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M s - E s c o b r o s o  l l m o s t o n e  

D R I L L I N G  P R O G R E S S  M A P  
f o r  t h e  m o n t h  o f  

S U P E R I O R  E A S T  
GILA & P I N A L  COUNTy,  A R I Z O N A  
SCALE: I ' *=  I m i l e  J.D, S. 
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EXPLANATION 
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Pott-Minero! Rock Unit 
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Pre-Minwgl Rock Unit 
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T q -  Sol~ltN (k~nite 
Tlqm-LON I lv l~  Qvert: 
Tgd-- ¢~d Gvkh Sroemllor~t 
Pol - -  P~Ameol¢, undivided 
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BOHME PROJECT 
DRILLING PROGRESS MAP 
for the month of 

ASARCO-HANNA JOINT VENTURE 
GILA COUNTYt ARIZ. 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson A r i zon a 

May 25, 1971 

J. D. Sell 

H. L. Crittendon 

Dri l l ing Progress 
Superior East ProJect 

, 4 

e 

@ 

Boyles Bros. Dri l l ing Co. Commenced dri11ing operations on the Superior 
East Project April 6, 1971. At this date, 3377 feet of rotary dr i l l i ng  
and 1OO1 feet of diamond d r i l l i ng  have been completed. 

The following wi l l  be a summary of d r i l l i ng  progress to date, with a tab- 
ulation of hours for the month of Apri l .  Comments regarding the d r i l l i ng  
operations and d l f f l cu l t ies  encountered ~ wi11 be given as a matter of 
record. ~ 

r 

Hole No. A-.I 

This hole presented considerable d i f f i c u l t i e s  unrelated to hole cond i t ions.  
The o r ig ina l  p lan was to carry the hole to depth by hammer d r i l l i n g  un t i l  
hole condi t ions required that  casing be set .  However, the hammer d r i l l  
was put out of  order by the blowing of  an ';0 ;~ ring fo r  which there was no 
immediate replacement. The broken "O ~; ring was caused by t r y ing  to ream 
a ten inch d r i l l  c o l l a r  s t a b i l i z e r  behind a 9-7/8"  hole. The swing s h i f t  
d r i l l e r  had assumed the hole was crooked and did not check the c o l l a r  to 
see i f  i t  was oversize.  D r i l l i n g  was continued wi th the t r i - cone  b i t  w i th -  
out the hammer wi th to le rab le  penetrat ion rates (1 to 25 minutes/ foot)  
carry ing 6,000 to 18,000# on the b i t .  The I-R hammer was not used a f t e r  
being repaired because the DresSer b i t  representat ive claimed that  the b i t  
was not designed fo r  hammer d r i l l i n g  and possible f a i l u r e  of  the b i t  would 
occur i f  hammer d r i l l i n g  was continued. However, torque developed in broken 
ground causing two t w i s t - o ~ f s  i n  the 2.7/8! '  d r = ' i l  pipe being u t i i = z e d  (both 
j o i n t s  o f  tw i s ted -o f f  p=pe; were de f i n i t e l y ;w0rn  and~fat!i~ued)~: In both 
cases, the pipe was successfu l ly  f ished out .  At 809 fee t ,  a large crevice 
in the daci te caused a complete loss o f  a i r  c i r cu l a t i on  - ~ - i t  was then 
decided to case the hole w i th  7 ~' 0Dcas~ng and contlnuewith:a 6.1/4~! rock- 
b i t ,  s t i l l  using a i r  as the c i r c u l a t i n g  medium. This crevice would d e f i n i t e l y  
have caused los t  c i r c u l a t i o n  probl,ems:if mud d r i l l i n g  had been used and 
e i the r  a good cement job or  cas~ing the hole would have, been required to 
regain c i r c u l a t i o n .  A i r d r i l l i n g  continued s a t i s f a c t o r i l y  wi th the 6 -1 /4 "  
rockb i t ,  however, water w~s encountered immediately beyond the casing and 
foam inj  " " " ect=on was used. A~ter the :v i t rophy rewas  encountered at approxi 
mately ~1260 feet ,  a very sof t  formation was encountered wi th more water 
inf low (10-30 ga ls . /m in .? ) .  Very few cut t ings were recovered in th i s  form- 
at ion and were of  a very f ine  s ize.  A f te r  reaching a depth of  1317 fee t  
approximately 70 feet of f i l l  had sloughed into the hole and i t  was decided 
to case the hole~;for cor ing, casing was washed to bottom with some 
d i f f i c u l t y  and cemented in p l a c e .  

Two days of  d r i l l l n g  time were lost  due to compressor f a i l u r e .  
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A time d i s t r i bu t i on  of Apr i l  is tabulated below. 

Ch.ar~ e&b-le Time (Hrs, 
Dr, ] 1. I Cas i.ng I Move & 

Set -up 

200¼ 35¼ 69 

Non-Char( eable 
I ~ i S C .  Fish- Mob Equip. Misc 12;3/8" 

| ng Repair • i 

5 ,3/4 14¼ 25¼ -32½ i)½ 6 ,  

Size of Hole 
Foota e 

9 - 7 / 8 " - 6 ~ 1 / 4 "  Total 
Depth 

8|17!! ! 506' 1317' 

0 

*A t t r i bu ted  to d r i l l i n g  
operations only 

Direct Drilling Expense* 

Boyles $20,818.00 
IR (est.) 4,600.00 
Chevron 902.77 
Misc. (est. 500.00 

Total $26,820.00 

Cost/Foot $ 20.37 

Contractor 's Equipment 

D r i l l  r i g :  Fai l ings model "2500" 
D r i l l  co l l a rs :  (2) 30' x 8" diameter, (2) 20' x 8" diameter with s tab i l i ze r s  
D r i l l  pipe: 2-7/8" IF API 
B i ts :  (1) 9-7/8" Securi ty model M-8, assortment 6-1/4" rockbits 
Mack boom truck with f i f t h  wheel 
Ford F-600 water t ruck 1,000 gal.  
Gardner Denver steam pump for  in jec t ion 
IR 
Model HHE Compressor Rated 1,200 scfm @ 250 psi (350 psi in te rmi t tan t )  
IR Hammerdri11 model DDH 2076 

@ 

Hole M-1 
1 

This hole was o r i g i n a l l y  d r i l l e d  to a depth of 2,402 feet by Whatley D r i l l -  
ing Co, fo r  Continental Explorat ion. 3-1/2 'j standard pipe was f loated t o  
bottom {not cemented). ASARCO pul led the 3-1/2" pipe and replaced i t  with 
1,882 feet of 4" pipe and 520 feet of NC f lush j o i n t  casing. A mud pack 
was placed at the bottom of the casing in hopes of  sealing the casing and 
enabling i t  to be recovered at the terminat ion of the hole. When diamond 
d r i l l i n g  was commenced, approximately twenty feet of extremely hard dense 
andeslte was encountered at the bottom of the hole causing very slow pene- 
t r a t i on  and very high b i t  wear. High torque developed due to a metal to 
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metal contact  w i t h  the d r i l l  rods and the b lack p ipe.  The cause o f  t h i s  
cond i t i on  is not known but the p r i n c i p a l p o i n t  o f  contact  was near the sur -  
face.  I be l ieve  tha t  the casing was s t re tched 'beyond i t s  y~eId p o i n t  in 
s e t t i n g  which poss ib ly  buckled i t  near sur face .  Bud Mathews o f  Boyles 
be l ieves tha t  the torque was caused by a crooked ho le . . . howeve r ,  no drag 
was noted in p u l l i n g  or  s e t t i n g  o f  the cas ing.  The casing then apparen t l y  
wore ~omplete ly  in two and a l lowed c i r c u l a t i o n  to  f Iow up the ou t s i de .  
Moderate to  severe i n t e r m i t t e n t  loss o f  c i r c u l a t i o n  occurred in the upper 
shaly po r t i ons  o f  the W h i t e t a i l . . . h o I e  c o n d i t i o n i n g  procedures were not 
adequate and the c o n t r a c t o r  at tempted to  main ta in  a high v i s c o s i t y .  ]oH- 
so l i ds  d r i l l i n g ' m u d  throughout  the l os t  c i r c u l a t i o n  zones desp i te  a verbal 
agreement w i t h  the previous foreman tha t  t h i s  would not be done. Twenty -  
f i v e  50# bags o f  Wasatch 25 (a Quik-Tro l  type a d d i t i v e )  were added before 
NX casing was se t .  A f t e r  NX casing was set .  torque was reduced t o  a min- 
ima] amount and f u l l  c i r c u l a t i o n  was regained.  

Time d i s t r i b u t i o n  - A p r i l  

Cha rgeab l e 
i 
i 
i 

Casing S, e t -up  & Misc.~, 

74 hrs, 64'hrs. 

Non ,Char 9eab ] e Dr i 11 i n9 I .... 
IEqu~ip. . . - i , " " Core : 

Hob I r e P a i r  D r= l l =n  9 M i s c .  NC . recovery 

" , / ' 8 1  : I I !  , ~ 1  22 2 lo ,~ I°T 261 i t ,  98% 

O ~'~Includes place & d r i l l  through mud pack, make up rods, etc,  

Cont rac to r '  s Equ i pment 

CP-50 Diamond d r i l l  
+ 3500' NC w i t ,  l i n e  d r i l l  rod 
~ -15 /16"  overs ize  s e m i - p i l o t  NC b i t s  
+ 2500 = (New s t y l e )  upset NX w i r e l i n e  rods 
+ 2000~ NX w i r e l i n e  rods 
Boyles s t a b i l i z e d  overs ize  NX core ba r re l s  w/chrome inner - tubes 
(1) Ford model - 600 water  t r u c k -  1000 ga l .  capac i ty  

Contractors invoice for April was $16,705.76. A cost per foot not meaningful 
at this time due to necessary casing and preparations to complete hole. 

O 

Hole A-4 

D r i l l i n g  commenced on May 1. P r i n c i p a l  d i f f i c u l t i e s  to  date have been 
broken hammer b i t s  and la rge q u a n t i t i e s  o f  water  i n f l o w .  Three Mission 
8 - 7 / 8 "  hammer b i t s  were broken and (1) Mission 6-1/8" hammer b i t .  Apparent 
cause o f  b i t  breakage was improper heat t reatment  at  the f a c t o r y  (Mission 
r e p r e s e n t a t i v e ) .  Seven inch casing was set at  1.082 feet in order  to  tea l  
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O 
off large influx of water (~100 gal./min). Cementing was not tried because 
three previous cement jobs attempted at 360' (~ 15 gal,/min.) and 580' 
JTt + 30 gal;/min.) were not succes~(Ol. After setting 7" casing andcontinuing 

h a 6-I/4" hammeGprogress continued more or less sat isfactor i ly with 
the hole being reasonably dry butpicking up some water, until a hard dense 
andesite and more water (_+20 gaI./min.) were encountered at approximately 
1970 feet. Hammer dr i l l ing  progress was reduced drastically to 20-40 min./ 
foot due to hard rock and changing of the choke in the hammer to unload 
heavy column of water (May 21). 

Contractors Eclu ipment 

Same as A-I with the following exceptions: 

Mission model A6.O-:7Ohammer dril, i - 
Mission megadrill (6-6~') 
Mission 8-7/8"~-button~bits 
Mission 6'"and~6-1/4i,:button:bits 
Bean model 20 pump for injection 
Boyles of  Canada-one. cylinder i~njection pump 

L , " ,  

0 

HLC:sh 
H. L. Crittendon 
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TO: 

FROM: 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

July 7, 1971 

W. E. Saegart 

J. D. Sell 

JLI L 
9 1971 

ORIGINAL AND PRESENT FIGURES 
SUPERIOR EAST PROJECT 
PINAL COUNTY, ARIZONA 

In a pre l iminary evaluat ion of the Superior East pro jec t ,  some f igures 
shed l i gh t  on happenings to date. R. B. Cummings compiled the costs 
f igures.  Figures are to July i ,  1971. 

Hole 
Number 

A-i  

A-4 

M-IA 

DRILLING 

Total Depth 
ProJected Depth To Be Present Actua lDepth Now:Estimated 

Depth D r i l l ed  Depth D r i l l ed  To Be Dr i l l ed  

2300' 2300' 13171 13171 1800 t 

4000' .4000' 3084' 3084' 5500 a 

4400' 2000' 5263' 2861' 5350' 

8300' 7262' 10,250' 

Differences 

(-) S00' 

+ 1500' 

+ 950' 

COSTS 

Seven categories were establ ished: D r i l l i n g  a) d i rec t  d r i l l i n g  costs; 
b) road bu i ld ing ,  s i t e  prep., maintenance, r ig  moving; c) samplers, sampling 
and miscellaneous equipment; d) supervis ion. Project  a) admin is t ra t ive ,  
o f f i c e ,  t r a i l e r s ,  suppl ies; b) miscellaneous contractors,  Schlumberger, 
Cooksley; c) sect ion 5 road and s i te  work. 

/ 



W. E. Saegart -2-  July  7, 1971 

DRILLING: 

Hole 
Category 

A-l a) 

b) 

c) 

d) 

ST 

COSTS 

28,860.00 

2,876.00 

!,  429.00 

36,497.00 

(con t i n-ued), 

June Total  

. . . .  28,860.00 

. . . .  2,876.00 

. . . .  i,429.oo 

. . . .  3,,~332.00 

t 36,497.00 

Estimated Cost to Complete 1.~O O00.O0 

T 46,497.00 

Original Estimate 35,0OO.00 

Estimated Overexpend II,497.00 

1 ~ 1 7  ' 

A-4 a) 

b) 

c )  

d) 

ST ̧ 

- -  28,075.00 21,620.00 

1,521.00 26.00 1,000.00 

- -  1,607.00 1,280.00 

- -  2,293.00 2,805.00 
, ,~ ,L  

1,521.00 32,001.00 26,705.00 T 

Estimated Cost to Complete 

T 

Original Estimate 

Est imated Overexpend 

49,695. 

2,547. 

2,887. 

5,098. 

60,227. 

90,000, 

150,227. 

80,000. 

70,227. 

O0 .7, o8~ ' 

O0 

O0 

O0 

O0 

O0 

O0 

O 0  

O0 
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DRILLING (continued) 

Hole 
Category ~ Hay June. Total 

M-IA a) 16,706,00 25,530.00 36,500.00 78.736.00 ~s~ F" 

b) 773.00 . . . .  773.00 

c) 1,522.00 589.00 354.00 2,465.00 

d) ~ 2,293.20 2 , 8 0 5 . 0 0  8,43o.po 

ST 22,333.00 28 ,412 .00  39,659.00 T 90,404.00 

Estimated Cost to Complete 5,500.00 

95,904.00 

Original Estimate 40,500.00 

Estimated Overexpend 5 5,404.00 

z~. s~/[-/- 

PROJECT: 

Costs a) 531.00 780.00 377.00 1,688.00 

b) 5,502.00 - -  9,381.00 14,883.00 

c) -- , -- 3,424.50 3,424.50 

ST 6,033.00 780.00 13,182.50 T 19,995.50 

Estimated Overhead 20,000.00 

Grand Total Expended 207,123.50 

To Recap: 

I o r i g i n a l l y  asked fo r  $260,000.00 to expose bedrock in four holes wi th  a 
to ta l  of  9800 feet  of  d r i l l i n g .  We have star ted only three holes (with an 
o r i g i n a l  to ta l  of 83.00 f e e t ) ,  have d r i l l e d  7262 feet  and need 2950 feet  of  
hole to complete the three (11,214 t o t a l ) .  

Or ig ina l  costs estimates were $260,000.00; we have spent, on d i r e c t  p ro jec t  
some $207,123.50, have approximately $74,400.00 unspent fo r  to ta l  d i r e c t  of  
$281,500.00o The overage is absorbed in the previous au tho r i za t i on  fo r  
complet ion o f  claim stak ing,  geological  work, etc .  



i v  
, J  

W. E. Saegart -4- July 7, 1971 

Costs per foot based on the above f igures and footages to date are: 

A-! 

A-4 

M-1A 

at $27.64 per foot for  1317 feet (a l l  rotary)  

at $19053 per foot for  3084 feet  {a l l  rotary)  

at $3!.59 per foot for  2861 fe~t (below 2402) (a l l  cor ing) 

Project overhead at $2°75 per foot for  to ta l  of 7262 feet .  

JDS:sh 

cc: RBCummings 

7 4 

J. D . : S e i l  



AIIER ICAN SHELTING A,~ID REFII.IING COI4PANY 
Tucson Ar i zOna 

October I, 1971 
' <  < 

TO: J . D .  Sell 

FROM: R. B. Cummings 

Drill Hole Summaries 
Superior East Project 

A number of drill hole summaries have been completed and will be submitted 
separately. In order to avoid repeating an explanation of the method of cost 
breakdown, that explanation will be given here. 

All costs have been or will be applied toward a particular drill hole or toward 
the project as a whole. Four cost categories were utilized for each drill hole. 
They are as follows: 

a. Direct Drilling: This figure includes all services and materials in 
drilling including mud, water, cement, casing, air, bits, etc. Also 
included are mobilization charges, charges for moving rigs and 
compressors, and charges for pulling or setting casing. An effort 
has been made to note costs which do not reflect on drilling performance 
(eg: pulling existing casing in re-entered hole and excessive transportation 
costs). 

b. Site Preparation: Includes costs of preparing site, building or repairing 
roads into site, maintaining road and site, and site restoration, 

C. Sampling: Includes costs of samplers, sample preparation, sampling 
materials, sample trailers, assays, photographing core and sample storage 
in the field office. 

d. Supervision: Includes salaries and wages of ASARCO employees, travel and 
living expenses for employees, and vehicle expenses. 

Project costs include costs which are not directly applicable toward a particular 
drill hole. They are categorized as follows: 

a. Administration: Includes ASARCO salaries, drafting charges, rent and 
utilities on field office and housing trailer, telephone bills, office 
supplies, and legal fees. 

b." Miscellaneous- Includes contractor costs not included in d r i l l i n g  
(Schlumbergerand seismic work). 

RBC:Iad 
R. B. Cummings 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

October l, 1971 

0 

TO: J.D.  Sell 

FROM: R. B. Cummings 

Dri l l  Hole Summaries 
Superior East Project 

A number of d r i l l  hole summaries have been completed and wi l l  be submitted 
separately. In order to avoid repeating an explanation of the method of cost 
breakdown, that explanation wi l l  be giyen here. 

All costs have been or will be applied toward a particular drill hole or toward 
the project as a whole. Four cost categories were utilized for each drill hole. 
They are as follows: 

a. Direct Drill:in~i: Thisfigure includes all services and materials in 
drilling including mud, water, cement, casing, air, bits, etc. Also 
included are mobilization cha~ges,~charges for moving rigs and 
compressor.s,.andcharges for pulling or setting casing. An effort 
has been made to note costs which do not reflect on drilling performance 
(eg: pulling-existing casing in re-entered hole and excessive transportation 
Costs). 

b. Site Preparation: Includes costs of preparing site, building or repairing 
roads into site, maintaining road and site, and si te restoration. 

C, Sampling: Includes costs of samplers, sample preparation, sampling 
materials, sample t ra i lers,  assays, photographing core and sample storage 
in the f ield office. 

d. Superyision: Includes salaries and wages of ASARCO employees, travel and 
living expenses for employees, and vehicle expenses. 

Project costs include costs which are not directly applicable toward a particular 
drill hole. They are categorized as follows: 

a. Administration: Includes ASARCO salaries, drafting charges, rent and 
u t i l i t i es  on f ie ld  office andhousing t ra i le r ,  telephone b i l l s ,  office 
supplies, and legal fees. 

b. Miscellaneous: Includes contractor costs not included in dr i l l ing  
(Schlumberger and seismic work). 

RBC:Iad 

R. B. C 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

October I,  1971 

0 

TO: J . D .  Sel.l 

FROM= R. B. Cummings 

Drill Hole A-l 
Drilling and Cost. Summary 
Superior East project 

Rotary-air drilling was initiated on Hole A-I on April 9, 1971'and completed 
on April 27, 1971 at a depth of 1309'. Coring was initiated on July 15, 1971 
and completed on August 12, 1971. During this period the hole was deepened 
from 1309' to 2129'. Both periods of drilling were done by Boyles Brothers 
Drilling Co. A Failings 2500 was used for rotary drilling and a CP-50 was 
used for;coring. 

Hole diameter and a casing inventory are shown below= (casing remaining in hole) 

Hole Size Casing Size 
12-3/8 '~ 9-7/8" 6-I/4" NC lO" 7" 4" 

Depth 6' 811' 1309' 2129' 6' 811' 1309' 

The cost breakdown on both segments of drilling on A-l are as follows: 

Rotary Drilling Core Drilling ~/~-/~/ 
Cost S/ft. Cost S/ft. C~=L 

a. Direct Drilling 
b. Site Prep. 
c. Sampling 
d. Supervision 
(See Dril| Hole Summaries 
report dated Oct. l, 1971 

$26,832.26 $20.50 $20,026.25 $24.42 ~ ,,/~, ,p~,,_.~-/ 
2,090.92 1:60 85.00 O. lO 2, Tz~~ ~z- 
1,428.75 1.09 237.36 0.29 /, ' ~ [ "  # 
2,339.7l 1.79 I ,814.23 2.21 4 /~,,.3 9'Iv 

for explanation of categor{es.) 

Total $3.2,691.64 $24.97 $22,162.84 $27.03 

The total cost of the hole was $54,854.48. 

Drilling mud and additives cost was $4.21/ft. 

The drilling rate in rotary drilling was 30'/shift and in core drilling was 
13,2'/Shift. 

RBC:Iad 
R. B. Cummings 1 



Q AMERICAN SMELTING AND REFINING COMPANY 
Tucson Ar izona 

October 27, 1971 

TO: 

FROM: 

J. D. Sell 

R. B. Cummings 

Daily Dr i l l  Data - Unit-Contacts 
Dr i l l  Hole A-I 
Core Rig, CP-50 
Superior East Project 
PinaI County, Arizona 

O 
Attached is a dai ly log of the cor.ing on d r i l l  hole A-I. The information 
shown is the date, depth of hole at end of day, the footage cut during 
the day, the hours charged to d r i l l i n g ,  the number of shifts involved, 
short comments on the delays involved, the size of core, the geologic 
units and contact footages. 

Compiled from this dai ly data is a breakdown of the shifts and footage by 
a) depth bracket based on Boyles footage rate contract, and b) by geologic 
units encountered. 

R. B .  

RBC:Iad 
Attachs. 

O 
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DRILL HOLE A-l CORING, CP-50 

0 

DATE 

July 14 

15 

DEPTH.AT 
END OF DAY 

1309 

1323 

FOOTAGE 

14 

DRILLING 
HOURS SHIFTS 

8 2 

DELAYS 

Setting up rig. 

8 hrs. setting up r ig. 

FORMATION 

NC Core 

Dacite 

16 

17 

18 

1363 

1389 

4O 

26 

14 2 

15-I/2 2 

2 hrs. equip, repair. 

I/2 hr. equip, repair. 
1374 

19 

20 

21 

22 

23 

1415 

1441 

1441 

1441 

1467 

26 16 2 

26' 16 2 

0 12 2 

0 0 2 

26 16 2 

Trouble with casing. 

Worked on casing; bit change 

4 hrs. equip, repair, 16 hrs. cementing. 

16 hrs. cementing. 

Schist Breccia 

24 1495 28 16 

25 

26 

27 

28 

29 

30 

31 

m m  

1553 

1599 

1649 

1697 

1736 

1757 

~ m  

58 

46 

50 

48 

39 

21 

24 

24 

2 4  

24 

24 

24 Bi t  change. 

• ~----- .W 

1527 
Whltetail Congl. 
71566 
Schist Breccia 
1 572 
Fau]t Zone 
1585 
S~hist 



O 0 0 

Aug. I . . . . . . .  

2 1786 29 24 3 

3 1830 44 24 3 

4 1879 49 24 3 

5 1923 44 24 3 

6 1950 27 20 3 

7 1980 30 24 3 

. . . . . . .  

9 2017 37 24 3 

lO 2073 56 24 3 

II 2121 48 24 3 

12 2129 8 3 l 

Bit change. 

Completed b i t  change; 4 hrs. equip, repair. 

Bit change. 

End of hole; 5 hrs. tearing-down. NC Core 

_ 



O 

DRILL HOLE A-l 

Drilling Time, by footage brackets, ~nclud[ng down 

DEPTH SIZE SHIFTS DAYS FOOTAGE 

1309-1495 NC 17 9 186 

1495-1980 NC 36 12 485 

1980-2129 NC lO 4 149 

Totals: 63 25 820 

time. 

FT/SHIFT 

10.9 

13.5 

14.9 One 

13.0 average 

TROUBLES 

Bit change; problem 
w/casing, cement. 

Two bit changes. 

bit change. 

O 

Rock Unit InterVal Size 

Dacite 1309-1374 NC 

Schist Bx. 1374-1527 NC 

Whitetail Cgl. 1527-1566 NC ) 
) 

Schist Bx. 1566-1572 NC ) 
) 

Fault Zone 1572-1585 NC ) 

Schist 1585-2129 NC 

Totals: 1309-2129 

Shifts to Depth Foot_~ Ft/Shift 

3 1363 54' 18.0 

17" 1553 190 11.2 

3 1599 46 15.3 

40 2129 530 13.3 

63 820 13.0 

* Includes fou r  s h i f t s  of r e p a i r ,  cementing, and d r i l l i n g  out cement. 

O 
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AMEKICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

October 27, 1971 

TO: 

FROM: 

J. D. Sell 

R. B. Cummings 

D r i l l  Hole A-4 
Rotary D r i l l i n g  Cost Summary 
Superior East Project 
Pinal County, Arizona 

O 

O 

Air  ro tary  d r i l l i n g  was i n i t i a t e d  by Boyles Brothers D r i l l i n g  Co. on 
May 1, 1971~ Boyles Brothers used a Fai l ing 2500 d r i l l  r ig  with an Inger- 
sol l  Rand HHE three-stage compressor, Boyles was terminated from the hole 
on May 25, 1971 a f te r  d r i l l i n g  to a depth of 2077'. Shelton D r i l l i n g  Co. 
re-entered the hole on June 12, 1971 and deepened i t  to 3593' ~ to ta l  of 
1516') by July 21, 197l. Four-inch casing was cemented in at 3593' in 
preparation for  cor ing.  The second stage of the d r i l l i n g  was done with 
mud using a Mayhew 3000. 

Hole diameter and an inventory of casing remaining in the hole are shown 
below: 

Hole Size Casing Size 
12-3/8" 9"7/8" 9" 6-1/4" -6"  5-5/8" lO" 7" 4" 

Depth 6' 18' 1082' 2 0 7 7 '  3593' 6' 1082' 3593' 

Costs have been computed on the rotary portion of hole A-4 through the 
September account. No further costs are expected. In the cost breakdown 
which follows, the May account has been separated from the remainder of 
the costs in order to compare costs incurred by Boyles and Shelton. 

Boyles Brothers Shelton Total 
Cost $ / f t  Cost $ / f t  Cost 

a. Direct  D r i l l i n g  
b. Si te Preparation 
c. Sampling 
d. Supervision 

$30,200.26, $14.54 $37,645.52 $24.83 $67,845.78 
897.00 0.43 1,976.29 1.30 2,873.29 

1,607.12 0.78 2,149.83 1.42 3,756.95 
1,736.24 0.84 3,369.49 2.22 5,105,73 

, ,, ,, ,, 

$34,440.62 $16.58 $45,141.13 $29.78 $79,581.75 

*Rebate on used b i ts  and mater ials may be as much as $500.00. 

$/ f t  

$18.88 
o.8o 
1.05 
1.42 

$22.15 



@ 
J. D. Sell - 2 - Oct. 27, 1971 

@ 

In order to get a meaningful comparison between the two cont rac tors ,  
several factors must be considered. On completion of d r i l l i n g  the hole 
was cased with 4" casing. I f  the cost o f  the casing for  Boyles port ion 
of the hole (2077') is added to t he i r  d i rec t  d r i l l i n g  cost and subtracted 
from Shelton's cost,  the d i rec t  d r i l l i n g  cost would be $16.04/foot for  
Boyles Brothers and $22.78/ foot  for  Shelton D r i l l i n g .  Almost $2,000.00 
was spent to improve the drill site for the larger rig of Shelton's. 
Part of the higher sampling cost during Shelton's part of the drilling was 
due to assay costs. The higher supervision cost in the later• part of 
drilling was due to slower drilling rate. 

Average dr i l l ing rates (excluding setting-up time) were 36.3'/shift for 
Boyles Brothers and 15.6'/shift for Shelton Dri l l ing Co. A detailed 
report on dr i l l ing rates is being compiled and wi l l  be submitted shortly. 

Samplers were employed until July 15 (to a depth of 3390'). The samplers 
cost $0.73/foot for the Boyles Brothers portion of the drilling and Sl.29/foot 
for the She]ton portion of the drilling which was sampled. The total cost 
of the samplers (over 3390') was $0.95/foot. 

R. B . ~  

RBC:iad 

cc: HLCrittendon 

O 
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0 AMERICAN SMELTING AND REFINING COHPANY 
Tucson Arizona 

October 27, 1971 

TO : 

FROM: 

J. D. Sell 

R. B. Cummings 

Dai ly D r i l l  Data - Unit Contacts 
D r i l l  Hole A-4 
Core Rig, CP-50 
Superior East Project 
Pina] County, Arizona 

~ f  

Attached is a da i l y  log of the coring on d r i l l  hole A-4. The information 
shown is ~the date, depth of hole at end of day, the footage cut during 
the day, the hours charged to d r i l l i n g ,  the number of shif ts, involved, 
short comments on the delays involved, the size of core, the geologTc 
uni ts  and contact footages. 

Compiled from th is  da i l y  data is a breakdown of the sh i f t s  and footage 
by a) depth bracket based on Boyles footage rate cont rac t ,  and b) by 
geologic un i ts  encountered. 

R. B. 

RBC : I ad 
Attachs. 

O 



• • 
O 

DRILL HOLE A-4 CORING, CP-50 

DATE 

Aug. 16 

17 

18 

19 

2O 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

30 

Sept. l 

DEPTH AT 
END OF DAY 

3593 

3623 

3702 

3772 

3831 

3851 

3920 

4000 

4060 

4123 

4193 

4241 

4301 

4371 

4432 

DRILLING 
FOOTAGE HOURS SHIFTS 

30 16 2 

79 24 3 

70 22 3 

59 24 3 

20 24 3 

69 24 3 

80 24 3 

60 24 3 

63 24 3 

70 24 3 

48 24 3 

60 24 3 

70 24 3 

61 24 3 

DELAYS 

Setting up rig. 

2 hrs. equip, repair. 

Bit change. 

Bit change. 

FORMATION 

NXCore 

Whitetail Congl. 



0 0 '. 0 
% 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

4471 

4543 

4583 

4642 

4651 

4720 

4740 

4790 

4840 

4890 

495O 

4980 

5039 

5063 

5103 

5163 

39 

72 

40 

59 

9 

69 

2O 

50 

50 

5O 

60 

3 0  

59 

'24 

4O 

60 

24 

24 

24 

24 

24 

24 

24 

24 

24 

22 

24 

23 

24 

24 

24 

24 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Bit change. 

Dropped rods & pulled same. 

WL broke, pulled rods. 

2 hrs. equip, repair.  

One hour equip, repair; pulled rods. 

Whitetail Congl. 



0 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Oct. I 

2 

3 

4 

5 

6 

7 

8 

9 

lO 

II 

5213 

5242 

5302 

5342 

5392 

5~22 

5476 

5523 

5523 

5580 

5623 

5683 

5733 

5783 

58ol 

5861 

5921 

5981 

50 24 

29 23 

60 24 

40 24 

5O 24 

3O 12 

54 24 

47 24 

0 17 

57 24 

43 24 

60 24 

50 24 

50 24 

18 21 

60 24 

60 24 

60 24 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

I hr. equip, repair; bi t  change. 

12 hrs. equip, repair;  hydraulic system. 

7 hr. equip, repair, hoisting valve; changed bit .  

3 hrs, surveying; b i t  change. 

0 

Whitetai l  Congl. 

_ 



0 "~ - @ 

12 

13 

14 

15 

16 

17 

1-8 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

6040 

6099 

6133 

6153 

6193 

6232 

6291 

6333 

6388 

6433 

6443 

6461 

6491 

6520 

6530 

6580 

6588 

59 

59 

14 

40 

40 

39 

59 

42 

55 

45 

I0 

m w  

18 

30 

29 

I0 

50 

8 

24 

24 

24 

24 

24 

w _  

20 

24 

24 

24 

24 

24 

~ m  

24 

24 

24 

24 

24 

16 

~ m  

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

WL broke, pulled rods; bit change. 

Added cable, tripped in. 

4 hrs. equip, repair, hydraulic system. 

Start of b i t  change. 

Completed bit change, cored 18 feet, broke WL, 
pulled rods 

Completed pull to recover WL; back into hole. 

8 hrs. lost on sticking rods. 

Stuck rods several times. 

Pulled rods into casing 

-4- 

Whitetai l  Congl. 

6336 
Limestone s l ide 

block 

6448 
Whitetai l  Congl. 

6484 
Limestone and 
Limestone brecciz 

6571 
fau l t  

6575 
Porphyr i t ic  
B io t i t e  Quartz 
Monzon.~te wi th  
Schist. 
inc lus ions 



0 0 

NOV. 1 

2 

3 

4 

6590 

6613 

6643 

6664 

2 

23 

30 

21 

8 

24 

24 

24 

1 

3 

3 

3 

2 s h i f t s  standby for  GP v e l o c i t y  probe. 

Problems wi th overshot r e t r i e v e r .  

1 hr.  equip. ,  hydrau l ic  valve,  repa i r .  

Termination of hole. 6664 

- 5  - 
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DRILL HOLE A-4 

Drt~ll ing time, by footage brackets, including down time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT/SHIFT TROUBLES 

3593-4000 NX 20 7 407 20.4 One b i t  change. 

4000-4471 NX 24 8 471 19.6 Two b i t  changes. 

4471"4980 NX 33 11 509 16.0 Dropped rods, broke 
WL cable, pulled rods. 

4980-5523 NX 36 12 543 15.1 One bit change, 
repair hydr. system. 

5523-5981 NX 30 10 458 15.3 Two b i t  changes, 
repair hoist  system. 

5981-6232 NX 18 6 251 13,9 One b i t  change, WL 
cable, hydrau:|ic repair .  

6232-6491 NX 21 7 259 12.3 

6491-6664 NX 21. _~8 173 8. 2 

One b i t  change, broke WL 
cable, pul led rods. 

Sticking rods, overshot 
problems, repair work. 

Totals:  203 69 3071 15,1 average 

ROCK UNIT DEPTH SIZE 

Whitetail Cgl. 3593-6484 NX 

Limestone (Me) 6484-6571 NX 

Fault zone 6571-6575 NX 

Quartz Monzonite 6575-6664 NX 

Totals: 3593-6664 

SHIFTS TO DEPTH FOOTAGE 
• , u m m 

182 6491 2898 

9 6580 89 

2 6588 8 

10 6664 76 

2O3 3071 

FT/SHIFT 

15.9 

9.9 

4,0 

7 .6  

15.1 

O 
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with closts ofsch, db) 
qtzi te,qm ~ Ires. Sparce 
to strong amounts at 
Native Copper & cupr=te 

6 6 6  4 '  TD 

/ 6 3 3 9 '  
Escobroso Limestone 
(Mississippion) Brecc l -  
oted Ims.Ftat fault zone 
6386-6396 .  Sparce to 
very strong Notwe Cop- 
per) cuprite & chrysocoilo 
\ 6 4 4  8' 

\ Whttetail Conglomerote 
with Closts of lms,qm a 
db moderate Not(ve Copper 

Escobroso Limestone. 
Replaced by hemetite 
brecciatedl Notwe Copper 

6571' 

Foutt Z°ne'Cemented 
fault gouge with chalcocite 
& sheared qm 

Pinal Schist intruded by 
biotite qtz monzonite. 
Sparce to strong py, cpy I~ mo 

6610' 

Biotite qtz. monzonite witn 
treces of py, ¢py & too. 

: Surface - 5595 '  (May I - J u l y  21, 1971) 
5.595'- 6664 '  (August 17- November 4, 1971) 

T I S,  R 15 E. 

SW ~/,$ SW I/4 SW ~/4 Sec. 27 

GRAPHIC LOG 81 ASSAY RESULTS 
of 

D R I L L  HOLE A - 4  

S U P E R I O R  E A S T  P R O J E C T  

GILA & PINAL COUNTIES) ARIZONA 

SCALE : l"= 300' 

R B.C. Dec 2) 1971 
2486  - B 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

October 27, 1971 

TO: 

FROM: 

J. D. Sell 

R. B. Cummings 

D r i l l  Hole A-5 
Rotary D r i l l i n g  Cost Summary 
Superior East Project  
Pinal County, A r i zona  

Rotary d r i l l i n g  was i n i t i a t e d  on July 28, 1971 by Shelton D r i l l i n g  Co. 
The hole was d r i l l e d  wi th a i r  to a depth of 640' and wi th mud to a f i na l  
ro ta ry  depth of 3145' Dri11ing operat ions ceased on August 28, 1971o 
Four-inch casing was cemented in at 3145' in preparat ion fo r  cor ing .  The 
hole was d r i l l e d  wi th the same Mayhew=3000 that was used on hole A-4. 

Hole diameter and an inventory of casing remaining in the hole are shown 
below: 

Hole Size Casing Size 
8-3/4"  6-3/4"  6-1/4"  4" 

Depth 92' 1335' 3145' 3145' 

Costs have been computed on the ro ta ry  por t ion of A-5 through the September 
account. No fu r the r  costs a r e  expected. A cost breakdown fo l lows:  

Cost S / f t .  

a. Di rect  D r i l l i n g  
b. Si te Preparation 
c. Sampling 
d. Supervision 

$46,O45.28 $14.64 
5,789.00 1.84 

136.11 0.04 
1,811.07 0 . 5 8  

Total $53,781.46 $17.10 

Note: See D r i l l  Hole Summaries report  dated October 1, 1971 for  explanat ion 
of categor ies.  

The average d r i l l i n g  rate (excluding set t ing-up time) was 3 7 . 4 ' / s h i f t .  A 
deta i led  report  on d r i l l i n g  rates is being compiled fo r  submi t ta l .  

RBC:Iad 
• . Jmmlngs 

cc: HLCrittendon 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

October 27, 1971 

TO: 

FROM: 

J. D. Sell 

R. B. Cummings 

D r i l l  Hole M-1A 
D r i l l i n g  and Cost Summary 
Superior East Project 
Pinal County, Arizona 

O 

Dr i l l  hole M-IA was rotary dr i l led to a depth of 2402' for Continental 
Materials in September and October, 1970. After rotary dri11ing, the 
hole was cased to the bottom with 3-I /2" casing. Prior to ASARC0~s 
re-entry of the hole, the 3-I /2" casing was pulled and 4" casing was 
set to 2402'. Coring operations began on April 21, 1971 and continued 
unt i l  July 3, 1971. The hole was deepened from 2402' to 5322' {a total 
of 2920'). The coring was done by Boyles Brothers and was dr i l led with 
a CP-50 core r ig. 

Hole diameter and an inventory of casing remaining in the hole is shown 
below: 

Hole Size Casing Size 
5"5/8" NC NX 4" std 4" f lush j o i n t  NX 

Depth 2402' 2 9 5 3 '  5322' 1882 '  1882 -2402 '  2353-2953' 
Total 2402' 551' 2369' 1882' 520' 600' 

Costs have been computed through the September account. No fu r ther  costs 
are expected. A cost breakdown fo l lows:  

a. Direct  D r i l l i n g  
b. Si te Preparation 
c. Sampling 
d. Supervision 

Cost $ / f t  
$85,779.70 $29.36 

648.41 0.22 
3,007.95 1.03 
6,590.11 2.26 

Total $96,026.17 $32.86 

Note: Explanation of cost categories can be found in my report on D r i l l  
Hole Summaries dated October 1, 1971. 

O 
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J. D. Sell - 2 - Oct. 27, 1971 

0 

Several ext raord inary  items are included in the d i rec t  d r i l l i n g  costs. 
These costs did not r e f l ec t  d r i l lEng  performance. They are l i s ted  below: 

Pul l ing 3-1/2,' casing . . . . . . .  $ 720.00 
I n s t a l l a t l o n  of 4" casing and mud pack and 

d r i l l i n g  through mud pack, etc . . . . . . . . .  1,740.00 
D r i l l  hole survey . . . . . . . . .  1,081.30 

$3,541.30 

Dri l l ing mud and additives cost (which is included in the direct d r i l l i ng  
cost) was $l.94/foot. 

The average d r i l l i n g  rate was 1 5 . 7 ! / s h i f t .  

Upon completion of the d r i l l i n g ,  the Sal t  Lake Ci ty  o f f i c e  attempted to 
emplace two geophysical electrodes in the hole. The f i r s t  e lectrode was 
successfu l ly  emp|aced, but the second got f ree and f e l l  T~n on top of the 
f i r s t .  Both e lectrodes,  w i th  a substant ia l  amount of wi re,  are Tn the 
hole at a depth of about 4500'.:;<:The hole is now capped with a welded 
iron p la te .  

R. B. 

RBC:lad 

cc: HLCrittendon 

@ 
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O AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

October 27, 1971 

TO: 

FROM: 

J. D. Sell 

R. B. Cummings 

Daily Drill Data - Unit Contacts 
Drill Hole M-IA 
Core Rig, CP-50 
Superior East Project 
Pinal County, Arizona 

O 

Attached is a daily log of the coring on d r i l l  hole M-IA. The information 
shown is the date, depth of hole at end of day, the footage cut during 
the day, the hours charged to d r i l l i ng ,  the number of shif ts involved, 
short comments on the delays involved, the size of the core, the geologic 
units and contact footages. 

Compiled from this daily data is a breakdown of the shifts and footage by 
a) depth bracket based on Boyles footage rate contract, and b) by geologic 
units encountered. 

R. B. 

RBC • Iad 
Attachs. 
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DRILL HOLE M-IA CORING, CP-50 

DATE 

April 20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

May l 

2 

3 

4 

5 

6 

7 

DEPTH AT 
END OF DAY 

2402 

2416 

2425 

2440 

2460 

2487 

2533 

2578 

2623 

2663 

2693 

2723 

2762 

2802 

28i2 

2843 

FOOTAGE 

14 

9 

15 

20 

~ m  

27 

46 

45 

45 

40 

30 

30 

39 

4O 

I0 

31 

DRILLING 
HOURS SHIFTS 

- - - -  m 

12 2 

16 2 

16 2 

16 2 

16 2 

24 3 

24 3 

24 3 

24 3 

24 3 

24 3 

19 3 

24 3 

24 3 

24 3 

DELAYS 

Setting up; pulling old casing. 

4 hrs. setting-up. 

5 hrs. equip, repair. 

Bit change. 

FORMATION 

NC Core 

Earlier Volcanic 

2428 
Mudstone Whitetai 
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.9 

lO 

l l  

12 
v 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2864 

2883 

2903 

2943 

2953 

2953 

2953 

3033 

312o 

32oo 

3273 

3353 

3413 

3481 

3551 

3621 

3710 

21 

19 

20 

40 

IO 

0 

0 

8O 

87 

8o 

73 

80 

60 

68 

7O 

7O 

89 

23 

23 

23 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

I hr. equip, repair. 

1 hr. equip, repai r .  

1 hr. equip, repai r .  

Bottomed for casing point. 

16 hrs. breaking out rods and 8 hrs. casing. 

16 hrs. casing; 8 hrs. rods. 

Casing completed. Change from NC to NX. 

Bit change. 

Bi t  change. 

Mudstone Whitetai l  
2920 

Quartz Monzonite 
Sl ide Block 
NC Core 

NX Core 

QH Sllde Block 
3108 
Whitetai l  Congl. 

- 2  



• • 0 " 

28 3724 

29 3724 

30 -- 

31 3773 

June I 3853 

2 3912 

3 3982 

4 4040 

5 4O8O 

6 -- 

7 4123 

8 4203 

9 4273 

lO 4343 

I I 4381 

12 4430 

13 -- 

14 4493 

15 4543 

16 4603 

14 

0 

w ~  

49 

80 

59 

70 

58 

40 

43 

8o 

7O 

7O 

38 

49 

63 

5o 

6O 

4 

o 

19 

24 

24 

24 

22 

24 

21 

24 

24 

24 

24 

24 

- m  

23 

2O 

24 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 hrs. equip, repaTr; 16 hrs. parts delay. 

8 hrs. equip, repair; 16 hrs. parts delay. 

5 hrs. equip, repair. 

Bit change. 

3 hrs. equip, repair. 

Bit change. 

3 hrs. equip, repair. 

l hr. equip, repair. 

4 hrs. surveying; b i t  change. 

Whitetail Congl. 

-3- 



0 • • 

29 

30 

July l 

2 

3 

17 4673 

18 4742 

19 4782 

20 -- 

21 4843 

22 4913 

23 4981 

24 5033 

25 5092 

26 5122 

27 -- 

28 5160 

5213 

5213 

5263 

5312 

5322 

7O 

69 

40 

61 

70 

68 

52 

59 

30 

38 

53 

o 

5O 

49 

lO 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

24 

16 

2O 

24 

16 

Bit change. 

Bit change. 

8 hrs. equip, repair. 

4 hrs. equip, repair. 

Closed down, end of hole. 

Whitetail Congl. 

4898 
Redbeds (Supa|) 

5108 
Naco Limestone 

Naco Limestone 

_ 



0 

II 

DRILL HOLE M-IA 

Dr i l l i ng  time, by footage brackets, including down time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT/SHIFT 

2402-2487 NC lO 5 85 8.5 

2487-2953 NC 45 15! 466 9.7 

Casing -- 6 2 . . . .  

2953-3481 NX 21 7 598 28.5 

3481-3982 NX 27 9 431 16.0 

3982-4493 NX 27 9 511 18.9 

4493-4981 NX 24 8 488 20.3 

4981-5322 NX 26 9 341 13.1 

Totals: 186 64 2920 

TROUBLES 

None. 

One bit change, 
equip, repair. 

One b i t  change. 

Equip; repair,  
two b i t  changes. 

One b i t  change. 

Two b i t  changes; 
surveying hole 

Three b i t  changes. 

15.7 average 

NC Coring, 55 shi f ts  for 551 feet = IO.0 fee t / sh i f t  average. 

NX CorTng, 125 shifts for 2369 feet = 18.9 feet/shift average. 

O 

ROCK UNIT DEPTH SIZE SHIFTS TO DEPTH 

Early Volcanics 2402-2428 NC 4 2425 

Mudstone Whitetail 2428-2920 NC 45 2903 

QM Slide Block ) NC 6 2953 
) 2920-3108 

QM Slide Block ) NX 6 3120 

Whitetail Cgl. 3108-4898 NX 90 4913 

Redbeds (Supai) 4898-5108 NX 9 5092 

Naco Limestone 5108-5322 NX 20 5322 

Setting casing, converting to NX 6 (2953) 

Totals: 186 

FOOTAGE FT/SHIFT 

23 5.7 

478 10.6 

50 8.3 

167 27.8 

1793 19.9 

179 19.9 

230 ll.5 

0 --- 

2920 15.7 



AMERICAN SMELTING AND REFINING COMPANY.. 
Tucson Ar i zona 

November 8, 1971 

TO: W.L. Kurtz / 

FROM: J. D. Sell J 

Coring Rates CP-50 
Drill Holes M-IA, A-l, A-4 
Superior East Project 
Pinal County, Arizona 

Coring r a t e s f o r  the f i r s t  three holes have been compiled. Al l  holes were 
cored by Boyles Brothers using a CP-50. Essentially the same drillers and 
helpers have been on the rig throughout the program. Overall, regardless 
of whether on a two or three shift perday basis, the following averages 
were determined. 

NC Core, 118 shifts, 1371 feet for 11.6 feet/shift 
NX Core, 334 shifts, 5440 feet for 16,3 feet/shift 

The above figures include all down time from start of coring to our term- 
ination of the hole. 

C6.ri:ng,irates-Were:alsocalcLlla~ed:~:B~~ed on the rock units encGuntered, 
The figuresare:not rigorous due to the necessity of calculating values. 
at the termination of shi f t  days which generally does not coincide with 
formational breaks. 

Dacite, NC, 3 shifts and 54 feet equals 18.0 feet /shi f t  
Earlier Volcanics, NC, 4 shifts and 23 feet equals 5.7 feet/shi f t  
Mudstone Whitetail, NC, 45 shifts and 478 feet equals I0.6 feet/shi f t  
White.tail Conglomerate, NX, 260 shifts and4539 feet equals I~.5 feet/ 
° s h i f t  

Fault zone, NX, 2 sh i f ts  and 8 feet equals 4.0 f e e t / s h i f t  
Quartz Monzonite Breccia, NC, 6 sh i f t s  and 50 feet equals 8.3 fee t /  

sh i f t  
Quartz Monzonit~o, Breccia, NX, 6 sh i f t s  and 167 feet equals 27.8 fee t /  

shif t  
Quartz Monzonite, sheared, NX, lO shifts and 76 feet equals7.6 feet/ 

shi f t  
Redbeds (Supai), NX, 9 shifts and 179 feet equalslg.9 feet/shi f t  
Naco Limestone, NX, 20 shifts and 230 feet equals I f .5 feet/shi f t  
Escabrosa Limestone, NX, 9 shifts and 89 feet equals 9.9 feet /shl f t  
-Schist Breccia, NC, 17 shifts and 190 feet equals ] l .2 feet /shi f t  
Schist, NC, 40 shifts and 530 feet equals 13.3 feet/shi f t  

Depth also is a factor in the penetration rate, however, only the coring 
in the Whitetai l  Conglomeratehas been of su f f i c i en t  duration tO supply 



W. L; Kurtz -2- November 8, 1971 

the comparative information. Tabulated below is the average coring rates 
based on the Boyles Brothers rate changes (depth), rock type, and the cal-  
cuiated value per s h i f t .  

Feet/ Value/ $/ 
Footage Rock Type, Size S h i f t  Foot S h i f t  

1300-1500 Dacite, NC 18.0 $12.90 $232.20 
1300-1500 Schist Bx., NC 11.2 12.90 144.48 

1500-2000 Whitetail & Fault Zone, NC 15.3 13.90 212.67 

2000-2500 Schist, NC 13.3 14.90 198.17 
200-2500 Early Volc., NC 5.7 14.90 84.93 

2500-3000 Mudstone WT., NC 10.6 16.5.0 174.90 
2500-3000 QM Slide, NC 8.3 16.50 136.95 

3000-3500 QM Slide, NX 27.8 17.30 480.94 
3000-3500 Whitetail Cgl., NX 24.1 17.30 416.93 

3500-4000 Whitetail Cgl., NX 21.4 19.30 413.02 

4000-4500 Whitetail Cgl., NX 19.3 21.60 416.88 

4500-5000 Whitetai l  Cgl . ,  NX 17.2 24.98 428.28 
4500-5000 Redbeds (Supai), NX 22;7 24.90 565.23 

5000-6000 Redbeds (Supai), NX 18.5 29.90 553.15 
5000-6000 ~aco Limestone, NX 11.5 29.90 343.85 
5000-6000 Whitetail Cgl., NX 15.2 29.90 454.48 

6000-6250 Whitetail Cgl., NX 10.7 34.90 373.43 

6250-6700 Whitetai l  Cgl . ,  NX 11.9 39;90 474.81 
6250-6700 Escabrosa Limestone, NX 11.5 39.90 458.85 
6250'6700 Fault Zone, NX 4.0 39.90 159.60 
6250-6700 Quartz Monzonite, NX 7.6 39.90 303.24 

As before, the do l la r  value is not rigorous because of  the error  in the aver- 
age foot per sh i f t  f igure for  the various rock types. However, i t  does point 
up the fact  that Boyles Brothers is maintaining a good footage per s h i f t  i n  
the deep holes and receiving a large do l la r  value. 

JDS:sg 

cc: RBCummings 
HLCrittendon 

~J" James D. Sell 

f 
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0 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

November 15, 1971 

TO: J . D .  Sell 

FROM: R. B. Cummings 

Dai ly  D r i l l  Data 
D r i l l  Hole A-5 
Rotary D r i l l i n g  
Superior East Project  
Pinal County, Arizona 

Attached is a d a i l y  log of the ro tary  d r i l l i n g  on d r i l l  hole A-5. The 
informat ion shown is the date, depth at the end of the day, footage 
d r i l l e d  dur ing the day, number of hours charged to d r i l l i n g  and number 
of s h i f t s  invo lved ,  explanat ion of delays,  size of the hole and type of 
d r i l l i n g  (a i r  or mud), and the geologic format ion.  

Compiled from th i s  data is a breakdown of the s h i f t s  and footage by 
a~),d~pth - -  using approximate 1000~ i n te r va l s ,  b) hole s ize ,  c) a i r  vs. 
mud for  the to ta l  hole, d) a i r  vs. mud for  a given b i t  s ize (6 -3 /4 " ) ,  
and e) rock un i t .  

R. B. Cummings ~ ' / ~  

RBC:|ad 
Attachs. 



DATE 

July 27 

28 

29 

30 

31 

Aug. I 

2 

3 

4 

5 

6 

7 

8 

9 

IO 

II 

DEPTH 
END OF DAY 

0 

14 

61 

92 

280 

557 

642 

730 

871 

1024 

I170 

1324 

1338 

DRILL HOLE A-5 

DRILLING 
FOOTAGE HOURS SHIFTS 

14 lO 2 

47 9 2 

31 10-I/2 2 

188 16 2 

277 23 3 

85 14 3 

88 16-1/2 3 

141 18-1/2 3 

153 15 3 

146 23 o 3 

154 23 3 

14 6-1/2 3 

ROTARY DRILLING MAYHEW 3000 

DELAYS 

Setting up r ig.  

Finish setting up. 

Unloading equipment. 

4-I/2 hrs. equip, repair, b l t  change. 

l hr. equip, repalr. 

Rig for mud, 5 hrs. equip, repair, b i t  change. 

4 hrs. equip, repair, 3-I /2 hrs. parts delay, 
checked bi t .  

5-I/2 hrs. equip, repair. 

5 hrs. equip, repair, 4 hrs. cement. 

l hr. equip, repair. 

1 hr. equip, repair. 

4 hrs. equip, repair, 13-I/2 hrs. misc. delay; 
5 hrs. coring; b l t  change. 

HOLE SIZE 

8-3/4-a i r 

6-314-air 

640 
6-3/4-mud 

1335 
6-1/4-mud 

FORMATION 

Daci te 



12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

27 

28 

29 

1374 

1525 

1663 

1805 

2041 

2141 

2148 

2290 

2489 

2585 

2676 

2815 

2930 

3048 

3141 

3145 

36 

151 

138 

142 

236 

100 

7 

142 

199 

96 

9 1  

139 

115 

118 

93 

4 

21- I /2  

23- I /2  

23 

24 

21-I/2 

12-I/2 

3-I/2 

22 

20 

I0 

24 

24 

23 

22 

22 

14 

2-I/2 hrs. equip, repair; 15 hrs. coring. 

I/2 hr. equip, repair. 

I hr. equip, repair, b i t  change. 

Work on mud p i t .  

6-1/2 hrs. equip, repa i r ,  5 hrs. parts delay, 
5 i t  change. 

I -1 /2  hrs. equip, repa i r ,  19 hrs. parts delay. 

2 hrs. equip, repa i r .  

2-1/2 hrs.  equip, repa i r ,  1-1/2 hrs.  work on 
mud p i t .  

14 hrs. equip, repair & r ig maintenance. 

Bit change. 

I hr.  equip, repa i r ,  b i t  change. 

2 hr.  equip, repa i r .  

2 hrs. equip, repa i r .  

Twisted o f f ,  5 hrs. parts delay, 5 hrs. f i sh i ng ,  
b i t  change. 

Casing, Tear down. 

2159 
Dacite-tuff 

2274 
Earlier 

Volcanics 

2600 
Whi te ta i l  

Mudstone 

2999 
Whitetail 

Conglom. 



DRILL HOLE A-5 

D r i l l i n g  time by depth brackets, including down time. 

DEPTH SIZE SHIFTS DAYS 

O-998 8-3/4 & 6-3/4 22 9 

FOOTAGE FT/SHIFT 

998 45.4 

1043 41.7 

1007 37.3 

97 16.2 

3145 39,3 

998-2041 6-3/4 & 6-1/4 25 8 

2041-3048 6-1/4 27 9 

0'-3ih5 80 28 

DELAYS 

Finish set t ing  up, 
minor repairs. 
Spot coring, 
moderate repairs. 
Major repairs, 
parts delay. 
Twisted off, 7 hrs. 
detay, 5 hrs, fishing, 
terminated hole. 

D r i l l i n g  time by b i t  s ize. 

BIT SIZE DEPTH SHIFTS TO DEPTH FOOTAGE 

8-3/4 0-92 6 92 92 

6-3/4 92-1335 26 1338 1246 

6-1/4 ~335-3145 48 3145 1807 

FT/SH I FT 

15.3 

47.9 

37.6 

D r i l l i n g  time by a i r  and mud to ta l  hole. 

AIR/MUD DEPTH SHIFTS TO DEPTH FOOTAGE 

AIR Q-640 14 642 642 

MUD 640'3145 66 3145 2503 

FT/S H I FT 

45.9 

38.O 

D r i l l i n g  time by a i r  and mud - 6-3/4"  b i t .  

AIR/MUD DEPTH SHIFTS TO DEPTH FOOTAGE 

AIR 92-640 8 642 550 

MUD 640-1335 15 1324" 682 

FT/SHIFT 

68.8 

45.5 

*The in terva l  1324-1338 was not included because much of the time involved included 
preparat ion for  change in d r i l l  rod size and cor ing .  



O 
D r i l l i n g  time by rock 

ROCK,UNIT 

Dacite 

.Dacite-Tuft 

Early V01canics 

Whitetail-mudstone 

Whi te ta i l -cg ! .  

DRILL 

un i t .  

DEPTH 

0-2159 

2159-2274 

2274-2600 

2600-2999 

2999-3145 

HOLE A-5 -- Continued 

SIZE SHIFTS TO DEPTH FOOTAGE FTZSHiFT 

8-3/4-6r1/4 53 2148 2148 40.5 

6-I/4 3 2290 142 47.3 

6-I/4 7 2611 ~321 45.9 

6-I/4 lO 3003 392 39.2 

6-I/4 7 3145 142 20.3 
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Whitetail Congionterofe pnKIominot~t|y 
rnudstone with few c91. beds 
in upper port ion. Sporce 
notive copper. 
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AMERICAN SMELTING-AND REFINING COMPANY 
Tucson Arizona 

November 22, 1971 

TO: J . D .  Sell 

FROM: R. B.-Cummings 

Dai ly  D r i l l  Data 
D r i l l  Hole A,1 
Rotary Dr i t !  ing 
Superior E a s t  ProJect 
PEnal County, Arizona 

Attached is a d a i l y  log of the ro ta ry  d r i l l i n g  on hole A - | .  The informat ion 
shown is the date, depth;at  the end:of  the:day, number of  hours charged to 
d r i l l i n g  and number~of sh | f t s  involved, explanat ion O~ delays,  size of the 
hole, and the geologic format ion.  

Compiled from th is  data is the average d r i l l  ra te.  

R. B. Cummings 

RBC : lad 
Attach. 



d 

( :  

DATE 
DEPTH AT 

END OF DAY 

Apri I 8 - -  

9 6 

I0 61 

I I  - -  

12 132 

13 214 

14 459 

15 615 

16 696 

17 784 

18 - -  

19 811 

20 811 

21 811 

22 843 

23 1086 

FOOTAGE 

6 

55 

71 

82 

245 

156 

81 

88 

27 

O 

0 

32 

243 

DRILL HOLE A-I 

DRILLING 
HOURS SHIFTS 

3 1 

18 3 

13-I/2 3 

19-I/2 3 

19-I/2 3 

24 3 

9-1/2 3 

24 3 

5-1/2 3 

0 2 

o 3 

1-1/2 3 

17 3 

ROTARY DRILLING FAILING 2500 

DELAYS HOLE SIZE 

Setting up. 
12-3/4" 

Setting up. 6' 

6 hrs. equip, repair .  

Reverse d r i l l  col lars ,  8 hrs. ream oversize 
s tab i l i ze r .  

4-I /2 hrs. equip, repair. 

4-1/2 hrs. equip, repair.  

Twlsted-off, fished - -  14-I/2 hrs. 

9-7/8" 

Came out of hole, hauled casing, 2 hrs. equip, repair.  
811 

Casing, cementing, and haulin~ d r i l l  co l lars .  /~ 

24 hrs. compressor delay. 

14-1/2 hrs. compressor delayt 4-1/2 hrs. equip. 
repair,  3-1/2 hrs. d r i l l i n g  cement. 

l hr. equip, repair, materials delay 6-I/4" 
I 

FORMATION 

Daci te 



m 

~J 

/ 

24 1221 135 14 3 

25 -- =- =- - 

26 1309 88 20 3 

27 . . . . . . .  

4 hrs. equip, repair,  6 hrs. parts delay, 
b l t  change. 

3 hrs. equip, repair ,  b i t  change. 

End of hole. 

1309 
A11 A i r  

$ 
1250 

Vltrophype 
1297 

Dacite Tuff  
1309 

DRILL HOLE A-1 

DEPTH 

0-1309 

SIZE 

12-318" to 6-1/4" 

SH I FTS 

42 

DAYS 

15 

FOOTAGE 

1309 

FT/SHIFT 

31.2 

- 2  - 
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TO: 

FROM: 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

November 22, 1971 

J. D. Sell 

R. B. Cummings 
Daily D r i l l  Data 
Dr i l l  Hole A-4 
Rotary Dri11:ing 
Superior East ProJect 
Pinal County, Arizona 

Attached is a daily log of the rotary d r i l l i ng  on d r i l l  hole A-4. Note that 
there are two phases of rotary d r i l l i n g ;  one with Boyles Brothers Dr i l l ing 
Company using a . . . . . . . . . . . . . .  and the second with She]ton Dr i l l ing Company 
using a Mayhew 3000. The information shown is the date, depth at the end 
of the day, number of hours charged to d r i l l i ng  and the number of shifts 
involved, explanation of delays, size of the hole and type of d r i l l i ng  (air 
or mud), and the geologic formation. 

Compiled from this data is a breakdown of the sh i f t s  and footage by a) 
contractor and a i r  vs. mud, b) contractor,  excluding parts and materials 
delays, c) depth -- using approximate lO00' in terva ls ,  d) b i t  size, and e) 
rock uni t .  

RBC:sg 
at tachs.  

x R. B. Cummings . ~  

0 



DATE 

May l 

2 

3 

4 

5 

6 

7 

8 

9 

lO 

II 

12 

13 

14 

I5 

16 

17 

18 

19 

0 

DEPTH AT 
END OF DAY 

14 

283 

358 

564 

613 

613 

613 

921 

1082 

1082 

1082 

1082 

1365 

1612 

1630 

1~62 

FOOTAGE 

14 

269 

75 

206 

49 

0 

0 

308 

161 

0 

0 

0 

283 

247 

18 

132 

DRILL HOLE A-4 ROTARY DRILLING FALLING 2500 

DRILLING 
HOURS SHIFTS DELAYS 

7-1/2 2 

m 

6 hrs. set-up, cement surfact casing 
3rd shift set-up 

11-1/2 3 Twisted off  b i t ,  10-I/2 hrs. fishing 

4 3 

11 3 

5 3 

Continued fishing, twisted off.again, 
fishing 

Continued fishing, twisted off again, 
fishing 

19 hrs. cementing 

0 3 2nd cement job 

0 3 3rd cement job, 8 hrs. equip, repair 

24 3 

22-I/2 3 

0 3 

0 3 

O 3 

24: 3 

19 3 

4 3 

18 3 

I - I /2  hrs. equip repair, changed choke 
on hammer twice 

14. hrs. casing, 4 hrs. equTp, repair, 
6 hrs. standby 

l - I /2  hrs. casing, remainder waiting on 
casing andprep, for cement 

7 hrs. equip repair, 17 hrs. cement 

5 hrs. equip repair 

Twisted off bit, 4 hrs. fishing, 
16 hrs. wait on bit 

6 hrs. equip, repair, checked bit 

HOLE 
SIZE 

12"3/8"-air  
6' 

9-7/8" 

8-' 

9"-ai r 

10821 

Q 

FORMAT I ON 

Daci te 

l 



DRILL HOLE A-4 ROTAR~I~RILLING FAILING 2500 
Q 

DATE 

May 20 

21 

22 

23 

24 

25 

26 

Note: 

DEPTH DRILLING 
END OF DAY FOOTAGE HOURS SHIFTS DELAYS 

1968 206 23 3 

2028 60 24 3 

2O77 49 24 3 

2077 0 6 3 

2077 0 I0-1/2 2 

HOLE 
SIZE FORMATION 

Removed choke from hammer, 
l hr. Asarco stand by 

Installed choke in hammer 

Bit change, 4 hrs. equip, repair, 
14 hrs. waiting on bit 

Bit change, 4 hrs. reaming, 5-I/2 
hrs. equip, delay, Boyles terminated 2077 

Tear down 

6-I/4 to 6" 
air 

Boyles Brothers rotary contract terminated on May 26. 
drilling on June lO in same hole location 

Shelton D r i l l i n g  Company ro ta r y  con t rac t  i n i t i a t ~  

DRILL HOLE A-4 ROTARY DRILLING MAYHEW 3000 

June lO 2077 - - - 

11 2077 0 14 2 

12 2077 0 4 2 

13 2077 0 6 ] 

14 2183 I06 24 3 

15 2294 Ill 17 3 

16 2294 0 0 3 

17 2383 89 16 3 

18 2527 144 24 3 

Set t ing-up  20' 
/ 

2 hrs. equip delay,  5 hrs.  l os t  c i r c u l a t i o  
s t rapp ing rods on way in 

Repair mud p i t  

B i t  change 

Repair brakes, b i t  change 

Parts delay,  work on brakes 

Repair brakes, b i t  change 

B i t  change 

t7 Eal 
Vo 

Daci te 
1975 
Ear ly 
Volcanics 

k 

with 

ly 
canics 

2133' 
Whitetail 
Mudstone 



0 DRILL HOLE A-4 ROTAR~DDRILLING MAYHEW 3000 
Q 

DATE 

June 19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Z9 

3O 

July l 

2 

3 

4 

5 

6 

7 

DEPTH DRILLING 
END OF DAY FOOTAGE HOURS SHIFTS 

2640 I13 16 2 

2640 - - 1 

2659 19 9 3 

2696 37 14 3 

2744 48 24 3 

2804 60 22 3 

2888 84: 24 3 

2920 32 15 2 

2944 24 8 I 

3014 70 24 3 

3040 26 II 3 

3040 ~ - 3 

3078 38 19 3 

3119 41 24 3 

3121 2 4 I/2 

3171 50 19 2-I/2 

3221 50 24 3 

3267 46 23-I/2 3 

DELAYS 
HOLE 
SIZE 

Tried to re-center rig 

2 hrs. equip, repair, 13 hrs. parts 
delay 

3 hrs. equip, repair, 7 hrs. parts delay 
5-5/8"-mud 

18 hrs. coring, 2 bit changes 

2 hrs. equip, repa i r ,  b i t  change, 
2 hrs. reaming 

Bi t  change, 1 hr. reaming 

1 hr. cementing, b i t  change 

2 hrs. reaming 

Bi t  change, 2 hrs. reaming 

I hr. equip:~ repair, 12 hrs. parts delay, 
transmission out, bi t  changes 

22 hrs. parts delay, 2 hrs. equip, repair 

5 hrs. equip, repair, 2 bit  changes 

17 hrs. coring, 2 b i t  changes 

1 hr.  equip, repa i r ,  b i t  change 

2 b i t  changes 

1/2 hr.  eq~|p, repa i r ,  2 b i t  changes, 
2 hrs. reaming 

FORMATION 

2920' 
Whi te ta l l  
Conglom. 



DATE 

July 8 

9 

!0 

11 

12 

13 

15 

16 

17 

18 

19 

20 

21 

22 

DEPTH 
END OF DAY 

3321 

3321 

3321 

3321 

3321 

3321 

3384 

.3436 

3487 

3520 

3546 

3593 

FOOTAGE 

54 

63 

52 

51 

33 

26 

47 

DRILL HOLE A-4 ROTARY DRILLING MAYHEW 3000 

DRILLING 
HOURS SHIFTS 

20 3 

- 3 

- 2 

24 3 

2] 3 

19 3 

11 2 

15 3 

21 3 

DELAYS 

Bit change, wait on d r i l l  pipe 

Trip out of hole, 21 hrs. parts delay 

24 hrs. parts delay 

24 hrs. parts delay 

24 hrs. parts delay 

1G hrs. parts delay 

3 hrs. equip, repair, 2 bit  changes 

5 hrs. equip, repair, b i t  change 

5 hrs. equip, repair, bi t  change 

9 hrs. equip, repair, bi t  change 

3 hrs. tear down, bit change 

Casing, Termination of hole 

HOLE 
SIZE 

3593 

Q 

FORMATION 

3593 



DRILL HOLE A-4 

~ ) r i l l i n g  time by contractor, and a i r  and mud, including down time. 

CONTRACTOR DEPTH SIZE SHIFTS DAYS FOOTAGE "~ FT/SHIFT 

Boyles-air 0-2077 12-3/8-6-1/4 61 21 2077 34.0 
a i r  

Shelton-mud 2077-3593 5-5/8 mud 96 37 1516 15.8 

DELAYS 

Major delays-bi ts,  
cementing and broken 
casing 
Major delays-waiting on 
parts, repairs, b i t  
changes, spot coring 

Dri l l ing time by contractor, excluding parts and materials delays. 

CONTRACTOR DEPTH SHIFTS FOOTAGE FT/SHIFT ELIMINATED DELAYS 

Boyles 0,2077 52 2077 39.9 

Shelton 2077-3593 77 1516 19.7 

9 shifts waiting on 
casing and bits 
19 shifts waiting 
on parts 

NOTE= Approximately 100 hours (over twelve sh i f ts )  were used by Shelton in " t r ipp ing"  
(going into and out of the hole) for b i t  changes. In a l l  29 b i ts  were used. Boyles 
" t r ipp ing"  time for b i t  changes was very minor. On hole A-5 (see report dated, November 
15, 1971) Shelton used more expensive button b i ts .  Shelton d r i l l e d  over tw ice the  
footage on A-5 as on A-4, but used only 8 bi ts and consumed less than 35 hours in 
" t r ipp ing"  for b i t  changes. 

D r i l l i ng  time by depth intervals,  including down time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT/SHIFT 

0-1004 12-3/8"to9" 25 9 1004 40.2 

1004"2011 9" + 6-1/4" 26 9 1007 38.7 

2011-3014 6-1/4"+5-5/8" 54 21 1003 18.6 

3014-3593 5-5/8" 52 I._9_9 579 ll.l 

0-3593 157 58 3593 22.9 

DELAYS 

Broken bits, cementing 

Casing 

Major repairs, and parts 
delays, bit  changes 
Major repairs and parts 
delays, bit  changes 

Dri l l ing time by bi t  size, inciuding down time. 

BIT SIZE DEPTH 

12-3/8"to9" 1082 

6-I/4" 1082-2077 

5-5/8" 2077 

SHIFTS TO DEPTH FOOTAGE FT/SHIFT 

31~ 1082 1082 34.9 

30* 2077 995 33.2 

96 3593 1516 15.8 



* A total of 9 shifts were consumed in materials delay, casing and cementing 
when casing was set at 1082'. 5 shi f tswere charged to 12-3/8" to 9" bi t  
size and4 shifts were charged to 6- I /4"  b i t  size. 

D r i l l i n g  time by rock un i t ,  including down time. 

ROCK UNIT DEPTH SIZE SHIFTS TO DEPTH FOOTAGE 

Dacite 0-1975 ! 2-3/8"-6-1A4" 50 1968 1968 

Early Volcanics 1975-2133 6-1/4"+5-5/8" 18 2146 178 

Whitetail-mudstone 2133-2920 5-5/8" 33 2920 774 

Whitetial-conglom. 2920-3593 5-5/8" 56 3593 673 

Total Hole 157 3593 

FT/SH I FT 

39.4 

9.9 

23.5 

12.0 

22.9 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

January 13, 1972 

8 

TO: J.D. Sell 

FROM: R. B. Cummings 

Drill Hole A-4 
Core Drilling Cost Summary 
Superior East Project 
Pinal County, Arizona 

Core dr i l l i ng  was ini t iated by Boyles Brothers Dri l l ing Co. on August 17, 1971. 
A CP-50 core rig was used. The hole was cased to a depth of 3593' with 4" casing. 
Coring started at this point and was terminated at 6664' on November 4, 1971. The 
total footage cored was 3071'. All of this footage was dr i l led with NX bi ts .  

Reports on the ro tary  d r i l l i n g  costs and the da i l y  d r i l l  data for  both ro ta ry  and 
the da i l y  d r i l l  data for  both ro ta ry  and core d r i l l i n g  have been submitted, 

Costs have been computed for the coring on Hole A-4 through the November account. 
Only minor costs are expected to be added. A core d r i l l i ng  cost breakdown follows: 

Cost $ / f t  
a. Direct Dri l l ing $ 957638.17 
b. Site Preparation 84.00 .03 
c. Sampling 1,554.75 .51 
d. Supervision 5,122.20 1.67 

Total $102,399.12 $33.35 

Note: Explanation of cost categories can be found in my report on Dri l l  Hole 
Summaries dated October l ,  1971. 

Dri l l ing mud and additive cost (included in direct d r i l l i ng  cost) was $3,727.17 
or $1.21/foot. 

The total cost of Hole A-4 (rotary and core dr i l l i ng)  is tabulated below. 

a. Direct Dri l l ing 
b. Site Preparation 
c. Sampling 
d. Supervision 

Rotary Core Total 
Cost $ / f t  Cost $ / f t  Cost $ / f t  

$67,845.78 $18.88 $ 95,638.17 $31.14 $163,~83.95 $24.53 
2,873.29 .80 84.00 .03 2,957.29 .44 
3,756.95 l.O5 1,554.75 .51 5,311.70 .80 
5,105.73 1.42 5,122.20 1.67 IO,227.93 1.53 

Totals $79,581.75 $22.15 $102,399.12 $33.35 $181,980.87 $27.30 



D 

O 
J. D. Sell - 2 - January 13, 1972 

Upon completion of d r i l l i ng  operations, the Salt Lake City office placed two 
geQphysical electrodes in the hole. One electrode is on the bottom of the hole 
and the other is positioned just beneath the bottom of the 4" casing (3593'). 
The hole is now capped awaiting geophysical testing. 

R. B. Cummings ~/('~-~ 

RBC:Iad 

O 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

January 2l, 1972 

TO: 

FROM: 

H. L. Crittendon 

J. D. Sell 

DALLY DRILL DATA 
KERR-McGEE DRILL HOLE # 142 
JOY 22 HD, WIRE-LINE CORE 
RED MOUNTAIN PROJECT 
SANTA CRUZ COUNTY, ARIZONA 

I have secured the daily drill logs of Kerr-McGee's Hole #142 located 
at their Red Mountain Project. The hole was cored from the surface to 
a depth of 5229 feet. 

From the logs, I have compiled a da i l y  d r i l l  data sheet conformable to 
the type form on our Superior East Pro ject .  This table of information 
shows the date, depth of d r i l l  hole at end of day, the footage cut dur- 
ing the day, the number of sh i f t s  involved, short comments on the delays 
involved, and the size of core. Compiled from th is  data is the break- 
down of the sh i f t s  and footage by size of core. 

The dally d r i l l  logs have been turned over to you for additional in- 
formation. All coring was apparently in andesite and rhyolite of the 
Red Mountain area, although '~quartz" was noted at depth. 

JDS:sg, 
attach, 

Ja'es'  " o 

cc: WLKurtz 



KERR-MOGEE DRILL HOLE #142, RED MTN .... ARIZONA 
Joy 22. HD rig, wire line coring 

Da te 

Jan. 26, 
1971 

27 

Depth at Drilling 
End of. Day Footage Hours Shifts 

37 (NC) 37 

28 ll4 77 

29 194 80 

30 

31 - - 

Feb. l 326 132 

::2 449 123 

3 569 120 

4 669 lO0 

5 747 78 

. _ _ 

7 - " 

8 853 I06 

9 933 80 

lO I030 97 

l l  I I19 89 

12 1196 77 

13 ~- - 

14 - - 

15 1242 46 

16 1294 52 

17 1364 70 

.18 1374(NC) lO 

Delays 

Set t ing up 

2 NCdrilIing, completing 
set up; NC cement lost 
circulation 

2 Lost circulation; cemented 

2 Surveyed hole; 90 ° 

2 

2 

2 

2 

2 

Bit change (409'); cleaned 
tanks 

Broke coupling 

bit change 

put in triple line cable 

unlatched head, pulled rods 

b i t  change 

2 bit change(?); trouble w/rod~ 
and swivel 

2 washed hole 

ran NX Casing; made up 
~,. NXE s t r i ng  



Date. 

Feb. 19 

20 

KERR-MCGEE DRILL HOLE #142 (cont'd) 

Depth at 
End of Day Footage 

Drilling 
Hours Shifts Delays 

1423 (NX) 49 

Page 2 

Completed rod make up; NXE 
d r i l l i ng ;  surveyed hole; 
changed shell 

21 

22 1452 32 

23 1452 0 

24 1452 0 

25 1476 36 

26 1490 14 

27 - - 

2 b i t  change (1428); lost 
circul tat ion 

1 cement ing; night s h i f t s i c k  

I drilling out; night shift 
sick 

I lost circul.; night shift 
sick 

l lost clrcul.; night shift 
sick 

28 

March I 1522 32 

2 1600 78 

3. 1660 60 

4 1735 75 

~5 1785 50 

6 - - 

drilling out cement; no 
night shift 

surveyed hole; off l ° at 
1550ft. 

blt change; survey hole at 
1610 ft. 

bit change; surveyed; off 
l-I/2 ° at 1690 ft. 

lost circul.; survey off 
l ° at 1780 ft. 

7 

8 

9 

lO 

1850 

1929 

2017 

65 

79 

88 

o • 

b i t  change (1824) 

b i t  change (1929); surveyed 
off 1 ° at 1960 ft. 

11 

12 

2102 

2149 

.85 

47 

survey off I/2 ° at 2020 ft. 

lost circul.; broke wire lens 

13 

14 

15 

16 

2149 

2165 

0 

16 

rods stuck; changed d r i l l  
motor, etc. 

hard d r i l l i ng ;  pulled rods; 
hole survey 



Date 

March 17 

Depth at 
End of Day 

2203 

18 2276 

19 2315 

20 

21 

22 2377 

23 2494 

24 2544 

25 2632 

26 2670 

27 

28 

29 2735 

30 2802 

31 2856 

l 2940 

2 2958 

3 

4 

5 3024 

6 3083 (NX) 

7 3087 (BX) 

8 3147 

9 3208 

lO 

11 

April 

rage j 

KERR-MCGEEDRILL HOLE.#!42,.(cont'.d) 

Footage 

38 

Drilling 
Hours Shifts 

2 

Delays 

machine repair 

73 

39 2 

wire line broke; survey off 
I/2 ° at 2190 ft. 

pulled for broken wire line 

62 completed b i t  change 

I17 

50.:~ 

88 

38 

2 

2 

2 

2 

survey at  2400' is v e r t i c a l  

B i t  change; caving ground 

See t h i s  date fo r  Feb 25- 
March 25 mater ia ]s  use. 

pulled rods; survey at 2650 
1 ° off 

65 

67 

54 

84 

18 

i 

2 

2 

2 

2 

2 

m 

lost circulation @ 2762; 
survey @ 2800 = 1 ° off 

bit Change; lost circulation; 
survey @ 2850 = l-I/2 ° off. 

lost circulation; sand & 
cave, washed hole 

m 

66 

59 

4 

6O 

61 

n 

2 

2 

2 

2 

2 

m 

sand & cave; survey @ 2940 = 
l ° off 

survey @ 3045 = I ° off; 
pulled rods; NX 

cased to 3083 with BX ca~ing 

survey at 3083 = l-l/2 ° off; 
change wire-line cable 



Date 

p Apri 1 12 

13 

14 

15 

16 

:1'7 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

229 

3O 

May 1 

2 

3 

4 

5 

5 

7 

8 

• ~ • , 

KERR-MCGEE DRILL HOLE #142 (cont'd) 

Depth at 
End of Day 

3281 

3333 

Footage 

73 

Drilling 
Hours Shifts 

2 

52 2 

Delays 

lost  c i r c .  @ 3226; bit chang, 
at 3281; survey @ 3200 = 
2 ° off 

3351 18 

3371 20 

2 b i t  change @ 3343; l o s t  
c i r c u l a t i o n  

1 

3417 46 2 b i t  change 

3487 

3585 

3643 

3665 

3723 

70 

98 

58 

22 

58 

I 

2 

2 

2 

2 

2 

bit change 

bit change 

motor t rouble,  hoist  cable 
broke 

3747 

3800 

3855 

3899 

3947 

m 

24 

53 

55 

44 

48 

See this date for March- 
April materials use; 

bit change; wlre line change 

survey = 4 ° off 

bit change at 3844 

bit change at 3899; survey = 
• 5-I/2 ° off 
survey = 5 ° off 

3971 

4014 

4040 

4082 

4123 

4132 

24 

43 

26 

42 

41 

9 

2 

2 

2 

2 

! 

b i t  change @ 3981 

survey; b i t  change 

surveyed hole e ight  times 

b i t  change 

b i t  change at 4132 



,, . ., Page ~; 

Date 

May 9 

lO 

i l  

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3O 

June 

Depth at 
End of Day 

m 

4199 

4259 

4269 

4339 

4389 

4446 

4512 

4562 

4583 

4585 

4634 

4698 

4731 

4788 

4818 

B 

4872 

4940 

4975 

5004 

KERR-MCGE~E DRILL HOLE #142 (cont'd) 

Footage 

G7 

6O 

lO 

7O 

5O 

57 

66 

50 

21 

2 

49 

64 

33 

57 

30 

m 

54 

68 

35 

29 

Drilling 
Hours Shifts Delays 

m 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Bit change at 4132 ft. 

two hole surveys 

gyro hole survey, bit change 

survey at 4330 = 8-I/4 ° off 

pulling rods for bit change 

bit change;.survey ,= I0 ° off 

survey at 4450 = lO-I/2 ° off 

bit change 

bit change; broke chuck 
drive 

repair; rods twisted off; 
recovered 

2 surveyed; bit change 

2 survey = II ° off; pulling 
for bit change 

2 two bit changes (4698 & 47311 

2 survey = 12 ° off 

2 bit change 

wire line repair; started 
pulling rods 

bit change; survey @ 4870 = 
13 ° off 

bit change; survey = 12 ° off 
kelly rod broke 

motor repair 



0 

Da te 

" J u n e  6 

KERR-MCGEE DRILL HOLE #142 (cont'd) 

Page 6 

Depth at Drilling 
End of Day Footage Hours Shifts Delays 

-- R 

7"~" 5004 o 2 

8 5063 59 2 

9 5]24 61 2 

io 5185 61 2 

II 5229 44 2 

12 - - _ 

13 - - 

14 5229 - - 

continued motor repair; 
pulled rods 

replaced motor; survey at 50: 

survey at 5085 = 12 ° off 

survey; started rods out 

bit change 

Hole Compl,eted. Waiting on 
gyro survey 

Core 
S i ze From To 

NC Surface 1374 

NX 1374 3083 

BX 3083 5229 

Overal l  Surface 5229 

Footage Sh i fts 

1374 34 

1709 60 

2146 93. 

5229 187 

ft./shift 

40.4 

28.5 

23.1 

2 8 . 0  

No. of bits 

4 

9 

24 

37 
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; " HOLE SU  'It +'tAIIY SH -ET DRILL  

Hole no. /~Z 
Contractor ~er,=~/ 

Date started . J , ~ / z  ~/~7~.- Total depth ~0"77 
Date completed FE# / / ;  /9 72- 

CONTRACTORS INVOICES 

.¢,,r,~z,, e,},-. ,,- A )  "< 6 

total 
MATERIALS and SERVICES 

~.........J b.-/ca.-<, ro~ J 
"7', ~c.,,',,y t ~ "  e i ~ / ! t .  

Ce,~,.~ /,¢~,.X, ss,,~.,ce~+,,,/ ¢ m,s¢ 

total 

/ 

<4, <-/,~,> 1 - 
7< 3,.s~ I ~:  

(,.oo t - -  

~ 9' -"( I Z "7 

Footage drilled." 
Hole size From To 

# 3/<./ 
/ , , / . /  

I , 

O 
R./ 

•/"., 

"to 79 
i .  

Spot core" 
From 

3S  Vo 
9o77 

core recovery zt~ 

: "Casing:" 
To . • Cas ing  .set  

3.;-o-a 7 "  /~q/ /  s-~/.S~ 

Casing pul led 

total cost[ 6~,7~c I - 
estimated cost/ft / d  la.~ 

R E M A R K S  



t 

4-2 .  
~ - z ~  

D ILL 
Hole no. 4)-? # ,~-?  M 
ContractorZ ~.~,, VE'y/Z 

• J ~  i " • 

HOLE SHEET 

Date storted ..3./..z ~/7~. Total  depth ' - /?Vo 
Date completed ~' / /~ ' /~ z.. ' 

CONTRACTORS INVOICES 

}A, lr~,'~-I~ , i~ t , , , , i . . c {  ~. 2 , o ~  iY_ I 

.. ,:3 #,,, S,~ - ~ 1  

• ' total  I ~z~<".,~ ~ ' 
I 

MATERIALS and SERVICES 

J 

, , ,  • , 

total 7 ~ .  S "z, 

Footage drilled'. 
Hole size " F r o m  To 

i,l ~l . ~4ot ~ ~Is-i- I 

To 

Spot core: 
From 

Casing: . , .. 

• Casing set Oosin, l pulled 

core recovery ÷ G~" e~I,,~i/~#)i . 1otal costl "~,,.H~ 

. estimated cost/ f t  ' 3 ~  ~,t 

R E M A  RKS . 

~ ~  I~ p # / ~ .  , p . . ,  J'~<~/< r ~ -  ~ i ~ - -  ~ '~s~ ,  . 
0 , . , / , , , ~  e~" "/~3,, ' v < . , , ~ , , - / y< ,< /<~ f .  J , ~ k  : / - ~ , , , ~  ~,y.,,~ ~ f , - / . ~ , , , o ' .  " 

• ¢~<. p d , , t  ,,,~<~4~- 6 ~ ,  ,~,./I,>..+42 .~/z~..,..z~" ir..,l~ • ~ ~ #I,<,~,{<" c.., +_ v / . ~ .  

_ P,-,.,<,'#,,I ../, f / , ' , . . / / ,>s - "< / f~z , ' . ,~J /v  -,"/+-,<',# .-<.ds, o.,,./ , . , ,J~. ,< . ,k  ., 

" ' -  ~ " - - - - " - -  ~ "  . . . . .  ~ ' ~ .  - - ~  " " " " t _ .  I 

# 

I / ,  /,.t< /__+> ,,.7 " ,"is ~/,-,, ,; f,. /,/x" ' i '  . ,  • " ,-',',/~ " Y,~.,o ÷ <-c,-,- Z,L, / 
• ~/1 ~" -" ~ "  ~r/~ a ~,, , . " 

~ " "  iV')' ~ ' "  
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Or. ~ 
AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

March 7, 1972 

TO: J.D. Sell 

FROM: R. B. Cummings 

Daily Drill Data - Unit Contacts 
Drill Hole DCA-IA 
Core Rig, CP-50 
Superior East Project 
Pinal County, Arizona 

Attached is a daily log of the coring on drill hole DCA-IA. The informa- 
tion given is the date, depth of the hole at the end of the day, footage 
cut during the day, hours charged to drilling, number of shifts involved, 
short comments on the delays involved and the geologic units and contact 
footages. All drilling was done with NX bits. 

Compiled from this dai ly  data is a breakdown of the sh i f ts  and footage 
by a) depth bracket based on the Boyles footage rate contract, and b) 
by geologic units encountered. 

RBC:sg 
attachs. 

{--~ 

'R. e. Cummings ~ / ~  



Ill 

DRILL HOLE DCA-IA CORING, Cpm50 

0 

DATE 

Nov. 16 
I~/ 

17 

18 

~ 19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Dec. l 

2 

3 

DEPTH AT 
END OF DAY 

4002 

4007 

4043 

4082 

4112 

4081 

4251 

4307 

4373 

4403 

4482 

4572 

4642 

4682 

4769 

FOOTAGE 

5 

36 

39 

30 

69 

7O 

56 

66 

3O 

m 

79 

9O 

7O 

4O 

87 

DRILLING 
HOURS SHIFTS 

B 

8 1 

16 2 

16 2 

16 2 

24 3 

24 3 

24 3 

24 3 

24 3 

24 3 

24 3 

24 3 

24 3 

24 3 

DELAYS FORMATION 

Setting up. Whitetail Cgl. 

Setting up 8 hrs., stretch casing. 

Bit change. 

Whitetail Cgl. 

Bit change. 
4669 

Naco Limestone 



DATE 

Dec. ~4 

5 

6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 

16 

17 

18 

19 

2O 

21 

22 

23 

DEPTH AT 
END OF DAY 

4779 

4843 

4853 

4903 

4951 

4997 

5O06 

w 

5053 

5098 

511-3 

5163 

5173 

5173 

5212 

5222 

FOOTAGE 

lO 

64 

lO 

50 

48 

46 

9 

47 

45 

15 

5O 

IO 

0 

39 

lO 

DRILLING 
HOURS SHIFTS 

4 1 

24 3 

44 l 

m 

24 3 

24 3 

24 3 

8 1 

24 3 

24 3 

i6 3 

24 3 

8 3 

24 3 

24 3 

16 2 

DELAYS 

Snowed out. 

~ge 2 

FORMAT ION 

Snowed out. 

Snowed out. 

Bit change. 

Snowed out. 

Snowed out. 

Snowed out. 

Repair hydraulic line. 

Lost circulation. 

8 hrs. gunk squeeze. 

Naco Limestone 

4998 
Escabrosa Limestone 

16 hrs.  gunk squeeze. 

24 hrs. lost  c i r cu l a t i on  & b i t  change. 

Could not pull  tube, pul led rods. 



O 

DATE 

Dec. 24 

25 

26 

27 

28 

29 

3O 

31 

Jan. l 

2 

3 

4 

5 

6 

7 

8 

9 

lO 

II 

12 

DEPTH AT 
END OF DAY 

5257 

5293 

5313 

5313 

5343 

5378 

5387 

5387 

5418 

5468 

5523 

5567 

561] 

5619 

FOOTAGE 

35 

36 

2O 

0 

3O 

35 

9 

0 

31 

50 

55 

44 

44 

8 

O 

DRILLING 
HOURS SHIFTS 

m 

24 3 

24 3 

24 3 

12 2 

21 3 

22 3 

24 3 

19 3 

24 3 

24 3 

24 3 

24 3 

24 3 

24 3 

OPage 3 '" 

DELAYS FORMATION 

Could not pull tube, pulled rods, 
bit change. 

Could not pull tube, pulled rods. 

4 hrs. repair, pulling & lowering rods. 

3 hrs. repair. 

2 hrs. repair. 

Torque high, bit change. 

5 hrs. survey, drilling cave. 

5452 
Martin Limestone 

Bi t  change. Tube sanded up. 



O 

DATE 

Jan. 13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

DEPTH AT 
END OF DAY 

5619 

5619 

m 

5619 

5619 

5619 

5619 

5619 

5619 

5619 

5619 

5619 

5619 

5619 

5619 

5619 

FOOTAGE 

0 

O 

0 

0 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

DRILLING 
HOURS SHIFTS 

16 2 

24 3 

-- m 

0 3 

O 3 

O 3 

0 3 

4 3 

24 3 

D 

0 3 

0 3 

0 3 

0 3 

0 B 

0 2 

0 3 

O Page 4 

DELAYS FORMATION 

Pulled & cleaned rods, lowered rods. 

Drilled eeve, drive quill broke. 

Tried to cement, rods sanded up. 

Pulled & cleaned rods, lowered rods. 

Cemented-15 sacks @ 4900 - 19 hrs, 
5 hrs. repair. 

Drilled cement & ceve to 5019. 

20 hrs. drilling cement & cave, pulled 
rock bit. 

Drilled cave at 4900. 

Cemented @ 4915 - 30 sacks. 

Wait on cement. 

Drilling ~ement. 

Pulled rock bit, lowered wash rods. 

Cemented @ 5000 - l O sacks. 

Wait on cement. 

Drilled cement & cave, started in w/ 
cave bit .  



0 

DATE 

Feb. l 

2 

3 

4 

5 

6 

7 

8 

9 

DEPTH AT 
END OF DAY 

5619 

5619 

5619 

5659 

5703 

5743 

5778 

5796 

5813 

FOOTAGE 

0 

0 

0 

40 

44 

40 

35 

18 

17 

DRILLING 
HOURS SHIFTS 

16 3 

0 3 

0 3 

23 3 

24 3 

24 3 

24 3 

24 3 

8 1 

~ge 5 

DELAYS FORMATION 

Dri l led cave to bottom, b i t  change. 

Put squeeze @ 5060-5100, cement @ 5120- 
15 sacks. 

Wait on cement. 

l hr. d r i l l  cement. 

Torque high, started out. 

Bit change. 

Hole Terminated. 

Martin Limestone 
5768 

Troy Quartzite 



0 0 

DRILL HOLE4~4- ~c~-IA, 

Dril l ing time by footage brackets, including down time. 

DEPTH SHIFTS DAYS FOOTAGE FT/SHIFT 

4002-4512 26 lO 510 19.6 

4512-4997 25 I0 485 19.4 

4997-5503 55 19 506 9.2 

5503-5813 

TOTALS 

78 26 310 4.0 

184 65 1811 9.8 average 

TROUBLES 

One bit change. 

Two bit changes, snow. 

Three bit changes, lost circulation, 
problems with overshot retriever. 

Extensive problems and cementing with 
cave zones at 4900 and 4990. 

Drilling time by footage brackets, excluding cementing time. 

4002-5503 

5503-5813 

TOTALS 

SAME AS ABOVE. 

36 12 310 

142 53 1811 

~8.6 

12.8 

D r i l l i n g  problems wi th  c a v e  zones at 
4900 and 4990' 



0 

ROCK UNIT 

Whitetail Cgl. (Tw) 

Naco Ls. (Pn) 

Escabrosa Ls. (Me) 

Martin Ls. (Dm) 

Troy Qtzite (p~t) 

TOTALS 

0 

DEPTH SHIFTS TO DEPTH FOOTAGE FT/SHIFT 

4002-4669 32 4662 660 20.6 

4669-4998 19 4997 335 17.6 

4998"5452 52 5448 451 8.7 

5452-5768 76 5770 338 4.4 

5768-5813 5 5813 43 8.6 

4002-5813 184 5813 18ll 9.8 

O 

NOTE: Extensive cementing was necessary to s t a b l i z e  shale zones in 
the lower par t  o f  the Naco l imestone. The cementing took place ,during 
the t ime tha t  the Mar t in  l imestone was being d r i l l e d .  I f  delay time 
caused by shale zones in the.Naco i~s subt rac ted from the Mar t in  
l imestone and added to the Naco l imestone the data f o r  these un i t s  is 
as follows: 

ROCK UNIT 

Naco Ls (Pn) 

Martin Ls (Dm) 

-'DEPTH SHIFTS TO DEPTH FOOTAGE FT/SHIFT 

4669-4998 66 4997 335 5.1 

5452-5768 29 5770 338 ll.7 



TAB 



0 AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

March 27, 1972 

TO: 

FROM: 

J. D. Sell 

R. B. Cummings 

DAILY DRILL DATA 
DRILL HOLE A-2 
ROTARY DRILLING ~ 
SUPERIOR EAST PROJECT 
PINAL COUNTY, ARIZONA 

Attached is a daily log of the rotary dr i l l ing on dri] ]  ho]e A-2. 
The information shown is the date, depth at the end of the day, 
footage dri l led during the day, number of hours charged to dr i l l ing,  
and number of shifts involved, explanation of de]ays, size of the 
hole, and geologic formation. 

Compiled from th is  data is a breakdown of the sh i f t s  and footage 
by a) 1000' depth increments, b) b i t  s ize, and c) geologic un i t .  

RBC:sg 
attach. 

R. B. Cummings y" 

0 



O 

DEPTH AT 
DATE END OF DAY 

Jan. 12, 1972 0 

13 2l 

14 246 

15 723 

16 1055 

17 1318 

18 1486 

19 1748 

20 1863 

21 1863 

22 1863 

23 1863 

24 1863 

25 2004 

26 2422 

27 2574 

28 2878 

29 3370 

30 3550 

31 

0 
DRILL HOLE A-2 ROTARY 

SUPERIOR EAST PROJECT 

FOOTAGE 

21 II 2 

225 17 3 

477 24 3 

332 24 3 

263 23 3 

168 15 3 

262 24 3 

ll5 13 3 

o o 3 

0 o 3 

o o 3 

o o 3 

141 19 3 

418 24 3 

152 8 3 

304 19 3 

492 24 3 

II 24 3 

DRILLING 
HOURS SHIFTS DELAYS 

HOLE 
SIZE 

Setting up 

Wait on surface cement. 

I I  I I  I I  I I  

Bit  change 

Set up. 

15!' 

21' 

8- 

l hr. equip, repair, bit change. 

Bit change. 9 hrs. wait on drill pipe. 

Bit change, I I  hrs. casing 

Wait on H20 , pull casing 1863' 
/ 

Laying down casing. Clean hole. 

I14" 

Cleaned hole, ran casing, cement. 

Wait on cement, trip to bottom. 

16 hrs. coring. 

5 hrs. reaming hole. 

4 hrs. drilling plug, l hr. equipt repalr. 

Bit change I 

6-I~4" 

Bit  change. 

13 hrs. coring 

O 

FORMATION 

Dacite 

\ 

1330' 

Early 
Volcanics 

2020' 
Whitetail 
Mudstone 

4 
2810' 
Whitetail 
Cgl. 



O 
DRILL HOLE A-2 - ROTARY 
SUPERIOR EAST PROJECT 

O Page 2 

DEPTH AT DRILLING 
DATE END OF DAY FOOTAGE HOURS SHIFTS 

Feb. l - - 

22 . . . .  

N - ~  m 

5 3592 42 15 2 

6 4006 414 24 3 

7 4076 70 :8 3 

8 4076 0 0 0 

DELAYS 

l hr. reaming. Picking up 2-7/8" 
drill pipe. 

15 hr.  co r ing ,  1 hr .  equ ip t ,  repa i r  

Wait on casing and prepare to case 

HOLE 
SIZE 

4076' 

FORMATION 

3920 ' 
Qtz. Monzonite 

NOTE: Hole A-2 was drilled with a Mayhew-3000 using high pressure air. 



DRILL HOLE A-2 - ROTARY 
SUPERIOR EAST PROJECT 

0 Drilling time by depth brackets, including down time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT./SHIFT 

0-1055 15 ''~-,s 8-3/4" 11 4 1055 95.9 

I055-20048-3/4"&6-I/4" 27 9 949 35. I 

2004-3035 6-I/4" I0-I/2 3.5 1031 98.2 

3035-4076 6-I/4" 12-I/2 9.5. 1041 83.3 

0-4076 61 26 4076 66.8 

DELAYS 

Casing - 14 shifts. 
Minor parts delay. 
Spot core. 

Spot core 

0 

0 

Drilling time by bit size, including down time. 

BIT ~$1ZE 

15" & 8-3/4" 

6-I/4" 

DEPTH 

0-1863 

SHIFTS TO DEPTH FOOTAGE 

27.5 1863 1863 

33.5 4076 2213 

installation of 7" casing required 14 shifts. 
These were divided evenly between the 8-3/4" 
and the 6-I/4" bit size. 

1863-4076 

Note: 

FT./SHIFT 

67.7 

66.1 

Drilling time by rock unit. 

ROCK UNIT DEPTH 

Dac i te O- 1330 

Early Volcanics ~:'~" 1330-2020 

Wh i teta i l - 2020-2810 
Mudstone 

Whitetai l-cgl. 2810-3920 

quartz-Mon- 3920-4076 
zonite 

0-4076 

*No te: 

SHIFTS TO DEPTH FOOTAGE FT./SHIFT 

14 1318 1318 94.1 

24 2004 686 28.6* 

9 2878 874 97.1 

lO 3902 I024 I02.4 

4 4076 174 43.5 

61 4076 4076 66.8 

14 sh i f t s  were spent in set t ing 7" casing. 
Al l  of th is  time is recorded under Early 
Voicanics. I f  th is  time is e l iminated,  
the FT./SHIFT for  the Early Volcanics is 
68.6 ft. 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

May 18, 1972 

TO: W. L~ Kurtz 

FROM: J. D. Sell 

Daily Drill Data 
Drill Hole A-2 
Diamond Core Drilling 
Longyear- TRK Mounted 44 
Superior East Project 
Pinal County, Arizona 

Attached is a daily log of the coring on drill hole A-2. The information 
shown is the date, depth of hole at end of day, the footage cut during 
the day, the hours charged to drilling, the number of shifts involved, 
short comments on the delays involved, the size of core, the geologic 
units and contact footages. 

Compiled from this daily data is a breakdown of the shifts and footage by 
a) depth bracket based on Longyear's footage rate contract, and b) by 
geologic units encouritered. 

James D. Sell 

JDS:lad 
Attach. 

cc: HLCrittendon 



O DRILL CORING 
LONGYEAR TRK-44 

DEPTH AT 
DATE END OF DAY 

1972 
Feb.. 21-24 4078 

25-29 4079 

March I-3 4079 

4 4107 28 

6 4138 31 

7 4185 47 

8 4231 46 

9 4291 60 

10 4314 23 

II 4352 38 

12 . . . .  

13 4364 12 

14 4409 45 

15 4433 24 

16 4463 30 

17 4513 50 

DRILLING 
FOOTAGE HOURS SHIFTS DELAYS 

l l  

12 

8 

22 . 3 

16 3 

14 3 

24 3 

24 3 

8 

22 

9 

23 

16 

16 

24 

3 

3 

3 

3 

3 

3 

3 

Setting up; making up drill string; 
drilling out plug and cave to 4078. 

Cemented; drilling out cement to 4079. 

Stuck rods and core tube, recovered 
them, cemented, drilled back down. 

Mixed mud. 

Tripping; bi t  change (59'). 

Rods; equip, repair. 

Bit change (153'). 

Tripping. 

Equip. repair. 

Tripping; bit  change (73'). 

Tripping; blt change (69'). 

i ' Tr pplng. 

FORMATION 

NQ Wireline 
4079 

p~;pl cut by 
dikes and 
masses of Tqm 

1 
4288-4295 f a u l t .  

¢ 
TQm 

4321 

pCpi 
with 
minor 
Tqm 

I 



m 

18 

19 

20-31 

April 1-17 

4521 

m - -  

4521 

4230 

8 4 3 

w m  

16-I12 

17-I12 

Shiv wheel broke; repair; rods stuck. 

Attempt to recover rods and core. 
Hole abandoned. 

Lost core bar re l ,  8 f t .  of core, and 
265 feet  of NQ rods. 
Whipstock (wedge) i n s t a l l e d .  

$ 
4521 



DRILL HOLE A-2, CORING 

Drilling Time, by footage brackets, including down time. 

Depth Size Shifts Days Footage Ft/Shift 

4079-4513 NQ(NX) 36 12 434 12.1 

4513-4521 NQ(NX) 3 l 8 2.7 

Totals 39 13 442 

Troubles 

4 blt changes; 
equip, repair. 

Broke shiv wheel; 
rods stuck and lost. 

11.3 average 

Rock Unit Interval Size 

Quartz Monzonite 
(62%) and Pinal 
Schist (38%) Mixed 

SchiSt (93%) and 
Quartz Monzonite (7~) 
Mixed 

Unknown 
(Not Recovered) 

Tota 1 s 

_S.h.lfts to Oep.th 

4079-4352 NQ(NX) 21 4352 

4352-4513 NQ(NX) 15 4513 

4513-4521 NQ(NX) _33 4521 

39 

Footage 

273 

161 

8 

442 

Ft/Shift 

13.0 

10.7 

2.7 

11.3 average 



TAB 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

May 23, 1972 

T O e  

FROM: 

W.L,  Kurtz 

J. D. Sel l  

Da i ly  D r i l l  Data 
D r i l l  Hole A-2W (Wedge) 
Diamond Core D r i l l i n g  
Long.year - TRK Mounted 44 
Super ior ,East  Pro ject  
.~inal, County, Arizona 

.Attached is a d a i l y  log  of the cor ing on d r i l l  hole A-2W. This is a 
wedged hole taking o f f  from the o r i g i na l  hole A-2 at a depth of 4230 fee t .  
The same crews worked both A-2 and A-2W. The informat ion shown is the date, 
depth of  ho le  at theend  of ,the day, the footage cut dur ing the day, the '.~ : 
hours charged t o  d r i l l i n g ,  the number of s h i f t s  involved, short  comments 
on the delays involved, the size of the core, the geologic un i ts  and 
contact  footages. 

Compiled from t h i s  da i l y ,  data is a breakdown o f  the s h i f t s  and footage 
by a) depth bracket based on Longyear's footage rate cont rac t ,  and b ) b y  
geologic un i ts  encountered; 

JD$:lad 
At tach.  
cc: HLCrittendon 

/ /  
• j 

James D. Sell  



DRILL HOLE A-2W (WHIPSTOCK WEDGE) 
Longyear, Truck Mounted 44 

DATE 

1972 
Apr i l  18 

DEPTH AT DRILLING 
END OFDAY FOOTAGE HOURS "SHIFTS 

4230 

19' 4236 6 

20 

21 

22 

23 

4295 59 

4327 

4335 

32 

8 9 

m m  ~ 

--  2 

4 3 

24 3 

13 2 

2 

DELAYS 

Dr i l l i ng  out of whipstock. 

Change to coring b i t .  

Tripping; b i t  change (97') .  

Tripping; b i t  change (8')  

FORMATION 

NQ Wlrel ine 
4230 

Fgp cut by dike 
& masses of Tqm 

4276-~4289 Fault 
t 

Tqm 

4 2o 

24 4373 38 16 3 

25 4391 18 

26 4415 24 

27 4465 50 

9 3 Tripping; b i t  change (47') ;  survey 

11 3 Survey; t r ipp ing;  b i t  change (33') 

20 3 Tripping. 

p pi 
with dike and 
masses of Tqm 

28 4514 49 24 3 

29 4526 12 5 3 Tripping; b i t  change (104'). 

3O 

May I 4569 43 22 3 Tripping; b i t  change (50') .  

2 4600 31 

3 4617 17 

14-1/2 3 

12 3 Tripping; b i t  change (40' ) .  
t • 

4613 4622 Fault 



4 4641 24 12 

5 4701 60 24 

6 4717 16 9 

. . . . . .  

8 4726 9 6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

4747 

4778 

4817 

4865 

4875 

4877 

4895 

494O 

494O 

21 13 

31 16 

39 21 

48 24 

I0 1-112 

~ w  . m  

2 1 

18 8 

45 20-I/2 

3 

3 

3 

3 

3 

3 

3 

3 

' 2 

3 

3 

3 

3 

Tripping; b i t  change (32'). 

i • | • Tripp ng, b i t  change (67 ) .  

Trlpp=ng, blt  change (9'); equip. 
repair. 
Tripping; bit change (21'). 

Tripping; bi t  change (40'). 

Rig repair. 

Tripping; bl t  change (97'). 

Tripping; added new l ight-weight 
rods (lO00')• 
Spi l t  plpe; tr ipping; recovered rods. 

Stuck rods• 

Stuck rods; hole abandoned. 
818 feet of NQ(NX) rods and core 
barrel lost. 

p~pi cut by dikes 
and masses of Tqm 

j 



• ~ . g "  

DRILL HOLE A-2W, CORING 

D r i l l i n g  time, by footage brackets, including down time. 

DEPTH SIZE SHIFTS DAYS FOOTAGE FT/SHIFT TROUBLES 

4230-4514 NQ(NX) 25 9 284 II.4 4 bit-changes. 

4514-4940 NQ(NX) 47 16 426 

Totals 72 25 710 

9 . /  8 b i t  changes; equip. 
repair ;  stuck rods. 

9.9 Lost core barrel and 
average 818 feet of rods. 

ROCK UNIT 

.Q; Monzonite ]4~, 
P. Schist 26~ 

INTERVAL SHIFTS TO DEPTH 

4230-4327 8 4327 

P. Schist 89%, 
q. Monzonite 11% 

FOOTAGE FT/SHIFT 

P. Schist 53~, 
Q.Monzonite 47% 

97 

4327-4465 14 4465 138 

12.1 

9.9 

4465-4569 9 4569 104 II.6 

P. Schist 82~, 
Q.Monzonite 18% 4569-4865 30 4765 

Q. Monzonite 73~, 
P. Schist 27% 4865-4940 

Totals 

296 9.9 

11 4940 75 • 6 . 8  

710 72 9 . 9  a v e r a g e  

k : 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

September 26, 1972 

TO: W. L, Kurtz 

FROM" J. D. Sell 

Drill Hole A-2 
Drilling and Cost Summary 
Superior East Project 
Pinal County.i Arizon a 

Drill hole A-2 was rotary drilled from the surface to a depth of 4076 feet by Coffey 
Drilling Company using a Mayhew-3000 and high pressure aTr. Drilling commenced 
January 13, 1972 and terminated on February 7, 1972. Four-inch casing was set and 
cemented in preparation for coring operations. 

Coring was commenced by Longyear Drilling Company using a truck mounted (TRK)-44 
rig on March 4, 1972 and terminated coring Qn March 17, 1972 after coring from 
4076 feet to 4521 feet, for a total of 445 feet using NQ wireIine. 

The core barrel stuck at the termination depth and recovery attempts were unsuccess- 
ful. The hole was abandoned on April 17, 1972 and a wedge (whipstock) set. (See 
report on drill hole A-2W for new hole below wedge,) 

The hole diameter and depth intervals are as follows: 

Hole Size Depth Interval Foota@e 

15 inch 0-21 feet 21 
8-3/4 inch 21-1863 feet " 1842 
6-I/4 inch 1863-4076 feet 2213 
.NQ 4076-4521 feet 445 

Casing, etc., remaining in the hole is as follows= 

Casin~ Size Depth Interval .Remaining 

10-3/4 inch 0-21 fee.t 
~ 4 inch 0-401.9 feet  

21 
4019 

Also los t  and abandoned were 290 feet  of  NQ rods and a core barrel in the bottom of  
the hole, 



| 

W; L. Kurtz - 2 - September 26, 1972 

The cost breakdown of d r i l l i ng  A-2 is as follows: 

Rotary Dr i l l ing  Core Dr i l l ing  
Cost  S / f t .  Cost S/f t .  

Total 
Cost S/f t .  

a) Direct Dr i l l ing $70,102.69 $17.20 
b) Site Preparation 4,016.64 0.99 
c) Sampling 1,812.20 0.44 
d) Supervision 1,925.44 0;47 

$20,804.77 $46.75 $90,907.46 $20.I:I. 
120;00 0.27 4,136.64 0.91 

5,372.07 12.07 7,184.27 1.59 
3r936.15 8 ;85 5,861.59 1.30 

Total s $77,856.97 $19.10 $30,232.99 $67.945108,089.96 $23.91 

See D r i l l  Hole Summaries report dated October 1, 1971 for explanation of categories. 

The high sampling cost during coring was incurred with the use of three f u l l - t i m e  
samplers for core catching secur i ty.  

D r i l l i n g  rate during rotary d r i l l i n g  was 66.8 feet per sh i f t  and during coring was 
9.9 feet per s h i f t .  

J James D. Sell @ 

JDS:lad 

cc: HLCrittendon 



AMERICANSMELTING AND REFINING COMPANY 
Tucson Arizona 

September 26, 1972 

TO: W, L. Kurtz 

FROM: J. D, Sell 

Dri l l  Hole A-2W 
Dri l l ing and Cost Summary 
Superior East ProJect 
Pina..l County, Arizona 

Dri l l  hole A-2W was started from a wedge (whipstock) set in hole A-2 at a 
depth of 4230 feet. Coring commenced on April 19, 1972 and terminated on 
May 18, 1972 at a depth of 4940 feet. A total of 710 feet of NQ was cored 
for the hole. The hole was dri l led by Longyear Dri l l ing Company using the 
truck mounted (TRK)-44 machine used previously on hole A-2. The hole was 
terminated and abandoned with the loss of a stuck core barrel and rods; 

In addition to the core barrel, 810 feet of NQ rods were lost in the A-2W 
portion of the hole. Also lost in the upper portion (A'2 area) were 1130 feet 
of NQ casing (from 2949-4079 feet), 4019 feet of 4-inch casing (from 0-4019 
feet), and 21 feet of lO-3/4-.inch casing (from 0-21 feet). The last two 
items were original ly lef t  in hole A-2 and remained upon abandonment of 
hole A-2W. 

The cost breakdown of the coring in A-2W is as follows: 

Core Dri11ing 

Cost " S i f t .  

a) Direct Dri l l ing 
b) Site Preparation 

• c) Sampling 
d) Supervision 

$12,797.63 $18.02 
160.00 0.23 

4,018.75 5.66 
1,675.16 2;36. 

Totals • $18,651.54 $26.27 

See Dri11 Hole Summaries report dated October I,  1971 for explanation of the 
categories. 

Core rate for A-2Wwas 9.9 feet per shift .  

~J ' /  J. D. Sell ~ 

JDS:lad 

cc: HLCr i t tendon 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

September 26, 1972 

0 

TO: W, L. Kurtz 

FROM: J. D. Sell 

Dri l l  Hole DCA-IA 
Dri l l ing and Cost Summary 
Superior East Project 
pinal County, Arizona 

Dri11 hole DCA-IA was a reentry into the previously dri l led DCA-I hole of the 
Miami Copper-Superior Oil jo int  venture. 

ASARCO cleaned the hole with a churn d r i l l  and set four-inch stabilized casing to 
the depth of 4002 feet. Coring with a CP-50 rig using NX wireIine commenced on 
November 17, 1971 and terminated on February 9, 1972 at a depth of 5813 feet, for 
a total of 18If cored feet. 

No casing was recovered upon termination of the hole. 

The cost breakdown of DCA-IA is as follows: 

Clean-out Core Dr i l l ing Total 
Cost S/ft, Cost :S/ft. Cost S/f t .*  

a)Direct Dri l l ing $13,812.77 
b)Site Preparation - - -  
c)Sampling - - -  
d)Supervision 860.00 

$3.45 $73,351.62 $~40.50 
- 1,598.56 0.88 
- 609.64 0.34 

0.21. 5,531.69 3.05 

$87,164.39548.13 
1,598.56 0.88 

609.64 0.34 
..6,391.69 3.53 

Totals $!4,672.77 $3.67 $81,O91.51 $44.77 $95,764.28 $52.88* 

*Cost per foot based on cored footage. 

See Dri l l  Hole Summaries report dated October I,  1971 for explanation of categories. 

Dri11ing rate during the core dr i l l ing averaged 9.8 feet per shift .  

U 
Ja s D. Sel, 

JDS:lad 

cc: HLCrittendon 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

September 28, 1972 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Cost Summary 
as of September I, 1972 
Superior East Project 
Pinal County, Arizona 

This report summarizes the authorizat ion expenditures of the Superior East 
Project frommid-1970 to September l ,  1972. The report w i l l  supplement 
the detailed d r i l l i n g  expenditure report in preparation by H. L. Crittendon. 

Five authorizations have been secured for the Superior East Project, as 
shown in Table I. As of September l, 1972 unexpended funds of $8,129.77 
were remaining from a total authorization of $800,000.00. 

TABLE l - -  Authorizations and Expenditures 
Unexpended 

Number Authorized Expended (9-I-72) 

MA-OOIO $ 45,000.00 
MA-OOlO-Ol 31,000.00 
MA-OOIO-02 55,000.00 
MA-OOIO-03 260,000.00 
MA-O010-04 409,000.00 

$ 45,000,00 Zero 
31,000.00 Zero 
55,000.00 Zero 

260,000.00 Zero 
400,870.23 $8,129.77 

Totals $800,000.00 $791,870.23 $8,129.77 

The first three authorizations were essentially for land acquisition~ 
geologic studies, and related costs. The last two were essentially drilling 
phase authorizations with some drilling being accomplished on authorization 
-02. 

Individual Drill Hole Summaries have been sUbmitted on all the holes drilled 
to date. The figures reported are not final as some belated costs (refund 
on casing, drill bits, etc.) have been incurred. Similarly, the costs 
reported will vary somewhat from those reported for direct drilling costs 
in H. L. Crittendon,s report. 

In an attempt to relate total expenditures on the project to those incurred 
during the d r i l l i n g  phase (authorizations -03 and -04), Table 2 has been 
compiled along the categories given in the individual Dr i l l  Hole Summaries. 
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TABLE 2 - Costs by Categories 

Drill Hole Costs 
Total Project 

Costs 

Category 
Individual 
Accounts 

Accounting 
Authorizations All 

-03 & -04 Authorizations 

Drill Hole Segment 
a) Direct Drilling $534,628.17 
b) Site Preparation 18,578.32 
c) Sampling 22,319.77 
d) Supervision 36,811.49 

Subtotal (612,337.75) 

$549,495.00 
16,932.O2 
18,541.06" 
1,979.88" 

$599,961.51 
33,087.84 
25,529.28* 
2,285.67* 

Project Segment 
A) Administration 
B) Miscellaneous 

Subtotal 

26,860.16 
39,343.79 
(66,203.95) 

11,094.49" 
13,398.53 

17,267.96" 
42,850.63 

PA+c+d(extra)** 
PA+c+d(total) 

--- 49,429.29"* 70,887.34** 
(85,991.42) (81,044.72) (I15,970.25) 

TOTALS $678,541.70 $ 6 6 0 , 8 7 0 . 2 7  $791,870.23 

*These figures recorded by accounting office. However, they do not reflect 
total cost applicable to the category -- the additional costs were consoli- 

dated by the accounting office and are here recorded under the PA+c+d(extra)** 
category. The individual figures (*) plus the extra (**) have been totaled 
in category PA+c+d(total) for comparative purposes. 

The slightly lower total under authorizations -03 and -04 is a reflection 
of the work done under -02 authorization and charged to the individual 
accounts. 

Table 3 is a compilation summary of the individual drill hole records with 
some correction from the original submitted. The table is compiled in the 
order of drilling sequence for the holes. The categories are the same as 
in Table 2. Rotary drilling is (R) while core drilling activities are (C) 
after the drill hole number. 
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j', ?~. 
j-~ ~,rp,.',.t "C 

f~,/3/' 

TABLE 3 " Individual Dr i l l  Hole Categories and Costs 

Drill Hole Number (Activity). (footage) 

Category Cost Subtotal Sif t .  Total Si f t .  

M-IA (R) (2402 feet)*  
a) $3,541.30 
b) --- 

C) "'- 

d) 620.00 
(2402 feet) $ 4,161.30 $ 1.73 

M-IA (C) (2920 feet) 
a) $82,238.40 
b) 648.41 
c) 3,048.64 
d) 5,970.II 

(2920 feet) 91,905.56 
(2920 feet)* 

31.47 
$96,066.86 $32.90 

*Drill hole originally rotaried to depth of 2402 feet and cased with 3-I/2" 
casing. ASARCO removed the 3-I/2" and installed 4" casing. The casing costs 
are reflected under the Rotary activities. Total cost per foot includes the 
rotary costs, but is calculated on the cored footage. 

A-I (R) (1309 feet) 
a) $26,832.26 
b) 2,090.92 
c) 1,428.75 
d) 2,339.71 

(1309 feet) $32,691.64 $24.97 

A-l (C) (820 feet) 
a) 
b) 
c) 
d) 

(820 feet) 
(2129 feet) 

$20,067.25 
85.00 

433.86 
1,814.23 

22,400.34 27.32 
$55,09].98 $25.88 
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TABLE 3 - Continued 

A-4 (R) (3593 feet) 
a) 367,845.78 
b) 2,873.29 
c) 3,756.95 
d) 5,105.73 

(3593 feet) $79,581.75 

A-4 (C) (3071 feet) 
a) 395,638.17 
b) 267.75 
c) l ,647.60 
d) 5,122.20 

(3071 feet) I02,675.72 
(6664 feet) 

A-5 (R) (3145 feet) 
" ~  $46,045.28 

b) 5,789.00 
c) 191.31 
d) 1,811.O7 

(3145 feet) $53,836.66 

A-5 (C) (None) 
- -TT-  

b) 
c) 
d) 

(None) 
(3145 feet) 

m m m  

203.75 

203.75 

DCA-3A (R) (485 feet) 
a) 31,550.25 
b) 725.00 ~ 
C)  - - -  

d) IOO.OO 
(485 feet) $ 2,375.25 
(485 feet) 

DCA-IA (R) (4002 feet)* 
a) $13,812.77 
b) --- 
C) --- 

d) 860.00 
(4002 feet) 314,672.77 

322.15 

33.43 

$17.12 

34.90 

$ 3.67 

$182,257.47 

$ 54,040.41 

$ 2,375.25 

327.35 

$17.18 

$ 4.90 
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TABLE 3 - Continued 

DCA-IA (C) (1811 feet) 
a) $73,351.62 

~,~ b) 1,598.56 
c. c) 609.64 
~" d) .5,531.69 

(1811 feet) 
(1811 feet)* 

81,091.51 44.78 
$95,764.28 $52.88 

*Drill hole originally rotaried to depth of 4002 feet. ASARCO cleaned the 
hole and installed casing as reflected under Rotary costs. Total cost per 
foot includes rotary costs, but is calculated on the cored footage. 

A-2 (R) (4076 feet) 
Q,~, a) $70,102.69 
~,Fc b) 4,016.64 
l~;. c) 1,812.20 
~#~ d) 1,925.44 

(4076 feet) $77,856.97 $19.10 

A-2 (C) (445 feet) 
a [ -  $20,804.77 
b) 120.00 
c) 5,372.07 
d) 3,936.15 

(445 feet) 30,232.99 67.94 

A-2W (C) (710 feet) 
a) $12,797.63 
b) 160.00 
c) 4,018.75 
d) 1,675.16 

(710 feet) 18,651.54 
(5231 feet) 

26.27 
$126,741.50 S24.23 

Taking the above Table 3 footages and costs, a subtotal is calculated in 
Table 3a. (Subtotal cost in Table 2, Individual Accounts) 

TABLE 3a - Subtotal for all drill holes: 

Footage. Cost_ S/ft-- 

22,385 feet $612,337.75 $27.35 
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Project costs applicable to the same period and activities were subtotaled 
in Table 2, Individual Accounts. A subtotal of these accounts is given in 
Table 3b. 

TABLE 3b - Project CoSts and Footage 

Pro~ ect. Segments Costs Subtotal S / f t .  

A $26,860.16 
B 39,343.79 

(22,385 feet) $66,203.95 $2.96 

Table 4 summarizes the individual accounts for the total drill holes and 
project costs incurred during the Drilling Phase. 

TABLE 4 - Summary: Drilling Phase 

Segment Footage Costs S/ft. 
Drill Holes 22,385 $612,337.75 $27.35 
Project 66,203;95 2.96 

TOTAL 

Costs S i f t .  

$678,541.70 $30.3l 

Table 5 was prepared from the breakdown of figures in Table 2 (Individual 
Accounts) to show the percentages of the total expenditures during the 
drilling phase as charged to direct drilling, field overhead, and project 
segment. 

TABLE 5 " Percentage of Individual Accounts Costs (Drilling Phase) 
i 

Segment Cost ~ Pe rcen tape . 

Direct Drilling (a) $534,628.17 78.79% 
Field Overhead (b,c,d) 77,709.58 II.45 
Project (A,B) 66,203.95" 9.76 

TOTAL $678,54 I. 70 100.00% 

Tables 3 through 5 were compiled from figures on individual drill holes 
during the drilling phase from records of the exploration department. These 
figures are reproduced in Table 2 under Individual Accounts (first column 
of numbers), The second column of numbers in Table 2 are the accounting 
department figures for approximately the same time. The third column is 
the accounting department figures over the total authorization expenditures 
for the project. 

For a more accurate and comparative examination of costs distributed in the 
various categories, it is necessary to assign costs for categories "c", "d", 
and "PA", as the accounting department did not separate the various charges 
as did the exploration department. For the assignment I have compiled the 
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PA+c+d (total) figures for figure columns one and three of Table 2 
($85,991.42 and $I15,970.25, respectively). Then, using the figure one 
column (individual accounts) ratios of c/(PA+c+d, total), d/(PA+c+d, total), 
and PA/(PA+C+d, total) and applying these ratios against the PA+c+d (total) 
of figure column three (Total Project) the appropriate figures for c, d, 
and PA could be assigned for figure column three (Total Project). 

Using the above modified figures, Table 6 is compiled showing the modified 
total costs of the authorized expenditures and the related cost per foot. 

TABLE 6 Modified Total Project Costs of At1 Authorizations 

Category Cost Subtotal S/ft. Total 
D'rill Hole Segment 

a) $599,961.51 
b) 33,087.84 
c) 30,101.01 
d) 49,644.93 

(22,385 feet) $712,795.29 $31.84 

S/ft .  

Project Segment 
A $ 36,224.31 
B 42,850.63 

(22,385 feet) 
79,074.94 3.53 

$791,870.23 $35.38 

Table 7 was prepared from the breakdown of the figures in Table 6 (Modified 
Total Project Costs) to show the percentage of the total expenditures 
during all authorizations as charged to direct drilling, field overhead, 
and project segment. 

TABLE 7 - Percentage of Total Authorization Costs of Project 

Segment 

Direct Drilling (a) 
Field Overhead (b,c,d) 
Project (A,B) 

TOTAL 

Cost Percentage 

$599,961.51 75.77% 
I12,8~3.78 ~ 14.25 
79,.074.94 9.98 

$791,870.23 I00.00% 

Comparison of the percentages as shown in Table 5 and Table 7 suggests that 
the direct drilling costs have been between 75 and 78 percent of the total 
costs of the Superior East Project. 
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In a more d e t a i l e d  breakdown o f  the d i r e c t  cos ts  incu r red  dur ing  the 
p r o j e c t ,  H. L. C r i t t e n d o n  w i l l  a l so  compare t h i s  cos t  w i t h  the o r i g i n a l  
c o n t r a c t o r ' s  b id .  This  w i l l  enab le  us to  more r e a l i s t i c a l l y  a n t i c i p a t e  
t o t a l  d r i l l i n g  and r e l a t e d  cos ts  on a comparable p r o j e c t .  

JDS:lad 

cc: HLCrittendon 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

January 22, 1973 
"q "AA 

TO: W.L. Kurtz 

FROM: H. L. Crittendon 

Rotary Drilling Report 
Bohme Project 
Gila County, Arizona 

The following will be a general discussion of the rotary air drilling 
performed on the Bohme Project by Whatley Drilling Co. Cost breakdowns for 
direct drilling costs are given on the attached Drill Hole Summary Sheets. A 
brief discussion will be given regarding contractura] and technical difficulties 
encountered in this project. 

Ge ne ra I 

Two holes have been completed at depths of 1690 feet and 1988 feet. Rock 
types encountered are dacite capping and underlying Whitetail conglomerate. 
Both rocks are considered, in general, moderately competent air drilling forma- 
tions but local sloughing and lost circulation can be present. Water present 
in the dacite is relating to fractures and the basal tuffaceous unit. Water 
present in the two holes drilled was noted as follows: 

De,pth Encountered ( f t . )  Est. Volume (gals./min.) 

AH-I 230 - 250 20-70 
AH'2 550 and 620 ~ 25 

A severe lost c i rculat ion zone is present in AH-2 above 400 f t .  Static 
water level is at ± 450 ft. 

The amount and location of the water present in the dacite has an effect 
on the d r i l l i n g  performance in the underlyingWhitetai1. As yet, no water in~lux 
has been noted in the Whitetail nor have lost c i rculat ion zones been present. 

Seq,uence of Events ~- AH-I 

Hole d r i l l ed  to 1690 feet without d l f f i c u l t i e s  - -  
Some drag notice @ ± 1400 f t ,  but very l i t t l e  f i l l  on connections --  
Noticed increased drag and f i l l  at 1690 f t .  Blew hole 15 minutes while deciding 

to continue or come out of hole - -  
Pulled 5 jo in ts  with some d i f f i c u l t y ,  hammer plugged and pipe stuck solid - -  
I03-I/2 hours spentbyWhatley recovering d r i l l  pipe. Operation required use of 

four d i f ferent  hydraulic jars because of mechanical d i f f i c u l t y  in ~ars. 
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Pipe almost certainly would have been retrieved immediately if first jar 
had worked properly. All in all, an excellent fishing job by Whatley 
considering difficulties present -- 

Re-entered hole and established definite cave zone at 1320 ft. in Whitetail. 
Unable to penetrate and clean zone with air -- 

Cemented hole with lO0 sacks of cement. Re-cemented with 40 sacks, unable to 
penetrate cave zone -- 

Mixed mud and washed to bottom with some difficulty. Hole not clean but decision 
made to set casing -- 

Washed casing to bottom with ± 30 fill present -- 
Casing came unscrewed while setting last joint. Pumped cement and plug down before 

it was known that casing had unscrewed -- 
Screwed casing back in with rotary table. Unable to pump plug down, casing 

pressured up. 

Sequence of Events -- AH-2 

Broken zone encountered in dacite at ± 350, some lost circulation noted -- 
Hole cemented with lO sacks Cal-Seal, apparently successful -- 
Second sloughing zone encountered at 390 ft. Cemented with 15 sacks cement -- 
First water encountered at 550 feet -- 
Hole continued successfully to I028 -- 
Hammer bit broke in hole. Not possible to retrieve bit but able to reach bottom 

with tap -- 
Possible fault zone with abundant soapstone noted, probably at ± 760 feet -- 
Two plug-back cement jobs at 420 ft. and 760 ft.-- 
Bit retrieved. Hole appeared to be in shape to continue drilling. As a pre- 

cautionary measure it was decided to cement hole -- 
Hole cemented with 200 sacks cement (plug-back @ 420 ft.). Cement reached to 

30 ft. from surface .... 
Hole deviated at I]5 ft., probably due to dog'leg -- 
Drilled to 795 ft. Dacite cave coming from 320-390 feet -- 
Hole cemented with lO0 sacks cement -- 
Completed hole to 1988 ft. with minimal difficulties but some dacite cave still 

present -- 
Set casing on bottom, washed bottom 20 feet -- 
Cemented casing and dropped plug. Pressure of plug on impact apparently caused 

casing to burst, unable to build up pressure in casing -- 
Re-cemented and. dropped second cement plug, nopressure build-up but casing still 

i n t a c t ,  

Contractural Difficulties 

In hole AH-1 the con t rac to r  would not be respons ib le  f o r  c leaning the hole 
a f t e r  freei~ng, stuck d r i l l  pipe:.and, in e f f e c t ,  would not honor the cement clause 
in the d r i l l i n g  agreement. Hole d i f f i c u l t i e s  were d e f i n i t e l y  compounded by the 
f i s h i n g  ope ra t i on .  I t  is f e l t  tha t  the c o n t r a c t o r  should not rever t  to  an 
hour l y  ra te  at  his op t ion  because adverse d r i l l i n g  cond i t i ons  are present in a 
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footage drilling contract, especially when the difficulties are circumstantial 
and a large part of his own making. Contractor should leave the hole in condi- 
tion such that casing may be set with a reasonable chance that casing can be 
set on bottom before going on hourly rates. Conversely, it is not felt that 
the contractor should be held to an obviously undrillab]e condition, and 
that casing should be set or some other reasonable alterative if drilling ahead 
would be dangerous or excessively expensive for the contractor. 

Contractural difficulties in AH-2 were first presented in the interpretation 
of hourly charges after fishing commenced for the broken hammer bit. The 
question is should ASARCO be responsTble for conditioning (cementing) the hole 
to the point of being absolutely clean in order to retrieve a broken bit in the 
hole? A very slight amount of cave present might prevent the bit from being 
fished out. Also, in the case of the deviated hole -- should ASARCO be respon- 
sible? This is a very difficult point and subject to interpretation. In most 
standard footage contracts the company assumes all responsibility and conse- 
quences for work done on an hourly rate which the ~ requests such as 
coring, casing, surveying, etc. In the case of Whatle~ s cement lob, it was 
done at contractor's request. The techniques, materials, etc. were all his 
responsibility, it was also made known that there was a severe dog-leg where 
the hole had deviated, very likely caused by not putting a collar behind the 
hammer tool. It can be argued whether mistakes were indeed made (difference 
of opinion) or even if ASARCO should be responsible for obvious errors (other 
than gross or deliberate) when on an hourly basis. 

Considerable difficulties were also presented in the interpretation of 
Whatley's loosely worded drilling agreement. This agreement states that ASARCO 
pays for cementing and drilling of cement with no charge for waiting on cement 
to set up. My interpretation of this would define cementing as the cementing 
operation only. In practice, however, innumerable delays are incurred, mostly 
because of lack of planning. If contractor wants an a11,inclusive hourly 
operation for Cementing he should make this plain in his proposal, otherwise a 
strict interpretation of cementing time should be used. 

To avoid these difficulties in the future, although these particular 
difficulties are not likely to be repeated, I cannot offer any radically differ- 
ent approach to the problem. I do not believe that turn-key contracts would be 
applicable or fair on the dacite plateau. I do believe in a strict interpretation 
of hourly charges, I also believe that ASARCO's field representative should take 
responsibility of specify img: p~rocedures of casing, coring, and other hourly work 
and be responsible for the consequences. If ASARCO has to be responsible for 
cementing or hole conditioning, I believe ASARCO should specify materials and 
techniques. Under this type of arrangement ASARCO could be responsible for the 
loss of a hole. Using proven procedures, however, I believe the danger of 
completely losing a hole are remote. It is possible that a hole can collapse 
and that casing cannot be washed to bottom. Using 4 inch ID casing, however, 
the hole can probably be salvaged by setting NX casing through the 4 inch. 
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Techn.iques 

After reviewing hole conditions of the Superior East and Bohme projects, 
I believe certain general procedures should be followed. Although more rrsky, aTr 
drilling is preferred over mud drilling due to the savings that can be made in 
time and materials. The following practices are considered applicable to the 
Dacite Plateau drilling and reflect some of the problems encountered thusfar. 

I) Hole should be commenced with a ~ 9-inch diameter hole and used API 
7-inch casing set to seal of water, cave, and lost circulation zones 
in the dacite. Hole should be continued with 6-6-1/4-inch diameter 
and 4-inch ID casing set due to geological or drilling conditions. 

2) Cement jobs should be used judiciously when necessary. 
cement should require close supervision. 

Plug-back 

3) Cement should be Portland Cement Type III with a 2-3% addition of 
powdered CaCl 2. In hot weather temperature should be watched closely. 

4) Float shoes and cement plugs should be used in setting casing. Pressure 
should be watched closely when setting cement plug and pop-off valve 
set accordingly. Centralizers should be set in the 7, inch casing every 
100-200 feet. 

5) Thread lock compound should be used on 4-inch casing and casing 
stretched with approximate weight of casing and welded to surface 
pipe. Thread lock should not be used if there is danger of having 
to pull casing. 

6) A rotating kelley packer (air-head) should be used. Preferably with 
a square kelley. 

7) Casing depth should be determined by a strapped measurement and joints 
counted by ASARCO representative. 

8) Contractor's invoices from third parties should be included in his 
billing with mark-up attached. Excluding mud and cement. 

Future D r i l l i n g  

Two techn iques which appear to have much promise f o r  d r i l l i n g  in the Dac i te  
P la teau area a re :  

1) Aerated mud d r i l l i n g  - -  can be used under more severe hole c o n d i t i o n s  
tha~i s t r a i g h t  a. i r .  Would r e q u i r e  expe~ienced~crews and accep tab le  
equ i pment. 
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2) Use of 3-5/8 - 4-inch diameter Mission hammer to continue aTr 
drilling through 4-inch casing. NX drilling can continue drilling 
or NX casing set to bottom for later diamond drilling. 

Cos t Summa r.y 

The attached Hole Summary Sheets are self-explanatory. 

H. L. Crittendon 

HLC:lb 

Attachs. 
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Cemenfing,WOC (Hrly.) . ,~ C,O--I , I  ,~ 
Moving (Hrty.) [ " 
Misc. Delays (Hrly.) 
Gondifion Hole (Hrly.) t~,;~.*" " ~  , &--.2~, 
Misc. Servi'¢ es 

Ccntr~ctor Services i/.~'.~ "Z" , C) Y 
cTm~.,¢_-,,,if 6-t6, ~'Yl , 3 ~> 

I 

EQU! PMENT USED - I 

• " ...... " F ro r Rig: . ~ ~  
Drillers: CZ/]/i'~/~ " , ~ Fro,~ 

- - -  . j 

Collars: Fron 
Dr!ll.PlP:._e: - ~~~i~,://4f]. _ . 

.co~n~.e~sors: ~70. /.",",'miX. C7f2. ),v'~J. ~ "  E 
Pumas: ! / . .  " • Fro: 

e ~  ;,> ,_--: ~ ~, .h" -//oz, z-r "r ,,~m c 4  F--~o ~ 
r - - -  

F e a t 1  

Z5 

i j . / /z. ,  

• .%7 / / ~  

" " " .i~ ~/~.- 
. 7  ,~ . ° 

"/1 , • +~.:; Y;- 

C A S I N G  
Casing set Size Casing pulled 

7 "I ,2.0 ~. 
• ¢" /~,-~o " 

I 

MATERIALS BREAKDOWN 

ES'£ liI, CLUbtVE PENETRATIOIN RATE 
~.  , . , ,  , 

From O To ,~.~(') f t . /dhr, shift ,5-; 
f¥om To ft./hr. 



Holeno.~ /0/ /%,2.- .  Date star ted I / / / ' 3 /~  2- Total  depth  . / ~ " } ~ ' Y  

Contractor t~:J/'/7]'ZE.] / if~/~/////~"~' c/~ Oatecom, le ted / . 2 / / ~ / ' / . . ~ L . ~  Total footage //9,~'/ ,~ 2 

MATERIALS & SERVICES 
CA z lz " " I i v , ~ Z z / -  Y " D~/~/ / ,~  Co. 

/): ~ i, :~z.z. . " 

• 4:/~( 

& / z ¢ (4,f:/>'/,4-.< : ~. /~ 

TIME DISTRIBUTION Hm. Charge 

.2 x,.5/.{ . . . . . . . . .  
~ ' ~ l /  ----  M o v e & S e t - u p  
/ ~ { . . 7 ~ -  Tripping 

• " , Stand by 
. ~ O  ~ Repairs 

S p o t  core 

WOC 

Condition Hole 

Misc.  delays 

.~ c / 4 1  ,~/~: 
: , 2  .2~,1/ T o t a l  

CORE FOOTAGE 
Size• From To Recap; 

Fishing 
Casing 8 Casing WOC 

Total 
Es t .Cos t / f t .  , , 

ROTARY FOOt~4 r_. C A S I N G  
Size From To Size Casing set Size 

>;'-~'/Y ~ I /-~- , 7 "  /,'S 
2,..//{: /: / ~ :.i '-/" /? ,:,¢ 

I 
l C c s t / f t  

7. c<) 
l , ¢ , z  

~ 7  

,,, r 

I DIRECT COST BREAKDOWN 

i i  

ite~n ' Contractor i , Operator 

i Foo'o~ e i~ ~/~- 
I c~sin~ 3;  2 - / i  - 
r" ' ,~'~, U d " . . 5 - / , ~ f ' ,  " '2-/ 

!B i t s  
; Misc. Moteriols " I :#,'" ;~- 3 

Ccsing:WOC (Hriy.) 
Z 

C£m~n,fing~WOC !.. / (Htly.) I 
, L ioving (Hrly.) - 

_9 IMiss_ De'l'oys (Hrly.) , 
Condition Hole (Hrly.) 
.doe. Services p. 

I Cchtr.'2Ctor S,~rv c~s 

' d , /m  zT ~: : -  
/-:-%'d/V . 

Non- Charge 

/ 3 0  

z/3 yz. -  

/ o @ _ .  

• 4~ z" 
i 

,/.:x,., 
/ "7  
,-./,-/ 

Cas!ng pulled 

Quant i ty  
• / ! 

z/~, 7 .~£"£! 

. /P 

.a, 3 - l  

, I 

MATERIALS BREAKDOWN 
t I t e m  A m o u n t  

~22.. ,¢ ~ d b "  | 

4 / ~ 2 .  4(4-! , . $ 7  
2(--)..~z:J , ' / ~  

.'- ) " • / ,.,I.:- :.~ -- z..~" 

7 ~77 T / -~n  ..~.,',~ #/,.- / 
/~t,,~d. /)/z.,/) / :MM~:#m~. 

2,' / ~ 9  ~}-" 
_ ~-//%., ~ 

~ / , z ~ "  
/---L:I?/J1 

, i 

Aver. ft. "_/'- 2_'),2Z."~,.£:~ . 

Cornare£sors: 

I 1 "  O " " I ' i i 2 i ; I ~  - -  J ~ ' 

; E,Z. INCLUSIVE PEI"ETR'ATIOM RATE ] 

, ,',ore _ 4 '  TL_X .~~ :_ , . / r , ! . : ' ! ' ! _ {_ ' __~ 'S  .... i 
:" From To ft. / l~r. ! 

F,om ~"- ~ ~ Y o ~ O . ~ , ~ : i t . - / i ~ T . '  : - - - - ]  

[ E O U I  P ? . I E N T  U S E D  E S T I M A T E D  F O O T A G E  / B I T  
,. • , ,.., . , .  

_ E _ ~ ~ ~ c ,  oz, u 'From . To ~ - -  
" D S l ! e r s :  ~/Z/}A?/~" / From TO /'w,~r. ft. 

rl Coliors= Fro ~ . To Aver. ft. 
. ~  u ~ _ ~ ~ ~ ~ / ~ / ~ l  . " 

EST. ON-BOTTOM ~r - , , , - - "~ r ' l , ' ,N  RATE rl~l,~ ~II%R i ,LJ 

I ,'~L~.'/ES4- F./~/ZT ~//~/:_- 
I 



TAB 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

February 15, 1973 

# X-" 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Daily Drill Data - Unit Contacts 
Drill Hole AH-I 
Diamond Drilling, Boyles CP-50 
Bohme-Coryell Project 
Gila County, Arizona 

Attached is a daily log of the coring on drill hole AH-I. The information 
shown is the date, depth of hole at the end of the day, the footage cut 
during the day, the hours charged to drilling, the number of shifts 
involved, short comments on the delays involved, the geologic units 
and contact footages. The hole was cored NX for the total length. 

Compiled from this daily data is a breakdown of the shifts and footage 
by a) depth bracket based on Boyles footage rate contract, and b) by 
geologic units encountered. 

~ J a m e s  D. Sell 

JDS:lb 
Attachs. 

cc: HLCrittendon - w/attachs. 



D 

° 

DRILL HOLE AH-I CORING, CP-50 
(NX Core by Boyles Brothers) 

Nov. 25, 1972 to Feb. 6, 1973 

DEPTH AT DRILLING 
DATE END OF DAY FOOTAGE HOURS SHIFTS 

i l / 2 5 - 2 8 / 7 2  1690 - -  - 3 

29 1690 -- - 2 

30 1690 -- - 1 

12/01/72 1695 5 6 2 

02 1698 3 5 2 

03 . . . . . .  

04 1710 12 8- I /2  2 

05 1719 9 8 2 

06 1719 - -  - 3 

07 1719 -- - 3 

08 1773 54 24 3 

09 1783 I0 4 3 

I0 . . . . . .  

II 1783 -- - 3 

1783 

1783 

12 

13 

- 3 

- 3 

DELAYS 

Setting UP & mixing mud. 

Completed set-up; cleaning hole. 

Cleaning hole. 

8 hrs. cleaning hole; 2 hrs. equip. 
repair. 

7 hrs. equip, repair. 

7-1/2 hrs. equip, repair ;  hole caving. 

8 hrs. cementing. 

24 hrs. cementing. 

24 hrs. cleaning cement out. 

20 hrs. cementing. 

8 hrs. cleaning cement; casing parted~ 
b i t  change; 12 hrs. casing worEi ..... 
4 hrs. r ig repair.  

22 hrs. casing work; 2 hrs. r ig repair.  

24 hrs. casing work. 

FORMATION 

Whitetail Cgl. 



14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24-25 

26 

27 

28 

29 

30 

31 

I io i /73  

02 

O3 

04 

1783 

1783 

1787 

1863 

1943 

2020 

2081 

2153 

2183 

~ m  

2183 

2183 

2243 

2301 

2343 

2440 

2500 

2593 

m m  

m ~  

4 

o ~  

76 

80 

77 

61 

72 

30 

~ m  

60 

58 

42 

w ~  

97 

60 

93 

m 

m 

8 

21 

22 

22 

1:8 

20- i 12 

8 

23 

22 

16 

24 

16 

" 24 

3 

3 

3 

m 

3 

3 

3 

24 hrs. casing work; set NX casing. 

24 hrs, cementing casing, 

16 hrs. d r i l l i n g  cement. 

3 hrs. equip, repair  & mixing mud. 

2 hrs. pu l l ing  for  b i t  change. 

2 hrs. for  running in rods. 

6 hrs. for  mislatch & b i t  change. 

3-1/2 hrs. equip, repair .  

16 hrs. cementing 1623-2000', caving ground. 

24 hrs. d r i l l i n g  cement. 

9 hrs. d r i l l i n g  cement; 7 hrs, equip, 
repai r ;  8 hrs. pu l l ing  rods. 

I hr. mixing mud, 

2 hrs. equip, repair .  

8 hrs. b i t  change, mix mud, equip, repair .  

8 hrs. clean out mud p i t s ,  mix mud. 



3! 05 2652 59 

06 2742 90 

07 . . . .  

08 2810 68 

09 2900 90 

I0 2933 33 

14 

24 

m 

18 

24 

8- I /2  

3 

3 

3 

3 

3 

I I  3022 89 24 3 

12 3111 89 24 3 

13 3170 59 16 3 

14 . . . . .  

15 3233 63 20 3 

16 3321 88 22 3 

1-7 3393 72 24 3 

18 3423 30 16 3 

19 3473 15 50 3 

20 3533 60 20 3 

21 . . . . .  

22 . . . . .  

23 3570 37 16 3 

24 3588 18 8 3 

6 hrs; bit change; 4 hrs. equip, repair. 

6 hrs. equip, repair.  

Latch brok% started pu l l ing .  

12 hrs. t r ipp ing b i t  change; 3- | /2  hrs. 
equip, repair.  

8 hrs. t r ipp ing for  b i t  change. 

4 hrs. t r ipp ing & service r ig .  

2 hrs. equip, repair 

8 hrs. t r ipp ing (mislatch) 
b i t  change. 

2 hrs. equip, repair ;  7 hrs. mislatch 
b i t  change. 

4 hrs. pulled rods into casing. 

F i rs t  Aid Meeting. 

8 hrs. running rods to bottom. 

12-I/2 hrs. t r ipp ing b i t  change; 
3-1/2 hrs. equip, repair.  

Whiteta 1 Cgl. 
(Coarse) 

3390 
Whi tetai  I Cgl. 

(Mudstone) 

I 
Whitetail  Cgl. 

(Mudstone) 
3539 

Escabrosa Limestone 



25 

26 

27 

28 

29 

3623 35 16-112 3 

3657 3 4  17 3 

3667 10 13 3 

3686 19 12 3 

7-I/2 hrs. tripping for bit change. 

7 hrs. tripping mislatch bit change. 

12 hrs. tripping mislatch bit change. 

lO hrs. tripping mislatch bit change; 
2 hrs. equip, repair. 

I 
Escabrosa Limestone 

3674 
Martin Limestone 

30 3713 27 11 3 

31 3763 50 20 3 

lO-I/2 hrs tripping time; 2-I/2 hrs. 
surveying ideviation 3/4 ° from vertical). 

4 hrs. equip, repair. 

2/01/73 3823 60 23 3 1 hr. equip, repaTr. 

02 3863* 40 16 2 Twisted o f f  rods. 

03-06 . . . .  8 Cutting casing, pulling casing, rods, Martin Limestone 
moving to new drill site. 3863 

*Swing shift driller pulled on rods to break the core as he thought the core barrel was blocked at 3868 feet; 
however, the drill rods had twisted off but he was unaware of it as the weight indicator and water pressure 
gauge did not show much change. He then dropped the core barrel retriever down to pull the tube but the bottom 
broken ends of the rods were past the top of the lower broken rods and the retriever went into the open hole and 
became stuck by hanging up. 

Hole was abandoned with 440 feet of NX d r i l l  rods plus 13-foot core bar re l ,  tube, and b i t  (plus 5 feet  of core) 
l e f t  from 3415 to 3868 feet .  286 feet of NX casing 1eft from 1418 to 1704 feet .  Overshot re t r iever  and 600 feet 
of  w l re l l ne  cable lost  at around 3415 feet ,  



DRILL HOLE AH-I 

Drilling time by footage brackets, including down time (all NX coring). 

Depth Shifts Days Footage Ft/Shift 

1690-1988 45 17 298 6.6 

1988-2500 31 lO 512 16.5 

2500-2992 20 7 492 24.6 
2992-3493 23 7 501 21.8 
3493-3863 31 I L 370 ll.9 

Troubles 

Casing parted; cementing.; 
2 bit changes. 
Drilling cement; 
2 bit changes. 
2 bit changes. 
3 bit changes. 
5 bit changes (mislatches) 

1690-3863 150 52 2173 14.5 average 

Rock Unit Depth 

Whitetail Cgl. (Coarse) 
Whitetail Cgl. (Mudstone) 
Escabrosa Limestone 
Martin Limestone 

1690-3390 
3390-3539 
3539-3674 
3674-3863 

Shifts to Depth Footage Ft/Shift 

I12 3393 1703 15,2 
I0 3533 140 14.0 
15 3676 143 9.5 
13 3863 187 14.4 

150 2173 14.5 average 



TAB 



~zK 

AMERICAN SMELTING AND REFINING COMPANY 
Tucson Ar i zona 

April 17, 1973 

.+'© 

FILE MEMORANDUM 

Daily Drill Data - Unit Contacts 
AOF (American Oak Flat) Series 
Inspiration Consolidated Copper 

Company 
Rawhide Project Area 
Pinal County, Arizona 

Attached is the data secured from the drillers' logs of holes drilled by 
various contractors for ICC on their holes in the joint venture Rawhide 
Project area. Mr. Norm Whaley transcribed the drillers' notes into the present 
log form. 

Table One lists the data on each hole based on the type of drill and the rock 
units encountered, with the size of the hole, the shifts, footage, and feet 
per shi ft. 

Although each hole was apparently plagued with numerous problems, the rotary 
drilled holes progressed at a much higher foot-per-shift rate than did the 
diamond drill holes. 

James D. Sell 

JDS:Ib 
Attachs. 

cc: HLCrittendon 



Hole 

AOF-I 

D r i l l  

TYP e 

DDH 

DDH 

DDH 

DDH 

DDH 

DDH 

Rock Unit 

Dacite 

Whitetail 

Whitetail 

Diabase 

Dlabase 

Schist 

DDH Total 

TABLE ONE 

Depth Size Shifts to Depth [9otage 

0-II06 NCWL 77 If06 ll06 

II06-1524 NCWL 62 1524 418 

1524-2939 NXWL If7 2939 1415 

2939-3150 NXWL 17 3150 211 

3150-3237 BXWL 7 3237 87 

3237-3475 BXWL 35 3475. 238 

0-3475 315 3475 3475 

Ft/Sh i f t  

14.4 

6.7 

12.1 

12.4 

12,4 

6.8 

II.0 

Remarks* 

Does not include 16 
shifts of fishing. 

AOF-2 Rotary Dacite 

Rotary Whitetail 

Rotary Subtotal 

DDH Whitetail 

DDH Subtotal 

Total 

0-800 5"-4-3/4" 18 800 800 

800-1581 4-3/4" 42 1581 781 

0-1581 60 1581 1581 

1581-2993 NXWL If7 2993 1412 

1581-2993 If7 2993 1412 
- -  = 

0-2993 177 2993 2993 

44.4 

18.6 

26.4 

12.1 

12.1 

16.9 

Some spot cores. 

Does not include 23 
s h i f t s  of  f i sh ing ,  

AOF-3 Rotary Dacite 0-122 No time information a v a i l a b l e .  



L • 

I[II 

Hole # 
Dri l l  

Rock Un.it 

AOF-4 .Rotary Dacite 

Rotary Total 

Depth 

0-864 

0-864 

TABLE ONE - Cont'd. 

Size 

5-3/4"-5" 

Shifts to Depth Footage Ft/Shift 

20 864 864 43.2 

20 864 864 43.2 

Remarks* 

AOF-5 Rotary 

Rotary 

Rotary 

Dacite 

Whi te ta i l  

Whi te ta i l  

Rotary Total 

0-I040 

I040-1685 

1685-1755 

0-1755 

6-I/2" 14 1040 

6-I/2" 32 1685 

6-I/4" 7 1755 

53 1755 

1040 

645 

70_ 

1755 

74.3 

20.2 

lO.O 

33.1 

Does not include 
shifts for equip. 
change-over. 

25 

Totals of a l l  d r i l l i n g :  

Rotary Td-Tw 

DDH Td-Tw-db-sc 

1755 

3475 

133 

432 

4200 

4887 

31.6 

11.3 

*Al l  d r i l l l n g  had 
numerous problems. 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

April 25, 1973 

W.L.  

I i973 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Daily Drill Data - Unit Contacts 
Drill Hole AH-2 
Diamond Drilling, Boyles CP-50 
Bohme-Coryell Project 
Gila County, Arizona 

Attached is a daily log of the coring on drill hole AH-2. The information 
shown is the date, depth of hole at the end of the day, the footage cut 
during the day, the hours charged to drilling, the number of shifts involved, 
short comments on the delays involved, the geologic units, and contact 
footages. The hole was cored NX for the total length. 

Compiled from this daily data is a breakdown of the shifts and footage by 
a) depth bracket based on Boyles footage rate contract, and b) by geologic 
units encountered. 

~ D .  Sel l 
J D S : i b  

A t t a c h s .  

c c :  HLCrittendon - w / a t t a c h s .  



DATE 

NOTE: 

1973 

Feb. 

DRILL HOLE AH-2, CP'50 Rig 
Boyles Brothers; NX Coring 

Feb. 7, 1973 thru April II, 1973 

DEPTH AT DRILLING 
END OF DAY FOOTAGE HOURS SHIFTS DELAYS FORMATION 

Whatley's measurement of hole depth was 1988 feet; Boyles measured 1995 feet to bottom of last plug with 
cement on top of core. 

1 0  

11 

12 

13 

14 

15 

16 

17 

18 

19 

1995 . . . .  2 Whitetail Cgl. 

1995 . . . .  2 v x 

1995 . . . .  2 

1 9 9 5  . . . .  

. . . .  m l  

1995 . . . .  

2030 35 13 

2030 . . . .  

2053 23 6-I/2 

2112 59 16 

2138 26 II 

2 

m 

2 

2 

2 

2 

2-I/4 

2 

m 

16 hrs. moving & setting up. 

16 hrs. moving & setting up. 

4 hrs. setting up; 4 hrs. running 
rods; first plug at 504; 8 hrs. 
drilling cement. 
16 hrs. drilling cement & bottom 
plug. 

8 hrs. cleaning; separated casing; 
3 hrs. equip, repaTr. 
4 hrs. mix mud & pulling rods. 

16 hrs. running NX casing to 1700'. 

8 hrs. running NX casing to 2000'; 
l-I/2 hrs. reaming to 2030; 2 hrs. 
lower rods and mixing mud. 
2 hrs. equip, repair. 

5 hrs. equip, repair and pulling 
for bit change. 

Hol iday .  



Mar. 

20 

21 

22 

23 

24 

25 

26 

27 

28 

I 

2 

3 

4 

5 

6 

7 

8 

9 

I0 

11 

2233 

2253 

2323 

2413 

2489 

2561 

2633 

2722 

2790 

2868 

2921 

2997 

3083 

3133 

3163 

3262 

3342 

95 

2O 

70 

90 

76 

72 

72 

89 

68 

78 

53 

76 

86 

5o 

3O 

99 

80 

24 

8 

19 

22 

22 

23 

19-1/2 

24 

18 

22 

19 

24 

24 

15 

lO 

24 

23 

3 

l 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

3 

3 

2 other shifts unable to get to rig -- 
rain, snow, and mud. 
5 hrs. bit change; mix mud. 

2 hrs. tripping (mlslatch); bit change. 

2 hrs. tripping in. 

1 hr. equip, repair. 

3-I/2 hrs. tripping bit change; l hr. 
mud mix. 

3-I/2 hrs. tripping bit change; 
2-I/2 hrs. equip, repair. 
2 hrs. equip, repair. 

5 hrs. tripping for bit change. 

2 hrs. tripping bit change; 3 hrs. 
equip, repair; 4 hrs. broken water 
swivel repair. 
6 hrs. tripping; hung tube. 

1 hr. pu l l i ng  rods up o f f  bottom. 



II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3346 

3348 

3348 

3348 

3348 

3348 

m ~  

3348 

3373 

3393 

3430 

3430 

3454 

3500 

3533 

3583 

3603 

3654 

4 

2 

m m  

D R  

R R  

25 

2O 

37 

m ~  

24 

R ~  

46 

33 

50 

2O 

51 

6 

4 

m m  

m R  

R R  

~ R  

~ m  

m R  

10 

12 

16 

R ~  

16. 

m m  

16 

16 

24 

8 

24 

16 hrs. hauling fuel; broke wireline,etc. 
2 hrs. pulling for bit change. Snow. 
12 hrs. running rods; cave. Snow. 

Snow; unable to get to work. 

24 hrs. cementing (5 sacks); cleaning out. 

24 hrs. cleaning cement or waiting. 

24 hrs. cleaning; placing 5 sacks cement. 

24 hrs. cleaning; squeeze w/Geoseal. 

8 hrs. washing; 6 hrs. tripping; bit 
change. 
4 hrs. problems; 8 hrs. tripping; bit 
change. 
8 hrs. reaming (?) & snowed out. 

16 hrs. tripping rods; other shift 
not working. 
8 hrs. bit change; tripping in. 

Whitetail Cgl. 
3400 

Escabrosa Lms. 

8 hrs. change oil etc.; going back 
to bottom. 
8 hrs. bit change; reamed last 
50 feet. 
Slow going; heavy snow. 

12 hrs. bit change, helper 
sick (I/2 shift). 
Torquing up. 

Escabrosa Lms. 
3590 

Martin Lms. 

t 



Apr. 

3l 3683 29 15 

2 3710 27 24 

3 3749 39 16 

4 3762 13 IO 

5 3768 6 IO 

6 378l 13 12 

7 3781 . . . .  

m w  w m  m m  

9 3781 . . . .  

lO 3781 Termination of hole. 

II . . . . . .  

Al l  rods and casing pul led. 
Surface casing l e f t :  15 feet of 7 inch. 

3 

3 

3 

2 

3 

3 

2 

m 

3 

1 hr. equip, repair; 8 hrs. tripping 
bit change. 
Change of lead driller from Robinson 
to Kokko. 
Reamed 90 feet with new bit. 

8 hrs. tripping - bit change. 

6 hrs. tripping - bit change; 8 hrs. 
shift not working. 
14 hrs. running & reaming new bit to 
bottom 
12 hrs. pulling for 2 bit changes, 
reaming~ etc. 
16 hrs. pulling for bit change; 
8 hours, shift not working. 

24 hrs. drilling cave to 3440; pulling 
bit change. 
II hrs. breaking rods; 13 hrs. pulling 
casing. 
18 hrs. pulling casing; 6 hrs. loadTng 
rods. 

Martin Lms. 
3770 

Dripping Spring 
Quartzi te 

\ 

Dripplng Spring 
Qua rtz ite 



"DRILL HOLE AH-2 

Drilling time by footage brackets, including down time. 

Depth Shifts Days Fpotage Ft/Shlft 

i995-25|0 26 i i  515 i9.8 

2510-2997 20 7 487 24.4 

Troubles 

Casing parted, cementing; 
2 bit changes. 

3 bit changes. 

2997- 3500 48 18 503 I0.5 5 bit changes; Cave; snow. 

3500-3781 34 12 281 8.3 9 bit changes; cave; snow. 

1995-3781 128 48 1786 13.2 average 

Rock Un i t 

Whitetail Cgl. (Coarse) 

Whitetail Cgl. (Mudstone) 

Escab rosa -•imes t~one 

Martin Limestone 

Dripping Spring Qtzite. 

Depth Shifts to Depth 

1995-2937 44 2940 

2937-3400 40 3415 

3400-3590 18 3583 

3590-3770 18 3768 

3770-3781 8 3781 

1995-3781 128 

Footage 

945 

475 

168 

185 

13 

1786 

Ft/Shift 

21.5 

I I .9 

9.3 

10.3 

1.6 

13.2 
average 



AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

May 4, 1973 

W.L.K.  

2, t973 

TO: W.L. Kurtz 

FROM: H. L. Crittendon 

Drilling Report 
Bohme Project 

COSTS 

Enclosed are Drill Hole Summary Sheets with diamond drilling cost data contained. 
Direct drilling costs for rotary drilling were previously given in my report to 
you dated January 22, 1973. 

Aggregate direct drilling costs for the two holes drilled on the Bohme Project 
are given below: 

AH-I . . . .  T.D. 3863 f t ,  

Rotary D i amond 

Footage 1691 f t .  2172 f t .  
Cost $17,619 $45,123 
Cost/ f t .  $10.42 $20.77 

Total Cost $62,742 
Cost/ft. $16.24 

AH-2 . . . .  T.D. 3781 f t .  

Rotary Diamond 

Footage 1995 ft. 1786 ft. 
Cost $26,121 $35,975 
Cost/ft. $13.14 $20.14 

Tota l  Cost $62,096 
C o s t / f t .  $16.42 

Total Direct Drilling Cost - Project 
Total Footage 
Direct Drilling Cost/ft. - Pro~ect 

$124,838 
7,644 ft. 
$16.33 

Discuss ion  - -  Diamond D r i l l i n g  

Tabu la t i ons  o f  diamond d r i l l  log data were given to  you in memos by-J .  D. Sel l  
on February 15th and A p r i l  25 th ,  which broke down p e n e t r a t i o n  ra tes  on a rock"  
type b a s i s .  



W. L. Kurtz 2- May 4, 1973 

AH-I -- The major difficulty in this hole was caused by lost circulation and 
cav-'-'e-as a result of the 4-inch casing not being cemented at bottom. The 4-inch 
casing later parted creating more difficulty. In retrospect, had the NX casing 
been set through the 4" casing at the beginning, most of the problems encountered 
would not have happened. 

The hole was bottomed after a twist-off occurred 440 feet above the bottom of 
the hole. There was an apparent wash-out at the point of the twist-off. 

A single bore-hole survey reading was taken at 3600; the hole was inclined 3/4 ° 
in a $55°E direction at that depth. 

AH-2-- Due to a ~ in the 4-inch casing at roughly 550 ft., it was necessary 
to case the hole with NX casing to obtain circulation. Circulation was lost at 
2780 ft. and only partial returns were obtained to TD. Mud and additive costs 
for AH-2 were roughly three times that of AH-I. 

Caving mudstone below 2900 ft. required cementing, which was largely ineffective 
and added greatly to the non-productive cost. Broken quartzite below 3770 ft. 
plus caving from the mudstone above made continuation of the hole impossible 
without further cementing or hole conditioning. Four bits were destroyed in the 
cave without reaching bottom. In the last attempt the bit failed to penetrate 
a cave zone in the mudstone at 3440 ft. 

The hole was not surveyed. 

Recommendations for Future Drilling 

A study of the attached cost breakdown reveals where non-productive costs 
occurred and where to put emphasis on future drilling. Roughly 25% of the 
diamond drilling costs could conceivably have been avoided. The two major 
factors in non-productive costs were the unscrewing and splitting of the 4-inch 
casing and ineffective cement jobs on the diamond drill. 

The use of the 4-inch casing was a positive factor, allowing the continuation 
of NX hole after the parting and spl i t t ing of the 4-inch casing. 

I bel ieve the fo l lowing procedures w i l l  a l l e v i a t e  some of the problems encountered 
in this a r e a :  

l) Rotary holes should be as deep as possible and should be started with 
a large diameter hole (8 to 9 inches). This will take advantage of 
the cheaper rotary dr i l l ing  and possibly alleviate problems in the 
diamond dr i l l ing.  

2) Thread lock compound should be used on the four-inch casing. 

3) Diamond d r i l l i n g  cement procedures should be and can be improved upon. 

HLC:lb 
Encs. 
cc: JDSell 

H. L. Crittendon 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson A r i zona 

September 6, 1973 

W .  L. 

SEP 1 ? I973 

TO: W.L.  Kurtz 

FROM: J. D. Sell 

Daily Drill Data 
Drill Hole AI-l 
Rotary Drilling 
ASARCO/ICC Joint Venture 
Rawhide Project 
Pinal County, Arizona 

Attached is a daily log of the rotary drilling on drill hole AI-l. The 
information shown is the date, depth at end of the day, footage drilled 
during the day, the number of hours charged to drilling and the number 
of shifts involved, explanation of delays, size of hole, and the geological 
units encountered. 

Compiled from this data is a breakdown of the shifts and footage by 
a) depth, using approximate 1000-foot intervals; b) by bit size; and 
c) by rock unit, l) with all down time included, and 2) excluding down 
time. 

These figures are in the same format for comparison of dril] holes A-l, 
A-2, A-4, and A-5 rotary drilling. 

_ l-James D. Sell 

JDS:lb 
Attachs. 



ASARCO/ICC Joint Venture Hole AI-l 
Drill Rig: J.O. Barnes Howard-Turner Drill Master 
Air: 2 - JOY WB-I02 Compressors w/JOY 02-1500 BooSter. 

Depth at D r i l l i ng  
Date End of Day Footage Hours Shif ts* Delays 

1973 

7 / 1 6  . . . . . . .  

7/17 . . . . . . .  Rigging up. 

7/18 25 25 8 3 

7/19 Z5 . . . .  3 

7/20 263 238 II 3 

7/21 505 242 16 3 

7/22 938 433 II 3 

7/23 1092 "154 7 3 

7/24 1179 87 5 3 

7/25 1287 IO8 7-I/2 3 

7/26 1287 . . . .  3 

7/27 1287 . . . .  3 

7/28 1287 . . . .  2-I/4 

7/29 1312 25 12 3 

7/30 1479 167 14 3 

Hole Size Formation 

Moving on location. 

Completing rigging. Drilling pilot 
hole - reaming w/15". 
Set 20 feet of 12-3/4" surface casing 
& cemented same. 
Worked on hammer & drilling head. 

Hard d r i l l i n g ;  changed out hammer; b i t  
change @ 386 f t .  
Waterat 762 f t .  Low fuel supply - 
compression down. Tripped. 
Hammer plugged twice; compressor 
repair. 
Tripping; hammer plugged twice. 

Hammer plugged; winch truck repair;  
moved casing. 
Cleaned hole; running 7" OD casing 
in hole. 
Set casing at 1282 feet; 35 sacks 
cement. 
Remounted casing head; changed out 
tools, 
Completed change out; d r i l l ed  plug 
Out. 
Tripped; b i t  change @ 1357 f t .  
(Hole reduction) 

15" 
I 

25 

- - 0  

9" Daclte 

1287 

I 
6 - 1 / 4 "  

I 
- -  1357 1565--  



Y 

7/31 

8/01 

8/02 

8/03 

8/04 

8/05 

8/06 

8/07 

8/08 

8/09 

8/10 

8/11 

8/12 

1905 

2139 

2272 

2550 

2766 

2312 

2312 

2312 

2342 

2718 

2768 

2768 

426 

234 

133 

2O 

19 

14 

278 19-1/2 

216 14 

m m  B ~  

2 l 

2-I/2 

3 

3 

3 

3 

3 

3 

Cleaned hole; clutch & airhead 
repair. Bit change @ 1905'. 
Worked on air head. 6" 

I 

Compressor oil low; one compressor down. I 
2377 

Tripping; bit change @ 2377'; reaming. 

Earl ier 
Vol can ics 

t 
2250 

Tripping; bit changes @ 2570' & 
2766'; reaming. 
S£andby for fuel for compressors. 

8 hrs. standby; repair work; tripped; 
bit plugged; fill-up. 
Hole fill-up problems; unable to make 
connection on clean-up. 
Clean-up; converting to mud; 
mixing, etc. 
Mixing mud; equip, repair; washing 
& reaming. 
Repair work; washing & reaming. 

Cleaning hole; washing & reaming; 
laying down; preparTng to case. 
Running casing to 2768' S cementing 
w/44 sacks. 

5-5/8" 

2768 

Whitetail 
Conglomerate 

.2 '68 

Total Depth 



DRILL HOLE AI-I 
Rotary Drilling 

Drilling time by depth brackets, including down time. 

Depth Size Shifts Days Footage Ft/Shift 

0-938 15"-9" 13 5 938 72.2 

938-1905 9", 6-I/4", 6" 26-I/4 9 967 36.8 

1905-2768 6" - 5-5/8" 35-I/2 12 863 24.3 

0-2768 74-3/4 26 2768 37.0 

De ! ays 

Surf. casing (3), 
water, compress. 
7" Casing (ll-l/2), 
plugged hammers. 
Comp. standby (4), 
hole-fi]lup (16-]/2), 
4" casing (3). 

Dril l ing time by bit size, including down time. 

Bit  Size 

15"-9" 

6- I/4"-6"-5-5/8" 

Note : 

Depth Shifts to Depth Footage 

1287 26 1287 1287 

2768 48-I/2 2768 1481 

Installation of 7" casing required l l - I / 2  shifts. 
6 & 5-I/2 between the two categories above. 

F t / S h i f t  

49.5 

30.5 

These were d i s t r i bu ted  

Dril l ing time by rock un i t .  
Ft/Shift 

Ft/Shift Excluding 
Rock Unity Depth Shifts to Depth . . . . . . . .  W/Downtime Downt]me~ 

Dacite 0-1565 36-3/4* 1565 1565 42.6 62.0 

Earlier Volcanics 1565-2250 8-l/2 2272 707 83.2 83.2 

Whitetail C g l .  2250-2768 29-1/2"* 2768 496 16.8 82.7 

* I I - I / 2  shifts involved in placing 7" casing. 
** 23-1/2 sh i f t s  involved in standby, hole-cleanup, & placing 4" casing. 



A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
TUCSON A R I Z O N A  

October 5, 1973 

TO: Joe Wojcik 

FROM: Jim Sell 

Here is some data on the drilling programs at the Bohme, 

Superior East, and Rawhide Projects. 

I'll get back to you upon my return to the Tucson Office 

on the 15th. 

 James D. Sel 1/'~'~ 

dDS: lb 
Encs. 

O 



TAB 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
TUCSON ,A, R I Z O N A  

October 8, 1973 

TO: W . L .  Ku r t z  

FROM: J. D. Sell 

Daily Drill Data 
Drill Hole A-7 
Rotary Drilling 
Superior East Project 
Pinal County, Arizona 

Attached is a daily log of the rotary drilling on Hole A-7. The 
information shown is the date, depth at end of the day, number of 
hours charged to drilling and number of shifts involved (converted 
to 8-hour shifts), explanation of delays, size of hole, and the 
geologic formation. 

Compiled from t h i s  data i s  a breakdown o f  the  s h i f t s  and foo tage  
by a) 1000' depth i nc remen ts ,  b) b i t  s i z e ,  and c) g e o l o g i c  u n i t .  

--TJames D. Sel I 

JDS: lb  
A t t a c h s .  



0 

Date 

1973 
 =/T7 

8118 

8/19 

8120 

8121 

8/22 

8123 

8124 

8/25 

8126 

8127 

8/28 

8129 

8130 

Depth at 
End of Day 

m l  

22 

133 

135 

16o 

601 

862 

1331 

1400 

1400 

1400 

1473 

Rotary Drill Hole A-7 
J. O. Barnes Howard-Turner w/Air Package 

Drilling 
Footage Hours Shifts Delays 

. . . .  2-I/4 Rigging up. 

. . . .  2-I/4 Rigging up. 

. . . . .  Sunday. 

22 16-112 2-112 

111 9 3 

2 1-112 3 

25 1 3 

441 16 3 

261 I0-I12 3 

469 24 3 

69 2-314 3 

- - m  ~ - -  3 

- - m  ~ "  3 

73 I0 3 

8131 1771 304 21 

9101 1953 176 17 

Reamed 15" hole; set 12-314" pipe 
and cemented. 
Set air head, etc.; hammer came 
apart; 7-I/2 hrs. fishing. 
Completed fishing job; redressed 
tools; hard drilling. 
Metal in hole; secured magnet and 
recovered metal 2 runs. 
Water at 360'; hammer plugged, 
tripped; bit change at 601. 
Worked on hammer; changed float; 
compressor down 1 hr. 
Rotating head giving problems. 

Laying down pipe; ran 7" casing. 

Completed casing and cemented in. 

Changed out drill head -- welded 
to 7"; weld broke, etc. 
Completed change; drilled plug; 
drilling head problem; water at 
1469'; bit change at 1473'. 
Finished tripping in. 
Increased water at 1945. 
Tripped and strapped pipe; bit 
change at 1921. 

Hole Size 

0 

15" 

22 

11 

I 
1400 

G-I14" 

Formation 

Da :i te 

2100 



9/02 

9/03 

9104 

9105 

9106 

9107 

9/08 

9/09 

9/10 

9111 

9/12 

9/13 

9/14 

9/15 

9116 

2245 

2373 

2566 

2887 

2887 

3133 

3133 

3133 

2847 

2847 

2869 

2900 

3150 

3150 

3150 
T.D. 

292 

128 

193 

321 

246 

17 

24 

17 

16-1/2 

11-I/2 

13 

. w  

7-1/2 

1-1/2 

17-I/2 

2 

Hard formation -- broke thru 
at 2010. 
Tripped, bit change at 2262; I12 hr. 
check valve on air comp.; l hr. 
changing slip dies and circ. 
Tripped, bit change 2420; new rubber 
stripper; repair mist pump. 
Booster down 12 hrs; tripping out 
of hole. 
Booster repair 19 hrs; 5 hrs. 
tripping in -- 64' fill up. 
Hole fell in on last connection 
try; worked bit off bottom and pulled 
4 stands fill; drilling lines bad; 
started to replace. Bit change 3133. 
Completed cable replacement; repaired 
rotary table. P. Bryant fixed mud pits; 
mud delivered; mixed mud 8 hrs. 
Released Air Service. 
Mixed and pumped 7 pits of mud. 

2420 

,, 

Can't break circulation; mixed more 
mud; worked on mud pump. Hit fill 
at 2693! -- washed and reamed to 2847. 
Started working pipe down; mud pump 
plugged w/cement. Worked on suction 
hose, mud pump, and welder. 
Repaired pump w/plastic carbide, etc. 
Mix new mud. 
Mix mud and new barite mud. Circulated 
and reamed. 
7 hrs. reaming to 3133'. Mixed mud 
and circulated. Drilled ahead and 
circulated. Laid down 98 joints 
(5 hrs. ). 
4 hrs. laying down pipe and drill 
collar. 20 hrs. running 4" OD 
casing to 2919. 
1-1/2 hrs. completing casing (stabi l ized) 
to 3150. 3-1/2 hrs. mixing and pumping 
cement and p lug to  bottom. Completed at 
6:10 AM. Laying down rig. 

315o 

O 

2100 
Earl ier 
Vol can i cs 

[ 
2445 

White:ail 
Conglomerate 

31 ;0 



Drill Hole A-7, Rotary-art & mud 
SUPERIOR EAST PROJECT 

Dri l l ing Time by Depth Brackets, including down time. 

Depth Size Shifts Days Footage 

0-II18 15" & 9" 19 6-I/2 Ill8 

Ft/Shift 

58.8 

1118-2043 9" & 6-1/4" 21 7 925 44.0 

2043-3150 6-114" & 6" 43-I/2 14-I12 I107 25.4 

0-3150 83-I12 28 3150 37.7 

Delays 

Reaming; set surface 
casing; 8 shifts 
fishing. 
Rotating head, 6 shifts 
running 7" casing; 4-I/2 
shifts getting started 
again. 
4-I/2 shifts booster 
repair; hole slough; 
4-I/2 shifts changing 
cables; 3 shifts convertin! 
to mud; 15 shifts cleaning 
hole; 6 shifts running 4" 
casing & completion. 

Dr i l l ing Time by Bit Size, including down time. 

Bit Size Depth Shifts to Depth Footage Ft./Shift  

15" & 9" 0-1400 22 1400 1400 6B.6 

6 - I /4 "&  6" 1400-3150 61-I/2 3150 1750 28.5.*- 

0-3150 83-I/2 3150 37.7 

*Note: 43-I/2 shifts used in running 7" and 4" casing, booster repair, changing 
cables, converting to mud, and cleaning out hole. I f  this time is 
eliminated, the Ft./Shift  for 6-I /4" & 6" is 97.2 feet. 

Dr i l l ing Time by Rock Unit. 

Rock Unit Depth Shifts to Depth Footage Ft./Shift  

Dacite 
Earlier Volc. 
Whitetail Cgl. 

(Mudstone) 

0-2100 40 2043 2043 51.0" 
2100-2445 6 2420 377 62.8 

2445-3150 37-I/2 3150 730 19.5--* 

83-112 315.0 37.7*** 

*Note I. 

**Note 2. 

*:" ~Note 3, 

18~1/2 shifts lost in fishing, running 7" casing, and getting started 
again. I f  this time is eliminated, the Ft./Shif t  in Dacite is 95.0 f t .  
33 shifts lost in booster repair, hole slough, cable repair, converting to 
mud, cleaning out hole, running 4" casing and cementing. If this time Is 
eliminated, the Ft./Shift  in Whitetail Conglomerate (Mudstone) is 162.2 f t .  
Elimination of 51-I/2 shifts as in notes I and 2 above, gives 98.4 Ft. /Shif t  
in overall d r i l l i ng  time for entire hole. 



" A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

TUCSON A R I Z O N A  

October 31, 1973 

Mr. Joe Wojcik 
ASARCO 
Salt Lake City Office 

Dear Joe: 

Attached is the first batch of the "ground truth" items: 

Bohme Project: Rotary Drilling 

Drill Hole AH-I 
I) Daily Drill Sheets -- Whatley Drilling Company 
2) Geolograph Records -- " " " 

Drill Hole AH-2 
1) Daily Drill Sheets -- Whatley Drilling Company 
2) Geolograph Records -- " " " 

Drill Hole AH-3 
1) Daily Drill Sheets -- Harness Drilling Company 
2) Daily Drill Data -- ASARCO compilation summary 

Drilling Progress Map -- Bohme Project 
Drilling Progress Map -- Superior East Project 

You should already have in your possession a copy of the Daily Drill 
Data -- ASARCO compilation Summary for drill hole AH-I and AH-2. 

Will get the other holes in Superior East ready and sent to you soon. 

Regards, 

~ d a m e s  D. Sell 
JDS:Ib 
Encs. 



TAB 
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A M E R I C A N  S M E L T I N G  AND REFIN ING C O M P A N Y  
TUCSON A R I Z O N A  

November 7, 1973 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Daily Drill Data 
Drill Hole A-3 
Rotary Drilling 
Superior East Project 

~j~County, Arizona 

Attached is a daily log of the rotary drilling of Hole A-3. The 
information shown is the date, depth at end of the day, number of hours 
charged to drilling, and the number of shifts involved (converted to 
8-hour shifts), explanation of delays, size of hole, and the geologic 
formation. 

Compiled from th i s  data is a breakdown of  the s h i f t s  and Footage by 
a) b i t  s ize (and essen t ia l l , y  depth based on lO00- foot  increments) ,  
and b) geolog ic  u n i t ,  

~ 7:James D. Sel l  

JOS:Ib 
Attachs. 



DRILL HOLE No. A-3 ROTARY DRILLING WITH AIR-HAMMER 
Harness Drilling Company - Failings 1500 DMX with WEJ Compressors 

Date 

1973 

5121 

5/22 

Depth at 
End of Shift Footage 

Drilling 
Hours Shifts* Delays 

0 - -  - I - I /2  

20 20 4 I - I /2  

5/23 20 -- - l-I/4 

5/24 243 223 6-I/2 1-172 

Moving on location 

Drilled 8" hole to 20'; reamed lO" 
hole to lO'; set 8" ID casing to 
lO-foot and cemented. 
Welded drill head; repair, clean-up 
Work. 
Waiting on hammer; tripping time. 

Hole Size 

"0- 
I0" 

-I0- 

Fo rma t i on 

-0- 

5125 518 275 8 I-I12 

5126 693 175 6-314 I-I12 

5127 813 llO 5 I 

5/28 I038 225 lO l-I/2 

Service rig; welding on dr i l l i ng  
head. 
Tripping; clutch repair. 

Repair master clutch; water at 708' 

Service rig. 

, ,  

Daci te 

5/29 1038 -- - l - I /4  Plugged hammer, repair & tripping time. 

5130 1203 165 9-I12 I-I12 

5131 1218 15 1 I-I12 

6101 1428 210 I0-I12 I-I12 

6/02 1428 -- - 

6/03 1428 -- - 

6/04 1445 17 I/2 l 

Cleaning hole. 

Unloading hole; plugged hammer; 
repair. 
Unloading hole. 

Saturday; no work. 

Sunday; no work. 

Cleahup hole; laying down pipe. -1445- 
-1430- 

Whitetail Cgl. 
-1445- 

*Based on 8 hours per sh i f t .  
Note: Only ten-feet of 8" ID surface casing in hole. 



D 

l 

Drill Hole A-3, Rotary-Air-Hammer 
SUPERIOR EAST PROJECT 

Drilling Time by Bit Size, including down time: 

Bit Size ~ Shifts to Depth Footage 

lO" & 8" 1445 16-I/2 1445 1445 

Ft./Shlft 

87.6* 

*Note: No casing set except lO feet of surface casing. 

Delays 

Surface casing; 
unloading hole; 
laying down pipe. 

Drillin~ Time by Rock Unit, including down time: 

Rock Unit Depth Shifts to Depth Footage Ft./Shift 

bacite 0-1430 15-I12 1428 1428 • 92.1 
Whitetail Cgl. 1430-1445 l 1445 17 17.0" 

*Note: This amount of hole ac tua l l y  d r i l l e d  in i /2  hour of on-the-bottom d r i l l i n g .  
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
TUCSON ARI ZONA 

November 7, 1973 

TO: W; L. Kurtz 

FROM: J. D. Sell 

> c / ?  ,/ - 

Daily Drill Data 
Drill Hole A-6 

i 

Rotary Drilling 
Superior East Project 
Gila County, Arizona 

Attached is a daily log of the rotary drilling of Hole A-6. The 
information shown is the date, depth at end of the day, number of 
hours charged to drilling, and the number of shifts involved 
(converted to 8-hour shifts), explanation of delays, size of hole, 
and the geologic formation. 

Compiled from t h i s  data is a breakdown of  the s h i f t s  and footage by 
a) b i t  s ize  (and e s s e n t i a l l y  depth based on lO00- foot  increments) ,  
and b) geo log ic  u n i t .  

D. Sel l  

JDS:lb 
At tachs.  



I I  

Date 

1973 

DRILL HOLE NO• A-6 - ROTARY DRILLING W/AIR-HAMMER 
Harness Drilling Company - Failings 1500 DMX with WEJ Compressors 

Depth at ~ 
End of Day Footage 

Dr i l l ing 
Hours Shifts* Delays 

6106 I0 I0 1-I/2 I-1/2 

6107 I0 -- 1-112 I-1/2 

6108 108 98 8-112 I - I /2  

6/09 308 200 8 I-1/4 

6/10 . . . . . .  

6111 553 245 9-3/4 I-I/2 

6/12 833 280 IO l-I/2 

6/13 IOl3 180 lO l-I/2 

6114 I193 180 9-I/4 l-I/2 

6/15 1298 I05 8 l-I/2 

6/16 1375 77 6-I/2 l 

Hole Size 

Set-up on site; dr i l led 8" hole. 

Reamed to lO", set lO' of ID 8" 
surf. pipe & cemented. 
Welded on d r i l l i ng  head. 

Service rig. 

Sunday 

Tripping• 

Making approx. 25 gpm water, 

Tripping. 

Trouble unloading hole. 

Tripping. 

~O- 
lO" 

- l~Or 

,, 

-1375- 

Formation 

-0-  

Dacite 

-1375- 

*Based on 8-hours per shi f t .  

NOTE: Only ten feet of 8" ID surface casing in hole. 



Dri l l  Hole:.A-6, Rotary-Air-Hammer 
SUPERIOR E~ST PROJECT 

Dr i l l ing  Time by Bit Size, including down time: 

Bit Size D e p t h  Shifts to Depth, Footage 

10" & 8" 1375 14-I14 1375 1375 

Ft. /Shi f t  

96.5* 

*Note: No casing ,set except ten feet of surface casing. 

? 

Delazs 

Setting surface 
casing, tr ipping. 

Dri l l ing. Time ,by Rock Unit, includin~,,down time: 

Same as above, as total hole was in Dacite. Dacite is 96.5 f t . / s h l f t .  
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AMERICAN SMELTING AND REFINING COMPANY 
TUCSON ARIZONA 

November 7, 1973 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Daily Drill Data 
Drill Hole AH-3 
Rotary Drilling 
Bohme Project 
Gila County, Arizona 

Attached is a da i l y  log of  the rotary d r i l l i n g  of  Hole AH-3. The 
information shown is the date, depth at  end of day, number of hoots 
charged to d r i l l i n g ,  and the number of  sh i f t s  involved (converted to 
8-hour s h i f t s ) ,  explanat ion of  delays, size of hole, and the geologic 
formation. 

Compiled from th is  data is a breakdown of the sh i f t s  and footage by 
a) b i t  size (and e s s e n t i a l l y  depth based on lO00-foot increments), and 
b) geologic un i t .  

~__~ James D. Sell 

JDS:Ib 
Attachs. 
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DRILL HOLE No. AH-3- ROTARY DRILLING WITH AIR-HAMMER 
Harness Drilling Company - Failings 1500 DMX with WEJ Compressors 

Date 

1973. 

6/20 

6/21 

6/22 

6/23 

6/24 

Depth at Dr i l l i ng  
End of Day Footage Hours Shif ts* De, lays 

0 - -  - 1-1/2 

25 25 6 1-1/4 

39 14 3 1-1/2 

39 -- - 1-1/2 

39 . . . .  

Moving on location. 

Drilled and reamed I0" hole; set 
18' of 8" ID surf. casing. 
Set rotating head, etc.; cement 
didn't set. 
Filled hole with calcium chloride 
cement. 
Sunday. 

Hole Size 

-0- 
I0" 

-25- 

Formation 

-0- 

G l a  

Cg . 

6/25 250 211 12 1-1/2 Dr l l led out cement. , ,  

6/26 

6/27 

6/28 

6/29 

6/30 

7/01 

7/02 

7/03 

7/04 

7/05 

7/06 

7/O7 

583 

883 

993 

1093 

1093 

1093 

1093 

lO93 

1093 

1167 

1167 

1167 

333 10-1/2 1-1/2 

300 I0 I-1/2 

I10 4 1-1/2 

100 4 !-3/4 

-- - I-I/4 

-- - l-I/2 

-- - l-I/4 

-- - l-I/4 

74 I0-I/2 l-I/2 

-- - I-I/4 

- -  - 1 - 1 / 2  

Tripping. 

Tripping. 

Trouble unloading hole. 

Chased boulders, cleaned hole, 
started casing. 
Cemented 6-5/8" casing to 
973 feet. 
Sunday. 

Cut off casing; welded rotating 
head; unloaded hole. 
Unloaded hole; drilled cement; air 
hammer would not cut out the shoe. 
Tripped for 6" cone bit - drilled 
out shoe; tripped for air hammer. 
Unloaded hole. Metal in hole! 
Couldn't drill. 
Layed down drill pipe and collars. 

Placed 4" ID casing to I167 feet 
and cemented. Plug went down early 
and cement f i l l e d  pipe. 

- 1093- 

6-1/8" 

- I  67- 

-770- 

Dac te 

-1 67- 



Drill Hole AH-3, Rotary-Air-Hammer 
BOHME PROJECT 

Drilling Time by Bit Size, including down time: 

Bit Size Depth Shifts to Depth Footage 

lO" & 8" 0-I093 14-I/2 I093 I093 

6-I/8" I093-I167 7 I167 74 

0-1167 21-1/2 1167 I!67 

Ft./Shif t  

75.4 

I0.6 

54.3 

Delays 

Reaming; set surf. 
casing; 2"I/2 shfts 
for running 6-5/8" 
casing. 
2-3/4 shifts for 
running 6-5/8" casing 
& drilling out; 2-3/4 
shifts for laying down 
pipe & running 4" 
casing w/cement. 

Dri l l ing Time by Rock Unit., includipg .down time: 

Rock Unit Depth Shifts to Depth 

Gila Cgl. 0-770 8-3/4 883 
Dacite 770-1167 12-314 1167 

21-1/2 

Footage L Ft./Shift  

883 I00.9 
284 22.3-- 

1167 54.3 

*Note : 8 shifts lost in running two sets of casing, getting started again, and 
laying down pipe. I f  these are eliminated, then Dacite is 53.8 f t . / s h i f t ,  
and average total rock d r i l l  t ime is 86.4 f t . / s h i f t .  
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

TUCSON A R I Z O N A  

November 7, 1973 

TO: W . L .  K u r t z  

FROM: J. D. Sell 

Daily Dr i l l  Data 
Dr i l l  Hole A-6 
Rotary Dri l l ing 
Superior East Project 
Gila County, Arizona 

Attached is a daily log of the rotary dr i l l ing  of Hole A-6. The 
information shown is the date, depth at end of the day, number of 
hours charged to d r i l l i ng ,  and the number of shifts involved 
(converted to 8-hour shi f ts),  explanation of delays, size of hole, 
and the geologic formation. 

Compiled from this data is a breakdown of the shifts and footage by 
a) bi t  size (and essentially depth based on lO00-foot increments), 
and b) geologic unit. 

~ J a m e s  D. Sell 

JDS: lb 
At tachs. 



DRILL HOLE NO. A-6 - ROTARY DRILLING W/AIR-HAMMER 
Harness Drilling Company - Failings 1500 DMX with WEJ Compressors 

Depth at Drilling 
Date End of Day Footage Hours Shifts* Delays 

1973 

6106 10 10 I-I12 I-I12 

6/07 10 -- I-I/2 I-I/2 

6108 108 98 8-i12 I- I12 

6/09 308 200 8 1-1/4 

6/10 . . . . . .  

6/11 553 245 9-314 I-I/2 

6/12 833 280 lO l-I/2 

6/13 lOl3 180 lO l-I/2 

6/14 I193 180 9-I/4 l-I/2 

6/15 1298 105 8 1-1/2 

6/16 1375 77 6-1/2 1 

Hole Size 

Set-up on site; drilled 8" hole. 

Reamed to lO", set lO' of ID 8" 
surf. pipe & cemented. 
Welded on drilling head. 

Service rig. 

Sunday 

Tripping. 

Making approx. 25 gpm water. 

Tripping. 

Trouble unloading hole. 

Tripping. 

30- 
10" 

_ ilO _ 

,, 

-1375- 

Format i on 

-0- 

Daclte 

-1375- 

*Based on 8-hours per sh i f t .  

N O T E :  Only ten feet of 8" ID surface casing in hole. 



Drill Hole A-G, Rotary-Air-Hammer 
SUPERIOR EAST PROJECT 

Drilling Time by Bit Size, including down time: 

Bit Size De~ Shifts to Depth Footage. 

lO" & 8" 1375 14-I/4 1375 1375 

Ft./Shlft 

96.5* 

*Note: No casing set except ten feet of surface casing. 

Delays 

Setting surface 
casing, tripping. 

Drilling Time by Rock Unit, including down time: 
,,, 

Same as above, as total hole was in Dacite. Dacite is 96.5 ft./shlft. 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

T U C S O N  A R  I Z O N A  

De/cember 2 8 ,  1973 

• "71 ~ ::Z-~ ~ 

W .  t,, 

j i'i 2 197  

J. ki. ~. 

JAN 2 1974 

TO" W.L. Kurtz 

FROM: H. L. Crittendon 

Drilling -- General 

I have some thoughts which I think may be helpful for future drilling 
projects and I thought I would pass them along. 

Superior East 

Holes No. A-3 and A-6 could probably have casing set more cheaply by a cable 
tool rig. Since 6-5/8" casing with a .188 wall will probably be set, the bit 
size passing through the casing will have to be 6.0" or less. If 5-7/8" 
sealed bearing carbide insert bits can be ordered in advance on special 
order, I believe that is the size that should be used. The I/4" difference 
in annulus could very well mean the difference in being able to set the 
casing on bottom or not. An ideal rig to complete these two holes would be 
a Failing Z'DMX~' capabie of diamond drilling. The upper part could be drilled 
with mud or air and completed with diamond drilling equipment. 

I believe the following methods are worth considering on future drilling of 
the Superior East Project. 

l) Use of a new mud hammer .... available from Dresser Industries or Cherokee 
Tool Co. 

2) Use of aerated mud. 

3) Use of new Mission 3-5/8"-4" hi-pressure air hammer to continue drilling 
through 4" ID casing. 

4) Use of quick-set cements and gels for lost circulation and to stop water 
influx. 

5) Packed-hole drill collars to help keep hole straight. 

6) Use of specially designed rotating air head for small drill rigs. 

7) The use of combination rotary-diamond rigs .... Heath & Sherwood, Shaft 
Drillers, Inc., Boyles. 
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/ W. L. Kurtz 2 - December 28, 1973 

/ 
# 

8) Use of twenty-foot core barrels in Whitetail Conglomerate. 

9) Use of 6-5/8"-7" casing to case off the dacite. This method is 
advantageous in aTr or mud drilling. There are local severe lost circulation 
zones in the dacite; e.g., DCA-I, A-l, AH-2, AI-l, the hole Barnes drilled 
for Inspiration. 

General 

I believe the most obvious need for improvement in diamond drilling is in 
cementing procedures. Sophisticated equipment and materials are available 
from the petroleum industry and elsewhere, the problem is getting diamond 
drillers to use them. Normally, cementing and hole conditioning is at the 
expense of the mining company and there is not a great deal of incentive for 
improvement on the part of the diamond drillers. 

Possibly some improvement could be made on combination rotary-diamond drilling 
rigs. Any sophisticated diamond drilling rig, however, runs the risk of being 
non-competitive with low overhead diamond drilling rigs such as Joys's 22HD. 
Some air-hammer work could be done with any diamond drill, however, and the 
4" Mission hammer offers good possibilities for some cost reduction in the 
upper parts of the hole. As casing becomes more expensive, cementing 
techniques should be improved upon and used more. 

• ~ ~ ~ - 

H. L. C r i t t endon  

HLC:Ib 
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P. O. BOX 19117 / SALT LAKE CITY, 
UTAH 84119 / PHONE (801)487-1171 
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YIELD POINT lb./100 Sq. Ft, 

GEL STRENTGHS 10 SEC./10 MIN. 

WATER 
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BY FLUIDRIL, INC. OR ITS AGENTS AND SHALL NOT BE CONSTRUED AS 
AUTHORIZING ANY PATENT INFRINGEMENTS AND ARE STATEMENTS OF OPINION ONLY. 
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DRILLING FLUID ENGINEER: 
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A M E R I C A N  S M E L T I N G  AND REFINING C O M P A N Y  
TUCSON A R I Z O N A  

March 8, 1974 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Daily Drill Data - Unit Contacts 
Drill Hole A-7 
Core Rig, CP-50 
Superior East. Project 
Pinal County, Arlzona 

Attached is a daily log of the coring on drill hole A-7. The information shown 
is the date, depth of hole at end of day, the footage cut during the day, the 
hours chargeable to drilling, the number of shifts involved, short comments on 
the delays involved; the size of core (all NX), the geologic units and contact 
footages. 

Compiled from this daily data is a breakdown of the shifts and footage by 
a) depth bracket, and b) by geologic units encountered. 

Also shown is the comparison o f  the footage cut and fee t  per s h i f t  o f  d r i l l  
holes A-7, A-4, and M-1A, the three deep holes in s i m i l a r  rock u n i t s .  

mes D. Sel 1 

JDS: Ib 
Attachs. 



DRILL HOLE A-7 
Boyles Brothers, CP-50 

Nov. 27, 1973 - Feb. 9, 1974 
3150 feet to 6042 feet; All NX Core 

Date 
1973 
 -r7 7 

I I / 2 8  

I I / 2 9  

11130 

12101 

12/02 

]2/03 

12/O4 

12/05 

12/06 

Depth at 
End of pay Footage 

3150 0 

3150 0 

3162 12 

3192 30 

3245 53 

3245 0 

3327 82 

3421 94 

3506 85 

3526 20 

Drilling 
Hours Shifts 

- 3 

- 3 

6 3 

13 3 

23 3 

m m 

24 3 

24 3 

24 3 

4 2 

12/07 3612 86 23 3 

12108 3712 I00 30 " 4 

12/09 3712 0 - - 

12/10 3810 98 23 3 

Delays 

Moving, equip, repair, setting up. 

Setting up & making up rods w/rock bit .  

7 hrs. drilling cement 3148-3157. 
]] hrs. equip, repair & mixing mud. 
9 hrs. pulling for mislatch; 2 hrs. mix 
mud. Bit change @ 3192. 
l hr. changing oil in all motors. 

Sunday 

4 hrs. water swivel repair; 8 hrs. 
pulling for bit change at 3526. No 
night shift. 
l hr. equip, repair. 

2 hrs. p u l l i n g  rods in to casing fo r  
weekend. Night s h i f t  pu l led double to make 
up fo r  6th. 
Sunday, 

1 hr. running rods to bottom. 

Format i on 

-31 ;0- 

T e r t i a r y  
Wh i teta i l 

Cgl. 



12/11 3901 91 

12/12 3991 90 

12/13 4050 59 

12/14 4139 89 

12/15 4208 69 

12/16 42O8 0 

12117 4238 3O 

!2/18 4298 6O 

12/19 4382 84 

12/20 4440 58 

12121 45O0 60 

22-25 4500 0 

12126 4580 80 

12/27 4660 80 

12128 474O 80 

12/29 4760 20 

12/30 4760 0 

12/31 4780 20 

24 

23 

16 

23 

22 

8 

16 

20 

16 

15 

22 

24 

24 

8 
= 

8 

3 

3 

3 

3 

3 

2 

2 

2-I/2 

3 

2 

3 

3 

3 

I 

2 

1 hr. replacing 0-r ing on d r i l l  pump. 

4 hrs. pu l l i ng  for  b i t  change at 4006'; 
4 hrs. running rods to bottom, 
1 hr. replacing wire l ine cable, 

I hr; changing o i l  and f i l t e r s ;  
1 hr. delay - -  no he]per, bat tery out. 
Sunday. 

8 hrs. equip, repair & releasing rods 
sanded in over weekend; no swing s h i f t .  
Dick N. t ransferred;  no night s h i f t . .  

(Two sh i f t s  doubling up) 

4 hrs. pu l l i ng  for  b i t  change at 4412; 
4 hrs, running rods in. 
1 hr. pu l l i ng  rods o f f  bottom, 

Christmas Holidays. 

2 hrs. washing rods to bottom. 

Sunday. 

Hole caving badly. 8 hrs, t r ipp ing  
for  b i t  change at 4780, 

Ter t ia ry  
Whitetai l  

Cg . 



1974 
4780 0 - 

I102 4780 0 2 

1103 4780 0 - 4 

II04 

05-06 

I107 

4780 

4780 

4780 

1/08 4780 

0 - 2 

Saturday & Sunday 

0 - 3 

0 - 3 

1/09 4820 40 11 

I/lO 4902 82 24 

I / I I  4971 69 20 

1/12 4980 9 5 

1/13 4980  0 - 

1/14 4980 0 - 

! /15 4980 0 - 

1/16 5032 52 19 " 

i /17 5092 ~ 60 24 

1118 5131 ~ 39 16 

3 

3 

3 

3 

3 

3 

3 

3 

New Year's Holiday. 

16 hrs. placing Geoseal squeeze & waiting. 

16 hrs. changing to rock b i t ,  cleaning hole 
and cementing. 8 hrs. cementing hole. 
(Doubling on cement sh i f t . )  
16 hrs. waiting on cement to se t .  

Secured third shi f t  personnel. 

5 hrs. drilling cement 4604-4665. II hrs. 
equ!p, repair; 8 hrs. sump cleanup & weather 
delay. 
14 hrs. drilling cement 4665-4772; 2 hrs. 
equip, repair; 5 hrs. pulling rods; 3 hrs. 
weather delay (high winds). 
8 hrs. equip, repair, hauling fuel & mix mud; 
5 hrs. d r i l l i ng  cement 4772-4780. 
Back to work! 

4 hrs. rebuilding t ransmission on pump. 

2 hrs. equip, repa i r .  Oops] 17 hrs. 
cementing (15 sacks thru b i t )  & wa i t ing .  
Sunday. 

1 hr,  equip, repa i r ;  23 hrs. d r i l l i n g  cement 
4640-4860. 
24 hrs. drilling cement 4860-4972. 

2 hrs. d r i l l i n g  cement 4972-4980; 
1 hr .  mix mud. 
Off  again to work1 

4 hrs. p u l l i n g  b i t  change at 5102; 
4 hrs. running rods in. 

Tert  i a ry 
Whi te ta i  1 

Cgl. 



• g- 

1/19 5181 50 

1/20 5181 0 

1/21 5212 31 

1/22 5233 21 

1/23 5260 27 

1/24 5300 40 

1/25 5350 50 

• 1/26 5410 60 

1/27 5410 0 

1/28 5452 42 

1/29 5512 60 

1/30 5572 6O 

1/31 5632 60 

2/01 5692 60 

2/O2 5732 40 

2/03 5732 0 

2/04 5778 46 

2105 5838 60 

2/06 5898 60 

20 3 

17 3 

12 3 

8. 3 

11 3 

20 3 

22 3 

19-I/2 3 

24 3 

24 3 

24 3 

24 3 

16 3 

20 3 

24 3 

24 3 

4 hrs. pulling up for weekend, draining 
pumps. 
Sunday, 

3 hrs. running rods to bottom (7' cave); 
4 hrs. pulling for mislatch. 
4 hrs. running in rods-washed to bottom; 
8 hrs. freeing stuck rods. 
16 hrs. pulling and changing bit at 5233; 
running in. 
Hydraulic line blew; 13 hrs. running pumps 
and moving rods to prevent sticking. 
4 hrs. equip, repair. 

2 hrs. pu l l ing  rods for weekend. 

Sunday. 

2 hrs. hauling fue l ;  2-1/2 hrs. washing 
rods and tube to bottom. 

8 hrs. t r ipp ing for b i t  change at 5732. 

Sunday. 

4 hrs. washing to bottom (200) 

Ter t ia ry  
Whitetai l  

Cgl. 

-5610- 

Permian 
Supal 

Frm. 

$ 
-5810- 



2/07 

2/08 

2/09 

5938 40 16 3 

5978 40 16 3 

6042 64 2 1-112 

Gasket blew; 8 hrs. delay keeping rods Penn. 
free. Naco Lms. 
4 hrs. equip, repair;  4 hrs. hole survey. | 

i (Actually d r i l l ed  I0 feet and took 54 feet 
out of "footage bank" bu i l t  up during past 
few weeks.) 2 hrs, temperature hole survey; 
8 hrs. breaklng out rods. Preparing to 
move. -6042- 

NOTE: Crews put some footage into a footage "bank" during the time of rapid cut t ing.  It has been estimated 
that they actual ly  intercepted the top of the Naco Limestone during the night sh i f t  of Feb. 2, 1974; 
s im i l a r l y ,  they were at a depth of Ob'~-O0 feet during theday sh i f t  of Feb. 8, 1974. The tabulated 
sh i f ts  and footage per sh i f t s  on the attached summary table are based on the above estimations. 



DRILL HOLE A-7 
(All NX Core) 

Drilling Time, by Footage Brackets, including down time: 

Depth Shifts pays Footage Ft/Shift Troubles 

3150-3506 18 6 356 19.8 

3506-4006 19 6-I/3 500 26.3 

4006-4500 19-I/2 17-2/3 494 25.3 

4500-4992 45 16-I/3 492 I0.9 Holidays 

4992-5492 34 If-I/3 500 14.7 

5492-6000 26 8-2/3 508 19.5 

6000*-6042 3-I/2 I-2/3 42 12.0 

3150-6042 165 58 2892 17.5 average 

Drilling cement; mislatch; 
1 bit change. 
Minor equip, repair; 
l bit change. 
Minor equip, repair; 
2 bit changes. 

rs; caving hole; lots 
cementing; l bit change. 
Mislatches; Hydraulic lines; 
sloughing hole. 
Minor; l bit~change. 

Minor; hole surveying. 

g 

of 

Dr.illing Time, .by Rock Type, including down time: 

Rock Unit Depth Shifts to Depth 

Whitetail Cgl. 3150-5610 141-I/2 5612 
Supai Frm. 5610-5810 6 5800 
Naco Lms,* 5810-6042 17-I/2 6042 

3150-6042 165 

*See Note at end of Daily Log Sheet. 

Footag~ Ft/Shift 

2462 17.4 
188 31.3 
242 13.8 

2892 17.5 a, average  

Footage and Footage/Shift Comparisons between A-7, A-4, & M-IA: 

(Footage) and Ft/Shift 
Rock Units A-7 A-4 

Whitetail Cgl. (2462) 17.4 (2898) 15.9 
Supai (188) 31.3 . . . .  
Naco/Esc. (242) 13.8 ( 89) 9.9 

M-IA 

(1793) 19.9 
(179) 19.9 
(230) II.5 
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A M E R I C A N  S M E L T I N G  AND REF IN ING C O M P A N Y  
TUCSON A R I Z O N A  

March 19, 1974 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Distribution of Costs 
Claim Staking, Legal, etc. 
Sept. l, 1972 to Aug. l, 1973 
Superior East Project 
Pina] County, Arizona 

During Sept. 1972 and August 1973, a substantial amount of claim 
staking, validation drilling, surveying and legal costs were 
incurred in the LD claim area. These costs have been separated out 
and charged to the total project and not to individual drill holes. 

The distribution of these charges are given below following the 
modified system of cost summaries. 

Drilling Charges: 

A. Direct Drilling (Validation) 
B. Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2. Sample Preparation & Assaying 
3. Miscellaneous 

Drilling Charges Sub-Total 

$ 1,931.17 
~ w u  

1,184.12 

362.30 
$ 3,477.59 

Pro jec t  Charges: 

D. General Admin i s t ra t i on  
E. Legal Fees 
F. Drill Road Access 
G. Claim Work - Surveying 
Project Charges Sub-Total 

Total  Expenditures 

JDS:Ib 

$ 4,037.70 
9,369.98 

11,565.04 
24,972.72 

$28,450.31 

~Cd/2",.z " ) ~  P 17 

.ijames D. Sei l 
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AMERICAN SMELTING AND REFINING COMPANY 
TUCSON ARIZONA 

March 19, 1974 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Drill Hole AA-I 
Rotary Drilling Costs 
ClarkiOption 
Superior East Project 
Pinal County, Arizona 

The L. R. Cox Dr i l l ing Company dr i l led  a 5" air-hammer hole on July 23, 1973 
to a depth of 120 feet. The hole is capped for reentry. Cox used a Mayhew 500 
with a Gardner-Denver 600 compressor. 

Project charges assigned to this hole include the option payments to March 1, 
1974, and a prorated amount of surveying of the Clark claims and a compromise 
l ine with the adjoining property, 

D is t r ibut ion of costs: 

Rotary Dr i l l ing 120 feet. 

Dr i l l ing Charges: 

A. Direct D r i l l i ng  
B. D r i l l  Site Preparation 
C. Field Administration 

1. Supervision & Geology 
2. Sample Preparation & 

Assaying 
D r i l l i n g  Charges Sub-Total 

S/ f t .  S/ f t .  
$ 750.00 ~ 

50. O0 o. 42 

86.80 0.72 
46.95 0.39 

$ 933.75 7.78 

Pro~ect Charges: 

D. General Administration $ - - -  
E. Option Payments 1,300.00 
F. D r i l l  Road Access - - -  
G. Claim Work, Surveying 3,483.97 
Project Charges Sub-Total $4,783.97 

10.83 

29.03 
39.86 

Total Expenditures: $5,717.72 $47.64 

JDS:lb 

.,--~......<James D, Se l l  
4 M "  



AMERICAN SMELTING AND REFINING COMPANY 
TUCSON ARIZONA 

March 19, 1974 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Drill Hole A-3 
Rotary Drilling Costs 
State Lease Section 5 
Superior East Project 
Pinal County, Arizona 

Drill Hole A-3 was drilled by Harness Drilling Company using a Failings DMX 1500 
with 2 WEJ compressors and an air-hammer. The work was performed from May 22 to 
June I, 1973 and completed to a depth of 1445 feet. The hole is capped for 
reentry. 

The d r i l l i ng  cost d istr ibut ion follows a modification of the Cost Summary memo- 
randum of Oct. 2, 1972. 

The excess cost per foot is reflected in the assignment of the cost in constructing 
an access road into the d r i l l  s i te. 

Distr ibution of Costs: 

Rotary Dr i l l i ng  1445 feet 

Drilling Charges: 

A. Direct Drill~ing 
B. Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2. Samples and Assaying 
3. Miscellaneous 

Dr i l l i ng  Charges Sub-Total 

S i f t .  $ 1 f t  
$14,270.87 

480.00 0.33 

614.97 
146.10 
168.65 

$15,680.59 

0.43 
0. I0 
O. ll 

lO .85 

Project Charges: 

D. General Administrat ion 
E. Legal Fees 
F. D r i l l  Road Access 
G. Claim Work - Surveying 
Project Charges Sub-Total 

Total Expenditures: 

422.19 

6,284.86 

6,707.05 

$22,387.64 

0.29 

4.35 

4.64 

$15.49 

~ a m e s  D. Sell 

JDS:lb 



AMERICAN SMELTING AND REFINING COMPANY 
TUCSON ARIZONA 

March 19, 1974 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Dri l l  Hole A-6 
Rotary Dri11ing Costs 
State Lease Section 4 
Superior East Project 
Pinal .County,..Arizona. 

Harness Dri l l ing Company, from June 4 to June 16, 1973 dri11ed A-6 to a depth of 
1358 feet using a Failings DMX 1500 with 2 WEJ compressors and an air-hammer. The 
hole is capped for reentry. 

The extra heavy project charges were incurred by charging the entire access road 
costs, which was necessary to reach the d r i l l  site, 

Distribution of Costs: 

Rotary Dri11ing 1375 feet 

Dri l l ing Charges: 

A. Direct Dri l l ing 
B. Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2. Sampling and Assaying 
3. Miscellaneous 

Dri l l ing Charges Sub-Total 

S/ft. 
$11,046.99 

3,072.25 2.23 

459.63 0.33 
76.78 0.06 

168.64 0.12 
$14,824.29 

Sift .  

10,78 

Project Char~ps: 

D. General Administration 
E. Legal Fees 
F. Dri l l  Road Access 
G. Claim Work, Surveying 
ProJect Charges Sub-Total 

Total Expenditures: 

$ 189.02 0.14 
m ~ o  

15,305.67 11.13 

15,494.69. - -  

$30,318.98 

11.27 

$22.05 

JDS:lb 
~ -James D. Sell 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

T U C S O N  A R I Z O N A  

March 19, 1974 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Drl 11 Hole A-7 
Rotary and Core Dri l l ing Costs 
Superior East Project 
Pinal County, Arizona 

The deep hole A-7 was initiated by the J. O. Barnes Dri11ing Company using a 
Howard-Turner Dri l l  Master and an air package supplied by Air Equipment, Inc. 
consisting of 2 Joy WB-I02 compressors and a Joy 2-1500 booster. The rotary hole 
was dri l led from August 17 to September 16, 1973 and cased with 4" pipe to a 
depth of 3150 feet. 

Boyles Brothers cored the hole from 3150 feet to the terminal depth of 6042 feet 
by NX coring wlth a CP-50 machine from November 27, 1973 to February 9, 1974. 

Higher costs than anticipated were incurred during the contractor costs of rotary 
dri11ing. The cost distribution below follows a modification of the Cost Summary 
memorandumdated October 2, 1972. 

Distribution of Costs: 

Rotary 3150 f t . ;  Core 2892 f t ;  Total 6042 f t .  

Dri11ing Charges: 

A. Direct Dri l l ing 
Rotary 
Core 

B. Site Preparation 
Rotary 
Core 

C. Field Administration 
1. Supervision & Geology 

Rotary 
Core 

2. Sample Prep. & Assay 
Rotary 
Core 

3. Miscellaneous 
Rotary 
Core 

S74,866.38 
85,029.98 $159,896.36 

$ 1,6o9.51 
15o.6~ 1,76o.15 

S 1,020.65 
2,703.21 3,723.86 

$ 50.09 
!,872.22 

$ 210.22 
740.03 

1,922.31 

95o.25 

Sift. Sift._ 

23.77 
29.40 26.46 

0.51 
0 . 0 5  0.29 

0.32 
0.93 

0.02 
O.65 

0.07 
0.26 

0.62 

0.32 

O. 16 

D r i l l i n g  Charges Sub-Total $168,252.93 27.85 
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W. L. Kurtz - 2 -  March 19, 1974 

Project Charges: 

D. General Administration 
E. Legal Fees 
F, Dr i l l  Road Access 
G. Claim Work - Surveying 

Project Charges Sub-Total 

Total Expenditures: 

$ 1,720.20 

847.29 

2,567.49 

$170,820.42 

0.28 

0.14 

0.42 

$28.27 

JDS:Ib 

./J~.]/Ja~s D, Sell 



AMERICAN SMELTING AND REFINING COMPANY 
TUCSON A R I Z O N A  

March 19, 1974 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Cost Summary as of March 1, 1974 
Superior East Project 
Pinal County, Arizona 

This report is the secondsummation report on the project and covers the 
period September l ,  1972 to March l ,  1974. The previous report was sub- 
mitted September 28, 1972. 

Seven authorizations have been secured for the Superior East Project. As of 
March l, 1974, the project had a deficit of $4,565.30 from the total author- 
ization of $I,045,000.00, as shown on Table I. 

TABLE l --  Authorizations and Expenditures 

Number Authorization Expended 
(March I,  1974) 
Unexpended 

MA-0010* $ 45,000.00 $ 45,000.00 Zero 
MA-O010-0]* 31,000.00 31,000.00 Zero 
MA-O010-02* 55,000.00 55,000.00 Zero 
MA-O010-03* 260,000.00 260,000.00 Zero 
MA-O010-04* 409,000.00 409,000.00 Zero 
MA-O010-05** 130,000.00 130,000.00 Zero 
MA-O010-06** 115,000.00 I19,565.30 ($4,565.30) 

$'I,045,000.00' $I,049,565.30 

*Reported in September I ,  1972 Costs; 
**Reported in this report. 

Table 2 is a synopsis of the authorizations and expenditures by act iv i ty  
during the second report period. Individual cost summaries have been sub- 
mitted for each act iv i ty.  



W. L. Kurtz - 2 March 19, 1974 

TABLE 2 - -  A c t i v i t y  Expenditures 

MA-0010-04 Unexpended funds, Sept. l, 1972 
MA-0010-05 Approprlation, April 1973 

$ 8,129.77 
(+) 130,000.00 

Sub-Total 
Claim Staking, Val idat ions, Surveying and 

Legal Work, Sept. l ,  1972 to Aug. l ,  1973 
Dr i l l  Hole AA-I (Incomplete) 
D r i l l  Hole A-3 (Incomplete) 
D r i l l  Hole A-6 (Incomplete) 

$138,129.77 

(-) 28,450.31 
(-) 5,717.72 
(-) 22,387.64 
(-) 30,3]8.98 

Sub-Total $ 51,255.12 

MA-0010-06 Appropriation, Sept. 1973 (+) 115,000.00 

Sub-Total $166,255.12 

Dr i l l  Hole A-7 (Completed) (-) 170,820.42 

Total (S 4,565.30) 

(Note: Accounting Sheet for end of February shows 
deficit of $4,479.05. I included assaying charges 
of $86.25, bringing total deficit of $4,565.30. 
(See details on A-7 summary report.) 

Table 3 is a synopsis of the above costs by categories, for the individual 
holes and total  project period. 

Table 3 shows that for the total  of 8,982 feet  rotary and core d r i l l e d ,  the 
average d r i l l i n g  charges cost per foot were $22.62. This compares with $27.35 
during the f i r s t  reporting period. However, during the second period, the 
project charges were $6.07 compared to $2.96 for the earl ier period. The 
overal l  cost on expenditures were $28.69 per foot on second period compared 
to $30.3l for the f i r s t  period. 
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W. L. Kurtz -4- March 19, 1974 

Table 4 below s'hows the percentage of individual account costs during this 
reporting period and is compared to similar figures (p. 6 of Sept. 28, 1972 
report) of the earlier period during the drilling activity areas. 

TABLE 4 -- Percentage of Individual Account Costs 

Percentage Percentage 
Segment Cost 1974 Report. 1972 Report 

Direct Drilling (A) 
Field Overhead (B,C) 
Project (D,E,F,G) 

$187,895.39 72.91% 78.79% 
15,273.76 5.93 ~ 11.45 ~°~ 
54,525.92 21.16 9.76 

Total $257,695.07 100.0% 100.0% 

The large increase :in project charges was occurred in the 28,000 feet of 
project road building charges, the claim staking and validation work and the 
legal involvement in the LD-claim group. 

~//"Uames D. Sell 

JDS:lb 



DIAMOND ~ORE DRILLING 

~aOTA;~'~; ~R,LL,N~ 
GROUTING- 

FO:U,NDATION TESTING 
'01:o*MOND [)RILLING EQUIPMENT 

DRILLING AOD, I~IVES 

I N V O I C E  DATE.; 

ORDER NUMBER:  

CO NTRACT: 

CONTRACTORS- iCNGI  NEERS 
General Offices and Plant 

1624 Pioneer Road P. O, Box 58 Phone (801) 487-36.71 

S A L T  L A K E  C ITY ,  U T A H  84110 

Cable: BOYLESCO 

Telex: 388-321 

J B R A N C H  O F F I C E S  ~ 

~HOEN~X, ARIZONA . -----~'~ 
GOLDEN, COLORADO ~ 

SPARKS, • NEVADA ~'~ 
SPOKANE° WASHINGTON ":-. 

MU RFREESBORO~ TENNESSEE :~ 

I RONt~/OOD. MICHIGAN 

SANTIAGO, GIll LE 
cable: BOYLESBROS 

LIMA, PERU 
Cab le :  BOYLESCOP 

MEXICO CITY, MEXICO 
telex: 001774546  

TERMS'. 

. o , . .  ~ .o °  r To ~oo,~.e . ~ , e  ~o,a, 

73.~'0 / 5 . D  o .  

i: ii!  i - 

::•:%_ 

_ : : : !  -:.:- 

_ 1£<  

_ r : 5  ¸ 



01~P~IONO CO R(  DRILl 
~q01"A R Y DRILLING 
IROU'I~ING 

tOUNDATION ;r ESTIN, 

~I~gIMONo DRILLING II 

@ 
INVOICE DATE: 

:IRDER NUMBER: 

tVOICE NUMBER: 

CONTRACT: 

TERMS: 

C ................................................ " . - - - :  : • . . . . . . . . . . . . . . . . . . . . .  . .  

~, N, I£glNQ C O ~ P A N Y J  

j CONTRACTORS-ENGI NEE RS 
. . . . .  -'General Offices and Plant 

1624 Pioneer Road P.O. Box 58 Phone (801) 487-3671 
SALT LAKE CITY, UTAH 84110 

" " Cable: BOYLESCO 
F~Lroh 31, 1974 Telex:if~388-321 
T-73-340 American 'Smelting & Re£ining Company 

o. ~ox '5747 
Tucson, Arizona 85705 6-664 

Net 30 Days 
LOCATION: S~)erior East, Arizona 

~ ~  
• = 

Hole No. 

;A-3 

,re on, rig up, 

~e hole and ceme 

~ve rods out and 

,terials Used: 

i 

From 

,sh down to 2983' 

~t 

cig down 

Cement 

5½Cement Plug 

Rock Bit 5" 

To 

APPROVED 

By:- _ ..... 

Footage 

95 H.~s. 
................. 33 

22 H~s* 

17 Sks. 

1 

1 

TOTAL BILLING 

[ ........ 

FOR PA~NI 

Payment Charge of 1% per month or the maximum amount permiffed by law, whichever is lower, will be charged in 
of this invoice. It wil l  be computed from the clue date fo the date we receive payment. 

. . . . . . . . . . . . .  BRANCH OFFICES 

BRANCH OFFICES 
I~'IOEN I X, ARIZONA 

GOLDEN, COLORADo 

SPARKS, NEVADA 

SPOKANE, WASHINGTON 

MURFREESBORO, TENNESSEE 
IRONWOOD, MICHIGAN 

SANTIAGO, CHILE 
Cable: B O Y L E S B R O S  

LIMA, PERU 
Ca ~i'e: BOYLESCOP 

MEXICO CITY, ME,XICO 
telex:_OO1774546 

l p 

Rate Total 

45.00 4,185.oo 

45.00 1,485.oo 

45.00 9 9 0 . 0 0  

33.15 

13.00 

69.00 

6,775.15 

OR PAY~ 

1.95 

...... i 3 . o o  

69,00 

~ P P ,  O~__o : 

By: ~ 

the event payment is not made within the 

! 

I 

i 

& 

z 



l t M o ~ e  ORIL I . ING 

IOUTINQ 

~INOATI ON TESTING 

AMOND D R I L L I N G  EQUIPMENT 

I IL I . ING A D D I T I V E S  

INVOI  CE D A T E :  - 

)ROER :NUMBER : 

V O I C E  N U M B E R :  

C O N T R A C T :  

TERMS:  

L O C A T I O N :  

Hole No. 

C O N T R A C T O R S - E N G I  NEE RS 
General Offices and Plant 

1624 Pioneer R o a d  P . O .  Box 58 Phone (801) 487-3671 

S A L T  L A K E  C ITY ,  U T A H  84110  

Cable: B O Y L E S C O  

Telex: 388-321 

From " 

" +  . . . .  = -  ...... L . . . . . .  i . . . . . .  -" + :"" ' :  

/ C7 ii77/i ii 
L----O 

• i 

+ . "~ - . .  

" ~ " , ~ .  : . , 7  .." . . . .  .. 

• L " )  

,I "'II .I I?: ~ & 

T o  Footage 

.... -" . . . . .  'sll 

. : / I I R A N C H  O F F I C E S  

I ~ " I O E N I  X ,  A R  I Z O N A  " - - - -  i "! 

GOLDEN,  COLORADO i 

• SPARKS, N E V A D A  i 
1 SPOKANE,  WASHINGTON i 

MURFREESBORO.  TENNESSEE 

IRONWOOD, MICHIGAN 

SANTIAGO.  CHILE 
Cab le :  BOYLESBROS 

L IMA,  PERU l 
Cable: ImOYI.ESCOP 

MEXICO CITY.  MEXICO 
t e l ex :  aol775,5~,6 

Rate Total 

. / ~  +~ o ,/-+/¢S "" o 

............... ~ .............................. i r ...................... ~ .. . . . . . . . . . . . . . . . . . . . . . .  " 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : ............. : ........ - ........... ~1 
' i  

• LX ........... : :":-+ ~ ........ i :  ........... 

i 
i 

iL 

9 ~" zf us- 

e + 

,k 

3 
-~:~ 

C ~>~3 . 

I 

t 

.............................................. ~ ............................. . ? , ~ 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2-. K - ]  ~ 
Z q ~  z- ~ .~ 78 +5, '--?o 

..................................... _~_2L . .~.. .~_~ . ~ . ~ ~ 

B-9 ~,Y 

#.~ a" 7 9 

t ~'~7 (~ 
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AMERICAN S4MELTING AND REFINING COMPANY 
TUCSON ARIZONA 

June 3, 1974 

TO: W.L.  Kurtz 

FROM: J. D. Sell 

Daily Drl l l  Data 
Dr i l l  Hole A-3 (Deepening) 
Rotary Dr i l l ing 
Superior East Project 
Pinal County~ Arizona 

Attached ls  a da i l y  log of  the rotary d r i l l i n g  in deepening Hole A-3 by 
Copper State Explorat ion, The~nformation shown is the date, depth at 
end of day, nun:her of hours charged to d r i l l i n g ,  the number of sh i f t s  
involved (converted to 8 - h o u r s h i f t s ) ,  explanation of  delays, size of  
hole, and the geologic formation. 

Compiled from th is  data Is a breakdown of the sh i f t s  and footage by 
a) b i t  ~.ize,~and b),geologic .unLt. 

As noted, the hole was d r i l l e d  from surface to 1445 feet" by Harness 
Drill'~nc~Gompany (see, repo~t-d~Cep~Nov. 7, 1973). 

JDS:lb 

cc: NPWhaley 

i t _  . 

/ /  " 
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Date 

1974 
5/10 

5I l l  

5/12 

Deepening DRILL HOLE A-3 - Rotary-mud Drilling 
Copper State Exploration (J.C. Tackett) - Failings CFISO0 Rig 

Depth at Dri l l ing 
End of Day Footage Hours Shi-fts* 

1445 

1490 

1515 

0 0 1-112 

45 12 3 

25 5 3 

5/13 1640 125 20 3 

5/14 1724 84 19 3 

5/15 1803 79 18 3 

5116 1858 55 20 3 

5/17 1890 32 19 3 

5/18 1925 35 17 3 

5/19 1949 24 lO 2 

Delays Hole Size 

(Note: Static Water level found at lOlO feet.) 

Moving on site; mixing mud. 

l hr. equip, repair; 3 hrs. tripping 
in; 8 hrs. haul water. 
Bit change @ 1500'; 3 hrs. equip. 
repair; 4 hrs. tripping bits; lO hrs. 
lost circulation. 
Bit change @ 1545'; 4 hrs. tripping. 

Bit change @ 1680'; 4 hrs. tripping; 
l hr. equip, repair. 
Bit change @ 1760'; 4 hrs. tripping; 
2 hrs. mix mud. 
4 hrs. mix mud & lost circulation. 

5-I/8" 

Bit change @ 1858'; 5 hrs. tripping. 

Bit change @ 1920'; 5 hrs. tripping; 
2 hrs. equip, repair. 
4 hrs. conditioning mud for shutdown; 
2 hrs. rigging down. 

19H9 

Fo rma t i on 

/ 

Tw 

/ 

*Based on 8 hours per s h i f t .  
NOTE: Only ten feet  o f  8" ID sur face casing in hole.  



DRILL HOLE A-3 (Deepening), Rotary-air and mud. 
SUPERIOR EAST PROJECT 

(Includes total hole figures) 

Drilling Time by Bit Size, including clown time: 
,. . . ,. 

Bit Size Depth . Shifts to Depth Footage 

A) lO" & 8" 0-1445 16-I/2 1445 1445 

B) 5-I/8" 1445-1949 26 1949 504 

FtlShift 

87.6* 

19.4 

42-I/2 1949 45.9 

*Note: No casing set except lO feet of surface casing. 

Delays 

Surface casing; 
unloading hole; 
laying down pipe. 
Lost circulation; 
tripping. 

Drill. ing Time. by-Rock Uni..t. includi.ng down time: 

Rock Unit 

A) Dacite 
A) Whitetail Cgl. 
B) Whitetail Cgl. 

Depth Shifts to Depth F o o t a g e  Ft/Shlft 

0-1430 15-I/2 1428 1428 92.1 
1430-1445 l 1445 17 17.0" 
1445-1949 26 1949 504 19.4 

42-I/2 1949 45.9 

*Note: This amount of hole actually drilled in I/2 hour of on-the-bottom drilling. 

A) Harness Drilling Company; Rotary-air (Report dated Nov. 7, 1973). 
B) Copper State Exploration; Rotary-mud (this report). 
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AMERICAN SMELTING AND REFINING COMPANY 
TUCSON ARIZONA 

June 18, 1574 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Daily D r i l l  Data 
D r i l l  Hole A-6 (Deepening) 
Rotary D r i l l i n g  
Superior East ProJect 
Pinal County, Arizona 

Attached is a daily log of the rotary drilling with mud in deepening Hole 
A-6 by Copper State Exploration. The information shown is the date, depth 
at end of day, number of hours charged to drilling, the number of shifts 
involved (converted to 8-hour shifts), explanation of delays, size of hole, 
and the geologic formation. 

Compiled from this data is a breakdown of the shifts and footages by 
a) bit size, and b) geologic unit. 

/ 

As noted, the hole was drilled from the surface to 1375 feet by Harness 
Drilling Company (see report dated Nov. 7, 1973). Copper State Exploration 
deepened the hole to 1665 feet. 

es D. Sell / ~  

JDS: lb 
Attach. 

cc: NPWhaley 



Deepening DRILL HOLE A-6 - Rotary-mud Drilling 
Copper State Exploration (J.C. Tackett) - Failings DMX Holemaster 

Depth a t  
Date End of Day 

1974 

5/20 1375 0 

5/21 1375 0 

5/22 1390 15 

5/23 1420 30 

5/24 1440 20 

5/25 1490 50 

5/26 1557 67 

Drilling 
Hours Shifts* Delays 

0 3 

0 3 

6 

2O 

18 

2O 

18 

5/27 1640 83 22 3 

5/28 1665 25 12 3 

(Note: Water level was at 800 feet.) 

6 hrs. rigging up; 12 hrs. mixing mud 
and lost-circulation material (LCM). 
24 hrs. blind hole, mix mud & LCM. 

5/29 1665 0 0 2 

18 hrs. recovering circulation, mix 
mud & LCM. 
4 hrs. bit change @ 1410 ft.; mix 
mud & LCM. 
6 hrs. rd. trip, bit change @ 1428 ft.; 
mix mud & LCM. 
4 hrs. rd. trip; bit change @ 1460 ft.; 
mix mud & LCM. 
4 hrs. rd. trip; bit change @ 1520 ft.; 
mix mud & LCM; 2 hrs. tripping; bit 
change @ 1557 ft. 
2 hrs. tripping in. 

4 hrs. tripping for bit change @ 1655 
ft; 4-I/2 hrs. conditioning mud for 
shutdown & tripping out; 3-I/2 hrs. 
rigging down. 
15 hrs. rigging down & moving 

Hole Size 

-1375- 

5-I/8" 

- 1665- 

Fo rma t i on 

T 
Dacite 

-1475- 

Whitetail 
Cgl. 

,L 
-1665- 

*Based on 8 hours per shi f t .  
NOTE: Only ten feet of 8" ID surface casing in hole. 



DRILL HOLE A-6 (Deepening), Rotary-air and mud 
SUPERIOR EAST PROJECT 

(includes total hole figures) 

Drilling Time by Bit Size, including down time: 

Bit Size 

A) lO" & 8" 

B) 5-l/8" 

Depth Shifts to Depth Footage Ft./S.hift 

1375 14-I/4 1375 1375 96.5* 

1665 24-I/4 1665 290 12.0 

38-I/2 1665 43.2 

*Note: No casing set except lO feet of surface casing. 

Delays 

Setting surface 
casing, tripping. 
Lost circulation, 
tripping. 

Drilling Time by Rock Unit, including down time: 

Rock Unit Depth Shifts to Depth Footage 

A) Dacite 0-1375 14-I/4 1375 1375 
B) Dacite 1375-1475 16-I/4 1475 lO0 
B) Whitetail 1475-1665 8 1665 190 

38-I/2 1665 

A) Harness Drilling Company; Rotary-air (Report dated Nov. 7, 1973) 
B) Copper State Exploration; Rotary-mud (this report) 

Ft./Sh i ft 

96.5 
6.2 

23.8 

43.2 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
T U C S O N  A R I Z O N A  

February 4, 1975 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Drill Hole LB-4 
Arizona Mining Company 
Pinal County, Arizona 

Through the courtesy of Mr. Paul Kayser, President of Arizona Mining Company, 
ASARCO was granted permission to log their deep drill hole, LB-4, which is 
located within several hundred feet of a common boundary line with ASARCO. 

The logging was aided by Hr. Nick Carouso, who also provided the assay data 
and the basic Spot Deviation Survey data. 

DRILL HOLE 

The hole is located in the center of the NWI/4 NEI/4 NWI/4 of Section 24, 
south of Pinal Ranch. Whatley Drilling Company rotaried the hole from the 
surface to 2361-I/2 feet, from November 24 to December 24 ~, 1973. Longyear 
Drilling Company reentered the cased hole and cored NX from 2361-I/2 to the 
terminal depth at 4860 feet, from January 28 to July 30, 1974. 

GEOLOGIC LOG 

The hole was collared in Dacite and encountered a minor amount of Earlier 
Volcanics before entering Schultze Granite at a depth of 334 feet (Verbal, 
Nick Carouso). As noted above, the rotary hole continued in the granite 
to the casing point at 2361-I/2 feet. No cuttings were examined during the 
core logging by ASARCO. 

The Schultze Granite as logged is typical granite of the adjacent outcropping 
area. It is generally equigranular, salt and pepper textured, medium grained 
with bright fresh biotite which is partially wispy books. The large feldspar 
phenocrysts are variable throughout the length of core examined. Few 
granite aplites were found throughout. The hole in general was very massive 
and cut by few zones of shears or narrow faults. 

Alteration of the granite is essentially-nonexlstent with only very narrow 
clay selvages adjacent to some shears. Minor quartz-sericite selvages 
increased with depth. 

At tached to  t h i s  r epo r t  is  the geo log i c  log o f  the core (At tachments A-1 
th ru A-3). 
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W. L. Kurtz - 2 - February 4, 1975 

PETROGRAPHIC REPORT 

Five samples were collected from the core for thin-section and petrographic 
examination. Samples were collected at 2600, 3092, 3410, 4200, and 4850-foot 
depths and represent the entire cored interval. 

Attached is the report on each sample (Attachments B-l thru B-5) prepared and 
examined by Western Petrographic of Tucson, Arizona. Note the real absence 
of any alteration products from an outside source and the lack of visible 
mineralization of any consequence. The alteration as described is minor and 
may be related strictly to a deuteric phase unrelated to an alteration- 
mineralization system. 

ASSAYS 

All assays reported were from splits, by personnel of Arizona Mining, on the 
core and submitted to Mr. H. F. Fountain, Assayer, Miami, Arizona. None of 
the samples were rerun or verified by ASARCO, but the visual inspection of 
the core would suggest values in the range found by the assayer. 

The assays are listed in Attachment C and most include moly results and some 
show sulfur, zinc, gold, and silver values. The arithmetic average value of 
all the samples recorded is 0.009% total copper, with a high value of 0.024% 
copper. Only one zone of any appreciable length contained a two-fold increase 
in value; this zone, from 3189 to 3667 feet, averaged 0.019% copper. All 
values are within the range of values found in sampling the outcrops of 
Schultze Granite where alteration-mineralization is essentially absent. 

It should also be noted that in the samples having sulfur Values the amount 
of sulfur is a magnitude higher than is needed for the copper assay and 
indicates that most of the sulfur is tied with pyrite rather than chalco- 
pyrite, molybdenite, or the sphalerite. Calculations based on the amount of 
copper, moly, zinc, and sulfur suggest values of 6 to l and up to 22 to l 
ratios of pyrite to chalcopyrite. Only the last two samples, 4707-4717 and 
4727-4737, indicate that the sulfur is tied entirely with the copper, moly, 
and zinc sulfides with no pyrite available. The total copper value is very 
low throughout the hole. 

HOLE DEVIATION 

The list of spot deviation survey points and values as received from Arizona 
Mining are recorded in Attachment D. A plan plot of the hole is shown on 
Attachment E and graphically shows the hole deviating in the northeasterly 
direction. Calculations suggest the bottom of the hole is some 203 feet in 
a north 64-I/2 ° east direction from the collar location. 
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W. L. Kurtz - 3 - February 4, 1975 

CONCLUSIONS 

The drill hole LB-4 is located near the axial trace projection of the out- 
cropping Schultze Granite. The logging generally shows an equigranular 
texture with a relatively thin phenocryst zone at 3400-foot depth, which 
was cut for a distance of 200-250 feet before again being in the equi- 
granular phase. 

Alteration is almost nonexistent, but does increase slightly toward the 
bottom of the hole. Likewise, assay sulfur calculations suggest a high 
pyrite to chalcopyrite ratio upward in the hole and a paucity of sulfur 
available for pyrite in the bottom of the hole. All alteration-mineralization 
characteristics and values are of a very low magnitude. 

(_/-- James D. Sel 1 

JDS: Ib 
Attachs. 
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"<.T 
:Sample No.: ~-2600 

Name: Q~artz monzonite 

'co p. 
Est._X.~I:'C 

M i n e r a l o g y ' :  
| 

Individual M i n e r a l s  

-- Average-  % 

Orig. Pres. size (mm) Alt'd. Alteration products 

-A w 

~.~c_~,~~ a ~ p ~  ~ 25  1-3 
~l n~i n~,l n~p ~ '  ~ 1--& 

nTm÷.i ÷.o +-~ t , r  n l 
t, h l  , ~ ' i  hP t r (I_ 9 
o l  n y _ ~  1 1 i ÷P t,T" 

~"_a' t 'h~n n "t',~, i','t" ~I _ ]  

_m~gno+. i  +.~ 1 1 " n _ q  
v.n÷A 1 p i-.-,- (I_ f~9 

J 

J ~  

f x 

\ 
Petrography: 

This sample is of a relatively equigranular quartz monzonite. The 
rock is essentially fresh appearing in thin section, with only traces of 
clay-illite alteration occurring in plagioclase, and minor chlorite re- 
placement of biotite. Small quantities of anhydrite, unrelatable to any 

• preexisting mineral, occur as isolated, sparsely scattered patches. No 
sulfides are visible in thin section; however, and primary disseminated 
magnetite is unsulfidized. No secondary ibiotite , sericite, or secondary 
K - f e l d s p a r  i s  p r e s e n t .  M y r m e k i t e  t e x t u r e s  a r e  l o c a l l y  p r e s e n t .  



ATT', AC;~,r. . I  E N T  B - 2  • 
WE-~TERiV H~-'TROGRSAimHIC 

J 

Sample No, : LB-4"3092 

Name: 

Mineralogy: 
-quartz 

Quartz monzonite 

K-feldspar 25 
plagioclase 40 
biotite 4 
apatite tr 
muscovite 
zircon 
carbonate 

I 

clay-illite 
chlorite 
rutile 
magnetite 

Comp. (~) I n d i v i d u a l  Minerals 
E s t . ~ . ~ _ _ _  Average ~ i 

Pres.  s ize  (mm) A l t ' d .  A l t e ra t ion  products Orig. 

30 30 0.5-4 

25 1-6 
39 0.5-3 5 clay-illite, carbonate 
4 0.5-2 5 Ichlorite~ futile 

tr 0.05-0.2 
tr 0.i 

tr tr 0. I 
tr 0.2 
1 i 

tr 0.I 
tr 0.02 

1 1 0.1-.7 

i, 

i L 
L± 

Petrography: 

With respect to primary composition and texture, andwith respect 
to the lack of appreciable alteration, this quartz monzonite is virtu- 
ally identical to Sample LB-4-2600. Only traces of clay-illi~e and 
chlorite, respectively, replace plagioclase and biotite. Sericite, 
secondary biotite, secondary K-feldspar, and a~hydrite are absent. 
Disseminated primary magneti~e is unoxidized and has no~ been sulfidized. 

l 

f 

\ 



A T T A C H  M E N T  B -  .~ VI/ESTERN PETROGRAPHIC 

Sample No. : • LB-A-3~I0 

Name : Quar tz  monzon i t e  

Comp. (%) , Individual Minerals 

I E ,  t .  ,:. PC ! Average % 

Mineralogy: OrigG Pre~. size (ram) Alt'd. Alteration products 

. . . .  "-+.,'- ZO "~0 0.5~5 

~!e+it ~ 4 g n: 5-0 
~z_~ cevi+_.e +_.r ' +_.r 0-_9. 

'~.--,.~ + -¢+ ~, +..,- +.-, , ,  0,05-0-I 
t - ~ l  n~ +.o T,r O.P.. 

= ~  LIr~o+.'~ +.o l 1 0-15 
l 

I I 

I 

I 
+.'r, , ' , I ; i v - , i  1 l "l +.~,. m; i ' r , 'hn i ' is 'k  

I 

I 

u 

I] 

I 

Petrography: 

iThis quartz monzonite is essentially fresh. Traces of apparently 
deuteric clay-illite appear in plagioclase, and the biotite is slightly 
chloritized. No sericite, secondary biotite, secondary K-feldspar, or 
other hydrothermal alteration products are in evidence. Primary mag- 
netite is unoxidized. No sulfides are presen~ in the thin section. 



WESTERN I"~ETROGRA.PHIC A T T A C H M E N T  B - 4  

f• .~ 

S a m p l e  N o .  : LB-A-~200 

Name: Quartz monzonite porphyry 

' Co~:p. (%) Individual M i n e r a l s  " [ 

• A v e r a g e  . . . .  I 
M i n e r a l o g y :  O r i g .  i P r e s .  s i z e  (ram) A l t ' d .  A l t e r a t i o n  p r o d u c t s  

-- F 

K-~elasoa~ 25 25 0-5-5 

n l  ~v-i I 1 i i ' .o-Rp' r ' i  o. 1 

_]~-.~na'r (¢lpl~'f.o'rl o. ~ t , r  0.f l5  

m~,~noi-,i Ao 1 1 0 . 8  

J 

5 r1~y-~ 11 ~ +~ : ~  ~ + . ~ . K _ f e l d s p a r  
~n ~ I  A ~  +.~, ~ + . ~ I ~  ~ :  e ,epidote 

II J 

I 

I{ 

Petrography: 

This sample, like the previous examples .o~ ° quartz monzonite 
from LB-~, is essentially fresh, with only minor, apparently 
essentially deuteric alteration. Pla~ioclase is slightly ;dusted 
with clay-illite in the cores of individual crystals, and biotite 
is lightly replaced by chlorite-epidote. No secgndary biotite, 
secondary K-feldspar, or extensive ar&rillization are in evidence. 
Disseminated primary magnetite is fresh. No sulfides ~ere de- 
tected in thin section. 
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Sample-No. : LB-&-4850 

Name: Quartz monzonite 

Comp. (%) Individual Minerals 
Est.x_ PC Average % 

Mineralogy: Orig. Pres. size (ram) Alt'd. Alteration products 

, , , ~ , - + . ~  ~?.  ... ?.~. n_5 

~i o,.i te ~ _3 I-0 
a n ; i + , i  +.~ +,'r %~r (3,1 5 

i~.l ~ v - ~  1 1 i "l'.p 1 
~ h l  n ~ i  + . p  .. t , ~  ~ - ~, 

pp~ ant~, t r  0 . 1 5  
• i ' n  +, i  l e %1" 0.09 

r,~,.g',-,p+.'i 'i'.~ +.',"" +.'," "N.  ?5 

I 

' I 

~;--1 I% 

1 0  nhl n~i 41o _ .~o~'i nl  $,e./n.1 - ~ c o v i t e  ,futile 

Petrography: 

Alteration is only lightly developed in this sample of quartz 
monzonite. Relatively co~rse-grained white K-mica very lightly 
stipples the cores o f  some plagioclase crystals, and in hand sample, 
OCCURS along a fracture surface. Biotite is slightly altered ~o 
chlorite, sericite-muscovite, and futile. Disseminated magnetite 
is unoxidized, and sulfides are absent in thin section. 
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Rotary Cuttings to 

DRILL HOLE LB-4 
Arizona Mining Company 

Assayer: H. F. Fountain 
Box 463 
Miami, AZ 85539 

2361-I/2 f t . ;  NX Core from 2361-I/2 

Percent Coooer 
Interval Total Acid' Soft 

600-620 0.006 0.004 
640-660 0.009 0.007 
680-700 0.014 0.006 
720-740 0.004 0,002 
760-780 0.014 0.006 
800-820 0.004 0.001 
900-905 O.011 0.004 
1025-1055 tr. tr. 
I085-II15 0;002 tr. 
1205-1305 tr. tr. 
1385-1415 0.004 tr. 
1505-1535 0.004 tr. 
1595-1625 0.007 0.003 
1685-1715 0.008 0.002 
1685-1715 0.006 0.002 
1775-1805 0.011 0.003 
1895-1925 0.010 0.003 
1985-2011 0.008 0.002 
2075-2105 0.004 tr. 
2195-2225 0.005 t r .  
2280-2310 0.016 0.009 
2310-2340 0.014 0.003 
2340-2344 0.010 0.004 
2361-2372-I/2 0.004 0.002 
2460-2467 0.003 0.002 
2567-2577 0.006 0.004 
2662-2674 0.007 0.003 
2754-2764 0.016 0.012 
2846-2856 0.005 0.003 
2967-2976 0,009 0.004 
3042-3050 0.013 0.007 
3079-3087 0.014 0.007 
3189-3198 0.023 0.009 
3245-3251 0.018 0.011 
3272-3282 0.019 0.010 
3604-3614 0.012 0.006 
3657-3667 0.021 0.006 
3724-3734 0.004 0.001 
3749-3757 0.009 0.006 
3776-3786 0.003 tr. 
3807-3817 0,002 tr. 
3869-3878 0.012 0.007 
3943-3953 0.017 0.007 

ft. to 4860 f t .  T.D. 

Percent 
MoS 2 Other 

) 
) t r .  
) 

) 
) t r .  
) 

t r .  

0.0020 
0.0030 
0.0020 
0.0030 

0.0030 

t r .  
0.0020 

t r ,  
0.0020 
O.OOlO 

) 
) 0.00]4 
) 

0.0042 

0.0067 

0.0088 
0.0012 

0.0041r 
0.0062 
0.0008 

t r .  
0.0021 
0.0041 

Repeat sample 

Tr. sul fur 

0.004% Zinc, 
0.002% Zinc 
0.002% Zinc 
0.003% Zinc 

0.005 oz. Gold; t r .  oz. Si l v e r  



ATTACHMENT C 
Page 2 

P~ Percent Copper 
(~ Interval Total" Acid. Sol" 

Percent 
MoS2 

3962-3969 0.008 0.005 0.0018 
4036-4046 0.008 0.oo5 0.o007 
4086-4096 0.002 tr. tr. 
4172-4181 0.008 0.004 0.0004 
4220-4229 0.006 0.003 0.0002 
4267-4277 0.024 0.009 0.0005 
4286-4297 0.009 0.005 0.0040 
4327-4337 0.021 0.012 0.0060 
4399-4404 0.002 tr. 0.0040 
4445-4455 0.004 tr. 0.0060 
4497-4507 0.012 0.004 0.0060 
4508-4518 0.008 0.003 0.0090 
4518-4528 0.017 0.006 0.0070 
4528-4538 0.014 0.004 0.0060 
4538-4548 0.022 0.007 0.0030 
4548-4561 0.019 0.006 0.0080 
4577-4587 0.007 0.002 0.0050 
4592-4602 0.008 0.002 0.0040 
4624-4634 0.005 tr. 0.0060 
4647-4657 0.004 tr. 0.0092 
4675-4685 0.013 0.004 0.0084 
4695-4705 tr. tr. 0.0064 
4707-4717 0.012 0.003 0.0040 
4727-4737 0.006 0.O01 0.s092 

Other 

Tr. Gold; tr. Silver 

Tr. Gold; tr. Silver 

0.11~ Sulfur 

0.12% Sulfur; tr. Gold; tr. Silver 
0.110% Sul fur 
0.140~; Sulfur 
Tr. Gold; tr. Silver 
0.120% Sulfur; tr. Gold; tr. Silver 

0.097~; Sul fur 

0.O13~; Sulfur 
0.011~; Sulfur 



; ~ i: ~ ..... : ' / •~/ ;/: .i '̧ " •~ . = 

ATTACHP, EHT D 

Survey Date 

Spot 

Mag. 

Deviation. Survey - Arizona Mining Compan~ 

LINDBURGH - LB #4 

Accumu I at i ve 
Brg. True Brg. Deviation Drift 

1-28-74 N85°E N71OE I=O ' 
2-06-74 N87=E N73°E 1045' 
2-I 1-74 $780E N88°E 1045 ' 
2-15-74 $83°E N83°E 2°0 ' 
2-20-74 S87°E N79°E 2 ° I0 
2-23-74 N88°E N74°E 2°20 
3-02-74 N85°E N71 °E 2°30 
3-04-74 N85°E N71 °E 2°40 
3-08-74 N82°E N68°E 2°45 
3-15-74 N82°E N68°E 2°50 
3-26-74 N83°E N69°E 3°0 ' 
4-04-74 N78°E N64°E 3°I0 ' 
4-16-74 N78°E N64°E 3°20 ' 
4-25-74 NSI °E N67°E 3040 ' 
5-01-74 N75°E N61°E 3°50 ' 

I 5-08-74 N76°E N62°E 4 ° I0 ' 
5-15-74 N68°E N54°E 4035 ' 
5-22-74 N70°E N56°E 4°35 ' 
6-I 1-74 N75°E N61°E 4°35 ' 
7-01-74 N72°E N58°E 5o25 ' 

41.55' 
45.28' 
47.42' 
50.84' 
54.74' 
58.90' 
63.7O' 
64.72' 
69.67' 
74.62' 
82.17' 
88.59' 
96.48' 

105.26' 
113.64' 
122.75' 
130.77' 
138.86' 
15 4. I86' 
179.86' 

Depth 

2380' 
2502 ' 
2572 ' 
2670 ' 
2773' 
2875' 
2985' 
3007' 
3110' 
3210' 
3354' 
3470' 
360 7 ', 
3744' 
3869' 
3994' 
4044' 
4190' 
4394' 
4654' 



Total Deviation 
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PLAN OF DEVIATION 

DRILL HOLE LB'4  
ARIZONA MINING COMPANY 

SCALE 1"= 30' 
J.D.S. aon.  1975 

MVK 2"627  
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ASARCO 

A M E R I C A N  SMELT ING A N D  R E F I N I N G  C O M P A N Y  

SOUTHWESTERN EXPLORATION DIVISION 

P. O. BOX 5747, TUCSON, ARIZONA 8.5703 

February 14, 1975 

l i , 5 0  N O R T H  7 T H  A V E I ~ U ~  

- T E L E P H O N E  6 0 2 -  7 9 2 - 3 0 1 0  

\ 

Mr. Paul Kayser, President 
Arizona Mining Properties, Inc. 
I006 Main Street 
Houston, Texas 77002 

Dear Mr. Kayser: 

The ASARC0 report, based on the information r~ceived from your group, 
from petrographic samples submitted to Western Petrographics, and from 
logging of the core, has been prepared ori your hole LB-4 and is submitted 
by the enclosed two copies. 

Recorded within the report are the location of the drill hole LB-4, the 
geologic log (3 sheets), the p~trographic report (5 sheets), the assays 
(2 sheets), the spot survey data for the hole deviation~(l sheet), a 
plot of the survey data (l sheet), and my conclusions. 

ASARCO is pleased to have had the opportunity of logging your hole and 
compiling the above information. I hope this report will be of aid to 
you in your continuing work. 

Sincerely, 

mes D. Se l  1 

JDS:Ib 
Encs. (2 copies) 

cc: WLKurtz - w/o eric. 
RBCrist - w/o enc. 
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DACITE 

EARLIER VOLCANiCS 

SCHULTZE GRANITE 

A R I Z O N A  MINING COMPANY 
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Rotary-  Surface - 2:544 feet 
GD-2000 w/Air Packo£e 
Nov. 24-Dec. 24, 1975 

2 5 4 4 - 4 8 6 0  feet T.D. 
Longyear deep hole rig. 
Jan. 28 -July 50, 1974 

SCHULTZE GRANITE 

E.quigronulor, meoium groined~ 15 ° /o-20 °/o biotite w/small 
phenocrysts of feLaspor. Few quartz eyes cut by t"--2' 
granite oplite dikes. MCnor clay zones. No mineral. 

(2775%2852 ') Sl~eor zone ~-~ 700-8.5 °,  Clay slips, sllckensicles (sub.--t~oriz.). 

3350L3600  ' General increase in amount of biotite (20 % -  30 % )  
and felaspor size( I /z  ' ' -  I"-I-) 

3650 '  General loss of all felclspor pnenocrysts. Granite oplites 
becoming pegmatites. 

( 4030  % 4040' )  Steep, vertical, shearing w/~/~'clay sl ips. 

4350 '  Pegmotite aplites with large plates of biotite. 

Very massive I equigronulor granite, few phenocrysts, few quartz 
eyes, minor granite oplite and pegmofific oplite. Few steep 
fractures and slips. 

NOT._.EE: Very low ppm Cu reported m hole. 
See memo doted Feb. 4, 1.975. 
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AMERICAN SMELTING AND REFINING COMPANY 
T U C S O N  A R  I Z O N A  

February 18, 1975 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Distribution of Costs 
Legal, Water Report, & Bridge 

Repa i r 
Superior East Project 
Pinal County, Arizona 

During this report period', since March l, 1974, some project charges 
have occurred which are separated out and not charged to individual 
drill holes. 

The distribution of these charges are as follows: 

Drilling Charges: 

A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2. Sample Preparation & Assay 
3. Miscellaneous 

Drilling Charges Sub-Total 

_ . _  

_ _ _  

P ro_iect Charges : 
D. General Admin is t ra t ion  
E. Legal Fees (& Water Report) 
F. D r i l l  Road Access (Bridge Repalr & Racks) 

Project  Charges Sub-Total 

Total Expenditures: 

m m w  

l ,  776.65 
4 , 1 7 8 . 9 4 .  

$5,955.59 

$5,955.59 

James D. Sell 

JDS:Ib 



AMERICAN S M E L T I N G  AND REFIN ING C O M P A N Y  
TUCSON ARI ZONA 

February 18, 1.975 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Drill Hole AA-I 
Rotary Drilling Costs 
Individual & Consolidated 
Clark Option 
Superior East Project 
Pinal County, Arizona 

The Clark Option was terminated on December 31, 1974. One hole was drilled over 
two years of assessment work. 

The L. R. Cox Drilling Company originally drilled July 23, 1973 to a depth of 
120 feet. See Memo dated March 19, 1974, and also below for distribution of 
costs. Cox reentered the hole on August 24, 1974 and deepened the hole from 
120 feet to 225 feet (I05 feet) using the same equipment as before. See below 
for the distribution of costs. 

The consolidated distribution of costs for the entire hole AA-I is listed below. 

Date: July 23, 1973 August 24, 1974 Total 
Footage: 120' I05' 225' 

S/Ft. Cost S/Ft. Cost S/Ft. 
Drilling Charges: 
A. Direct Drilling 
B. Drill Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2. Sample Prep. & Assay 

Drilling Charges Sub-Total 

$ 6.25 $ 922.50 $ 8.79 $1,672.50 $ 7.43 
0.42 . . . . . .  50.00 0.22 

0".72 48.00 0.46 134.80 0.60 
0.39 60.50 0.57 107.45 0.48 

$ 7.78 $1,031.00 $ 9.82 $1,964,75 $ 8.73 

Project Charges: 
D. General Administration 
E. Opt ion Payments 
F. Drill Road Access 
G. Claim Work, Surveying 
Project Charges Sub-Total 

TOTAL EXPENDITURES: 

- - -  $ 100.00 $ 0.95 S 1oo.00 $ 0.45 
$10.83 1,000.00 9.52 2,300.00 10.22 

29.03 . . . . . .  3,483.97 15.48 
$39.86 $I,I00.00 $10.47 $5,883..97 $26.15 

$47.64 $2,131.00 $20.29 $7,848.72 $34.88 

c~/James D. Sel I 

JDS:lb 



AMERICAN SMELTING AND REFINING COMPANY 
T U C S O N  A R I Z O N A  

February 18, 1975 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Drill Hole A-3 
Rotary Drilling Costs 
Individual & Consolidated 
State Lease Section 5 
Superior East Project 
Pinal County, Arizona 

Drill hole A-3 was original ly drill~d by Harness Drilling Company, using air, to 
a depth of 1445 feet (see report dated March 19, 1974). The hole was reentered 
and deepened by Copper State Drilling (J.C. Tackett) using a DMX-1500 and a mud 
program. Copper State deepened the hole from 1445 ft. to 1949 ft., and recapped 
the hole. No casing installed. 

A comparison of the Distribution of Costs between the two contractors and for the 
total hole is given below. 

Contractor: Harness Copper State Total 
Footage: 1445' 504' 1949' 

S/Ft. $ S/Ft. $ 
Dr i l l ing  Charges . 
A. Direct Dr i l l ing  $ 9.88 
B. Site Preparation 0.33 
C. Field Administration 

I. Supervision & Geology 0.43 
2. Samples & Assaying 0.10 
3. Miscellaneous O.11 

Dr i l l ing  Charges Sub-Total: $I0.85 

S/Ft. 

$11,702.55 $23.22 $25,973.42 $13.33 
629.20 1.25 1,109.20 0.57 

...... 614.97 0.31 
20.34 0.04 166.44 0.08 

...... 168.65 0.09 
$12,352.09 $24.51 $28,032.68 $14.38 

P/pject Charges 
D. General Administration $ 0.29 
E. Legal Fees - - -  
F. D r i l l  Road Access 4.35 
G. Claim Work - Surveying - - -  
Pro ject  Charges Sub-Total: $ 4.64 

$ 271.29 $ 0.54 $ 693.48 $ 0.36 
656.65 1.30 656.65 0.34 
...... 6,284.86 '3.22 

$ 927.94 $ 1.84 $ 7,634.99 $ 3.92 

Total Expenditures: $15.49 $13,280.03 $26.35 $35,667.67 $18.30 

~-JJames D. Sell 

JDS:Ib 



AMERICAN SMELTING AND REFINING COMPANY 
T U C S O N  A R I Z O N A  

February 18, 1975 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Drill Hole A-6 
Rotary Drilling Costs 
Individual & Consolidated 
State Lease Section 4 
Superior East Project 
Pinal County, Arizona 

Harness Drilling Company drilled ho4e A-6 from the surface to 1375 ft. using an 
air system (see report dated March 19, 1975). Copper State Drilling reentered 
the hole and extended it to a depth of 1665 feet (May 20-29, 1974) using an 
DMX-1500 and a mud system. The hole is capped for reentry. A comparison and 
total cost distribution follows. 

Contractor: Harness Copper State Total 
Footage: 1375' 290' 1665' 

S/Ft. $ S/Ft. $ 
Drillinq Charges: 
A. Direct Drilling $ 8.04 
B. Site Preparation 2.23 
C. Field Administration 

I. Supervision & Geology 0.33 
2. Sampling & Assaying 0.06 
3. Miscellaneous 0.12 

Drilling Charges Sub-Total: $I0.78 

S/Ft. 

$11,700.37 $40.34 $22,747.36 $13.66 
. . . . . .  3,072.25 1.84 

. . . . . .  459.63 0.28 
22.34 0.08 99.12 0.06 

. . . . . .  168.64 0.I0 
$II,722.72 $40.42 $26,547.00 $15.94 

Pro jec t  Charges.: 
D. General Administrat ion $ O.14 
E. Legal Fees - - -  
F. D r i l l  Road Access 11.13 
G. Claim Work, Surveying - - -  
Project Charges Sub-Total : $I I ,27 

$22.05 Total Expenditures: 

$ 230.55 $ 0.80 $ 419.57 $ 0.25 
1,140.44 3.93 1,140.44 0.69 

. . . . . .  ] 5 , 3 0 5 . 6 7  9 .19  
~ m ~  . . . . . .  m m ~  

$ 1,370.99 $ 4.7"----~ $16,865.68 $I0. I-- ' -~ 

$13,093.70 $45.15 $43,412.68 $26.O7 

~ James D. S e l l  

JDS:lb 



AMERICAN SMELTING AND REFIN ING COMPANY 
T U C S O N  A R I Z O N A  

February 5, 1975 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Drill Hole A-7 
Adjusted Costs ~ 
Rotary and Core Drilling Costs 
Superior East Project 
Pinal County, Arizona 

Charges accumulated after closing of report dated March 19, 1974, have been 
compiled. This includes an additional sum of $644.80 to be placed in 
"B Site Preparation, Core" and $234.86 in "C-2 Sample Prep. & Assay". In 
addition, $4,000..00 were placed in "A, Direct Drilling-Core" which should 
have been marked for hole DCA-3A Rotary. 

The following distribution of costs reflects these changes. Rotary 3150 
feet, Core 2892 feet; total 6042 feet. 

Drilling Charges: 
A. Direct Drilling 

Rotary $74,866.38 
Core 81,029.98 

B. Site Preparation 
Rotary $ 1,609.51 
Core 795.44 

C. Field Administration 
I. Supervision & Geology 

Rotary $ 1,020.65 
Core 2,703.21 

2. Sample Prep. & Assay 
Rotary $ 50.09 
Core 2,107.08 

3. Miscellaneous 
Rotary $ 210.22 
Core 740.03 

Drilling Charges Sub-Total: 

$155,896.36 

2,404.95 

3,723.86 

2,157.17 

950.25 
$165,132.59 

S/Ft. S/Ft. 

$23.77 
28.02 $25.80 

$ 0.51 
0.28 0.40 

$ 0.32 
0.93 

$ 0.02 
0.73 

$ 0.07 
0.26 

0.62 

0.35 

O.16 
$27.33 

Project Charges: 
D. General Administration 
E. Legal Fees 
F. Dri11 Road Access 
G. Claim Work--Surveying 
Project Charges Sub-Total: 

Total Expenditures: 

$ 1,720.20 
n m - -  

847.29 

2,567.49 

$167,700.08 

$ 0.28 

0.14 ~ 

0 . 4 2  

$27.75 

JDS:lb 
D. Sell 



AMERICAN SMELTING AND REFINING COMPANY 
TUCSON A R  I Z O N A  

February 18, 1975 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Drill Hole DCA-2A 
Diamond Drilling Costs 
Superior East Project 
Pinal County, Arizona 

Boyles Brothers reentered the old Superior Oil-Miami Copper Company hole 
(DCA-2), cleaned the hole and set 4" casing with wedge at 1339 feet. 
Coring continued NX and BX to the terminal depth of 2422 feet (I083 feet). 
Work started November 4, 1974 and terminated on December 19, 1974, using 
a CP-50 rig. 

The cost distribution for the work is as follows: 

Dri I 1 ing Charge?: 
A. Di rect Dr] 11 ing 
B. Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2. Sampling and Assaying 
3. Miscellaneous 

Drilling Charges Sub-Total: 

$ Cost S/Ft.  
$33,555.59 

93.60 

3,767.54 
114.26 
833.27 

$38,364.26 

$30.98 
O. 09 

3.48 
0.I0 
0.77 

$35.42 

Project Charges: 
D. Genera] Administration 
E. Legal Fees 
F. Drill Road Access 
G. Claim Work, Surveying 
Project Charges Sub-Total: 

$ 1,554.36 $ 1.44 
264.51 0,24 
m m ~  J m ~  

1,818.. 87 1.68 

Total Expenditures: $40,183.13 $37.10 

y James D. Sell 

JDS:Ib 



A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
TUCSON AR I Z O N A  

February  18, 1975 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Drill Hole DCA-3A 
Rotary Drilling Costs 
Individual & Consolidated 
Superior East Project 
Pinal County, Arizona 

Drill hole DCA-3A had previously been drilled to a reported depth 
of 3000 feet using a 5-I/4" bit with mud system by the joint venture 
of Miami Copper and Superior Oil. 

ASARC0 attempted to  clean the hole with a Moss-Weber churn drill and 
did clean to 485 feet before hitting an obstacle which prevented 
further progress at the time (August 1971). 

Shelton Drilling Company, on Jan. 29-30, 1974, reentered the hole 
and cleaned to a total depth of 1985 feet, or 1500 feet below Moss- 
Weber. 

Boyles Brothers, on March 27-31, 1974, reentered the hole and cleaned 
to a final depth of 2980 feet (i.e., 995 additional feet) and set 
casing for the full depth of the hole. Both Shelton and Boyles used 
a mud system for cleaning the hole. 

A cos t  d i s t r i b u t i o n  o f  the i n d i v i d u a l  c o n t r a c t o r s  and the t o t a l  
r o t a r y  cos ts  is  a t t a c h e d .  

James D. Se l l  

JDS:Ib 
A t t .  



DRILL HOLE DCA-3A 
Rotary Drilling Costs 

Individual & Consolidated 
Superior East Project 
Pinal County, Arizona 

Contractor: Moss-Weber (Clean) Shelton (Clean) 
Footage: 485' 1500' 

$ SIFt. $ SIFt. 
Dr i l l ing  Charges: 
A. Direct Drilling $1,550.25 $3.20 $4,437.74 $2.96 
B. S i t e  P repara t ion  725.00 1.49 . . . . . .  
C, F ie l d  A d m i n i s t r a t i o n  

1. Superv is ion  & Geology 100,O0 0.21 525.88 0.35 
2. Sampling & Assaying . . . . . . . . . . . .  
3. M isce l laneous  . . . . . .  12.71 0;01 

Drilling Charges Sub=Total :  $2,375.25 $4.90 $4,976.33 $3.32 

Project Charges: 
D. General Administration 
E. Legal Fees 
F. Drill Road Access 
G. Claim Work, etc. 
Project Charges Sub-Total: 

Total Expenditures: 

u w m  

= = w  

m m ~  

$2,375.25 

--- $ 30.33 $0.02 

$--- $ 30.33 $o.02 

$4.90 $5,006.66 $3.34 

Boyles 
(Clean & Case) 

995' 
$ SIFt. 

$18,032.78 $18.12 

$18,032.78 $18.12 

Total 
2980' 

$ SIFt. 

$24,020.77 $8.06 
725.00 0.24 

625.88 0.21 

12.71 O.Ol 
$25,384.36 $8.52 

$ 95.-34 $ 0.I0 $ 125.67 $0.04 

$ 95.34 $ O.lO $ 125.67 $0.04 

$18,128.12 $18.22 $25,510.03 $8.56 



AMERICAN SMELTING AND REFINING COMPANY 
TUCSON ARIZONA 

February 18, 1975 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Drill Hole DCA-3A 
Core Drilling Costs 
Superior East Project 
Pinal County, Arizona 

Boyles Brothers reentered the cased hole DCA-3A and, using a CP-50 core 
drill, cored from 2980 ft. to the terminal depth of 5154 ft. (2174 ft.). 
The work was performed from Ju'ly 2 to October 16, 1974. 

The core distribution of cost follows: 

Dri l I ing Cha[ges : 
m 

A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2. Sampling & Assaying 
3. Miscellaneous 

Drilling Charges Sub-Total: 

S Cost S/Ft. 

$57,922.35 
239.20 

4,844.84 
533.12 
810.47 

$64,349.98 

$26.64 
0.II 

2.23 
0.25 
0.37 

$29.60 

Project Charges: 
D. General Administration 
E. Legal Fees 
F. Drill Road Access 
G. Claim Work, Surveying 

Project Charges Sub-Total: 

Total Expenditures: 

$ 2,246.24 
342.92 

125.24 

2,714.40 

$67,064.38 

$ 1.03 
0.16 

0.06 
1.25 

S30.85 

~ D .  Sel 1 
JDS:Ib 



AMERICAN SMELTING AND REFINING COMPANY 
TUCSON ARI ZONA 

February 27, 1975 

TO: W.L. Kurtz 

FROM: J. D. Sell 

Cost Summary as of Feb. I, 1975 
Superior East Project 
Pinal County, Arizona 

This report is the third cost summation report on the project and covers 
the period March l, 1974 to February l, 1975. The previous reports were 
dated Sept. 28, 1972, and Mar~h 19, 1974. 

Eight authorizations have been secured for the Superior East Project As 
of February l, 1975, the project had an unexpended balance of $55,843.43 
from a total authorization of $1,265,000.00, as shown in Table I. 

TABLE 1 -- Authorizations and Expenditures 

Number 
MA-O010* 
MA-0010-01* 
MA-O010-02* 
MA-O010-03* 
MA-0010-04* 
MA-0010-05** 
MA-O010-06** 
MA-O010-07 
EA-O010-08*** 

(Feb. 1, 1975) ~ 
Authori  zat i on Ex~en ded Unexpended 
$ 45,000.00 $ 45,000.00 $ Zero 

31 ,000.00 31,000.00 Zero 
55,000.00 55,000. O0 Zero 

260,000.00 260,000.00 Zero 
409,000. O0 409,000.00 Zero 
130,000. O0 130,000.00 Zero 
l 15,000.00 115,000.00 Zero 

J I Ranch Purchase & Operation. Not Applicable. 
220,000.00 164,156.57 55,843.43 

Total $1,265,000.00 $1,209,156.57 $55,843.43 

*Reported in Sept. 1, 1972 Cost Memo (Dated Feb. 28, 1972) 
**Reported in March 1, 1974 Cost Memo (Dated March 19, 1974) 
***Reported in th is  Memo. 

Table 2 rs a synopsis o f  the au thor iza t ions  and expenditures by a c t i v i t y  
dur ing the t h i r d  report  per iod.  Ind iv idual  d r i l l  hole and pro jec t  cost 
summaries have been submitted fo r  each a c t i v i t y .  



W. L. Kurtz -2- February 27, 1975 

TABLE 2 -- Activity Expenditures 

End of Report, March l, 1974 (Deficit) 
EA-OOIO-08 Appropriation, March 1974 

Sub-Total 

(-)$ 4,565.30 
(+) 220,000.O0 

$215,434.70 

Dr i l l  Hole A-3 (Incomplete)(reentry) 
D r i l l  Hole A-6 (Incomplete)(reentry) 
D r i l l  Hole A-7 (Complete--Clean-Up)(Restated)*l 
D r i l l  Hole DCA-2A (Complete) 
D r i l l  Hole DCA-3A (Complete)*2 
Project Charges to Feb. 1, 1975 

Sub-Total 

(-)$ 13,280.03 
(-) 13,O93.70 
(-) 879.66 
(-) 40,183.13 
(-) 86,199.16 
(-) 5,955.59 

$159,591.27 

Total $ 55,843.43 

(Note: *l, plus $565.30 in deficit of 3/I/74. 
*2, plus $4000.00 in deficit of 3/I/74, plus $2,375.25 

restated from p. 4 of report of Sept. 28, 1972, Churn 
drill costs on first cleaning attempt.) 

Table 3 (attached) is a synopsis of the above costs by categories, for the 
individual holes and total project period. Also included is the restated 
total of hole A-7 which is not included in the total project period as 
tabulated. The Table 3 shows that for the total of 7,136 feet of rotary and 
core drilling, during this project period, the drilling charges sub-total 
was $21.68 per foot with a pPoject charges sub-total of $1.98 per foot, 
giving a total expenditure of $23.66 per foot. 

Table 4 below shows the percentage of individual account costs incurred 
during this reporting period and is compared to similar figures of the 
previous reports (See p. 7 of Sept. 28, 1972 report, and p. 4 of March 19, 
1974 report). 

TABLE 4 D Percentage of Individual Account Costs 

Segment 
Direct Drilling (A) 
Field Overhead (B,C) 
Project (D,E,F,G) 

19.7.5 Report 1974 1972 
Cost % % % 

$141,313.39 83.7% 72.9% 75.8% 
13,380.27 7.9 5.9 14.2 
14,139.13 8.4 21.2 I0.0 

Total $168,832.79 100.0% 100.O% 100.0% 

From the inception of the project through this reporting 0eriod, eleven 
holes have been rot~ried and/or cored. This includes three holes with 
rotary work only (A-3, A-5, & A-6), f ive with both rotary and core (A-I ,  
A-2, A-4, A-7, and DCA-3A, included because of the high cost of recleaning 
the hole and set t ing casing in a previously d r i l l ed  hole), and three holes 



W. L. Kurtz -3- February 27, 1975 

cored only after recleaning and setting casing in preexisting holes (DCA-IA, 
DCA-2A, and M-IA). The total footage of work applicable in these holes is 
37,793 feet. The cost distribution for the entire Superior East authoriza- 
tion to date is shown below. 

Authorizations Amount Expended 
MA-OOIO-O0 thru EA-O010-08 $I ,265,000.00 SI,209,156.57 

Act i v i ty 
Drilli.ng Charges: 
A. Direct Dr i l l ing 
B-C. Site Prep. & Field Superv. 
Drilling Sub-Total 

Cost SIFt. 

S 921,947.54 $24.39 
141,25o.22 3.74 

SI,O63,197.76 $28.13 

Pe rcentage 

76.2Po 
II .7 
87.9% 

Project Charges: 
D. thru G. Project Sub-Total 

Total Expenditures: 

° 

145,958.81 3.86 12.1 

$1,209,156.57 $31.99 I00.0~ 

JDS: lb  
A t t ach .  

/ James D. Sell. 



TABLE 3 q Individual Dr i l l  Hole Categorles and Costs 
/ 

Ca tegory Act iv i t y  and Dr i l l  Hole Number 

A-7 Restated 
(Not included in Totals) 

FOOTAGE (See March 19, 1974 ~emo) 
Rotary 3]50' 
Coring 2892' 

DRILLING CHARGES 
A. Direct Dr i l l ing 

Rotary $'74,866.38 
Core 81,O29.98 

B.'Slte Preparation 
Rotary 1,609.51 
Core 795.44 

CL Field Administration 
1. Superv. & Geology 

Rotary !,020.65 
Core 2,703.21 

2. Assaying 
Rotary 50.09 
Core 2,107.08 

3. Miscellaneous 
Rotary 210.22 
Core 740.03 

Dr i l l i ng  Charges Sub-Total $165,132.59 

PROJECT CHARGES 
0. General Administration $ 1,720.20 
E. Legal Fees ---  
F. Dr i l l  Road Access 847.29 
G. Claim Work-Surveylng ---  
Project Charges Sub-Total $ 2,567.49 

TOTAL EXPENDITURES= $1.67,700.08 

Footnote I :  See Memo 2/18/75 for consolidation. 

*Based on Total Footage d r i l l ed  of 7,136 f t .  

$1Ft u 

I- 

$23.77 
28.02 

/ 
0.51 
o!28 

0.o2 
0.73 

O.O7 
0.26 

$27.33 

$ 0.28 

0.14 

$ O.42 

$2T. 75 ~ 

AA-I Clark Option 
(Second d r i l l i ng ,  reentry) 
(See March 19, 1974 Memo) $1Ft.. 

105' 

A-3 (State Lease) 
(Second dr i l l ing,  reentry) 
(See March 19, 1974 Memo) 

504' 
SIFt. 

A-6 (State Lease) 
(Second dr i l l i ng ,  reentry) 
(See March 19", 1974 Memo) 

290' 
SIF t .  

$ 922.50 $ 8.79 $11,702.55 $23.2Z $11,700.37 $40.34 

48.00 

60.50 

$1,031.00 

629.20 1.25 

$ I00.00 
1,000.00 

$I,I00.00 

$2,131.00 

(See Footnote I) 

0.46 . . . . . .  " . . . . .  

0.57 20.34 0.04 22.34 0.08 

$ 9.8--~ $12,352.09 $24.51 $11,722.71 $40.42 

S 0.95 $ 271.29 $ 0.5% 
9.52 656.65 1.30 

$10.47 $ 927.94 $ 1.81 

$20.29 $13,280.03 $26.35 

(See Footnote 1) 

$ 230.55 
1,140.44 

$ 1,370.99 

$13,O93.70 

$ 0.80 
3.93 

4.73 

$45.15 

(See Footnote I) 

/ 

J 

DCA-2A 

SIFt. 

I083' 

_ _ _  $ - - -  

33,555.53 30.98 

93.60 0.09 

3,767.5~ 3.48 

114.26 0.10 

833.27 0.77 
$38,364.26 $35.42 

$ 1,554.36 $ 1.44 
264.51 0.24 

$ 1,818.87 $ 1.58 

$4o,183.13 $37.1o 

DCA-3A 

$1Ft~ 
2980' 
2174' 

$25,510.03 $ 8.56 
57,922.35 26.64 

725.00 0.24 
239.20 0 . I I  

625.88 0.21 
4,844.84 2.23 

533.12 0.25 

12.71 0.01 
810.47 0.37 

$91,223.60 $17.70 

$ 2,497.58 $ 0.49 
342.92 0.07 

125.24 O.O2 

$ 2,965.74 $ 0.58 

$94,189.34 $18.28 

(See Footnote 1) 

ProJect 
(Legal, Bridge 
Repalr, Etc.) 

. . .  

-II 

. _ .  

. _ .  

1,776.65 
4,178.94 

$5,955.59 

$5,955.59 

TABLE 3 

TOTALS 

S/Ft. 
3~879' 
3,257' 

(7,136' tota l )  

$ 49,835.45 $12.85 
9],477.94 28.09 

1,354.20 0.35 
332.80 O.10 

673.88 0.]7 
8,612.38 2.64 

103.18 0.03 
647.38 0.20 

12.71 0.00 
! ,643.74 0.50 

$154,693.66 $21.68' 

$ 4,653.78 $ 0.65* 
5,181.17 0.73* 
4,178.94 0.58* 

125.24 0.02* 

$ 14,139.13 $ 1.98" 

$168,832.79 $23.66~ 
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A M E R I C A N  S M E L T I N G  AND R E F I N I N G  C O M P A N Y  
TUCSON A R I Z O N A  

April 30, 1975 

Mr. T. C. Osborne 
Assistant Director of Exploration 
New York Office 

t , i  ......... ~\ 
t I 

,¢',t/" 

Supplemental Exp lo ra t ion  
A u t h o r i z a t i o n  Request 

Super ior  East Pro jec t  
Pinal County, Ar izona 

Dear Si r: 

On Api: i l  25, t975 l submitted a Supplemental Exp lo ra t ion  Au tho r i za t i on  
Request for Superior East totaling $450,000. You have asked that request 
to be modified to a more limited program. I therefore propose thai: work 
items I and 2 of that request be done at this time. 

Est. Total 
Work 

I) Deeoen rotary hole A-5 from 3145 feet 
to 4645 feet by diamond drilling 

2) Clean out, case, and deepen rotary hole 
A-3 from 1949 feet to 4950 feet by 
diamond drilling 

Estimated Total 

Project Cost 

$ 40,000 

120,OO~~ 

$160 ,ooo 

Less Balance SEA #0010-08 (50,000) 

Amount requested $110,OO0 

If you approve, please request a Supplemental Exploration Authorization in 

this amount. Forms 302-EA and 302-EB are attached. 

WLK: I b 
At ts. 

Respectfully submitted, 

W. L. Kurtz 

cc: JIICourtright - w/o atts. 
RBCrist " ~' 

|I I| NPWhaley 
WGKc I t ogg - , , . ,s/a t t:s. 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  

TUCSON A R I Z O N A  

June 17, 1575 

TO: J.D. Sell 

FROM: N. P. Whaley 

Superior East Project 
Casing of Hole A-3 

The cleaning out and casing of hole A-3 was accomplished by CXM Drilling 
Company of Mammoth, Arizona between May 15 and May 22 of this year. 

Total depth of the hole was found to be somewhat less than the previously 
reported depth of 1949 feet, with CXM reporting washing to bottom at 1939 
feet and drilling to approximately 1940 feet for verification. 

The lower portion of the hole was cased with 517.19 ft. of 4" ID flush 
joint casing with a threaded adapter on top. The upper portion of the hole 
was cased with 4" ID std. black pipe with API couplings. Casing in this 
upper portion of the hole was supported with sixteen 4-I/2" centralizers 
with 7-3/4" bow. A total of 1940.64 feet of casing was strapped and set. 

Approximately 16 cubic yards of cement slurry was pumped around the casing 
from thebottom, the cement allowed to set up, and the casing put under 
tension before being welded to the surface pipe and capped. 

Current costs incurred in this operation were as follows: 

a) CXM Drilling Company (cleaning hole 
and setting casing) 

b) Guzman Construction Company 
(16 yds. of cement slurry) 

c) Gils Compressor Service 
(welding and towing) 

d) Southwest Pipe and Supply Company 
(546 ft. flush-joint casing) 

Total 

$6,218.16 

799.99 

79.00 

1,708.46 

$8,805.61 

The std. black 4" ID pipe, centralizers, Thread Lock, etc. were in Asarco 
stock and had been charged to the Superior East project at some time in the 
past. 

N. P. Whaley 

NPW:Ib 



AMERICAN SMELTING AND REFINING COMPANY 
TUCSON ARIZONA 

June 30, 1975 

FILE MEMORANDUM 

Drilling Costs 
Superior East Area 
Pinal County, Arizona 

Newmont has recently filed their affidavits for work on the State Lease 
sections of T2S, RI3E, covering through February 1975. 

Comparative costs for the various contractors and depths are given below, 

Section 2, Copper State Exploration 
Deepening from 470 ft. to 970 ft., or 500 ft. @ $12,231.08 
Cost per foot $24.46 

Section 8, Boyles Brothers 
From surface tO 1950 ft., or 1950 ft. @ $17,395.97 
Cost per foot $8.92 

Section 9, LWD (Les Cox) 
From surface to 795 ft., or 795 ft. @ $12,123.35 
Cost per foot $15.25 

Section lO, Copper State Exploration 
Deepening from 740 ft. to 1315 ft., or 575 ft. @ $II,632.60 
Cost per foot $20.23 

Section 12, Boyles Brothers 
From surface to 420 ft., or 420 ft. @ $4,857.16 
Cost per foot $II.56 

Section 16, Boyles Brothers 
Deepening from 2593 ft. to 3434 ft., or 841 ft..@ $23,719.30 
Cost per foot $28.20 
(Note: Average Boyles cost to Asarco at these depths average 
$17.45 per foot. Remaining cost must be pipe to 2593 ft., mud, 
and materials.) 

Al l  holes were probably by ro ta ry -a i r  or rotary-mud. 

J James D. S~ll 

JDS: lb 

cc: NPWhaley 
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Southweslern Exploration Division 

December 29, 1975 

TO: W. L. Kur tz  

FROH: J. D. Sell 

Daily Dri]l Data 
Drill Hole A-3 
Core Rig, CP-50 
Superior East Project 
Pinal Coun_q.un~_y_~, Arizona 

Attached is a daily log of the coring on drill hole A-3 by Tonto Drilling 
Company, Vancouver, Canada. The information shown is the date, depth of 
hole at end of day, the footage cut during the day, the hours charged to 
drilling, the number of shifts involved, short comments on the delays 
involved, the drilling of cement inside the rotary portion casing, and 
the geologic units and contact footages. 

Compiled from this daily data is a breakdown of the shifts and footages 
by de0th bracket based on the Tonto footage rate contract and a short note 
on the coring of a small diabase slide block. (All coring of rock units 
was in the Whitetail Conglomerate except for the cement and the diabase.) 

 J mes ;. s;ll 
JDS:lb 
Att. 

cc:  NPWhaley 
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DRILL ttOL.E A-3 CORING, CP-50 

Date 
t975 

Sept. 16 
~7 
18 
19 

20 

Depth at 
End of Day 

D r i l l i n ~  . . . . . .  
Footag£ Hours Shi f ts Delays 

21 (1210) -- 

22 (1353) (143) 

23 (1411) (58) 

24 (1501) (90) 

25 (1790) (289) 
26D (1940) (150) 

26N 1949 9 

27 2012 63 
28 2100 88 

29 2192 92 

30 2331 139 
Oct. l 2347 16 

. . . .  

3 2427 80 

4 2498 71 
5 2629 131 
6 2752 123 
7 2852 lO0 
8 2962 llO 
9 2978 16 

2982 

3092 

3202 

3262 

10 

11 

12 

13 

4 

II0 

llO 

6O 

w - -  

- - - -  B 

(i l-l/2) 3 

(9 -~ /2)  3 

(8) ! -;  12 

(21) 2 - i /2  
(10) I - i / 4  

3 I-1/2 

19 3 
2 1 - 1 / 2  3 

21 3 

22--1/2 3 
3 I - 1 / 2  

15-I/2 3 

16-I/2 3 
24 3 
24 3 
21-I/2 3 
24 3 
6 3 

3-I/2 l-I/2 

21 3 

23 3 

14 3 

I0-I/2 hrs. pulling rig to site. 
I I hrs. setting UP. 
I0 hrs. setting Lip. 
l i hrs. setting up; hauled I load 
ware r. 
8 hrs. running llO0 ft. of rods 
and core barrel in hole; 4 hrs. 
starter repair. 
lO hrs. rig repair; hit cement in 
cas i ng, 
6 hrs. repair; washed hole; 6-I/2 
hrs. pulling rods - overshot broke. 
13-I/2 hrs. repair overshot and 
swivel. 
2 hrs. pulling core barrel; 2 hrs. 
lowering 3-7/8" bit. 
Drilling with tricone bit. 
Drilled cement to rubberplug bottom 
of cas" ng. 
9 hrs. pulling rods and tricone bit, 
ran in core barrel with HQ bit. 
5 hrs, rig repair, wireline pulley. 
2-I/2 hrs. repair. Drilled in low 
gear due to overheating. 
3 hrs. hydrostatic system repair, 
drilling slow. 
1-1/2 hrs. mc;tor repair. 
9 hrs. shut down, hoist  pul ley broke. 
To Phoenix for parts. 
8-1/2 hrs, repair shive pul ley hous- 
ing. 
7 - I /2  hrs. b i t  change at 2438 f t ,  

2-I/2 hrs. picking up supplies. 

Completed HQ drilling; 6 hrs. going 
with NPW to look at sites; 12 hrs. 
lowering HQWL rods with shoe foi- 
casing. 
8 hrs. changing chuck jaws, picking 
up supplies. Coring NQ 
3 hrs. picking up supplies and 
replacing drive bushing. 
l hr. servicing rig. High range 

"- went out. 
lO hrs. picking up supplies, trouble 
with hydraulic chuck, reamed HQ rods 
another foot. 



NOV • 

l 4 

15 

16 

17 

18 

19 

2O 

21 

22 
23 

24 

25 

26 

27 

28 

29 

30 
31 

1 

2 
3 

4 
5 

3358 

3381 

3482 

3569 

3569 

3569 

3569 

3569 

3569 
3569 

3577 

3653 

3793 

3895 

3952 

4025 

4153 
4253 

4293 

4433 
4513 

4648 
4731 

96 

23 

101 

87 

8 

76 

140 

102 

57 

73 

128 
100 

40 

140 
80 

135 
83 

23 

5 

2O 

17 

4 

10 

5 

4 

1-1/2 

15-I/2 

23 

18-I/2 

13-I/2 

14 

24 
21 

7-I/2 

24 
12 

24 
16 

I -1/2  

1 

1-1/2 

I-I/2 

l-I/2 
3 

3 

3 

3 

3 

3 

3 
3 

3 

3 
1-1/2 

3 
3 

1 hr. condi t ion ing hole with quick 
seal. 
12 hrs. changing b i t ,  t rouble going 
Lhru shoe, 7 hrs. Dul l ing rods as 
w ' re l i ne  broke. 
4 hrs. lowering rods, picking up 
supplies and payro l l .  
3 hrs. with CP representat ive and 
replacing wi re l ine;  4 tlrs. f ish ing 
and pu l l ing  rods for  broken b i t .  
6 hrs. serv 'c ing r ig ,  pu l l ing  rods, 
no b i t ,  shel l  l e f t ,  inner tube 
damaged; 6 hrs. going for  suppl ies. 
6 hrs. watching d r i l l  and looking 
for  equipment. 
12 hrs. repair  t rave l ing  block, 
cleaning sump, mud mix, and lO hrs. 
lowering rods, new bit; bit plugged 
2 hrs. pulling. 
5 hrs. pulling rods, 7 hrs. hoist 
drum repair. 
12 hrs. repair. 
8 hrs. repai r; 16 hrs. pul l ing, 
cleaning, and lowering rods to 
3500, bit blocked and tube stuck 
again! 
12 hrs. recleaning rods, 9 hrs. 
washing to bottom, l-I/2 hrs. 
drilling out broken bit. 
Drilled 30 ft., then pulled to re- 
place bit, back to drilling. 
1 hr. mix mud, having rod torque 
t roubles. 
4 hrs. conditioning mud, l-I/2 
hrs. pick up supplies. 
7 hrs. bit change, 3-I/2 hrs. 
wireline etc. repair. 
lO hrs. rod pulling & lowering, 
repair of back bearings. 

3 hrs. conditioning hole with 
flosal to lift cuttings. 
16-I/2 hrs. conditioning hole and 
making bit change. 

Night driller did not work, 
12 hrs. circulating. 

8 hrs. circulating and making bit 
change. 

'Z 



_ 

6 4 7 3 1  - - -  2 - 1 / 2  

7 4731 ....... 3 
8 4731 . . . . .  3 
9 LL773 42 9 3 

lO 4893 120 21 3 

II 5013 120 22 3 

12 5056 43 9 3 

13 5182 126 24 3 
14 5305 123 24 3 
15 5405 lO0 22 3 
16 5405 . . . .  3 

17 5440 35 8 3 

18 5548 I08 22 3 

19 5658 llO 22-1/2 3 

20 5663 5 2 3 

21 5663 . . . .  3 

22 5663 . . . .  3 

2 3  5 6 6 3  . . . .  3 

24 5663 . . . .  3 

25 5663 . . . .  3 
26 5746 83 19-I/2 3 
27 5843 97 22-112 3 
28 5863 20 4-I/2 3 

29 5886 23 8 l-ll2 

30 5976 90 24 3 
Dec. I 6008 32 lO-ll2 I-I/2 

2 thru 15 

Left HQ rods (casing and shoe from 2950-2978 ft. 
casing in rotary portion of hole (surface-194~ feet). 
cas i ng. 

2-I/2 hrs. lowering rods to 
casing; 2-I/2 hrs. culling rods, 
12 hrs. watching drill. 
24 hrs. watching drill . 
24 hrs. watching dr'ill. 
12 hrs. waLcning dri]l, 3 hrs. 
lower" rods starting to drill. 
3 hrs. checking with social 
secu ri ty. 
2 hrs. changing pump seals, adding 
wi rel ine. 
15 hrs. circulating and making bit 
change. 

2 hrs. work on wireline. 
lO hrs. repair on hoist, need parts, 
14 hrs; watching drill. 
8 hrs. hoist reoair, 8 hrs. changing 
bit and reaming last 50 ft. 
2 hrs. repair rotary RPM gauge and 
adding wireline. 
l-l/2 hrs. down on batteries, etc., 
head making noise. 
lO hrs. circulating, 12 hrs. making 
bit change. 
12 hrs. servo repair, 12 hrs. mix 
mud and watching drill. 
12 hrs. repair cooling system; 12 
hrs. watching drill. 
12 hrs. getting parts and repair of 
shiv-wheel shaft and 12 hrs. watching 
drill. 
3 hrs. repair, 21 hrs. waiting on 
hydraulic parts, running temp-deviation 
s u rvey. 
24 hrs. waiting on parts. 
4-I/2 hrs. repair. 
l-l/2 hrs. changing wirellne. 
19-i/2 hrs. waiting on drill rods from 
Eagle Mtn. 
4 hrs. conditioning hole, night shift 
sick with flu. 

I-I/2 hrs. alternator repair. Hole 
terminated. 
Pulling rods, cutting casing, pulling-,.. 
casing, lower tower, moving out, 
cleanup, etc. Welded cap on hole 
after filling with heavy mud. 
Left all of 4" and flush-jointed 

Left lO ft. of 8" ID surface 



Drill Hole A-3 
Ton[o Drilling Comoany 

Dr i l l  ing Time, by Footage Brackets, including Down Time 

DeDEh Size Shifts Days Footaqe Ft/Shift Troubles 

9 r ; i ] i ng  Cement: 
(1210-1501) Core 7-1/2 3 291 38.8 

(1501-1940) Tricone 3-3/4 I-I/2 439 I17.1 
Coring Whitetail: 
1940-2498 HQ 21 7-I/2 558 26,6 

2498--2978 HQ 15 5 480 32.0 

OveFshot and swivel 
repair. 

Rig and WL repair; 
I bit change 
Running HQ casing 
with shoe. 

2978-3482 NQ 16-I12 6 5o4 30.5 

3482-3983 NQ 31 12-I/2 501 16.2 

3983-451 3 NQ 15 5 530 35.3 
451 3-501 3 NQ 15-3/4 6 5OO 31.7 

5013-5490 NQ 19-I/2 6-I/2 477 24.5 

5490-6008 NQ 22-I/2 8 518 23.0 

1940-2978 HQ* 
2978-6008 NQ** 

1940~6008 

Hydraulic problems; 
I bit change. 
2 fishing jobs; numerous 
repair problems; 2 bit 
changes. 
I bit change. 
Rig problems; closed 
two days (not inciuded) 
for parts; ] bit change. 
Includes 4-I/2 shifts 
of hoist repair; 2 bit 
.changes. 
Servo and cooling 
problems. Does not 
include 5 days parts 
wait; l bit change. 

36 12-I/2 ]038 28.8 average* 
120-I/4 44 3030 25.2 average** 

156-I/4 56-I/2 4068 26.0 average 

*Rock type was Whitetail Cong|omerate, mudstone variety, HQ-NC size core. 
**Rock type was Whitetail Conglomerate, cobble to boulder variety, NQ-NX size core. 

The average includes the coring of a diabase slide block at 5885-5930. If 
separated out it would be: 

Whitetail NQ I18-3/4 43-I/2 2991 25.2 
Diabase NQ l-I/2 I/2 49 32.7 average 



Southwestern Exploration Division 

January 9, 1976 

TO: F.T. Graybeal 

FROM: J. D. Sell 

Coring Rates 
Superior East Project 
Pinal County, Arizona 

Coring rates for the drilling on the Superior East Project have been 
compiled. This memo is an update of a similar compilation dated 
November 8, 1971. 

A CP-50 machine was used by both Boyles Brothers D r i l l i n g  and Tonto 
D r i l l i n g .  Tonto had modified t h e i r  r ig  to handle f i f t y - f o o t  rod pul ls  
versus the normal f o r t y - f o o t  pul l  and also used a twenty- foot  core barrel  
for  a substant ia l  part  of  the hole. Longyear D r i l l i n g  Company used a 
truck-mounted 44 machine. 

The d r i l l i n g  rates are based on an e ight -hour  s h i f t  and a l l  work sh i f t s  
have been converted. The rates include normal down time for  minor 
repa i r ,  b i t  change, and other  s im i la r  operat ions;  but normally any large 
amount of  down time for  major repa i r ,  o f f se t  wedging, e t c . ,  is not 
included. See the ind iv idual  d r i l l  hole reports for  da i l y  performance. 

As before, the f igures for  the rock uni ts are not rigorous due to the 
necessity of calculating values at the termination of the shift, which 
generally does not coincide with formational breaks. 

For comparative purposes, the coring rate data has been tabulated in 
several tables.  

Table l records the rate of d r i l l i n g  in the various rock uni ts encountered, 
With t~e companies separated as to the holes d r i l l e d  and the core s ize.  
Averages have been ca lcu lated where s u f f i c i e n t  d r i l l i n g  permits. The 
Oacite, Whi te ta i l  Conglomerate, Supai red beds, and parts of  the Schultze 
Granite and Pinal Schist al1 cored at the best rates. Poor d r i l l i n g  
ra tes ,  such as in some of the s l i de  blocks and in the various l imestones, 
were due to broken and " l o s t  c i r c u l a t i o n "  condi t ions which necessi tated 
short pu l ls  and hole condi t ion ing techniques. The Troy quar tz i te  is 
very abrasive and hard, which inh ib i ted  the d r i l l i n g  rate. 

Coring of  the Whi teta i l  Conglomerate has accounted for  s i x t y - f i v e  
percent o f  the to ta l  pro ject  cor ing. The Whl teta i l  is also one of  the 
uni ts that  can be used to compare the d r i l l i n g  performance between Boyles 
Brothers and Tonto. Table 2 breaks the Whi te ta i l  into the several facies 
and by core s ize,  as well as cumulating the to ta l  Whi teta i l  cor ing.  Note 
that  Tonto fa r  surpassed Boyles in each category, 
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Table 3 lists the total drilling irregardless of rock type, core size, 
or depth by hole and company. Again Tonto drilled at a faster rate than 
either Boyles or Longyear, but Tonto only drilled in Whitetail units 
and thus had very limited lost circulation problems and did not do any 
wedging work. As noted between Tables 2 and 3, the total Whitetail 
drilling rate for Boyles is not substantially above that for the overall 
drilling rate (16.7 in Whitetail versus 14.7 overall) and thus was not 
a critical contributing factor for the poorer performance by Boyles 
Brothers. 

It has long been realized that drilling costs have been high at the 
Superior East Project. Detailed report summaries of the drill holes have 
been submitted and indicate that between seventy-five and eighty percent 
of the costs are direct drilling costs. Table 4 breaks the drilling 
down in five hundred foot intervals, the contractors' price change 
bracket, and by the type of rock being cored and core size. The average 
feet per shift of eight hours has been compiled from the individual 
reports and is also listed. Finally, the latest contract price per 
foot, see Table 5, is Used to calculate the dollar cost per shift in 
that depth-range and rock type interval. Naturally the ease of drilllng 
is the largest factor in maintaining a good penetration rate. However, 
as in the case of some of the Boyles Brothers crews, they often strived 
only for a "minimum" footage per shift and any excess footage was put 
in the "bank" to be withdrawn during periods of poor production, 

The increased performance by Tonto may also be p a r t i a l l y  the resu l t  o f  
the desire to do an exceptional first-time job for the future image and 
work recommendation. Also, one of the Tonto crew was on a profit- 
sharing plan and he was thus motivated to do more productive footage work. 

A figure of $33.50 per hour was suggested as the operating cost, including 
15% profit and 6% administrative fee, for the utilization of the CP-50 in 
1971. This amounts to approximately $28.00 per hour base rate. At that 
time, 1971, the hourly rate for standby, casing, etc., was $30.00 per 
hour, suggesting the hourly rate quoted had a "half" margin of profit- 
administration fee built into the charge. If these hourly figures can 
be used, then the drilling contracts in 1975, having an hourly rate of 
$37.50 for Boyles, $32.75 for Longyear, and $41.00 for Tonto, may represent 
the basic cost the companies expect to recover, with a profit margin, 
during their operations. Table 6 uses these hourly figures to arrive 
at the operating cost per shift (Boyles $300.00, Longyear $262.00, and 
Tonto $328.00) for the company minimum expectations. 

Returning to Table 4, where the average footage per s h i f t  is tabulated 
along with the charge per foot and the resu l tant  cost paid for the sh i f t~  
i t  can be suggested that  Boyles would have made no to l i t t l e  money in 
t h e i r  d r i l l i n g  above 3000 fee t ,  whi le most d r i l l i n g  below 3000 feet would 
have returned a good to exce i lec t  margin of p r o f i t .  In cont ras t ,  Longyear 
was r igh t  around t he i r  s h i f t  f igure .  Tonto was cons is ten t l y  two to three 
times above the i r  suggested cost per s h i f t  f igure  and must have returned 
a very exce l len t  p r o f i t  for  the d r i l l i n g  done. 
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Attachment A pictorially shows the ranges expressed in Table 4 and the 
suspected operating costs per shift as expressed in Table 6. Although 
Boyles has a number of points in the "loss" side of their line, it 
should be remembered that the majority of coring was in the Whitetail, 
which was profitable forthe most part. 

True profit and loss per hole could only be arrived at if we had the 
correct operating figures and costs versus t'he invoiced costs. However, 
it appears that no company lost on their contract during the past drilling 
at Superior East. 

JDS: lb 
A t t s .  

cc:  NPWhaley 



TABLE 1 -- Rock Type Rates,,by Company 

Rock Type Hole 
Company Number 

Depth Core Number 
Footage S i ze. of Sh i fts 

Footage 
(in Shifts) 

DAClTE 
Boyles A-I 

EARLIER VOLCANICS 
Boyles M-IA 

1 309-1 374 NC 3 

2402-2428 NC 4 

54 18.0 

23 5.7 

WHITETAIL (Mudstone) CONGLOMERATE 
Boyles M-IA 2428-2920 NC 
Tonto A-3. 1940-2978 NC 

45 
36 

478 10.6 
1038 28.8 

WHITETAIL (Pebble)CONGLOMERATE 
Boyles A-I 1527-1585 NC 
Boyles A-4 3593-6484 NX 
Boyles A-7 3150-5610 NX 
Boyles M-IA 3108-4898 NX 
Boyles DC.A-IA 4002-4669 NX 
Boyles DCA-2A 1352-1452 NX 
Boyles DCA-3A 2980-4081 NX 
Boyles DCA-3A 4157-4274 NX 
Boyles DCA-3A 439.4-4454 NX 
Boyles 

3 
182 
141-1/2 
90 
32. 
9 

62 
14 
4 

537-1/2 

Feet per 
Shift 

Tonto A-3 2978-6008 NX 120-I/4 3030 25.2 

SLIDE BLOCKS in Tw (Schultze Granite 
Boyles M-IA 2920-2953 
Boyles M-IA 2953-3108 
Boyles DCA-3A 4081-4157 
Boyles DCA-3A 4274-4394 
Boyles AI-l 2800-3046 
Boyles Al-I 3046-3238 
Boyles 

and/or Pinal 
NC 6 
NX 6 
NX 7 
NX 12 
NC 34 
NC I__5 

80 

Schist, brecciated) 
5O 8.3 

167 27.8 
69 9.9 

123 10.3 
252 7.4 
188 12.5 
849 10.6 Average 

SCHULTZE GRANITE 
Boyles A-4 6575-6664 
Boyles DCA-2A 1540-1676 
Boyles DCA-2A 1804-1827 
Boyles DCA-3A 4454-4809 
Boyles 

NX IO 
NX 7 
NX 2 
NX 26 

45 

76 7.6 
138 19.7 
40 20.0 

363 14.O 
617 13.7 Average 

Longyear A-2 4079-4352 
Longyear A-2W 4230-4327 
Longyear A-2W 4865-4940 

Longyear 

NX 21 
NX 8 
NX 11 

40 

273 13.0 
97 12.1 
75 6.8 

445 11.1 Average 

46 15.3 
2898 15.9 
2462 17.4 
1793 i9.9 
660 20.6 
83 9.2 

1098 17.7 
123 8.8 
58 14.5 

9221 17.2 Average 
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Rock Type Hole 
Company Number 

FAULT ZONE 
Boyles A-4 

SUPAI FORMATION (red 
Boyles A-7 
Boyles M-IA 
Boyles 

NACO LIMESTONE 
Boyles A-7 
Boyles M-IA 
Boyles DCA-IA 

Boyles 

ESCABROSA LIMESTONE 
Boyles A-4 
Boyles DCA-IA 

Boyles 

MARTIN LIMESTONE 
Boyles DCA-IA 

TROY QUARTZ ITE 
Boyles DCA-IA 

SCHIST Breccia 
Boyles A-1 

PINAL SCHIST 
Boyles 
Boyles 
Boyles 
Boyles 
Boyles 
Boyles 
Boyles 
Boyles 
Boyles 

A-I 
DCA-ZA 
DCA-2A 
DCA-2A 
DCA-2A 
DCA-3A 
AI-I 
AI-I 

Lon gye a r 
Long yea r 

Longyear 

A-2 
A-2W 

TABLE l -- 

Depth Core 
Footage Size 

6571-6575 NX 

beds) 
5610-5810 NX 
4898-5108 NX 

Continued 

Number 
of Shifts 

6 
9 
15 

5810-6042 NX 17-112 
5108-5322 NX 20 
4669-4998 NX 19 

56-I/2 

6484-6571 NX 
4998-5452 NX 

9 
52 
61 

5452-5768 NX 29 

5768-5813 NX 5 

1374-1527 NC 17 

1585-2129 NC 
1452-1540 NX 
1676-1804 NX 
1827-2080 NX 
2080-2422 BX 
4809-5154 NX 
3238-3272 NC 
3272-3967 NX 

4352-4513 NX 
4327-4865 NX 

4O 
4 
6 
II 
18-I/2 
27-I/2 
7 

67 
181 

15 

68 

Footac" ". 
(in Shi~: 

1 V(~ 
367 

242 
230 
335 
8O7 

89 
451 

338 

43 

190 

53O 
107 
I16 
244 
342 
341 
32 

695 
2407 

16i 
5_:J 
$ ;r.:~ 



TABLE 2 m Corln~ Rates in Whitetail Units, Boyles vs. Tont 9 

Unit 

Mudstone 

Pebble 

Pebble 

Core Size Company Footage Feet per Shift 

NC equiv. Boyles 478 I0.6 
Tonto I038 28,8 

NC 

NX equiv, 

TOTAL 

Boyles 46 15.3 

Boyles 9175 17.2 
Tonto 3030 25.2 

Boyles 9699 
Tonto 4068 

16.7 Average 
26.0 Average 

Company 

Boyles 

Boyles 

Longyear 

Longyear 

Tonto 

TABLE 3 m Total Coring, by Hole, 
Irregardless of Rock Type or Core Size 

. . .  ,,, , , 

Hole Depth Footage Feet per Shift 

A- I 1309-2129 820 
A-4 3593-6664 3071 
A- 7 3150-6042 2892 
M- 1A 2402-5322 2920 

DCA- I A 4002-5813 181 l 
DCA-2A 1352-2422 1070 
DCA-3A 2980-5154 2174 
AI-| 2800-3967 1167 . 
TOTAL 15,925 

A-2 40 79-4521 442 
A-2W 4230-4940 710 
TOTAL l , 152 

A-3 1940-6008 4,068 

13.O 
15.1 
17.5 
15.7 
9.8 
18.6 
14.3 
9.5 
14.7 Average 

I I . 3  
9.9 

10.4 Average 

26.0 



TABLE 4 Average Feet per Shift in Various Rock Types r by 
Contractors~ based on Dep'th with Calculated Footage. 
Cost per Shift (8-hours). 

Footage 
Depth Company, Hole 

Average Contract 
Rock Type, Core Size Ft/Shift Value/Ft. 

S/Shift 
(nearest 

Sl) 

1300- 1500 Boyles, A-l 
Boyles, A-l 
Boyles, DCA-2A 
Boyles, DCA-2A 

Dacite, NC 18.0 $14.10 
Schist Bx, NC ll.2 14.10 
Whitetail, NX 9.2 12.60 
Pinal, NX 26.8 12.60 

$254.00 
158.00 
116.00 
338.00 

1500-2000 Boyles, A-l 
Boyles, A-l 
Boyles, DCA-2A 
Boyles, DCA-2A 

Whltetail, NC 15.3 15.15 
Pinal, NC 6.6 15.15 
Schultze, NX 19.8 13.65 
Pinal, NX 21.3 13.65 

232.00 
I00.00 
270.00 
291.00 

2000-2500 Boyles, M-IA 
Tonto, A-3 
Boyles, A-I 
Boyles, DCA-2A 

Earlier Volcanics, NC 5.7 16.45 
Mudstone Tw, NC 26.6 19.95 
Pinal, NC 16.0 16.45 
Pinal, BX 18.5 16.45 

94.00 
531.00 
263.00 
304.00 

2500-3000 Boyles, M-IA 
Tonto, A-3 
Boyles, AI-l 
Boyles, M-IA 

Mudstone Tw, NC I0.6 18.00 
Mudstone Tw, NC 32.0 21.75 
Slideblock, NC 7.4 18.00 
Slideblock, NC 8.3 18.00 

191.00 
696.00 
133.00 
149.00 

3000-3500 Tonto, A-3 
Boyles, A-7 
Boyles, DCA-3A 
Boyles, AI-l 
Boyles, M-IA 
Boyles, AI-l 
Boyles, AI-l 

Whitetail, NX 30.5 19.75 
Whitetail, NX 19.8 18.35 
Whitetail, NX 18.8 18~35 
Slideblock, NC 12.5 19.85 
Slideblock, NX 27.8 18.35 
Pinal, NC 4.6 19~85 
Pinal, NX 5.8 18.35 

602.00 
363.00 
345.00 
248.00 
510.00 
91.00 
I06.00 

3500-4000 Tonto, A-3 
Boyles, A-4 
Boyles, A-7 
Boyles, M-IA 
Boyles, DCA-3A 
Boyles, AI-l 

Whitetail, NX 16.2 23.00 
Whitetail, NX 20.4 20.75 
Whitetail, NX 26.3 20.75 
Whitetail, NX 16.0 20.75 
Whitetail, NX 18.7 20.75 
Pinal, NX 16.7 20.75 

373.00 
423.00 
546.00 
332.00 
388.00 
347.00 

O 

4000-4500 Tonto, A-3 
Boyles, A-4 
Boyles, A-7 
Boyles, M-IA 
Boyles, DCA-IA 
Boyles, DCA-3A 
Boyles, DCA-3A 
Longyear, A-2 
Longyear, A-2W 
Longyear, A-2W 
Longyear, A-2 
Longyear, A-2W 

Whitetail, NX 35.3 27.00 
Whitetail, NX 19.6 23.90 
Whitetail, NX 25.3 23.90 
Whitetail, NX 18.9 23.90 
Whitetail, NX 20.6 23.90 
Whitetail, NX lO.l 23.90 
Slideblock, NX lO.l 23.90 
Schultze, NX 13.0 25.00 
Schultze, NX 12.1 25.00 
Schultze-Pinal, NX ll.6 25.00 
Pinal, NX I0o7 25.00 
Pinal, NX 9.9 25.00 

953.00 
468.00 
605.00 
452.00 
492.00 
241.00 
241.00 
325.00 
303.00 
290.00 
268.00 
248.00 



- 2 -  

Footage 
Depth 

4500-5000 

5000-5500 

5SO0-6000 

6000-6500 

6500-7000 

Company, Hole 

Tonto, A-3 
Boyles, A-4 
Boyles, A-7 
Boyles, M-IA 
Boyles, DCA-IA 
Longyear, A-2W 
Boyles, DCA-3A 
Boyles, DCA-IA 
Longyear, A-2W 
Boyles, DCA-3A 

Tonto, A-3 
Boyles, A-4 
Boyles, A-7 
Boyles, M-IA 
Boyles, M-IA 
Boyles, DCA-IA 
Boyles, DCA-3A 

Tonto, A-3 
Boyles, A-4 
Boyles, A-7 
Boyles, A-7 
Boyles, A-7 
Boyles, DCA-IA 
Boyles, DCA-IA 

Boyles, A-4 
Boyles, A-4 

Boyles, A-4 
Boyles, A-4 

TABLE 4 - Continued 

Rock Type, Core Size 

Whitetail, NX 
Whitetail, NX 
Whitetail, NX 
Whitetail, NX 
Whitetail, NX 
Schultze, NX 
Schultze, NX 
Naco, NX 
Pinal, NX 
Pinal, NX 

Whitetail, NX 
Whitetail, NX 
Whitetail, NX 
Supai, NX 
Naco, NX 
Escabrosa, NX 
Pinal, NX 

Whitetail, NX 
Whitetail, NX 
Whitetail, NX 
Supai, NX 
Naco, NX 
Martin, NX 
Troy, NX 

Whitetail, NX 
Escabrosa, NX 

Fault Zone, NX 
Schultze, HX 

Average 
Ft /Shl f t  

31.7 
16.0 
10.9 
20.3 
20.6 
6.8 

14.0 
17.6 
9.9 

11.2 

24.5 
15.1 
14.7 
19.9 
11.5 
8.7 
14.4 

23.0 
15.3 
18.3 
31.3 
13.8 
11.7 
8.6 

13.1 
9.9 

4.0 
7.6 

Contract 
Value/Ft. 

$32.00 
28.10 
28.10 
28.10 
28.10 
29.00 
28.10 
28.10 
29.00 
28.10 

39.00 
31.85 
31.85 
31.85 
31.85 
31.85 
31.85 

46. O0 
36.75 
36.75 
36.75 
36. 75 
36.75 
36.75 

43.40 
43.40 

49.50 
49.50 

S/Shift 
(nearest 

SI) 

$1014.00 
450.00 
306.00 
570.00 
579.o0 
197.00 
39 3. O0 
495.00 
287.00 
315.00 

956.00 
481.00 
468.00 
634.00 
366.00 
277.00 
459.00 

1058.00 
562.00 
673.00 

1150.00 
507.00 
430.O0 
316.00 

569. OO 
430 .O0 

198.00 
376.00 



TABL.E 5 -- Con.tract Cost per Foot by Contractor and Depth* 

_ Depth 
Cont rac tors  

B~oyles (12'/7'4) .Longyear (4/75,) 
NC NX(B'X) NC NX 

Tonto (8/75) 
NC NX 

I000-1500 
1500-2000 
2000-2500 
2500-3000 
3000-3500 
3500-4000 
4000-4500 
45OO-5OOO 
5000-5500 
5500-6000 
60OO-65OO 
6500-7000 

$14.10 $12,60 $15.25 $ --- 
15.15 13.65 16.35 --- 
16.45 14.95 17.65 --- 
18.00 16.50 19.15 --- 
19.85 18.35 20.95 --- 
--- 20.75 --- 23.50 
--- 23.90 --- 25.00 
--- 28.10 --- 29.00 
--- 31.85 --- 34.00 
- - -  36.75 - - -  40. OO 
- - -  43.40 . . . . . .  
- - -  49.50 . . . . . .  

------ $ w--~ 

17.75 --- 
19.95 --- 
21.75 --- 
--- 19.75 
--- 23.00 
- - -  27.00 
--- 32.00 
- - -  39.00 
- - -  46.00 
--- 54.50 

*Latest bid offer from 
price for drilling in 

---No price quoted for 

Contractor. Boyles 
1975. 
Interval-core size. 

unable to furnish rig at this 

TABLE 6 - -  
, ,  , ,  , , 

Company 

Hourly Costs andOpera.ting.,Shift Costs, by Company 

Hourly Rate Calculated Shift Costs 

Boyles $37.50 $300.00 
Longyear $32.75 $262.00 
Tonto $41.00 $328.00 
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Southwestern Exploration Division 

August 23, 1976 

TO: F.T. Graybeal 

FROM: N. P. Whaley 

Diamond Coring Bits and 
Related Drill Hole Sizes 

In response to your recent request for specifications of diamond coring 
bits and the nominal diameters of diamond drill holes, I'm attaching 
three sheets of dimension information: one for Longyear Company, one 

for Joy Manufacturing Company, and one for Boyles Bros. Drilling 
 om.an . ,,:. p. 

N. P. Whaley 

NPW: Ib 
Atts. 



LONGYEAR -- DIAMOND CORING BITS 

SERIES "Q" WIRE LINE DIAMOND BITS 

SIZE 

CORE DIAMETER HOLE DIAMETER 
(inches) (inches.) 

Decimal Fractional Decimal Fractional 

AQ, AQ-U 
BQ, BQ-U 
NQ, NQ-U 
HQ 
PQ 

1.062 I-I/16 1.890 1-57/64 
1.432 1-7116 2.360 2-23/64 
1.875 I-7/8 2.980 2-63/64 
2.500 2-I/2 3.782 3-25/32 
3.345 3-II/32 4.827 4-53/64 

RWG* 

EWG, EWM, EWL* 
AWG, AWM, AWL* 
BWG, BWM, BWL* 
NWG, NWM, NWL* 
HWG* 
2-3/4. x 3-.7/8 
4 x 5-I/2 
6 x 7-3/4 

• 735 47/64 1.175 I-II/64 
.845 27132 1.485 1-31/64 

1.185 I-3/16 1.890 1-57/64 
1.655 1-21/32 2.360 2-23/64 
2.155 2-5/32 2.980 2-63/64 
3.000 3 3.907 3-29/32 
2.690 2-II/16 3.875 3-7/8 
3.970 3-31/32 5.495 5-I/2 
5.970 5-31/32 7.750 7-3/4 

*DCDMA "W" sizes were formerly designated "X". 
All dimensions, weights and volumes shown are nominal 

approximations in inches, pounds and U.S. Gallons 

HOLE 
VOLUME 
(gal. per 
IO0 ft.) 

14.6 
22.7 
36.3 
58.3 
95.O5 

5.6 
9.O 
14.6 
22.7 
36.3 
62.3 
61.2 
123.4 
245. l 
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JOY WIRELINE CORE BARREl, & DRIIJL ROD SPECIFICATIONS 

p, 

Hole Diameter (Approx.) 

Core Diameter (Approx.} 

Reaming Shell - Set O.D. 

• ° 

AX • BX NX ' 

1-7/8" 2-3/8" 3" 

• 1-1/64" 1-7/16" 2" 

1-55/64" • 2-3/a" 2-63/64" 

Q 

Bit - Set O.D. 

Bit - Set I.D. 

Outer Tube - O.D. 

Outer Tube - I.D. 

Inner Tube - O.D. 

Inner Tube o I.D. 

1-27/32" ~ 2-23/64" 

1-1/64" i-7/16" 

Z-314" 2-9132" 
p 

1-27/32" 1-29/32" 

1-1/4" 1-3/4" 

1-1/16" 1-1/2" 

2-31/32" 

2" 

2-27/32" 

2"15/32" 

2-5/16" 

2-5/64" 

Rod - O.D. 

Rod -. I.D. 

Threads Per Inch 

e 

o 

i 

1-3/4" 2-i/4" 

i-n132" 1-718" 

4" . -  4" 
# 

o 

o 

[ 

G 

o 

.# 

2-13/16" 

2-7/16:' 

4" 
o 

O 

i ' 

Oi • 

O O 

O 

D 

J 

Nc 

3-11/i6" 

2-13/32" 

3-43/64" 

3-21/32" 

2-13/32" 

3-1/2" 

• 3-1/16" 

2.29/32" 

2-9/16" 

3-1/2" 

~3-1/16" 

3" 

0 

O 

O 

J 
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D~.~& E~S~C=N "rAE;LF.S 
COREBARRELS, CORE BITS, C.~.S|~G BITS & 

SHOES, REAMI|'-SG SHELLS 

INCH DIMENSIONS ARE NOMINAL APPROXIMATIONS 

HOLE COREBARREL DESIGN 

SIZE WF ] WG WM WT 

R RWT 

E EWG EWM 

A 

AWG AWM 

EWT 
r 

AWT 

BWG BWM 

B BWT 

NWG NWM 

N I NWT 

HWF HWG 

H HWT 

P PWF 

S SWF 

U UWF 

APPROX. APPROX. CORE BIT 
HOLE " CORE 

WL DIAMETER DIAMETER O.D. I hD. 
SET i SET 

1-3/16 23/32 1.160 0.735 
(30.2) (Ht 3) (29 5) (18 7) 

13/16 0.845 
1-1/2 (20 6) 1.470 (21 5) 
(38.1) 7/~ (37,3) 0 q05 

(22.2) (23.0) 

1-3/16 1.185 
(30.1) (30.1) 

1-15/16 1-9/32 1.875 1.281 
(49.2) (32 5) (4.7,6) (32.5) 

AWL I- I / 16 1.062 
(20,9) (27.0) 

1-5/8 1 655 
(413) (420) 

2-3/8 1-3/4 2.345 1.750 
(60.3) (44.4) (59.6) (44.5) 

BWL 1-7116 1.433 
(36.4) (36.4) 

2-1/8 . 2.155 
(54.0) (54.7) 

3 ~ 2-5/16 2.965 2.313 
(76.2) (58.7) (793) (58.8) 

NWL' 1-7/8 ~ 1.875 
(47.6) (47.6) 

3 3.000 
3-15/16 (76.2) 3.890 (76.2) 
(100.0) 3-3/18 (98.8) 3.187 

(80.9) (80.9) 
3-51/64 2-1/2 • 3.782 2.500 

HWL (96.4) (63.5) (95.6) (63.5) 

I 4-314 3-5/8 4.725 3.627 
(120,6) (92.1) (!20.0) (92•1) 

5-3/4 4-7/16 5.725 4.439 
(146•0) (112.7) (145.4) (112.8) 

6-7/8 I . 5-1/2 6.840 5.505 
(174,6) ] (139.7) . (173.7) (139.8) 

Z ZWF 7-7/8 6-1/2 7.840 
(200.0) (165.1) (199,1) 

No te :  A b o v e  tab le  is fo r  cu r ren t  i n t e rna t i ona l  s tandards •  B o y l e s  a lso  .of fers 

MILLIMETRE EQUIVALENTS SHOWN IN PARENTHESIS 

COREDARREL CASING CASING BIT CASING SHOE REAMING SIZE 
SHELL & 

O.D. DESIGN O.D. I.D. O.D. I.D. 
SET SET SET SET SET 

1.175 RX or RW 1.485 1.000 1.485 1,186 
(29.8,) (37.7) (25.4) (37.7) (30.1) 

1.485 1.875" 1.405 " 1 875 " 1.495 
(37.7) EX or EW (47,6) (35.7J (475) (38.0) 

1.890 AX or AW 2.345 1.780 2.345 1.900 
(48.0) (59:6) (4.5.2) (59.6) " (48.3) 

2 360 BX or BW 2 965 2.215 2.965 2.370 
(59.9) (75,3) (56.3) (75.3) (60.2) 

2.980 3.615 2.840 3 615 2.992 
(75.7) NX or NW (91.8) (72.1) (91.8) (76.0) 

3 906 
(99.2) HX or HW 4 625 3.777 4.625 3.925 

(117.5) (95.9) (117.5) (99.7) 
3.782 
(96.1) 

4.748 5.860 4.633 5 850 4.778 
(120.6) PX or PW (143.5) (117.7) (143.5) (121.4) 

5.748 6.790 5.633 6.790 5.778 
(146.0) SX or SW (172.5) (143.!) (172.5) (146.8; 

6.870 UX or UW 7.800 6,755 7.800 6.905 
(174.5) (19~.1)" (171.6) (198.1) (175.4) 

6.505 7.870 8.810 " 7.755 8.810 I 7.935 
(165.2) (199.9) ZX or ZW (223.8) (197.0) (223.8) I (200.8) 

d i a m o n d  p r o d u c t s  f o r  p rev i ous  s t a n d a r d s  such  as AXT, AWX & AX. etc.  

CASING 
REAMING 

SHELL 
O.D. 
SET 

1.890 
(46.0) 

2.360 
(59.9) l 

2.980 
(75.7) 

3.630 
(92.2) 

J 
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Southwestern Exploration Division 

August 23, 1976 

TO: F.T. Graybeal 

FROM: J. D. Sell 

Drill Hole A-3 
Rotary Drilling Costs 
Individual and Consolidated 
State Lease Section 5 
Superior East Project 
Pinal County, Arizona 

Drill hole A-3 was reentered by CXM Drilling Company in May 1975 to clean 
the hole and set casing for use by a diamond dri1]. The hole was originally 
drilled by Harness Drilling Company, using air to a depth of 1445 feet 
(see report dated March 19, 1974). The hole was reentered and deepened 
by Copper State Driliing (J.C.Tackett) using a DMX-ISO0 and a mud program. 
Copper State deepened the hole to 1949 feet and recapped the hole without 
installing any casing. Copper State costs and consolidated costs were 
reported in a meme dated February 18, 1975. 

CXM Drilling Company reported washing to bottom at a depth of 1939 feet 
and drilled to 1940 feet for verification (this depth also verified by 
the core rig). See report by N.P. Whaley dated June 17, 1975. CXM 
installed casing and cemented the hole. 

Tonto Drilling Company entered the hole for coring below the casing and 
found 730 feet of cement inside the casing. Direct drilling charges of 
$7,430.76 were incurred during this period and have been charged to the 
rotary portion of the hole. 

A comparison of the distribution of costs between the various contractors 
and the consolidation of the total hole is given in Table ] based on the 
verified total rotary depth of 1940 feet. 

D. Sell 

JDS:Ib 

cc: NPWhaley 



TABLE l 

Final, restated, consolidated Rotary Drilling Costs of Hole A-3 

Contractor: 
Footage (restated): 

Drilling Charges: 
A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2. Samples & Assaying 
3. Miscellaneous 

Drilling Charges Sub-Total: 

Project Charges: 
D. General Administration 
£. Legal Fees 
F. Drill Road Access 
G. Claim Work - Surveying 

Project Charges Sub-Total: 

Total. Expenditures 

Harness Copper State CXM Tonto 
1445' 494' I' (730' of cement) 

S/Ft. S/Ft. $ $ 

$ 9.88 $23.69 $I0,175.55 $7,430.76 
0.33 I .27 . . . . . .  

O. 43 --- 59.30 --- 
O. I0 0.04 . . . . . .  
O.ll --- 1,257.62 --- 

$I0.85 $25.00 $II,492.47 $7,430.76 

$ 0.29 $ 0.55 $ 791.06 $ --- 
--- 1.33 . . . . . .  
4.35 . . . . . . . . .  

$ 4.64 $ 1.88 $ 791.06 $ --- 

$15.49 $26.88 $12,283.53 $7,430.76 

Total 
1940' 

$ S/Ft. 

$43,579.73 $22.46 
l ,IO9.20 0.57 

674.27 0.35 
166.44 0.09 

1,426.27 0.74 
$46,955.91 $24.21 

$ 1,484.54 $ 0.76 
656.65 0.34 

6,284.86 3.24 

$ 8,426.05 $ 4.34 

$28.55 $55,381.96 



D 

Southwestern Exploration Division 

August 23, 1976 

TO: F .T .  Graybeal 

FROM: J. D. Sell 

Drill Hole A-3 
Core Drilling Cost Summary 
State Lease Section 5 
Superior East Project 
Pinal County, Arizona 

Core drilling was started on Sept. 21, 1975 by Tonto Drilling Company 
of Vancouver, B.C., Canada. Utilizing a CP-50 rig and pulling twenty-foot 
wireline core tubes, Tonto reentered the cased A-3 drill hole. Cement 
was found inside the casing for a distance of 730 feet above the bottom 
of the casing at 1940 feet and this footage cost has been transferred to 
the rotary portion. HQ core was taken from 1940 feet to 2978 feet with 
NX core continuing tO the bo1~tom at 6008 feet where the coring was 
terminated on December I, 1975. Costs are prorated over the 4068 feet 
of core. 

Core drilling costs are distributed as follows: 

Dfiljigg Charges: 

A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2. Sampling & Assaying 
3. Miscellaneous 

Drilling Charges Sub-Total: 

$ Cost S/Ft. 

$153,493.72 $37.73 
211.04 0.05 

3,939.25 0.97 
1,157.47 0.28 
2,105.13 0.52 

$160,906.61 $39.55 

Project Charges: 

D. General Administration 
E. Legal Fees 
F. Drill Road Access 
G. Claim Work, Surveying 

Project Charges "Sub-Total: 

$ 3,352.68 $ 0.82 
608.48 0.15 

1,898.00 0.47 

$ 5,859.16 $ 1.44 

Total Expenditures: $166,765.77 $40.99 

JDS:Ib 

D. S e l l  

cc; NPWhaley 



Southwestern Exploration Division 

August 23, 1976 

TO" F.T. Graybeal 

FROM: J. D. Sell 

Total Cost 
Drill Hole A-3 
Rotary and Core 
State Lease Section 5 
Superior East Project 
Pinal County, Arizona 

A consolidated cost of drill hole A-3 is compiled for the total footage. 
The hole was drilled in two stages by rotary drill equipment, a third 
rotary set the casing, which was then followed by the core drill to the 
terminal depth. Rotary drilling 1940 feet, core drilling 4068 feet, for 
a total of 6008 feet. 

Dri 11 ing Charges : $ Cost $ Cost SIFt. SIFt. 

A. Direct Drilling 
Rotary $ 43,579.73 $22.46 
Core 153,493.72 $197,073.45 37.73 $32.80 

B. Site Preparation 
Rotary l ,I09.20 0.57 
Core 211.04 l ,320.24 0.050.22 

C. Field Administration 
I. Supervision & Geology 

Rotary 674.27 0.35 
Core 3,939.25 4,613.52 0.97 0.77 

2. Sampling & Assaying 
Rotary 166.44 O. 09 
Core l ,157.47 l ,323.91 0.28 0.22 

3. Miscellaneous 
Rotary I ,426.27 0.74 
Core 2,105.13 3,531.40 0.52 0.59 

Drilling Charges Sub-Total: $207,862.52 $34.60 

Project Charges: 
D. General Administration 
E. Legal Fees 
F. Drill Road Access 
G. Claim Work-Surveying 
Project Charges Sub-Total: 

$ 4,837.22 $ 0.81 
1,265.13 0.21 
8,182.86 1.36 

$ 14,285.21 2.38 

Total Expenditure: $222,147.73 

J James D. Sell 

$36.98 

JDS:Ib 

cc: NPWhaley 



South~:~esterr~ Exploration Division 

Auc]ust 23, 1976 

TO: F.T. Graybeal 

FROM: J. D. Sell 

Project Charges 
Seismic Survey 
Superior East Project 
Pinal County, Arizona 

m 

Since the cost summary report of February l, 1975, a seismic survey has 
been conducted on a four-mile east-west line thru drill holes A-5 and 
A-7. The work was done by Cooksley Geophysics, Inc., under contract 
from the Asarco Geophysical Division, Salt Lake City. 

Expenses Tncurred by this office during the survey Were charged to 
the Superior East Authorization as follows: 

Field Charges: 
A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

I. Supervision 
2. Sampling 
3. Miscellaneous 

Project Charges: 

D. General Administration 
E. Legal Fees 
F. Drill Road Access 
G. Claim Work 

Tota] Expenditures 

Cost 

m m ~  

2,198.85 
135.36 
355.85 

651.79 

$3,351.85 

D. Sell 

JDS:Ib 



Southwestern Exploration Division 

August 23, 1976 

TO: F.T. Graybeal 

FROM: J. D. Sell 

Project Charges 
Margaret-Eder Claim Boundary 
Superior East Project 
Pinal County, Arizona 

Since the cost summary report of February I, 1975, project expenditures 
have been incurred in surveying along the Margaret-Eder boundary 
between Asarco and ICC. This boundary agreement has been signed. 

Expenses incurred by this office during the survey were charged to the 
Superior East Authorization as follows: 

Project Charges: 

D. General Administration 
E. Legal Fees 
F. Drill Road Access 
G. Claim Work, Surveying 

Total Expenditures 

Cost 

$ 300.00 

3,731.32 
$4,031.32 

~.i James D. Sell 

JDS:Ib 



Southwestern Exploration Division 

August 23, 1976 

TO: F.T. Graybeal 

IFROM: J. D. Sell 

Project Charges 
Gravity Survey 
Superior East Project 
Pinal County, Arizona 

Since the cost summary report of February l, 1975, project charges have 
been incurred in acquiring Newmont data collected over Asarco claims, 
additional tie-in gravity station work by this office, and associated 
work during a four-line gravity survey by the Asarco Geophysical 
Division, Salt Lake City. The geophysical group conducted the survey 
over the Schultze granite-Pinal Schist contact east of the dacite, 
followed by one line along the dacite eastern edge. 

Expenses incurred by this office during the survey were charged to the 
Superior East Authorization as follows: 

Field Charges: 

A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

I. Supervision 
2. Sampling 
3. Miscellaneous 

Project Charges: 

D. General Administration 
E. Legal Fees 
F. Drill Road Access 
G. Surveying 

Total Expenditures 

Cost 

m ~ m  

1,174..56 

799.39 

1,272.86 
24.00 

493.20 

$3,764.01 

JDS:Ib 



Southwestern Exploration Division 

August 23, 1976 

TO: F.T. Graybeal 

FROM: J. D. Sell 

Project Charges 
Office & Storage Move 
Superior East Project 
Pinal County, Arizona 

, . ,  , . 

Since the cost summary report of February l, 1975, our office and 
storage lease was terminated. A building was found which necessitated 
considerable work for security purposes. The expenses incurred in 
extending our old lease, the yearly payment for the new lease, repair TM 
work, and the move of all the core and materials were charged to the 
Superior East Authorization as follows: 

Field Charges: 
. . 

A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

I. Supervision 
2. Sampling 
3. Miscellaneous 

Project Charges: 
D. General Administration 
E. Legal Fees 
Fo Drill Road Access 
G. Claim Work, Surveying 

Total Expenditures 

Cost 
_ _ _  

m m w  

2,749.44 

8,476.50 

1,263.25 
265.00 

$12,754.19 

JDS : Ib 



L" 

Southwestern Exploration Division 

August 23, 1976 

TO: F. T; Graybeal 

FROM: J. D. Sell 

Project Charges 
Road Repair & Cleanup 
Superior East Project 
Pinal County, Arizona 

,, , , , , 

Since the cost summary report of February I, 1975, the main road into 
the east side of Devils Canyon has needed repair and cleanup for 
continued access Tnto that area. As the road services all the sites 
east of the canyon, the cost in maintaining this road has been 
separated out and charged as a project cost to the Superior East 
Authorization as follows: 

Field Charges: 

A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

I. Supervision 
2. Sampling 
3. Miscellaneous 

Project Charges: 

D. General Administration 
E. Legal Fees 
F. Drill Road Access 
G. Claim Work, Surveying 

Total Expenditures 

Cost 
_ _ _  

165.47 

76.15 

66.31 
3.50 

4,144.03 
m m m  

$4,455.46 

JDS: lb  



TAB 



Southwestern Exploration Division. 

August 30, 1976 

TO: F.T. Graybeal 

FROM: J. D. Sell 

Daily Drill Data - 
Unit Contacts 

Drill Hole DCA-2A 
Core Rig CP-50 
Superior East Project 
Pinal County, Arizona 

Attached is a daily log of the coring of the reentered hole DCA-2A. 
The information given is the date, depth of hole at end of the day, 
footage cut during the day, hours charged to drilling, number of shifts 
involved, short comments on the delays involved, and the geologic units 
and contact footages. Drilling was both NX and BX wireline size. 

Compiled from this daily data is a breakdown of the shifts and footage 
by a) depth bracket based on the Boyles footage rate contract and 
b) geologic units encountered. 

Hole DCA-2A had o r i g i n a l l y  been d r i l l e d  by Technical A i r  Services for  
the Superior 0i l-Miami Copper Jo in t  Venture. They d r i l l e d  from 7-3 to 
7-12 in 1964 and deepened the hole from 6-27 to 7-24 in 1965. The hole 
size was 7-7/8" with 37 feet  of  13-1/2" casing at the surface. The h o l e  
was reported to be 1772 feet deep with Pinal Schist and quartz monzonite 
bedrock, with minor exotic copper starting at 1525 feet. 

James O. Sell 

JDS:Ib 
Atts. 

cc: NPWhaley 



DRILL HOLE'DCA-2A 

Reentered, cleaned, and cored by. Boyles Brothers, CP-50 rig 

Date 
1974 

10124-10125 

10126 

10127 
10128 

10129 

10130 
10131 

III01 

11102 
11103 
III04 

I1105 

III06 

11/07 

!1/08 
11109 

Depth at 
End of Day 

(145o) 

Sunday 
(145o) 

~ w  

7 

1 352 
Sunday 
1367 

1375 

1397 

1435 

1519 
1571 

Dri l ling 
Footage Hours Sh i fts 

m m  ~ m  

4 l 

m ~  

~ m  

m B  

m ~  

l 

l 

D ~  

-- 2 

E ~  

15 

8 

22 

D ~  

8 

4 

8' 

38 

84 
52 

18 

24 
23 

Delays 

2 crews; moving and setting up 
equipment. 
2 crews; 4 hrs. setting up; 4 hrs. 
cleanrng. 

2 crews; making up bottom wedge and 
threadloc IO00 feet of 4" casing. 
2 crews; completed casing to 1340 
ft., cementing bottom with 30 sacks. 
Rain delay of cement truck. 
2 crews; 8 hrs. cementing casing 
annulus with 13 cubic yards of six- 
sack cement and pea gravel; Started 
drilling out by wedge. 
8 hrs. drilling by wedge but kicked 
back into old hole; 8 hrs. hauling 
water and preparing to cement. 
2 crews cementing thru wedge. 

8 hrs. drilled cement and by wedge; 
found rock at 1352 ft. 
Kicked back into old hole; 12 hrs. 
cement [ ng. 
4 hrs. waiting on cement to set; 
6 hrs. equipment repair; 6 hrs. 
water haul and mud mix (jumped 
cement, started new hole). 
2 hrs. hauling fuel tank to location; 
4 hrs. b i t  change at 1424 feet. 

I hr. pul l ing into casing. 

Fo rma t i on 

1352 

Tw 

1452 
p£p i 
1540 



I1110 
IIIII 

11112 
III13 
11114 
I1115 
11116 
11117 
11118 

11119 

11i2o 
11/21 
11/22 
11123 
11124 
II/25 

11/26 

11/27 

11/28 
11/29 

11/30-12101 
12/02 

12/03 

12/04 

12/05 

12/06 
12107 

12/08 
12109 

Sunday 
1627 

1705 
1759 
1816 
1878 
1932 

Sunday 
2002 

2080 

2080 

Sunday 

56 

78 
54 
57 
62 
54 

70 

78 

m m  

~ m  

m - -  

m ~  m m  

m ~  m ~  

Saturday & Sunday 

. m  

m ~  m ~  

Sunday 
2085 5 

21 

24 
2O 
24 
24 
22 

22 

23 

~ w  

m m  

i m  

m m  

m m  

m - -  

3 

3 
3 
3 
3 
3 

3 

3 

2 
2 
1 
1/2 

1 

i 

1 

m ~  

3 

2-I/2 

2 

l 

I 

3 
112 

-0 
2 hrs. fuel delay; 1 hr. going to 
bottom. 

4 hrs. for b i t  change at 1740 f t .  

2 hrs. pulling into casing. 

2 hrs. mix mud and getting to 
bottom. 
l hr. started out for bi t  change 
but rods hung at 1930 feet. 
16 hrs. trying to free rods. 
16 hrs. trying to free rods. 
8 hrs. trying to free rods. 
5 hrs. finding free point at 1600 f t .  

2 crews, abandoned NX, prepared to 
reduce to BX. 
2 crews, reduced to BX; 5 hrs. 
cement i ng. 
2 crews cleaning hole and chopping 
llO' of cement. 
(lost shift reports). 
2 hrs. mix mud; 20 hrs. drill cement 
1592-I 752. 

12 hrs. drilling cement 1752-1932; 
8 hrs. trying to catch cave. 
16 hrs. cementing (5 sacks), waiting 
on cement to set. 
8 hrs. redoing cement job (9 sacks). 
Pressuring. 
2 crews, 8 hrs. waiting on set, 
cleaned site. 
24 hrs. drilling cement 1840-1991. 
4 hrs. drilling cement 1991-2009. 
Pulled back for weekend. 

3 hrs. equip, repair; II hrs. d r i l l i ng  
cement from 2009-2080; 5 hrs. mix mud. 

Tsg 
1676 
p£pi 
1804 
Tsg 
1827 

pi~pi 



12110 2115 30 

12/11 2171 56 
12/12 2248 77 

12113-121!5 Friday thru Sunday 
12116 2312 64 
12117 2372 60 

121T8 2422 50 

1211.9 Terminated hole. 

l 1 2-1/2 

18 3 
20 3 

22 3 
17 3 

16 2-1/2 

9 hrs. mix mud; clean tanks, r e f i l l  
with water. 
4 hrs. mix mud; 2 hrs. equip, repair .  
2 hrs. b i t  change at 2188; 1 hr. 
equip, repai r ;  1 hr. pu l l i ng  back l0 
rods. 
(end of 40 hr. week for 2 crew operation) 
2 hrs. mix mud. 
2 hrs. m i x  mud and equip, repai r ;  3 hrs. 
b i t  change at 234~"; 1 hr. reaming. 
4 hrs. pumping lost  c i r cu la t i on  mater ia l ;  
no 1 uck. 2422 



DCA-2A 

Drillin~. Time,. by footage brackets, including down time (except as noted): 

Depth Shifts Days Footage Ft/Shift 

1352-1497 II 4-2/3 145 13.2 

1497-2002 25 8-I/3 505 20.2 
2002-2422 21-I/2 7-I/2 420 19.5 

1352-2422 57-I/2 20-I12 1070 18.6 

Troubles 

3 shifts drilling cement, 
1 bit change. 
1 bit change. 
3 bit changes, rod stuck, 
reduced to BX, cemented, 
etc. (DOES NOT include 
23-I/2 shifts [15-I/3 days] 
spent on reduction from NX 
to BX at 2080 feet). 

Drilling Time, by Rock Type, including down time (except as 

Rock Unit ~ Shifts to Depth 

NX Whitetail Cgl. 1352-1452 9 1435 
Pinal Schist 1452-1540 4 1542 
Schultze Gr. 1540-1676 7 1680 
Pinal Schist 1676-1804 6 1796 
S~hultze Gr. 1804-1827 2 1836 
Pinal Schist 1827-2080 II 2080 

BX Pinal Schist 2080-2422 18-I/2 2422 

1352-2422 57-I/2 

noted) : 

Footage 

83 
107 
138 
116 
40 

244 

342 

I070 

Ft/Shi f t  
9.2 

26.8 
19.7 
19.3 
20.0 
22.2 

18.5 

18.6 



TAB 



Southwestern Exploration Division 

August 30, 1976 

TO: F . T .  Graybeal 

FROM: J. D; Sell 

Daily Drill Data - 

Unit Contacts 
Drill Hole DCA-3A 
Core Rig, CP-50 
Superior East Project 
Pinal County, Arizona 

The drill hQle was originally drilled by C.C. Smith, for the Superior 
Oil-Miami Copper Joint Venture. The hole was taken to a reported depth 
of 3000 feet in May-June of 1965 and they abandoned the 5-5/8" hole 
without any casing. 

Asarco reentered the hole early in the Superior East Project using 
Schlumberger to survey the hole. Schlumberger hit a bridge at 680 feet 
which they could not penetrate with their probe. In November 1971 
Moss-Weber set up a churn drill to clean the hole but was also unable 
to get by a bridge or bend in the hole. A picture survey indicated 
either a deflection ledge and/or a hard rib extending into the hole at 
the problem area. 

Shelton Drilling Company then set up a rotary rig and between 2/ll and 
2/14/74 they successfully drilled by or knocked off the projection and 

cleaned and conditioned the hole to around 1995 feet, the capacity of 
the rig. Boyles Brothers then set up a rotary rig and successfully 
cleaned: the hole and set 3-3/4" OD NX casing, cemented at the bottom, 
to a depth of 2980 feet, between 3/26 and 3/30/74. A Boyles Brothers 
CP-50 core rig was used to core below the casing. 

Attached is a dally log of the coring of drill hole DCA-3A. The 
information given is the date, depth of the hole at the end of the day, 
footage cut during the day, hours charged to drilling, number of shifts 
involved, short comments on the delays involved, and the geologic units 
and contact footages. All drilling was by use of NX wireline. 

Compiled from th is  da i l y  data is a breakdown o f  the s h i f t s  and f o o t a g e  
by a) depth bracket based on the Boyles footage rate con t rac t  and 
b) geologic uni ts  encountered . . . .  

JDS: lb 

~ ,/. James D. Sell  " 

cc: NPWhaley. 



Drill Hole DCA-3A Coring 
Boyles Brothers CP-50 Rig 

Date 
1974 

7/01 -"~702 

7103 

7/04 
7105 
7106 
7/07 
7/08 

7109 
7/10 
7111 

7/12 
7/13 

7114 
7115 

7116 

7/17 
7/18 
7119 
7120 

7/21 
7/22 

7123 
7124 
7125 

Depth at 
End of Day 

2980 

2985 

Holiday 
3032 
3091 

Sunday 
3142 

3202 
329O 
3340 

' 3390 
3452 

Sunday 
3506 

3522 

3600 
3652 
3737 
3821 

Sunday 
3842 

3931 
3970 
4010 

Foota~le 

m -  

S 

Dri I Iing 
Hours Shi f ts D,e.lays 

m - -  

2 3 

47 18 3 
59 23 3 

51 18 3 

60 19 3 
88 24 3 
50 .I 8 3 

50 19 3 
62 21 3 

54 14 3 

16 8 2 

78 22 3 
52 18 3 
85 24 3 
84 22 3 

21 7 3 

89 24 3 
39 12 3 
40 15 3 

Moving on site and setting up over 
cased hole. 
2 crews with l hr. equip, repair and 
7 hrs. making string up and working 
in hole. l crew pulling rods, put 
NX bit on and drilled out rubber plug. 

6 hrs. mix mud. 
I hr. pulling back into casing. 

l hr. return to bottom; 5 hrs. bit 
change at 3122. 
5 hrs. trip for mislatch. 

l hr. mix mud, 2 hrs. fuel delay, 3 hrs. 
equip, repair. 
5 hrs. trip for bit change at 3350. 
l hr. equip, repair; 2 hrs. pulling 
into casing. 

l hr. returning to bottom; 8 hrs. 
mislatch; l hr. equip• repair. 
l hr. equip, repair; 7 hrs. trip for 
bit change at 3506; 8 hrs. broken 
core spring replace. 
2 hrs. complete run to bottom. 
6 hrs. mix mud. 

2 hrs. pull ing into casing (high 
torque). 

8 hrs. equip, repair; 9 hrs. b i t  change 
at  3821. 

12 hrs. equip, repair. 
8 hrs. equip, repair; 1 hr. going to 
bottom. 

Fo rma t i on 

298O 

Tw 



7/26 
7/27 
7/28 
7/29 

7/30 

7/31 

8/01 

8/02 

8/03 
8/04 
8/05 

8/06 
8/07 

8/08 
8/09 

8/10 

8/11 
8/12 
8/13 

8/14 thru 
8/i6 

8/17 
8/18 
8/19 

4033 
4074 

Sunday 
4088 

4088 

4O88 

4O93 

4093, 

4093 
Sunday 
4112 

4169 
' 4189 

4218 
4247 

4266 

Sunday 
4312 
4338 

4338 

4338 
Sunday 

23 
41 

14 

5 

m m  

19 

57 
2O 

29 
29 

19 

46 
26 

12- 
22 

14 

w ~  

6 

w ~  

12 

21 
9 

17 
14 

8 

20 
12 

6 

m 

2 

m 

12 hrs. b l t  change at 4022. 
2 hrs. pu l l i ng  into casing. 

2 hrs. to bottom; lost  water at 4084; 
8 hrs. pul l  rods up. 
12 hrs. r ig  repai r ;  12 hrs. geoseal 
plug. 
8 hrs. cleaning cement to bottom; 16 
hrs. b i t  change. 
Lost mud again; i0 hrs. pu l l i ng  for  
cement job at 320 f t . ;  8 hrs. wai t ing 
on set;  lowered rods, couldn ' t  f i n d  
cement. 
16 hrs. recemented and washed to 300'~ 
8 hrs. drilling to 370'. 
8 hrs. equip, repair; mix salt mud, 

8 hrs. equip, repair ;  4 hrs. lowering 
rods. 
3 hrs. equip, repair .  
15 hrs. for b i t  change at 4189; broke 
wireline. 
7 hrs. reaming from 4116-4189. 
lO hrs. pulling mislatch; bit change 
at 4226. 
16 hrs. pulling mislatch; bit change 
at 4266. 

2 hrs. repair; 2 hrs. fuel delay. 
12 hrs. working on stuck rods. No 
Iuck. 

48 hrs. pumping diesel, pipelax, etc. 
No luck. 
Sent for McCullough free point. 

4 hrs. free point at 4180; 4 hrs. 
chemical cut at 4148, pulled rods; 
8 hrs. cementing with I0 sacks on 
top of cut. 

I 
4081 

Sc-qm 
SB 

I 
Tw 

I 

qm 
SB 



8/20 

8/21 

8/22 

8123 

8 / 2 4  
8 1 2 5  
8 / 2 6  

8 / 2 7  

~ - -  m m  s ~  

Saturday - -  No crews worked. 
Sunday 

D m  s ~  s s  

8 / 2 8  - -  

8/29 - -  
8Â30 - -  

8131 - -  

9/01 Sunday 
9/02 Hol i day 
9103 - -  

• 91o4 - -  

9105 - -  

9 / 0 6  __ 

9107 

9/08 thru 9/17 
9118 

m ~  

m s  

m s  

s - -  

f 

-- l 

2 crews, clean cement, plugged rods, 
wet pul 1. 
16 hrs. pu l l i ng  rods, lowering and 
washing to 4022. 
22 hrs. coring cement 4022-4089; 
kicked o f f  in to wall at 4089; 2 hrs. 
mixed new mud. 
II hrs. redrili 4089-4106; 5 hrs. mlx 
mud and equip, rep.air. 

2 hrs. going in hole; 19 hrs. redrill 
4106-4137; 3 hrs. equip, repair. 
16 hrs. mud too heavy to pump, pulled 
for bit change, ran rods in; 8 hrs. 
reaming 50' and redrill 4137-4146, 
16 hrs. redrill 4146-4188; 8 hrs. 
pulling core in rods. 
24 hrs. redrill 4188-4222. 
16 hrs. redrill 4222-4244, including 
mislatch pull; 8 hrs. fighting caving 
ground, broke wireIine. 
16 hrs. pull rods and running in with 
rock bit. 

8 hrs. cleaning hole; lO hrs. 
cementing; 6 hrs. equip, repair. 
8 hrs. equip, repair; 16 hrs. 
drilling cement 4059-4244. 
8 hrs. flushed hole; 16 hrs. redrill 
4244-4264. 
2 hrs. equip, repair; 14 hrs. round 
trip for mislatch; 5 hrs. redrilling 
4272-4287; 3 hrs. standby, broke oil 
line. 
8 hrs. equip, repair, pulled rods 
back, engine burned. 

Replaced engine and miscellaneous repai r .  
. . . . . .  3 8 hrs. equip, repa i r ;  3 hrs. mix mud 

and delay; 5 hrs. redrill 4287-4301; 
8 hrs. pulling overshot and broke 
wi tel I ne. 



em 
9/19 

9/20 

9/21 

9/22 
9/23 

9/24 
9/25 
9/26 

9/27 
9/28 
9/29 
9/30 
I0/01 
I0/02 
10/03 
tO/04 
10/05 
10/06 
10/07 
10/08 
I0109 
lO/lO 

10/11 

10/12 

10/13 
10/14 

10/15 
I0/16 

(4338) 

4362 

4383 

Sunday 
4409 

4450 
4507 
4554 

4599 
4611 

Sunday 
4645 
4692 
4738 
4766 
4832 
4854 

Sunday 
4888 
4920 
4958 
498~ 

5025 

5025 

Sunday 
5071 

5129 
5154 

24 

21 

26 

41 
57 
47 

45 
12 

34 
47 
46 
28 
66 
22 

34 
32 
38 
25 

42 

46 

58 
25 

I0 

I0 

lO 

18 
24 
22 

24 
8 

22 
23 
24 
14 
23 
12 

15 
15 
22 
I0 

24 

- - m  

17 

24 
12 

3 
3 
3 

3 
.3 

3 
3 
3 
3 
3 
3 

3 
3 
3 
3 

3 

l 

3 

3 
3 

4 hrs. running in hole; 8 hrs. redrill 
4301-4,315; 12 hrs. broke wireline, 
pump quit, pulling up. 
4 hrs. equip, repair; lO hrs. redrill 
4315-4338. 
12 hrs. round t r lp  mislatch; 2 hrs. 
equip, repair. 

12 hrs. engine repair; 2 hrs. fuel 
haul. 
6 hrs. equip, repair. 
Whoopee. 
l hr. equip, repair; l hr. elec. 
storm delay. 

16 hrs. b i t  change at 4611. 

2 hrs. washing to bottom. 
1 hr. mud mix. 

I0 hrs. bit change at 4738. 
l hr. changing Bean 35 pump. 
12 hrs. bit change at 4854. 

9 hrs. unsticking rods at 4160. 
9 hrs. round trip for mislatch. 
2 hrs. pulling rods, high torque. 
5 hrs. pulling rods gauge shot; 
3 hrs. finding 3-I/4" bit; 6 hrs. 
lower rods and drilling cave. 
(Graveyard driller dismissed for 
sleeping.) 
2 hrs. pulling into casing; 6 hrs. 
deviation and temp, survey. 

7 hrs. round t r ip for b i t  change 
at 5025. 

Bit "ringed" -- terminated hole. 
12 hrs. clean up site and waiting 
for GP crew. 

I 
qm 
SB 

4394 

I 
Tw 

44 ;4 

Tsg 

4809 

pi~pi 

5154 



_ 

I0/17 

IOI18 

I0/19,10/20 
I0121-I0122 

m m  ~ W  

Saturday and Sunday 

2-112 

I12 

2 

6 hrs. lowering IP probe to 4800 f t .  - -  
stuck; 14 hrs. pu l l i ng  rods to re t r ieve  
p robe. 
4 hrs. running IP antenna wire to 4800; 
capped hole. 

16 hrs. tear ing down for  move. 



DCA-3A 

DE, illin~,Time, by footage brackets, includes down time (except as noted). 

Depth Shi fts Days Footage_ Ft/Sh i ft 

2980-3506 28 9-I/3 526 18.8 
3506-4010 27 9 504 18.7 

4010-4338 32 10-2/3 328 10.3 

(21) 

4338-4507 15 5 169 II.3 

4507-5002 40 13-113 495 12.4 

5002C5154 10-I/2 3-I/2 152 14.5 
2980-5154 152-I/2 50-5/6 2174 14.3 

T roub I es 

2 bit changes, minor repair. 
2 bit changes, 2 shifts 
hydraulic repair. 
Does not include: 13 shifts 
-('4-:T/3-d-ays) for grouting & 
cementing; 5 bit changes 
21 days lost stuck rods, 
deviating hole; redrilling 
lost footage and changing 
engine. 
No bit change, numerous 
p rob I ems. 
4 bit changes, numerous 
p rob I ems. 
l bit change; hole survey. 

Drilling Ti.me. by, Rock.Type, inc,,l.uding down time (except as noted). 

Rock Unit Depth Shifts to Depth ......... 

Whitetail Cgl. 2980-4081 62 4077 
sc-qm SB 4081-4157 7* 4166 
Whitetail Cgl. 4157-4274 14 4269 
qm SB 4274-4394 12"* 4392 
Whitetail Cgl. 4394-4454 4 4450 
Schultze Gr. 4454-4809 26 4813 
Pinal Sc. 4809-5154 27-I/2 5154 

2980-5154 152-I/2 

.Ft /Shi f t  

1097 17.7 
69 9.9 

123 8.8 
123 10.3 
58 14.5 

363 14.0 
341 12.4. 

2174 14.3 

*Does not include 13 sh i f t s  down time for  grouting and cementing. 
**Does not include 21 days down time, stuck rods, cementing, deviat ion of  hole, 

r e d r i l l i n g  lost  footage, and changing out engine, etc.  



.J m,", .~'Ll  ~ "F( ' I I~  

$oulhweslern l=Iploralion Division 

December ! ,  1976 

l l , ,  

=~=~t/,, t,,,- too 

TO: F . T .  Graybeal 

FROM: N. P. Whaley 

Superior East Project 
Pinal County, Arizona 
Oirectionally Control led 
Re-dril l of a Section: 
Hole A-8 

I. Basic Factors and Assumptions: 

a) BX wedge (I~1/2°): 
b) Joy Mfg. Co. rig time charge: 

c) Dyna-Dri l I : 
l) Rental (2 dy. rain.) 
2) To-Fr/Longbeach Calif.. 
3) Service fee [operator) 

4) Bits (w/40'-60'-lOO'/bit) 
5) Advance: 3 f t . / h r . ±  

$400.00 
24.00/h r. 

($576.00124 hr. dy.) 

$300.00/dy. 
lO.O0/dy. 

200.00/dy. 
$510.00/dy. 

$200.00-$300.00 

d) Interval to be red r i l l ed :  3,800' to 4,500' (700'* d r i l l i n g ) .  
e) Joy Mfg. Co. average advance~24 hr. dy. during i n i t i a l  

d r i l l i n g  of the intercept from 3,800' to 4,366' was 
33.4'Idy. (say 30'/dy). 

I I .  Using these factors and assumptions, cost estimates for  three 
r e - d r i | l  options are presented below . . . . . . . .  

a) Wedging out of the original hole with a single, I-I/2 ° 
unoriented wedge and re-coring a 750 ft. to 800 ft. intercept: 

l) Cost of wedge 
2) Rig time to set (est'd. 4 dys. 

@ $576.00/dy.) 
3) Coring from 3,750 f t .  to 4,500 f t .  

(750 f t .  @ $24.00 / f t . )  
Sub-total 

4) Assaying 
5) Overhead 

Overall Tota l  

= $ 400.00 

= $ 2,304.00 

= $1"8,OO0.OO 
$2O,7O4.OO 

= $ 2 0 0 . 0 0  
= $ b 0 0 0 . 0 0  

$21,904.00 

b) Wedging out of  the o r ig ina l  hole wi th an or iented,  1-112 ° 
wedge, cor ing, and set t ing addi t ional  or iented,  1-1/2 ° 
wedges every 75 f t .  (minimum interval  suggested by Joy Mfg. 
Co.) throughout the 750 f t .  to 800 f t .  in tercept :  
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I) 0veralI total for the f i r s t  option 
described above 

2) Cost of eight additional wedging 
operations, incIuding orientation 
fees. 8 x 93,000 

Overal l  Total  

• 921,904.00 

= 9 2 4 , o 0 0 . 0 o  

945,900.00 

(This is obviously untenable, both economically and mechanically. 
The technique could be used only with a limited number of 
oriented wedges.) 

c) Wedging out of the original hole with an oriented, 
l - l / 2  ° wedge and using the Dyna-Dril] to establish 
a d r i f t  and bearing for the re-coring of a 750 f t .  
to 800 f t .  intercept: 

I) Original wedging operation 
with orientation 

2) Use of Dyna-DriII for d r i l l i ng  
100 f t .±  intercept above re-core 
zone to establish d r i f t  and 
bearing: 

2.5 dys. @ $510.O0/dy 
2 bits @ $250.00 ea. 

Orientation charges 
3) Dri l l ing contractor rig time 

during operation of Dyne-Drill 
2.5 dys. @ $576.00/dy. 

4) Coring 700' @ $24.00/ft. 
Sub-total 

5) Assaying 
6) Overhead 

= S 3,000.00 

= 9 1 , 2 7 5 . 0 0  
= 9 5oo.  oo 
= $ 5 0 0 . 0 0  

= 9 1 , 4 4 0 . 0 0  
• = $I6,800.00 

923,515.00 
= $ 200 .00  
= $ I ,OOO.OO 

Overall Total 924,715.00 

The second and t h i r d  op t ions  conta in  so many va r iab les  tha t  i t  is 
ra the r  d i f f i c u l t  to assign a r e l i a b i l i t y  f a c t o r  to them. Any techn ica l  
o r  mechanical problems could esca la te  costs q r e a t ] y .  

N. P. Whaley 

NPW: I b 



Exploration Department 
Western USA 

February l, 1977 

Mr. F. T. Graybeal 
Tucson Office 

Dyna-Dri l l 

Last Saturday J. H. Courtright, J. C. Balla, and I interviewed Gary 
Heinemeyer who indicated good success with the dyna-drill at Questa. 
They have used the dyna-drill to obtain a 15 ° deviation -- continuing 
the hole with standard coring equipment. 

Joy has proved the best contractor -- especially so because they have 
left-handed rods to take care of the twist-off problems. 

Longest section drilled with dyna-drill was 300 feet. 
Cost averages about $I00 per foot. 
A sufficient capacity mud pump is available to adequately run the 

dyna-drill. 
Kerr-McGee has used the dyna-drill at Red Mountain. 
Suggest N. P. Whaley thoroughly check into the presently demonstrated 

capabilities of the dyna-drill. 

The dyna-drill might be capable of providing two or more penetrations at 
a sufficient horizontal distance from A-8 and A-9 to qualify as equivalent 
to a new hole drilled from surface. I believe Sell said he calculated the 
true width of the A-8 zone as 350 to 400 feet; therefore, a large horizontal 
offset is not needed to make an effective test. 

WLK: Ib 

cc: TCOsborne 
JHCourtright 
JDSel l ~ 
NPWha I ey 

W. L. K u r t z  
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Exploration Department 

March 10th, 1977. 

FILE MEMO 

DRILLING-PERCUSSION 
FOAMING and DE-FOAhlING AGENTS 

With sufficient air compressor capacity an accurate sample can be ob- 
tained in firm, fairly dry ground by percussion drilling; however, in 
wet and/or friable, 'caving ground, a foaming agent must be introduced 
to inhibit caving andoto obtain full recovery of the heavy mineral 
fraction. The problem of handling large frothy samples has recently 
been overcome by the development of a de-foaming agent which is injected 
into the sample discharge pipe. This system should be applicable to 
sampling various mineral occurrences that require special techniques, 
particularly the colluvial cassiterite deposits of Spain. 

Attached is Hr. ~.4haley's discussion with data obtained from a Baroid 
eng i nee r. 

• . . Courtright 

JHC:jlh 
a t t m t  
c . c . T . C . O s b o r n e ,  w / e n c l s  

• R.B.Sprague,  w/enc l  s 
J.J.P, e r z ,  w /enc l  s 
W . L . K u r t z ,  w/enc l  s ~  
N.P.Whaley,  w/o " 



Southwestern Exploration Division 

March 9, 1977 

TO: J.H. Courtright 

FROM: N. P. Whaley 

Drilling - Percussion 
Foaming and De-foaming Agents 

The following memorandum will hopefully provide a convenient summary of 
our discussion with Dwaine Hussey, Drilling Fluids Engineer of Baroid 
Division, N L Industr[~es, Inc. on February 25. 

The problem presented was one of prospecting for placer cassiterite by a 
method which would provide a valid sample at an economically practicable 
cost for a large area. One such method to be considered would be the 
drilling of 5-inch to 6-1/2-1nch holes with a pneumatically-operated, 
bottom-hole hammer utilizing a foam or foam slurry to facilitate the 
lifting of the high specific gravity materials (i.e., cassiterite). 

Introducing or injecting a pre-mixed solution of water and a foaming agent 
into a formerly dry air-drilling system actually represents only one of a 
number of possibilities in a series of lifting media which, except for the 
energy requirements, can be considered as a de facto continuum ranging 
from what is commonly termed water mist ... through mud mist, and stiff 
foam ... into aerated mud, each stage characterized by an increased 
cuttings-carryrng capability. Thus for any given hole it is theoretically 
possible to select an optimum medium within this continuum to effectively 
lift and discharge all cuttings. Modification of ao initially selected 
medium or system can be made as down-hole conditions change (e.g., rate 

• of penetration , change in water production from the formation, etc.). 
Rather than attempt a description of each of these systems, I am attaching 
copies of a few pages from a paper by Kinder Chambers (Attachment A), 
where each is briefly discussed. Quantitative statements in this paper 
often refer to large diameter, oil field holes. Our interest should be 
confined to the techniques and methodologies described. 

Dwaine Hussey felt that for our drilling a good starting point in this 
continuum of systems would probably lie somewhere between water misting 
and stiff foam, utilizing a Baroid injection slurry known as Trot-Foam, 
containing a mixture of Quik-Trol and Quik-Foam (both are Baroid products). 
Attachment B is a copy of a table showing the mixing ratio for this and 
other slurries, foam concentration in I00 gallons of water for various 

quantitites of foam added, and average injection rates commonly used. A 
paper by James R. Youell, describing an application of a variation on the 
Trot-Foam slurry could also be of interest, and a copy is included as 
Attachment C. 

Unt i l  a spec i f ic  d r i l l i n g  system is adopted, i t  is impossible to prescr ibe  
or know exactly what the character of the dischar.ge or sample w i l l  be, 
but i f  the assumption is made that this discharge w i l l  resemble somethlng 
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between a concentrated froth and a stiff foam the consistency of an 
aerosol-can shaving cream, the probable need of a defoaming agent to 
kill the foam volume and facilitate the containerizing of the sample 
is suggested. A number of these agents are available, and a list of 
Baroid products is given below. 

DEFOAM I NG AGENTS 
Product Comoos i t i on App I i cat i on 

Aluminum Stearate Aluminum Stearate Fresh Water 
Hard Water 
Mixed with oil 

FROBAN 
DEFOAMER 23 
Monosulph 
0ctyl Alcohol. 
SURFLO W3OO 

Detergent 
Alkylaryl Sul fonate 
Sul fonated Castor Oil 
Long Chain Alcohol 
Sulfonated Castor Oil 
and Long Chain Alcohol 

Fresh Water 
Sal t Water 
Salt Water 
Fresh Water 
Fresh Water 
or Salt Water 

In practice, small quantities of these defoaming agents are put into 
solution in water or diesel oil (which also acts as a defoamer) and 
injected as a high-pressure mist into the discharge line ahead of the 
sample collection system. 

Again, in considering our drilling, Dwaine Hussey felt that the most 
effective of these agents would probably be Aluminum Stearate if we 
could tolerate the diesel oil in which it has to be mixed. If the 
diesel should not be acceptable in the. samole, his alternate recommenda- 
tion was the W300 which can be mixed with water. 

Baroid Division does have both sales and engineering representatives in 
Spain, and should we be interested Tn considering any of these systems 
it would certainly be wise to establish contact with them to discuss our 
requirements, assess available equipment and technology, and develop cost 
estimates. 

The following names and telephone numbers were provided by Dwaine Hussey: 

Sales Representative" 
Kenneth Fread 
Apt. 534 
Tarragona, Spain 

Tel. 2-07640 
2-07744 

TELEX 56485 (DRXL) 

Sales Engineering Representative = 
Gordon Skinner 
c/o Prodipesa Fernandez 
de La Hoz 40 
Madrid I0, Spain 

/ 
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Gordon Skinner - Continued 
Tel. 011-341-07OO 

0704 
07O8 

-TELEX 22672 

Kenneth Fread was recommended as the i n i t i a l  contact .  

N. P. Whaley 

NPW:lb 
A t t s .  

0 
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I , FiVE'BAsIc METHODS FOR USING AIR FOR DRILLING 
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DUSTING 

AIR DRILLING 

MUD DRIELING 

WATER MISTING 
FOAM DRILLING 
MUD MISTING 

GEL FOAM 

% .  

AERATED MUD 

MUD 

R O T A R Y  D R I L L I N G  S Y S T E M S  

HIGH up hole VELOCITY 

LOW up hole VELOCITY 

I 
Injection Slurry 

h 
'A' QUIK-FOAM 

i • 

'B' TROL-FOAM 

' C ' -  MUD-,MIST 

'D ' -  GEL-FOAM 

Water 
(gallons) 

100 

100 

100 

100 

QUIK-GEL 
( p o u n d s )  

i 

k 

25 

12-15 

QUIK-TROL 
(pounds) 

½-1 
i 

N 

i , 

• 

m 

QUIK-FOAM 
(% by vol.) 

, , , w  

0.02 - 3.0 

0.1 2.0 

0 . 3 -  1.0 

Q~ 

0.3 - 1.0 

L I =  , '  

Increase as 
required to 
compensate 
for down hole 
water dilution etc. 

= 

Mix well 

Mix well 
Viscosity 
32-40 sec/qt. 

Mix well 
Viscosity 
32-40 sec/qt. 

v • 

NOTE: Mix only in this sequence. 

BAROID D]VISXON 

INDUSTRIES 
P.O. BOX 1675 HOUSTON. TEXAS 77001 
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F O A M  C O N C E N T R A T I O N  

(In 100 gallons U.S. water) 

% Pints OZ. 

2.5 20 
1.25 10 
1.0 8 
0.75 6 
0.50 4 
0.25 2 
0.125 1 
0.096 ¾ 
0.064 lh 
0.032 '~ 
0.016 '~ 

32 
16 
12 

8 
4 
2 

I N J E C T I O N  R A T E S  ( A v . )  

O v e r b u r d e n  ( u n c o n s o l i d a t e d )  - 7 - .10 g . p . m .  

R o c k  ( b r o k e n )  

R o c k  ( s o l i d )  

D u s t  c o n t r o l / w a t e r  

- 5 - 7 g . p . m .  

- 3 - 5 g . p . m .  

- 1A - 2 g . p . m .  

BAROID DIVISION 

INDUSTRIES 
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~EW TECHNIQUES IN FOAM DRILLING- 
\ 

o ,  . 
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G 

• ~A~ES R. YOUELL 

• ° 

OQ. 

The Arizona High,.lay Department had a need for  
subsurface soi l  information on the proposed route of 
the elevated Papago Freeway. 

To get the information, i t  necessitated sampling 
a boulder and cobble bed that contained loose, dry, 
runny sand and s i l t  ier;ses. Severa~ me~hods were proposed: 
rotary d r i l l i ng°and  casing holes, a i r t rack  and mist, a 
Becker Hammerdrill (p i le  dr iver using reverse c i r cu la t i on  
a i r  system)• We chose a small diameter 3 I /2 "  b i t  on a 

' ,~ operazed from our Mobile D r i l l  | lalco DD 325 h a m , , e r d r i l l ,  
Model B-50. 

To add to t h i s  comb ina t ion ,  a Gel-Foam d r i l l i n g  
f l u i d  was metered i n to  the a i r  l i n e  at the ra te  of 7 to 
10 ga l lons  f o r  every 15 l i n e a l  f oo t  of  3 I / 2 "  hole• 
~o.le s t a b i l i t y ,  p e n e t r a t i o n  raze and sample recovery  

• r e s u l t s  were e x c e l l e n t .  P e n e t r a t i o n  was at  20 to 30 
f ee t  per hour• 

WHAT V~AS OUR GEL-FOAM? 

The Gel-Foam was a t a k e - o f f  from an old Baro id  
|'ece~pe: 

° .  o 

° °  " I n to  a 50 ga l l on  ba r re l  o f  s o f t  
wa te r ,  mix 25 Ibs .  of  Quik-Gel 
t ho rough l y  u n t i l  smooth w i t h  a 
aet  m ixe r .  

• Blend in I / 2  to 3/4 Ibs .  o f  
• Q u i k - T r o l ,  increas°ing the 
q u a n t i t y  in caving • ground to 
achieve a h igher  ;.~arsh funne l  
v i s c o s i t y .  The v i s c o s i t y  should 
be }:opt near 30 seconds per 
qua r t  under normal ground 
c o n d i t i o n s ,  i n c reas l ng  the 
V i s c o s i t y  between 40 50 f o r  
bad caving g~'ound c o n d i t i o n s •  

Q 

After  the desired v iscos i ty  ~s 
obtained in the batch, gently 

e .  

, °  °~  
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new t e c h n i q u e , . . .  
i 'bg James R. Y o u e l l  
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f o l d  in I plnt of Quik-Foam 
u n t i l  mixture  i s  uni form•  

Place in the a i r  l i f t  system for . 
I0 - 12 seconds. Out of the 
hole ~.~iII come the best trans- . 

• porting and cuttings moving 
• device in the modern world. 

Q ® 

Let stand for 90-180 minutes 
and the bubbles wi l l  disappear, 
leaving a crunchy pile of dry 
cuttings ready for sample 
sacking• 

i 

bD 

~!IIY.~.IS T HF. qUIK-GEL _A!IO QUIK-TROL USED? 

The two additives increase the strength and 
trBnsporting power of. the bubble. They also promote 
the bui lding ol a very low water loss-wall cake, that 
promotes hole s t a b i l i t y .  

I~IHAT METHOD OR TECH~IIQUE !~TAS .u.S.ED,TO INJECT THE 

E L-_FO Al,! I.I,,'.T.O .T..H E _Ai R S Y s T E ~,I 

A paral le l  receiver tank f i l l e d  with'Gel-Foam 
was placed so that pressure would be placed ahead of a 
fine needle valve• The small metered quantity of f l u i d  
l~as then drawn into the main a i r  l ine by a Venturi. 
Qui.ck shut-of f  valves were used at connection time as 
normal operating procedure. Liberal use of ball check 
valves to prD~C~Z~ ~q~-i-pTn~T,~ ~;-S'recommended: one above 
the llam~nerdrill, one oz~ each side of the. Gel-Foam tank 
to guard the compressor from foam damage• See.flow 

... sheets for de ta i l s .  

ARE TFIERF O.THER METHODS QF GET T_IRG F..OA;~i INTO THE 

i SYSTEM? • 

Yes, a pos'itive displacement mud pump is often 
used at a very-low gailonage. Cal ibrat ion is necessary 
to achieve proper output. An alternate and ancient device 
known as a bucI:et is also used• I t  is f i l l e d  to a pre- 
determined mark and. carefu l ly  poured down the d r i l l  pipe 
at connection time; this practice is known as sluging. 

• • . • 

me t e e • " " .• r .  " - .  " • • " , 
o 

B 
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new techn ique . . .  
by James R. Youell 

T ~ |  i l " $ ~ w . ~ , l  j j  z L . . . = .  

$1HY DID WE" USE THIS PARTICULAR E(]UIP~ENT SYSTEM? 

The a d a p t a b i l i t y  o f  the H o b i l e  B-5Os' a l l  h y d r a u l i c  
speed and feed c o n t r o l  a l l owed  the f l e x i b i l ~ t y  necessary  
a t  low r o t a t i o n  speeds o f  l O -  12 R.P.I,:. The 78" feed 
ram a f f o r d e d  150 to 200 I b s .  o f  smooth o p e r a t i o n ,  one 
chuck change between I0  f o o t  r od  s e c t i o n s . :  The h y d r a u l i c  
control on this r i g  gave i n f i n i t e  adjustment whic~ is 
necessary to put the Halco DD 325 Hammerdrill at optlmum 
footage output.. This appeared to be between 20 - 30 
feet per hour in th is raveiy ground. 

The Halco Hammerdrill was selected for i t s  small 
size. I t  is able to d r i l l  through our I.~obile hollow stem 
auger ;  ano the r  thoughz was t h a t  s m a l l ,  3 i / 2 "  ho les are 
more economical  to d r i l l  than l a r g e r  H a m m e r d r i l l s ,  made 
by o t h e r  m a n u f a c t u r e r s . ,  

HAVE WE USED GEL-FO;,'~ I~ APPL!CATIO?;S OTHER I,~:AN 

l | l  I L l  * II AI','JE R DRILLI~,G~ 

We have and a re ,  q u i t e  impressed w i t h  the q u a l i t y  
j o b  p rov ided  in long ho le  r o t a r y  b o r i n g  as we l l  as 
v e r t i c a l  d r i l l i n g .  We held 180 f o o t  h o r i z o n t a l  5 I / 8 "  
d iame te r  bore ho les us ing  Gel-Foam in a wea the red ,  
steeply dipping s la te .  A control section was run without 
Gel-Foam; resu l t s :  hole caved, r e - d r i l l  required - no 
r e - d r i l l  was necessary where Gel-Foam w.as used in the 
s late.  

HOW DID ~,~E DISCOVER GEL-FOA~.~ AS A DRILLING SYSTEM? 

Benjamin F r a n k l i n  answered a s i m i l a r  q u e s t i o n ,  
• "How d id  you ach ieve  such g r e a t n e s s ? "  His r e p l y ,  " l ' m  

s t a n d i n g  on the shou lde rs  o f  g r e a t  men."  Th is  must be 
our r e p l y  a l s o .  B a r o i d ' s  e n g i n e e r ,  L loyd H i l l ,  was the 
pr ime mover in  mud chemica l  a d a p t a t i o n ,  w h i l e  Doug L i n s a y ,  
l la lco lCestern Hemisphere ~4ana.qer and "Hank" Dav i s ,  
V i c e - p r e s i d e n t  o f  Mob i le  D r i l l  Company and the o r g a n i z a t i o n s  
behind these men, deserve much c r e d i t  f o r  our s u c c e s s f u l  
use o f  Gel-Foam. l.t would be n e g ] i g e n t  to fo rge~  the 
d r ~ ] l  c:'c:.: o f  the A r i zona  Highway Depa r tmen t ,  headed by 
l.avone P r i n c e ,  who put  these t h e o r i e s  i n t o  p r a c t i c e .  

I 
o 0 

• . . . .  t . ,  ~ . . . .  4 . .  ~ , ,  

- . - .  ° .  
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• GLOSSARY • ° • 

• D|vis|on of ffat|onal Lead Company. 
P. °O .  Box 1675,  Houston,  Texas 77001 

" "'" Rep: .Lloyd H i l l •  (602) 934-2004 
• • 

A b i o d e g r a d a b l e  f o a m t n g  a g e n t  p r o d u c i n g  
• " a r e l a t i v e l y  uniform size bubble; used 
"" in foam d r i l l i n g  by i t s e l f  or w i t h  

other d r i l l i n g  agents• 
; • 

A high y i e l d  B e n t o n i t e •  A 50 l b .  bag 
w i l l  produce 200 g a l l o n s  of  15 

. . . . .  c e n t i p o i s e  d r i l l i n g  mud. 

~Qui~. -Trol :  A nonferment ing organ ic  compound used 
to s t a b i l i z e  s w e l l i n g  fo rm•z ion  c l a y  

" and to make a n o n - c l a y  d r i l l i n g  f l u i d •  ,e • o  • ; •  ° • 

• - " "  Mix 1 lb .  in 1 g a l l o n  D i e s e l ,  then 
" s t i r  in to  50 ga l lons  of  ~,~ater. I t  

" o . '  

: w i l l  produce a Narsh v i s c o s i t y  of 
- -  40 - 50 seconds. 

I {alco 
I{ammerdri I 1 : D. $,~. Jaquays Company 

1219 S. 19th Avenue, Phoenix,  Ar izona 
R e p :  Doug Linsay (602)  254-6494 

: . . . . .  : -  "- The d r i l l  we opera te  is a DD 325,  
. 2 7 / 8 0 . D . ,  2' i0"  long.  Uses 

:" 125 C F " • , ,m. ,  at  80 p . s , i ,  
~/eight w/o b i t ,  43 I b s .  B i t  s izes  

: 3 I / 4 " ,  3 3 / 8 " ,  3 I / 2 " •  This 
. Hammerdr i l l  is adapted to e i t h e r  

/~W or AQ d r i l l  rods.  

Mi st  
d r i l l i n g :  

~ b 

Mobi I e 

D r i l l  B-50:  

I .  ~ . ,  a 

O 

I Q 

• ° "  

• ! 

• %. 

I 

Convent ional  a i r  d r i l l i n g  in which very  
small  q u a n t i t i e s  of water  are i n j e c t e d  

• " to  prov3ae au~-~ - ~ r t ~ - ~ l  A l i g h t  
a p p l i c a t i o n  of Quik-Foa, n is sometimes 
used. .03% - ,06%. 

Mob i le  D r i l l  Company, Ind1"anapol is ,  
I n d i a n a .  Rep: "Hank" Davis ,  
Aptos,  C a l i f .  (408)  688-6387 .  
The B-50 we operate  in Ar izona is a 
c r a w l e r  moun~ed f u l l  h y d r a u l i c  com- 
b i n a t i o n  auger ,  Hammerdr i l l  and so i l  
d r i v e  sampler tha t  is capable of 

• " 1400 f e e t  of AQ ~lire l i n e  core d r i l l i n g ,  
• 8 0 0 '  of NQ wire  l i n e ,  as wel l  as 

' convent iona l  r o t a r y  mud and Gel -Foam 
d r i l l i n g  . . . .  

* • • • 
' • •O  • 

Trademark of  Bar o id ,  D i v i s i o n  of  Nat ional"  Lead Company. 



#& m.RO0 Southwestern Exploration Division 

March 16, 1977 

TO: W.G. Kellogg 

FROM: N. P. Whaley 

Drill-hole casing -- Inventory account 
Transfer req.uest for 4-inch pipe 

At present we have a total of 4,851 feet of 4-inch (ID) black pipe, threaded 
and with API couplings, on the ground in the yard of Southwest Pipe and 
Supply Co. of Peoria, Arizona. 

When you set up th~ inventory account for drill-hole casing I had mentioned 
only 4,011 feet of 4-inch pipe, that portion which had been previously 
charged to General Exploration, and not the 840 feet that represented a 
balance remaining from an order charged to the Superior East project a few 
yea rs ago. 

Please add this 840 feet of pipe to your inventory account total and credit 
the Superior East project with the equivalent dollars. 

N. P. Whaley 

NPW:Ib 

cc: FTGraybeal 
JDSel lJ ~ 
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Southwestern Exploration Division 

March 30, 1977 

TO: F.T. Graybeal 

FROH: J.D. Sell 

Daily Drill Data 
Drill Hole A-8 
Core Drilling 
Superior East Project 
Pinal County, Arizona 

Attached is a daily log of the Joy Manufacturing Company's JOY-22 rigs 
during coring of hole A-8 from the surface. Two rigs were used: l) a 
regular JOY-22 from the surface to the bottom of the NC core at 1971 feet 
and 2) a modified, Heavy Duty JOY-22 for completion of the hole to the 
depth of 4907 feet. 

The information shown is the data, depth at end of the day, number of 
hours charged to drilling, the number of shifts involved (converted to 
8-hour shifts), explanation of delays, size of hole, and the geologic 
formation. 

Compiled from this data is a breakdown of the shifts and footage by 
a) depth bracket, b) geologic units encountered with core size, and 
c) a comparison with other contractors and rig types in the same general 
a rea. 

~James D. Sell 

JDS:Ib 
Arts. 



DRILL HOLE A-8, Core, JOY-22 

Date 
Depth at Drilling 

E_n.d of Day Footage Hours Shifts Delay > . . . . . .  Formation 

Note: Truck Mounted JOY-22, unmodified, cored from surface to bottom of NC core (1975'). 
Truck Mounted JOY-22 Heavy Duty, modified, completed the hole to 4907 T.D. 

8-04-76 . . . . . .  
8-05 22 22 8-I/2 2 

8-06 
8-07 

8-08 
8-09 

8-~0 

8-II 

8-12 

8-13 

8-14 

8-15 
8-16 

8-17 

225 203 23-I/2 3 
275 50 6-I/2 3 

Sunday 
325 50 7-I/2 3 

422 97 18-I/2 3 

426 4 1 3 

452 26 8 3 

Sunday 
578 

481 29 9 3 

563 82 19-I/2 3 

15 4 3 

685 107 20 3 

24 hrs. moving from Coolidge to Superior. NC 
5 hrs. setting up with 2 crews, 6-3/4' Core 
rock bit to II, surface casing; 3 hrs. Dacite 
standby. 
I/2 hr. mix mud. I 
1/2 h r .  mix mud; l o s t  c i r c l ,  at  2 5 8 ' ;  1 h r .  
cement ing ;  10 h r s .  w a i t T n g  on cement.  

I/2 hr. mix mud; l hr, drilling 20' cement; 
3 hrs. plugging (no luck); 5 hrs. cementing 
& wait; 7 hrs. drilling cement 258'-312'. 
l hr. drilling cement 312'-325'; I/2 hr. 
mix mud; 4 hrs. for bit change at 392' 
Lost circulation. 
2 hrs. plugging for lost circulation; 
8 hrs. cementing twice; 13 hrs. drilITng 
cement 290'-375' Mislatch, started out. 
l hr. mix mud; 5 hrs. drilling cement 
373'-426'. I0 hrs. stuck rods, broke 
shear pin, wet pull, conditioned hole 4 
times, got minor water back. 
l hr. mix mud; 6 hrs. cementing (415-481); 
8 hrs. waiting on cement. 
2 hrs. washing soft cement (50 ft.) and 
drilling cement 455'-481'; I/2 hr. mix 
mud; 2 hrs. pulling rods & conditionTng 
hole for bit change at 563' 

8 hrs. going in, washed 180 ft. of hyseal 
and Quick-seal mud, got stuck, got 
loose; 8 hrs. cut wash rod & cleaned to 
bottom; 8 hrs. pulled rods and greased 
them. 
4 hrs. bit change at 606'; greased 
rods. 



8-18 803 1t8 

8-19 913 110 

8-20 1003 90 

8-21 1065 62 

8-22 Sunday 
8-23 1155 90 
8-24 1235 80 

8-25 1334 99 

8-26 1406 72 

8-27 1485 79 
8-28 1525 40 

8-29 
8-30 

8-31 
9-01-76 

20 

22 

20 

IO 

21 
19 

2 1 - 1 / 2  

19-1/2 

2O 
12 

Sunday 
1583 58 19 

1636 53 23-I/2 
1676 40 14-I/2 

9-02 1715 39 

9-03 1758 43 
9-04 1795 37 

9-05 
9-06 
9-07 

Sunday 
Monday -- Holiday 

1814 19 

14 

23-1/2 
18-1/2 

12 

2 

3 
3 

3 

3 

3 
2 

3 

3 
3 

3 

3 
3 

- 2 - 

4 hrs. bit change at 803'; static water 
level at 700 feet. 
2 hrs. running rods in; changed out 
water swivel at 813' 
I/2 hr. mix mud; 3 hrs. repair on clutch 
throw-out pressure plate on pump; I/2 
hr. repair on water swivel. 
4 hrs. replaced bit at i009'; 2 hrs. 
pulled to 200 ft. for weekend closedown. 

3 hrs. delay moving parts from Tucson. 
I/2 hr. mix mud; I/2 hr. new double line 
at I185'; 4 hrs. bit change at 1200' 
1/2 hr. mTx mud; 2 hrs. fishing rods 
snapped out at foot clamp, replaced rod. 
I/2 hr. mix mud; 4 hrs. bit change at 
1381 l 
4 hrs. mislatch, pulled rods. 
] hr. cleaned mud tanks, changed out 
kelly rod; 3 hrs. for bit change at 
1525' 

1/2 hr. mix mud; 2 hrs. running rods 
in; 2-I/2 hrs. freeing stuck rods. 
I/2 hr. mix mud. 
I/2 hr. mix mud; 3 hrs. twisted off 
rods at kelly rod (twice); 6 hrs. 
freeing stuck rods. 
10 hrs. retrieving rods, put on new bit 
at 1676' 
I/2 hr. mix mud. 
I/2 hr. mix mud; 5 hrs. started rods 
out, they stuck at 1500', they'll go 
down but no£ UP. 

4 hrs., rods not free so went to bottom 
and resumed drilling, ordered triple 
line etc. from Tucson; 6 hrs., bit 
wouldn't cut, rods still won't come up; 
quit 2 hrs. early. 

Dac te 

~m~1583-- 



9-08 

9-09 

9-I0 

9-II 
5-.I 2 

9-13 

9-14 

9-15 

9-16 

9-17 
9-18 

9-19 
5-20 

9-21 

9-22 

9-23 

9-24 

1814 

1825 

1845 

1892 
1502 

1541 

1967 

1971 

1971 

1997 
2053 

Sunday 
2100 

2131 

2206 

2263 

2321 

II 

2O 

47 
lO 

39 

26 

4 

26 
56 

47 

31 

75 

57 

58 

16-I/2 

22-I/2 
6 

17 

7-I/2 

5 

lO 
14 

16 

II 

22 

18 

13 

2 

3 

3 
l 

3 

l 

2 

2 

3 

3 

\ 

8 hrs. rods still stuck at 1535', triple 
line only a double so reordered; 2 hrs. 
got rods loose, pulled for bit change 
at 1814 ~ No GY. 
8-I/2 hrs. going to Florence for round 
NCD barrel, ran in rods; I/2 hr, mix mud. 
GY started drilling but swivel head 
stripped off -- left rig after 2 hrs. 
7 hrs. getting new swTvel head & repair; 
!/2 hr. mix mud. 
I-I/2 hrs. mix mud. 
GY made up for 9-8-76. 2 hrs. pulled 
rods up to 1550' but they stu~k again. 
6 hrs. running rods, no helper on day; 
I hr. mix mud. 
I/2 hr. unloading NX casing; l hr. waiting 
for afternoon shift -- no show. 
END of NC drilling; 3 hrs. breaking out 
NC rods; 8 hrs. finished pulling rods, 
ran I025' of NX casing. 
8 hrs. finishing NX casing to 1971' 
drilled in 5", loaded out NC rods; 8 hrs. 
moving rn Heavy Duty rig #60; ran in 600' 
of NX rods and corebarrel. 
6 hrs. running to bottom and mix mud. 
(Fast head hanging up down the hole). 2 
hrs. pulling up for weekend. 

2 hrs. going to bottom, replaced wireline 
motor, repaired wireline; 6 hrs. pulling 
for core tube, wire broke 3 times. 
8 hrs. pulled rods to recover broken 
wireline; changed bit and shell at 2120'; 
5 hrs. reaming 1984-2120'. 
2 hrs. Dulling for tube and overshot and 
running back in hole. 
6 hrs. pulling rods, retrieved tube, 
replaced 5000' of wireline, ran back into 
hole. 
5 hrs. completed run in, cleaned tanks, 
losing circulation at 2301'° 

I 
Earl ier 

Vo I can ics 

NC 
co re 
1971 
NX 

co re 

Ear ier 
Vol can ics 

--22 3-- 



9-25 

9-26 
9-27 

9-28 
9-29 
9-3O 

I0-01-76 

10-02 

1o-o3 
I0-04 

I0-05 

I0-06 

Io-07 
IO-08 

I0-09 

10-10 
10-11 

10.12 

10-13 

2401 

Sunday 
2446 

25O6 
2601 
2680 

2740 

2810 

Sunday 
2848 

2920 

2985 

3030 
3078 

3131 

Sunday 
3162 

3197 

3197 

8O 

45 

60 
95 
79 

6O 

70 

38 

72 

65 

45 
48 

53 

31 

35 

21 I12 

12 

19 
24 
19 

16 

2O 

16-I/2 

17-I12 

19 

13 
14 

18 

13 

2O 

I-I/2 hrs. delay for mud & supplies; 
I hr. pulling into casing. 

4 hrs. getting supplies; 8 hrs. getting 
back to bottom, conditioning hole & 
plugging hole. 
5 hrs. for bit change at 2457 t 

3 hrs. delay on supplies; 2 hrs. pulling 
for bit change at 2680' 
8 hrs. completed bit change, cleaned 
tanks. 
2 hrs. repair, installed tri.ple line; 
2 hrs. pulled into casing. 

3-I/2 hrs hauling rods, etc.; I hr. 
going in hole; 3 hrs. pulling for bit 
change at 2848' 
6-I/2 hrs. delay, ca!led for engine 
repair, mixed mud, greased rods, 
ran to bottom. 
5 hrs. to recover tube; changed bit at 
29 35' 
11 hrs. tripping for bit change at 3014 ~ 
] hr. injection pump repair, unloaded 
BX casing & rods; 9 hrs. trip to 
retrieve locked core tube. 
4 hrs. cleaning tanks, mix mud, unload 
rods, fishing broken kelly rod; 2 hrs. 
pulling into casing. 

1 hr. running rods & started drilling; 
I0 hrs. tripping for bit change at 3139' 
4 hrs. breaking out rods; END OF NX 
CORE. 
8 hrs. breaking out NX rods, repaTr 
hydraulic head, making up BX casing. 
10 hrs. running 2025' of BX casing, 
threads parted, dropped casing. 

Whitetail 
Conglomerate 

NX 
c o r e  

3197 
B× 

CO r e  



10-14 

I0-15 

t0-16 

10-17 
10-18 
lO-19 
10.20 
10-21 

10-22  

10-23 
1O-24 
10-25 

10-26 
10-27 
10-28 

I0-29 
IO-30 

lO-31 
1 I - O l - 7 6  

II-O2 

II-03 
l I-O4 

11-o5 

3197 

3202 

3216 

Sunday 
3263 
3309 
3329 
3376 
3407 

3440 
Sunday 

3478 

3525 
3572 
3604 

3645 
3681 

Sunday 
3681 

3713 

3765 
3798 

3858 

14 

47 
46 
2O 
47 
31 

33 

38 

47 
47 
32 

41 
36 

32 

52 
33 

6O 

6 

21 
24 
9 

21 
12-I/2 

14 

16 

23 
24 
14 

24 
20- I/2 

14 

24 
16 

24 

2-1 /2  

24 hrs. making up B rods to check hole, 
caught casing at 1172' and pulled 1521 
ft. of BX casing out. 
10 hrs. replacing bad joints, reran BX 
casing to 3197'; 9 hrs. running BX rods 
to bottom and started drilling. 
18 hrs. tripping twice for stuck core 
tube. 

3 hrs. repair. 

i5 hrs. tripping for bit change at 3329' 
3 hrs. cleaning tanks and se~ting pump. 
I-I/2 hrs. repair, replace 3 line with 
2 line; lO hrs. trip for bit change at 
3402' 
2 hrs. pulling into casing; no GY. 

8 hrs. cleaning mud tanks, replacing with 
new 3 line. 
I hr. delay, antifreeze in equipment. 

9 hrs. trip for bit change at 3572'; 
I hr. water swivel repair. 

I-I/2 hrs. cleaning mud tanks, mixed 
new; 2 hrs. pulling up into casing. 

8 hrs. delay, hauling rods & supplies, 
repair pump; 8 hrs. tripping to bottom 
& back up, changed bit at 3681'; GY 
worked 4 hrs. hauling water, etc. no 
helper. 
8 hrs. delay hauling mud, etc., repair 
on lights, etc.; 2 hrs. runnrng to 
bottom. 

8 hrs. tripping for bit change at 
3777'; bit plugged, pulled tube. 

Whitetail 
Conglomerate 

-- 3226 

Slide 
Block 

of 
Sch i st 

& 

G ran i te 
Ap ite 

3774 
fault 
3777 

I 



II-06 
If-07 
II-08 

II-09 
ll-lO 
ll-ll 
ll-12 
ll-13 

ll-14 
If-15 

ll-16 
ll-17 
ll-18 

II 19 
l 1-20 
ll-21 
II-22 

II123 
II-24 

II-25 & 26 
11-27 

I 1-28 
I 1-29 

11-30 

12-01-76 

3906 
Sunday 

3931 

48 20 3 

25 !7 3 

3988 57 24 3 
4014 26 13 3 
4073 59 24 3 
4127 54 24 3 
4167 40 22 3 

Sunday 
4167 . . . .  2 

4188 21 12 3 
4215 27 19 3 
4240 25 17 3 

2 hrs. repair; 2 hrs. pulling up. 

4280 40 24 3 
4316 36 21 3 

Sunday 
4331 15 I l 3 

4353 22 16 3 
4366 13 10 3 

5-I/2 hrs. bit change at 3909'; 
I-I/2 hrs. pump repair. 

II hrs. trip for bit change at 3995' 

Cleaned mud tanks. 
I hr. water truck repair; l hr. pulling 
rods up. 

3 hrs. repair fuel pump; 13 hrs. spotting 
oil and freeing rods, pulled out for 
bit change at 4167' No GY. 
12 hrs. completing bit change. 
5 hrs. pulling for bit change at 4215'. 
7 hrs. completing bit change, put on 
5' barrel . 

3 hrs. pulling into casing. 

13 hrs. pulled & culled rods, new bit 
at 4316', running rods in. 
8 hrs. pulling bit change at 4353' 
6 hrs. completing change, washing in; 
8 hrs. pulling into casing & securing 
site. 

Thanksgiving Holiday and exchange for Sunday the 28th. 
4379 13 II 3 8 hrs. delay (no helper), serviced rig, 

4400 21 18 3 
4400 .... 2 

4416 16 I0-I/2 3 

4462 46 24 3 

etc.; 5 hrs. running to bottom, no 
circulation, pulled back, washed to 
bottom. 
6 hrs. started out -- helper quit! 
]3 hrs. spotting EZ spot & getting rods 
frees cleaned hole, & pulled rods for 
bit change at 4400' No GY. 
13-I/2 hrs. completed change, repaired 
hydraulic head, washed to bottom 

Pinal 
Schist 
and 

Laramide 
Biotite 
Feldspar 
Po rph yry 



12-02 

12-03 

12-04 
12-05 
12-06 

12-07 

12-08 

12-09 
12-10 
12-11 

12-12 
12-13 

12-14 

12-15 

12-16 
12-17 
12-18 
12-19 
12-20 

12-21 

12-22 

4470 

4481 

45O8 
Sunday 

4513 

4556 

4583 

4612 
4650 
4654 

Sunday 
4667 

4701 

4727 

4767 
4781 
4814 
4833 
4855 

4870 

4886 

8 

II 

27 

5 

43 

27 

29 
38 
4 

13 

34 

26 

4O 
14 
33 
19 
22 

15 

16 

18 

3 

23 

17-I/2 

16 
24 
6 

12 

17 

15 

24 
8 

24 
11 
14 

12 

14 

2 hrs. swivel repair; 6 hrs. trip for 
bit change at 4469'; 9 hrs. pulling for 
sheared pin in overshot & started back 
in. 
6-I/2 hrs. standby for deviation- 
temperature survey; 9-I/2 hrs. freeing 
stuck rods with EZ spot & washing hole. 
6 hrs. pulling for bit change at 4508 ~ 

9 hrs. completing bit change; 12 hrs. 
tripping for stuck tube. 
| hr. packed swivel & replaced friction 
bands. 
l-I/2 hrs. cleaning tanks & ~eplaced 
1000' wireline; 5 hrs. pulling for bit 
change at 4583' 
8 hrs. completing change. 

7 hrs. tripping for bit change at 4651'; 
7 hrs. delay, stuck tube at 3800'; 
2 hrs. hydraulic line repair; 2 hrs. 
pulling into casing. 

12 hrs. delay, supplies from Tucson, 
changed out bad rods, changed bit at 
4654', & getting back to bottom. 
2 hrs. swivel repair; 5 hrs. pulling 
for bit change at 4701' 
9 hrs. completing bit change, changed 
out drill line, flushed hole, cleaned 
tanks. 

16 hrs. tripping bit change at 4772' 

13 hrs. pulling bit change at 4833' 
1 hr. completing change; 6 hrs. repair 
on swivel & hydraulic head; 3 hrs. 
pulling into casing. 
8 hrs. replacing hydraulic head; 4 hrs. 
running to bottom. 
10 hrs. tripping for bit change at 4870' 



12-23 4907 21 14-i/2 

12-24, 25 
& 26 

12-27 

Christmas Holiday 

4907 -- 

12-28 

12-29 

4907 . . . .  

Terminated BX Core & Hole 

12-30 

12-31-76 
thru 

1-02-77 
1-03 

New Years Holidays 

1-04 

l -O5 

• I -06 

Casing Summary-- Left in Hole 

BX Casing: 2500-3197 feet (697 feet) 
NX Casing: 1448-1971 feet (523 feet) 
4" Surface Casing: O-ll feet (ll feet) 

4-I/2 hrs. delay (rods broke 125 ft. 
below collar and dropped 15' to bottom, 
fished OK; 5 hrs. pulling rods up 800' 

8 hrs. service rig, etc. (no helper); 
12 hrs. tripping for bit change at 4907'; 
4 hrs. delay. 
24 hrs. washing hole, pressured up; no 
water return. 
16 hrs. pulling BX rods out and moving 
to stockpile. 8 hrs. working on BX 
casing. 
24 hrs. working on stuck BX casing, cut 
casing at 2500' & 2300' -- still stuck. 

24 hrs; cutting at 2150', rods broke & 
dropped into hole; tapped in at 2075' 
and started out. 
24 hrs. fishing for rods and working 
cas i n g. 
24 hYs. cutting BX casing; pulled 3X 
rods and 2727 ft. of BX casing. Moved 
BX rods to stockpile. 
16 hrs., recovered total of 2500 ft. of 
BX casing and worked on NX casing, 
recovered 1448 ft.; broke out all rods 
& cleaned up. 

4907 
T.D. 



DRILL HOLE A-8, CORE 

I 

Drilling Time, by footage brackets, including down time. 

DEPTH S I ZE SH I FTS DAYS FOOTAGE FT/SH I FT TROUBLES 

0-508 NC 24 8-1/3+I 508 21.2 

508-I003 NC 17 5-2/3 495 29.1 
1003-1485 NC ~7 6 482 28.4 
1485-1971 NC 40 16 486 12.2 
1971-1997 NX 2 I + l 26 ]3.0 

casing 
]997-2506 NX 26 9 509 19.6 
2506-2985 NX 21 .7 479 22.8 
2985-3197 NX 15 5 212 14.1 
3197-3492 BX 25 8-2/3 + 295 11.9 

2-2/3 casing 
3492-3999 BX 39-I/2 13-I/3 507 12.8 
999-4505 BX 58 20 506 8.7 

4505-4907 BX 58 |9-I/3 402 6.9 
T.D. + 6 recovery 

] day moving on site 
lost circulation, 
cementing, drilling 
out; ] bit change. 
Cementing; 3 bit ch.anges. 
Repair; 3 bit changes. 
Stuck rods; 3 bit changes. 
2 shifts running NX casing~ 
moving in Heavy Duty Rig. 
Broken wireline; 2 bit changes. 
Minor repair; 3 bit changes. 
Minor reDalr; 2 bit changes. 
8 shifts running BX casing; 
2 bit changes. 
Minor repair; 5 bit changes. 
Stuck rods (2); 6 bit changesi 
] shift deviation-temperature 
survey. 
Repair; 9 bit changes. 
17 shifts recovering stuck 
casing, stacking rods. 

Totals: 
0-4907 342-I/2 II9-I/3 4907 

+ |0-2/3 
14.3 average 



DRILL HOLE A-8, CORE 

ROCK UNIT 

Dacite 
Earlier Volcanics 
Earlier Volcanics 
Whitetail Cgl, 
Whitetail Cgl. 
Slide Block of sc-Lga 

and fault (3 ft.) 
Pinal Schist 
biotite porphyry 
Pinal Schist 
schist and porphyry 

INTERVAL SIZE SHIFTS TO DEPTH 

0-1583 NC 63 1583 
1583-1971 NC 35 1971 
1971-2213 NX 14 2215 
2213-3197 NX 50 3197 
3197-3226 BX 5 3220 

3226-3777 BX 43-I/2 3777 
3777-4008 BX 17 4014 
4008-4176 BX 13 4173 
4176-4612 BX 57 4612 
4612-4907 BX 45 4907 

TOTAL 0-4907 342-I/2 

FOOTAGE 

1583 
388 
244 
982 
23 

557 
237 
159 
439 
295 

4907 

FT ISH I FT 

25.1" 
ll.l 
17.4"* 
19.6 
4.6*** 

12.8 
13.9 
12.2 
7.7 
6.6 

14.3 average 

* does not inc lude 3 s h i f t s  s e t t i n g  up. 
* *  does not inc lude 2 s h i f t s  running cas ing.  

* * *  does not inc lude 8 s h i f t s  running casing~ 
a lso does not inc lude 17 s h i f t s  to recover 
cas ing ,  rods, e tc .  



Feet per Shift Comparison of Core Drilling by 
Joy, Longyear, and Boy]es Brothers 

in Similar Rock in Same General Area 

Contractor - Rig 
Hole Number 

Rock Unit 

Daci te 

Earlier Volcanics 

Whitetail Conglomerate 

Slide Block Material 

Pinal Schist 

Porphyry or Granite 

Mixed Schist/Porphyry 

JO•A-•2 Longyear-44 Boyles, CP-50 
- A-2 A-2W DCA-3A AI-l 

25. l NC . . . . . . . .  

ll.l NC . . . . . . . .  
17.4 NX . . . . . . . .  
19.6 NX . . . .  17.7 NX -- 

. . . . . .  8.8 NX -- 

. . . . . .  14.5 NX -- 
4.6 BX . . . . . . . .  

. . . . . . . .  7.4 NC 

. . . . . . . .  12.5 NC 
- -  1 3 . 0  NX - -  9 . 9  NX - -  

. . . . . .  10.3 NX -- 

1 2 . 8  BX . . . . . . . .  

. . . . . . . .  4.6 NC 
- -  I 0 .7  NX 9.9 NX 12.4 NX I0 .4  NX 

1 3 . 9  BX . . . . . . . .  

7 . 7  BX . . . . . . . .  

. . . .  12.1 NX ]4.0 NX -- 

. . . .  6 . 8  NX . . . .  

12.2 BX . . . . . . . .  
. . . .  ] 1 . 6  NX . . . .  

6 . 6  BX . . . . . . . .  

H o l e  S t a r t i n g  Terminal Number Average 
Number Depth Depth o f  S h i f t s  F t / S h i f t  

A-8 Surface 4907 342-I/2 14.3 
A-2 4079 4521 39 l I .3 
A-2W 4230 4940 72 9.9 
DCA- 3A 2980 5154 152- l/2 14.3 
AI-l 2800 3967 123 9.5 



TAB 



Soulhwestern Exploration Division 

June 8, ]977 

TO: F.T. Graybeal 

FROM: J. D. Sell 

Daily Drill Data 
Drill Hole A-9 
Core Drilling 
Superior East Project 
Pinal County, Arizona 

Attached is a daily log of the Joy Manufacturing Company's modified, 
Heavy Duty, Joy-22 which completed hole A-9 to a depth of 4903 feet. 

The information shown is the date, depth at end of the day, number of 
hours charged to drilling, the number of shifts involved (converted 
to 8-hour shifts), explanation of delays, size of hole, and the 
geologic formation. 

Compiled from this data is a breakdown of the shifts and footage by 
a) depth bracket and b) geologic unrts and core size. 

Hole A-9 was drilled by the same crews which cored the bulk of A-8. 
The two holes bottomed within four feet of the same depth. Hole A-9 
averaged 17.8 feet per shift of coring time compared to hole A-8 
averaging 14.3 feel per shift of coring time. Better time in A-9 was 
during coring of the Earlier Volcanic unit and in the sulfide intercept 
zone. 

JDS: Ib 
A t t s .  



DRILL HOLE A-9, Core, Joy HD-22 Rig 

Date 
Depth at 

End of Day 
Drilling 

Footage Hours Shifts Delays 
Formation 

and Core Size 

II07177 

1/07/77 

II07177 
II08 
II09 
1/10 

1111 
I112 
Ill3 
I114 
I115 
II16 
I117 
I118 
Ii19 
I120 

1/21 
1/22 
1/23 
1/24 
1/25 
1/26 
1/27 
1/28 
1/29 
1/30 
1/31 
2101 

2/02  

2/03 

lO 

24 
38 
91 
152 

188 
202 
202 
202 
202 

Sunday 
202 
202 
202 
220 

291 
357 

Sunday 
471 
596 
756 
897 

I022 
1096 

Sunday 
1216 
1296 

1395 

1512 

lO 

14 
14 
53 
61 

36 
14 

n ~  

18 

71 
66 

ll4 
125 
160 
141 
125 
74 

120 
8O 

99 

If7 

2O 

5 

5 
5 
8 

16 

10 
4-I/2 

m - -  

4 

16 
15 

23 
24 
24 
24 
22 
16 

23 
19-I/2 

13 

24 

2-I/2 Moving and settlng-up. (Double day shift). 

2 
2 
2 
2 

2 
2 

3 
3 
3 
3 
3 
2 

3 
3 

2-1/2 

3 

I/2 6-I/4" Rock bit, cementing in 4" collar 
pipe. 

I/2 Start of NC core. 
3 hrs. delay. 

8 hrs. plugging for lost circulation 
(I09-I 33). 
14 hrs. cementing and delays (I09-152) 
19-I/2 hrs. cementing and cleaning (80-120). 
24 hrs. cementing and cleaning (73-145). 
24. hrs. cementing and cleaning (131-162). 
24 hrs. cementing and cleaning (115-152). 

16 hrs. cementing and cleaning (131-151). 
16 hrs. cementing and cleaning (I13-158). 
16 hrs. cementing and cleaning (61-151). 
12 hrs. cementing and cleaning (135-181); 
requested to proceed blind. 

l hr. pulling for bit change at 357'. 

l hr. going in hole. 

Placing soluble oil to cut mud rings. 
2 hrs. bit change at 901' 
No GY shift. 

l hr. running string in hole. 
i/2 hr. setting pump; 3 hr. rd. trip for bit 
change at 1246'. 
7 hrs. recovering tube, unloading casing and 
rods. No GY shift. 

Oaci te 
NC Core 

Daci te 
1478 



2104 
2/05 
2/06 
2107 
2/08 
2/09 
2/10 
2111 
2/12 

2113 
2114 

2115 
2/16 

2117 

2118 
2119 

2/20 
2/21 
2/22 
2/23 
2/24 
2125 
2126 
2/27 
2128 
3101 
3/02 

3/03 
3/04 
3/05 
3106 
3/07 
3108 
3109 
3110 

1555 
1619 

Sunday 
1704 
1 749 
1822 
1959 
2073 
2133 

Sunday 
2187 

2305 
2357 

2366 

2452 
2515 

Sunday 
2592 
2680 
2772 
2847 
2902 
2961 

Sunday 
3011 
3062 
3067 

3110 
3152 
3202 

Sunday 
3275 
3345 
3400 

3484 

43 
64 

85 
45 
73 
137 
ll4 
60 

54 

I18 
52 

9 

86 
63 

77 
88 
92 
75 
55 
59 

50 
51 
5 

43 
42 
50 

73 
70 
55 
84 

16 
23 

21 
17 
18 
24 
24 
15 

13 

24 
13 

2 

23 
17-I/2 

18 
24 
24 
2O 
16 
19 

16 
22-I/2 
4-I/2 

18 
15 
18 

23 
2O 
2O 
24 

3 hrs. bit change at 1521'; 5 hrs. repairs. 
l hr. pull ing rods up. 

3 hrs. going in and cleaning. 
6 hrs. bit change at 1744'; l hr. repair. 
6 hrs. pulling broken shear pin. 

7 hrs. bit change at 2073'; 2 hrs. pulling 
back. 

3 hrs. misc. delays; 8 hrs. tripping to 
recover core. 

II hrs. pulling rods and breaking out, 
starting NX casing in. 
22 hrs. completing casing and running NX 
rods in hole. 
l hr. water pump repair. 
4-I/2 hrs. pump repair; 2 hrs. pulling 
back. 

6 hrs. rd. trip bit change at 2515' 

4 hrs. oil pump delay and moving casing. 
8 hrs. replacing drill motor. 
5 hrs. bit change at 296]' 

8 hrs. running to bottom. 
l-I/2 hrs. converting mud program. 
8 hrs. bit change at 3065'; l l-I/2 hrs. 
mix mud, cleaning hole. 
6 hrs. pulling for core. 
9 hrs. culling rods. 
6 hrs. misc. and pulling back. 

l hr. returning to bottom. 
4 hrs. bit change at 3345' 
4 hrs. running in hole. 

Earl ier 
Vol can ics 
NC Core 

---- 2194 
Whi tetai l 

Conglomerate 
2357 

NX Core 

i 
I 
i 

Wh i teta i l 
Conglomerate 

--~3275 ~- 
M-IA, SB 

3337 
A-2, SB 



3111 
3112 

3113 
3114 

3115 

3116 

3117 
3118 
3119 

3/20 
3/21 

3122 
3123 
3/24 
3/25 

3126 

3/27 
3/28 
3/29 

3/30 

3/31 

4101 

4/02 

4103 

3523 
3577 

Sunday 
361 7 

3624 

3628 

3669 
3717 
3732 

Sunday 
3756 

3792 
3827 
3875 
3897 

39OO 

Sunday 
3936 
3964 

3991 

4005 

4049 

4049 

Sunday 

39 
54 

4O 

7 

4 

41 
48 
15 

24 

36 
35 
48 
22 

3 

36 
28 

27 

34 

24 

14 
19 

18 

2 

2 

22-I/2 
24 
8 

15 

24 
17 
24 
11-I/2 

2 

23 
16-1/2 

15 

18 

15 

lO hrs. bit change at 3523' 
2 hrs. complete run in and replaced 
friction bands; 3 hrs. pulling back to 
casing. 

5 hrs. hauling supplies from Tucson, 
unloading truck and getting to bottom 
(l hr.). 
22 hrs. pulling rods and running in BX 
cas i ng. 
22 hrs. running casing,, making up and 
running in BX rods. 
1-112 hrs. wTre line repair. 

12 hrs. bit change at 3722'; 4 hrs. 
mix mud, pulling into casing. 

9 hrs. repair replacing drum, bands, 
brake system, and cable of wireline 
unit. 

7 hrs. bit change at 3802'. 
(lost water at 3838'). 
2-I/2 hrs. repair (thrust-bearings) and 
loading out NXE rods; 10 hrs. bit change 
at 3892'. 
6 hrs. delay, snowing like all get-out. 
Closed down; no afternoon nor GY shifts. 

1 hr. returning to bottom. 
3-I/2 hrs. moving pump to lower pond; 
4 hrs. pulling bit change at 3964'. 
9 hrs. completing bit change and 
washing hole. 
6 hrs. repair on head bearing and 
pull ing back. 
No AM shift; 0'Dell m~ving trailer; 
l hr. going to bottom. 
16 hrs. tripping in snow for bit 
change at 4049 ~ No GY shift. 

NX Core 
3524 

BX Core 

A-2 [ SB 
I basal fault 

3686 
oxidized capping 

Pinal Schist 
& 

quartz monzon i te 
po rphy ry 

BX co re 
oxidized capping 

4044 
sul fides 

Pinal Schist 
& 

b i o t i t e  feldspar 
porphyry 

BX core 



4/04 

4/05 
4/06 

4/07 
4/08 
4/09 

4110 
4/11 
4/12 
4113 
4/14 

4115 

4/16 
4/17 
4/18 

4/19 
4/20 
4/21 

4/22 
4/23 

4/24 
4/25 

4/26 
4/27 
4/28 
4/29 
4/30 

5/01 
5/02 

4083 

4134 
4155 

4213 
4268 
4292 

Sunday 
4331 
4379 
4437 
4452 

4458 

4502° 
Sunday 
4533 

4560 
4594 
4594 

4636 
4645 

Sunday 
4684 

4727 
4766 
4797 
4838 
4853 

Sunday 
4892 

34 

51 
21 

58 
55 
24 

39 
48 
58 
15 

6 

44 

31 

27 
34 

42 
~9 

39 

43 
39 
31 
41 
15 

39 

14 

24 
9-I/2 

24 
24 
I0 

18 
24 
24 
8 

4 

22 

16 

14 
22 
m ~  

24 
6 

21 

23 
24 
15 
24 
7 

18 

3 

3 
3 

3 
3 
2 

3 
3 
3 
3 

3 

3 

3 

3 
3 
3 

3 
3 

3 
3 
3 
3 
3 

10 hrs. hauling fuel, grease, mix mud, 
etc., going to bottom. 

2-I/2 hrs. repair swivel; 12 hrs. bit 
change at 4149'. 

6 hrs. tripping out bit change at 4292'; 
no GY shift. 

6 hrs. rig service and.going in hole. 

(put on friction bands). 
16 hrs. wet pull for bit change at 4452'; 
drilling out cave on return. 
4.hrs. getting to bottom; 16 hrs. bit 
change at 4458' 
2 hrs. pulling back for weekend. 

6 hrs. delay, material from Tucson; 2 hrs. 
repair wireline. 
10 hrs. trip bit change at 4543'. 
2 hrs. bit change at 4594'. 
8 hrs. completing change; started in, rods 
parted; 16 hrs. recovering string and 
getting to bottom. 

3 hrs. replace broken kelly rod; 15 hrs. 
bit change at 4645'. 

3 hrs. installing starter sw;tch and 
getting to bottom. 
l hr. service rig, clean tanks. 

9 hrs. bit change at 4767' 

17 hrs. bit change at 4847' and culling 
bad rods. 

6 hrs. repair oil line and cleaning rig. 



5/03 

5/04 

5105 

4903 II 9 2-I/2 

. . . . . .  I 

End of hole. 
Casing left in hole for stability. 

9 hrs. bit change at 4903'; broken pinion 
gear; went home. 
8-I/2 hrs. repair pinion gear; 4-I/2 hrs. 
temp.-deviation survey; II hrs. breaking 
out rods. 
2 hrs. standby for GP crew; 6 hrs. 
dismantle for move. 

Geophysical crews to run probes and surveys. 

BX c o  r e  

4903 
T.D. 



DRILL HOLE A-9, Core 

Drilling time by rock units, including down time 

ROCK UNIT INTERVAL SIZE SHIFTS to DEPTH FOOTAGE FTISH I FT 

Dacite 
Earlier Volcan[cs 
Whitetail Congl. 
Whitetail Congl. 
M-IA type Slide Block 
A-2 type Slide Block 
A-2 type Slide Block 

and basal fault 
Pinal Schist & porp. 

oxidized capping 
Pinal Schist & porp. 

sulfides 
TOTALS 

O-1478 NC 60 1481 1471 
1479-2194 NC 28 2187. 706 
2194-2357 NC 5 2357 170 
2357-3275 NX 45 3275 918 
3275-3337 NX 2 3335 60 
3337-3624 NX 17 3624 289 
3624-3686 BX 5 3686 62 

24.5 * 
25.2 
34.0 
20.4 ** 
30.0 
17.O 
12.4 *** 

3686-4044 BX 35 4049 36 3 10. 4 

4044-4903 BX 78-I/2 4903 854 

10-4903 275-I/2 4893 

I0.9 

17.8 average 

*Does not include 3 shifts set-up, IO' of rock bit & cementing I0' surface casing. 
**Does not include 4 shifts running casing in change from NC to NX. 

***Does not include 4 shifts running casing in change from NX to BX. 
Also does not include 4 shifts for survey and moving off. 



DRILL HOLE A-9, Core 

Drilling time by footage brackets, including down time 

DEPTH S I ZE SH I FTS DAYS FOOTAGE FT/SH I FT 

O-lO 6-I/4" I/2 I lO 20.0 
R.B. 

l 0-506 NC 36-112 15- 112 496 13.6 

506-I022 NC II 3-2/3 516 
I022-1512 NC 13-I/2 4-2/3 490 
1512-1998 NC 19 6-I/3 486 
1998-2357 NC 13 4-I/3 359 

. . . . .  4 l-I/3 -- 
2357-2490 NX 5 I-2/3 133 
2490-3011 NX 22 7-1/3 521 
3011-3504 NX 28 9-I/3 493 
3504-3624 NX 9 3 120 

. . . . .  4 I-I/3 -- 
3624-4005 BX 36 12-2/3 381 
4005-4502 BX 41 14-2/3 497 
4502-4903 BX 41-I/2 14 401 

4 1-I/3 

46.9 
36.3 
25.6 
27.6 

27.5 
23.7 
17.6 
13.3 

I0.7 
12.1 
9.8 

TOTALS : 

10-490 3 275-1/2 -- 4893 17.8 
0-4903 288 I02-I/6 4903 17.0 

TROUBLES 

20 hrs. moving & setting up; 
2 hrs. cementing 4" collar pi~e. 
173-I/2 hrs. (22 shifts) of lost 
circulation problems, cementing, 
etc.; l bit change. 
l bit change. 
l bit change. 
2 bit changes, minor repair. 
l bit change. 
Change from NC to NX. 
Replaced pump engine. 
2 bit changes. 
2 bit changes. 
] bit change, minor repair. 
Change from NX to BX. 
4 bit changes, minor repair. 
5 bit changes, minor repair. 
6 bit changes, minor repair; 
deviation-temperature survey. 
Repair pinion gear, standby for 
GP crew, pull rods, dismantle 
rig. 

Core drilling only. 
Total incl. surf. & casing time. 

t 
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D I A M O N D  C O R E  D R I L L I N G  

D I M E N S I O N S ,  W E I G H T S  

a n d  V O L U M E S  

~ e . ~  ~ C~liy0da-ku, TOKYO, Japan 
~ PRANGE: m ~  de 14 Clare 
~ . e c  

~ A  RIGA: A ~ _ ~  5235 3ERMAN~: DraunS~hwe~g~ Heersl/alae st 
J~Se. Co~ R~a 3tco CeEe 

INOt~ P o Box 278 NEI"HEnLANDg~* NijVeche~h~ 4T 
gornbaW. I, tnOka Ette~ Luet 

& U ~ M ~  919-929 Marion Road KOREA: I P.O. 1065 
Mitch~E park. South Austndm 5043 Seout, Korea 

PHIUPPINEe: P, O, BO..X 3(~ B? Old PinwMef Road 

DRILL RODS AND : : : I N - :  ~ ' ' ~ (  
DRILL  RODS 
. W'L :ONTIN1 

O.0. I,D. Ll.,l~w COUPUNG tHREAD: ImmLPe* 
SIZE-' (Inchl4) (~chesl 1Off.) I.D.(in,) Nwlnclt IClOf~II) 

E" 1-5/16 27/32 28 7/16 3 2.9' 
A* 1-5/8 1-1/8 38 9/16 3 5.2; 
B 1-29/32 1-13/32 46 5/8 5 8.1 
N 2-3/8 2 49 1 4 16.3 

RW" 1-3/32 2 3 / 3 2 1  19 13/32 4 2.1 
EW* 1-3/8 7/8 ; 31 1/2 3 3.1 
AW* 1-3/4 1-7/32 I 44 518 3 ~ 6,1 
BW 2-1/8 1-3/4 42 314 3 12.5 
NW 2-5/8 2-1/4 1 54 1-3/8 3 2 0 . 7  
HW 3-1/2 3-1/16 85 2-3/8 3 38.3 

*Parallel Wall [ 
FLUSH-COUPLED CASING 

WT. : CONIINt 
O.D. I.O. (Ibs. PIl~ COUPUNG THREADS (liaI. pw 

SIZE (inches) (Inchel) loft.) I.D. (in.) pit inch 100 flMI 

RX*" 1 - 7 / 1 6  1.8/16 18 1-3/16 8 5.7 
EX 1.13/16 1-5/8 18 1-1/2 8 10.8 
AX 2-1/4 2 2 9  1 - 2 9 / 3 ; , 8  16.3 
BX 2-7/8 2-9/16 47 2-3/8 8 2 6 . 7  
NX 3.1/2 3-3/16 6 0 3  I 8 41.4 
HX 4.1/2 4-I/8 90 3-15/II 15 69.4 

"*Formerly XRT FLUSH-J01NT CASING 

O.D. I.P. WEIGHT THREADS CONTENT (4Fd* 
SIZE (lethe*) (Inchel) (Ibm. l~'lOb.', pefincb pm'lQ0fml4) 

RW 1-7/16 1-3/16 18 5 5 . 7  
EW 1-13/16 1-1/2 28 4 9.2 
AW 2-114 1-29/3~: 38 4 14,8 
8W 2-7/8 2-3/8 70 4 23,0 
NW 3-1/2 3 86 4 36.7 
HW ¢112 4 113 4 .  65.2 . 
AI dimensions weil~hts and volumes shown are 

approximations In inches, poundg and U.S. I~llionl. / 

(.(C))) WIRE UNE DRILL RODS 
. ~ S  " o , '  W I R E  L i N E  " W E D G - I ,  O K "  D R I L L  RODS 

c o _  
SIZE o .  0.  |. o. wl". (tl,. THaEAOS I ~$~l. 

Gnches) gnches) per 10 tim) per inch 100 fe41) 

1.3/4 1-3/8 31 4 7.7 
2.3/16 1.13/16 4o 3 13.4 1 

3-1/2 3-1/16 77 38.2 I 
4-5/8* 4-1/16 103 == 67.4 I 

~,~uplirl80.D. ~With Coupling 

DIAMOND CORING BITS 
SERIES "Q" WIRE LINE DIAMOND BITS 

I HOLE 
¢oe(~ OIAMETE~ HOLE OIAMETEg VOLUME 

SIZE (fn~J~em) (inches) (sol p~ 
ae¢~mal "Fradion~l | Decimal F~ctional lO0 b.I 

~Q, Aq.U 1,062 1.1/16 I 1.890 1.57/64 14,6 
eq. BQ.U 1.432 I 1-7/161 2.360 2-23/64 22.7 
NQ, NQ-U 1.8751 1-7/8 J 2.980 2-63/64 36.3 

2.500 2-I/2 3.782 3-25/32 58.3 
"3*345 3-11/32 4.827 4-53/64 95.05 

HOLE 
CORE DIAMETER HOLE DIAMETER VOLUM 

SIZE ° (inches] (Inches) " {gal. pe 
)l¢|mt F~clienal Decimal Froca~nal- 10o~.] 

RWG .735 47/64 1.175 1-11/64 5:6 
EWG,EWM,EWL .845 27/32 1.485 1-31/64 9.0 
AWG,AWM.AWL 1.185 1-3/16 1.890 1-57/64 I 14.6 
BWG,BWM,BWL 1.655 1-21/32 2.360 2-23/64 22.7 
NWG,NWM,NWI; 2.155 2-5/32 2.980 2-63/64 36.3 
HWG 3.000 l 3 ~ 3307 3-29/32 j 62.3 
"Z.3/4x3.718 2.690 2.11/16 3.875 3.7/8 61.2 
4x5-1/2 3.970 3-31/32 5.495 5-1/2 123.4 
6x7-3/4 5.970 L5-31/32J 7,750 7-3/4 " 245.1 

eDCDMA "W" sizeswere formerly designated "'X': 
All dimensions, weights and volumes shown are nominal 

aplm~imations in inches, pounds and U. S. Gallons 

DRILL RODS AND CASlNt> 
D R I L L  RODS 

-- |JD. I Wl'.(kll I=OUPUNG THREADSJDONlrEm(laa~ 
.zE ! °':ii I . - ) /~,o.J )~l--f , . . ' . .~ ~ , - ' ~ ' L  m 
~* 33.3 21.4 12.7 11,1 3 ] 11.0 

41,3 28.6 17.2 14,3 3 19.5 ~° 30.5 ;48.4 35.7 20.8 15.9 5 
EW* 50"31 50.S I 22.2 25.4 4 / 61.7 
RW* Z7,8 1 18.2 8.6 10.3 4 7.9 

34.9 | 22.2 14.0 12.7 3 11.7 
AW* 44.4/ 30.9 I 19.9 15.9 3 / 22.9 
BW 54.0| 44.51 19.0 19.0 3 47.3 
NW 66 7 [ b7.2 24.5 34.9 ~ 78.3 
uw R~.ql 77.8 38.6 60.3 1 4 5 . 0  

°parallel Wall 

FLUSH-COUPLED CASING 
*D. IO- WT'.'(kg COUPUNO 114! SOS CONTENT(iile~ 

) R × . q 3 6 . 5 / 3 0 . 2 L  8.2 -~0.2 I , I ~.~'~ I 
I ~  1 4 6 . ° | 4 1 " 3 |  a.2 I 3s.1 I ; I ~,~'~ I 
l A X  | 57.1/ 50.8| 13.1 I 45,4 I ; 1 .~-! "~. I ) 
[ B X  [ 73,0[ 65.1| 21.3 [ 60.3 I I I LUI.L I .  
[NX /88.9| 80.9/ 27.2 / 76.2 I I I 156.7 [ 

; ' ~ l y  XRT 
FUJSH-JOINT CASING 

SIZE (O£.) (ram) (kgpe¢lOfl.)  petlnch pe¢ |0O134~) 

RW 3 6 ~  
46.0 Ew 57 1 ' 

1 1 4 . ~ J  ~Z~ I 4 I 247.o 

• • , 5 ' " enS~ons wetohtsandv°lume atenomma approxlmaton 

WIRE LINE DRILL RODS 
SERIES "Q" WIRF.UNE "WEOG-LOK" DRILL RODS 

o.p. 1.0. CONItNT I 
THREADS (liters per 

~ZE m4tlfl) (m|il~ mMees) (mllll- pro' ~ ' |0 (kg. fl.) plf inch 100 fl.) 

AQ I 44.5 34.9 14.1 4 29.2 
BQ i 55.6 46.0 18.2 3 50.7 
NQ 69.9 60.3 23.1 3 87.1 
~ :  88.9 77.8 34.9 3 1144.6 I 

117.5" 103.2 ~ : ~ ~ 6 5  ~ I , ~ 3 ' ~  255.0 

~ DIAMOND CORING BITS "~" . .  C~pfmg 
SERIES "Q" WIRE LINE DIAMOND BITS 

gORE DIAMETER HOLE DIAMETER HOLE VOLUME 
~ZE (mWEmetlfs) (mUlimefen) liners p¢¢ 100 e.i 

AQ. Aq-U 27.0 48.0 
eq, Bq.U 36.5 60.0 
NQ, NQ.U 47.6 75.7 
HQ 63.5 96.0 
PQ 85.0 , 122.6 " 359.8 

OTHER DIAMOND CORING BITS 
)EE OIAMETEI E UiAMI HOLE VOLUME 

EIZE* Imaltmlters) [Ill.eta (liters per IO0 f/, 

RWG 18.7 29,8 
EWG, EWM, EWL 21.5 37>7 34,0 I 
AWG.AWM,AWL 30.1 48,0 55.2 I 
8WG. BWM, BWL 42.0 60.0 86.0 I 
NWG, NWM, NWL 54.7 75.7 137.5 I 
HWG 76.2 99.2 235.8 

2-3/4 x 3-7/8 68.3 98.4 231.8 
4 x 5-112 100.8 139.6 467.0 
6 x 7-3/4 151.6 196.9 927.6 

eDCDMA'W" sizes were formed f designated "X" 
\ /d l  dimensions, weights and volumes ate nominal approximations 

CONVERSION TABLE 

1/64 .0156 .397 
1/32 .0312 .794 
3/64 .0469 1.191 
1116 .0625 1.587 
5/64 .0781 1.984 
3132 .0937 2,381 

55.2 7/64 .1094 2.778 
118 .1250 3.175 

86.0 9/64 . 1 4 0 6  3.572 
137.5 5132 .1562 3.969 
220.8 11/64 .1719 4.366 

3116 .1875 4.762 
13164 .2031 5.159 
7/32 .2187 5.556 
15/64 .2344 5.953 
114 .2500 6.350 
17164 .2656 6.747 
9/32 .2812 7.144 
19/64 ,2969 7.541 
5/16 .3125 7.937 
21/64 .3281 8.334 

|/32 .3437 8.731 
3/64 ,3594 9.128 
f8 .3750 9.525 
5/64 .3906 9.922 
3/32 .4062 10,319 
7/64 .4219 10,716 
f16 .4375 11.112 
)/64 .4531 | 1.509 
5/32 .4687 11•906 

11/64 .4844 12.303 
.3/2 .5000 12.700 

. . . . .  z . . . .  , .- 

known value Dy factor to obtain a~swer 
Inches x 25.400 - Millimeters 
Feet x 0.305 = Meters 
~u t~  ~ $  x 1G.387 = Cubic Cehtinleters 
C.¢d~i4~ Feet x O.O28 : Cubic Meters 
t = ~ S  x 0.4E~4 -- Kilograms 
Gallons (U.3. x 0.833 = lrnper;al GaEons ~psl~ons tu.s.) xx 3.73s . L~ter* =m. 

0.070 , K~geam$ ~er sq. 
( ~  (U.S.) x 3.785 = I.itbr$ per minute 

;~ECIMAL EQUIVALENTS 
- I~het ~llie~4m " M C h ~  M|lRm4dqel 

33/64 .5156 13.097 
17/32 .5312 13,494 
35/64 .5469 13.891 
9/16 .5625 14.287 
37/64 .5781 •14.684 
19/32 .5937 15.081 
39/64 .6094 15.478 
5/8 .6250 15.875 
41/64 .6406 16.272 
21/32 .6562 16.669 
43/64 .6719 17.066 
11/16 .6875 17.462 
45/64 .7031 17.859 
23/32 .7187 18.256 
47/64 .7344 18.653 
3/4 .7500 19.050 
49164 .7656 19.447 
25/32 .7812 19.844 
51/64 .7969 20.241 
13/16 .8125 20.637 
53/64 ,8281 21.034 
27/32 ,8437 21.431 
55/64 .8594 21.828 
7/8 .8750 22,225 
57/64 .3906 22,622 
29/32 ,9062 23,019 
59164 .9219 23,416 
15/16 .9375 23.812 
61/64 .9531 24.209 
31/32 .9687 24.606 
63/64 .9844 25.003 
1 1.0000 25.400 
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Southwestern Exploration D 

July  11, 1977 

ivision 

;TO: F.  T .... Graybeal  

~.;~ROH: J . D . - S e 1 1  

Addendum 
Dai ly  D r i l l  Data 
D r i l l  Hole A-9 
Superior East Project  
Plnal County, Arizona 

~Casing~had been l e f t  in d r i l l  hole A-9 t o  aid in the geophysical probe of  
~J:he ho le .  A f t e r  rCompletion o f  the Gp work and a f t e r  se t t i ng  NX casing in 

~:hole A-IO, :the d r i l l  r i g  was moved to A-9 to pu l l  casing. 

.~AtCached i s ~ a ~ d a i l y - d r i l l  data log on the casing p u l l .  

~i~abte One bellow summarizes the casing and recovery of hole A-9. 

~:TABLE ONE - -  Casing in Hole A-9 

: ~ z e  +------> 
~ s i n g  tn 
+, J~.as ing Recovered 

::~asi-ng Le f t  In 
~ e p t h  Lef t  in 

4" NX BX 

10' 2357' 3624' 
Zero 189 3-- 30 3 8  

10 ' 464' 586 ' 
Surface=lO ' 1893L-2357 ' 3038' -3624' 

- ~ S :  I b 

..... ~¢¢: ~:~P~ha l ey - ;w/a  t t .  



DRILL HOLE A-9,  Core, Joy HD-22 R | t  ~ 
Casin9 Recovery0perat ions;~ 

Date- 
6t1117~, '  

Caslng~. Recover~- 
Hours Shi f ts :  Rema~rks~- 

l(> - '2' " /+ hrs,~.-sett ing up~.dr i l l : ;  6, hrs-. work'ing on-stu~;~;  
casSng:;:. 6. hrs.., haul  ing. BX~. rods.- f rom stockp-F.|~ ~ 
and~-mak~i-:n~:.up~ 19.~5 ~ w i th..-cut.te~,=. 

6 / T Z  Sunda~-:~: 
G /13  ~ 2~-- 3: 

811~ Z4. 3 

Gl l5  1;t Z 

G/ i6  24-- 3: 

61177 Z4:- " i:-' ~ 3' 

6118 2Z 3 

Z hrs:~ hauHn f f -wa te r - t ank  and. se t ;  2 hrs.- hau~-rng~-~-- 
BX~-rod~- and,.making up; ]0 hrs .  running in an¢,-::: 
c~tting~a.t;,-3365' ,. 3270"-, and 316OL; 6.hrs:._ 
p u i t i n g  out :  to~ check- .cut ter ;  4 hrs-. running 2,74.~:;" 
back i ~.. 
LF~ hrs.-runn-i-ng,~to-~3OSO-I and cut  casing and worked~,,--,:~ 
i t , l o o s e ;  8_.hrs; break ing ou t  BX rods and.hauHng~.- 
tmstockp i -~e~:5  hrs:=, p u t t i n g  3038 f t .  o f  BX- 
cas:i,n~; recoverec~_ 7 hrs,. work ing on~ NX cas ing and~ 
running~ i.n.: to~ cu t  .... 
2 hrs,.  cut t ing: ,  a t  2307" and: 2222' ;  6 hrs .  pullin~.~. 
to - . rep iac~ : , cu t te r ;  1 hr.: work ing on~ cas ing ,  broke- 
at: 920' ; 3 h rs ,  pu]. l~ng out  and stacking;_ 1 h r ;  
moving- new~ d r H  t r i g  t o  A- I0 s i t e ,  
3 - t / Z  hrs~-, de lay- -wai t ing  on le f t -handed rods~ 
c u / l e &  and.--made: uF- rods~; 4 -1 /2  h r s .  back ing  o u t  
broke~-.-cas:ing;: 3 hrs.. lower ing 936:' o f  NX casi+.ng~- 
and hooic~nff:~upF: 4 hrS:o~ lower ing cu t te rs  and -~.- 
c u t t i n g  at .  2000 ~ , rods tw i s ted  o f f  a t  ltS0-=~; 
It hrs.~:making: up~BX: rods and going in w i t h  tap;-- 
5-hrs:, pu:H.ing 2780~ f t ;  o f  BX rods~ 
8 h . r s :  f l sh i ng ,  out: rods~, tha t  broke wh l l e  cutti-ng~- 
cas3ng~., . rod~:out t~- .  28iO~' ;~/~ hrs.. I oweri ng 1530~ !- 
o f  ~ BX.-rods: wi.tt~ tap  ~ and, f i sh i  ng out  230' o f  rod~--- 
and-.;cutter; '-8~hrs;,, lower ing  rods and c u t t e r  bacl~ 
i n ,,with~ cuts., at  2000 .~ and 1900 ' ,  cas i ng loose, a t -  
|90CL'; /+ h rs .  pu l l  ing BX rods and c u t t e r s .  
lO hrs~. .break ing out and haul ing r i g h t  and l e f t - -  
handed.:-rods u s e d - t o  c u t  and f i s h  ou t  cas ing;  . . . .  
6 h r s . . p u l l i n g  1893 s o f N X  casing ( recovered) ;  
2. hrs~,-dismant l  i n g  r i g ;  4 hrs., changing equi pment 
and:moving:- equipment:back to  A-IO..  



ASARCO Southwestern Exploration Division 

July 29, 1977 

TO: F.T.  Graybeal 

FROM: J. D. Sel l  

Dri l l  Hole A-8 
Core Dr i l l ing Cost Summary 
Superior East Project 
Pinal County, Arizona 

Core d r i l l i ng  was ini t iated from the surface by Joy Manufacturing on 
August 4, 1976. They cored NC to a depth of 1971 feet and set casing 
with an unmodified Joy 22 d r i l l .  A modified Joy 22 Heavy Duty rig was 
moved on site and took the hole to the terminal depth of 4907 feet, 
ending on January 6, 1977. NX core was taken from 1971 feet to 3197 
feet with BX core continuing to 4907 T.D. 

Core d r i l l i ng  costs for the entire 4907 feet are distributed as follows: 

D r i l l i n g  Charges: 
A. Direct D r i l l i n g  
B. Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2. Sampling & Assaying 
3. Miscellaneous 

Drilling Charges Sub-Total: 

9 Cost S/Foot . 
9105,270.50 921.45 

l ,714.52 0.35 

6,907.13 1.41 
4,733.65 0.97 

850.31 0.17 

9119,476. II 924.35 

ProJect Charges: 
D. General Administration 
E. Legal Fees 
F. Drill Road Access 
G. Claim Work, Surveying 
Project Charges Sub-Total: 

$ 3,537.16 9 0.72 

4,413.97 0.90 

9 7,951.13 9 1.62 

Total Expenditures 9127,427.24 925.97 

--JDS : lb 

~/..f " James D. Sel 1 



A.qARCO Southwestern Exploration Division 

July 29, 1977 

TO: F.T.  Graybeal 

FROM: J. D. Sell 

Drill Hole A-9 
Core Drilling Cost Summary 
Superior East Project 
Pinal County, Arizona 

,, ,,, ,, 

Drill hole A-9 was cored from the surface using the modified Joy 22 rig. 
The hole was taken NC to 2357 feet, then NX from 2357 to 3624, and BX 
from 3624 to 4903 T.D. The hole was started on January 7, 1977 and 
terminated on May 5, 1977. Later a week was taken to pull the casing 
left in the hole to aid in the geophysical probe test. 

Core d r i l l i ng  costs over the 4903-foot hole were distributed as follows: 

Drilling Charges: 

A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2. Sampling & Assaying 
3. Miscellaneous 

Drilling Charges Sub-Total: 

$ Cost S/Foot 
$109,943.13 $22.43 

2,141.66 0.44 

4,083.01 0.83 
2,955.88 0.60 

254.72 0.05 

$119,378.40 $24.35 

Project  Charges: 
D. General Administrat ion 
E. Legal Fees 
F. D r i l l  Road Access 
G. Claim Work, Surveying 
ProJect Charges Sub-Total: 

$ 3,520.02 $ 0.72 
lO0.O0 0.O2 

$ 3,620.02 $ 0.74 

Total Expenditures $122,998.42 $25.09 

I/~James D. Sell 

JDS : lb 



ASARCO southwestern Exploration Division 

Ju ly  29, 1977 

TO: F . T .  Graybeal 

FROM: J. D. Se l l  

Project Charges 
0ffi ce/Storage, Gate/Road, 

& State PP 
Superior East Project 
Plnal County, Arizona 

Several additional items have been separated out and charged since the 
individual memos on Project Charges dated August 23, 1976. 

At the office/storage the costs included the yearly rent ($1500.00) and 
the installing of electric circuits/heaters ($448.89) at a total cost of 
$1948.89. 

The new gate and approach road work going east out of Devils Canyon was 
charged as was the State Prospecting Permit fees for Section 5, as Project 
Charges. The cost summary is as follows: 

Project Charges: Office/Storage 
Costs 

D. General Administration $1948.89 
E; Legal Fees -- 
F. Drill Road Access -- 
G. Claim Work, Surveying -- 

Project Charges Sub-Total: $1948.89 

Gate/Road State PP 

-- $~73.28 
$3,554.83 -- 

$3,554.83 $573.28 

ames D. Sel l  

JDS : I b 



.Southwestern Exploration Division 

August 22, 1977 

:TO: F . T .  Graybea] 

FROM: J. O. Sell 

Incomplete 
Drill Hole A-10 
Core Drilling Costs 
thru July 31, 1977 
Superior East ProJect 
Pinal County, Arizona 

Core dr i l l i ng  was in i t iated on May 5, 1977 and carried to the depth of 
3571 feet. At that point the rig was removed from the site to in i t ia te  
a hole in another project. This interim (incomplete) report is submitted 

,-~on the accounting costs thru July 31, 1977 as a memo to be used in the 
Cost Summary through July 3l of the Superior East Project. Final 
~f~gures wTll be submitted upon termination of the hole. 

:~;ore d r i l l i n g  costs are d i s t r i bu ted  as fo l lows:  

Drilling Charges: . . . .  
A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

1. Supervision & Geology 
2. Sampling & Assaying 
3. Miscellaneous 
Drilling Charges Sub-Total 

$ Cos t S/Ft. 
$55,365.72 $]5.50 

2,924.54 O. 82 

4,307.57 I .21 

173.59 0.05 
$62,771.42 $17.58 

.Project Ch,a,rges: 
• . General Admin is t ra t ion 
E. Legal Fees 
F. D r i l l  Road Access 
G. Claim Work, Surveying 

ProJect Charges Sub-Total 

$ 1,535.46 $ 0.43 

4,305.50 1.20 

$ 5,840.96 $ 1.63 

JDS:Ib 

Total  Expenditures $68,612.38 $19.21 

~. /__-James D. Sell 

c c :  NPWhaley 
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EXPI ORA, TO,, ,, ;.,. ~ ~,~. ..... , ~..~', ?iO. 0010-14 

SUPERIOR EAST PROJECT 

PINAL COUNTY, ARIZONA 

AccoUnt 

No. I t e m  
906-9~o 

5 2 ! - ! o o  
5 2 1 - 2 0 0  
521-400 
r :.,l._r:r)o 

5 2 1 - 7 5 0  
52i-;~00 

53O-lOO 

530-200 

530-J~00 

530-600 

51-~o-8oo 
5 4 0 - 1 0 0  

5 4 o - ~ )  
5 4 0 - 2 0 0  

5 4 0 - 4 0 0  

540-6o0 

5 4 0 - ? 5 0  
5 4 0 - c L , 0  

5 7 0 - 1 0 0  
5 ? 0 - 2 0 0  

5 7 0 - 4 0 0  
5 7 0 - 6 0 0  
5 7 0 - 7 S 0  

5 3 0 - 4 0 0  
5 9 0 - . 7 5 0  
5 9 0 - 8 0 0  
61 0-400 

610-500 

610-750 

6 1 o - 7 8 o  
6 ] . 0 - 8 0 0  
620-].00 

6 2 0 - ] . 5 0  
620-200 

620-4o0 

6 2 0 - ? 5 0  
6 2 o - 8 o o  
g20 - � f : ; 0  
641-400 

n 
6 G-oO0 
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, /  SOUTtIWESTERN EXPLORAT I O~.I O I V I S I ON 

MONTIILY COST SUMMARY 

. ProJect, / ~ / ~ , . /  '" 
. - (C°unty)  

Zbth :- , -J~" : e . . . . .  tnru  
2 t. ,977__ 

A Z -  
(State) 

DIRECT DRILLING (Acct .  5 2 l - )  

CONTRACTORS ' CHARGES 

Invoiced during month covering curren.t month's work 

C o n t r a c t o r s '  Serv ices  Statement  Amt. 
- - , L, 

Estimated balance of contractors' charges covering work through end of current month 

C o n t r a c t o r s '  Services Estimated.Cost 

Supplies and Freight 

F i e l d  T r a i l e r  Rental  

Water Purchases ( D r i l l i n g )  

SiTE PREPARATION (Acct. 580-) 

CONTRACTORS' CHARGES 

Invoiced during month covcrlng current month's work 

I " 

C o n t r a c t o r s '  Serv ices  Statement Amt. 

Est imated balance of  c o n t r a c t o r s ' , c h a r g e s  cover ing  work through end of  c u r r e n t  month 

Cont rac tors  t Serv ices . _ _ i~-"E3~:~imated Cost 

Suppl ies  and F re lgh t  

; 



AMPLERS, SAMPLIIIG, SAMPLE PREPARATION, ASSAYING (Acct. 540-) 

( T e m p o r a r y  H e l p )  

m_ e 

J. 

No. of Straight No. of Overtime 
Time Hours Hours During 
D u r i n g  Month  _ M o n t h  __ 

Assayer 
L 

Charge or Estimated 
Expense for Assaying 
Performed During Month 

CLAIM STAKING, VALIDATION (Acct. 507-) 

Invoiced during month covering current month vs work 

Contractors' Services Statement_ AmtL 

Estimated balance of contract ors° ,charges. covering work through end of current month 

ontractors ~ Services Estimated Cost 

Wages 

~ a m e  
No. of Straight No. of Overtime 
Time Hours Hours During 
D urin~ Month _ Month __ 

• OTHER (Itemize any other major expenses not covered above or by invoice~) 

Cos t 
I t e m  • . • . ~ ' 

q 



1827 

BRYANT CONSTRUCTION CO. 
GENERAL CONTRACTORS~LIC. NO. A-43332 

843 SPRAY STREET 
SUPERIOR, ARIZONA 85273 

PHONE 689-2627 

Sold 
To 

Shipped To 

ASARCO Incorporated 

Box ~747 

Tucson, Arizona 85703 

Superior East Project 

I 
i 

A 

Paise Spillway 2 feet with concrere ~oml: ift.X~ftX24ft. 

4 yds concrete 

Travel & Stand-by Time on Truck 

Labor & Material 

4% State Tax 

Total 

v 

Redi~rm 

7S 737 
~ Poly Pak (50 sets) 7P737 

I N V O I C E  . . . .  

.-q 

CUSTOMER'S ORDER 

SALESMAN 

TERMS 

F.O.B. 

SHIPPED VIA 

2 hrs 

I 
$128 oo 

zlo oo 

$5oo oo 

18 72 

$468 72 

n 
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P R O F E S S I O N A L  E N G I N E E R S  & S U R V E  ; O R S  

MAILING ADDRESS:  
P.O. BOX 9 4 3  

GLOBE.  ARIZONA 8 5 5 0 !  

STAT~{ENT 

PHONE:425-6131 . I10 BLAZER DR,  GLOBE.  A,;'-'iZONA 

June 27, 1977 

Job ~o. 77017 

American Smelting & Refining Coo 
P. O. Box 5747 
Tucson, Arizona 85703 

Attn: Mr. James D. Sell 
Geologist 

RE: J-I Ranch area 
Survey Control 

For professional surveying services rendered during the period 
May 31 thru June 16, 1977, establishing survey control for a portion 
of your holdings in the J-I Ranch area in Sections 22, 23, 26, and 
27, T. 1S., R. 13 E., G. & S. R. M., Pinal County, Arizona, we now 
present our request for payment. We also enclose a copy of our Job 
Charge Sheet showing fhe daily accumulation of fees earned and giving 
a short history of each day's progress. 

Time and Material Charges: 

Professional surveyor's services: 
Three-man Survey Crew: 
Technical Aide's services: 
Electronic Distance-Meter: 
Electronic Computer: 
Transportation: 4-wheel-drive: 
Materials: Printing, etc. 

30 hrs. @ 12.50 = 375.00 
29 hrso @ 30.00 = 870.00 
15 hrs. @ 9.00 = 135.00 
14 hrs. @ I0.00 = 140.00 
9 hrs. @ 6.00 = 54°00  

166 mi. @ 0.25 = 41.50 
= 13.40 

Total Amount Earned & Requested Herein @ 1,628.90 

• q /'U 

t / "  , : f  

. . - {~:Z/ '4:Z 'J I t_./,. __-.kc.J.- 

/ 

6..//" 
U.S.  MINERAL SURVEYS- -  LAND SURVEYS & S U B D I V I S I O N S -  TOPOGRAPHIC M A P P I N G -  CONSTRUCTION STAKING 



JOB CHARGE SHEET 

CLIENT:_ American SmeltinE & Refinin/~ Co. 

TRAVIS  t .  GANT & ASSOCIATES 

JOB DESCRIPTION:Su_p~rior-~;ast -- "J-l" Ranch area 
Establishing Survey-Control Net and brill-H01e Ties 

DATE TYPE,O ~ CHARGE, 

• Mon. 

5/23 

Thur. 
5/26 

Rec'd telephone call from James D. Sell, askin~ for a 
triangulation job in the vicinity of the J-I Ranch i 
County. Promised crew by June 1. 

P R O F E S S I O N A L .  E H G I N I ~ E R S  & SURVE;VORS 

Job Number__ 77017 

Sheet 1 __of 

HOURS RATE AMOUNT CUMUL AM] 

crew to begin s small 
northe ~stern P inal 

Conference with Jim Sell in my o~fice: He left a cop~ of ASA{CO's 2030-scale 
contour map showing approximate positions of triangulation stations ~hich are 
being installed by company personnel. There appear ~o be 16 station~, plus ;nq 
external reference station that will have to be occu)ied. Horizontal and ve "t- 
ical control are to be established and six drill-hol~S are r~ady for survey 
ties to ascertain location with respect to section imes. Me. Sell was here 
from 2 PM to 2:45. ! 

Sun. Office work hY T.L,Gant, engineer: Prepared maps, in~tructio 
5/29 triangulation schedule for crew to use Tues. 2½ 

sheet and a 
1215o 3i.25 31.25 

Tues. 

Weds. 
6/1 

Thurs. 
6/2 

Fri. 
6/3 

Sat., 6 
Sun. , 6 
Mon., 6 

T~e., 6 
Wed., 6 

Thur. 
6/16 

Three-man survey crew, equipped with l-sec, theodolit~ and He¢lett-Pa~kard 
3800 E.D.M. met with Jim Sell on jobsite at the J-! ~anch "b~ck-road . Work- 
ing under the on-site direction of b~r. Sell, crew occupied aid made horizon- 
tal and vertical measurements and h~DN ties (accordin~ to sch~ule) from Tri. 
Stas. #15, #26, #5, and #6. Crew: 7:00 to 3:30 8 30.00 240.00 

Use of E.D.M. equipment (Hourly rate w/ max = 6) I 5 i0.00 50.00 
Transportation: 4-wh-drive truck ! 41 mi. .25 10.25 

Three-man survey crew: Continued triangulation and E D.M. wo:k; a 4gh man 
was furnished by the client. Occupied Tri. Stas. #i i, #2, an l #Ai-lO and mao~ 
survey ties to three drill-holes. 8 30.00 240.00 

Use of E.D.M. equipment 6 i0.00 60.o0 
Transportation: I 41 mi. .25 10.25 

Three-man survey crew: Occupied Tri. Stas. #9, #i0 (!~ot AI-1)), #AI-11, and 
#3 and made complete angular ties from each. T.L.Ga~t, with crew early A.M. 
to review the job and to work out details for finish mg tria]gulatio~. 

Cr~ hours: 7 to 3:30 8 30.00 240,00 
Prof. Enter. 2 12.50 25.00 
Use of E.D.~. equipment 3 i0.00 30.O0 
Transportation: 44 mi. .25 ii.00 

Three-man survey crew: All angular work today, occu~ 
and PR-I for ref. bearing and elevation control. F2 
noon and returned to Globe. 

Transportation: 

/11 T.L.Oant, office: Computation of coordinates ar 
/12 triangulation network; plotting same at scale c 
/13 by J.D. Se]l; calculation of location and coll~ 

holes. AddinM previously determined section-cc 
fomT~stion to map with ties from Tri. Stas. 
Used electronic computer, -~ 3-day total 

/14 Drafting: Preparation of mylar original for Net 
/15 from 200-scale work sheet. 

Draftsman: After obtaining information RE title for 
added this to mylar; completed lettering. Made priz 
ing to ASARCO's Tucson office. 

Prof. Engr.: Reviewin~ and proofing final mylar: 
Printing expense; + mailing. 

33i.5o 

04~ .75 

I 

~47.7~ 

ring Tri Stas. ~28, #4 
!ished field wor< at 

5 3o.oo 15o.oo 
40 mi. ,25 I0.00 ! ,!07.75 

i elevat ions of .~ntire 
: I" = 2~0 ft. a~ requestea 
elevat fons of 5 drill- 

-ner andJ section-line in- 
24½ 12.50 300.25 i ,414.00 
9 6.0o 54.0o i ,468. O0 

~ork Eap tracin~ 
11 hr. 9.00 ~29.O0 1,5o7.0u 

irawing From Mr. Crist, 
;s and si)pias for mail- 

4 9.00 36.00 
1 12.50 12.50 

13.40 l ,e28.,~,0 



L ~ 
,SOUTHWESTERN EXPLORATION DIVISION 

~ , U P -  - - : -  E -  o: 

- . . . . . .  .:"ItONTHLY COST SIJHMARY 

&. DIRECT DRILLING (Acct. 521-)  

CONTRACTORS' CHARGES " "  

Pro jec t ,  ~::>1N/:IL 
(County) 

- .  

Invoiced during month. _ - ~  - - _ ~ . ~ .  - . 

Contractors'  Services 

"26th ~ thru 
25th _~___, 197 7.._ 

I m 

(State,) 

Statement Amt. 

4za. o 
. /  

/ 

4 Z 2 . / ~ o  

Estimated balance of contractors '  chargescover ing work through end of current  month 

Contractors .~ Services . . . . . . .  . -  • . . . . . .  Estimated Cost 
, i  - .  • . 

J e Y  ~ , C o .  " 
e . . ) ~ J , . , ~ 4  A-.Io ' 'zz,~'/ '-3417' ~ 1 4 . b o e , e o  

Supplies and Freight 

F ie ld  T r a i l e r  Renta] 

I 

"Water Purchases ( D r i l l i n g )  

B. SITE PREPARATION (Acct.  580-)  .... " 

CONTRACTORS' CHARGES 
I 

Involced during month covering current  monthrs work 

i i 

• ° 

X 

X 

"Contractors'  Services 
~ E  ~ u p P ~ u ~ U T ~ L  F_ST. SV J1) Su~J- ~ ~ . . S  . ,  . . ,  

(~IZY'RMT C.~5'T. Co .~ 
Estimated ba|ance of contractors '  charges covering work th'rough end of current  month 

X 

Statement Amt. 

Contractors ' ..Serv ices_ Est Imated Cost 
~UEE_ 5 O P P ~ T A L  EST.  I~Y J D  SELL.  

Supplies and Freight 
• i , "  

Q-  - ~  
X 



f ~ d  J . . , ' , ,  - . . . .  

SAMPLERS~ SAMPLING, SAMPLE PREPARATION, ASSAYING (Acct. 5ZtO - )  

V~lIL ({emporary Help)" " : " ~ "  ~" ~ : '. l ~ l l' : 

Name , ,  ,i ~,: NO' of Straight 
Time Hours 
During Month 

ii • 

, , ,  , 1  i 

Assayinq 

Assayer 

1 

llll 

T ~ . 

CLAIM STAKING, VALIDATION (Acct. 5 0 7 - )  ::: 

Invoiced during month covering current monthts work 
L . . . . .  

Contractors I Services . . . . . . . . . . . . . . . . . .  Statement Amt. 
i i  

No." of Overtime 
Hours Our i'ng 
Month 

Charge or Estimated 
Expense for Assaying 
Performed DuringlHonth 

X 

X 

: :  ". i  . 

X 

E.~t~mated balance of ¢ontlr~actors I charges covering__work through end of cur_rent month 

Contractors' ServTces - Estimated Cost 
. . . . . .  , ,  - - - 

t J  
l 

: J i • • • • w • i |  

Name No. of Straight No. of Overtime 
- -  Time Hours Hours During 

Durln~lMOnth . Month. 
I I I  I I  . . . .  

, OTHER (Itemize any other major expenses not covered above or by invoice.)  

I tem Cos t 
5 ~  S u p p ~ T ~ z .  E~r. m~ JO & 

• t 

> • • 

To"r.~c. = ~ 1 4 j 4 Z Z , ~ , o  

................ o  o/O 

7 - Z ~ - 7 7  



ASARCO Southwestern Exploration Division 

August 22, 1977 

TO: F . T .  Graybeal 

FROM: J. D. Sell 

Project Cost Distribution Summa~: 
February I, 1975-July 31, 1977 
Superior East Project 
Pinal. County, Arizona 

Project charges which are not appl icable to d r i l l  hole distributio~:.~ 

have been separated out and reported in separate-memo~.. The attachecL |s,~ 

a summary compilat ion of  the ind iv idual  memos covering pro jec t  cost d | s t r } ~  

but ion as charged to the Superior .East Author izat |om.:  

JDS:lb 
A t t .  

cc: NPWhaley - w /a t t .  



Pro jec t  Area - -  

F ie I~  Charges: 
A. D i rec t  D r i l l i n g  $ " ' -  $ - ' -  
B, Si te  P r e p a r a t i o n  . . . . . .  
C. F le ld  Admin i s t ra t i on  

! .  Supervis ion 2,198.85 - - -  
2. Sampling 135.36 - - -  
3. Hlsc~l ianeous 365.85 - - "  

P ro jec t  Charges: 
0. General A d m i n i s t r a t i O n  651.79 300.00 
E. Legal Fees . . . . . .  
F. D r i l l  Road Access . . . . . .  
G. Claim Work, Surveying - - -  3,731.3. 2 

Expimditures Sub- to ta l  $3,351.85 $4,031.32 

PROJECT COST DISTRIBUTION SUMHARY 
February 1, 1975-July 31, 1977 

SUPERIOR EAST PROJECT 
Pinal Countyp Arizona 

Hargaret-Eder 
Selsmlc Surve~ Claim Boundary. Grav i ty  Survey 

$ Cost $ Cost  $ Cost  

$ - - -  

___  . - .  

1,174.56 2,749.44 
___  - - -  

799.39 8,476.50 

1,272.86 I ,263.25 
24.00 2 6 5 . 0 0  

_ . _  - - -  

4 9 3 . 2 0  - - -  

$3,764.01 $12;754.19 

0 f f l ce -S to rage  Road Repair 
Hove 6 Cleanup 
$ C~st $ Cost_ 

$ - - -  $ - - -  

165.47 

76.15 

66.31 
3.50 

4,144.03 

$ 4 , 4 5 5 . 4 6  

O f f i c e / S t o r a g e  Gate/Road 
$ Cost C--$-~6T 

$ - - -  $ - - -  

Pond Tr iangu la t ion  
State Lease Cleanout Net Sub-Total Charges 

$ Cost - ~ C o s t  '$ Cost $ Cost 

$ - - -  $ - - -  $ - - -  S - - -  

6,288.32 
135.36 

9,717.89 

1,948.89 . . . . . . . . . . . .  5,5o3.1o 
. . . . . .  573.28 . . . . . .  865.78 
- ' -  3,554.83 - - -  2,238.61 - - -  9,937.47 
. . . . . . . . . . . .  3,376.1~ 7,6oo.71 

$1,948.89 $3,554.83 $573.28 $2,238.61 $3,376.19 

TOTAL EXPENDITURES $£10,048.63 



.Southwestern Exploration Division 

August 22, 1977 

TO: F; T. Graybeal 

=FROM: J. D. Sell 

Project Charges 
Road C1eanout & Triangulation 

Net 
Superior East Project 
Pinal County, Arizona 

-~During the Spring-Summer of 1977, two oroject charges were accrued: I) 
-_'the cleanlng of the big pond in Section 23 for road stabilization and 
-.reseeding material with improved water storage for dri11 hole use, and 
~:2) the surveying of a triangulation net and the d r i l l  .hole in the porphyry 

--.~copper target area. 

The cost summary and d i s t r i b u t i o n  are as fo l lows:  

:Project Char..~es : 
D. General Admin is t ra t ion 
E. Legal Fees 
F. D r i l l  Road Access 
G. Claim Work, Surveying 

Expenditure 

Cos t 
Pond Cleanout 

$2,238.61 

$2,238.61 

Tr i angul at..i on. N.et 

$3,376.19 

$3,376.19 

JDS: ]b 

-~¢c: NPWhal ey 



Southwestern Exploration Division 

September 7, 1977 

TO: F . T .  Graybeal 

FROM: J. D. Sell 

Cost Summary as of July 31, 1977 
Superior East Project 
Pinal County, Arizona 

This report is the fourth cost summation report on the Superior East 
Project and covers the period February I, 1975 thru July 31, 1977. The 
previous reports were dated September 28, 1972; March 19, 1974; and 
February 27, 1975. 

Fourteen authorizations have been secured for the Project. As of July 31, 
1977, the project had an unexpended balance of $60,276.70 from the total 
authorization of $1,815,000.00, as shown in Table I. 

TABLE I -- Authorizations and Expenditures 

Number Authorization Expended 

As of February l, 1975 (see previous reports): 
MA-OOIO-O 

thru 
MA-O0|O-7 $1,045,000.00 $I,045,000.00 
EA-OOIO-8 220,000.00 164,156.57 
As of July 31, 1977 (this report): 
EA-O010-8 
EA-0010-9 
EA-0010-10 
EA-O010-11 
EA-0010-12 
EA-0010-13 
EA-OOIO-14 

TOTAL 
Expended this period: 

as above 55,843.43 
JI Ranch - Not Applicable 

1 I0,000.00 1 I0,000.00 
45,000.00 45,000.00 
120,000.00 120,000.00 
150,000.00 150,000.00 
,.12,5.,,,000..00 64,723.#0 

$1,815,000.00 $1,754,723.30 
$ 545,566.73 

Unexpended. 

$ Ze ro 
55,843.43 

Ze ro 

Zero 
Zero 
Zero 
Zero 

6_0,276.70 

$60,276.70 

Covering this reporting period, individual memos on various project charges 
and the drill holes have been submitted dated August 23, 1976; July 29, 
1977; and August 22, 1977. Expendec~during this period, as shown above, 
was $545,566.73. A summary of these costs is given in Table 2. 

TABLE 2 -- Act iv i ty  Expenditures 

End of Report, February l, 1975 
(remainder of EA-OOIO-08) 

EA-OOIO-09 (Not applicable) 
EA-OOlO-lO 
EA-0010-1 l 
Drill Hole A-3 (reentry and complete) 

Sub-total 

(+) $55,843.43 
0.00 

(+) 1 I0,000.00 
(+) 45,ooo.0o 
(-) 186,480.06 
(+) 24,363.37 



F. T. Graybeal - 2 - September 7, 1977 

Table 2 - Continued: 

EA-OOIO-12 
Drill Hole A-8 

Sub-total 

(+)120,000.O0 
(-)127,427.24 
(+) 16,936.13 

EA-O010-13 
Drill Hole A-9 
Project-Seismic, Road, Surveying, etc. 

Sub-total 

(+) 15o ,000.00 
(-) 122,998.42 
(-) 40,048.63 
(+) 3,889.08 

EA-OOIO-14 
Drill Hole A-lO (Incomplete) 

UNEXPENDED as of July 31, 1977 

(Expended during this period: 

(+)125,000.00 
(-) 68,612.38 

(+)$60,276.70 

$545,566.73) 

Table 3 (attached) is a synopsis of the above activity costs by categories 
for the individual drill holes and the consolidated project costs for the 
reporting period. Also included is the cost per foot of drilling prorated 
on the activity charge. Note that for Drill Hole A-3 the charges and cost 
per foot are not for the complete hole but only for that portion dri]led 
during this reporting period. See the detailed, consolidated, individual 
report submitted previously. Table 3 shows that for the total of 19,389 
feet of rotary and core drilling accomplished during this report period, the 
drilling charge sub-total amounted to $24.83 per foot, while the project 
charge sub-total amounted to $3.31 per foot, for a total charge of $28.14 
per foot. This increased cost over the previous report period was the 
result of a) deeper drill holes, b) Fncreased drill rates, & c) longer 
drill access road development plus outside contractor services such as 
seismic, gravity, office move, road building, and a triangulation net. A 
memo detailing these last expenditures was submitted and dated August 22, 
1977. 

Table 4 below lists the percentage of individual account costs incurred 
during this report period and is compared to similar figures of the three 
previous reports of 1975, 1974, and 1972. 

TABLE 4 -- Percentage of Individual Account Costs 

_ 1977 Report 1975 1974 1972 
. . . .  Segment Cos t ~o ~o ~o ~o 

Direct Drilling (A) $441,679.38 81.0 83.7 72.9 75.8 
Field Overhead (B,C) 39,776.39 7.3 7.9 5.9 14.2 
Project (D,E,F,G) 64,1 I0.96 ll.7 8.4 21.2 IO.O 

Total $545,566.73 100% 1OO% 1OO% 100% 

Table 5 l i s t s  the d r i l l  holes covered in the to ta l  p ro jec t ,  Some holes had 
been rotary  d r i l l e d  and abandoned by previous companies and two holes were 
wedged from previous holes (A-2W from our A-2 and DCA-2A from a previous 
ro tary  ho le) .  The to ta l  depth is the cur rent  f igure  obtained in our d r i l l i n g .  



F. T. Graybeal - 3 -  September 7, 1977 

TABLE 5 - -  D r i l l  Hole Footages and Total Depth 

Previous Superior East Drillin.Q 
Drill Hole Rotary Rotary Core Total 

Number Depth Footage Footage De~ 
A- l -- 1,309 ~CT 2,129 
A-2 -- 4,079 442 4,52l 
A-2W (wedge) . . . .  710 4,940 
A-3 -- 1,940 4,068 6,008 
A-4 -- 3,593 3,071 6,664 
A-5 (incomplete) -- 3,145 -- 3,145 
A-6 (incomplete) -- l ,665 -- l ,665 
A-7 -- 3,150 2,892 6,042 
A-8 . . . .  4,907 4,907 
A-9 . . . .  4,903 4,903 
A-IO . . . .  3,571 3,571 
M-IA 2,402 -- 2,920 5,322 
DCA-IA 4,002 -- 1,811 5,813 
DCA-2A (wedge) l ,772 -- l ,070 2,422 
DCA-3A 2,980 -- 2,174 5,154 
14 holes & l wedge 18,881 33,359 

Total Superior East 52,240 feet 

The cost distribution for the entire authorization to date is shown in 
Table 6, based on the total Superior East drilling of 52,240 feet. 

TABLE 6 --Authorizations, Activities, Costs, and Percentage 

Authorizations 
MA-OOI0-O0 thru EA-0010-14 

Amoun t 
$1,815,000.00 

Expended 
$I ,754,723.30 

Act i v i ty Cos t S/Ft. 
Direct Charges: 
A. Direct Drilling $1,363,626.92 $26.10 
B-C. Site Prep. & Field Superv. 181,026.61 3.47 

Drilling Sub-Total $I ,544,653.53 $29.57 

Percentage 

77.7% 
I0.3 
88,0% 

Project ,C,ha,r, ges : 
D. thru G. ProJect Sub-Total 

Total Expenditures: 
Total Footage: 52,240 feet 

$ 210,069.77 $ 4,0.__...~2 

$1,754,723.30 $33.59 

12,0~o 
J 

100,0% 

JDS:Ib 

s D. S'ell 

cc: NPWhaley 



TABLE 3 - -  Summary of  Activities, Dril l Holes and Project -- Categories and Costs 

Category Activity 
(Incomplete) 

FOOTAGE: D r i l l  Hole A-3* S/Ft. Dr i l l  Hole A-8 S/Ft. 3r111 Hole A-9 3/Ft. Dr i l l  Hole A-10 
Rotary 1940 f t .  None None None 
Core 4068 ft. 4907 ft. 4903 ft. 3571 ft. 

DKILLING CHARGES: 
A. Direct Drilling 

Rotary $ 17,606.3] $ 9.08 $ - - -  $ --- $ --- $ --- $ --- 
Core 153,493.72 37.73 105,270.50 21.45 I09,943.13 22.43 55,365.72 

B. Site Preparation 
Core 211.04 0.05 1,714.52 0.35 2,141.66 0.44 2,924.54 

C~ Field Administration 
i. Supervision & Geology 

Rotary 59.30 0.03 . . . . . . . . . . . . . . .  
Core 3,939.25 0.97 6,907.13 1.41 4,083.01 0.83 4,307.57 

2. Assaying 
Core 1,157.47 0.28 4,733.65 0.97 2,955.88 0.60 --- 

3. Miscellaneous 
Rocary 1,257.62 0.65 . . . . . . . . . . . . . . .  
Core 2,105.13 0.52 850.31 0.17 254.72 0.05 173.59 

Drilling Charges Sub-Total $179,829.84 $29.93 $119,476.11 $24.35 $119,378.40 $24.35 $62,771.42 

PROJECT CHARGES: 
D. General %dministration $ 4.143.74 $ 0.69 $ 3,537.16 $ 0.72 S 3,520.02 $ 0.72 $ 1,535.46 
E. Legal Fees 608.48 O.lO . . . . . .  I00.00 0.02 --- 
F. Drili Road Access 1,B98.00 0.32 4,413.97 0.90 ....... 4,305.50 
G. Claim Work, Surveying . . . . . . . . . . . . . . . . . . . . .  

Project Charges Sub-Total $ 6,650.22 3 I.]1 $ 7,951.13 3 1.62 $ 3,620.02 $ 0.74 $ 5,840.96 

TOTAL EXPENDITURES: $186,480.06 $31.04 3127,427.24 $25.97 $122,998.42 $25.09 368,612.38 

S/Ft. 
Project-seismlc,  

road, survey, etc. 

$ --- $ --- 

15.50 --- 

0.82 --- 

1.21 --- 

0.05 - - -  

$17.58 - - -  

$ 0.43 $21,644.67"* 
- - -  865.78 
1.20 9,937.47 
--- 7,600.7] 

$ 1.63 $40,048.63 

$ 1 9 . 2 1  $40,048.63 

*Values for  this report period only. See Memo dated Aug. 23, 1976 for  Total Cost Summary. 
**F ie ld Administrat ion charges consol idated w~th General Administrat ion Charges. See Memo dated August 22, I977 for  ind iv idual  breakdown. 

TOTALS S/FT. 
1,940' ft. --- 

17,449 f t .  --- 
(19,389' t o ta l )  --- 

S 17,6o6.31 S 9.08 
424,073.07 24.30 

6,991.76 0.40 

59.30 0.03 
19,236.96 1.10 

8,~7.oo o.51 

1,257.62 0.65 
3,383.75 o.19 

$481,455.77 $24.83 

$ 34,381.05 $ 1.78 
1,574;26 0.08 

20,554.94 1.06 
7,600.7] 0.39 

$ 64,110.96 $ 3.31 

$545,566.73 $28.14 



TAB 



AS, ,RCO Southwestern Ex ploration Division 

April 7, 1978 

TO: F, T. Graybeal 

FROM: J. D. Sell 

Daily Drill Data 
Drill Hole A-lO 
Core Drilling 
Superior East Project 
Pinal County, Arizona 

Attached is a daily log of the Joy Manufacturing Company's modified Heavy 
Duty, Joy-22 which completed hole A-IO to the depth of 4282 feet. 

The information shown is the date, depth at end of the day, number of 
hours charged to drilling, the number of shifts involved (converted to 
8-hour shifts), explanation of delays, size of hole, and the geologic 
formation. 

Compiled from this data is a breakdown of the shifts and footage by 
a) depth bracket and b) geologic units and core size. 

Hole A-lO was drilled by essentially the same crews and comparable rigs 
which drilled hole A-8 and A-IO. Comparison of the core time and total 
elapsed time follows: 

Hole Core Time 
Number Depth Shifts Ft/Shift 

Total Elapsed Time 
Days Ft/Sh i ft 

A-8 4507' 342-I/2 14.3 130 13.1 
A-9 4903' 275-I/2 17.8 I09-I/6 16.0 
A-IO 4282' 236-I/2 18.1 I14-2/3 14.O 

JDS:Ib 
Att. 

U James D. Sell 

cc: NPWhaley - w/att. 



DRILL HOLE A-lO 
Joy Manufacturing Co.; Joy 22HD, Truck Mounted 

Date 

1977 

5/6 

Depth 
At End 
Of Day 

0 

73 

Footage 

0 

73 

_ D r i  11 in 9 
Hrs. Sh i fts Remarks 

0 l 

16-I/2 3 

5/7 194 121 24 3 
5/8 Sunday 
5/9 295 lOl 19-I/2 3 
5/10 444 149 18-I/2 3 

5/il 444 0 0 3 

5/12 444 0 0 3 

5/13 529 85 17 3 

5/14 564 35 lO 3 

5/15 Sunday 
5/16 650 86 16 3 

5117 751 lOl ' 16 3 

5118 875 124 21 3 

5/19 995 120 17 3 

5/20 1112 ll7 20 3 

5/21 1218 106 19 3 

5/22 Sunday 

Core 
Size 

4-I/2 hrs. setting up rig & equipment; l hr. 
hauling timbers, etc. 
9 hrs. completing move & set-up; 3 hrs. 6-I/4" 
drilling 6-I/4" rock bit to II ft; l hr. RB 
placing I I ft. of 4-I/2" surface pipe, 2-I/2 -l l- 
hrs. cementing casing in. NC 
Adding jellyflake & manure for water loss (20%). 

3-I/2 hrs. repair; l hr. bit change at 286' 
5-I/2 hrs. plugging for water loss at 367' & 
418'. No luck. 
16 hrs. plugging for water loss; 6 hrs. 
washing to bottom; 2 hrs. placing 2-I/2 sacks 
of Calseal. 
2 hrs. delay for mud engineer; 22 hrs. placing 
lost circulation squeeze, letting it set, and 
drilling out 217-444. Still no circulation so 
mixed another squeeze plug and pumped in. 
7 hrs. washing out and cleaning mud tanks, 
no return, pumped in l tank of mud. 
14 hrs. plugging, setting, and drilling it out. 
Still no return. 

8 hrs. delay resetting drill; getting lost 
circulation material, making up rods. Tube 
plugged wlth material -- wet pull. 
8 hrs. for two separate pulls to clean tube 
and recover core. 
2 hrs. to recover core lifter; I hr. pull for 
stuck tube. 
7 hrs. lower rods and recovering hung tube 
and return. 
2 hrs. hauling fuel; 2 hrs. broke wireline 
& bit change at Ill2'. 
2 hrs. returning to bottom; 3 hrs. pulling 
for stuck tube. 

Formation 

Surface 

Dacite 



5/23 
5/24 

5/25 

5/26 

5127 
5/28 

5/29 
5/30 
5/31 

6/ l  
6/2 
613 

614 

6/5 
6/6 

6/7 
6/8 
6/9 
6/10 

6/11 

6/19 
6/20 

1391 
1497 

1598 

1624 

1707 
1777 

Sunday 
Holiday 
1816 

1904 
1994 
2076 

2124 

Sunday 
2192 

2274 
2361- 
2429 
2437 
2437 
2437 

Sunday 
2437 

173 
106 

101 

26 

83 
70 

39 

88 
90 
82 

48 

68 

22 
18 

20-1/2 

5 

24 
21 

lO 

24 
24 
2O 

18 

17 

82 23 
87 23 
68 19 

8 2 
0 0 
0 . 0 

0 0 

3 
3 

3 

3 
3 
3 

3 

3 

3 
3 
3 
1 
2 
1 

2 hrs. returning to bottom. 
2 hrs. bit change at 1413'; 2 hrs. delay; 
2 hrs. returning to bottom. 
I-l/2 hrs. moving pump to pond; 2 hrs. pulling 
for core and returning. 
19 hrs. pulling for broken shear pin; bit change 
at 161l'; cleaned tanks, repulled for stuck 
tube, and washing in hole. 

l hr. fishing broken wireline; 2 hrs. pulling 
up for long weekend holiday. 

14 hrs. washing down; rods don't turn; drilled 
on down from 1727'; trouble with swivel rod. 
(Note: Power's father-in-law ill, other crews 
working 12-hr. shifts.) 
(drill engine getting hot) 
(pumped 2 tanks of mud in hole) 
3 hrs. repair, new radiator & water pump; l hr. 
hauling soluble oil. 
3 hrs. fishing wirellne; 3 hrs. bit change at 
2124' . 

7 hrs. greasing rods & lowering them; cleaned 
32' cave. 
l hr. repair (Powers back to work). 
l hr. replacing 2000' of new wireIFne. 
7 hrs. bit change at 2385'. 
6 hrs. recovering tube & core. End of NC. 
16 hrs. completing pull; running in casing. 
8 hrs. completing casing to 2437'. Broke out 
rods. (Note: The rig was moved on the after- 
noon of 6/II to hole A-9 where the casing was 
removed. The rig then returned to A-lO on 
6/18, graveyard shift.) 

2 hrs. moving from A-9; 5 hrs. gett ing r ig 
ready to move to Tucson. 9 hrs. sett ing up 
new hydraulic rig, making up drill string, etc. 

NC 
2437 
NX 

I 
Daci te 

1599~ 
Earl ier 

Vo I can ics 

Earlier 
Volcanics 

--~ 2138 ---- 
Whitetail 

Cgl. 



6/21 

6/22 

6/23 
6/24 
6/25 
6/26 
6/27 

6/28 
6/29 
6/30 
7/I 
712 
7/3 
714 
7/5 

7/6 
7/7 

7/8 

7/9 
7/10 
7/I l 

7/I 2 
7/I 3 

7/14 
7115 
7/16 

2437 

2481 

2533 
2592 
2647 
Sunday 
2697 

2748 
2777 
2837 
2896 
2915 
Sunday 
Hol i day 
2952 

3008 
3013 

3052 

3122 
Sunday 
3125 

3191 
3213 

3252 
3292 
3330 

44 

52 
59 
55 

50 

51 
29 
60 
59 
19 

37 

56 
5 

39 

70 

3 

66 
22 

39 
40 
38 

16 

16 
16 
15 

13-1/2 

15 
8 

16 
16 
5 

11 

17 
2 

16 

23 

, 5 

24 
9 

15 
15 
14 

2-1/2 

lO hrs. taking old drill to Tucson, picked up 
Forest Service entry permit; 16 hrs. running 
rods in hole and washing out old mud. 
2 hrs. repair chuck jaws, 2 hrs. plugging hole 
at 2473' (Note: FS closed area except by 
special permit; England on vacation, other 
crews working evening and night.) 
(95% water return) 

] hr. pulling up for weekend. 

2-I/2 hrs. repair wireline motor and hydraulic 
feed valve. 
1 hr. pulling for bit change at 2748'. 
8 hrs. completing pull, bit change, & return. 

II hrs. bit change at 2915'. 

8 hrs. delay getting helper& parts, etc. l hr. 
getting to bottom. Forest Service restrictions 
lifted in PM. 
7 hrs. pulling for bit change at 3008'. 
8 hrs. running in new bit, cleaned tanks, new 
mud. 14 hrs. stuck tube, pulled, cleaned, new 
bit at 3013'. 
8 hrs. cleaned mud tanks, new mud, cleaned 
33' of cave. 
l hr, pulling rods up into casing. 

2 hrs. delay, 3 hrs. repair; 14 hrs. bit change 
& wash in at 3123'. 

2 hrs. loading out NX casing & LH rods; l hr. 
delay, elect, storm; 12 hrs. bit change and 
wash in at 3201'. 
No GY shift; ] hr. pulling back into casing. 
1 hr. get t ing to bottom and pu l l i ng  up. 
Lost 9-1/2'  core; 2 hrs. pu l l i ng  for  b i t  change 
a t  3330' • 

NX 
Whi teta i l  

Cgl. 



7117 
7118 

7119 
7120 
7121 

7122 

7123 

7/24 
7/25 

7/26 

7/27 

7/28 

7/29 

7/30 

7/31 
8/! 
8/2 

8/3 

11115 

11116 
III17 
11118 
III19 

Sunday 
3330 

3331 
3373 
3382 

3384 

3417 

Sunday 
3417 

3417 

341 7 

3417 

3434 

3483 

Sunday 
3526 
3571 

3571 

3581 
3641 
3693 
3714 

O 

l 
42 
9 

2 

33 

O 

O 

0 

O 

17 

49 

43 
45 

lO 
6O 
52 
21 

0 

8 
22 
4 

l 

19 

0 

0 

0 

0 

lO 

18 

16 
15 

i 

5 
24 
24 
15 

16 hrs. completed bit change; cave at 3OOO' & 
3165' 
3 hrs. hauling mud; 13 hrs. bit change at 3331'. 
2 hrs. water tank repair & getting to bottom. 
2 hrs. changed wireline motor; 18 hrs. pulling 
& running in 2-5/16" RB to clean hole. 
16 hrs. cleaned I05', pulled for bit change at 
3382'; 7 hrs. cleaning in, broke wireline, 
tripped to recover. 
5 hrs. repair hydraulic hose; pulled into 
casing. 

8 hrs. no helper, picked up hydraulic hoses & 
BX casing; 16 hrs. cleaning cave, put on RB to 
clean hole. 
IO hrs. cleaning hole for casing; 14 hrs. 
pulling rods and breaking out; hauled to stock- 
pile. End of NX core. Brought BX casing to 
site. 
16 hrs. completing BX casing; 8 hrs. hauling 
BX rods. 
8 hrs. cleaning hole; electric short in 
engine, no A or GY shifts. 
3 hrs. waiting on mechanic; 5 hrs. repair; 6 
hrs. cleaning hole. 
6 hrs. cleaning mud tanks and bit change at 
3440'. 

8 hrs. checking on new sTte for drill (QDC). 
9 hrs. breaking out rods for move. Temporary 
bottom. 
16 hrs. dismantling, capping hole, hauling 
rods, etc. 
(Note: From GY of 8/3 to GY of II/14/77, the 
rig was on another project [see QDC-5]). 
17 hrs. hauling rods from Tucson & setting up; 
14 hrs. starting in hole. 
19 hrs. making up BX rods & cleaning hole. 

7 hrs. b i t  change at 3693'; 2 hrs. pul l ing 
into casing. 

NX 
3417 
BX 

I 
Wh i teta i 1 

Cgl. 
--3375 

M-IA SB 

I 
3406 

A-2 SB 



11/20 
11/21 

Sunday 
3760 46 

11122 3797 37 
11123 3846 49 

11/24 
11/25 
]I126 

11/27 
!1/28 

II129 

11/30 

12/1 

21-1/2 

16-1/2 
20-1/2 

Thanksgiving Holiday 
3900 54 21 
3939 39 15 

Sunday 
3949 10 5 2 

19 10 2 

0 0 2 

3968 

3968 

3968 

12/2 3968 0 0 3 

12/3 3968 0 0 I 

12/4 
12/5 

12/6 

12/7 

12/8 

12/9 
12/10 

Sunday 
3968 

3968 

o o 3 

0 0 3 
I 

3968 

3971 

3971 
3976 

3 

3 

3 
3 

l-I/2 hrs. new wireline; 1 hr. getting rods 
loose. 
l-I/2 hrs. repair; 6 hrs. bit change at 3797'. 
2 hrs. completed bit change; 1/2 hr. hoist 
cable repair; l hr. pulling into casing. 

3 hrs. repair, new suction line & drill line. 
1/2 hr. new wlreline; I/2 hr, pulli,~g into 
casing; no GY . . . .  

7 hrs. pulling to break circulation; 4 hrs. 
pulling bit change at 3949'. 
5 hrs. complete bit change; l hr. pull recover 
tube. 
4 hrs. started in; checked tube; brake backed 
off and rods fell through chuck; parted at 
3352'. 12 hrs. making up LH rods and speared 
345' of BX rods; started after remainder. 
16 hrs. fishing; picked up more LH rods; ran 
in 973' and backed off 60' of BX rods; ran 
back in I020' and connected up. No circula- 
tion. 
24 hrs. cleaned tanks, pumped 375 gals. diesel; 
rods still stuck; worked rods. 
8 hrs. pumped oil around; changed oil in motors 
& gearboxes. (Afternoon pulled double yester- 
day. ) 

24 hrs. working stuck rods; broke at 610', 
165', and 150'; backed them off, pulled etc. 
16 hrs. working on stuck rods; speared BX at 
150' and backed off to 420'; cleared out and 
ran in 586' BX to connect back-up. 8 hrs. 
making up AX preparing to reduce hole. 
l hr. repair; 23 hrs. making up AX rods & 
preparing to drill thru BX bit. 
19 hrs. getting to bottom and pulling after 
drilling thru bit and working on BX rods. 
24 hrs. working on rods. 
14 hrs. working on rods; 4 hrs. pulling for 
bit change (AX) at 3976'. 

BX 
3968 
AX 

A-2 
SB 

3859 -- 
Pinal 

Sch i st 
with 
Lqfp 

blk.porp. 
d i kes 
and 

sills 



12/ll Sunday 
12/12 4000 24 

12/13 4037 37 
12/14 4078 41 
12/15 4101 23 

12/16 4126 25 
12/17 4144 18 

12/18 4146 2 
12/19 4169 23 
12/20 4189 20 

12/21 4225 36 
12/22 4244 19 

12/23 4259 15 

12/24~ 12/261 Christmas Holiday 
12/27 4282 23 

13 

18 
18 
14-I/2 

16 
II 

1 
22 
14 

24 
13 

6 

13 

12/28 -- 

12/29 . . . . . .  

12/30 . . . . . .  

12/31 ~ , 
I/2/78 New Year's Holiday 

1978 

l/4 . . . . . .  

115 

3 

3 

2 

2 

Ill 

I I hrs. breaking out LH rods and loading for 
Tucson; running in hole. 
6 hrs. for bit change at 4073'. 
6 hrs. running in hole. 
8 hrs. bit change at 4084'; l-I/2 hrs. drill 
motor repair. 
8 hrs. bit change at 4124'. 
7 hrs. plugging for water loss at 4125'; 6 hrs. 
wet pul I. 
17 hrs. completing wet pull. 
2 hrs. pulling for bit change at 4169'. 
lO hrs. pulling rods and going back in because 
of high winds. 
(20-25% circulation return) 
8 hrs. bit change at 4230'; 3 hrs. delay on 
hole survey. 
5 hrs. hole survey; 12 hrs. in with bit change 
at 4244'; l hr. into casing. 

8 hrs. cleaning hole; 3 hrs. pulling for bit 
change at 4282'. Decided to close hole down. 
T.D. 
3 hrs. standby; 8 hrs. pump repaTr, pumping 
mud and completing rod pull; 13 hrs. delay 
running in cutter at 3900' not free. 
24 hrs. delay; cut at 3800 ~ 2700' & 2600' J J • 

Still stuck. 
3 hrs. delay on stuck truck; 21 hrs. delay 
cutting at 3600' and 3400'. 

16 hrs. delay; cut BXWL rods at 3380'; broke 
out AX rods. 
14 hrs. delay loading AX for Tucson and 
pulling BX rods; 5 hrs. casing time running 
in and cutting BX casing at 3195'. 
16 hrs. pulling & loading out casing. 
Left 222' of BX casing in hole. 

4282 
TD 



I /6 

1/7 

1/8 

16 hrs. loading out casing and running in to 
cut NX casing. 
16 hrs. cutting NX casing at 2296' and 
pulling. 
4 hrs. recovering NX casing; 4 hrs. dismantling 
rig. 

Casing left in hole: 
II' of 4-I/2". Surface-ll' 

141' of NX. 2296'-2437' 
222' of BX. 3195'-3417' 
Also: BX rods from 3380' to 3968' 



DRILL HOLE A-tO, Core 

Drilling time by footage brackets, including down time. 

Depth Size Shifts Days Footage Ft/Shift 

0-11 6-1/4"R.B. 2 I-I/3 II 5.5 

I 1-509 NC 19 6- I /3  498 26.2 

509-995 NC 16 5-I /3 486 30.4 

995-1497 NC 12 4 502 41.8 
1497-1994 NC 21 7 497 23.7 

1994-2437 NC 19 7 443 23.3 
. . . . .  6 3-I/3 . . . .  

2437-2506 NX 5-I/2 2 69 12.5 

2506-3006 NX 21 10 500 23.8 

3006-3417 NX 42 15 411 9.8 
. . . . .  9 3 . . . .  

3417-3505 BX 9 3-2/3 88 9.8 
3505-3571 BX 3 1 66 22.0 

. . . . .  8 3 . . . .  

3571-3968 BX 28 10-I/3 397 14.2 

. . . . .  23 9 . . . .  

3968-4000 AX 6 2 32 5.3 

4000-4282TD AX 35 12 282 8.1 
(at 4244) -- 1 0-I/3 . . . .  

. . . . .  20 9 . . . .  

Troubles 

14-I/2 hrs. set-up; 6-I/2 
hrs. drilling setting 
4"ID casing & cementing. 
54-I/2 hrs. (7 shifts) of 
lost circulation problems, 
calseal, etc., l bit 
change. 
Stuck tube & plugging 
p rob I eros. 
2 bit changes. 
19 hrs. broken shear pin 
loss; l bit change. 
2 bit changes. 
Change from NC to NX; 
changed rigs. 
Fire closure area except 
for special permit. 
2 bit changes, closure 
l i fted. 
7 bit changes. 
Change from NX to BX. 
Misc. repair; l bit change. 

Rig moved to another hole, 
later moved back on. 
3 blt changes, minor 
repa i r. 
Working on stuck rods; 
drilled AX thru bit. 
1 bit change; loading out 
material. 
7 bit changes. 
Hole survey. 
Recovering BX rods, BX & 
NX casing, and start of 
dismantle. 

TOTALS : 
11-4282 236-I/2 --  4271 18.1 
0-4282 305-I/2 I14-2/3 4282 14.0 

Core d r i l l i n g  only. 
Total including surface, 
casing time, stuck rods, 
recovery, etc. 



DRILL HOLE A-IO, Core 

Dri l l ing time by rock units, including down time. 

Rock Unit Interval Size Shifts to Depth 

Dacite 
Earlier VolcanTcs 
Whitetail Cgl. 
Whitetail Cgl. 
M-IA Type SB 
A-2 Type SB 
A-2 Type SB 
Pinal Schist & porp., 

oxidized capping 
Pinal Schist & porp., 3953-3968 

sulfides 
Pinal Schist & porp., 3968-4282 

sulfides 
TOTALS 11-4282 

0-1599 NC 
1599-2138 NC 
21~8-2437 NC 
24~7-3375 NX 
3375-3406 NX 
3406-3417 NX 
3417-3859 BX 
3859-3953 BX 

Footage FtlShift 

50 1598 !587 31.7 * 
25-I/2 2133 535 21.0 
11-I/2 2437 304 26.4 
59-I/2 3373 936 15.7 ** 
8 3406 33 4.1 
l 3417 II ll.O 

32 3856 439 13.7 *** 
7 3955 99 14.1 

BX I 3968 13 13.0 

AX 41 4282 314 7.7 **** 

236-1/2 4271 18.1 average 

~,Does not inc lude 2 s h i f t s  se t -up ,  11' o f  rock b i t  and cementing 11' o f  sur face 
c a s  i n g .  

**Does not inc lude 3 s h i f t s  running casing in change from NC to NX, nor 3 s h i f t s  
in changing r igs  when moved to A-9 to pu l l  casing. 

***Does not inc lude 9 s h i f t s  running casing in change from NX to BX, nor 8 s h i f t s  
moving r i g  to another  ho le ,  then back on. 

****Does not inc lude 23 s h i f t s  work ing on stuck rods; decided to d r i l l  th ru  BX b i t  
w i t h  AX, nor I s h i f t  on hole survey. 
Also does note inc lude 20 s h i f t s  recover ing BX rods, BX & NX casing,  and s t a r t  
o f  d ismant le .  
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Southwestern Exploration Division 

Apr i l  6, 1979 

~0: :F .  T, Graybeal 

:~aOM: J. ~ .  Sell 

Dyna-drill use 
Kerr-McGee 
Patagonia Mountains 
Santa Cruz, Arizona 

,~In a-telephone conversation with Jim:Quinlan (Kerr-McGee, Oklahoma City, 
-~;phone [405]-270-3336), he passed.on the following comments.concerning the 
=~ase ~of ~the Dyna-dri II at the Red Mountain Project, ~Patagonia, in re|d-1976. 

:They used the Dyna-dr i l l  on three separ~ate ho|es, wi th  one ho,|e having 
~muItipie turn-of~s. One hole was ,-operated by Holien-hauer, the remainder 
-=~y Christensen out of Salt Lake Ci.ty. Jim believed that Hollen-hauer did 
~he best job. 

The deepestwedge wasat a depth of%700 feet with a subsequent 150 feet 
Dyna-dri i led. A bear ingo f  40°.was turned in the hole with an increase of 
:10°-12 "° of f  of vert~ical. 

~ representative hole by Christensen was as follows: A pre-existing NX 
• ole was cleaned and a NX wedge placed at a depth of 2361 feet, where the 
7~ole was I/2 degree from vertical. The NX wedge was oriented, cemented in, 
Chen cleaned, and an additional 35:feet cored conventionaIiy in a total of 

~ f  5-I/2 days. About hal f  of this t~me was charged to cementing, as several 
~roblems arose. Jim thought that normal time should have been 3-I/2 to 4 
days. 

;~TheDyna-dri11 was then moved on,~or~iented, and dr i l led 106 feet, i .e . ,  from 
2396 to 2502 feet, in 3-I/2 days. ~In that distance the hole was turned 25 ° 
cto the right and the d r i f t  angle increased an additional 6 ° off  of vertical. 
The Dyna-drill averaged 1.23 feet per hour. 

-=Prorated costs as fo l lows:  

,Joy wedge (NX) 
:Joy rig time ($30/hr.) for 

setting wedge, cementing, 
& d r i l l i ng  out 35 feet 

Joy rig time on Dyna-dri11 
Oyna-dril I tool rental 
Dyna-dril] Engineer services 

~Mollen-hauer Surveys (2) 

$ 600.00 

3,900.00 
2,600.00 
1,750.00 
I ,250.00 
l ,000.00 

$11 ,I00.00 

Mol len-hauer says the general set-up on surveying is I) to o r ien t  the wedge 
using at least two shots and 2) o r i en t i ng  the Dyna-dri11 at the s t a r t  using 
at least two shots. This could be counted as one survey I f  the tlme 
In te rva l  is short enough. 



F~ T. Graybeai - 2 - Apr | l  6, 1579 

~u in lan expressed tha t  the=Oyna-dri11 operated on bottom about 30-50~o o f  the 
-~i-me ~with the.~r~mainder in -surveys,  changing b i t s ,  and normal non-productive 
~-wo rk. 

--He also mentioned that  his impression is that  the Dyna-dr i l l  Is exce l len t  
in s o f t  or s e r i c i t i c  a l te red rock, whi le being a poor operat ional  un i t  in 

-hard, uniform, or potassic a l te red rock where the un i t  tended to spin and 
4~olish the diamonds thus giv ing poor penetrat ion rate and increased number 
~of b i t  changes ( i . e . ,  rod pu l l i ng  time and J-eorientat ion of Dyna-dri11 tool 

.... ~pon  return ing to bottom of ho ]e ) .  

-.~""" 1 7 James D. Sel 1 

JDS:lb 



Southwestern Exploration Division 

Apr i l  6, 1979 

FILE MEMORANDUM 

Deviation of Dri l l  Holes 
Superior East Project 
P inal County, Arizona 

Of the fourdri11 holes cored In the :vicinity of the quartz-sulfide vein 
zone, three have:deviated strongly to the north shortly after starting BX 
coring. The three holes are A-8, A-9, and A-11 as shown in plan on Figure 
One. Hole A-IO continued to deviate to the southwest on a line similar to 
the deviation throughout the hole. 

Table One contains the depths of the d r i l l  holes to the base ef the NC 
core, NX core, Whitetail Conglomerate, base of the basal fault ,  and notes 
on the areas of strongest deviation into the north quadrant. Table Two 
expands this last point and recaps the change in deviation through the lower 
portions of the holes. 

As reported previously, I feel the quartz-sulfide vein zone strikes north- 
easterly and dips 60 ° to the northwest. If so, then the northward deviation 
of the BX portion of the hole is subparalle1 to the dip -- opposite what 
d r i l l  holes normally do, that is, turn in perpendicular to the structures 
cut. However, experience has indicated that i f  the angle of incident between 
the d r i l l  hole and the structure is small (30 ° or less?), then the hole wil l  
not turn into the structure but wil l  turn parallel to the structural fabric. 
Most of our holes appear to be in the latter status, assuming a northwesterly 
dip to the quartz-sulfide structures. 

In the Superior East d r i l l i n g ,  other rock types may be a con t r i bu t ing  fac to r  
in d r i l l  hole dev ia t ion.  One would be the change from Whi te ta i l  Conglomerate 
in to  the h igh ly  broken and brecciated uni ts below. In A-8, th i s  contac t  is 
shor t l y  below the s ta r t  of  BX coring and deviat ion had already commenced 
before the contact was reached. In A-9 and A-I1,  several hundred feet  of  
un i t  below the Whi teta i l  was cored NX and th is  por t ion of  the hole maintained 
the deviat ion of the NX hole trend. Thus i t  would appear that  the base of 
the Whi te ta i l  did not inf luence the northward deviat ion s i t u a t i o n .  

Another rock factor would be the change from the broken, brecciated schist and 
porphyry (p£scbx) into the planar and sheeted schist and porphyry (pEsc) 
which is cut by a multitude of high-angled shears, faults, and vein structures. 
This contact is marked on the map and tables as "b i' and "b f l t "  for "basal 
fault" as logged. 

In both holes A-8 and A-11, th is  basal zone was . far  (500-700 feet) below the 
s ta r t  of the BX coring and i t  can be noted that  the strong northward deviat ion 
had previously been i n i t i a t e d .  In A-9, the basal zone was cut shor t l y  a f t e r  
s ta r t i ng  BX coring and deviat ion s tar ted sho r t l y  therea f te r .  Thus i t  appears 
that  enter ing the planar and sheeted schis t  ( i r regard less  of  i t s  dip d i rec t ion )  
did not i n i t i a t e  the deviat ion but perhaps s t rong ly  inf luenced a northward 
deviat ion cont inu ing to the bottom of the hole. 



File Memorandum - 2 - Aprl l  6, 1979 

The one common denominator In a l l  three holes for the strong deviation to 
the north is the change from NX to BX core size. 

I f  i t  Is determined that the quartz-sulf ide vein structure dips to the north- 
west in this area, then future d r i l l  holes should consider placing an NX 
wedge or two near the bottom of NX d r i l l i n g  so as to impart a strong kick of 
the hole into a south or southeast quadrant trend in order to secure a more 
favorable angle of incident and hence penetrate the vein system at a more 
cross-cutt ing angle and thus gain better evaluation of the vein structure 
In the BX coring. 

JDS:Ib 
At ts .  



Table One -.Depth of holes to various parameters 

base of NC 
co re 

base of NX base of base of 
c o r e  Whitetail Cgl basal fault 

A=8 1971 3197 3226 3777 

A-9 2357 3624 3275 3693 

2580 3772 3492 4262 A - l l  

Point of 
strong deviation 

to north, quad. 

i n i t i a l  3200-3300 
secondary 3600-3700 

in i t ia l  3600-3900 
secondary 4100-4400 

in i t ia l  3700-3800 
secondary 4000-4200 



Hole 

A-8 

A-9 

Table Two - Depth, deviation, and unit contact data 

Dr i f t  Dr i f t  
Depth ~ D i rect i on 

3000 f t .  2- I/2 ° S20E 

3100 2-I/2 S24E 

3200 2-I/2 S32E 

3300 2-I/4 S64E 

3400 2 S75E 

3500 l-I/4 585E 

3600 3/4 S88E 

3700 I/2 N37E 

3800 3/4 N29E 

3900 3/4 NSW 

4000 I N11W 

4100 I-3/4 NIgE 

4200 113/4 N27E 

4300 2-3/4 NISE 

4400 3-I/4 N7E 

(4430)T.D. 3-I/2 NgE 

3100 ft. 3 ° SI8W 

3200 3 SI4W 

3300 2-3/4 S14W 

3400 4 S22W 

3500 3-3/4 s23w 

3600 3-I/4 S8W 

3700 3-3/4 s17w 

3800 3-3/4 S34W 

3900 4 S57W 

No rth Quad. 
Di f ferent  ial  Un I t  

Curvature Contact 

o 

8 

32 

I1 

10 

3 

55 

8 

37 

-3 

30 

- 8  

9 

11 

-2 

NX 
3197 

BX Tw 
3226 

p£scbx 

p6scbx 
3777 b f l t  

p£sc 

-4 

0 

8 

1 

--15 

9 

17 

23 

T~ 
3275 

pescb× 

NX 
3624 
BX 

p6scbx 
3693 bflt 
p£sc 



° " 2 - 

~ ."~tY--..L '- 

4000 

42OO 

4300 

4400 

.4500 

4600 

47oo 

4800 

(4830] T. D. 

4-314 

4-314 

4-314 

5-314 

7-I14 

9-3/4 

IO 

1 I-3/4 

13-314 

13-I/4 

$62W 

S69W 

N88W 

N62W 

N45W 

N42W 

N42W 

N 4 0 W  

N32W 

N32W 

7 

23 

26 

17 

3 

o 

2 

8 

0 

A-II 3200 

3300 

3400 

3500 

3600 

3700. 

3800 

3900 

4000 

4100 

4200 

4300 

4400 

ft. 2-314 ° 

2-314 

3-114 

3-314 

4 

2-112 

114 

I 

1-112 

2-314 

4-114 

6-114 

7 

S51W 

S28W 

S20W 

S25W 

S! 3w 

S6E 

N69W 

N35W 

N71W 

N55W 

N36W 

N43W 

N46W 

-23 

=8 

5 

=12 

-19 

117 

34 

-36 

16 

19 

-7 

"3 

TW 
3492 

p~scbx 

NX 
3772 

BX 

pEscbx 
4262 bflt 
p6sc 
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EXPLANATION 

J r -  C o l l o r  o f  Ho le  With Number  

NC Bose  o f  NC Core  

NX Bose of  NX Core  

Tw Bose  of  Whi te to i l  C o n g l o m e r o f e  

b.f / f .  B o s o l  Fou l t  

P/on of Deyiotion 
of  Dr/# Holes 

SUPERIOR EAST PROJECT 
GILA a FINAL COUNTIES 

ARIZONA 
25' 50' 7~' sO0' 

. , . I I J 
I":  50' 

J.D. Sel l  A p r i l ,  1979 

M l l , ~  ~ / " l  O, ,d 



Southwestern Exploration Division 

Aprli I0, 1979 

TO" F; T. Graybeal 

FROM: J. D. Sel l  

Deviation Charts 
Eastman Wh ipstock 

_Hr. Al Knodel of Eastman Whipstock ;:(Denver, Colorado [303] 623-715l) 
, cd~t and the thought of setting a wedge ~eard of  our problem at Superio . . . . .  

~-~and moving of f  into a new direct,i/on., ~He_called 4/3/79 and has sent a 
-packet of information. Although Allpointed out that l i t t l e  of his 
~quipment w i l l  f i t  inside a NX (-+3")hole and that Eastman is s l igh t ly  

.,~]nore expensive, his folder of information is of interest (folder is in 
i$1.P. Whaley's bookcase). 

~~e section-on "Directional DrilIing"-:has a series of charts (attached) 
•which plot the deviation per I~undredilfeet of hole at l thru 5 degrees of 

,uniform d r i f t  increase. Note that the::charts are tabulated in hundreds 
~of feet  whereas the plot i s  at thousands of feet. 

Also, reproduced page 3 is thei r  rule-of-thumb on deviation tendencies. 

~Eastman's mining division work is handled by C l i f f  El l is and Howard Pi t t  
~x)ut of Long Beach, California (213) 426-3921, and they were contacted 
/~yHr .  Knodel and they should also:be-in contact with us shortly. 

:~DS: l b 
A r t s .  

¢c :  NPWhaley 



HOLE A-I  1 

Date/Shift ~ e  (Cure) 
I~7~ 
~q~ D 15 

A 24 
~Y 16 (55) 

3/~5 D I0 
A 4 
Gy 15 (2~) 

3/16 D 4 
A ]2 (~6) 
GY No Work 

Saturday 
Sunday 
3/19 O 7 

A lO 
GY 7 (24) 

3/20 D 0 
A 0 
GY 0 

3/2] D 0 
A 0 
GY 0 

3/22 D 0 

A 
GY 

~z2~ D 
A 
GY 

3/24 D 
A 
GY 

Sunday 
3/26 D 

A 
GY 

Depth 
End cf 
Shi~t 

44S~ 
450. c 
452~ 
453.: 
453~ 
455z 
4Db~ 
457c 

0 
0 
0 
] 
6 
0 
9 

]2 

3 

7 
0 

(7) 

(~4) 

( lo) 

457~ 
458~ 
459~ ~ 

459A 

459~ 

4594 

459~ 
4~01 
4601 
~603 
461~ 

461~ 

4625 
4625 

Remarks 
BX Core 

Pu]Ting for bit change @ 4535' 
Finishing tripping rods; washed & drilled 2 ~ cave. 

6 hrs. surveying hole; cleaned tanks. 
Pulled back to casing & put things away for weekend. 

2 hrs. delay shipped bits & got parts. 

(2 runs) Rods stuck while chasing tube down. 
8 hrs. hauling oil, pumping oi] & EZ spot, working rods. 
8 hrs. working on stuck rods; 15 gal. EZ spot, 55 gal. diesel, I mud gelo 
8 hrs. working on stuck rods; 55 gel. diese! oii. 
8 hrs. working to free stuck rods. 
8 hrs° working on stuck rods - some return; I|0 gel. diesel. 
8 hrs. working on stuck rods. 
8 hrso c ~ e d  o f f i c e  to  d iscuss problem. Hauled diese~ and b lack  o i l ;  
put down 2 bb l ,  b l k ,  o i l  & I bb | .  d i e s e l .  
8 h rs .  work ing on s tuck  rods, 
8 h rs .  work ing  on s tuck  rods. 
8 hrs. worked rods free; pulled beck ]6 stands, washing out hoTe. 
(8 hrs.) washed down 240' of rods; 9 ~ of cave in bottom. 
Pulled for bit change @ 4601'; 2' cave in each run. 
8 hrso ran rods in hole, washing down; 301 of cave and fi||o 
Drilled out 25' cave; high water pressure; backed off to relieve pressure. 
Cutting 2-5' of fil] per run (3); pu||ed rods into casing. 

2 hrs. delay, hauled fuel & greased rods; ran in & washed from 4600'; 
5' of fill-up. 
(2 runs) Mislatch, pul]ed rods for core. 
8 hrs. changed bit and lowered rods, 551 cave, washed 5 ft; changed oil & 
i n - l i n e  f i l t e r s  on d r i l l .  



A 

HOLE A-If - Continued. 

3/27 D 0 
A 0 
GY 0 (0) 

3/28 D 0 

3/29 

A 0 (0) 
GY No work? 
D 0 

A 0 

4625 

4625 

3/30 D 

3/31 

4625 

GY 0 (0) 4625 

Sunday 
4/02 

4103 

4/04 

4/05 

A No report 
GY O (0) 
D 0 
A 0 

4625 

GY 0 (0) 4625 

0 
0 
0 
0 

0 

(0) 

(4) 

(27) 

(16) 

D 
A 
GY 
D 

GY 
D 
A 
GY 
D 
A 
GY 

4 
9 
7 

II 
13 
3 
0 

4625 

4629 
4638 
4645 
4o~6 
4669 
4672 
4672 

8 hrs. washed down to 12' of bottom, very little return° 
t ~5 hrs. pulled rods to recover sanded tube) 3 hrs. repair, new triple line. 
8 hrs. made up ribbed core barrel with new bit. Lowered rods to 4040', 
tried to pull tube - tube stuck. 
8 hrs. delay, no helper, raining hard, removed sanded innertube, pulled 
back to casing, got gas, etc.  
Washed and reamed 180' of  ho]e, 300' o f f  bottom, pul led fo r  b i t  change. 
(No report) 
Getting mud formula and chemical, washing out hole, 480' of sand and cave, 
cleaned mud tanks. 
Finished pu]ling rcds, lowered in and dril|ed 2 bridges and washed in 210'; 
about 2801 off bottom. 
L~wered rods with new bit; drilled out cave bridge @ 39381; 450' of cave 
in ho!e. 
Pulled rods into casing9 went for reaming bits to clean and condition hole. 
Started rods on out of hole. 

Washed and drilled out cave to 4612'. 
Washed and cleaning out hole to 4622'. Pul]ing rods to put in core barrel. 
Finished pulling rods. Lowered in with new bit and washed down to 4500'. 
26' of cave. 
291 of cave start of shift; dri!]ed down I0' and pulled up to mix mud° 
5' more cave came in, drilled down again 11', pulled up to mix mud, 8 ~ more 
cave came in. Pumped 2 tanks mud to mud area; pulled into casing. 

Running rods from casing and washing down; 27' of sand and cave. 
Hole caves 7-10' every time rods are pu]led to mix mud. 
Redri]|ing hole trying to drill out cave. 
Washing and conditioning hole to hold back sand; pul]ing rods to check bit, 
shell and core barrel. 
Finished pulling rods, changed bit and shell; greased rods and lowered to 
bottom of casing. 
Finished lowering rods, washed and drilled 221 of cave. 

(Slow f l a t  faced b i t )  

Pulled rods and changed bit and core barrel @ 4672'. 
Lowered new bit, washed 4 bridges from 4600-4669'. 



.- 

HOLE A-If - Continued 

4/06 D 6 4678 
A O 4678 
GY 5 (ll) 4683 

4/07 D 13 469~ 
A I0 (23) 4706 
GY No work. 

Sunday 
4/09 D 0 

4110 

470~ 

4/II 

A 13 471S 
GY 9 (22) 472E 
D 14 4742 
A 4 4745 
GY 0 (18) 474~ 

0 
8 
7 (15) 

4/12 D 

D 
A 
GY 

(o) 

4/13 D O 

A 
GY 

4746 
4754 
47611 

4761 

A 0 
GY 0 (0) 4761 

Saturday 
Sunday 
4/16 D 0 

A O (O) 4761 

GY No s h i f t  
4/17 D 0 

A 0 (0) 
GY No s h i f t  

4761 

Changed oi! and filters, cleaned mud tanks, hau]ed mud, bit wiped out. 
Pulled rods and changed bit @ 4678', lowered 2760 in hole. 
Finished lowering rods in; washed and cut 3' of cave. 

Pulled rods back into casing; put everything away. 

Hauled mud and chemica]s, ran rods in, washed and drilled bridges @ 4654'; 
5' of cave. 

Raining, blowing, sleeting, and snowing. 
Mislatch; pulled rods, put on new bit @ 4746', started in. 
Finished lowering rods. Started washing down 420' from bottom, started 
drilling cave at 4649. (i.e., 97' off bottom). 
Washed from 4649-4742, cleaned and mopped tanks. 
Drilled 7' of cave from bottom of hole. 
Pulled 30' of rods to put on new seal in swivel and had 4-I/2 ~ of cave to 
drill out. 
Unable to make bit penetrate; conditioned hole for 3 hrs., pulled for bit 
change @ 4761'. 
Lowered in new bit, washing and drilling cave 165' from bottom. 
Drilled out cave lO7' from bottom, redrilled some areas several times before 
rods could be added. Put new mud valve. 
C!eaned mud tanks, washed and dri]]ed to bottom - bit shot, conditioning 
hole before pulling. 
Washed ]-I/2 hrs. prior to pu]ling~ bit change, lowered 3700' in. 
Worked 2 hrs. putting everything away. 

Ran rods from 3700-4600', washed from 4600' to 4651' 
Washed and drilled rods down from 4651 to 4685. Outside gauge gone - 
pulled and changed bit, shell and barrel. 

Ran rods in to 4220', started for tube, messed up wireline, 2-I/2 hrs. 
straightening it up; ran rods to 4640, couldn'~ break circulation, pulling 
back. 
Pulled back 60' and washed and dri1|ed cave to 47|2', pulled into casing. 



HOLE A-ll - Continued 

4/18 D l 4762 
A 15 4777 
GY 12 (28) 4789 

4/19 D 10 4799 
A O 4799 
GY 0 (10) 4799 

4/20 D 3 4802 
A 12 4814 
GY 9 (24) 4823 

4/21 D 7 4830 
A O 4830 
GY O (7) 4830 

Sunday 
4/23 D O 

A 10 
GY 5 (15) 

4830 
4840 
4845 

4/24 D 0 4845 
A 0 4845 
GY 0 (0) 4845 

4/25 D 0 4845 
A lO 4855 
GY 2 (12) 4857 

(1o) 

(6) 

4/26 D 
A 
GY O 

4/27 D 0 

A 4 
GY 6 

Saturday 
Sunday 
4/30 D O 

A 6 

GY 0 

4857 
4857 

4861 
4867 

4867 

4873 

4873 

Ran rods in to 4660', drilled and washed to bottom. 
(2' setting in on each run [3]). 

2 hrs. surveying hole. 
2-I/2 hrs. surveying hole; pu1|ed rods for bit change @ 4799' 
Greased and lowered rods; drilling and washing cave at 4672' 
Washed in from 4724-4799, clay and sand in walls; some cave on bottom. 
(c leaning on 6 r i l l ) .  
(slow, short runs). 

Bit wouldn't go -- pulled and changed bit and shell @ 4830'. 
Greased and |owered to 3700'; cleaned up and locked up for weekend. 

Lowered to 4685', reamed and c!eaned to 4802'. 
Dri]led out 20' of cave in bottom. 
Made 5 ~ run; couldn't latch on tube, put on brass coupling -- still 
couldn't latch, started pulling out, rods broke at 283' from top, tried 
to tap in. 
Tapped in, removed broken rod, pulled tube, washing in. 
Dril]ed and washed 17' of cave, bit was shot, pulled for bit change. 
Greased and lowered to 4640 ~, washed to 4729' and drilled cave to 4731'. 
Washing in to 4840' with new bit. 
Drilled 5' of cave to bottom. 
(3-I/2 hrs. drilling) Bit stopped. Reduced to AXWL by leaving 4857' of 
rods, core barrel, shell~ and bit Jn hole. (3-I/2 hrs. "casing") 
(l hr. cleaning mud tanks). 
8 hrs. casing; unloaded truck from yard; made up AX. 
8 hrs. casing; made up 3550' AX for total 4586' 
8 hrs. lowering rods and cleaning out inside casing. 
8 hrs. delay, pulled rods to make sure of count -- OK, running rods 
in hole. 
5 hrs. delay lowered 2900' and drilled thru BX bit. 
(short runs) Put everything away for weekend. 

Unable to start pump engine. Changed starter, didn't work. Called Tucson 
and got heavy duty starter. OK. 
2 hrs. delay waiting on starter for pump engine; I/2 hr. repair putting it 
on. 

Tried making run. Pulled for bit change @ 4873', started in greasing rods. 
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HOLE A- l l  - Continued 

5/O1 D 4 
A 0 

GY 8 
5/02 D 13 

A 6 

GY O 
5103 , O o 

A 7 
GY 9 

5/04 D 2 

A 4 

GY 4 
5/05 D 3 

A 2 

(12) 

(19) 

(IG) 

(]o) 

4877 
4877 

4885 
4898 
4904 

4904 
4904 

4911 
4920 
4922 

4926 

4930 
4933 
4935 

GY 3 (8) 4938 

Sunday 
5/O7 D O 

A 0 
GY I (i) 

5/O8 D O 

4938 

4938 
4939 

A O 
GY 0 (0) 4939 

5/09 D 0 
A 0 
GY O (0) 4939 

5/70 D O 

A 0 

GY 0 (0) 4939 

Ran in 2680' of rods, circulated to equalize, lost core in rods. 
Pulled rods to recover core~ changed bit and shell, lowered 1050'. back 
in hole. 
Lowered 3800' after bit change @ 4277'. 
(recov. 5' of 13'). 
Chased tube down at start of shift, made 3-I/2' run but no core; chased 
2nd run of 2-]/2', still no core. Started pulling. 
Pulled 3100' for mislatch, lowered with new bit. 
Cal|ed warehouse for stuff - met truck from Tucson; repaired wireline, 
pulled tube, lowered 80' to bottom, put tube in. 
(Chasing tube every run [3]). 

Sand coming in at 4922 ~, tube sanded in, couldnat pump. Pu1|ed rods. 
C]eaned wireline and added. 
Tube was down at start of shift but not latched. Pulled rods to get core, 
changed bit (recov. 0.2' of 4'). 
Greased and lowered rods, washed and cut 5' of cave. 
(Replaced wear ring and packing in swivel). 
Chased tube 2nd time, couldn't get circulation. Pulled tube out. 
Cleaned hole with new mud. 
Chased tube and made 3' core run, no core, pu|led rods and recovered 
I/2' of core. 

3-I/2 hrs. delay hauling mud, chemicals, and grease (no helper). 
4-]/2 hrs. repair starter (drill), friction bands, service rig. 
Lowered rods, hit bridge at 4885', drilled and washed to 4930'. 
Dri|led and washed 29-1/2' of cave to bottom. Had to redri]l bottom 10' 
three times (sand coming in). 
Pumping hole, tube sanded in. Unab|e to ho!d tube. Contacted a|l -- 
changing mud to LoLoss System. 
Started pul|ing wet stands, cleaned mud tanks. 
Lowered 3870', pumped new mud. Raining al] shift. 
Conditioning hole --got to 62' of bottom. 
Wouldn't go past bridge, pulled, put on barrel and lowered in 4700'. 
Lowered to 4900', washed and drilled cave to 4929'. 
Washed and driT]ed to 4939', one spot sti|! coming in, reamed severe] times 
with 5-6: fill. 
Wouldn't circu!ate on bottom. Pu!led into casing and washed to 4930 ~. 
Waiting on wedge. 
Drilled and washed cave from 4930 to 4939. Pulled up 3 times, hole appeared 
to stay open each time. 



HOLE A-If - Continued 

5/11 D O 
A O 

GY 
Sat u rday 
Sunday 
5/14 D 

GY 
5/15 D 

A 
GY 

4939 

O (O) 4939 

2 hrs. survey time, 3 hrs. delay for wedge. (3 hrs) Ran in hole. 
4 hrs. survey time and setting wedge (at 4930±). I bag A|uminite 
Cement, pressured up, set-up in rods. 
Pulled wet stands; cement in 270' of rods. Cleaned out 20 ft. 

0 8 hrs. delay. Cal]ed Tucson, decided to wash out and cement again; 
cleaned cement from 20 - lO' rods. Started in ho|e. 

0 (0) (4909) Finished lowering rods and washed from 4870 to 4909 -- 10 ft. above top 
of wedge. 

No shift -- called in wouldn't be out. 
0 (4920±) Washed out hole to wedge. Mixed 2 bags Portland and pumped down. 
0 (0) Finished pumping cement down -- pulled rods out. 

No shift crew. 

5/16 D 

A 
GY 

5117 D 

A 
GY 

5/18 D 
A 
GY 

Saturday 
Sunday 
5/21 D 

A 
GY 

5/22 D 

A 

GY 

5/23 D 
A 
GY 

o (o) 
No shi f t  crew. 
O 

o (o) 
No shift crew. 
0 
0 (0) 

No shift crew. 

Waiting on cement to set. Cleaned cement from 5 rods; ran 2280 rods in 
hole and washed. 
Lowered and washed (in 75-' jumps) to 4330'. 

Washed rods down to 4784' Hit some cement at 4657-4784; not hard, not 
solid. 
Washed out cement bridges 4784 to 4847. 10' up from bottom of casing. 

Cleaning mud tanks, waiting for cement to set, washing out hole. 
4-l/2 hrs. worked -- waiting on cement to set. 

0 Dri]]ed out cement from casing (4957 to 4874' [17']). 
0 Drilled out cement from 4874 to 4896 (22'). 
0 (0) (4923) Drilled out cement from 4896 to 4923 (4' along side of wedge). 

Use this point as new wedge hole start? 
0 Cleaned drill tanks, mixed new mud, pulled for shell and bit change. 

5 (4928  

2 (7) (4930) 

4 4934 
6 494O 
6 (16) 4946 

Ran 2250 in ho|e. 
Finished lowering rods, drilled 9' of cave; made two runs, recovered 
3-!/2' of core from 4924-4928. 
Made 2' run, got 2" core, water pressure high, couldn't make 2nd run, 
pulled tube out, pumped thin mud. 
Drilling by wedge. 

Pu]led 3300' out for bit change @ 4946'. 



HOLE A-II - Continued 

5/24 D 
A 
GY 

5/25 D 
A 
GY 

5/26 D 
A 

. GY 
Sunday 
Holiday 
5/29 

5130 

5/31 

610! 

6/02 

Sunday 
6/04 

0 4946 Pu]]ed 1650' rods, changed b i t ,  r ebu i ] t  innertube head, lowered rods. 
6 4952 Drilled 7' of cave from bottom plus 2-3' per run (3). 
O (6) 4952 2 hrSo pulling into casing -- no helper. 
2 4954 C|eaned tanks, unable to penetrate before b]ocking. 
7 (9) 4961 Pulled rods back to casing. 

Driller sick -- no shift. 
3 4964 Takes 2 runs to clean out hole each morning. 
5 (8) 4969 Pulled rods back to casing and put things away. 

No shift. 

D 5 4974 
A I (6) 4975 
GY No sh i ft. 
D 5 4980 
A II (16) 4991 
GY No sh i ft. 
D 6 4997 
A 0 (6) 4997 
GY No shift° 
D 6 5003 
A 12 (18) 5o15 
GY No sh i f t .  
D 6 5021 
A 5 ( ! ] ) 5026 
GY No s h i f t .  

D O ~ zo 

A 4 5030 

GY 8 (12) 5038 
6/05 D 9 5047 

A 12 5059 
GY 8 (29) 5067 

6/06 D 7 5074 
A O 5074 
GY 3 (I0) 5077 

6/07 D 8 5085 
A 9 5094 
GY 8 (25) 5102 

6108 D 9 5111 
A 9 5120 
GY 7 (25) 5127 

Pu]led for bit change @ 4975', lowered 2550' back in. 

Completed b i t  change; 2' sand and sludge; 8" cave. 
Chasing tube every rung pulled up into casing. 

Cleaned tanks, pu1|ed for bit change @ 4997'. 
Finished bit change and ran in to bottom of casing. 

Put rods on bottom, 2' sand, |0" cave. 
Chasing tube every time. 

Pulled into casing for weekend. 

Pulled rods for bit change @ 5026, ran in 3450' 
Finished ]owering. Had to clean cave out of wedge! plus 14' of cave 
on bottom. 
Chasing tube every time. 

Chasing tube every time. 
Pul]ing for bit change @ 5074' 
I-I/2 hr. repair; 6-I/2 hrs. completing bit change and going in. 
Drilled past bad spot @ 4933', drilled 11' cave at bottom. 
Serviced rig, c|eaned tanks, trying to hold out sand. 
(3 runs). 
(3 runs). 
(2 runs). 
(3 runs)° 
Pulled rods in casing for weekend. 



g - 

HOLE A - I |  - Cont inued 

Saturday 
Sunday 
6 / I i  D I 

A I 
GY I 

6/12 D 3 
A 7 
GY 8 

6/13 ~ D 5 
A 0 
GY 3 

6/14 D 3 
A 0 

GY 1 
6/15 D 8 

A 2 

GY 5 
6/16 D 0 

A 0 

GY O 

Sunday 
6 /18  D 

A 

GY 
6 / i 9  D 

A 
GY 

6/20 D 
A 
GY 

6/21 D 

GY 
6/22 D 

A 

GY 

(3) 

(18) 

(8) 

(4) 

5128 
5129 
5130 
5133 
5140 
5]48 
5153 
5153 
5156 
5159 
5159 

5160 
5168 
5170 

(15) 5175 

5175 

3 hrs. delay hauling fuel; washed bridges and drilled @ 4927 to 5047'. 
Pulled rods for bit change @ 5129'. 
Completed change; drilled to bridge and 2' cave from 4905'. 
Mixed tank new mud. Trouble with sludge and hi pressure. 
(2 runs, chasing tube every run). 
(3 runs). 
Pulling for bit change @ 5133' 
Complete change, started in hole. 
Drilled 4 bridges and 7' of fill to bottom. 
4 hrso de lay ,  new sw i ve l .  Cleaned tanks .  
F in ished pumping new mud in ho le .  Pu l led  to  recover  core in b i t ;  
changed b i t  @ 5159 ' .  
Lowered rods,  cut  ~ b r idges  and 5 f t .  o f  f i t 1 .  

Water pressure  1000#; pu l l ed  tube and t r i e d  ano ther  run - -  no go; 
washing heavy mud from ho|eo 
Pu l led  f o r  b i t  change @ 5175 ' .  
I h r .  r e p a i r ;  f i n i s h e d  change and s t a r t e d  in .  
Washed sand and cave from 5137 ' ;  bad spot  a t  5143' =- d r i l l e d  area 4 
t imes.  
T r ied  to d r i l l  out 1' o f  cave to bot tom, would not  go. Pu l led  f o r  b i t  
change at 5175 ~ -- No crown on bit. 

0 5175 
0 
0 
0 5175 
0 5175 

No GY shift. 
Replaced injector 1 
broke rest down in 

Running rods in hole to recover !ost crown. 
Slow head sanded up; drilled four bridges from 5136'. Pulled rods for 
bit change. 
Started drilling send & cave @ 5117;; got within 6' of bottom. 
2-]/2 hrs. repair; cut out and recovered part of lost bit. 
Cut l' of cave on bottom; bit wouldn't go; pulled for survey tomorrow. 
Lowered rods with open rod for survey; washing cave from 4870-4918'. 
T.D. Hole. 8 hrs. washing to 5169 to survey hole. 
12 hrs. surveying hole; had to replace mud with water to get tool in. 

ne; broke out 60' of AX; washed out inside casing; stood 4800' in tower, 
O's.  

Replaced top p iece o f  cas ing ,  t r i e d  to  c i r c u l a t e  - -  no go; lowered c u t t e r  to  4790, would not  
work; started out. 
No GY shift. 
Pulled rods out; cleaned and greased cutters; returned to 4!00'. 
Lowered in to 4700' blade wouldn't come out of cutter. Pulled rods, cleaned out cutter; got 
back to 1690'. 
No GY shift. 



HOL~t A-If - Continued 

_ 

Saturday 
Sunday 
6/25 D 

6/26 D 
6/27 D 

A 

,6/28 D 
A 

6/29 D 
A 

6/30 D 

A 
Sunday 
7/02 D 

A 
7/03 D 

A 
Holiday 
7/05 D 

A 

7/06 D 

A 
Saturday 
Sunday 
7109 D 

A 

(double crews) Rurning rods in hole; rods slipped but caught on foot clamp. Lead driller to 
Tucson warehouse for parts and AX tap; had to cut down drum and hooked up rods. 
(double crews) Ra¢ rods in and made cut (where?); no go; pulled to check cutter. 
Finished checking cutter; running rods back in hole; but 1680' slipped through clamps; going 
down to connect up. 
Ran 240' of rods in hole; touched top of rods; tried to screw in but rods and cutter pushed 
on down hole more; pulled to check treads, started back in. 
2-I/2 hrs. repair; fished for dropped rods; hooked up and started out. 
Pulled 1710' of rods, broke out 300'; cleaned cutter' running back in hole for another cut. 
Attempted cuts at 4650, 4590, and 4580. Casing won't move; pulling rods to check cutters. 
4-I/2 hours. Finished pulling rods and cutter; working on casing with cable; had casing setting 
in foot clamp with 4 feet of stretch when it pulled in two at 97' down. 
Went after LH rods; made up string; fished out broken pipe; layed down LH rods; made up casing 
and connected up. Running in cutters to 3040'. 
Finished running in and tried cutters at 4460 and 4400. Pulling up AX rods. 

3 hrs. repair; completed pulling AX rods; pulled on casing and broke it 20' down. Fished it out 
and connected up. Running rods in for another cut. 
8 hrs. finished running rods in; tried a cut at 4300, 4200, 4000, and 3770. No luck. 
8 hrs. pulling on casing, not loose; rod coupling broke and rods fell to 4920'; made up enough 
rods to tap in successfully, and pulling rods up. 
3 hrs. finished pulling rods, cleaned cutter. Driller sick, went home early. 

8 hrs. ran rods in #ith cutter; cut casing (BX rods) at 3760', worked on them, then cut at 3710 
and 3660; pulled, no luck; cut at 3610' no luck, 'casings are grouted together". 
8 hrs. made cut at 3610', worked casing with hydraulic; made cut at 3560', worked casing again; 
tried to break circulation, no luck. 
8 hrs. working on stuck casing, got some circulation, put down 45 gal. oil. Broke casing joint, 
fished out and hooked up. Pumping. 
8 hrs. circulating thru AX casing (BX rods). 

5 hrs. delay waiting on McCullough Services; 3 hrs. finding free-point (3767'), shooting joint and 
unscrewed at 3755'. 
8 hrs. pulling BX drill rods, broke out 2250' in 15's. 
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Southwestern Exploration Division 

December 26, 1979 

TO: F .T .  Graybeal 

FROM: J. D. Sell 

Complete 
Drill Hole A-IO 
Core Drilling Costs 
Superior East Project 
Pinal County, Arizona 

Core drilling was initiated from the surface on May 5, 1977 and carried 
to the depth of 3571 feet. At this point the rig.was removed from the 

• L-, . . . . .  ~- project. An inL~rin, ( i~ICOIYJp'  " $:te to i n i t i a t e  a ,,u,e on :,,uL,,:r ,eLej 
report on costs was submitted for th is work on August 22, 1977. The 
casing had been l e f t  in the hole and was rented from August 3 unt i l  
November 15, 1977, when the hole was reentered and carried to a terminal 
depth of 4282 feet. 

Core d r i l l i n g  costs are d is t r ibuted as follows covering the completed 
hole to 4282 feet. 

Drilling Charges:. 

A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

I. Supervision and Geology 
2. Sampling and Assaying 
3. Miscellaneous 

Drilling Charges Sub-Total 

$ Cost S i f t .  

$ 85,963.72 $20.08 
3,229.62 0.76 

12,430.11 2.90 
2,785.93 0.65 

529.07 0.12 

$104,938.45 $24.51 

Proje_ct Charges: 

D. General Administration 
E. Legal Fees 
F. Drill Road Access 
G. Claim Work Surveying 

Project Charges Sub-Total 

Total Expenditures 

$ 5,554.03 $ 1.30 
40.00 0.01 

4,305.50 1.00 
m . . . . .  

$ 9.899.5_3_ $_2.__33_ 

$114,837.98 $26.82 

.... ./? ./ ? - 

.... 

.- --" James D. Sell 

JDS:lb 

cc: NPWhaley 



Southwestern Exploration Division 

December 26, 1979 

TO" F .T .  Graybeal 

FROM: J. D. Sell 

Project Cost Distr ibut ion 
Aug .... I ,  1977 - July I ,  1978 
Superior East Project  
Pina| County, Arizona 

A pro jec t  charge which is not app l icab le  to d r i l l  hole d i s t r i b u t i o n  during 
th is  period has been separated out as fo l lows:  

Rental on Storage-Core Bui ld ing in Miami, Arizona $1,500 

dDS:Ib 

f James D, Sell 

cc: NPWhaley 



- S o u t h w e s t e r n  E x p l o r a t i o n  D i v i s i o n  

February 28, 1980 

FILE MEMORANDUM 

Superior East Project 
Pinal County, Arizona 

Numerous severe problems have occurred since we began Dyna-drilling 
A-12 to the extent that the directional drill contractor has been judged 
incompetent and will be dismrssed from the project by NPW. There is at the 
moment only one other experienced directional drill contractor operating in 
the West and he is busy for the next few months with Getty at the Pine Grove- 
Mo discovery in Utah. 

We wish to keep the Joy 36 rig currently on the project so a decision 
has been made to move to site P-6 and begin a vertical hole. At such time 
as the other directional drill contractor becomes available we will move the 
36 rig back to A-12 and complete P-6 with a smaller drill. Funds are 
presently available in the authorization to allow for this move and collaring 
of a vertical hole. Originally we had planned to collar the first IO00-2000 
ft. wlth an alr-hammer rig to reduce costs of drilling in the dacite, but at 
the moment retention of the 36 rig is considered more important and the air- 
hammer will still be used where future scheduling allows. 

Paul Bryant should b~ notified by NPW that we want roads and sites 
completed as fast as possible. The USFS progress on road permit applications 
should be followed by RBC and any delays brought to my attention. At least 
one new slte should be available by the time diamond drilling at Florence 
Pediment is complete so that rig can be moved directly to Superior East. 
NPW should notify Joy of our intent to keep the Florence Pediment rig with 
Verne England as lead driller and should follow Bryant's road construction 
progress to insure that sites will be available by the time Florence Pediment 
is completed. Any problems in thls regard should be brought to my attention 
immediately. 

The various directional drill problems which led to this change in plans 
are too numerous to describe, but were sufficient to occupy NPW and JDS on a 
full-time basis ultimately leading to the postponement of JDS trip to Tintic 
with Mr. Olson. The potential for this delay was noted in my letter to Mr. 
Olson of Jan. 15, 1980 with copies to appropriate offices. 

F. T. Gra 

FTG:Ib 

cc: TCOsborne 
WLKurtz / 
JDSeI 1 v" 
RBCrist 
NPWhaley 
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. S o u t h w e s t e r n  Exp lora t ion  Div is ion 

April 14, 1980 

TO: F .T .  Graybea] 

FROM: J. D. Sell 

Drill Hole A-ll 
Core Drilling Costs 
Superior East Project 
P[nal County, Arizona 

Core drilling was initiated from the surface on August 2, 1978 and carried 
to the terminal depth of 5,175 feet on June 20, 1979. From this date the 
casing left in the hole in the event to do further drilling was rented 
through January 1980 and this rental fee ($3,242.33) has been included in 
these figures. 

Core drilling costs are distributed as follows covering the completed hole 
to 5,175 feet. 

Drilling Charges: 

A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2. Sampling and Assaying 
3. Miscellaneous 

Drilling Charges Sub-Total 

$ Cost S/ft. 

$160,331.66 $30.98 
16,802.89 3.25 

9,550.35 1.84. 
2,429.42 0.47 

603.40 0.12 

$189,717.72 $36.66 

Project Charges: 

D. General Administration 
E. Legal Fees 
F. Drill Road Access 
G. Claim Work, Surveying 

Project Charges Sub-Total 

Total Expenditures 

$ 8,780.87 $ 1.70 
85.00 0.02 

2,287.26 0.44 

$ II,153.13 $ 2.16 

$200,870.85 $38.82 

~"~ 'ames D. Sell 

JDS:lb 

cc: NPWhaley 



Southwestern Exploration Division 

April 15, 1980 

TO: F.T. Graybeal 

FROM: J. D. Sell 

Project Cost Distribution 
July I, 1978~Dec. 31, 1979 
Superior East Project 
Pinal County, Arizona 

Project charges which are not applicable to drill hole distribution during 
this period have been separated out as follows: 

Rental on Storage-Core Building in Miami, AZ 
Window repair on above storage 

$1,500.00 
I03.65 

JDS: I b 

Tota l  $1,603.65 

a m e s  D. S e l  1 

cc: NPWhaley 



~ ~outhwestern ~-xploration uivision 

April 16, 1980 ~k 
-), 

TO: F. T• Graybeal 

FROM: J. D• Sell 

Cost Summary asof January I, 1980 
Superior East Project 
Pinal County, Arizona 

This report is the fifth cost summation on the Superior East Project and 
covers the period August l, 1977 through December 31, 1979. The last 
report (4th) was dated September 7, 1977. 

Fifteen authorizations have been secured for the Project for a total 
authorization of $1,961,000.00. As of December 31, 1979, the project had 
a deficit of $40,681.07, plus a January 1980 deficit for casing rental 
charged to drill hole A-ll of $3,242.33; a total deficit of $43,923.40. 

The total authorization of $1,961,000.00 plus the added deficit of $43,923.40 
results in a total expenditure of $2,004,923.40 for this report period as 
shown in Table I. 

TARI r I A . , ~ k ~ . "  • L ^ p ~ I l U l  LU|-~b 

Number Authorization Expended 
As of J'uly31, 1977 (see previous reports): 
MA-0010-O 

thru 
EA-0010-13 $l,690,000.00 $l,690,000.00 
EA-OOlO-14 125,000.00 
As of January l, 1980 (this report): 
EA-OOlO-14 as above 
EA-O010-15 146,000.00 
(thru Dec. 31, 1979) 
EA-0010-15 as above 
(part of Jan. 1980 - 
casing rental A-ll) 

TOTAL $1,961,000.00 
Expended thls period 

64,723.30 

60,276.70 
186,681.07 

3,242.33 

$2,004,923.40 
$250,200. I0 

Unexpended 

Zero 
$60,276.70 

Zero 
(40,681.07) 

(3,242.33) 

($43,923.40) 

Covering th is  report period, individual memos on various project charges 
and the dri l ]  holes have been submitted• These are dated August 22, 1977 
(Incomplete D r i l l  Hole A-IO, used in last summation); December 26, 1979 
(Complete D r i l l  Hole A-lO) (Note: the dif ference between the two is used 
in this report.); December 2 ,~'~T979 (Project Costs); April 14, 1980 (Drill 
Hole A-,l); and April 14, 1980 (Project Costs). Expended during this 
period, as shown above, was $250,200. I0. A summary of these costs is given 
In Table 2. 



-~Southwestern Exploration Division 

• Apr i l  16, ]980 

TO: F . T .  Graybeal 

FROM: J. D. Sel l  

Cost Summary as of January 1, 1980 
.Superior East Project 
Pinal County, Arizona ...... 

This report is the fifth cost summation on the Superior East Project and 
covers the period August I, 1977 through December 31, 1979. The last 
~report (4th) was dated September 7, 1977. 

Fifteen authorizations have been secured for the Project for a total 
authorization of $1,961,000.00. As of December 31, 1979, the project had 
-a def ic i t  of $40,681.07, plus a January 1980 def ic i t  for casing rental 
.charged to d r l i l  hole A-11 of $3,242.33; a total def ic i t  of $43,923.40. 

The to ta l  author izat ion of $1,961,000.00 plus the added d e f i c i t  of $43,923.40 
~Tesults in a to ta l  expenditure of $2,004,923.40 fo r  th is report period as 
shown in Table I .  

,TABLE I .  Author izat ions and Expenditures 

•umber Authorization Expended 
As of July 31' 1977 (see previous reports): 
-NA-O010-O 

th ru  
EA-O010-13 $1,690,000.00 $1,690,000.00 
~EA-0010-14 125,000.00 64,723.30 
As of January l, 1980 (this report): 
• A-O0IO-14 as above 
EA-O010-15 146,000.00 
( thru Dec. 31, 1979) 
EA-00IO- 15 as above 3,242.33 
(part of  Jan .  1980 - 
¢aslng rental  A-11) 

T O T A L  $1,961,000.00 $2,004,923.40 
Expended th is  period $250,200.10 

Unexpended 

Zero 
$60,276.70 

60,276,70 Zero 
186,681..07 (40,681.07) 

(3 ,242.33)  

($43,923.40) 

4;overing th i s  report period, indiv idual  memos on various project  charges 
and the d r i l l  holes have been submitted. These are dated August 22, 1977 
(-Incomplete D r i l l  Hole A-10, used in last  summation); December 26, 1979 
(Complete D r i l l  Hole A-IO) (Note: the d i f ference between the two is used 
in th is  report.-) ;  December 2 ,~-~979 (ProJect Costs); Apr i l  14, 1980 (D r i l l  
Hole A - l l ) ;  and Apr i l  14, 1980 (ProJect Costs). Expended during th is  
period, as shown above, was $250,200.10. A summary of these costs is given 
in Table 2. 



- F . T .  £raybeal - 2 - Ap r i l  16, 1980 

TABLE 2. Act ivi ty Expenditures 

End of Report, September 7, 1977 
(remainder of EA-0010-14) 

EA-0010-15 
Sub-Total 

Completion o f H o l e  A-IO 
P r o j e c t  Costs (Storage r e n t a ] &  repai rs)  
D r i l l  Hole A - l l  ( thru casing 

as of January 1980) 
Sub-Tota] Expenditures 

DEFICIT as of Dec. 31, 1979 (and 
including casing rental thru Jan. 1980) 

(+) 9 60,276.70 
(+) 1~,ooo.oo 
(+) 9206,276,70 
(-) 46,225.60 
(-) 3,lO3.65 

(-) ,20o,870.85 
(-) 925o,2o0. ]o 

(-)9 43,923.40 

Table 3 (attached) is a synopsis of the above act ivi t ies and costs by 
~categories for the individual d r i ] l  holes and the consolidated project costs 
for the report period. 

4DS:lb 
A r t .  

¢c: NPWhaley - w/art. 

"TJames D. Se] 1 



Category 

TABLE 3. Summation of Act iv i t ies ,  Dr i l l  Holes, and Project -- Categories and Costs 

Act iv i ty 

Drill Hole A-IO 
(incomplete) 

FOOTAGE 
Core 3571 

DRILLING CHARGES 
A. Direct Drilling 
B. Site Preparation 
C. Field Administration 

I. Supervision & Geology 
2.. Assaying 
3. Miscellaneous 

Drilling Charges Sub-Total 

PROJECT CHARGES 
D, General Administration $ 1,535.46 
E. Legal Fees --- 
F. Drill Road Access 4,305.50 
G. Claim Work, Surveying --- 
Project Charges Sub-Total 

TOTAL EXPENDITURES 

$55,365.72 
2,924.54 

4,307.57 

173.59 
$62,771.42 

$ 8 4 _ ~ .  

$68,612.38 

Drill Hole A-IO 
(complete) 

4282 

$ 85,963.72 
3,229.62 

12,430.II 
2,785.93 

529.07 
$104,938.45 

$ 5,554.03 
40.00 

4,305.50 

$= 9~899.5% 

$114,837.98 

Dr i l l  Hole A-IO- S/Ft. 
(THI E REPORT) 

711 

$30,598.00 $43.O3 
305.08 0.43 

8,122.54 Ii.42 
2,785.93 3.92 

355.48 0.50 
$42,167.03 $59.30 

$ 4,018.57 $ 5.65 
4O.OO O.O6 

$46,225.60 $65.01 

Drill Hole A-II* S/Ft. 

5175 

$160,331.66 $30.98 
16,802.89 3.25 

9,550.35 1.84 
2,429.42 0.47 

603.40 O.12 
$189,717.72 $36.66 

$ 8,780.87 $ 1.70 
85.00 0.02 

2,287.26 0.44 

$.ll.15~.l~ $2.16 

$200,870.85 $32.82 

Project Storage 
Rental & Repair 

$3,103.65 

$3.10~.65 

$3,103.65 
I 

TOTALS 
S/Ft. 

5,886 feet 

$190,929.66 $32.42 
17,107.97 2.9] 

17,672.89 3.0C 
5,215.35 0.85 

958.88 O.IE 
$231,884.75 $39.4C 

$ 15,903.09 $ 2.70 
125.00 0.02 

2,287.26 0.39 

$ _ L 8 ~  $=~=~ 

$250,200. I0 $42.51 

*Note: The direct drilling charge includes $3,242.33 as casing rental costs 
which are in (and hence to be subtracted from) the January 1980 
Monthly Cost Distribution Sheet. 



ASARCO Southwestern Exploration Division 

January 8, 1982 

TO: W.D. Payne 

FROM: F.R. Koutz 

Performance/Cost Summary 
Navi-drill Operations (2912-3270') 
TCH-2A (EA-0200-02) 
Trench Project 
Santa Cruz County, Arizona 

Between August 31 and September 16, 1981, the offset drill-out to TCH-2: TCH-2A 
was completed between 2912 feet (kick-off point) and 3270 feet depth (resumption 
of continuous coring operations). Between August i0 and 18 an NX packer, manu- 
factured by Van Ruth Products, Kalgoorlie, W. Australia and supplied by Boyles, 
had been set at 3002' in TCH-2 through NX rods, the hole flushed with detergent 
and cemented with a 7/1 Portland/CaCl 2 mixture through BX rods to about 2851' 
After six days of curing, the cement was drilled out to 2912' TCH-2 is cased 
with NC rods from 0-2502' 

Navi-drilling using Boyles Bros. tools and technician and Joy Manufacturing 
crews and 22HD rig on a 2 X 12 hour shift basis was commenced on August 31, 
after Boyles mobilization from Salt Lake City on August 29. We had planned 
to build up a 15 ° drift angle at 5°/100 ' over 300 feet of Navi-drilling in a 
$75°W direction and retain the Navi-drill on standby for several days after 
continuous coring resumed to correct any significant deviation from 15 ° 

We Navi-drilled 345' out of 358' traversed. Three diamond set and five dia- 
mond impregnated NX bits were used on the Navi-drill with bit changes at 
2943' 2983' 3022' 3076' 3121', 3189', 3237' Spot cores (with reaming 

, , , 4 • to gauge) were taken at 29 3-45' 3022-3023', 3122-3123', and 3261-3270' 
By 2943', after 31 of Navi-drilling, TCH-2A was out of the cement filling 
TCH-2. Some problems were encountered in getting TCH-2A to kick-out ini- 
tially to $75°W (TCH-2 was 2 3/4 ° $32W at 2900') and to build up drift angle 
at a full 5°/100 ' . Consequently, after progressing 358' to 3270' we had 
built up only 13½ ° of drift angle in a $680W direction. At 3270' on Sept. 16, 
we decided to resume continuous NX coring since the inner radial bearing of 
the Navi-drill motor had worn out and shipping and installation of new parts 
would take at least a day. By 3440' on September 19, the drift angle during 
NX coring had increased somewhat to about 14 ° so the Navi-drill was demobil- 
ized after two full days of standby time. Navi-drill demobilization was com- 
pleted September 22. 327 drilling hours (including rigging, tripping, snr- 
vey~spot coring, and Joy standby) were used to advance the 358' (l.09'/hour). 
(Sept. 7, 19 and 20 were not worked by pre-arrangement.) This was only 
slightly better than the 21'/day average for the Superior East A-12 drill-out 
from March to June, in spite of much better rock coring conditions in TCH-2 
and TCH-2A vs. A-II and A-12. 

Some of the Navi-drill problems with TCH-2A were due to spotty disseminated 
magnetite in the rock which gave slightly erroneous drift direction readings 
on the Eastman camera used to orient the Navi-drill and measure progress. 



W.D. Payne - 2 - January 8, 1982 

A confirmatory gyro survey by Mollen-Hauer on September 21 showed that at 
3425 feet the actual hole was 14 ° , $67°W, about 12 feet SSE of the Eastman 
survey which had a series of built-up westerly errors and indicated $79°W. 
These slightly erroneous readings caused more Navi-drill footage to be used 
"maintaining" a more westerly component of drift rather than building drift 
angle. 

The tendency for TCH-2A to drift to the SSW rather than WSW during Navi- 
drilling is probably in part due to the natural tendency of the drill to 
turn into the dip of the volcanics, suspected to be about 30 ° NNE. Also, 
Don Harwood, the Boyles Bros. technician, suspected that the clamps on 
the drill rods maintaining the Navi-drill orientation during the kick-off 
and initial few tens of feet of Navi-drilling may have slipped and been 
replaced by the night-shift driller without informing Harwood so that the 
drill could be re-oriented. Apparently, it is much harder to swing the 
drift bearing after a significant drift angle had been built up. However, 
in all, the performance of the Navi-drill, the technician and Joy crews 
during the project was very good. 

DIRECT NAVI-DRILLING COSTS FOR 358' BETWEEN 2912' AND 3270' (NOT INCLUDING 
ASARCO SUPERVISORY TIME) ARE SUMMARIZED AS FOLLOWS: 

Joy Manufacturing Total Cost/Foot 

a. 

b. 
c. 

d. 
e. 

f. 

Subtotal for items a through f 

Cementing (hourly, cement, packer [$127.10])$2,228.98 $ 6.23 
Rig Standby (August 19-31) 900.00 2.51 
Hourly @ $56 - 327 hours + 6 hours survey 18,588.00 51.92 
@ $46 per hour 

Premium overtime due to lack of 3rd shift 1,608.00 4.49 
Water truck + mileage: cementing + Navi-drill 766.90 2.14 
Soluble oil (no mud used in drilling fluid) 566.50 1.58 

$24,658.38 $68.88 

Boyles Brothers 

g. Navi-drill, pump, equipment + standby 
h. Technician + standby + mileage 
i. Eastman camera 
j. Diamond bits (8) 
k. Navi-drill repairs and maintenance 
i. Gyro survey (direct from Mollen-Hauer) 

Subtotal for items g through I 

GRAND TOTAL 

9,434.75 26.35 
9,365.40 26.16 
1,377.13 3.85 
6,313.60 17.64 
1,601.15 4.47 

542.05 1.51 

$28,634.08 $79.98 

$53,292.46 $148.86 

For comparison, it cost $83,459.00 to drill TCH-2 to 3270 feet or $25.52/foot, 
including site preparation costs. If TCH-2A Nav-drill total costs were dis- 
tributed over 3270 feet the equivalent cost per foot for a new hole would have 
been $16.30. The equivalent saving is $9.22/foot, 2 months time and a fairly 
accurately placed hole using the Navi-drill. 



W.D. Payne - 3 - January 8, 1982 

Items b and d of the previous page were due to particular circumstances of 
this project. The unavailability of the Navi-drill when TCH-2 drilling and 
cementing were finished in August due to prior commitments by Boyles. The 
premium overtime of $6/hour was due to the lack of a third shift from Joy 
since drilling was taking place at the end of the assessment year. Since 
equipment was rented from Boyles on a daily basis, a 24 hour operation was 
necessary by Joy. Other savings could have been made on tighter control of 
Boyles time and standy. If a gyro survey camera were used during Navi- 
drilling problems with magnetite then resurvey costs would be eliminated. 

We had estimated the cost of Navi-drilling at $25,000.00 in the EA-0200-02 
budget. Costs were over twice that. Causes were the additional Navi-drill 
footage and time and the many additional charges that Boyles added on that 
were not fully appreciated when the drill-out was planned in July. Since 
we are presently setting up TCH-2 for a second drill-out, the above figures 
should allow costs to be estimated much more accurately. 

FRK/mlm 

c" W.L. Kurtz 
T.C. Benavidez 
S.A. Catlin 
J.D. Sell 
N.P. Whaley 
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JOY MACHINERY COMPANY 

707 B O Y D  B O U L E V A R D  

P. O. D R A W E R  489  

LaPORTE,  I N D I A N A  4 6 3 5 0  

Phone: (219) 362-2191 

F e b r u a r y  9, 1983 

Mr. J. D. Sell 
ASARCO, Incorporated 
P. O. Box 5747 
Tucson, Arizona 85703 

Dear Jim: 

Enclosed is signed Order No. T-46-3 for the work at Superior 
East. 

Also enclosed is a Certificate of Insurance. 

Thanks for awarding this work to Joy. 

Yours very truly, 

JOY MANUFACTURING COMPANY 

~ o  H. Koontz 
General Manager 
Contract Core Drill Division 

JHK/j s 

Enclosures 

R E C E I V E D  

FEB 1 I 1983 

$. W. U. S. F..,XPL ~ .  

A J 0 Y M A N U F A C T U R I I~ G C 0 M P A N Y 
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A S A R C O  PD I 
R E V I S E D  I / I / S  S 

ROPR I A T I  ON 

i 

P U R C H A S E  ~ R D E ~  
P L A N T  J O B  NO. 

N O .  

A m e r i c a n  S m e l t i n g  A n d  R e f i n i n g  C o .  
TUCSON OFFICE ! 150 NORTH ?TH AVENUE 
P. O. BOX 5"/4"/ TUCSON, ARIZONA 85"/03 

To: J. H. Koontz, General Manager 
Contract Core Drill Division 
Joy Manufacturing Company 
P. O. Drawer 489 
La Porte, IN 46350 

D A T E  R E Q U I R E D  AT  DESTI  N A T I O N :  

S H I P P I N G  I N T E R V A L  P R O M I S E D  J S E L L E R  W I L L  S H I P  BEFORE:  

P O I N T  O F  S H I P M E N T  "J" T E R M S :  

F.O.B .  P O I N T  

D A T E  

February 3, 1983 
ORDER NO.  

T-46-3 

I R E Q U I S I T I O N  NO.  

F I N A L  D E S T I N A T I O N  - -  P L E A S E  NOTE C O N S I G N M E N T  B E L O W  

C O N S I G N M E N T  - -  S E L L E R  W ~ L L  S H I P  TO 

RENDER B I L L S  AS PER A T T A C H E D  S H I P P I N G  I N S T R U C T I O N  <: - -  

S H I P  V I A  

S P E C I F I C A T I  O N S rTEM 

Joy Manu~acturJing Company (CONTRACTOR) w i l l  d r i l l  a ver t ica l  exploration hole 
ASARCb.lnc°!J r p O r a t e d ' s . L  (ASARCOIs) Superior East Project, Pinal County, AZ, ay 

the location apd depth of which will be specified by ASARCO's representative(s) 
at the j~bsit~. Payment for work performed will be in accordance with CON- 
TRACTOR'~ letter of proposal dated January 18, 1983, a copy of which is 

attached|and c~nstitutes a part of this order. 

~I~ NTRACTI~ will! provide a drill and water truck complete with Crews and anc il- 
~I~ry equ imentl, or may install a water line in lieu of the water truck. 

I Mobiliza on of CONTRACTOR's equipment to take place on approximately 
February 5, 1983. 

It is un~erstolad by both parties to this order that CONTRACTOR will perform al 
work in ~ dili,gentI and workmanlike manner and in accordance with recognized 
standarc drilling practices. ASARCO will not be charged for delays caused by 
failure )f CONTRACTOR's equipment or personnel. 

t " CONTRACT)R an his personnel will make every effort to minimize disturbance of 
the natc-al eqviFonment, and drill crews will establish and maintain sanitatior 
systems ~hich %re acceptable to ASARCO and which comply with standards set by 
any govelrnment agency whether federal, state, county, or municipal which has 
jurisdiction ever the site area, including fire safety and containment facilit 

I 
CONTRACTpR's ~ttention is called to Clause Eleven (11) on the reverse of this 
order. ~efor~ entering upon ASARCO's property to perform this work, CONTRACTOI 
will sub~it a(ceptable evidence of compliance with the Workmen's Compensation 
Laws of Ithe Slate of Arizona, and, on ASARCO's standard insurance form, 
acceptaB, le evidence of other required insurance. 

L__ 

U N I T  P R I C E  

4J  

g 
F -  

n 

0 

< m 

Orig: Joy Manufacturing Co. 
cc: Joy Manufacturing Co., for acceptance 

TCBenavidez, WLKurtz, AJRobles, ~ b l i ~  
HMStone, Acctg. Dept., Fi le 

P L E A S E  E N T E R  O U R  O R D E R  F O R  T H E  I T E M S  S P E C I F I E D  A B O V E .  S U B -  
J E C T  T O  A L L  I N S T R U C T I O N S  A N D  P R O V I S I O N S  O N  R E V E R S E  S I D E .  

f " J. D-. Sell, ManageF- 
~o~uthwestern Exploration Division 



JOY M A N U  FACTUR ING COMPANY 
7 0 7  BOYD BOULEVARD 

P. O. DRAWER 4 8 9  

LaPORTE, INDIANA'46350 

Phone: (219) 362-2191 

January 18, ]983 

Mr. Jim Sell 
ASARCO Incorporated 
P. O. Box 5747 
Tucson, Arizona 85703 

Dear Hr. Se11: 

We appreciated receiving the invitation to bid on your Superior 
East Project. We understand you want to start a new hole from 
surface. 

Please consider the following; 

Mobilization (NC hole to 3,000 feet) $500.O0/rig 

Demobilization (NC hole to 3,000 feet) $5OO.O0/rig 

Extra Road Truck Trips if and when ho]e $]50.O0/round 
reduction is required trip 

Rotary Drilling Through Overburden $56,O0/hour + 
materials used 

*Core Drillin 9 NC Wireline NX Wireline BX Wireline 

0 to 500 feet $17.40/ft. $15°90/ft. $15o70/ft. 
500 to lO00 feet $18.20/ft. $16o70/ft° $]6.50/ft, 

lO00 to 15OO feet $19.20/ft° $17o70/fto $17.50/ft. 
1500 to 2000 feet $2Oo50/fto $]9.O0/ft. $]8°80/fto 
2000 to 2500 feet $22.20/fto $2Oo70/ft. $20°50/ft. 
2500 to 3000 feet $23o40/ft° $22o90/ft. $22o70/ft. 
3000 to 3500 feet - $25.70/fto $25o50/ft. 
3500 to 4000 feet - $29.20/ft. $29oO0/ft. 
4000 to 4500 feet - $33o50/ft° $33.30/ft. 
4500 to 5000 feet - $38°90/ft. $38,70/ft. 
5000 to 5500 feet - - $45.10/ft. 

*Bad Rock Clause at  Depths Below 3500 Feet I f  f oo tage  d r i l l e d  
p'er s h i f t  ( e x c l u d i n g  c h a r g e a b l e  t in ]e)  t imes the  a p p r o p r i a t e  
f o o t a g e  ra te  drops be low $368 per e i g h t - h o u r  s h i f t  revenue f o r  
f i v e  o r  more c o n s e c u t i v e  s h i f t s ,  d r i l l i n g  p r i c e s  w i l l  r e v e r t  
f rom a p e r - f o o t  r a t e  to an  h o u r l y  r a te  o f  $46.00 peF hour p lus  
bit and other in-hole supplies at actual cost. 

R E C E I V E ~  

JAN 2 t 1983 

$. Y/. U. S. EY.?L ~ .  
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Jim Sell 
ASARCO incorporated - 2 -  January  18, 1983 

If Joy should elect to invoke the above bad rock clause, it 
is understood by both parties that it will be only under con- 
ditions of around~the-clock operation by competent drilling 
crews° ASARCO wi]l be notified by mail or telephone before 
any hourly charges are accrued under this clause, and ASARCO 
reserves the right to terminate the drilling at any time after 
such notification, 

R i g T i m e  - & Hourly Work 

Setting and Pulling Casing and Pip $46.00/hour + 
materials used 

Cementing and/or Plugging Drill Holes $46.00/hour + 
materials used 

Reaming, if necessary $46~O0/hour + 
materials used 

Survey $46oO0/hour + 
customer supplies 
instrument 

Standby Time for your Convenience $30.O0/hour 

Overt ime Premium in Excess o f  88 Hours 
per Two-Week Per iod  $6. O0/man hour 

Supp] ies 

Casing Ordered Left in Place NC 
NX 
BX 

$9oO0/foot 
$8oO0/foot 
$6~50/foot 

Casing Lost through Normal Drilling 
Operations 

At 70%o of list 
price 

Diamond Bit Loss in Excess of $2.50/ft. At Actual Cost 

Drilling Mud & Additives At Jobsite Cost 
+ 20Z 

Weather-treated Core Boxes which ho]d 
ten feet of core $2.25 each 

] 



J im Sel l 
ASARCO Incorporated -3- January 18, 1983 

Water Pumpin 9 or Hauling 

Water Truck Usage $600oO0/month  

Mileage 

Water Truck Driver (if required) 

$o75/mile 

$2~O00.O0/month 

The above prices are firm if accepted within 60 days and will 
remain in effect until 9/25/83° 

We understand ASARCO will build and maintain all*weather or 
passable access roads, level drill sites, dig mud pits and 
provTde water, on surface, free of cost to Joy° We further 
understand that ASARCO will provide all rights of ingress and 
egress to all lands that may be required to enable Joy to carry 
out the specified work. 

We would look forward to working with you on this project. 

Yours very truly, 

jOY FANUFACTURiNG COMPANY 

J o H o Koon tz  
Genera l  Manager 
C o n t r a c t  Core D r i l l  D i v i s i o n  

JHK/j s 
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New_ Y o r k ,  NY -10041 LEtteR n , ~ 

COMPANY I ~  
LETTER 

COMPANY C 
LETTER 

COMPANY D 
LETTER 

NAME AND ADDRESS O~ INSURED 

J o  I , l a n u f a c t u r i n g  C o m p a n y  
30{ Street Grant 
Pittshurgh, PA 15219 

COMPANY E 
LETTER 

This is to certify that policie~ of insurance listed below hav"e been issued to the insured named above and are in force at this time. Notwithstandin8 any requirement, term or condition 
of any contract or other dequment with respect to which this certificate may be issu,Kl or may pertain, the insurance afford~:l by the policies oescribKJ herein is subject to all the 

terms, exclusions and conditions of such ~hcies. L imi ts  o f  Liabil i t ,  in Thousands {000) 

COMPANY TYPE OF INSURANCE POLICY NUMBER 
LETTER 

GENERAL LIABILITY 

A [ ]  COMPREHENS,VE FORM GLA 3 2 6 8 6 2 0  
[ ]  PR~M,SES--OPERAT,ONS 
[ ]  EXPLOS,O. AND CO~LAP~ 

HAZARD 
[~] UNDERGROUND HAZARD 
]PRODUCTS/COMPLETED 

OPERATIONS HAZARD 
[~}  CONTRACTUAL INSURANCE 
] B R O A D  FORM PROPERTY 

DAMAGE 
]INDEPENDENT CONTRACTORS 

]PERSONAL INJURY 

POLICY 
EXPIRATION DATE 

I / I /84 
BODILY INJURY 

PROPERTY DAMAGE 

BODILY INJURY AND 
PROPERTY DAMAGE 

COMBINED 

PERSONAL INJURY 

BODILY INJURY 
AUTOMOBILE LIABILITY (EACH PERSON) 

[ ]  COMPR~.E-S,VE FORM BA 1452750 1 /1 /84  ~O~'LY'NJURY (EACH ACCIDENT) 
[ ~  OWNED PROPERTY DAMAGE 
] H I R E D  BODILY INJURY AND 
[~ ]  NON.OWNED PROPERTY DAMAGE 

$ 

COMBINED 

EXCESS LIABILITY BODILY INJURY AND 

] UMBRELLA FORM PROPERTY DAMAGE $ 

] OTHER THAN UMBRELLA COMBINED 
FORM 

EACH AGGREGATE 
CK~CURRENCE 

$I,000 ~I ,000 

$I ,000 ~I ,000 

$ 

WORKERS' COMPENSATION 

A and WC 9 5 5 4 3 8 1  l / I / 8 4  
EMPLOYERS' LIABILITY 

500 
~I ,000 

; 3 0 0  

~l ,000 

$ 

STATUTORY ~ .,~ 

OTHER 

. . . . . . . . . . . .  ~ ~ m ~ ' ~ # ~ ' ~ - ' ~ L " ~  ~ '  ' " ~ _"-~_.~ 

, •  DESCRIPTION OF OPERATIONS/LOCATIONS/VEHICLES 

~ re: Contract Drill Division, LaPorte, IN. Core drilling and related work 
at Superior East Project, Pinal County, AZ 

Cancellation---------------." Should  any of the above described po cies be c a n c e ~ l e T b e f % r ' e ' t - h e - e x p L r a t ~ o n - d a t %  thereo--~f, th-----e'issuin-----g--com- 
pany will endeavor  to mail  ~ days writ ten notice to the below n a m e d  cert i f icate holder,  but fai lure to 
mail  such notice shall impose no obl igat ion or liability of any kind upon the company .  

~.~ ,- , .~ . . . .  - . .  ~ 1 n Q ~  
NAME AND ADDRESS OF CERTIFICATE HOLDER 

ASARCO, Incorporated 
P. O. Box 5747 
Tucson, Arizona 85703 

AUTHOR,ZED REPRCS~/AT,VE i:~ 

!i 
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JOY MANUFACTURING COMPANY 
707 BOYD BOULEVARD 

P. O. DRAWER 489 

LaPORTE, IND IANA 46350 

Phone: (219) 362-2191 

March 16, 1984 

Mr. James D. Sell 
ASARCO Incorporated 
P. O. Box 5747 
Tucson, AZ 85703 

Dear J in-  

Attached are the signed Acknowledgement copies of orders 
T-81-4 (Thunder Mountain), T-82-4 (Ventura) and T-83-4 
(Superior East). 

Also attached is a Certificate of Insurance applicable to 
all three projects. 

Since Joy qualified for our DWR Driller's License (see cop Y 
attached), we have received neither the first license (7-I-82 
to 6-30-83) nor our current license renewal (7-I-83 to 6-30-84). 
I talked with the DWR today, and they confirmed we do hold 
a current, valid license number 75. Further, they do confirm 
that an Arizona Contractors License is no longer required 
for drilling in Arizona except for residential well drilling. 
I requested again for the DWR to send Jack a license document. 
If we get it, we will forward a copy to you. 

Jack Lloyd will instruct all crews to note information re- 
quired by the Arizona DWR on the daily drill reports. The 
DWR driller's reports for each hole will be prepared in 
LaPorte. If I have all the necessary information, I will 
mail the DWR driller's reports directly to the DWR with copy 
to you. If I am short any information, I will forward the 
DWR driller's reports to you for completion and submission 
to the DWRo 

Thanks for awarding this work to Joy. 

Yours very truly, 

JHK/j s 

A t tachments  

~OY MANUFACTURING COMPANY 

( / J '  H. Koontz 
,~.i General Manager 

Con t rac t  D r i l l  D i v i s i o n  
R E C E I V E D  

MAR 1 9 1984 

s. w. u. s. EXPL~)~. 
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ASARCO 

J 

,_~..~....~. Exploration Division 

October 24, 1984 

TO: D.M. Smith, Jr. 

FROM: D. I. Fletcher 

Cost-Performance Summary 
ARK-3 DDH, Ark Project 
Lake County, Colorado 

Summary, ARK-3 DDH 
Core drilled by Longyear Drilling, 
June 20 to July 26, 1984. TD 1376' 
Supervised by D.I.Fletcher and T.C.Benavidez 
0-930' HQ; 930-1252' NQ; 1252-1376' BQ 
Cased 0-30' with 5" pipe; 30-130' with 4" pipe 

Cost Summary 

I. Drilling related costs 
Diamond drilling* 
Roads, site, pits 
Toilet rental 
Supervision (T.C.B.) 
Geology (D.I.F.) 
Misc. (supplies, service) 

$63,545.35 
985.55 
171.00 

3,8]3.72 
I]5.20 

l ,369,35 
Total $70,000.17 

Total cost per foot $ 50.87 

2. Indirect project costs 
Property taxes 
State Lease 

$956.60 
-not yet paid- 

* The following is a more detailed breakdown of direct diamond drilling 
costs for the ARK-3 DDH. 

DIF:Ib 

Item 

Core d r i l l i n g  
Casing 
Hole condit ioning 
Reaming 
Packing & cementing 
Delay/standby 
Rigging up/down 
Additives & transport. 
Per Diem 
Mobiliz./Demobiliz. 

Total 

Cost 

$29,062.14 
5,664 .O0 
4,342.00 

960.00 
3,904.0o 
l, 150.O0 
975.00 

12,228.21 
2,260. O0 
3,000. CO 

$63,545.35 

Cost per foot 

3.16 
0.70 , S 'i 
2.84 ~ ~ "3~'i ~ 
0.84 :,~C .\,?~ 

8.89 
l .64 R E C E I V E D  
2.18 

$46.20 OCT fi 9 1984 

Darby I.  Fletcher 



CORPORA TE OFFICE 

JOY MANUFACTURING COMPANY 
ONE OXFORD CENTRE 

301 G R A N T  STREET 

PITTSBURGH, P E N N S Y L V A N I A  15219 
Phone: (412) 5624500  

R E C E I V E D  

MAY 3 1 1985 

£XPL~ATION I)EPAI~ 

If you currently are using core drilling services or plan to soon, 

you'll find the enclosed brochure worth your attention. It describes 

the full range of services offered by the JOY Contract Core Drill 

Division. 

We have supported the industry with exploratory and developmental 

core drilling services for over 100 years now. Our reputation has 

been built on a record of efficient service and absolute client 

confidentiality. 

We would welcome the chance to submit a competitive bid on your next 

project. We also would be more than happy to develop a project 

estimate for your budget requirements. 

If either of these needs should arise in the future, please complete 

the enclosed self-mailing bid card and return it to us. Rest 

assured, we will respond promptly. 

Sincerely, 

General Manager 
Contract Drill Division 



~ Joy Contract Core Division Quotation Request 
707 Boyd Boulevard • LaPorte, Indiana 46350 • Telephone: (219) 362-2191 

Please fill in as much of the, information you have available 
so that we can evaluate your project and prepare a quotation. 

Name 

Title 

Telephone (Home) 

(Office) 

Company Name 

Mailing Address 

P R O J E C T  L O C A T I O N  

Nearest Town 

How many miles to site 

Project Site Elevation 

County 

Direction. 

State 

DYes DNo 

DYes DNo 

Terrain [ ]  Flat [ ]  Rolling [ ]  Mountainous 

Access Road Condition 

Is access road difficult when wet? 

Will a dozer be available? 

P R O J E C T  D E S C R I P T I O N  

Purpose of Drilling 

Overburden Description 

Overburden Depth 

Rock/Formation to Maximum Drill Depth 

Feet 

H O L E  I N F O R M A T I O N  

Inclination [ ]  Vertical [ ]  Flat 

From Degrees to 

Core Size (Diameter) 
[ ]  NCWL (2-7/16") [ ]  BXWL (1-7/16") 
[ ]  NXWL (2") [ ]  AXWL (1") 

W A T E R  S U P P L Y  

Distance from Drilling Site Feet _ _  

[ ]  Stream [ ]  Pond or Lake [ ]  Other 

Maximum Elevation Difference from Water Supply 

to Drill Sites 

Is Water Source [ ]  Uphill 

W O R K  S C H E D U L E  

Shifts Per Day 

[ ]  5 or 6 Days Per Week 

[ ]  Other 

[ ]  Angle 

Degrees 

or Miles 

Feet 

[ ]  Downhill from Site 

[ ]  10 Days On--4 Days Off 

Desired Starting Date 

Desired Completion Date (if any) 

P R E V I O U S  D R I L L I N G  D A T A  (it any) 

Total Footage Drilled 

Average Bit Life 

Minimum' Hole Depth Footage 

Maximum Hole Depth Footage, 

Average Footage Drilled Per 8-Hour Shift 

O T H E R  

Please provide any other important information 
(Hole Surveying? Soil Sampling? Etc.) 

Total Project Footage 

Number of Holes 

Hole Depth in Feet 

M i n i m u m . _ _  Maximum 

Distance Between Holes 

Minimum. Feet or 

Maximum Feet or 

A v e r a g e _ _  

Miles 

Miles 

M Y  R E Q U I R E M E N T S  

[ ]  Estimate for Information or Budgeting 

[ ]  Firm Bid--Can We Arrange A Site Visit [ ]  Yes [ ]  No 

[ ]  Project is Confidential--Desire Telephone Call 

Signature 

Please fold then seal this self-mailer for a prompt quotation. Thank you. 
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.iiJOY.'.~ JOY MANUFACTURING COMPANY 

CONTRACT 
CORE DRILLING 



~ .  . • . 

• , ¢ ,~  

Confidential Nrvice,  
Guaranteed results. 

Joy Manufacturing Company offers 
exploratory and developmental contract core 
drilling sorv=ces for metallic and non-metallic 
mineral& including copper zinc, lead, iron. clay, 
limestone, potash, gypsum, asbestos, coal and 
marble: for unvest~gatlon of dam sdes and 
underground gas storage formations: and for 
foundation testing 

When you engage Joy contract core 
drilling services you gain the benefits of 
unsurpassed expenence As a result of continuous 
pnvoIvement in the industry since 1884. Joy 
personnel have a comprehengve knowledge of 
proven vedical and angle hole core drilling 
techntdues and access to Ihe latest drilhng 
technology They also appreciate the importance 
of the stnclest confidentiahty Experience also 
allows Joy to offer bltents =mportant assurances: 
guaranteed quotations, and guaranteed 
salisfactory core recovery 

Joy Contract Core Dnll Dwls~on is 
headquartered ~n LaPorte, ~ndaana and serves 
C:~ents nationwide from fou" strategically located 
warehouses. 

Confidentiality 
Any firm engaged nn ,;ontract core drilling 

strives to achieve a reputat on for confidentnal 
serv~e. Wnth Joy, chents are assured that 
extracted cores are treated as valuable and 
restricted informatnon. This assurance is backed 
by the reputation of one of the wond's largest 

i 

i 



Guanmtoed 
~ r a n t N d  l i o n ~  

Joy Contract Core Drill Dwls~on 
guarantees clients that all samples tethered are 
representative of the strata Chents are assured 
of sehsfactory results, even m soft, fcable 
formations, because Joy's experienced core 
drdhng crews are equipped with the latest 
avadable drdhng technology Cores are extracted 
m optimum condition and packaged w~th care. 
ready for analysis 

Joy also guarantees all drdlrng quotations 
The per-toot price quoted at the beginning of the 
job tS the price at the end of the lob, regardless of 
conoltrons encountered tn drdhng 

I z z p ~ r m  
Every one of the technic=arts who staff the 

Joy core drdhng crews located throughout the 
United States =s a skdled spec~ahst tn core 
retrieval They bring an average of over 15 years 
Of experience to the lob site Normally. each crew 
~s assigned permanently w~thzn parhcular 
lerntorzes, so they know the local terrain and 
geological formations 

~ r i l l i n l l  ru~lJ l l ln lo l l l  
=,~11 l r l c l m i q u ~  

Joy Manufactueng Company iS one of the 
world's lending designers and manufacturers of 
~nlng mach4ner y. so the Contract Core Drill 
D=w s,~on has access to the most modern dnlhng 
equipment available--as it is developed. All of 
Joy's completely self -suffzc~ent dnlhng ngs are 
equipped to employ the latest drLlhng techniques 
And all machinery is kept m top worktng order by 
the best mechan+cs in the bustness 

Nationwido Sorvk:e 
Joy Contract Core Dell Division field offices 

and warehouses are strategically located to 
insure all chents of fast. nslionw~e serwce 
These offices and warehouses are totally 
deolcated tac=ht=es; ser',ncmg core drdhng chents 
~s their sole functton Core drdhng teams can be 
d~spatched quickly from any ol these locations to 
any s~te m the United Slates. and they are backed 
by all of Joy's resources 



E, e e n ~ m y  
When you contract Joy core drulhng 

sef~ces, you receive the benehts of s~Jnfficant 
econom=es. 

• Maximum core recovery for maxtmum 
analysis 

• Use of the best equipment and crews 
available w~thout large capital outlays 
Guaranteed sat,sfactory results and a 
guaranteed footage at a stipulated 
pnce per-foct 

For more mformatton on Joy Contract Core 
Drpll Olvtsoon serwces, or for a quotation, call 
(800) 458-1115 outs~ie Pennsylvania and (800) 
458-1116 wlthTn Pennsylvania or wrcte: 

Joy Manufactur=ng Company 
Contract Core Dnll D~vrsion 
Marketing Ser,,nces 
301 Grant Street 
Pittsburgh. Pennsylvania 15219 

Joy Manutactunng Company 
Contract Core Drill (~vtslen 
1631 Carolina Avenue 
Bessemer, Alabama 35020 

Telephone: (205) 425-3767 

Joy Manufacturing Company 
Contract Core Drilt Division 
Perk=ns &Assoctates DnilJng 
5468 Leestown Road 
Lexmglon. Kentucky 40511 

Telephone: (606) 255-2154 

Joy Manufacturing Company 
Contract Core Dnll D=vJsion 
1012 S Burnelt Street 
Jefferson C~ty, Tennessee 37760 

Telephone: (615) 475-2751 

Joy Manufectur~ng Company 
Contract Core Dr~ll D~ws=on 
750 E Evans Boulevard 
Tucson, Anzona 85713 

Telephone: (602) 884-5866 

. ~ - - ~  ® 

Joy Manufacturing Company 
Contract Core Drill Division Heedquarh~ 
707 Boyd Boulevard 
LaPorte, Indiana 46350 

Telephone: (219) 362-2191 

S4t07 8M 9/84 



B R Y A N T  C O N S T R U C T I O N  C O M P A N Y  
General Contractors Lic. #A-4332 

843 Spray St. 
SUPERIOR, ARIZONA 85273 

Phone 689-2629 

DATE: 

INVOICE 

July 8, 1985 

002079 

ASARCO Inc. 
Exporation Dept. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P.O. Box 5747 
Tucson, Az . . . . .  85703 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Attn: Jim Sell 
C U S T .  O R D E R  N O .  D A T E  S H I P P E D  S H I P P E D  V I A  T E R M S  

Page 2 of 2 
S A L E S M A N  F . O . B .  [ O U R  O R D E R  N O .  

i 

t ' ' Devils Canyon Superior East Projec . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  | ................. 

I | 
Two men w/160 Compressor & Drilling & Blas;in~ eqmi~] lent | 

......... ~ ........................................................... @ ~ 5 5 0 . O O - p e r - 8  . . h o u r . - d a y  ......................................................................................... " . . . . .  ~ - - I  ' T  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ............... 

I I 
J I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t . . . . . . . . . . . . .  
I I 

6-4-85 8 hrs Drill and blast new road " 't 55q.00 
. . . .  6 ~ 5 - " 8 5  . . . . . . . . . . . .  8 " h r s  ... . . . . . . . . . .  " . . . . . . . . . . . . .  " . . . . . . . . . . . .  " . . . . . . . . . .  " ............... " ............................................................................................... , ..................................... 5 5 ~ ; " 0 0  

6-6-85 8 hrs " " ,, ,, ,, , 550i. O0 
L ~ 6 . 7 -  8 5  . . . . . . . . . . .  o 8 -  ~ h r s  ............. " .................. " . . . . . . . . . . . . . .  , ,  ...................... , ,  .............. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I' . . . . . . . . . . . . . . . . . . . . . . . .  ', . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ 1 ~ 0 ' . ,  0 0  ' 

I L O - 8 5  

6 - 1 2 - 8 5  6 hrs Drill new road , 5 5 ~ 0 0 " 1 ~ [ "  

..... 6 - & 4 - 8 5  . . . . . . . . .  8 - h r s  ........ D r i l l a n d b l a s t  n e w  r o a d .  • ............................................ ~ . . . . . . . . . . . .  ............................ I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6 - 1 7 - 8 5  8 h r s  " - - - . " ' , 550,. O0 
• - 6 - 1 8 - 8 5  . . . . . . . .  8 - h r s  ................. " . . . . . . . . . . . .  " . . . . .  , ,  ................ , ,  . . . . .  , ,  ........................................................................................... , ........... I ...................... 5 5 0 1 .  0 0  

6-19-85 8 hrs " ,, ,, ,, ,, 
- 6 - 2 0 - 8 5  . . . . . .  8 - h r s  ................. " . . . . . . . . . . . .  - . . . . . . . .  - . . . . . . .  , ,  . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . .  

6-21-85 8 hrs Drill and blast drill site 
..... 6-.24-85 .......... 8 - h r s  ................. " . . . . . . . . . . . . . .  " . . . . . . . . . .  ,, . . . . . . . . . . .  ,, ................... - " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6-25-85 3 hrs " ,, ,, ,, ,, 
6-26-85 . . . . . . . .  9 .~-hrs . . . . .  Driil-humps on road-drill- site and-bla~ 

- . Total 2nd page ............ , 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total. !st page . . . . . . . . . . . . . . . . . .  - : -  . . . . . . . . . . . . . . . . . . . . . . . . . .  ' r - - "  

I Total i 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • ._.| ..... 

~ 3- 6% t a x "  . . . . . . . .  , 
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  Mobilization On dozer . . . . . . . . . . .  ' ..... 

Balsting supplies 
I 

55oi.oo 
, ........... 550,. 00 

55oi.oo 
i 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  , ............................. 5 5 0 , . 0 0  
I 
, 20 6~ 25 

,t ...................... I .............. 
I 

l 

. . . . . .  8387~ 5 0 .  
I 

...... 36001. PO 

ii, 987~ 50 
................ | 

431 ~ 55 

................. 5 4 0 ' 0 0 -  
1 560 L 5~ 

Total due 

I 

APP~o fED I FOR 

INV  751-3 

. . . . . . .  J . . . . .  , .............. ~ ....... 

I 
, 14,319~ 60 

........ | . 
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BRYANT CONSTRUCTION COMPANY 
G e n e r a l  C o n t r a c t o r s  L i c .  # A - 4 3 3 2  

8 4 3  S p r a y  S t .  

S U P E R I O R ,  A R I Z O N A  8 5 2 7 3  

Phone 689.2629 

DATE: July 8, 1985 

INVOICE 

002078 

ASARC0 Inc. 
Exploration Dept. 

P.O. Box 5747 
Tucson, Az 85703 

O U S T .  O R D E R  N O .  D A T E  S H I P P E D  S H I P P E D  VIA 

Attn: Jim Sell 

TERMS 

Page i 

S A L E S M A N  F.O.B.  

Superior East Project Devils Canyon i 

........................................................... D-8-H Dozer and ripper @ I00.00 per hr! 

6-3-85 
-6-5-85 ........ 
6-6-85 
6-7-85 ........... 
6-10-85 

- 6 - . t & - 8 5 - .  

j 12-85 
-17- 85 ......... 

6-18-85 

6 - . 2 ! . - . 8 5  ....... 
6-24-85 

6 - _ 2 5 . 8 5  ..... 
6 - 2 6 - 8 5  

of 2 

OUR ORDER NO. 

i 

I I 
I I 

I ........ ........ l ..................... 

I I 
I I 
I I 

..................... i ............................. i .......... 

600 J DO 
............... 300~00 .... 

2oo, oo 
................... 2 0 0  ,i O 0  " 

300400 
.................. 2oo, oo 

300 JO0 

6 hrs Move dozer to job site-start new road ,I 
"3 hrs ..... Level-shot • and build newroad ........................... : ..................... ' ......... I 

2 hrs " " " " " " 
2--hrs .............. " ............. " ...... " .... " ....... " ............ " ....................................................... -:" 
x hrs " " " " " " 

I 
m 

I 
3 hrs " " " " " " . 
2 hrs .... " .............. " , - ". " ......... " .......... " ! ................... 200~00 ~ 
I hr " " " " " " - ', i00#00 
"1 1,~Y, I t  I1 II I !  | !  I1 ~ "I C~(h~ I A A  .... 

- . . L  - . -  ~ , L . , L  . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' .I- %/kJ el kJ~J 

i hr Work on drill site '~ i00.!00 
S 11 11 I !  I I  _2_ hr ........................................................................................................................................... ', ................ 200 ~00-- 

2 hrs " " " " ' 200400 
_2. h.rs. Dril!site and_ .roads ...................................... ' .................. , ........... 200 .!00. 
4 hrs Drill site new road and repair water bars ', 400JO0 

I I 
...................................................................................................................................................... J ......................... I .... 
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