M to C L:<nr. to r
. . ..A-c if?. CF : . ‚€=x

and also to reduce the loss of 'ter tbrourh the Cr k-(Bo 'a net result of
those additives is to give a thin, tout filter Cake on the Lnoide of tae
hole that prevents cnvin d reduces water Toms Aloe • e core receives
a co r"',Li<.3 of. F-_ -l to _. R L2-:.7 co-j ' " .- zsrnj',
and se gos to told the r'Sra friable" r " cces t ~thc 9 .~C €~ ~ r.e a
core recovery. fnotho odd ,five • od?ur.~ trip sRypb spbotep i a
used when the d bacon: s too thick, ftb-ugh water is no ally usad no
the thinner. Its main fwnctLon le to prevent flocculation .Bier drilling

a

In practice three is nk ore used for .wd Circulation having a
combined ca city of W(W gallons0 This a aunt in use=d &a allow tin, for
the b tonits to dis rse and Eon= its sea before ping into the oaeb `moo
inks 'ore arrange in a stce iko us ,ner to allow Only the top o the Hu d

to drain into 021-h 4~w :y h. b . .. s4e L. ~j r~~d e`P fg " (€S b` e" D .ƒ. 1

with fresh voter . - rre sacks of Aquogsl are poured tbron b • by rou ie
,1%,or into the teaks. Cenn quart c eb oT. C"'C' :}n6J Cya"~ moon are t lf17d

cl a dry „ bust R at tbi tin e o A five C eR se tckct in cat over the trough

of v.3ter0 A api of i • :~ u3r to eras betec of .ore b .":.c,m and this itsY
~.1 . . .. 4. e_ .. . . . . ii ...a .. .4 F . . . . r

."'h

full is enough Larc e ehifso A the drilling fluid is weed up, voter wand



m 2 -

A Marsh funnel is used to determine viscosity . Due to the close
toler races involved with wire line drillin g e viscosity of 38 to 40 seconds
Is used,, mat is, Le takes 3€ t 40 secondA for 1000 a .o of fluid to pass
through the funnel. The viscosity is .g an the fW td gaming from the
trough; If the d ie too thin Aqu el is added . If i,~ is too thick water
or one of the chemical thinners Le added .

A closed circuit is used on the drilling fluid . The fluid coma
gram the holo, passes through. a bafflod trough., Into the vs&3, and then is
ppsd beck into the hole . The trough is 6 to 8 feet long th baffles
act Is" apnrc and V to z r then the top to zi lir Pas ca-0 of the ffluid0 The
lerg3r cuttings settle out here cud are ro ved periodically. Me finer
cuttings settle out in the tents and are cleaned out bcu needed . ,e Aqf•w; as
is ML"-zad in the upper tank to allow tima for disperoval but care "aust he taken
to prevent a itatien of the cuttings . `sae fluid is alu ys U:n?Od Lrc the
beet tank € nd the hose is sit. cad ea that Lt- dr .:us from near the top,
thereby preveatthg any cuttings from re catering the hole . A acre Mash screw,
is else pieced at the outlet of the tr n h to catch t e labgee Pine e of

Since no drilling is done on the graveyard shif t the drilling
fluid In the tanks is agitated each morning to deb-aletini= the si d Care

at again be taken not to disturb the cuttings on the iettc ao After the
drill hip Operated for a ttna she 'iecostty 15 ciechad ny~c'~+.
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