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ABSTRACT 

The G e t t y  O i l  Company began t h e  f i e l d  work on a government c o s t - s h a r i n g  

v e n t u r e  t o  assess t h e  geothermal p o t e n t i a l  i n  t h e  Colado area o f  Persh ing 

County, Nevada. E ighteen sha l l ow  (500- foot )  temperature g r a d i e n t  ho les ,  

two i n t e r m e d i a t e  (1 ,500- foot )  temperature g r a d i e n t  ho les  and one deep 

(8,000- f0ot )  e x p l o r a t o r y  we1 1 were d r i l l e d .  A 1  1 f i e l d  work was completed 

i n  May, 1981. 

f l u i d  r e s e r v o i r  was encountered w i t h  t h i s  h o l e .  

Maximum temperature achieved was 282OF a t  7,064 f e e t .  No 

D 1 
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a. Purpose and Background. I n  October 1978, t h e  G e t t y  O i l  Company en te red  

i n t o  a c o s t - s h a r i n g  c o n t r a c t  w i t h  t h e  Department o f  Energy, Nevada Operat ions 
O f f i c e ,  f o r  geothermal r e s e r v o i r  assessment work i n  and around t h e  Colado KGRA 

(Known Geothermal Resource Area) i n  Persh ing County, Nevada ( F i g u r e  1). The 

c o n t r a c t  work was designed t o  augment e x i s t i n g  d r i l l i n g  and geophysica l  i n f o r -  

ma t ion  w i t h  d a t a  f r o m  18 sha l l ow  ( 5 0 0 - f o o t )  temperature g r a d i e n t  ho les,  two 

i n t e r m e d i a t e  (1,500-foot)  temperature g r a d i e n t  ho les,  and one deep (8,000- foot )  

e x p l o r a t o r y  h o l e .  

T h i s  r e p o r t  syn thes i zes  b o t h  t h e  e x i s t i n g  and new i n f o r m a t i o n  r e g a r d i n g  

t h e  geothermal resource  i n  t h e  Colado area. The commercial aspects o f  t h e  

Colado KGRA w i l l  n o t  be addressed as t h e y  l i e  beyond t h e  scope of t h i s  r e p o r t .  

b. P a r t i c i p a t i o n .  The Colado KGRA Assessment Program was i n i t i a t e d  by  

t h e  award o f  C o n t r a c t  No. DE-AC08-79ET27008 t o  G e t t y  O i l  Company th rough  t h e  

DOE Nevada Operat ions O f f i c e .  Re la ted  geology f i e l d  work was funded through 

t h e  DOE Idaho Operat ions O f f  i c e  ( I D )  under Con t rac t  No. DE-AC07-80ID12079 w i t h  

t h e  U n i v e r s i t y  o f  Utah Research I n s t i t u t e  (UURI). Geophysical  surveys conducted 

by Lanton Surveys and E lec t rodyne  Survey Serv i ces  were funded by  G e t t y  O i l  

Company p r i o r  t o  i n i t i a l  DOE fund ing .  R e s p o n s i b i l i t y  f o r  d r i l l i n g ,  l ogg ing ,  

sampling, t e c h n i c a l  and a d m i n i s t r a t i v e  suppor t  was p r o v i d e d  b y  G e t t y  O i l  Coinpnay. 
C u t t i n g s ,  co res  and f l u i d  samples were d e l i v e r e d  t o  U U R I  f o r  s to rage  i n  t h e i r  

Geothermal Sample Labora to ry .  

D e t a i l e d  i n f o r m a t i o n  and d a t a  f r o m  each o f  t h e  w e l l s  d r i l l e d  under 

these  c o n t r a c t s  a r e  a v a i l a b l e  th rough  t h e  U n i v e r s i t y  o f  Utah Research I n s t i t u t e ,  

E a r t h  Science Labora to ry  (UURI/ESL), 420 Ch ipe ta  Way, S u i t e  120, S a l t  Lake 

City, Utah 84108. 

c. P r o j e c t  Tasks. Assessment o f  t h e  geothermal r e s e r v o i r  p o t e n t i a l  a t  

t h e  Colado KGRA was t o  i n c l u d e :  

4 
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(1) Reexamination of existing geophysical and drilling data. 

( 2 )  Drilling and logging 18 new shallow (500-foot) and two inter- 
mediate (1,500-foot) temperature gradient holes. 

( 3 )  Construction of a surface geology map covering the resource 
area. 

(4) Drilling and logging a deep (8,000-foot) exploratory well, and 
then evaluating the geothermal reservoir characteristics by conducting a 24- 

to 48-hour flow test, if well condit 

2. PRECONTRACT WORK 

a. Geology. The Colado KGRH 
Nevada (Figure 1) .  The eastern port 

ons permitted. 

s located in southcentral Pershing County, 
on lies in the West Humboldt Mountain 

Range while the western part is in the Humboldt River Valley. Bedrock exposures 
consist mainly of Triassic to Jurassic sediments and meta-sediments that 
characterize the Auld Lang Syne Group. 
overlies the Auld Lang Syne Group in the southern portions of the range, but 
erosion has removed much of it and a subsequent diorite extrusive from the area. 
These units have been combined into one for purposes of presentation on the 
general geology map (Figure 2). 

The impure Lovelock limestone (Jr) 

The Tertiary rocks in the West Humboldt Range occur as unconformable, 
isolated erosional remnants of volcanics and sediments. No Tertiary rocks 
have been encountered in the drill holes spudded in the valley alluvium. 

Quaternary sediments consist of lacustrine deposits of ancestral 
Lake Lahontan and the more recent alluvium deposited by the Humboldt River. 

F<arlting has been extensive and recurrent. High-angle faults trend 
north, northwest and northeast while low-angle faults generally dip west. 
Horst-graben structures are common along reactivated northeast and northwest 

6 
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structural pairs. Graben displacement is on the order of tens to a few 
hundreds of feet. Faults often horsetail, form fracture zones or become 
breccia zones. Some of the low-angle faults in the southern portion of the 
area have been interpreted as thrust faults. 

b. Geophysics. Geophysical reconnaissance surveys measuring electrical 
resistivity, gravity and magnetic properties were run over approximately 100 
square miles in the Colado, Nevada area during July 1977. Follow-up detail 
surveys were performed in areas considered most favorable for near-surface 
geothermal reservoirs in October and November. Appendix G lists the 
maps of the area. Electrodyne Surveys of Sparks, Nevada was primari 
for the surveys and subsequent data reduction. 

Six probable geothermal zones were out1 ined using acceptab 
Five of the anomal 
The sixth under1 

and electrical parametric indicators (Figure 3). 
the graben block that makes up the bedrock margin. 

geophysical 
y responsib 

e structura 
es are in 
es the 

exposed bedrock and generally conforms to the exposed fault patterns. 
basinward geothermal anomalies appear to lie from 4,000 to 6,000 feet below 
the valley floor and in zones from 1,500 to 3,000 feet thick. 

The 

c. Temperature Profiles, R G - 1  and RG-2. Two mineral holes were drilled 
to a depth o f  about 450 feet on Getty Oil Company-held property during August 
1976. Figure 4 graphs the temperature measurements taken for RG-1 on the 1 7 t h  

and 19th  o f  the month. The following notes on RG-1 were made during that time: 

8/17/76. Wells drilled with Air. Hit Lgt. flow of steam vapor and heated 
At 425 feet, Estimated 5-7 (gal/min?) 5 :OO p.m., water 
Flow increased to 10-15 (gal/min?) 6:OO p.m. estimated 

warm water at 400 feet. 
entry with hole caving. 
at 445 feet. No further penetration due to hole caving. 

8/19/76. Hole may be bridged over and giving a false reading as to depth. 
The Thermistor line simple (simply?) spools off and is difficult to check bottom 
hole depth measurements. 

8 

e 



a u D 3 3 9 11 

cy 
0
 

0
 

>
 

W
 
z 

P 0
 

FIG
U

R
E 3 



l i3 

5 

B 

13 

d 

SURFACE 

100 

200 

E 

E 

U 

I z 

300 

400 

500 - 

TEMPERATURE PROFILES, R G - I  
T.28N., R.32E., SEC. 26 cdc 

RG- 1 
TEMPERATURE PROFILES 

0 8/17/76 
8/49/76 

142 F 

1 I I I 1 I I I I I 1 I 
60 80 100 120 140 160 40 

TEMPERATURE ( F) 

FIGURE 4 



~~ ~ . . . .. . .. .. . . . .. . . . . . .... . . - . .. . - . .. . . . . . .. . - -~ 

t Q  

B 

B 

9 
Q 

is 

Figure 5 graphs the temperature measurements of RG-2. The notes on RG-2 
are much briefer: 

8/19/76. Hole caving with fluid entry on bottom. 

8/20/76. Hole may be bridged or caved in above indicated depth of 450 
feet estimated total depth. 

The higher temperatures recorded in RG-2 may be due to its more favorable 
location along with the central trend of the bedrock anomaly. 

3. DRILLING SUMMARY 

a. Shallow Gradient Holes. Electrodyne Surveys proposed a shallow-hole 
temperature gradient survey of the Getty holdings. 
1979, 18 holes were drilled to an average depth of about 500 feet. 
shows the location of these holes in relation to the Getty Oil Company land 
holdings at that time. 
partially funded this shallow- hole survey as well as subsequent work 
described in Sections by c and d of this Chapter. Figure 7a through 7r are 
comparisons o f  temperature and rock type for each well in the shall-hole survey. 
Figure 8 i s  an isotherm map of values recorded to 500 feet. 

During the first quarter o f  

Figure 6 

The 1978 DOE/NV Contract with Getty Oil Company 

b. USL-IGH #l. During the first week o f  March 1980, K. 0. Bert Drilling 
Co. Inc., moved a rig onto the IGH #1 location in Section 26 o f  T.28N., R.32E. 
The hole was completed to a total depth of 1,501 feet by midmonth. A summary 
of daily drill reports is given in Appendix A. Figure 9 shows the completion 
status at that time. 

The well was allowed t o  reach thermal equilibrium. Temperature logs were 
run on May 6, 1980. Lithology and temperature profile for IGH #1 is shown in 
Figure 10. Bottom- 
hole temperature ws 159.3OF. A list of logs and logging dates for IGH #1 is 
given in Appendix D. 

Maximun; temperature of 215.7OF was recorded at 415 feet. 
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HOLE COMPLETION STATUS 
IGH #1 

7“ SOW CASING HEAD 
AND LANDING PLATE 

CASING SET IN 16” HOLE AT 40 n. 
BELOW G.L. AND CEMENTED TO 
BOTTOM OF CELLAR. TOP CUT 
OFF 1’ BELOW G.L. 

2-3/8”, 4.7 #/IT., E.U.E., 
ST&C TUBING FILLED WITH 
FRESH H2O TO 1482f 

z 
z 

1 

7’ COMBINATION CASINGTUBING 
FLANGE BOLTED TO CASING HEAD 
WITH A 2” FULL GATE VALVE 
ABOVE TUBING FLANGE 

7”, 23 #/R, K-55, ST&C 

9-3/8“ HOLE AND CEMENTED TO 
SURFACE CASING AT 351 I7 IN 

CELLAR WITH 150 SACKS CEMENT 

6-1/4” OPEN HOLE FROM 
351‘ to 1501’ 

I 

FIGURE 9 
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c. USL-IGH #2. Southwest Drilling and Exploration Inc., drilled IGH #2, 
located in Section 10, T.27N., R.32E. They rigged up on October 29, 
1979, and were released on the 18th of the following month. The open 
hole was logged to depth of 1,164 feet on the 17th, but the temperature 
logs were delayed in order for the hole to reach thermal equilibrium. 

A summary of daily drill reports are given in Appendix A, the rotary 
bit record in Appendix 6, and Appendix D lists the logs and run dates. Figure 11 
shows the completion status of IGH #2, while the lithology and three temperature 
profiles are shown in Figure 12. 

d. USL-44X-10. All data gathered prior to 1981 was reviewed and a site 
was selected for a large diameter deep-test hole (T.27N., R.32E., Sec. 10 bdd). 
Brinkerhoff-Signal Drilling Company spudded on March 13, 1981. Conventional 
rotary drilling techniques were used to achieve total depth. 
kept in the range of 65-70 pcf and viscosity maintained at about 35 seconds. 
The 17 1/2-inch surface hole was drilled to 1,215 feet in four days. A 
13 3/8-inch, 54.5 pound/foot casing string was set to 1,213 feet and cemented 
to the surface. 

Mud weights were 

Blow out prevention equipment (BOPE) was installed and tested t o  1,000 
psi on March 18, 1981. Drilling continued using 12 1/4-inch mill tooth- and 
insert-design roller bits. Bit records for 44X-10 are in Appendix 6. The 

on April 18, 1981. Total depth of 7,964 feet was reached on May 4, 1981, and 
logs were run the following day. 
filled with clean water. Rig release came on May 8, 1981, following installation 
of the wellhead equipment. 

12 1 /4 - inch  h o l e  was reduced t o  8 1/2 inches a t  5,977 f e e t .  Reduct ion occu r red  

The hole was cleaned out on the 6th and left 

No significant drilling problems or abnormal delays occurred during this 
A detail drilling summary is given in Appendix A and a phase of the project. 

drilling progress chart is presented in Figure 13. 
completion status for this hole. Appendix C is a listing of casings and tubulars 
used and Appendix E contains the completion notices. 

Figure 14 shows the hole 

27 



I 

i is 
B 

il 
i3 
d 

il 
u 

HOLE COMPLETION STATUS 
IGH #2 

2" FULL OPENING GATE VALVE 

12" LANDING PLATE 7" SOW CASINGTUBING HEAD 

CASING SET IN 16" HOLE AT 40 Fl. 
BELOW G.L. AND CEMENTED TO 
BOTlOM OF CELLAR 

CASING AT 350 Ff. IN 9-3/8" HOLE 
AND CEMENTED TO CELLAR WITH 
135 SACKS CEMENT 

. 

I 
I 

2-3/8", 4.5 #In., E.U.E., 
ST&C TUBING FILLED WITH FRESH 
WATER TO 1162' 

I 

350' to 1165' T.D. 

JUNK ON BOTTOM 
(5-118'' MILL TOOTH BIT) 

FIGURE 11 
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1012 SACKS CEMENT 
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Figures 15 and 16 are the results of the down-the-hole deviation surveys. 
Directional data for the upper 1,200 feet are sparse, but the trend, as shown 
in Figure 16 is well established. 
angles correlate well with changes in rock type (Figure 17). 
rock type and inferred rock permeability on temperature can be seen in 
Figure 18. 
Reproductions of all borehole logs are available from: 

Marked changes in the dip and deflection 
The influence of 

A listing of all logs run in this hole is given in Appendix C. 

Rocky Mountain Well Log Service 
Post Office Box 3150 
Denver, CO 80201-3150 Telephone: (303) 740-7100 

i3 
Approximate total costs for drilling Well 44X-10 are given in Appendix F. 

a 
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DIRECTIONAL SURVEY, 44x01 0 
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LITHOLOGIC LOG FOR USL - 44x110 

ELEVATION 421 2' 
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0-1 120 QUATERNARY ALLUVIUM 

1120-161,4 INTERBEDDED PHYLLITE AND PHYLLITIC SLATE; 
MINOR QUARTZITE, LENSES; SOME QUARTZ AND 
QUARTZ-CALCITE VEINS, TRACE PYRITE. 

1615-4090 PHYLLITE, WITH AN OCCASIONAL QUARTZITE LENSE; 
MINOR QUARTZ AND QUARTZ-CALCITE VEINING; 
TRACE PYRITE. 

,40904290 QUARTZ MONZONITE TO QUARTZ DIORITE; QUARTZ- 
CHLORITE-CALCITE SALVAGES ALONG UPPER AND 
LOWER CONTACTS; TRACE PYRITE, TOURMALINE. 

4290-4825 PHYLLITE; MINOR QUARTZ VEINING; OCCASIONAL 
CALCITE, PYRITE, CHLORITE. 

482551 751 INTERBEDDED PHYLLITE, SERlClTlC SCHIST AND 
SLATE; MINOR QUARTZITE; SOME QUARTZ AND 
QUARTZ-CALCITE VEINS; TRACE PYRITE. 

51 75-6095 PHYLLITE WITH MINOR LENSES OF SERlClTlC 

FILLED FRACTURES: TRACE PYRITE. 
SCHIST AND OCCASIONAL QUARTZ VEINS, CALCITE- 

6095-6450 TRANSITION FROM PHYLLITE TO QUARTZITE; 
MINOR SERlClTE SCHIST TOWARD BOTTOM; 
SOME QUARTZ, QUARTZ-CALCITE VEINS. 

' 64504870 INTERBEDDED QUARTZITE AND SERlClTE SCHIST; 
SOME CALCITE IN FRACTURES; TRACE PYRITE. 

6870-T.D. PHYLLITE-QUARTZITE INTERBEDDED, QUARTZITE 
DECREASES WITH DEPTH; MINOR QUARTZ VEINS, 
SECONDARY CALCITE, KAOLINITE, TRACE PYRITE. 

T.D. 7965 

ill 
FIGURE 17 
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APPENDIX A-1 

SUMMARY OF DAILY REPORTS 

USL-IGH #1 

3/4/80. K. 0. Bert Drilling Co., Inc.’s rig arrived on location at 1000 hours. 
Rigged up in preparation to spud. 
other tools. 
for new one. 

Hauled water, mixed mud, unloaded pipe and 
Suction hose to the pump was wrong length, sent Pusher to Reno 
One crew went back to Utah for an extra mud pump. 

3/5/80. 
well at 1700 hours. 
Bit. Conditioned mud and circulated hole; repaired rig. 
hours; will run 12 hour tours only. 

Crew hauled water and refilled pits. Ccmditioned mud and spudded 
Drilled one hour with rerun Hughes 9 7/8 inch Tricone 

Shut down at 2000 

3/6/80. 
sec, Gel-H20 system. Ran in hole, drilled ahead, lost circulat on at 135 feet, 
mixed LCM into mud system. 
system 175-180 feet. Bit plugged at 198 feet; pulled out of ho e at 1500 hours 
to clean the bit. Jets and bit sub plugged with rocks. Ran to bottom, drilled 
ahead to 1900 hours; taking some fluid. 
operations. 

Start 0700 hours; depth 66 feet, mud weight 8.9# Gal., Vis. 45-50 

Drilled ahead with partial returns, regained whole 

Mixed mud and LCM during drilling 
Pulled off bottom, shut rig down at end of shift; depth 236 feet. 

3/7/80. 
around to increase volume and allow cuttings to drop out. 
mud; on bottom and drilling ahead at 1300 hours. 
can mix and jet pits while drilling ahead with other pump. 
hours; pulled out of hole, bit not cutting hard quartzite formation. 
circulation during drilling. 
Put crew on standby and shut rig down from 1600 to 1900 hours while waiting on 
new bit. 

Start 0700 hours; backhoe called to clean out pits; berms raised all 
Mixed and conditioned 

Drilled until 1500 
Extra mud pump arrived, now 

Lost 
Mixed new mud and LCM, filled hole with mud. 

Depth is 269 feet; formation is hard, dense chert. 

A-1-1 
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3/8/80. Start 0700 hours; ran a new Smith 9 7,18-inch journal insert bit into 
the hole. 
fluid, on and off circulation. Mixed mud and L.CM all day. Hit hard black 
phyllitic slate at 345 feet. Made hole down to 351 feet (casing point) at 
1645 hours. Pulled off bottom, mixed heavy mud, added LCM and pumped hole 
slowly, pulled up 100 feet, repeated circulation procedures and pumped hole 
for 15 minutes. Pulled out of hole at 1830 
hours, filled hole with mud, secured rig at 1900 hours. Made arrangements for 
a pump truck and a bulk truck. 

Drilling ahead by 0850 hours. Mixed and conditioned mud, hole taking 

Hole stabilized at this point. 

3/9/80. Start 0700 hours; ran in hole with bit to turn over mud, tagged bottom, 
pulled up and circulated for 20 minutes. Hole OK, fluid level in pits held 
constant. Pulled out of hole. Measured casing; started shoe joint in hole at 
1000 hours. Ran 19 joints of K55, 23#, 8Rnd, ST&C t o  361 feet. Bottom 10 
foot shoe joint equipped with drillable cement guide shoe and insert valve at 
the top dressed with a centralizer and at each 80 foot thereafter. 
each collar except last three inside conductor pipe. 
Cementers at 13.30 hours. 
insert valve at ZOO#, mixed cement, sent 30 cu.ft. H20 ahead, followed with 
135 sacks class "G" cement treated with 3 percent CaC12; pumped down annulus, 
good returns immediately. Pumped away 15 sacks, voided rest into sump. Rigged 
down B. J. Hughes at 1650 hours, cleaned out 1 inch pipe, Standing cemented at 
1700 hours. 

Tack welded 
Rigged up B. J. Hughes 

Loaded H20, dropped ,ball, pressured up, ruptured 
\ 

3/10/80. 
level. 
Head. Installed a Shaftco Hydraulic Class I1  3000# Blow Out Preventer. Cleaned 
out mut pits with a backhoe, ran flow line to shaker, mixed mud, make up Hughes 
6 1/4 inch rerun bit. Ran in hole to 200 feet, closed Pipe Rams, pressured up 
to 300#, held pressure for 10 minutes, no leaks. 
mud pump, held pressure at 300# for 15 minutes. Tested OK, bled off pressure, 
opened rams, ran to bottom, drilled out insert valve, 10 feet cement and guide 
shoe. Drilled ahead t o  368 feet, hole took some fluid. Secured rig at 1845 
hours. 

Start 0700 hours; cut off 12 inch conductor one foot below ground 
Cut off 7 inch casing, welded on landing plate and 7 inch SOW Casing 

Closed flow line valve to 
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3/11/80. 

returns. Bottoms up temperature 114OF. Drilled till 0930 hours. Pulled up, 
dropped Totco. 
with baffle ring turned sideways on top of bit. 
inch rerun bit. 
feet in hard, dense, black phyllitic slate with trace of pyrite and quartz. 
Secured rig at 1900 hours. 

Mixed and conditioned mud, added LCM, drilled ahead with partial 

Pulled out of hole to change bits; depth 387 feet. Totco 6' 

Ran in hole with Hughes 6 1 / 4  
On bottom and drilling ahead at 1120 hours. Drilled to 448 

3/12/80. 

Totco. 
hammer and compressor; on bottom with hammer at 0945 hours, blew mud out of 
hole, drilled ahead at 1100 hours. Shut down, made shield for table, drilled 
until 1830 hours. Set back two stands, shut down for the night; depth 672 
feet. 
the hole at 30-50 gpm mixed with foam. 

Start at 0700 hours; ran bit to bottom, broke off Kelly, dropped 
Pulled out of hole with bit, deviation now 5 1/2'. Rigged up air 

Hit hot water aquifer at 445-450 feet, temperature 140-150°F, flow from 

3/13/80. 

Pulled out of hole to check hammer; depth 712 feet. 
hammer, ran in hole, pressured up, blew fluid out, drilled ahead to 732 feet. 
Flow line temperatures 150-160°F. 

bit; decision for bit change based on low circulation rate through hammer ports 
if mud were needed to kill the well. With bit change, reamed down last two 
singles of 6 1/8 inch hammer hole, drill additional 15 foot before b i t  is 
plugged. Pulled out of hole, on bank at 1730 hours. Drill collar sub and bit 
are full of gravel, cleaned them out, put in check valve and reassembled. Ran 
in hole and secured location at 1945 hours; depth 747 feet. 

Start at 0730 hours; ran to bottom, drilling ahead at 0755 hours. 
Changed to 6 1/8 inch 

Pulled out of hole to change to a tricone 

3/14/80. Start at 0715 hours; ran to bottom, pressured up air, drilled ahead. 
Drilling rate 60'/hr, made hole till 1415 hours; depth 1047 feet, circulation 
temperature 155-158OF. 
5-10 seconds. Drilled to 1,107 feet. Pulled back to 700 feet to wipe hole. 
On bottom and drilling at 1720 hours. Lost circulation, pulled up 120 feet, 
added more soap emulsifier, staged back to bottom, drilled ahead to 1,147 feet, 

After connection, temperature went to 174-178'F for 
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picked up single, could not regain circulation after connection. Stuck drill 
pipe, worked pipe, pumped mud, got loose at 2140 hours. Pulled up, set back 
six stands, secured location at 2230 hours. 

3/15/80. Start at 0715 hours; pulled out of hole to check bit. Mised con- 
ditioned mud, added barite; mud weight 9-9.5#. Staged back to bottom, reamed 
tight spots in the hole. Circulated off bottom, rerigged shaker. Flow line 
temperature 98-100°F with mud. Heavy mud shut off hot fluid entry into hole. 
Drilled till 2200 hours, pulled back to 1000 feet, shut down rig at 2230 hours; 
depth 1313 feet. Formation is hard, dense black phyllitic slate with thin 
interbeds of fine sand and clay stringers. 

3/16/80. Start at 0750 hours; rig, mud hose, pits all partially frozen; over- 
night temperature 15OF. 
hours; depth 1501 - +. 
at 2245 hours. Released strata-Log logging unit. 

Thawed out, ran to bottom, drilled ahead till 2145 
Pulled up six stands, filled hole with mud, secured rig 

3/17/80. Start at 0815 hours; ran to bottom, circulated for 20 minutes, hole 
in excellent shape. Schlumberger on location, pulled out o f  hole, rigged up 
Schlumberger, ran in hole with DILL Log at 1105. Logged out, ran in hole with 
FDC-CNL Sonde and temperature tool on top. Temperature tool ceased to function 
in open hole. Ran Sonic, N.G., rigged down loggers. Secured location at 1900 
hours.  

3/18/80. Start at 0700 hours; ran in hole with bit to 1500 feet (total depth), 
circulated for 15 minutes. Pulled out of hole, layed down drill pipe and 
collars. Out of hole at 1105 hours. Filled hole with heavy mud, tore out 
BOPE including pitcher nipple, blowdown and kill lines to casing head. Ran 47 
joints including one 10 foot pup of 2 3/8 inch, 417# E.U.H. ST&C tubing and 
hung at 1482 feet - + from 7 feet combination casting-tubing flange bolted to 
the casing head. Filled with fresh water and installed 2 inches full gate 
valve above tubing flange. Well finished 1800 hours; released Contractor. 

3/19/80. Clean up location. 
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APPENDIX A-2 

SUMMARY OF DAILY REPORTS 

USL-IGH # 2  

D 
0 

u 

10/29/79. 

at 0845 hours. Rigged up, mixed mud, picked up drill collars and drill pipe. 
Southwest Drilling and Exploration Inc., Rig #7 arrived on location 

10/30/79. 

Drilled to 280 feet. Pump broke down, repaired, conditioned mud and drilled 
ahead. Mud weight 68#, viscosity 50 seconds. 

Spudded well with a 9 7/8 inch Hughes mill-tooth bit at 0905 hours. 

10/31/79. Finished drilling hole to 350 feet; putted off bottom, circulated 
mud in hole and prepared to run 7 inch casing. 
but ran into a bridge at 250 feet; good circulation even though the drill pipe 
was stuck. Worked the pipe, changed over to air, blew up loose rocks and 
boulders; pipe free, pulled one single (20 foot) and hit new bridge. Worked 
pipe free; circulating. Hauled diesel fuel. 

Pulled up 5 singles (100 feet), 

11/1/79. Hauled water, pulled collars out of hole, checked bit, conditioned 
mud (weight 68#, viscosity 52) ,  ran in hole to 180 f e e t ;  pump down, f i x e d ;  

conditioning hole, staged down and wiped hole every 100 feet. 
on bottom till 1400 hours. Pulled out of hole, called Case Tong Services for 
casing tools. Ran in hole at 2000 hours, turned over mud, pulled out o f  hole 
and prepared to run casing. Started In hole with 7 inch at 2230 hours. Ran 
17.5 joints 23# ST&C K-55 casing. 
top and each 80 feet thereafter. Casing on bottom at 0315 hours, rigged down 
casing tools, rigged up J. 6. Hughes Cementers. Pumped 10 cu/ft water ahead, 
pressured up, tried to rupture insertivalve; broke off head, reciprocated 
casing, put back on cement head, repressured, valve ruptured at ZOO#.  

mixing cement at 0540 hours, finished'at 0554. Pulled up, removed slips from 
spider, started displacing at 0600 hours. Finished displacing with mud, load 
and bump plug with 700#; casing in place at 0625 hours. 

Circulated hhile 

Bottom 10 feet shoe joint centralized at 
I 

Started 
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11/2/79. Worked over casing for 6 hours; tore o u t  flowline, cut off conductor 
and casing, weldpd on 12 inch landing plate and 7 inch SOW casing-tubing head. 
Nippled up Shaftco-Class I1  3000# Double Gate Blow Out Preventer. Shored up 
rig, installed flow line t o  discharge pit and ran in hot with a Hughes 6 1/4 
inch mill-tooth bit. Mud weight 68.2#, viscosity 67. 

11/3/79. Could not get pitcher nipple to seal, rewelded. Drilled out baffle, 
cement and cement guide shoe at 348 feet. Drilled ahead until 1150 hours. 
Clutch out, shutdown, repaired, drilling ahead at 1300 hours; pump went out, 
down for repairs, welded on slips for connection. At 1532 hours the pulldown 
chain on the left side broke; Kelly cocked over, difficult to drill ahead; 
pump barely pumping. 
Lowered mast, straightened X-member and put rollers back into vertical tracks; 
drilling ahead. 

At 1700 hours a roller fell out of X-member from derrick. 

11/4/79. 
0130 hours. Cross-member supporting Kelly broke; drilled until 0405 hours, 
welded on blocks. Drilled ahead, broke X-member again, pulled up  into 7 inch 
casing with drill pipe and bit, laid down mast. Replaced member and rewelded, 
came out of hole, changed bits, ran back into hole. Pressure tested BOPE with 
bit still inside 7 inch casing. Hole depth 640 feet. Closed pipe rams, pres- 
sured up to 500#; blew popoff valve. Closed, repressured with 200-500k for 
one hour; held ok, no leaks. Drilling ahead. Added ICM as hole taking some 
fluid. 

Broke pulldown chain on right side, drilled without weight until 

11/5/79. Drilling ahead; added chemical to mud to reduce viscosity and water 
loss. Pump plugged; cleaned out and drilled ahead. Pulldown chain broke twice, 
finally repaired at depth of 860 feet. Mud weight 68#, viscosity 55. Pump 
also down twice during night. 

11/6/79. 
the hole. 
following reaming operation. Brought in backhoe from Lovelock, Nevada, to 
clean out mud pits; fixed pump. 

Pulled o u t  of the hole at 920 feet t o  change bits; left one cone in 
Called Midway Fishing Tools for magnet after failure to sidetrack 
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11/7/79. 
recove red  f i s h .  Made up new b i t  and r a n  i t  i n t o  ho le .  Poor p e n e t r a t i o n ;  b i t  

b a l l i n g  up i n  ha rd  c l a y .  Put on OWG-J medium s o f t  b i t ,  b u t  i t  soon q u i t  c u t t i n g .  

C i r c u l a t e d ,  t hen  p u l l e d  o u t  o f  h o l e  a t  0105 hours.  Ran i n  h o l e  w i t h  5 3/4 
i n c h  drag b i t ;  on bot tom a t  0430 hours, d r i l l i n g  ahead; mud we igh t  68, v i s c o s -  

i t y  58. 

11/8/79. 

seed p e l l e t s ,  paper ox and o t h e r  m a t e r i a l s ,  pumped away. B i t  plugged, p i p e  

to rqued  up, so p u l l e d  and changed b i t s  and c leaned o u t  f l o a t  c o l l a r  va l ve .  

Ran i n  h o l e  w i t h  6 1/4 i n c h  Hughes m i l l - t o o t h  b i t ;  on bot tom and d r i l l i n g  a t  

2050 hours.  D r i l l e d  one f o o t  and l o s t  c i r c u l a t i o n .  T r i e d  t o  d r i l l  ahead, b i t  

and d r i l l  p i p e  to rqued  v e r y  bad ly .  P u l l e d  back t o  580 f e e t ,  shu t  r i g  down. 

Made up magnet and j u n k  sub on d r i l l  p ipe ,  r a n  i n  and o u t  o f  ho le ,  

iu 
D 
1 
B 
P 

L o s t  c i r c u l a t i o n ,  0805 hours a t  1162 f e e t .  Mixed H20, ge l ,  c o t t o n -  

11/9/79. No d r i l l i n g .  li 
11/10/79. Se rv i ced  and s t a r t e d  up r i g ,  changed b i t s ,  r a n  i n  w i t h  a s h o r t  t o o t h  

i n s e r t  b i t .  Reamed t i g h t  h o l e  f r o m  1000 f e e t  t o  1040 f e e t .  On bottom, d r i l l e d  

th rough  hard, abras ive,  f r a c t u r e d  m a t e r i a l ;  c i r c u l a t i o n  problems. Cond i t i oned  

mud, d r i l l e d  ahead w i t h  p a r t i a l  r e t u r n s ;  d r i l l  p i p e  to rqued  up v e r y  bad ly .  

P u l l e d  back t o  700 f e e t  and shu t  r i g  down f o r  t h e  n i g h t .  

11/11/79. Worked on water t r u c k .  P u l l e d  o u t  o f  ho le ;  had t o  use t o r c h  t o  
hea t  and break o u t  d r i l l  p ipe ;  completed j o b  a t  1230 hours.  R i g  down--wai t ing 

on t o o l s .  

u 
GE 

u 11/12/79. W a i t i n g  on t o o l s .  

11/13/79. Welded on r i g ,  t o o l  j o i n t s  and s l i p s .  P icked up reamer and 

s t a b i l i z e r .  

t o  d r i l l  ahead--torqued up. P u l l e d  o u t  o f  ho le,  r a n  j u n k  basket,  no j u n k .  
Ran i n  h o l e  w i t h  r e r u n  b i t  t o  910 f e e t  +; reamed t o  bottom, t r i e d  

1/14/79. Ran i n  h o l e  w i t h  a 5 1 /8 i n c h  r o c k  b i t  t o  d r i l l  p i l o t  ho le.  On bottom, 

t r i e d  t o  make hole,  spun b i t  o f f ;  l e f t  i t  i n  ho le.  P u l l e d  out ,  p u t  on ove rsho t ,  
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ran in hole, fished, could not recover. Pulled out of hole, wait on fishing 
tools. Ran in hole at 1600 hours to circulate and condition hole preparatory 
to run Midway Double Grab. Pulled out of hole. 

11/15/79. Made up Midway Tools; ran in hole; fished, did not recover fish. 
Pulled out of hole. 

11/16/79. Ran fishing tools, could not recover fish, put drill crew on standby, 
called Schlumberger. Released Smith Logging Unit. Will run logs and complete 
at 1165 feet, which is the present total depth. 

11/17/79. Ran in hole with bit, circulated and conditioned hole, came out of 
hole. Rigged up Schlumberger, ran logs and temperature tool. Logging completed. 
Rigged down Schlumberger and made bit run to bottom. Came out o f  hole. Laid 
down drill pipe and collars, tore out blow out preventor, drilling spool and 
kill lines. 

11/18/79. 
4.5# E.U.E., tubing to 1162 feet - +. 
2 inch full opening gate valve on top. 
at 1015 hours. 
hours. 

Made up tools and ran 37 joints and one 10 foot pup of 2 3/8 inch, 
Hung tubing from tubing head and made up 

Filled tubing with water. Hole finished 
Rigged down, well completed and Contractor released at 1200 
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APPENDIX A-3 

SUMMARY OF DAILY REPORTS 

COLADO 44X-10 ( 6 ~ 0 0  AM REPORT) 

3/14/81. Spud a t  1130 hours, 3/13/81. D r i l l  17 1 /2  i n c h  h o l e  f rom 165 f e e t  

t o  702 f e e t  (537 f e e t  i n  18 1/2 hours-29 f t / h r ) .  
39. 

Mud weight  67 pc f ,  v i s c o s i t y  

B 

B 

u 
il 

D 
n 

3/15/81. D r i l l  1 7  1/2 i nch  h o l e  f rom 702 f e e t  t o  1006 f e e t  (304 f e e t  i n  24 
hours-15 f t / h r ) .  Mud weight  66 pc f ,  v i s c o s i t y  40. 

3/16/81. D r i l l  17 1/2 i n c h  h o l e  f rom 1006 f e e t  t o  1215 f e e t  (209 f e e t  i n  11 

hours-19 f t / h r ) .  Run 31 j o i n t s  o f  13 3/8 inch-54.5# K-55 BT&C cas ing  t o  1213 
f e e t .  Cement w i t h  640 sacks "GI' 1:l p e r l i t e ,  40 percent  s i l i c a  f l o u r  f o l l o w e d  

by  200 sacks o f  Class "G" w i t h  40 percent  s i l i c a  f l o u r .  
C . I .P .  3:OO AM. 

No cement r e t u r n s .  

3/17/81. Tag t o p  o f  cement a t  186 f e e t  w i t h  1 i n c h  p ipe.  Cement w i t h  172 
sacks o f  Class "A "  cement. Good returns. Install 13 3/8 inch well head. Test 

welds t o  2500 p s i .  

3/18/81. I n s t a l l  and t e s t  BOPE t o  1000 p s i .  Test  wi tnessed and approved by 
USGS. D r i l l  12 1/4 i n c h  h o l e  t o  1320 f e e t  (105 f e e t  i n  6 hours-18 f t / h r ) .  

Mud weight  64 pc f ,  v i s c o s i t y  30, temperature i n ,  74OF; temperature out ,  82OF. 

Survey-2' a t  1320 f e e t .  

3/19/81. Run i n  h o l e  w i t h  new b i t .  D r i l l  12 1/4 i nch  h o l e  1320 f e e t  t o  1769 

f e e t  (449 f e e t  i n  16 hours-27 f t / h r ) .  

t u r e  i n ,  90°F; temperature out ,  97OF. 

Mud weight  65  pc f ,  v i s c o s i t y  35, tempera 

Survey-2' 1 5 '  a t  1472 f e e t .  
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3/20/81. Drill 12 1/4 inch hole from 1769 feet to 2239 feet (407 feet in 15 
hours-25 ft/hr). Mud weight 65 pcf, viscosity 30, temperature in, 85OF; tempera- 
ture out, 104OF. Survey-40 30' at 1824 feet, 60 at 2044 feet, 60 at 2139 feet, 
60 at 2261 feet. 

3/21/81. Drill 12 1/4 inch hole from 2239 feet to 2586 feet (347 feet in 21 
hours-17 ft/hr). Put out of hole for bit. Mud weight 67 pcf, viscosity 35, 
temperature in, 107OF; temperature out, 112OF. Survey-60 15' at 2356 feet, 
6oat 2480 feet, 60 at 2542 feet. 

3/22/81. Drill 12 1/4 inch hole from 2586 feet to 2732 feet (146 feet in 16 
hours-9 ft/hr). Mud weight 66 pcf, viscosity 37, temperature in, 108OF; 
temperature out, 115OF. Survey-60 15' at 2636 feet. 

3/23/81. Drill 12 1/4 inch hole from 2732 feet to 2879 feet. Pull out of 
hole for bit change. Run new bit. Drill 12 1/4 inch hole from 2879 feet to 
2885 feet (53 feet in 16 hours-3 ft/hr). 
temperature in, 108OF; temperature out, 1lOOF. Survey-70 30' at 2827 feet, 70 

15' at 2879 feet. 

Mud weight 66 pcf, viscosity 35, 

3/24/81. Drill 12 1/4 inch hole from 2885 feet to 3110 feet (225 feet in 21 
hours-11 ft/hr). 
ture out ,  117OF. Survey-90 30' at 2907 feet, 90 at 2941 feet, 100 at 2972 
feet, 100 at 3004 feet, 100 at 3036 feet, 100 at 3069 feet. 

Mud weight 66 pcf, viscosity 35, temperature in, 1090F; tempera- 

3/25/81. Drill 12 1/4 inch hole from 3110 feet to 3170 feet. Pull out of 
hole to install monel and new bit. Run in and drill 12 1/4 inch hole from 
3170 feet to 3197 feet (87 feet in 7 1/2 hours-12 ft/hr). 
viscosity 35, temperature in, 1090F; temperature out, 116OF. Survey-100 at 
3170 feet. 

Mud weight 65 pcf, 

3/26/81. Drill 12 1/4 inch hole from 3197 feet to 3386 feet (189 feet in 16 
hours-12 ft/hr). Twist o f f  monel. Run overshot. Pull out of hole with fish. 
Mud weight 65 pcf, viscosity 34, temperature in, 1090F; tenperature out, 115OF. 
Survey-100 45' at 3170 feet. 
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3/27/81. Run i n  h o l e  w i t h  new bot tom h o l e  assembly. D r i l l  12 1/4 i n c h  h o l e  

f r o m  3386 f e e t  t o  3438 f e e t  (52 f e e t  i n  5 1/2 hours-10 f t / h r ) .  Mud we igh t  65 
p c f  , v i s c o s i t y  35, temperature i n ,  1OlOF; temperature ou t ,  1090F. Survey-100 

45'  a t  3389 f e e t .  

3/28/81. D r i l l  12 1/4 i n c h  h o l e  f r o m  3438 f e e t  t o  3721 f e e t  (283 f e e t  i n  23 

hours-12 f t / h r ) .  

temperature ou t ,  119OF. Survey-110 30 '  a t  3502 f e e t ,  110 30 '  a t  3721 f e e t .  
Mud we igh t  65 p c f ,  v i s c o s i t y  34, temperature i n ,  113OF 

3/29/81. D r i l l  12 1/4 i n c h  h o l e  f rom 3721 f e e t  t o  3863 f e e t  (142 f e e t  i n  13 

hours-11 f t / h r .  

i n ,  114OF; temperature ou t ,  12OOF. Survey-120 a t  3863 f e e t .  

Change b i t s .  Mud we igh t  65 p c f ,  v i s c o s i t y  34, temperature 

3/30/81. D r i l l  12 1/4 i n c h  h o l e  from 3863 f e e t  t o  3963 f e e t  (100 f e e t  i n  

13 1/2 hours-7 f t / h r ) .  
temperature i n ,  1020F; temperature ou t ,  119OF. Survey-110 a t  3922 f e e t ,  100 

30 '  a t  3954 f e e t .  

Change b i t s .  Mud we igh t  65 p c f ,  v i s c o s i t y  35, 

3/31/81. D r i l l  12 1/4 i n c h  h o l e  f r o m  3963 f e e t  t o  4104 f e e t  (141 f e e t  i n  11 
hours-12 f t / h r ) .  

t u r e  ou t ,  121OF. Survey-90 45'  N7loE a t  3996 f e e t ,  100 15 '  a t  4091 f e e t .  

Mud we igh t  65, v i s c o s i t y  34, temperature i n ,  112OF; tempera- 

4/01/81. D r i l l  12 1 /4  i n c h  h o l e  f r o m  4104 f e e t  t o  4384 f e e t  (280 f e e t  i n  22 
hours-13 f t / h r ) .  

temperature ou t ,  125OF. Survey-100 45'  N240E a t  4249 f e e t ;  120 N560E a t  4379 

f e e t .  

Mud weight  66 p c f ,  v i s c o s i t y  35, temperature i n ,  116OF; 

4/02/81. D r i l l  12 1/4 i n c h  h o l e  f r o m  4384 f e e t  t o  4546 f e e t  (162 f e e t  i n  22 

hours-8 f t / h r ) .  P u l l i n g  f o r  b i t  change. Mud we igh t  66 p c f ,  v i s c o s i t y  35, 

temperature i n ,  123OF; temperature ou t ,  128OF. Survey-lOO 15 '  a t  4439 f e e t ,  

110 45'  a t  4535 f e e t .  
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4/03/81. Run in with new bit. - i  1 2 1 / 4  inch hole from 4546 feet to 4594 
feet (48  feet in 15 hours-3 ft/hr). Mud weight 65 pcf, viscosity 34, tempera- 
ture in, 120OF; temperature out, 130OF. Survey-110 45'  at 4546 feet, 110 30 '  

at 4592 feet. 

4/04/81. Drill 12 1/4 inch hole from 4594 feet to 4655 feet. Change bits. 
Drill 12 1/4 inch hole from 4655 feet to 4684 feet (78  feet in 11 hours-7 ft/hr). 
Mud weight 65 pcf, viscosity 33, temperature in, 114OF; temperature out, 125OF. 

Survey-110, N800E at 4655 feet. 

4/05/81. Drill 12 1 / 4  inch hole from 4684 feet to 4818 feet (134 feet in 2 1  

hours-6 ft/hr). 
ture out, 132OF. Survey-100 30 '  N83E at 4750 feet; 90 45 ' ,  N71E a t  4813 feet. 

Mud weight 65 pcf, viscosity 32, temperature in, 121OF; ternpera- 

4/06/81. Drill 12 1 / 4  inch hole from 4818 feet t o  4830 feet. Change bits. 
Drill 1 2  1/4 inch hole from 4830 feet to 4886 feet (68 feet in 18 hours-4 ft/hr). 
Mud weight 65 pcf, viscosity 32, temperature in, 119OF; temperature out, 125OF. 
Survey-90 3 0 '  at 4830 feet, 70 45 '  at 4875 feet. 

4/07/81. Drill 12 1 / 4  inch hole from 4886 feet to 4914 feet. Change bits. 
Drill 12 1/4 inch hole from 4914 feet to 4925 feet (39  feet in 9 hours-4 ft/hr). 
Mud weight 65 pcf, viscosity 31, temperature in, 116OF; temperature out, 121OF. 
Survey-70 30' a t  4325 f e e t .  

4/08/81. Drill 12 1/4 inch hole from 4925 feet to 5018 feet (93 feet in 21 
hours-4 ft/hr). 
temperature out, 128OF. Survey-70 15' at 4964 feet. 

Mud weight 65 pcf, viscosity 32, temperature in, 123OF; 

4/09/81. Drill 12 1/4 inch hole from 5018 feet to 5023 feet. Change bits. 
Drill 12 1/4 inch hole from 5023 feet to 5079 feet (61  feet in 14 hours-4 ft/hr). 
Mud weight 64 pcf, viscosity 33, temperature in, 124OF; temperature out, 126OF. 

Survey-60 45 I at 5027 feet. 
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1. - Drill 12 1/4 inch hole from 5079 feet to 5239 feet (16 feet in 1 
hours-8 ft/hr). Mud weight 64 pcf, viscosity 33, temperature in, 122OF; 
temperature out, 127OF. Survey-60 45' N540E at 5089 feet; 60 45', N540E at 
5152 feet. 

4/11/81. Drill 12 1/4 inch hole from 5239 feet to 5334 feet (95 feet in 12 
hours-8 ft/hr). Change bits. Mud weight 69 pcf, viscosity 34, temperature 
in, 118OF; temperature out, 124OF. Survey-60 15' N530E at 5277 feet. 

4/12/81. Drill 12 1/4 inch hole from 5334 inch t o  5468 feet (134 feet in 23-  

hours-6 ft/hr). 
ture out, 129OF. Survey-70 45' at 5465 feet. 

Mud weight 64 pcf, viscosity 35, temperature in, 12OOF; tempera- 

4/13/81. Drill 12 1/4 inch hole from 5468 feet to 5570 feet (102 feet in 18 
hours-6 ft/hr). Mud weight 64 pcf, viscosity 35, temperature in, 120°F; tempera- 
ture out, 129OF. Survey-70 45' at 5560 feet. 

4/14/81. Drill 12 1/4 inch hole from 5570 feet to 5608 feet. Change bits. 
Drill 12 1/4 inch hole from 5608 feet to 5663 feet (93 feet in 15 hours-6 ft/hr). 
Mud weight 66 pcf, viscosity 36, temperature in, 124OF; temperature out, 133OF. 
(NO SURVEY GIVEN) .  

4/15/81. Drill 12 1/4 inch hole from 5663 fee t  t o  5839 fee t  (175 fee t  i n  23 
hours-8 ft/hr). Mud weight 66 pcf, viscosity 35, temperature in, 129OF; 
temperature out, 135OF. Survey-70 45' at 5718 feet. 

4/16/81. Drill 12 1/4 inch hole from 5839 feet to 5977 feet (139 feet in 16 
hours-9 ft/hr). Pull out of hole for logs. Logging. Mud weight 67 pcf, vis- 
cosity 35, temperature in, 129OF; temperature out, 138OF. 

4/17/81. Run logs (temperature, DIL, FDC-CNL, sonic and caliper). 
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4/,18/81. Run second temperature log. Run in hole with 8 1/2 inch bit and 
drill from 5977 feet to 6068 feet (91 feet in 9 hours-10 ft/hr). Mud weight 
66 pcf, viscosity 37, temperature in, 1310F; temperature out, 139OF. 

4/19/81. Drill 8 1/2 inch hole from 6068 feet to 6163 feet. Run temperature 
survey through drill pipe. Drill 8 1/2 inch hole from 6163 feet to 6202 feet 
(134 feet in 11 hours-11 ft/hr). 
in, 1310F; temperature out, 139OF. 

Mud weight 67 pcf, viscosity 36, temperature 

4/20/81. Drill 8 1/2 inch hole from 6202 feet to 6423 feet (221 feet in 21 
hours-11 ft/hr). Mud weight 67 pcf, viscosity 37, temperature in, 132OF; 
temperature out, 140OF. Survey-70 45' at 6256 feet; 70 45' at 6320 feet. 

4/21/81. Drill 8 1/2 inch hole from 6423 feet to 6490 feet (67 feet in 8 hours 
ft/hr). Change bits. Mud weight 67 pcf, visco'sity 36, temperature in, 1310F; 
temperature out, 1410F. Survey-120 at 6415 feet; 120 15' at 6445 feet. 

4/22/81. Drill 8 1/2 inch hole from 6490 feet to 6660 feet (170 feet in 22 
hours-8 ft/hr). Mud weight 67 pcf, viscosity 35, temperature in, 138OF; 
temperature out, 145OF. Survey-120 15' at 6512 feet; 120 15' at 6573 feet. 

4/23/81. Drill 8 1/2 inch hole from 6660 feet to 6768 feet (108 feet in 18 
hours-6 ft/hr). Change bits. Mud weight 67 p c f ,  viscosity 35, temperature 
in, 138OF; temperature out, 146OF. Survey-120 15' at 6668 feet, 130 15' at 
6731 feet. 

4/24/81. Test BOPE. Drill 8 1/2 inch hole from 6768 feet to 6834 feet (66 
feet in 12 hours-5 ft/hr). 
1410F; temperature out, 148OF. Survey-130 15' at 6824 feet. 

Mud weight 67 pcf, viscosity 35, temperature in, 

4/25/81. Drill 8 1/2 inch hole from 6834 feet to 6988 feet (154 feet in 23 
hours-7 ft/hr). Mud weight 67 pcf, viscosity 34, temperature in, 142OF; 
temperature out, 152OF. Survey-130 45' at 6918 feet. 

-8 
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4/26/81. 
hours-7 ft/hr). 
ture in, 143OF; temperature out, 152OF. Survey-140 at 7013 feet. 

Drill 8 1/2 inch hole from 6988 feet to 7056 feet (68 feet in 10 
Run temperature log. Mud weight 67 pcf, viscosity 35, tempera- 

4/27/81. Change bits. Drill 8 1/2 inch hole from 7056 feet to 7085 feet (29 
feet in 4 hours-7 ft/hr). 
138OF; temperature out, 1510F. Survey-150 4 5 '  N50E at 7084 feet. 

Mud weight 67 pcf, viscosity 35, temperature in, 

4/28/81. Drill 8 1/2 inch hole from 7085 feet to 7196 feet (111 feet in 19 
hours-6 ft/hr). Change bits. Mud weight 67 pcf, viscosity 36, temperature 
in, 142OF; temperature out, 153OF. Survey-160 at 7147 feet. 

4/29/81. 
hours-4 ft/hr). 
ture out, 154OF. Survey-160 at 7240 feet. 

Drill 8 1/2 inch hole from 7196 feet to 7236 feet (40 feet in 10 
Mud weight 67 pcf, viscos'ity 36, temperature in, 142OF; tempera- 

4/30/81. 
hours-6 ft/hr). 
ture out, 1510F. Survey-150 at 7360 feet. 

Drill 8 1/2 inch hole from 7236 feet to 7364 feet (128 feet in 23 
Mud weight 67 pcf, viscosity 34, temperature in, 1410F; tempera- 

5/01/81. Drill 8 1/2 inch hole from 7364 feet to 7510 feet (146 feet in 17 
hours-8 ft/hr). Change bits. Mud weight 67 pcf, viscosity 34, temperature 
in, 142OF; temperature out, 156OF. Survey-150 30' at 7365 feet; 140 30' a t  
7492 feet. 

5/02/81. 
hours-6 ft/hr). 
ture out, 156OF. (NO SURVEY GIVEN) 

Drill 8 1/2 inch hole from 7510 feet to 7585 feet (75 feet in 12 
Mud weight 67 pcf, viscosity 35, temperature in, 139OF; tempera- 

5/03/81. 
hours-9 ft/hr). 
ture out, 158OF. Survey-130 15' at 7651 feet. 

Drill 8 1/2 inch hole from 7585 feet to 7709 feet (124 feet in 14 
Mud weight 65 pcf, viscosity 35, temperature in, 139OF; tempera- 
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5/04/81. 

hours-11 ft/hr). 
temperature in, 14OoF; temperature out, 161OF. 

Drill 8 1/2 inch hole from 7709 feet to 7964 feet (255 feet in 22 
Pull out of hole for logs. Mud weight 66 pcf, viscosity 34, 

5/05/81. Run logs (DIL, dipmeter, sonic, FDC-CNL, temperature). 

5/06/81. Run in hole with drill pipe. Fill hole with water. Lay down drill 
pipe. 

5/07/81. Nipple up wellhead. Secure well. 

5/08/81. Release drilling rig 1200 hours, 5/8/81. 
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APPENDIX B - 1  

ROTARY B I T  RECORD-IGH #1 

Unknown at time o f  publication. u 
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APPENDIX B-2 

ROTARY B I T  RECORD-IGH #2 

Feet Hours 
Depth Out D r i l l e d  On B i t  

---_ Run No. S ize  Make Type 

1 9 718" Hughes OSC 1J6 350 310 24 

2 6 114" Hughes OSC 16 646 296 7 3/4 

3 6 114" Hughes OSC 35 940 294 15 1 / 2  

4 6 114" Hughes OSC 165 1020 80 5 1 / 2  

5 6 114" Hughes OWV J 1055 35 3 1 / 2  

6 5 5/8" Walker Drag B i t  1164 109 3 1 / 2  

6 1/4" Hughes OWV J 1166 2 2 1/2 7 

8 5 1/8" Walker Mac W3 1165 -1 1 

A l l  b i t s  used were m i l l  t oo th .  The Walker Mac 'W3 b i t  was l e f t  i n  t h e  hole.  
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APPENDIX B-3 

ROTARY B I T  RECORD-COLADO 44X-10 

Feet Hours 
Run No. S ize  Make Type Depth Out D r i l l e d  On B i t  

6 
6 Rerun 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21  
22 

- 
- 
12 1/4" 
12 1/4" 
12 1/4" 
12 1/4 
12 1/4" 
12 1/4" 
12 1/4" 
12 1/4" 
12 174" 
12 1/4" 
12 1/4" 
12 1/4" 
12 1/4" 
12 1/4" 
12 1/4" 
8 1/2" 
8 1/2"  
8 1/2" 
8 1/2" 
8 1/2" 
8 1/2"  

- 
- 
Smith 
Smith 
Smith 
Smith 
Smith 
Hughes 
Smith 
Smith 
Smith 
S e c u r i t y  
Hughes 
Hughes 
Hughes 
Smith 
Hughes 
Hughes 
Smith 
Smith 
S e c u r i t y  
Hughes 
Hughes 

- 
- 
DG 5 
F2* 
F3* 
F3 
F3 
533* 
L4H J 
F3 
L4HJ 
M44N 
XDV 
XWR 
533 
F3 
533 
533 
F3 
F3 
S86F* 
J44* 
544 

- 
1213 
1318 
2584 
2877 
3168 
3384 
386 1 
3961 
4544 
4653 
4828 
4914 
5027 
5329 
5608 
5977 
6488 
6768 
7056 
7196 
7510 
7965 

--- 
--- 

105 
1266 

293 
291 
216 
477 
100 
583 
109 
175 
86 

113 
302 
279 
369 
511 
280 
288 
140 
314 
455 

-- 
-- 
6 

55 1 / 2  
32 1/2 
28 1/2 
20 
41  1/2 
12 1/2 
55 
22 
27 
25 
24 1/2 
43 
47 1/2 
49 
48 1/2 
41 1 / 2  
45 1 / 2  
22 
51 -- 

* I n d i c a t e s  tungsten c a r b i d e  i n s e r t  b i t ;  a l l  o t h e r s  a r e  m i l l  t o o t h  b i t s .  
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APPENDIX C 

CASING AND TUBULARS 

Ho le  Cas i ng Depth Weight 
Ho le  Diameter Diameter J o i n t s  ( f t )  Type # / f t  . 
I G H  # 1  9 7/8" 7 19 361 K55 ST&C 23 

---- ---- 6 1/4" 2 3/8" 47 1482 

32 

9 7/8" 7 1 7  1/2 348 K55 ST&C 23 

5 3/4" 2 3/8" 37 1162 EUE 4.5 

---- I G H  #2 16" 12" 2 40 

94 ---- 44X-10 24" 20" 4? 140 

17 1/2" 13 3/8" 3 1  1213 K55 BT&C 54.5 

12 1/2" Open h o l e  5977 

8 1/2" Open h o l e  7964 
---- -- - ̂-- ---------_I-------- - ___-_ 

a 

c1 

ij 
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APPENDIX D - 1  

LOG LISTINGS 

IGH-1 

3/17/80 Schlumberger Dual Induction Laterolog Scales: 2" & 5" =loo' 
3/17/80 Schlumberger Formation Density-Neutron Log Scale: 5" = 100'  

3/17/80 Schlumberger Sonic-Gamma Ray-Cal iper Log Scales: 2" & 5'' = 100' 

5/6/80 Gearhart-Owen Temperature Log Scale: 2" = 100' 

D-1-1 



' U  
' 0  
i Q  

i ij 

n 
D 

11/17/79 

11 /17 /79 

11/17/79 

11/17/79 

11/17/79 

11/16/79 

1/9/80 

5 /6 /80 

6/4/80 

APPENDIX D-2 

LOG LISTING 

IGH-2 

Schlumberger Dual Induction Laterolog 

Schlumberger Dual Induction Laterolog 

Schlumberger Formation Density-Neutron Log 

Schlumberger Neutron-Gamma Ray-Caliper Log 

Schlumberger Borehole Compensated Sonic Log 

R. F. Smith Lithologic Log 

United Wireline Differential Temperature Log 

Gearheart-Owen Temperature Log 

Dresser Atlas Differential Temperature Log 

Scale: 2" = 100' 

Scale: 5'' = 100' 

Scales: 2" & 5 "  = 100' 

Scales: 2" & 5" = 100' 

Scales: 2" & 5" = 100' 

Scale: 2" = 100 '  

Scale: 2 "  = 100' 

Scale: 2" = 100' 

Scale: 5'' = 100 '  

D-2 -1 



4/16/81 

5/4/81 

4/16/81 

5/4/81 

4/16/81 

5/4/81 

4/16/81 

5/4/81 

4/17/81 

4/17/81 

4/26/81 

5/5/81 

AP ENDIX D-3 

LOG LISTINGS 

44X-10 

Schlumberger Dual Induction Laterolog Scales: 2" & 5"  = 100' 

Schlurnberger Sonic, FDC-CNL, Gr. Scales: 2" & 5"  = 100' 

Schlumberger High Resolution Dipmeter Scale: 5" = 100' 

Schlumberger High Resolution Dipmeter Scale: 5 "  = 100' 

Schlumberger Compensated Neutron-Formation 
Density Scales: 2" & 5 "  = 100' 

Schlumberger Compensated Neutron-Formation 
Density Scales: 2" & 5 "  = 100' 

Schlumberger Sonic, FDC-CNL-Gr Scales: 2" & 5 "  = 100' 

Schlumberger Dual Induction Laterolog Scales: 2" & 5 "  = 100' 

Schlumberger Temperature Scale: 

Pruett Wireline Subsurface Temperature Scale: 

Pruett Wireline Subsurface Temperature Scale: 

Pruett Wireline Subsurface Temperature Scale: 

Schlumberger Lith-Log Abstract Scale: 

D-3-1 

5 'I = 100' 

1 'I = 200' 

1 'I = 200' 

1 'I = 200' 

2 'I = 1000' 
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APPENDIX E 

WELL COMPLETION NOTICES 

E - 1 - 2  U S L - I G H  #1 COMPLETION REPORT 

E-1-3 U S L - I G H  #2 COMPLETION REPORT 

E-1-4 U S L - 4 4 x - 1 0  COMPLETION REPORT 

E - 1 - 1  



i Q  Form 9-330 

C A S l Y O  S I Z E  

12" 
7" 

SUDMIT IN DUPLICATE' 
( S I ~ V  o f  Iwr I n  
r l r u c C i < , n *  4 , "  

lC'\*.Ise SlcleI 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL, SURVEY 

______ _ _  
W E I C A T .  L B / T T .  D E P T H  S E T  (PAD) H O l E  SIZE C E V E N T I N C ~ C O R D  A \ I O I l N T  P U L L E D  - 

32# 1 40' 16" Ready blix 
23# 1 350' __ 9 7/8" 135 Sx Class 'G' 

u 

- 

a 

D E P T H  I N T E R V A L  (HD)  
- - . _ _  - - - . - . . - ._ ._ - - - - 

ii 

A M O U N T  AND K I N D  O F  M A T E R I A L  U S E D  

. -  - 
. -  

13 

TMW.  TUBlNO PR-8. 

D 

WATLR-HRL. CAS-MCP. 1 2 4 - H O U R  F E  
C A S I N O  P R E S S L R E  CALCULATED C~II.-MMI,. 

D 
D 

u 
a 

0 

WELL COMPLETION OR RECOMPLETION REPORT AND LOG * 
011  
W ~ 1 . L  ?:,Il 0 DRY 0 Othrr Geothemal la. TYPE OF WELL: 

b TYPE O F  COMPLETION: 
;!;; 0 ;y- 0 E;,"; 0 0 Other Temp. Observ 

- E:,. 0 
2. N A M E  O F  OPERATOR 

Getty O i l  Company 

P. 0. Box 5237 Bakersfield, California 93388 
. . . . . . . . .. 3. AIIDRESS O F  O P E R A T O R  

-- 
4. 1 . o c A T i n N  OF W K L L  ,~c-po;t locution clearly und irc uccvrtluncc with any s t u t c  r r q v i r r m e Z j *  

Atsueace 1150' South, 1550' East of NIV/Cor 
A t  top prod. Interval reported below 

At  total  depth 

Form n p l r r o v e d .  
I3ud~c.L Uurivui 30. .I2 R351 6 .  

-_____ 
5. l,k:,\Sk; DKRI(;NATIUN ANI) S E R I A L  NO. 

USL-N 13320 
6. IP INDIAN,  A L L O T T E E  OR T R l n O  .*AYE 

7. ( ' N I T  At iRKELlKNT NAMD 

USL . 

\ i * 'Anu  o n  LEASE Y A M D  

Colado Area . 

1GH# 1 

Wi 1 dc a t 

J 

9. W E L L  NO. 

10. P l E L D  AND POOL. OR W I L D C A T  

11. SEC.. T ,  n.. Y.. OH ni,u(:i< A ~ I Q  sunvcy 
OH AREA 

Sec. 26, T28N, R32E '  
M.D.B.Fr M. . - .  > 

i 

1-14. P E R A l l T  NO. DATE I S S U E D  I 13. STATE 
rAnisp 

- I AGS 133-N13320 - I Aug 6 ,  1979 1 Pershing I Nevada 
15. DATE S P L D D E D  I 16. DACE T D .  R E A C H L D  I 1;. DATE C O U P L  ( R e U d V  to prod ) I 18, ELEVATIOhs (DF, RKB, RT, ETC ). I 18 ELEV.  C A S I N O H E A D  

CAMLE T U O L S  
3-5-SO I 3-15-80 I I 4325 t I -  

20. TOTAL DEPTH. Y D  d T M  I 21. PLUO. BACK T.D.. I D  & TM I ??. IF V I  I.TIP1.E CUr\lPL.. I 33 1 Y T F . R V A I . S  B O T A I l Y  T O O L S  
D R I L L E D  1IY 

--- 
25 WAS D I R E C T I O N A L  1 S U R V E Y  Y A D E  

1500' I 
24. P R O D L C l h O  I N T E R V A I . ( S ) .  O F  T H I S  C O \ I I ' L L ~ I O N - T O P .  B O T T O U .  N A M E  ( U D  A L D  T V D ) *  

I 
29. LINER RECORD I 30. TUBING RECORD - __ 

SIZE T O P  (UD) SIZE 

1482 '  - . '  

I I 
33: I'RODVCTION 

PRODLCTION s I E T k i o D  (Flowrng, gun Z i f f ,  pumpsng--rirc and type of pump) WELL S T A T U 8  (Productng or 

SI . ' 
I shut-in) 

DATC F I R S T  P R O D U C T I O S  

I 

- .  L I S T  OF A T T A C H M C N T S  

- -  
@ 36. I hereby certUy tha t  t h e  foregoing and  attached Informatton Is complete and  correct a8 determlned from ail avallable records 

- 1  , - -  - -  - I _. 
r - -  1 

SIGNED !'! /( & =w<-c1 F T I T L E  - DATE 4-14-80 1 maw &J *(See Instructions and Spaces for Additional Data on Reverse Side) 

http://M.D.B.Fr


INSTRUCTIONS 
. p : ,  r 

I !  Gcacrol: Thls form Is deslgned for eubmlttkng a complete and correct well comi)lctlon report nncl log on all types of lands  and  leases to e i ther  a Federal agency or a State agency, 
or b t 5 .  pursuant  to npplicnble Federal aud/or Stnte  laws and regulations. Any necessary spc~lnl Ilistructiorls concerlllng the  use of thlv form and the  number of COI)~CU to LW: 
suLmltt~-1, ~mrtlculnrly with regnrtl to  locul, nren, or rrglonal l~roceclures and pmctlc!es, eitller a r e  shown b c l ~  or ~ 1 1 1  be Issued by, or ulny be ubtnlned from, tlle l t~cal Fccltrul 
and/or  S ta t e  otllce. 
If not fil1.11 ~ i r l o r  t o  t h e  t h e  tlils sumrnnry rword Is submlttc%l. copies of nil c u r r c . ~ ~ l l g  nviiiluble logs (tlrillera, ge~dogls ts ,  euulple and core annlfsls, a l l  types  electric, etc.).  forma- 
tlim nrrtl pressure tests. nud dIrect1~111:11 surveys, should be n t t n c h d  hereto, to  Ihc ertcrlt required by u p p l l ~ : ~ b l e  E'uderal rrncl/or Stnte  laws anti regulatiolls. All attncllmeutd 
s h o u l ~ l  Le listed on th is  ftjrni, we it(-in 35. 
I tem 4: I f  tlwre are  no i1~1pIici1L11e Stute  requirements, locatlous on Federal  or Indinn lnnd should be described in accordnnee with F d e r n l  rcqulreuents. Conuult IOCUI S t a t e  
or Ftdcral dficv for  specific iustructions. 
I t em 18: Irillic.;ite \vliich e levnt im Is used a s  re ferenw (where not otherwise sliown) f o r  depth measllreulerlts glven iII other spnces on tills form and In a n y  nttachtlreuts. 
I t ems 22 and 24: I f  th i s  \vel1 is comldeted for  sepurilte prot lu~t ion fC0111 Illore thun one iutcrvnl  zone ( n ~ ~ l t i p l e  c o r r ~ p l e t i o ~ ~ ) ,  so s tn te  in ltelu 22, nnd in lteul 24 sllow the produc111g 
lrlterviii, iir iritervals. t o p ( s ) .  b(Jttolll(S) and  narne(s )  (If m y )  for  only the i~iterv:il reported In Itmu 33. S u l d t  11 w p n r a t c  rep,rt (page) ou this  form, adaluntcly i*lentitieti, 
fo r  w i 4 1  additionnl interval  to be separately protluced, showing the nddit1~111aI th tn  pertiiicnt t~ s1ic.11 Ir~tervul. 
I tem 29: " S a d 8  C r m o ~ t " :  Attuchetl S U p l ~ k n l c u t ~ l  records for this u-ell sho111d sliow the detai ls  of uliy 11l111ti]rle YtEge cerrlentlng nnd t h e  location of the  cementing bel. 
I tem 33: Submit  a scpnrate c u ~ p l e t i o n  report on  this  forui for eat.h interval to  be sep:~rately ~ ~ r o t l ~ ~ c e c l .  (&:e Instruction for itelus 22 and  2-1 above.) 

Sce lnstructlons on Iteiiis 22 nud 24, nncl 33, below rcgnrding scpnrnte reports f o r  scpnrnte rompictions. 

31. S L ' l l l I h H Y  OF POHOUS ZONES: 
b l l O H  d1.L I U P O H T A ~ T  ZOSEY OP WROBITr AND COWTENTS TUEREOP; CORED INTERVAL8 ; AXD ALL DRILL-STBM TESTS, I N C L O D I N 0  
DLPT'H I S I L R V A L  TESTED, CUBHION L BED, T I M E  TOOL OPEN. FI.O\VINO A N D  SIIIIT-IN PRESSURES. A N D  RECOVEBIEB 

Alluvium 

.'. Lakebed sed. 

Phylite 

M P  

. .  ... 

* .  

- 
, BOTTOM 

. . .  

-_ 
DEYCILIPTION, CONTENTS, ETC. 

Gray to buff clays, fine sands and 
gravels 
Poorly consol. coarse gravels, mbbles, 
clays and sand stringers 

Dense dark gray to black, fract. with 
calcite fillings 

. .  

. .  .. . 

. .  

.. , 

.. . 
I 

OEOLOGIC M A R K E R S  38. 

NAbID 
TOP 

YEAS. DCPTE 

1150 ' 

r w c  vcar. DEPTH 

* 1150' 

I .  

- 



n 

- - . -  
I 

15. D A T E  S P U D D E D  16. DATE T.D. R E A C H E D  17. DATE C O M P L .  ( R e a d y  t o  prod:.) RPa, 

UNITED STATES SUDMlT IN DUPLICATE' 

13. C O U X T Y  OIL 13. 3 T d T E  
P A E l S q  

Pershmg 1 Nevada 
RT, GE,  ETC,). 19. ELEV.  C A S I X I C H E A D  

( S w  1 1 1  Iirr In 
.IITU~ I I ~ S I I ' *  o n  
I , \C l .U  a l t l r )  DEPARTMENT OF THE INTERIOR U GEOLOGICAL SURVEY 

c7 0 WELL COMPLETION OR RECOMPLETION REPORT AND LOG * 
I .  \ Y  

r L L  0 ( \AI .  CI DRY 0 Other Geothermal la. TYPE OF WELL. 

b TYPE OF COMPLETION: 

C A S I Y O  S I Z E  

12" 
7 

' Getty Oil Company 
3. AIIDRCSS OP U P k R A r O R  

A \ I O U N T  P U L L E D  _- -. - ..-_ -..- WLlC 

32# 40 I' 16" I Ready Miu 
234 9-7/8"1 135 SKS plus Mclit. 

Rt. I, Box 197X, P. 0. Box 5237, Bakersfield, CA 93388 
4. LOCATION OP W E L L  (ficport locatton clearly and: ~n accordu,GlclTh any State reqtltrcmcntd). 

A t s u d n c e  21OO'S., 2275' E. of Northwest Comer of Sec. 10 - 
T. 27 S. R. 32 E., HEWY 

A t  top prod. lntervnl repo(ted below 

A t  totnl depth 

14. P E R U I T  NO. D A T E  I S S U E D  I AGS 133-N13320 I 9-6-79 

I 

USL N-13321 - --__- 
ti. IY I N I I I A S .  A L I A I T T Y E  V R  rnium N A L I C  

~ 

i .  l"1T A C R L t : > l L s T  N A M E  

0. W E L L  so. 

USL-IGH 52 

Colado Area 
10. FIELD A H D  POOL. O R  W I L U C A T  

11. SYC. .  T.. R.. Y.. OH nI.octi A ~ J J  S U U V C Y  

S ~ C .  1 0  - T.27 S. - 
OR AREA 

R. 32 E., HE&&? 

I No I 21. W A S  W E L L  C O R E D  26. TYPE E L r P T R I r  AND O T H E R  L O G S  R U S  

C-, BHCS, Gmim-Caliper, Temwrature (MG) Nn 

I I ---I I I 
I I 

I 

1 I I .  
30. TUBING RECORD 20. LINER RECORD 

B O T T O M  ( & I D )  S A C K S  C E \ l & X T *  1 S I Z E  I D E P T H  SET ( H D )  I P A C K E R  LET ( W D )  

3 7/Qll llK71 I l- T O P  (BID)  

I I I- 1 I -  -"" I LA"L I 
I I I I I I 

I 8 2  

I 
' ACID, SHOT. FRACTURE. CEMENT SQUEEZE. ETC. 31. P E R r O H A T I O N  RLCURD (Intcrval,  arze and number) 

DEPTX I N T E R V A L  ( M D )  I A \ I O U S T  A N D  K I N D  OY XATLEIA; USED 

1 I ~ - - -.- - - - . - -  - _  . - .  
I I 
I I , -  I I 

33.0 PRODUCTION 
P R O D C C T I O N  M E T H O D  (F lowing,  gar l f l t ,  pumP*ng--rlze and type 01 pump) I WELL STATCE (Producmg or 

rhut-tn) I D A T E  YIRBT P B O D U C T I O H  

1 - I 
I 011. O R A V l T T ~ A P l  ( C O R l . )  WATLR-IIEI,. - I  - 

84. DIIPOSITION or O A S  (So ld ,  w e d  lor fuel, vented, cte.) I T E I T  W I T X E I B X D  BY 

DATE or  TEST 

ILQW. TUBIN0 IRm.9. 

.. . 
L 

35. L i a r  or ATTACXSICXTS 
\ 

d d ! e .  I k b r  Ir complete and correct am detrrmlocd from all nrallable record. 

81CxED T I T L E  P,qen t * D A T E '  12-3-79 
+(See Instructions and Spaces for Additional Data on Reverse Side) 



General: l h i s  form is designed for submitt ing a complete and  correct weli conll~letlon report  and log on a1l'typt.s of lands  and  leases to either a Federal agency or a State agency, 
o r  both, IiIirsiiant to  apIilicnble Fecleral aIid/or Sta t e  l:i\vs and  regiIhtionS. hl ly  IlecCssarY Special illStrlICti~JL~S concerrliIlg the  use of this form and the  number of copiLy to 
suliuiittctl, Imrticularly with regard to  loc:il, area, or regional iirocalures ant1 ilractfces, e i ther  a r e  show1 below or will be issued by, or m:ly be obklined from, the  local Fc:ti~rai 
nrid/or St a t e  c d i i c e  
I f  not file11 prior to  the  t ime th is  summary  rclcord i s  sublriitted, clrpies of all ciirrerltly :ivuilaI~le logy (drillers, geologists, sample an11 core nuaiysis, aii types electric, e tc . ) ,  fornia- 
tlon ant1 pressure tests, and directional surreys,  should be nttac:hed hereto, to the  ex ten t  required by ulJplicuble Federal and/or Sta le  laws and rebwlations. -411 a t t i t l . i i~u t ,~~ts  
shoiild be listed on th i s  forni, see item 35. : 
I tem 4: I P  rhere arc no applicable State requirements, locntious ou Federa l  or Indian  land should be described in nccortlunce with Ipederul raluirrmentu.  Consult local Stace 
or I.'c.clcrul (d1ic.c for specific. instructions. 
I tem 18: Indiczite w1iic.h elevation i s  used as reference (where not otherwise sliown) for depth measurenientu given iu other  spaces on th is  forrlt and in any  nttachmeuts. 
Items 22 and 24: I f  t h i s  well is conilJleteti for  separate production froni more thari one interval zone (uiilltiple conlldetion), so s ta te  in itell1 22, n1ill ill iterri 2.1 show the  1irollui:iIlg 
interval. o r  iiirervals. t o p ( s ) ,  bottonl(s) and  narne(s) (if a n y )  for only the  intervill reported Fn item 33. Submit a wpurnte  reyurt (page) on tllis form, adcyiuatc:iy itleutiilr.tl, 
for  e:i(4i :itltlitional interval to  be separately produced, showing the ndditio~inl (lata pertiuctnt to siicti interval. 
I tem 29: "soc'ks Cem??it": Attached sil~ilJlemental records for this well should sliow the  delzzils of any u~ul t ip ie  Stiige cementing and the  locatiou of t h e  cementing tool. 
I tem 33: Subinit a separa te  completion report  on this form fo r  each i u t e r w l  to be separately produced. 

See instructions on itcnis 22 anti 24, and 33. below reg:irtli~lg sep:irnte reports for  separate courpletiony. 

(See instruction for items 22 and  2 i  alwve.) 

Y ; 

~, - 1 .  

, .  

, - ,  . I  

I I :  , 
! ' .  ! 
i t ; , :  
i ; '  , I .4' 

; I  

, :  I 
I , .... . \ I  

I 
! ' ,  ! . .  , ,  

. . .  

I 
- 1 ,  

I Y 1 '  - 1  . "  
-* 35. SI'JIJIARY O F  POROUS ZONES: 

bllOU AI I. 1 b l l ' l ) l t T A ~ T  Z O Y E S  OF POROSITY AND CONTENTS THEREOF ; CORED INTERVALS ; AKD ALL DRII.L-8TOhI T E S T S ,  INCLODIN0 

DESCRIPTION. CONTENTS,  LTC 
- 

. I  

- 
GEOLOGIC MARKERS 38. 

-. , , ,; ---- 
i ' FOH\IATION ' BOTTOM T O P  TOP 

N A M E  

- 
~~ 

MEAS.  D E P T E  

I I 

! 

,- 

.: 

I 

! 
I :  

! 

, 

.. . -. 
. I :  

. .  . 
, ,  

. .  
I '  

-- 
8 7 1 - 2 3 3  

I 
-,  U 5 GOMRNMENI PRINTING OFFICE 1%3---0-683636 

I /  
- 1  I ' ' I  



n 

(ktrv 5 6 4 )  
SUDhlIT IN DUPLICATE.  

( S w  t l l l w r  111 

I ' \ C I . L  all lcl 

t UNITED STATES 
% I T " ,  111111" 4 , "  DEP.4RTMENT OF T H E  INTERIOR 

li 
GEOLOGICAL SURVEY 

WELL COMPLETION OR RECOMPLETION REPORT AND LOG * 
:?kLL 0 t;yLl. a DRV 0 Other m t h e r m l  la. TYPE OF W t L L .  

b TYPE OF COMPLETION. 

' Getty Oil Company 
3. AIIDRCSS or ormuron 

Rt. 1, Box 197X, P. 0. Box 5237, Bakersfield, CA 93388 

A t a u d = c e  2100'S., 2275' El. of Northwest C o r n e r  of Sec. 10 - 
-- 

4. L O C A T I O ~  o r  n E L L  t K <  port locatron clearly and r n  a c c o r $ u t ~ t ~ h ~ y - S ~ e ~ t r c m c n t ~ )  - 
T. 27 S. 2. 32 E., HBG?I 

At top prod. Interval repo4ted below 

At  totnl deptb 

9. W I L L  NO. 

USL-IGH $2 

Colado Area 
10. FIILD   ti^ POOL. oa V ~ I L D C A T  

11. SUC.. T.. R.. u.. on DI.OCK A Z O  S V C V C Y  

S ~ C .  10 - T.27 S. - 
O R  AREA 

R. 32 E., HB&l? 
13. C O U N T Y  OR I 13. STATE 14. PERUIT NO. D A T E  I S S C E D  I AGS 133-N13320 I 9-6-79 P A R I S H  

I Pershmq I Nevaea 
15. DATE S P U D D E D  16. DATE T.D. REACHED 17. nATE tIO.\IPL. ( R e a d y  to  Prod.) 

R ~ D ,  BT, cR,  ET^,). 10. &LEV.  C A S I N G I I E A D  

10-30-79 11-16-79 1 11-18-79 4235' &t. .. 

23. 1 S T E R I A l . S  c A n L L :  Tont.8 H O W  $1 A S  I D R I L L E D  BY R O T A R Y  T O O L S  

. I 25. W A S  OIRECT:ON= 

I165 ' 
24. P R O D U C I X Q  I S T E R V A L ( S ) .  OF T H I S  COMI'LETIOX-~~;;EIDTTOY. N A ~ I C  (YD A N D  T V D ) .  

8 U R V C P  Y A D E  

No 
26. TXPC E L E C T R I C  AND O T I I E R  L O G 8  R U h  I 27. W A 8  W E L L  C O B I D  

D I L ,  FDC-CNL, EHCS, Gmna-Calipcr, TmErature (MG) No 
CASING RECORD (Report all strangn act an well)  --__ 

C E \ I F h T I \ G  R E C O R D  A \ I O U > T  P U L L E D  
HOLE SIZE 

Ready Mix 
Tr 348 9-7/8", 135 SKS plus  Addit. 

I I -I I I 
1 I 

I I I 

28. L I N E R  RECORD 30. TL'UISG RECORD 

DEFTR SET (MU) 1 P A C K E R  SET ( ) I D )  S I Z E  a1zn T O P  ( & I D )  

I 
I I I I 

ACID. SHOT. FRACTURE. CEM'EVT S O l T F F 7 F  Frr 1 82. 
31. P E R I O R A T I O N  RECORD (Intcrual, nsze a n d  number) - 

. - - -.------. I--. 

1 A U O U N T  A N D  K I N D  O P  W A T E R I A L  CSLD D E P T H  I N T E R V A L  ( 3 I D )  I 
I 1 

33.0 FRODUCTIOX 
DATE r i n m  P B O D V C T I O ~  

W E L L  ~ T A T L B  (Producing o r  
d~ul-sn)  

G A B O I L  aATI0 
I 

P R O D C C T I O X  M E T H O D  (F loumg,  ga8 lift, pumpmg--rlzc and  type of pump) 

- 
W A T t n - B E L .  

I OIL G R A V I T T - A P I  ( C O B l . )  CAB-MCC. WATLR-HBL. 

- 
.. . 

I I I T E 8 T -  W I T X I 8 B C D  - I  81  

I 24-ROIlR PI I 
DATE or  T C S T  

110~. ~ I N O  mma. CASINO PRCSSCRE CALCULATED nIl.--Bnrl. 

84. DISPOSITION o r  O A B  (Sold, ured /or fuel ,  vented, ctc.) 

- 
35. LInr 0. A l T A C B S I E X T B  

\ 
,-,(.& * hereby certlfy that  tba forrgoln: and attached lnforrnatlon Ir completc and correct a# determlned from al l  available recorda 
1 ,-I u EICNBD TITLE Agent ' DAm' 12-3-79 

*(See Inrtructiona and Spaces for Additional Data on Revene Side) n w 



n 
btlllMI I I N  I b 1 1 1 ' 1  I ( ' A T E *  

, h d ' a l l l l l  r 1 1 1  

.I 0 I,, 1,111, * a ,  

t . \ t , . ,  1 1 1 8  I 

UNITED STATES 
DEPARTMENT OF THE INTERIOR 

WELL COMPLETION OR RECOMPLETION REPORT AND LOG * 

id 

GEOLOGICAL SURVEY 

0 
i3 

I 

31. r s R r o R A T i o N  RECORD (Infercol,  n i x  atid numbrr) 32. ACID. SIIOT. FRACTURE. CEMENT SQUEEZE. ETC. 
~ . -. - - .. . . .. -. . . . . - 1 - -  - .  -. .. 

DP.1 '711  I K T E H V A I .  (MI,) A \ 1 0 1 ' N T  A N D  U I N D  ( IF  S I A T E R I A I .  I 'SED __ -.__ ____ 
. ~ 

SIGNED . TITLE Agent ___ ___ DATE 
. \ \ .  _ -  

I * . $ \  

*(See Instructions and Spaces for Additional Sata on Reverse Side) 
1 7 - 1  . , ' 



6 5 . .  

General: This form l s ' d e s i & d  for submitting a complete and correct we cOmPletfon ibDort and log on all t o M  of 1a"ndS and leases toelther a Federal agency or a . S k t t  age&, 
or both, pursuant to appllcable W e r a l  and/orState laws'and regulatlons. Any necesStWY lnatructlons roncerning the used fils form and' the number or coplea to be 
submitted, particularly wIth regard tolocai, area, or regtonal~procednres and practlces.'elther are shown below br wiU,tie h u e d  by, o e m y  -& obtained from, the local Federal 

.s 2, 
, .  
I '  

' .A 
: . ( : :  :: 1 INSTRUCTIONS 

P. i !  i 1 i ; '  ' , l ' . y i j ' .  . .  

. -  . 

. 

__._ ~ - . -  - 
, , , _ _ _ _ - -  - 

I G I  

I 
. .  , 

. I  . , -  
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DRIL.LING COSTS, WELL 44X-10 

GETTY OIL CO. 
USL 44X-10 

SEC. 10 - T 27 N - R 32 E 
PERSHING COUNTY, NEVADA 

WELL DEPTH 7965 FT 

DRILLING CATEGORY 

1. Locat ion  Prepara t ion  

2. Mob i 1 i z a t  ion/Demobi 1 i z a t  i o n  

3. D r i l l i n g  Contractor  

4. D r i l l i n g  Mud & Chemicals 

5. Cementing 

6. B i t s  

7. Fuel  

8. Equipment Renta ls  

9. T ranspor ta t ion  

10. D r i l l i n g  Superv is ion 

11. Casing and Tubing 

12. We 1 1 head 

13. Logging & L i t h o l o g y  Log 

14. Miscel laneous 

TOTAL 

NOTE: Does no t  i nc lude  a d d i t i o n a l  temperature logs and 
abandonment costs .  

COST ( $ )  

$ 26,299.00 

8,927 .OO 

357,630.00 

35,000 .OO 

23 , 505.00 

98 , 200.00 

56,000 .OO 

76,095.00 

74,214.00 

20 , 000.00 

51,792.00 

7 , 000.00 

116,000.00 

20 , 000.00 

$970 , 662.00 

s” F-1-1 
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APPENDIX G 
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GEOPHYSICAL MAPS!/ 

ELECTRODYNE SURVEYS 

Structural Interpretation Map 
Gravity and Magnetic Survey Station Location Map 
Simple Bouguer Gravity Map 
Secondary Derivative Gravity Map 
Total Magnetic's Map 
Magnetic Field Variation Map 
DC Electrical Resistivity Sounding and Profiling 

DC Electrical Resistivity Sounding Map 
Parallel E-Field DC Electrical Resistivity Profile Map 
0.03-0.05 Hz Apparent Resistivity Reconnaissance Map 
14 Hz Normalized Apparent Resirtivity Reconnaisance Map 
Anomalous Low Resistivity Value Areas (Possible Geothermal Prospects) Map 
Time Domain EM Soundings Map 
Scalar MT-AMT Vector Telluric, and Telluric Profile Location Map 
Proposed Temperature Gradient Drill Test Program Map 

Location and Time Domain Electromagnetic Sounding Location Map 

i/Available through UURI/ESL, 420 Chipota Way, Salt Lake City, UT 84108 

G-1-1 
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