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INTRODUCTION 

Well Richard Weishaupt #1, Stillwater Geothermal Prospect, 

Churchill County, Nevada was drilled to further evaluate 

the geothermal potential of the Stillwater Prospect. Phase 

II of Contract No. DE-AC08-79 ET 27012, between Union Oil 

Company of California and the United States Department of 

Energy, applies to the drilling of this well. Maps showing 

the location of the Stillwater Prospect and the location of 

Richard Weishaupt #1 well are found in Figures 1 and 2, 

respectively. 

Discussion and presentation of technical data are organized 

in three catagories. These are drilling, geologic, and 

reservoir summaries. All depths are measured from the 

drilling rig Kelly bushing datum, unless otherwise stated. 

-1-



FIGURE 1 
MAP SHOWING LOCATION OF 
STILLWATER PROSPECT AREA 
CHURCHILL COUNTY, NEVADA 

(INDICATED BY ) 
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DISCUSSION OF DRILLING OPERATIONS 

RICHARD VffilSHAUPT #1 

STILLWATER PROSPECT 

CHURCHILL COUNTY, NEVADA 

I. LOCATION PREPARATION AND CONDUCTOR PIPE INSTALLATION 

The drill site was constructed prior to moving the 

drilling rig on location. A one-mile long gravel access 

road, a gravel covered location, and drilling sump were 

built. A 36" hole was drilled to 59' below ground level 

by Dick Howell's Hole~Drilling Service. The 30" 

conductor pipe was run to 59' balow ground level and 

cemented to surface using ready mix cement. 

II. 26" HOLE SECTION - 315' (20" Casing - 299') 

Brinkerhoff-Signal Rig #2 was moved in and rigged up. 

The rig went on day rata at 0800 hours, 5/14/81. Richard 

VJeishaupt #1 was spudded at 1600 hours, 5/14/81. A 

17-1/2" hole was drilled to 315'. (Note: All depths are 

measured from kelly bushing unless otherwise stated.) 

The hole was opened from 17-1/2" to 26" using a hole 

opener. A 20" casing string was set at 299' and cemented 

to surface. 
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Discussion of Drilling Operations 

R. Weishaupt #1 
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II. 26" Hole Section (Cont'd) 

The 20" casing was cut off and a 20" wellhead was welded 

on. Blowout prevention equipment, consisting of a 20" 

single-gate preventer dressed with blind cams and a 20" 

bag-type preventer, was installed and function tested. 

No problems were encountered in the 26" hole section. 

III. 17-1/2" HOLE SECTION - 1404' (13-3/8" Casing - 1390') 

A 17-1/2" hole was drilled to 1404'. Electric logs were 

run. The well began flowing water while preparing to run 

casing. In order to kill the water flow, the bit was run 

to bottom and the drilling fluid density was increased 

from 67 lbs/ft to 72 lbs/ft . After killing the 

water flow, a 13-3/8" casing string was set at 1390' and 

cemented to surface. 

The 13-3/8" casing was cut off and a 12"-900# casing head 

was welded on. The weld was pressure tested to 1000 

psi. Blowout prevention equipment, consisting of a 

12"-900# double-gate preventer dressed with blind rams 

and pipe rams, a 12"-900# bag-type preventer, and a 12" 

rotating head, was installed. 
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III. 17-1/2" Hole Section (Cont'd) 

The cement level in the 13-3/8" x 20" annulus had dropped 

to 22' below ground level. A top off cement job was 

performed to bring the cement level to surface. The 

B.O.P.'s and casing were successfully pressure tested to 

1250 psi. 

IV. 12-1/4" HOLE SECTION - 5095' (9-5/8" Liner: 1181'-5078') 

A 12-1/4" hole was drilled to 2964'. (Directional 

drilling operations were commenced at this point. The 

target objective was to be 2400' due west from the 

surface location when the true vertical depth reached 

9500'.) A turbodrill and bent sub were used to kick the 

well off from vertical and direct it on a due west 

course. Three bit runs using the turbodrill were 

required in order to obtain the desired well course. 

An angle building bottom hole assembly was used to 

complete drilling of the 12-1/4" hole to 5095'. At this 

point the inclination angle had been built to 22° from 

vertical and the well course was approximately due west. 

Inclination and well course were to be maintained at 

these values until total depth in order to reach the 

desired target. 

-6-



Discussion of Drilling Operations 
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IV. 12-1/4" Hole Section (Cont'd) 

Electric logs were run over the 12-1/4" hole section. An 

equipment failure in the logging unit resulted in 

obtaining only a portion of the planned suite of logs. 

The 9-5/8" liner was hung from 1182' to 5078' and 

cemented over its entire length. 

Approximately eight hours after the liner cement job was 

completed, the well began flowing water from the 9-5/8" x 

13-3/8" liner lap. In order to kill the water flow, the 

bit was run to the liner hanger and drilling fluid was 
3 

mixed to a density of 72 lbs/ft and circulated 

around. After killing the water flow, a cement squeeze 

job was performed across the 9-5/8" x 13-3/8" liner lap. 

The cement was drilled out and the liner lap was 

successfully pressure tested to a 1.0 psi/ft equivalent 

gradient. 
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V. 8-3/4" HOLE SECTION - 10,014' (7" Slotted Liner: 

4972'-9995') 

An 8-3/4" hole was drilled to 10,014'. A locked bottom 

hole assembly was used to maintain inclination angle and 

weii course during most of the 8-3/4" hole section. Two 

bit runs using a pendulum bottom hole assembly were 

necessary to drop inclination angle. At completion the 

well was 2306' west and 357' south of the surface 

location at 9569' true vertical depth. 

Three washouts occurred in the 4-1/2" drill pipe while 

drilling the 8-3/4" hole section. These washouts 

occurred in spite of Tuboscope inspecting the 4-1/2" 

drill pipe as a precaution prior to spudding the well. 

Although no twist-offs resulted from the washouts, three 

days of rig time were lost in finding and removing the 

washed-out pipe. 
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8-3/4" Hole Section (Cont'd) 

Due to the rig depth rating for 4-1/2" drill pipe of 

8500', drill pipe was changed out at 8541'. 

Approximately 5000' of 4-1/2" drill pipe was laid down 

and replaced with 5000' of 3-1/2" rental drill pipe. The 

3-1/2" drill pipe was run between the 4-1/2" drill pipe 

and the bottom hole assembly. Connections were made 

using 4-1/2" drill pipe to complete drilling to total 

depth. 

While drilling at 9544', the drill string became stuck. 

A pill of Pipe-Lax and diesel was spotted around the 

bottom hole assembly, but the pipe did not come free. A 

free-point indicator was run inside the drill string and 

indicated the string to be stuck in the 3-1/2" drill pipe 

approximately 160' above the bottom hole assembly. The 

Pipe-Lax and diesel pill was pumped up across the stuck 

point, and the drill string became free. Differential 

sticking appeared to be the cause of the stuck pipe. In 

order to prevent further sticking problems 2% diesel was 

added to the mud. 
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8-3/4" Hole Section (Cont'd) 

Electric logs were run over the 8-3/4" hole section. 

Several equipment and logging tool failures resulted in 

obtaining only a portion of the planned suite of logs. A 

combination blank, slotted, and drilled-hole 7" liner was 

hung from 4972' to 9995'. This liner was not cemented in 

place. 

A retrievable bridge ^lug was set in the 9-5/8" liner, 

and the 9-5/8" x 13-3/8" liner lap was successfully 

pressure tested to a 0.9 psi/ft gradient. A casing 

caliper inspection log was run over the entire length of 

the 13-3/8" casing. The log indicated the 13-3/8" casing 

to be in excellent condition. A 10"-600# master valve 

and 10"-600# x 12"-900# crossover spool were installed 

between the wellhead and B.O.P.E. and successfully 

pressure tested to 500 psi. The bridge plug was 

retrieved. 
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Page Eight 

8-3/4" Hole Section (Cont'd) 

A perforation washing tool was run to the bottom of the 

7" liner. The drilling fluid was displaced with fresh 

water and the hole was flushed clean. The wash tool was 

used to flush drilling fluid in 7" x 8-3/4" annulus clean 

as the drill pipe was pulled out of the hole and laid 

down. 

After laying down dritl pipe, the master valve was closed 

and the B.O.P.E. was removed. The rig went on moving 

rate at 0800 hours, 6/29/81. Rig equipment was torn out 

and ready for move at the end of the working day, 6/30/81. 
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UNION OIL CO. OF CALIFORNIA 

GEOTHEKMAL DIVISION 

WELL RECORD 

LEASE RAch&rd Weishaupt 
WELL # 1 
FIELD S t i l l w a t e r Prospect 
LOCATION laOQ' TitoT̂ th and 1400' West of SE 

Comer of Section 1. T 19N. R 30E. 
ChurehlTl County. Nevada 

DEPTH: T . D . IQQ14 T . V . D . 9569 E .T .D.9995 

COMPANY ENGINEER GrlytyHng/Brav 

SPUD DATE3-14-81 COMP. DATE 6-29-8L 
CONTRACTOR Brlnlcerhoff-Slgnal D r i l l i n g Co 
RIG # 2 
ELEVATIONS: GROUND 

TO GROUND 27 
3895 ' 

K . B . 
K . B . TO LOWER CASING HEAD 2 7 ' 

EXPL. X TYPE WELL 
STM HOT WT: 
DRY HOLE X 

APPROVED 

DEV. 
INJ 

rt^fc ^ .^ 

SIZE 
30" 
20" 

13-3/8" 
9 - 5 / S " 

7 " 

WEIGHT 
106#/ft 

9 4 # / f t 
6 1 # / f t 
i n * / f i -
7fi*/f^ 

GRADE 

H - 4 0 
K-SS 

H-flO & K-S-i 
K-SS 

CASING RECORD 

THREAD 

S - M . T.TRP 

TOP 

Surf. 
S u r f . 
n a ? ' 
Lo-r?' 

BOTTOM 
7 6 ' 

2 9 9 ' 
1 3 9 0 ' 
SOTS' 
999 S ' 

am . -

REMARKS 
Cemented eo s u r f a c e 
Cemfinted t o a u r f a p . d 

r.amianraii f r n m n H 7 - S n 7 « 

Aot teMAtSSr 

PRESSURE RATING 

WELL HEAD ASSEMBLY 

CASING HEAD SPOOL 
iWUiWttMHIIWW S P O O L 

MASTER VALVE(S) 

MAKE 

TO! 
WKM 

TYPE 

S - Q - g -

SIZE 
J I I L 

WKM 
Crossover 12"xl0" 

a U m i m 

Gate 
CASING HEAD VALVES 2X WKM 
iPiaiBHMntMimi t s a n a w wnocEac 
SWAB V2VLVE ~ 

_6a£s_ 
J 2 1 

3.Q00#^ 2.OOO* 

JZ. 
Z.QQQtf 
2.QQ0# 

_WSL Gate J L Z.QQOil' 

STEAM E N T R I E S : DEPTH L B S . INCREASE 

None 

SLOTS BLANK 
SLOTTED L I N E S FROM TO FROM TO 

Approximately every other Joint slotted (or drilled holes) over entire length (see 
casing detail). 

TEST DATA 

RIG TEST DATE 

... IJone 

WHP FLP TEMP 

O R I F I C E S I Z E 

POUNDS/HOUR 

REMARKS: 
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Well History 
Union Oil Camoany af Calitanila 

unran T V P C WCUL 

Geothermal 
7^- eOMPAMV 

Union Oil Co. of California 

gjchard Weishaupt 

SOTHTT—• 

C h u r c h i l l 

19H SOB 

UOeATIOH 

laOO' N o r t h and 1 4 0 0 ' West of SE C o m e r of 
'SiiZ-

S t i l l w a t e r Prospect 

Sect ion 1 . T 19W. R30K. Church i l l County. SV 
LlVlfWM * ' M U a ' ' \ilm*. l l tMA. lUaVATION 

3895 
MALI BCVUTMU 

5/14/81 6/29/81 10,014' 

ZL *'''*^. 357* Sotith aad 2306' Heat of Surface Location 

CASwe mcoao WILL PATA 

3 0 " 
2 0 " 

13-3/8 
~9^5/a 

SSSL 
7 6 ' 

•"Sow . . „ . „ . „ „ . . . 

nOaO. a mtmra. . W P O W M (kae._ue«_ 
aiPMSTBI 

sone neeone 

?i9!Sf..!i!!it:ity!!S!... 
*AL>a.LaTTen 

MMKns . HoeaoM 

C 
DAT! OSFTM 

Moved in and rigged up Brinkerhoff-Slgnal_Rlg.JI.2. 5-14r::a.l. ,3^S-9S....i§73JS*:P.*.... 
4^ 0800 hou r s . 05-14-81 . Mixed mud. D r i l l M ami s e t rathQl!»......_Mj|de 
UP 17-1/2" b i t . RIH to 3 0 ' . Siwidded.weU a t 1600 hours . 05-14-81. 

..D.xlU«A_ftifflimft„..fxQ«JLaijM..J.lL.......Dr.UIs»^^ 
^X3'. Circulated to clean hole at 2400 hours. 

•m,. . .MM—.MlHk JlSRam-I±tiuiA-jxa-^0-l3aliii~QS!mia.,.-.Si^^ 
JJ5JL*_J3p.«a».«dLlZ=li2.!.^JbiaU_t.a..Zfi" —Clxcala tSMt-hoI* . . 
..slgaiiu...-Jlladm-Jibaxt--txis.a...-..M..^^ — 
Jainta-.2Q.'.'-.2.4i_H:::4fl...h»t£-ra«1ng...wl£h...HCIHC0.-2a'l-3.tah-ln._fJ^ 

J l s a 3 . X t a t a J L 3 2 S i a ! i l a - - J S t a h h a d . : . i n t a - £ 2 j ^ ^ 
..SixcBuUtjRd.. JP.Tii»p.«d.J5.Q_.cublcLJaftCJlG"-..c.(»«imt....wl1rfi...4.QX...S5A-l»^^^^^ 
,..Earlit«»....3.Z....(J<U.*_.0..»5;S„..C3ra.-2...and...2X...CaC3ij....ffl.Ilo^ 
..l'.G!.V...caa«at...w±£k.2Z....CaCl2...-...IIiJ5ilacBd.ja±cl^ 
.-a£-.210flL.1innT^ Gonri irmnmir rn tTima.—r.^xnt^arn^^ 7'iOL.nih1r f e a t , 

^ n A >.«m«.«- mmnrrxaa ^w an- r fa r» . S^ag^<^ Mil l In flTurrr^—EOH-SiCh. 
_drlJX.9ip«u—Ifiia.. 

5-J.6-SL WDC. Cut~o?f 3 0 " a a d 20"""eaa ing . Camanii: a F U n S e l o w ' g r o u n a ' : : ffeneg 
oa 20" SOW eaaiag head. Installed 20", 

j g j i 20" Eydrll. 
accumulator. Tested BOP. OK 

S||affer,,3lngie gate y l t h CSO 

.ii58.«<l.J .. 
RIH 

Laatailed pitcher__ni2Ble .and___flow line 
" " '~Mada""up J f - T / J " drill assembly 

to 290'. Drilled cemant and shoe. CJeanad out rat hole. Drilled 
- T f - T / ' i " liola from 3B''~'ter TSiJ"' 
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R. Weishaupt-1 Page 2 

05-17-81 Drilled 17-1/2" hole from 750' to 1404'/ Rigged 
up Schlumberger. Ran temp, log from surface to 
1396', wire line measure. Max 173°F indicated on 
log run. Schlumberger lost 4 hours repairing 
equipment. Ran Sonic log from 1390' to 298', 
209'?. Ran DIL from 1388' to 298', 218'F. Ran 
CNL-FDC from 1386' to 298', 231'F. 

05-18-81 Ran Dipmeter from 1386' to 298', maximum 
temperature 242'F. Rigged down Schlumberger RIH 
with 17-1/2" bit to 1374'. Cleaned out fill to 
1404. Circulated and conditioned mud. POH. 
Rigged up casing tools. Made up shoe joint. 
Well flowed due to Artesian water flow. Rigged 
down casing crew. RIH with 17-1/2" bit to 
1404'. Built mud wt. to 72# cu ft. Water flow 
ceased. POH Prepared to run casing. 

05-19-81 Ran 34 joints 13-3/8" 61# K-55 butt casing, 
landed with HOWCO float shoe at 1390' and float 
collar at 1350* (-total 1391.81') Rigged down 
casing tools. RIH with stab-in assembly. 
Engaged float collar. Circulated, prepared to 
cement. HOWCO mixed and pumped 1470 cu ft. "G" 
cement with 1:1 Perlite, 40% SSA-1, 3% Gel and 
0.5% CFR-2, followed by 150 cu. ft. "G" cement 
with 40% SSA-1 and 0.5% CFR-2. Displaced with 80 
cu. ft. water. CIP at 1030 hours. Good cement 
returns (300 cu ft) to surface. POH with 4-1/2" 
drill pipe. •WOC. Cut off 13-3/8" casing. 
Removed 20" BOE. 

05-20-81 Installed 12"-900 SOW casing head. Tested to 
1000 psi - OK. Installed 12"-900 Cameron BOP 
with 12"-900 Hydril. Cement dropped to 22'. 
HOWCO topped cement from 22' to surface. 
Installed rotating head and flow line. Tested 
BOE and casing to 1250 psi, OK. 

05-21-81 Drilled 12-1/4" hole from 1404' to 2317'. 

05-22-81 Drilled 12-1/4" hole from 2317' to 2964' 

05-23-81 Turbodrilled 12-1/4" hole from 2964' to 3036' 

05-24-81 Turbodrilled 12-1/4" hole from 3036' to 3143'. 

05-25-81 Drilled 12-1/4" hole from 3143' to 3428' 

05-26-81 Drilled 12-1/4" hole from 3428' to 3474'. 
Turbodrilled 12-1/4" hole from 3474' to 3549'. 

-16-



R. Weishaupt-1 Page 3 

05-27-81 Reamed 12-1/4" hole from 3429' to 3549'. Drilled 
12-1/4" hole from 3549' to 4139' with angle 
building assembly. 

05-28-81 Drilled 12-1/4" hole from 4139' to 4664'. 

05-29-81 Drilled 12-1/4" hole from 4664' to 5095'. 
Conditioned hole. Rigged up Schlumberger. 

05-30-81 Ran DIL log from 1390' to 5090'. Schlumberger 
log (sonic) failed during run. Conditioned hole 
fbr casing. POH. Ran casing. 

05-31-81 Ran 19 joints 9-5/8" 40# N80 butt and 79 joints 
9-5/8" 40# K-55 *butt casing with Midway 13-3/8" x 
9-5/8" liner hanger, with HOWCO float shoe at 
5078' and HOWCO float collar at 4989.74', and 
hanger at 1182.20'. (Total with accessories 
3895.80'). Cooled hole prior to cementing. 
Cemented with HOWCO as follows: 100 cu ft. 
water, 112 .:cu~ ft Sepiolite flush, followed by 
1961 cu ft "G" cement with 1:1 Perlite, 40% 
SSA-1r 3% Gel, 0.5% CFR-2, and 0.5% HR-7. 
Followed by 200 cu ft "G" cement, with 40% SSA-1, 
0.5% CFR-2, displaced with 1719 cu ft mud. 
Bumped plug with 1800 psi. Good returns during 
job. CIP 0900 hours. Pulled out of seal 
receptacle. Circulated out Perlite and cement 
cut mud.; POH. RIH with 12-1/2" bit to 1182'. 
Circulâ jed. POH." Laid down 8" drill collars. 
Picked up 6-1/2" drill collars. Well began to 
blow while handling tools. 

06-01-81 RIH with 12-1/4" bit to 1180'. Well flashed on 
bottoms up. Mixed mud. Raised mud weight to 72 
lbs per cu. ft. Controlled water flow. POH. 
RIH with HOWCO 13-3/8" RTTS tool at 1136'. 
Tested casing above RTTS to 1200 psi and BOPs 
with pipe rams. HOWCO pumped 56 cu ft mud into 
liner lap, with good psi breakdown to 400 psi 
pumping rate. Pumped 200 cu ft "G" cement with 
40% SSA-1 and 0.5% CFR-2 into lap at 20 cu. 
ft.minimum at 400 psi. Displaced with 100 cu ft 
mud to a 200 psi final pressure. No bleed back, 
well static. Waited 15 minutes, no flow. 
Released RTTS. POH. Closed CSO rams. WOC 6 
hours. RIH with 12-1/4" bit while picking up 
6-1/2" drill collars. 
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R. Weishaupt-1 Page 4 

06-02-81 Drilled cement from 1136' to 1182'. Circulated. 
POH. RIH with 8-3/4" bit #8 to 1182'. Drilled 
cement and seal receptacle. Tested liner lap to 
a 1.0 gradient, OK. POH. RIH with 8-3/4" bit on 
locked drilling assembly. Drilled cement, float 
collar and shoe. Drilled 8-3/4" hole from 5095' 
to 5210'. 

06-03-81 Drilled 8-3/4" hole from 5210' to 5526'. 

06-04-81 Drilled 8-3/4" hole from 5526' to 5960'. 

06-05-81 Drilled 8-3/4" hole from 5960' to 6159'. 

06-06-81 Drilled 8-3/4" hole from 6159' to 6324'. 

06-07-81 Drilled 8-3/4" hole from 6324' to 6474'. 

06-08-81 Drilled 8-3/4" hole from 6474' to 6864'. 

06-09-81 Drilled 8-3/4" hole from 6864' to 7212'. 

06-10-81 Drilled 8-3/4" hole from 7212' to 7314'. POH. 
Retrieved survey instruments. Changed bit and 
BHA to reduce torque. Magna-Glo'd all tools and 
drill collars. Laid down 2 bad drill collars. 
RIH to tight spot at 5826'. Reamed to 5886'. 
RI;H. 

n 
06-11-81 RIH to 7224'. Reamed from 7224' to 7314'. 

Drilled 8-3/4" hole from 7314' to 7357'. Lost 
150 psi pump pressure. Pumped softline. Chained 
out of hole. Found washout 9 stands and one 
single out. (Wash out in tube one foot below 
box.) Laid down washed out joint. RIH. Drilled 
8-3/4" hole from 7357' to 7626' with bit #13 at 
2400 hours. ' 

06-12-81 Drilled 8-3/4" hole from 7626* to 7920'. 

06-13-81 Drilled 8-3/4" hole from 7920' to 8040'. 

06-14-81 Drilled 8-3/4" hole from 8040' to 8386'. Drilling 
break from 8064' to 8072' with no fluid loss. 

06-15-81 Drilled 8-3/4" hole from 8386' to 8541'. POH. 

06-16-81 Drilled 8-3/4" hole from 8541' to 8635'. 
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R. V7eishaupt-1 Page 5 

06-17-81 Drilled 8-3/4" hole from 8635' to 8914'. 

06-18-81 Drilled 8-3/4" hole from 8914' to 9121'. 

06-19-81 Drilled 8-3/4" hole from 9121' to 9517'. 

06-20-81 Drilled 8-3/4" hole from 9517' to 9544'. Stuck 
pipe at 9544' while making connection. (Driller 
slowed down pump and stopped rotary to grease 
swivel). Worked stuck pipe with full 
circulation. Spotted 30 bbl "Pipe Lax" diesel 
pill. Worked stuck pipe and moved pipe-lax pill 
at 20-minute intervals. Rigged up McCullough 
Wipeline & Free Point. Found pipe 100% free at 
8880'. V7orked stuck pipe and move Pipe-Lax to 
8850' Pipe pulled free. Circulated out 
Pipe-Lax and conditioned mud. 

06-21-81 Continued conditining mud. Drilled 8-3/4" hole 
from 9544' to 9615'.Lost 200 psi pump pressure. 
POH. Did not find-wash-out. Drilled 8-3/4" hole 
from 9615' to 9649'. Lost 350 psi pump 
pressure. POH. wet, looking for leak 

06-22-81 Drilled 8-3/4" hole from 9649' to 9668'. Lost 
200 psi pump pressure. POH. Found wash out in 
4-1/2" drill pipe 33 stands down, in tube 6" 
above pin. RIH. 

06-23-81 Broke circulation. Lost 200 bbls of mud. Drilled 
8-3/4" hole from 9668' to 9932'. 

06-24-81 Drilled 8-3/4" hole from 9932' to 10,014'. 
Circulated. POH. Rigged up Schlumberger.' Ran 
DIL sonic logging tool. Tool failed on bottom. 
Maximum temperature=290''F. Attempted to run DIL 
temperature log. Tool failed on surface. Lost 
five hours attempting to log. Ran DIL from 
10,002' to 5080'. Maximum temperature=305''F. 
Prepared to run sonic log. 

06-25-81 I4ade 2 unsuccessful attempts to run sonic log. 
Tool failed twice on bottom. Maximum temperature 
=305°P after 18 hours static. Lost additional 6 
hours. Total 11 hours lost. RIH with CNL-FDC 
log from 10,002' to 1300'. Maximum 
temperature=321''F, after 22 hours static. Mads 
several unsuccessful attempts to run temperature 
log. Tool failed. 7 more hours lost. Total 18 
hours lost. Rigged down Schlumberger^ RIH to 
condition mud. 
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R. Weishaupt-1 Page 6 

06-26-81 Circulated at shoe. RIH to 10,014', no fill. 
Circulated and conditioned mud with full returns, 
after losing 300 bbls of mud. POH. Laid down 
drill collars. Rigged up and ran 124 joints of 
blank, drilled and slotted 7" 26# K-55 8-round 
LT&C casing with orange-peeled shoe. Picked up 
7"x9-5/8" Midway liner hanger. 

06-27-81 Made up hanger. RIH with liner. Hung liner with 
hanger at 4972' and shoe at 9995'. Released 
hanger. POH. Made up Baker Model C retrievable 
bridge plug. RIH and set same at 1400'. Spotted 
200' gel pill above bridge plug. Tested 
9-5/8"xl3-3/8" liner lap to 500 psi. Held OK. 
Rigged up Dialog and ran casing caliper over 
13-3/8" casing from 1182' to surface. Log showed 
excellent condition. Rigged down Dialog. 
Removed BOE. Installed 10"-600 VJKM valve, 2 
crossover spools, spacer spool. Re-installed BOE. 

06-28-81 Tested BOE and master valve to 500 psi. Held 
OK. RIH with retrieving tool. Cleaned out gel 
pill, retrieved bridge plug. POH. Picked up 
perforation washer. RIH. Displaced mud with 
water. POH, washing liner slots and holes. Laid 
down drill pipe. All returns at completion of 
washing were clear of drilling mud. Had 100% 
returns throughout washing operations. 

06-29-81 Completed laying down drill pipe. Closed master 
valve. Removed BOPE. Released rig at 0800 hours. 
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R. Waishaupt #1 

CASING DETAIL 

NO. 
JTS. OESCRIPTION LENGTH TOP BOTTOM 

20" CASING DETAIL 

33 

96 

20" HOWCO Stab-in 
float shoa 
20" 94# H-40 
buttress casing 
Landed abova KB • 1.00' 

13-3/8" CASING 

13-3/8" HOWCO Down 
Jet Float Shoa 
13-3/8" 61# K-55 
buttress easing 
13-3/8" HOWCO 
stab-in float collar 
13-3/8" 61# K-5S 
buttress casing 
Landed above KB » 1.50' 

9-5/8" CASING 

2.65 

297.35 

2.07 

37.-22 

1.45 

1351.07 

296.35 

-1.00 

1388.24 

1351.02 

1349.57 

-1.50 

299.00 

296.35 

1390.31 

1388.24 

1351.02 

1349.57 

9-5/8" HOWCO Super 
Seal Float Shoe 

9-5/8" 40# N-80 
& K-55 buttress 
casing 

9-5/8" HOWCO Super 
Seal Float Collar 

9-5/8" 40# N-80 
& K-55 buttress 
easing 

13-3/8"x9-5/8" 
Midway liner hangar 

Total 
Hung below KB 

2.00 

84.51 

1.75 

3800.54 

7.00 

1182.20 
5073.00' 

5076 5078 

4991.49 5076 

4989.74 4991.49 

1189.20 4989.74 

1182.20 1139.20 

-21-



R. Waishaupt-l 
Casing Detail page 2 

Note: All casing is 7" 26# K-55 8-round LT&C 

NO. 
JTS. DESCRIPTION LENGTH TOP BOTTOM 

7" LINER 

1 

2 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 

Blank with Orange 
Peeled shoe 
Drilled holes 
20-1.5-1/4RH 
Blnnk 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-i.5-l/4RH 
Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-i.5-l/4RH 
Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-1.5-i/4RH 
Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-1.S-1/4RH 
Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 

PERFORATION DESCRIPTION 

20-•1.5-.25 RH = 20 rows per 

43.01 

84.50 

39.86 
42.23 

36.94 
38.54 

40.89 
42.96 

38.97 
42.10 

38.41 
42.14 

40.13 
34.82 

42.79 
39.98 

41.94 
35.64 

40.93 
42.50 

40.01 
43.14 

36.38 
42.11 

40.44 

foot - 1 

9951,99 

9867.49 

9827.63 
9-785.40 

9748.46 
9709.92 

9669.03 
9626.07 

9587.10 
9545.00 

9506.59 
9464.45 

9424.32 
9389.50 

9346.71 
9306.73 

9264.79 
9229.15 

9188.22, 
9145.72 

9105.71 
9062.57 

9026.19 
8984.08 

3943.64 

9995.00 

9951.99 

9867.49 
9827.63 

9785.40 
9748.46 

9709.92 
9669.03 

9626.07 
9587.10 

9545.00 
9506.59 

9464.45 
9424.32 

9389.50 
9346.71 

9306.73 
9264.79 

9229.15 
9138.22 

9145.72 
9105.71 

9062.57 
9026.19 

3984.08 

5 inch centers -
,25 inch diameter round hole -
160 holes per foot. 
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R. Weishaupt-1 
Casing Detail page 3 

Note: All casing is 7" 26# K-55 8-round LTiC 

NO. 
JTS. 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
6 

1 
1 
1 
1 
1 
1 

DESCRIPTION 

7" LINER (cont'd.) 

Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-1.5-1/4SB 
Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drill€Ki holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-1/5-1/4RH 
Blank 
Drilled holes 
20-i.5-l/4RH 
Blank 
Drilled holes 
Blank 
Drilled holes 
Blank 
Drilled Holes 
20-1.5-1/4RH 

LENGTH TOP BOTTOM 

41.96 

41.97 
42.35 

40.91 
40.83 

42.56 
42.40 

40.33 
34.76 

40.91 
42.63 

40.13 
40.82 

40.12 
40.00 

44.33 
34.30 

41.85 
41.70 

43.45 
249.12 

40.48 
42.38 
39.27 
40.93 
43.74 
40.65 

8901.68 

8859.71 
8817.36 

8776.45 
8735.62 

8693.06 
8650.66 

8610.33 
8575.57 

8534.66 
8492.03 

8451.90 
3411.08 

8370.96 
8330.96 

8286.63 
8252.33 

8210.48 
3168.78 

3125.33 
7876.21 

7835.73 
7793.35 
7754.03 
7713.15 
7669.41 
7628.7 

8943.64 

3901.68 
8859.71 

8817.36 
8776.45 

8735.62 
8693.06 

8650.66 
8610.33 

8575.57 
8534.66 

8492.03 
8451.90 

8411.08 
8370;96 

8330.96 
3286.63 

8252.33 
3210.48 

3168.73 
8125.33 

7376.21 
7335.73 
7793.35 
7754.03 
7713.15 
7669.41 
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R. Weishaupt-1 
Casing Detail page 4 

Note: All casing is 7" 26# K-55 8-round LT&C 

NO. 
JTS. DESCRIPTION LENGTH TOP BOTTOM 

7" LINER (cont'd.) 

1 
1 

1 
4 

2 

1 
1 

1 
1 

3 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

Blank 
Drilled holes 
20-1.5-1/4RH 
Blank 
Drilled holes 
20-1.5-1/4RH 
Slotted 
18-2-6-150 
Blank 
Slotted 
18-2-6-150 
Blank 
Slotted 
18-2-6-150 
Blank 
Slotted 
18-2^-150 
Blank 
Slotted 
18-2-6-150 
Blank 
Slotted 
18-2-6-150 
Blank 
Slotted 
18-2-6-150 
Blank 
Slotted 
18-2-6-150 
Blank 
Slotted 
18-2-6-150 
Blank 
Slotted 
18-2-6-150 
Blank 
Slotted 
18-2-6-150 

PERFORATION DESCRIPTIOl! 

42.84 
41.00 

41.15 
159.79 

77.20 

40.80 
42.16 . 

40.88 
41.51 

122.33 
38.97 

39.38 
40.91 

40.55 
38.57 

42.31 
41.24 

43.72 
38.35 

40.93 
40.73 

40.80 
41.70 

40.99 
38.08 

7585.92 
7544.92 

7503.77 
7343.98 

7266.78 

7225.93 
7183.82 

7142.94 
7101.43 

6979.10 
6940.13 

6900.75 
6859.84 

6819.29 
6780.72 

6738.41 
6697.17 

6653.45 
6615.10 

6574.17 
6533.39 

6492.59 
6450.39 

6409.90 
6371.32 

7628.76 
7585.92 

7544.92 
7503.77 

7343.98 

7266.78 
7225.98 

7133.82 
7142.94 

7101.43 
6979.10 

6940.13 
6900.75 

6359.34 
6319.29 

6730.72 
6738.41 

6697.17 
6653.45 

6615.10 
6574.17 

6533.39 
6492.59 

6450.89 
6409.90 

18-2-6-150 = 18 rows per foot - length of slot = 2 inches -
6-inch centers - 150 mesh slot 

16-2-6-80 = 16 rows per foot - length of slot = 2 inches -
6-inch centers - 80 mesh slot 
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R. Weishaupt-1 
Casing Detail page 5 

Note: All casing is 7" 26# K-55 8-round LT&C 

NO. 
JTS. 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

1 
1 

5 
1 

1 
1 

1 
1 

1 
1 

1 
1 

3 

4 

2 

DESCRIPTION 

7" LINER (Cont'd.) 

Blank 
Slotted 
18-2-6-150 
Blank 
Slotted 
18-2-6-150 
Blank 
Slotted. 
18-2-6-150 
Blank 
Slotted 
18-2-6-150 
Blank 
Slotted 
18-2-6-150 
Blank 
Slotted 
13-2-6-150 
Blank 
Slotted 
13-2-6-150 
Blank 
Slotted 
13-2-6-150 
Blank 
Slotted 
13-2-6-150 
Blnnk 
Slotted 
18-2-6-150 
Blank 
Slotted 
13-2-6-150 
Slotted-
16-2-6-250 
Slotted 
16-2-6-30 
Blank 
Midway 7"x9-5/8" 
Liner Hanger and 
TieHoack receptacle 

LENGTH 

40.78 
38.45 

39.86 
41.78 

40.95 
39.16 

36.67 
39.29 

36.63 
38.71 

41.16 
38.32 

196.48 
38.21 

41.10 
38.35 

37.69 
38.89 

39.28 
39.65 

40.76 
41.29 

123.14 

156.33 

81.90 
8.50 

TOP 

6331.04 
6292.59 

6252.73 
6210.95 

6170.00 
6130.84 

6094.17 
6054.38 

6018.25 
5979.54 

5938.38 
5899.56 

5703.08 
5664.87 

5623.77 
5584.92 

5547.23 
5503.34 

5469.06 
5429.41 

5388.65 
5347.36 

5219.22 

5062.39 

4980.49 
4971.99 

BOTTOM 

6371.32 
6331.04 

6292.59 
6252.73 

6210.95 
6170.00 

6130.34 
6094.17 

6054.88 
6018.25 

5979.54 
5938.39 

5399.56 
5703.08 

5664.37 
5623.77 

5584.92 
5547.23 

5508.34 
5469.06 

5429.41 
5338.65 

5347.36 

5219.22 

5062.39 
4930.49 
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STA 

1 
2 
3 

5 
6 
7 
8 
9 
10 

11 
12 
13 

15 
16 
17 
13 
19 
20 

21 
22 
23 
24 
25 
26 
27 
23 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 
46 
47 
43 
49 
SO 

MEAS-
OEPTH 

0 
1300 
2241 
2619 
2932 
2972 
3003 
3035 
3066 
3097 

3198 
3322 
3449: 
3506 
3636 
3763 
3357 
3951 
4075 
4264 

4413 
4607 
4977 
5183 
5275 
5462 
5850 
5967 
6064 
6222 

6411 
6560 
6686 
6311 
6937 
7062 
7157 
7283 
T427 
7521 

7614 
7801 
7897 
3054 
8212 
8337 
8462 
8541 
8725 
8333 

VERT. 
DEPTH 

0 
laoo 
2241 
2619 
2932 
2972 
3003 
3035 
3066 
309T 

3197 . 
3320 
3446 
3502 
3631 
3757 
3350 
3943 
4066 
4252 

^402 
4584 
4932 
5122 
5207 
5379 
5735 
5342 
5930 
6074 

6249 
638 3. 
6505 
6622 
6739 
6355 
6943 
7060 
7193 
7280 

7366 
7539 
7623-
7773 

• 7913 
8033 
8148 
3220 
3389 
8534 

DRIFT 

ANGLS 3SARI1^G 

CUMULATIVE 
CQORSIMATES 

N S l - ) t '^t-J 

0 . 0 0 
0*50 
0*25 
0 .50 
0 . 5 0 
0 . 7 5 
2 . 0 0 
2 . 5 0 
3 * 5 0 
4 . 5 0 

7 . 5 0 
3 * 5 0 
9 . 2 5 
8 . 0 0 
7 . 0 0 
7 . 0 0 
7 . 0 0 
7 . 7 5 
9 . 5 0 

1 2 . 0 0 

1 4 . 0 0 
1 7 . 2 5 
2 2 . 0 0 
2 3 . 0 0 
2 3 . 0 0 
2 3 . 0 0 
2 4 . 0 0 
24*75 
2 4 . 7 5 
2 3 . 2 5 

2 1 . 7 5 
2 0 . 7 5 
21 ^25 
21.^25 
2 1 . 7 5 
2 2 . 2 5 
2 2 . 0 0 
2 2 . 2 5 
2 2 . 5 0 
2 2 . 0 0 

2 2 . 2 5 
2 2 . 2 5 
2 2 . 2 5 
2 3 * 0 0 
2 3 . 0 0 
2 3 . 5 0 
2 3 . 2 5 
2 3 . 0 0 
2 3 . 7 5 
2 3 . 7 5 

N3 7E 
N37E 
N71W 
N47W 
N27W 

N75W 
N37W 
S73W 
S60W 
S60W 

S54W 
S56W 
.S52W 
S66W 
Na2W 
N87W 
N37W 
HHTti 
S85W 
N86W 

S83V1 
S85W 
S83U 
S84W 
S34W 
S32W 
S84W 
S80W 
sa9w 
S39W 

S84W 
S83V* 
S84M 
S34M 
S33V» 
sa3w 
S82W 
S34W 
S79W 
S79W 

S79W 
ST9W 
S79W 
S7au 

S7 3W 
S73W 
S77W 
S73W 
S77W 

0 
6 
9 

10 
12 

13 
13 
13 
12 
11 

5 
- 5 

- 1 6 
- 2 1 

m 
- 2 1 
- 2 0 
- 2 1 
- 2 1 

- 2 0 
- 2 3 
- 3 6 
- 4 5 
- 4 9 
- 5 8 
- 7 7 
- 8 4 
- 8 7 
- 8 9 

- 9 3 
- 9 9 

- 1 0 4 
- 1 0 9 
- 1 1 4 
- 1 2 0 
- 1 2 4 
- 1 3 0 
- 1 3 3 
- 1 4 5 

- 1 5 2 
- 1 6 5 
- 1 7 2 
- 1 8 4 
- 1 9 8 
- 2 0 8 
- 2 1 9 
- 2 2 5 
- 2 4 1 
- 2 5 5 

0 
5 

2 
0 

0 
- 1 
- 2 
- 4 
- 6 

- 1 4 
- 2 9 
- 4 4 
- 5 2 

- 9 5 
- 1 0 7 
- 1 2 6 
- 1 6 1 

- 1 9 6 
- 2 4 7 
- 3 7 0 
- 4 4 9 
—fc>^4 
- 5 5 7 
- 7 1 0 
- 7 5 3 
- 7 9 9 
- 3 6 3 

- 9 3 5 
- 9 R 9 

- 1 0 3 4 
- 1 0 7 9 
-1125 
- 1 1 7 1 
- 1 2 0 7 
- 1 2 5 4 
- 1 3 0 8 
- 1 3 4 3 

- 1 3 7 7 
- 1 4 4 7 
- 1 4 8 2 
- 1 5 4 2 
- 1 6 0 2 
- 1 6 5 0 
- 1 6 9 9 
- 1 7 2 9 
- 1 3 0 0 
- 1 3 6 2 

H >̂  
EM 

a 
H 

8 
tA 
H 
33 
U 
OCJ 
D 
X 

u 
I 

EH 
CO 
H 
l 4 

P o 

I 
ts> 
0 1 
I 

H 
EH 
O 

Oi H 
Eri 

S t a t i o n 51 i s 
51 10014 

e x t r a p o l a t e d assuming s t a t i o n 
9569 2 3 . 7 5 S77W 

50 survey remains cons tan 
- 3 5 7 - - 2 3 0 6 



DRILLING RIG SPECIFICATIONS 

RICHARD WEISHAUPT #1 

STILLWATER PROSPECT 

CHURCHILL COUNTY, NEVADA 

RIG: 

RIG POWER: 

DERRICK: 

MUD PUMPS: 

MUD TANKS: 

WATER TANKS: 

LIGHT PLANTS: 

BOP EQUIPMENT; 

MUD MAINTENANCE EQUIP
MENT: 

TRAVELING EQUIPMENT: 

DRILL STRING: 

ROTARY TABLE; 

FUEL TANKS: 

Brinkerhoff-Signal Drilling Co. rig #2 
Unit U-36A 600 HP with 2-engine compound, 
22" Parkersburg hydromatic brake, 1-1/8" 
drilling line 

2 AC 25,000 diesel engines on compound 
1 Detroit 16 V71 on #1 pump 
1 AC 25,000 on #2 pump 

127' Lee C. Moore 450,000# rating with 
25' substructure 

2 X EMSCO DA-500 (7-1/2" x 16") 

2 steel pits - 700 bbl capacity 

1 X 600 bbl skidded, 1 x 500 bbl skidded 

2 X 60 KW 

12" 3000 #WP double gate and spherical, 
80 gal Hydril accumulator with remote 
controls 

Milchem EVS 24 shaker, Milchem Mud Cleaner 

Oilwell 66 - 250 ton block, Byron Jackson 
BJ-4125 125 ton hook. Oilwell PC225-225 
ton swivel 

4-1/2" 16.60 Grade "E" drill pipe 
8" O.D. and 6-1/2" O.D. drill collars 

27-1/2" 

1 X 8000 gal skidded, 1 x 6000 gal 
skidded 
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DRILLING FLUID SUMMARY 

RICHARD WEISHAUPT #1 

STILLWATER PROSPECT 

CHURCHILL COUNTY, NEVADA 

The mud system used in drilling Richard Weishaupt #1 consisted 

mainly of bentonite, water, caustic, and lignite. As problems 

were encountered during the drilling operation, other mud 

products were added. 

Two water flows, one in the 17-1/2" hole section and one from 

the 9-5/8" X 13-3/8" liner lap, occurred when the mud weight 

was less than approximately 67 lbs/ft . The water flows were 

easily killed by increasing the mud weight with barite to 72 
3 

ibs/ft . The fact that the well did not flow from the 8-3/4" 

hole section after the mud was displaced with watar indicates 

that over-pressured zones must have been isolated by the 

13-3/8" and 9-5/8" casing strings. 

Rotating torque in the 8-3/4" hole section was above average. 

Drilling detergent, walnut hulls, and mica were added in 

attempts to reduce torque. Although these additions did not 

noticeably reduce rotary torque, there was no increase in 

torque with depth after additions were begun. 
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Drilling Fluid Summary 

Richard Weishaupt #1 

Page Two 

A Pipe-Lax and diesel pill successfully freed differentially 

stuck pipe in the 8-3/4" hole section. After the pipe was 

freed, 2% diesel was added to the mud.. This had the effect of 

reducing filtration rate and producing a thinner, slicker, 

tougher filter cake. 

Only negligible amounts of lost circulation occurred while 

drilling. On two occasions, on trips at 9668' and 10,014', 

surge pressures while running in the hole caused the formation 

to break down. At 9668' lost circulation material was added 

and circulation was regained after pumping 200 bbls. At 

10,014' lost circulation material was not added and circulation 

was regained after pumping a total of 300 bbls. 

Drill pipe corrosion was not noticeable. Three corrosion rings 

were run indicating corrosion rates of 5.6, 0.6, and 2.1 
2 

lbs/ft /yr. The ring which indicated a rate of 5.6 
2 

lbs/ft /yr was run for too short a time period for its 

results to be significant. 

-29-



DRILLING FLUID PROPERTIES DETAIL 

RICHARD WEISHAUPT #1 

STILLWATER PROSPECT - CHURCHILL COUNTY, NEVADA 

Funnel 

Date 

05-14-81 
05-15-81 
05-16-81 
05-17-81 
05-18-81 
05-19-81 
05-20-81 
05-21-81 
05-22-81 
05-23-81 
05-24-81 
05-25-81 
05-26-81 
05-27-81 
05-28-81 
05-29-81 
05-30-81 
05-31-81 
06-01-81 
06-02-81 
06-03-81 
06-04'-81 
06-05-81 
06-06-81 
06-07-81 
06-08-81 
06-09-81 
06-10-81 
06-11-81 
06-12-81 
06-13-81 
06-14-81 
06-15-81 
06-16-81 
06-17-31 
06-18-81 
06-19-81 
06-20-81 
06-21-81 
06-22-81 
06-23-81 
06-24-81 
06-25-81 

Depth 
(ft) , 

315 
315 
683 
1404 
1404 
-
-
2273 
2964 
3017 
3132 
3347 
3550 
4038 
4599 
4933 
-
5095 
5095 
5230 
5485 
5902 
6160 
6300 
6460 
6811 
7175 
7314 
7603 
7920 
7935 
8374 
8541 
8604 
3914 
9121 
9469 
9544 
9626 
9668 
9890 
10014 
10014 

Mud Weight 
(lb/ft3) 

67 
66 
68 
67 
72 
-
-
72 
77 
70 
70 
72 
68 
72 
70 
70 
-
68 
64 
67 
68 
69 
71 
69 
68 
68 
70 
68 
63 
69 
69 
69 
69 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 

Viscosity 
(sec/qt)API 

35 
33 
33 
30 
42 
-
-
45 
39 
36 
37 
35 
27 
44 
38 
42 
-
32 
28 
38 
40 
42 
50 
45 
42 
38 
43 
38 
40 
42 
42 
41 
40 
40 
40 

- 38 
39 
41 
40 
40 
41 
40 
40 

Viscosity 
(cps) 

5 
4 
5 
4 
8 
-
-
15 
14 
12 
10 
13 
4 
14 
13 
15 
-
10 
2 
11 
11 
14 
20 
15 
16 
10 
22 
10 
16 
15 
12 
19 
15 
18 
16 
15 
11 
12 
13 
14 
17 
16 
16 

Point 
(lb/100ft2) 

11 
6 
14 
8 
16 
-
-
10 
12 
9 
7 
9 
1 
8 
4 
9 
-
20 
1 
6 
6 
9 
16 
10 
9 
6 
11 
6 
4 
6 
5 
5 
6 
6 
3 
7 
5 
6 
6 
5 
6 
6 
6 

(lb/100 ft2) 
lOsec/lOmin 

5/8 
1/3 
4/9 
5/10 
5/12 

-
3/12 
2/15 
3/17 
1/7 
1/6 
0/0 
4/16 
3/22 
3/13 

3/16 
0/0 
1/12 
1/12 
2/11 
4/18 
2/6 
1/4 
0/3 
2/6 
0/2 
1/2 
1/3 
1/2 
1/2 
1/3 
1/3 
2/3 
1/2 
0/2 
0/2 
0/2 
0/2 
0/3 
1/2 
1/2 

EH 

9.4 
9.4 
11.3 
9.2 
9.1 
-
-
9.2 
8.8 
9.9 
9.8 
9.8 
9.4 
10.8 
10.3 
9.9 
-
9.0 
8.0 
10.2 
10.2 
10.4 
10.1 
10.9 
10.4 
10.2 
10.2 
10.0 
10.0 
10.3 
9.8 
9.9 
10.3 
10.1 
10.1 
10.0 
10.5 
10.6 
10.0 
10.5 
10.0 
10.4 
10.4 
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DRILLING FLUID PROPERTIES DETAIL 

RICHARD WEISHAUPT #1 

STILLWATER PROSPECT - CHURCHILL COUNTY, NEVADA 

DATE 

05-14-81 
05-15-81 
05-16-81 
05-17-81 
05-18-81 
05-19-81 
05-20-31 
05-21-81 
05-22-81 
05-23-81 
05-24-81 
05-25-81 
05-26-81 
05-27-81 
05-28-81 
05-29-81 
05-30-81 
05-31-81 
06-01-81 
06-02-81 
06-03-81 
06-04-81 
06-05-81 
06-06-31 
06-07-31 
06-08-81 
06-09-31 
06-10-81 
06-11-81 
06-12-81 
06-13-81 
06-14-31 
06-15-31 
06-16-81 
06-17-81 
06-18-81 
06-19-81 
06-20-81 
06-21-81 
06-22-81 
06-23-31 
06-24-81 
06-25-81 

DEPTH 
(ft) 

315 
315 
683 
1404 
1404 
-
-

2273 
2074 
3017 
3132 
3347 
3550 
4033 
4599 
4933 
-

5095 
5095 
5230 
5485 
5902 
6160 
6300 
6460 
6811 
7175 
7314 
7603 
7920 
7935 
8374 
8541 
3604 
8914 
9121 
9469 
9544 
9626 
9668 
9890 
10014 
10014 

FILTRATE 
(ml/30 min.) 

API 

NC 
NC 
NC 
NC 
18.3 
-
-

19.6 
20.0 
19.2 
19.2 
18.6 
20.0 
15.6 
13.6 
12.0 
-

NC 
NC 
21.6 
20.8 
17.6 
14.6 
13.6 
14.6 
14.6 
14.4 
14.0 
14.4 
13.2 
15.2 
14.4 
15.2 
16.0 
15.6 
15.6 
16.4 
14.0 
12.3 
12.0 
12.0 
11.6 
11.6 

CAKE 
THICKNESS 
(32nd in)API 

2 
2 
2 . 
2 
2 
— 
-
2 
3 
2 
2 
2 
2 
2 

~ 2 
2 
-
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ALKALINITY 
OF MUD 
(pm) 

1.0 
1.1 
1.5 
,05 
.1 
-
-
.25 
.1 
.3 
.3 
.35 
.15 
.7 
.6 
.3 
-
.1 
TR 
.65 
.7 
.7 
.45 
.9 
.45 
.3 
.35 
.25 
.35 
.5 
.2 
.25 
.3 
.25 
.25 
.2 
.5 
.6 
.2 
.45 
.3 
.4 
.4 

ALKALINITY 
OF FILTRATE 

(Pf/Mf) 

.2/.25 

.2/.25 

.3/.3 
TR/TR 
.05/.! 
_ 
m 

.l/.l 
TR/.05 
.3/1.0 
.3/1.0 
.3/1.1 
TR/.6 
.5/1.2 
.4/1.1 
.2/.8 
-

.1/.5 
TR/TR 
.15/.25 
.15/.25 
.2/.4 
.15/.3 
.3/.5 
.2/.4 
.15/.5 
.15/.35 
.1/.4 
.15/.55 
.25/.75 
.1/.55 
.1/.55 
.15/.55 
.1/ .5 
.1/.45 
.1/.4 
.3/.3 
.4/.9 
.15/.5 
.3/.7 
.2/.6 
.3/.7 
.3/.7 

CHLORIDES 
(ppm) 

600 
600 
1000 
1400 
1425 
— 
-

1200 
1400 
1600 
1500 
1450 
1000 
800 
850 
850 
-

1600 
600 
500 
500 
550 
550 
550 
500 
500 
450 
450 
450 
650 
400 
350 
350 
350 
350 
350 
350 
350 
300 
300 
275 
275 
275 
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DRILLING FLUID PROPERTIES DETAIL 

RICHARD WEISHAUPT #1 

STILLWATER PROSPECT - CHURCHILL COUNTY, NEVADA 

DATE 

05-14-81 
05-15-81 
05-16-81 
05-17-81 
05-18-81 
05-19-81 
05-20-81 
05-21-31 
05-22-81 
05-23-81 
05-24-81 
05-25-81 
05-26-31 
05-27-81 
05-28-81 
05-29-81 
05-30-31 
05-31-81 
06-01-81 
06-02-81 
06-03-81 
06-04-81 
06-05-81 
06-06-81 
06-07-81 
06-08-31 
06-09-81 
06-10-81 
06-11-81 
06-12-81 
06-13-81 
06-14-31 
06-15-31 
06-16-81 
06-17-81 
06-18-81 
06-19-81 
06-20-81 
06-21-81 
06-22-81 
06-23-81 
06-24-81 
06-25-31 

DEPTH 
(ft) 

315 
315 
683 

1404 
1404 
-
-

2273 
2964 
3017 
3132 
3347 
3550 
4033 
4599 
4933 

-
5095 
5095 
5230 
5435 
5902 
6160 
6300 
6460 
6311 
7175 
7314 
7603 
7920 
7935 
3374 
8541 
8604 
8914 
9121 
9469 
9544 
9626 
9663 
9390 

10014 
10014 

CALCIUM 
(ppm) 

TR 
TR 
120 
400 
140 
-
-
60 

240 
200 
260 
100 
40 
40 
40 

160 
-
80 
0 

20 
180 
40 
20 
60 
40 
20 
20 
30 
30 
20 
20 
20 
20 
20 
20 
20 
40 
20 
TR 
20 
20 
20 
20 

SOLIDS 
(% by Vol.) 

5 
3.5 
5 
5 
9 
-
-
9 

14 
7 
7 
9 
5 
9 
7.7-
7.7 
-
5 
2 
4 
5.5 
6.5 
7.5 
6.5 
5.5 
5.5 
7 
5.5 
5.5 
6 
6 
6 
6 
5.5 
5.5 
5.5 
5.5 
5.5 
5 
5 
5 
5 
5 

SAND 
(% by Vol) 

1.5 
.25 

1 
.75 
TR 
-
-
.75 

1.75 
1.25 
1 
1.5 
.25 

1.5 
1 
.25 
-
TR 
0 
.75 

1 
.25 
TR 
.5 
.25 
TR 
.25 
TR 
.25 
.25 
.25 
TR 
.25 
TR 
TR 
TR 
TR 
TR 
TR 
TR 
.25 
.25 
.25 

OIL 
(% by Vol.) 

0 
0 
0 
0 
0 
-
-
0 
0 
0 
0 
0 
0 
0 
0 
0 
-
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.5 
1.5 
2.0 
2.0 
2.0 

METHYLENE BLUE 
CAPACITY 
(ml/ml/mud) 

. 

-
-
-
-
-
-
-
-
-

. -
18.5 
16 
20 
18.5 
18 

-
15 
12 
19.5 
21 
22.5 
23.5 
22.5 
22 
22 
22 
23 
22 
23 
21.5 
22.5 
22.5 
22 
22 
20.5 
21.5 
22 
22 
21.5 
22.5 
22 
22 
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CASING CEMENTING DETAIL 

RICHARD WEISHAUPT #1 - STILLWATER PROSPECT - CHURCHILL COUNTY, NEVADA 

CASING HOLE SETTING SLURRY 

SIZE DIAMETER DEPTH VOLUME 
SLURRY 

COMPOSITION REMARKS 

30" 

20" 

36" 

26" 

76' 

299' 

12 yd3 

1000 ft3 

13-3/3" 17-1/2" 1390' 1620 ft3 

9-5/3" 12-1/4" 1182' -
5073' 

2161 ft3 

9-5/8"X13-3/8" Liner 
Lap Squeeze 200 ft^ 

Ready-mix cement 

850 ft3 of class "G" 
cement premixed with 
1:1 Perlite, 40% silica 
flour, 3% bentonite, 
0.5% CFR-2 and 2% CaCl2 
150 ft3 of class "G" 
cement premixed with 2% 
CaCl2. 

1470 ft3 of class "G" 
cement premixed with 
1:1 Perlite, 40% silica 
flour, 3% bentonite, 
and 0.5% CFR-2. 
150 ft3 of class "G" 
cement premixed with 40% 
silica flour and 0.5% 
CFR-2, 

1961 ft3of class "G" 
cement premixed with 
1:1 Perlite, 40% silica 
flour, 3% bentonite, 
0.5% CFR-2 and 0.5% 
HR-7 (retarder) 
200 £t3 of class "G" 
cement premixed with 
40% silica flour and 
0.5% CFR-2. 

Class "G" cement pre
mixed with 40% silica 
flour and 0.5% CFR-2. 

Set 59' below 
ground level 

Cemented through 
stab-in float 
shoe. Circulated 
250 ft3 of good 
cement to surface 

Cemented through 
stab-in float 
collar. Circu
lated 300 ft3 of 
good cement to 
surface. Cement 
level dropped 22' 
below ground lev' 
el. A top job 
was performed 
using 30 ft3 of 
the lead slurry. 

Cemented through 
liner hanger. A 
water flow from 
the 9-5/8" by 
13-3/8" liner 
lap commenced 
approximately 8 
hours after bump' 
ing plug. A 
squeeze cement 
job was performed 
as below. 

Lap was tested 
successfully to 
1.0 psi/ft 
equivalent grad
ient after 
squeeze job. 
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DISCUSSIOiSr OF GEOLOGY 

RICHARD -WEISHAUPT #1 

STILLWATER PROSPECT, CHURCHILL COUNTY, NEVADA 

REGIONAL SETTING 

The Stillwater Prospect is located in a complex graben which 

formed in response to the regional extensional tectonic regime 

that characterized the Basin and Range Province from the 

Miocene to Holocene. The thermal anomaly and faulting 

associated with the graban structure both have north-northeast 

trends suggesting that near-surface ascent of thermal fluids is 

controlled by aspects of regional structure. The stratigraphy 

of the graban consists of: 1") Quaternary clays, siltstone, 

sandstone deposited in Pleistocene Lake Lahonton; 2) Lata 

Tertiary voicanics/sediments which were deposited while horst 

and graben structure developed; and 3) Mesozoic basement 

complex (metasedimentary/metavolcanic rocks and gabbroic to 

granitic intrusions). 

WELL STRATIGRAPHY 

The R. tJeishaupt-1 -well penetrated Cenozoic rocks to total 

depth (10,014 ft.). Based on examination of cuttings using a 

binocular microscope and petrographic study of 6 thin sections 

(2200-2300'; 3000-3100'; 3400-3500'; 3700-3800'; 3900-4000'; 

4400-4500'), the well stratigraphy has bean informally 

subdivided into the following intervals: 
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Quaternary 

Lahonton Valley Group Sediments 

Quaternary to Late Tartiary 

Prs-Lahonton Valley Group Sediment Volcanics 

Mafic Hypabyssal Intrusion 

Late Tertiary 

Intercalated Sediments and Volcanics 

Amygdular Basaltic to Andesitic Volcanics 

Basaltic to Andesitic Volcanics 

Andesitic Tuff 

Basaltic to Andesitic Volcanics 

Andesitic Tuff 

Basaltic to Andesitic Volcanics 

Felsic Volcanics 

Basaltic to Andesitic Tuff/Volcanics 

as described below (see also Stratigraphic Column). Tops and 

bases of the aforementioned intervals were determined from 

Schlumberger logs. Thicknesses have been corrected for hole 

deviation by assuming that the orientation of all strata is 

nearly horizontal (which is corroborated by dipmeter logs). 
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QUATERNARY ROCKS 

Lahonton Valley Group Sediments 

The Lahonton Valley Group is composed of 1090 ft. of 

interbedded shale, siltstone and sandstone which reflect a 

period of Quaternary lake sedimentation. These strata are 

poorly to moderately indurated and are characterized by a low 

sandstone/shale ratio. The fine-grained sediments are 

primarily composed of phyllosilicate minerals (chlorite, 

montmorillonite, illite, muscovite) along with variable 

proportions of quartz and calcite. Hydrothermal alteration of 

framework clasts and fine-grained clays to pyrite + calcite is 

common. Sandstone is generally fine-grained (<1.0 mm) and 

consists primarily of subrounded to subangular quartz along 

with lesser amounts of feldspar + biotite + clay which are 

poorly cemented with calcite. 

The entire section is characterized by relatively high 

electrical conductivity, fast (but variable) travel time (sonic 

log), and low density/high porosity which are attributed to the 

large amount of clay, absence of fracturing, and poor 

consolidation, respectively. 
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QUATERNARY TO LATE TERTIARY 

Pre-Lahonton Valley Group Sediments/Volcanics 

The transition from Lahonton Valley group to Pre-Lahonton 

Valley group rocks is gradational and obscured by hydrothermal 

metamorphism associated with the geothermal system. This 

contact is distinguished by a higher sandstone/shale ratio and 

higher degree of induration in the Pre-Lahonton Valley group 

rocks. This unit has been informally subdivided into an upper 

and lower which have a combined thickness of 1690 ft. The 

upper section (1090' to about 2540') is dominated by sandstone 

+ siltstone along with minor amounts of shale and volcanics 

(the proportion of volcanics may be underestimated due to the 

fine-grained nature of most lithologies) whereas the lower 

section contains a significant (20-80%) amount of intercalated 

volcanics. 

The sedimentary rocks are quartz-rich (subrounded; grain size 

0.1 to liO mm quartz overgrowths locally common), but also 

contain lithic and feldspar clasts. The sediments appear to be 

cemented with clay + variable amounts of calcite. The 

volcanics are composed primarily of fine-grained mafic lavas 

(?) and mafic to silicic tuff. The mafic rocks contain 

abundant microlites of plagioclase set in a fine-grained 

chlorite-rich matrix, where as the tuffaceous strata are 

dominated by plagioclase and quartz crystals, and altered glass, 
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These strata reflect the transition from a period of volcanism 

to alluvial fan and lake sedimentation. The entire section is 

characterized on electric logs by relatively high conductivity 

and high porosity which are probably related to the dominance 

of sedimentary/tuffaceous sedimentary rocks. 

Mafic Hypabyssal Intrusion 

The late Tertiary sediments/volcanics are underlain by mafic 

igneous rocks which have an aggregate thickness of about 750 

ft. Variations in lithologies of ditch cuttings and electric 

logs suggest that the lower portion of this section contains 

some late Tertiary tuff/tuffaceous sediments. Features of the 

mafic rocks include slow drilling rate (105-150 ft./hr), dark 

green color, coarse grain size (0.5-2.0 mm), and an olivine 

(15%), clinopyroxene (15%), magnetite (5-10%) and plagioclase 

(60-65%) mineralogy which exhibit hypidiomorphic granular and 

locally subophitic textures. Low conductivity and low 

radioactivity of these rocks (from Schlumberger logs) reflect 

the lack of fractures/low porosity and the mafic composition of 

these rocks. The absence of vesicles and a fine-grained matrix 

along with the coarse grain size, taken together, indicate that 

these rocks are part of an intrusive complex. Local seismic 

data along with stratigraphy of adjacent wells suggest that 

this intrusion has a near-horizontal orientation. 
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LATE TERTIARY 

Intercalated Sediments and Volcanics 

The upper portion of the late Tertiary section is composed of 

about 420 ft. of fine-grained tuff and tuffaceous sediment. 

These rocks have a white to cream color, are well indurated, 

locally laminated, and are composed of fine grained lithic 

clasts, quartz crystals and plagioclase crystals (clasts?) set 

in a matrix of altered glass shards. These tuffaceous rocks 

are locally intercalated with pumice-rich horizons and mafic 

flows (?). The mafic flows (?) are composed of minor vesicles 

and abundant plagioclase microlites set in a glassy matrix. 

Glassy material is locally replaced by chlorite + plagioclase 

(albite) + pyrite + opague minerals. 

Amygdular Basaltic to Andesitic Volcanics 

The fine-grained pyroclastic strata are conformably underlain 

by a thick (about 2,525 ft.) unit of basaltic to andesitic 

flows or coarse-grained volcaniclastics which locally contains 

minor tuffaceous strata. These volcanics are typified by the 

presence of abundant (up to 40 volume %) vesicles which are 

variably filled with zeolite, chlorite, copper minerals (?), 

quartz chalcedony and calcite. 
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Phenocrysts of plagioclase + pyroxene are rare to absent. The 

matrix is composed primarily of plagioclase microlites which 

are set in glass that has been altered to a very fine-grained 

hematite + chlorite assemblage. These strata are characterized 

by an extremely variable density, porosity and conductivity 

which probably reflect differences in alteration and 

vesicularity between the tops/bottoms and central portions of 

individual flows. 

Basaltic to Andesite Volcanics 

An interval of basaltic to andesitic (composition uncertain) 

volcanics was penetrated between 6560' +20' to 7310' + 20' 

(thickness '̂ '690 ft.) and distinguished from the amygdular 

basaltic to andesitic volcanics by the paucity of vesicles and 

hematitic alteration, and the presence of abundant pyroxence, 

plagioclase, and olivine (?) phenocrysts. The matrix is 

fine-grained, but granular and consists primarily of 

plagioclase and chloritized mafics. The absence of clastic 

textures in the sand-size cuttings suggests that these rocks 

are lava flows or coarse pyroclastics. Cuttings from this 

interval ubiquitously contain 10-40% amygdular basaltic to 

andesitic volcanics which, owing to the distinctly different 

alteration and phenocryst mineralogy is tentatively interpreted 

to be due to sloughing from the upper portion of the hole 

(caliper log indicates hole enlargement). This interval is 
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also characterized by variable density and porosity which 

probably reflect differences between tops/bottoms and the 

central portions of individual flows. 

Andesitic Tuff 

The basaltic to andesitic volcanics are conformably underlain 

by a 'V170 ft. (7210' + 20' to 7490' + 20') layer of andesitic 

pumice/tuff. The horizon has a variable green to tan/brown 

color that appears to reflect chlorite-rich and biotite-rich 

mineralogies, and is composed of very fine-grained well-bedded 

tuff and coarser-grained lithic tuff. The lithic fragments are 

often flatened, range in size fo 4mm, and characterized by 

abundant vesicles (filled with chlorite). Plagioclase and rare 

quartz (?) microphenocrysts are present in both lithic clasts 

and in the fine-grained ash. Pyrite is a ubiguitous accessory 

mineral. Electrical features of these rocks include high 

conductivity, high porosity and low density. 

Basaltic to Andesitic Volcanics 

A third zone of basaltic to andesitic volcanics was penetrated 

from 7490' + to 7900' + 20' (thickness 390 ft.). This 

interval is composed of variable proportions of : 1) vesicular 

(filled with chlorite and quartz), hematite-stained aphanitic 

volcanics; and 2) fine-grained plagioclase-pyroxene-olivine (?) 

porphyritic volcanics which contain only minor vesicles. These 

rocks are similar to the basaltic to andesitic volcanic 
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section at 6560' to 7310', but distinguished by the absence of 

copper minerals (?) as vesicle fillings. This section is also 

typified by relatively low conductivity and variable density 

which reflect either the absence of clays or permeability, and 

differences between bottoms/tops and central portion of flows, 

respectively. 

Andesitic Tuff 

A second layer of andesitic tuff was encountered at 7906'-8043' 

(thickness of '^130 ft.). These strata are identical to the 

tuff/pumice described previously but only exhibit a 

chlorite-rich alteration assemblage. In addition, calcite and 

pyrite are abundant secondary phases. 

Basaltic to Andesitic Volcanics 

The andesitic tuff horizon (7910'-8040') is underlain by a 

third zone of basaltic to andesitic volcanics. This'v620' 

thick interval (8040' + 20' to 8700' + 20') is very similar to 

previously described basaltic to andesitic volcanics and 

consists of both highly vesicular (filled with quartz and 

chlorite) and fine-grained (with minor vesicles) rocks. The 

highly vesicular rocks lack phenocrysts and contain a 

hematite-stained aphanitic matrix which is locally rich in 

plagioclase microlites. The less-vesicular volcanics contain 

plagioclase, pyroxene 
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(chloritized) and olivine (?) phenocrysts set in a matrix of 

granular plagioclase + chloritized mafics. Pyrite and chlorite 

are common secondary minerals. 

Felsic Volcanics 

A zone of light green to light grey, hard felsic (dacitic to 

rhyolitic composition) volcanics was encountered from 8700' + 

to 9830' + 20' (thickness of'\'1,050 ft.). These rocks are 

composed of plagioclase, magnetite, hornblende and rare quartz 

(?) phenocrysts (1 to 2 mm) set in an aphanitic matrix. 

Microphenocrysts of plagioclase and hornblende are locally 

present in the matrix. Perlitic texture is common. Alteration 

features include veining and replacement of the matrix with 

quartz, chlorite, pyrite (rare) clacite and epidote (glassy 

lemon yellow mineral; may be carnotite?). 

Basaltic to Andesitic Tuft/Volcanics 

The felsic volcanics are conformably underlain by a mixture of 

variable proportions of andesitic volcanics. The andesitic 

tuff is composed of abundant pumice fragments (vesicles filled 

with chlorite) whereas the basaltic to andesitic volcanics 

contain plagioclase phenocrysts which are set in a fine-grained 

matrix. Calcite, pyrite, and chlorite veining and replacement 

are common. These strata are characterized by relatively high 

conductivity and porosity which probably reflect a high clay 

(altered ash) content. 
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DEPTH STRATIGRAPHY 
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STRATIGRAPHIC COLUMN - R. WEISHAUI>T-1 WELL 

LAH3NT0M VALLEY GROUP (thickness - 1090')- inter
bedded clay, siltstone and minor sandstone; poorly 
consolidated; coeurser sediments are qu2urtz-rich and 
fine-grained (< i .Om) ;C2ilcite cement is consabn; 
pyrite amd ohlorite are secondary minerals. 

PSE-IAHOWrON VALLEY GROUP (thickness - 1610') - inter
bedded sandstone, siltstone and minor clay; moderately 
well consolidated; coarse-grained sediments are queurtz-
rlch; quartz overgrowths are locally abund2uit; inter-
cidated with tuffaceous sediment and tuff near the 
base of this unit. 

BASALTIC HITPABZSSAL SILL (thickness - 750') - hydro
morphic granular and ophitic texture; fine-grained 
(l-2aim);. coaposed of plagioclase, pyroxene, olivine 
and magnetite. 

mSBBBESOEO TUFFACEOOS SEQIMEMTS AND VOLCANICS -
(thickness > 420') - v. fine grained tuff idiich is 
locally rich in quartz -f plagioclase fragments; 
volcanics have a mafic conposition, are aphanitic, 
and do not have a clastic texture. 

AlfiTGDOLAR BASALTIC TO ANDESITIC VOLCANICS -
(thickness - 2,S30') - very vesicular (fUled with 
quartr, chlorite, cu-minerals (?), and calcite); rare 
plagioclase phenocrysts; matrix locally contains 
abundant plagioclase microlites, ia very fine-
gradned, and always hematite-stained. 

BASALTIC TO ANDESITIC VOLCANICS (thickness > 690') -
fine-grained, minor vesicles (filled with quartz •¥ 
chlorite); plagioclase, pyroxene and olivine pheno
crysts set in a matrix of granular plagioclase •)• 
chloritized mafics. 

ANDESITIC TOFF (thickness - 170") - very fine-grained, 
well-bedded tuff and lithic-rich (pumice clasts) tuff. 

BASALTIC TO ANDESITIC VOLCANICS (thickness • 390") -
Same aa above 

ANDESITIC TDFF (thickness « 130') - Same aa above 

BASALTIC TO ANDESITIC VOLCANICS (thickness - 62S') -
Samer as above 

FELSIC VOLCANICS (thickness » 1,050") - plagioclase, 
hornblende and rzura quartz phenocrysts set in very 
fine-grained matrix; plagioclase microphenocrysts 
locally present in matrix; perlitic cracks are 
abundant; epidote (?)- calcita-quartz-chlorite veins 
are common. 

msrUBE OF A N D E S m C TUFF AND BASALTIC TO ANDESITIC 
VOLCANICS (thickness « 170')- same as above 
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LIST OF ELECTRICAL LOGS 

All of the following electrical logging data were obtained using 
Schlumberger tools and methods: 

DATE 

17 May 81 

17 May 81 

17 May 81 

17 May 81 

18 May 81 

29 May 81 

29 May 81 

24 June 81 

TYPE OF LOG 

24 June 81 

25 June 81 

Temperature Log 

Sonic Log with Caliper 
and S-P 

DIL-SFL with Linear 
Correlation log 

CNL-FD with Gamma 
Ray and Caliper 

Continous Dipmeter 

DIL-SFL with Linear 
Correlation log and 
S-P 

Sonic Log with Caliper 
and Gamma Ray (computer 
failed at 3500') 

DIL-SFL and Sonic Log 
with S-P, Gamma Ray 
and Caliper 

24 June 81 Temperature"Log 

DIL-SFL with S-P 

25 June 81 Sonic Log with Caliper 
and Gamma Ray 

Sonic Log with Caliper 
and Gamma Ray 

LOGGED 
INTERVAL 

298-1396' 

298-1390' 

298-1388' 

298-1386' 

298-1386' 

1389-5090' 

TOTAL 
DEPTH 

1404' 

1404' 

1404' 

1404' 

1404' 

5092' 

3500-5089' 

Both tools 
failed at 
depth of 
9500-10,000' 

Tool could 
not be 
calibrated 

5080-10,000' 

Tool failed 
at depth of 
9500-10,000' 

Tool failed 
at depth of 
9500-10,000' 

5092' 

10,014' 

10,014' 

10,014' 

10,014' 

10,014' 
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25 June 81 

25 June 81 

CNL with Gamma Ray 

CNL-PD with Gamma 
Ray 

25 June 81 Temperature Log 

25 June 81 Temperature Log 

1306-5080' 

5080-9997' 

Tool failed 
at about 
2500' 

Tool failed 
at about 
1500' 

10.014' 

10,014 

10,014 

10,014 
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CORRELATION OF CHLORIDE CONTENT OF DRILLING MUD 

WITH TEMPERATURE DATA 

Since thermal fluids are rich in chloride; the interrelationship 

between temperature data and chloride content of drilling mud was 

evaluated to determine if either zones of peirmeability 

or characteristics of the thermal structure of the prospect could 

be predicted. Chloride content of drilling mud in the upper part 

of the hole exhibits a reversal with a maxima at about 1400' to 

3100' (of '̂ '1600 ppm) despite a relatively constant mud weight 

(68-72 lbs/ft^ ) from 1000' to T.D. (mud gradient was 0.45-0.49 

psi/ft. while pressure gradient of the formation is 0.37-0.40 

psi/ft; significant lost circulation did not occur during 

drilling). Below '^4000', chloride content of drilling mud is 

uniformly low. In comparison, the thermal framework of this well 

is characterized by a slight reversal to nearly isothermal zone 

at about 1500' to about 4000', and a positive gradient about 

1.0-1.4 "F/lOOft.) from 4000' to T.D. Although the trends are 

not identical, the similarity of the location of maxima and 

overall shape strongly suggest that the two trends are related. 

These reversals are interpreted to be the result of lateral flow 

of thermal fluid (some of which flows into the wellbore) within a 

relatively permeable zone which is located at a depth of 1000' to 

2000'. The uniformly low chloride content of drilling mud from 

4000' to T. D. suggests that the rocks of this portion of R. 

Weishaupt-1 have less permeability. 
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CONSTRAINTS ON THE GEOLOGICAL/GEOTHERMAL FRAMEWORK 

OF THE STILLWATER PROSPECT DETERMINED 

FROM THE R. WEISHAUPT-1 WELL 

Stratigraphic, thermal and chemical data provide the following 

constraints on the geologic/geothermal framework of the 

Stillwater prospect: 

1) The host for the geothermal reservoir is late Tertiary 

volcanics; the volcanics dominate the straigraphic section from 

+2000 ft. (sea level is datum) to depths of -5700 ft. In 

contrast the top of the volcanic section is located at -1150 ft. 

in the northern part of the Fallon Basin (Hastings, 1979), and at 

+2060 to +2690 ft. in the Soda Lake area (Sibbett, 1979). The 

depth of the base of the late Tertiary section is unknown in the 

Stillwater area. 

2) The very high thermal gradient in the upper portion of the R. 

Weishaupt-1 well along with the impermeable nature of the 

Quaternary clays which comprise this section, taken together, 

suggest that the Quaternary clays act as a "caprock" over the 

thermal anomaly. 

3) Chemistry of drilling mud along with drilling characteristics 

and the result of the flow test suggest that the highest 

permeability in the R. Weishaupt-1 well is located between 1000 

to 3500 ft. 
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DISCUSSION OF RESERVOIR S2JGINESRING 

RICHARD WEISHAUPT #i 

STILLWATER PROSPECT 

Richard Weishaupt-i flov;test no. 1 was conducted on 

Jul/ 15, 1981. Tha amount of fluid flowed, fluid chemistry and 

tna sump liquid iavai following the flowtast indicated that the 

fluid producad v/as from tne v;aii bora. This suggests 

parriiaability is quite low, in fact, v/all bore fillup is on the 

order of 21 nours.The inferred flow rate from this wellbora 

fiilup time is 25 gallons pef" minute. Prassura and temparature 

surveys indicata bottom hole pressure and temparature of 3845 

psig and 350 degrees F. Tha greatest gradient is within tne 

first IOOO ft, from surface tamparature to about 285°F. Balow 

this, the temperature gradient is approximately .01 °F/ft from 

1000 ft to total depth. Tha prassura gradient, approximately 

.38 psi/ft, indicates a liquid column. 
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INTRODUCTION 

The piping usad in the flowtest, shown in Figure 3, is similar 

to the test apparatus used by Union in other geothermal 

resource areas. A weir was used as a flov/meter due to the low 

flow rates expected. The measured parameters, wellhead 

pressure and temperature, line pressure, pressure drop across 

the orifice, and liquid flow from the flash tank, are enough to 

calculate total mass flow rate using Murdock's equation. 

Chemical sampling ports were placed on the flowline near the 

wellhead as indicated in Figure 3. Samples of the condensate 

wars also taken at the outlet from the flash tank. 

BACKGROUND 

Richard VJeishaupt-1 was completed on June 29, 1981 to a total 

depth at 10,000 ft. The drilling report states that one lost 

circulation zone was encountered below the 9-5/8 inch liner 

shoe, from 9615 ft to 9649 ft. 
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One 8 ft drilling break was reported, from 8064 to 8072. There 

was no loss of drilling fluid during the drilling break. 

A pressure and temperature survey was taken on July 9; after 

the v/ell had been shut in for 10 days. Seven days later tha 

flow test was conducted. One day after the flowtest, a second 

pressure and tamparature survey was takan. 

FLOWTEST #1 

During tne first survey, a liquid flow rate of approximately 6 

gallons per minute was noted*- The rasults of this survey can 

be seen in Figures 4 and 5. The maximum temperature increase 

is in the first 1000 ft with the rest of the well exhibiting an 

approximate gradient of .01 °F/ft. The pressure gradient 

suggests a column of liquid in the v̂ fell bore. 

The flowtest conducted on Richard Weishaupt-1 suggested that 

the flow into the well bore is not great anough to allow the 

well to flow on its own. Appendix A contains a chronological 

list of avents, as well as the various parameters measured. 
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Tha well bora seemed to start emptying at approximately 1345; 

by 1440 the well had unloaded and no liquid flow could be 

detected from tha wellhead. Using sump calculations, the 

liquid emptied from the wall bore into the sump was 

approximately 310 barrels. Well bore capacity is approximately 

700 barrels. The discrepancy between well bora capacity and 

increase in sump volume could be caused by a combination of 

factors: porus sump v/alls, flashing and irregularity in the 

shape of the sump. 

Approximately 3 hours after no liquid was observed flowing from 

the well, the liquid level was located with a sinker bar at 

9200 ft, 800 ft off the bottom. If the well bore was emptied 3 

hours prior, this would indicate flow into the well of 12 

gallons per minute. The liquid level was located about 18 

hours after tne sinker bar run at the v/ellhead; this suggests a 

flow into the well of 25 gallons per minute.After the nitrogen 

injaction tubing was pulled, a slug of liquid was observed 

coming out of the well bore. This could have possibly emptied 

the wellbore, suggesting that flow into the open well bora is 

closer to 25 gallons per minute. 
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Survey number 2, takan 18 hours after tne conclusion of the 

flowtest, is graphically presented in Figures 4 and 5. 

Appendix B contains the data for both survey number 1 and 

survey number 2. From Figures 4 and 5, it can be seen that the 

pressure and temperature gradients of survey number 2 were 

almost the same as survey number 1 taken prior to the 

flowtast. The change in the pressure gradient below 9000 ft 

for survey number 2 was most likely due to the pressure 

instrument being plugged. 

A complete chemical analysis of the water was to be done, but 

due to tha limited amount of flow, only PH and chloride 

concentration were analyzed. "The PH ranged from 9.25 to 9.57. 

The chlorides variad between 350 ppm and 460 ppm except for the 

reading taken from the wellhead. It was 40 ppm. The variation 

in the chloride level could be due to contamination in the 

Baker tank. 
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APPENDIX A 

RICHARD WEISHAUPT jl FLOW TEST 

7-15-81 

TIME 

1145 

1206 

1215 

12 30 

1240 

1243 

1248 

1250 

1255 

1300 

1315 

1322 

1330 

WHP 
PSIG 

0 

0 

3 

0 

4 

0 

3 

0 

0 

0 

0 

6 

8 

WHT 
»F 

NA 

NA 

NA 

180 

NR 

180 

180 

180 

180 

180 

180 

180 

215 

Pl 
PSIG 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

AP 
PSI 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

FT 

0 

0 

.65 

.80 

NLFIT 

NLFIT 

NliFIT 

NLFIT 

NLFIT 

NLFIT 

.55 

.85 

.95 

WEIR 
FTVMin 

0 

0 

4.95 

8.10 

— 

"" 

^ 

*" 

— 

— 

3,31 

9.46 

12.41 

SUMP 
FT FT' 

3.75 

3.75 

3.75 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.65 

3.60 

3.55 

3.55 

0 

0 

0 

360 

360 
1 

360 

360 

360 

360 

360 

540 

720 

720 

TUBING 
DEPTH 
(FT) 

0 

340 

340 

618 

1 
618 

620 

895 

1020 

1020 

1020 

1370 

1505 

1320 

Ni RATE 
SCF/M 

0 

200 

200 

200 

450 

200 

300 

300 

1000 

300 

300 

300 

500 

N2 PRESS 
PSIG 

0 

500 

800 

900 

900 

900 

900 

1200 

2000 

2700 

2150 

2150 

2200 

N2 TEMP 
"F 

0 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

180 

REMARKS 

NOWSCO on site - start
ing to run tubing in 

Stopped running in with 
tubing; blowing hole dry 

Started running in.hole 
with 1" tubing at - 30 FPM 

Encountered obstruction 
at 618' 

Working tubing. Increased 
nitrogen injection rate 

Worked tubing past ob
struction 

Increased nitrogen 
injection rate 

Stopped running in with 
tubing; blowing hole dry 

Increased nitrogen 
injection rate 

Started running tubing 
in hole at - 30 FPM 

Liquid started flowing 
into tank 

Working tubing 

Increased nitrogen rate 
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RICHARD WEISHAUPT fl FLOW TEST 
Page 2 

TIME 

1333 

1340 

1345 

1350 

WHP 
PSIG 

0 

0 

5 

15 

WHT 
OF 

200 

180 

200 

2 30 

Pl 
PSIG 

NA 

NA 

NA 

NA 

AP 
PSI 

NA 

NA 

NA 

NA 

FT 

NLFIT 

NLFIT 

.95 

1.00 

WEIR 
FT V M I N 

-

-

12.41 

14.00 

SUMP 
FT F T ' 

3.55 

3.55 

3.50 

3.50 

720 

720 

900 

900 

TUBING 
DEPTH 
(FT) 

1760 

2025 

2025 

2025 

N2 RATE 
SCF/M 

500 

1050 

1050 

1050 

Nz PRESS 
PSIG 

2200 

2750 

3650 

4300 

fti TEMP 
•F 

180 

180 

180 

180 

REMARKS 

Stopped running in with 
tubing; blowing hole dry 

Well unloaded - slugging 

Continued slugging 

1355 12 230 NA NA 1.00 14.00 3.50 900 2025 1000 4600 180 Chemical sample taken 
at 13:55 from tank -

I Results: PH=9.25 
Cl~=350 ppm 

I Well started to die 

1400 

1410 

1414 

1420 

10 

19 

20 

3 

525 

235 

2 30 

180 

10 

25 

10 

5 

1.64 

3.36 

1.99 

1.26 

.55 

1.00 

.90 

.75 

12.41 

14.00 

10.81 

6.98 

3.50 

3.35 

3.35 

3.35 

900 

1440 

1440 

1440 

2025 

1495 

1476 

1615 

1000 

1000 

1200 

1200 

4S00 

4200 

3500 

3500 

ISO 

180 

180 

180 

Started pulling tubing 
out of hole 

Pulling out of hole 

Increased nitrogen rate; 
because no returns; 
stopped pulling tubing 

Started running tubing 
back in hole 

14 30 180 ,90 .50 2.59 NR 1440 2220 1200 3200 180 Chemical sample taken at 
14:27 from tank -
Results: PH=9.57 
Cl-=460 ppm 

1440 180 NLFIT NR 1440 2570 1200 2800 180 

1447 180 NLFIT NR 1440 3195 600 1600 180 Suspect emptied well 
bore. Decreased nitro
gen flow rate 

1500 175 NLFIT NR 1440 4208 400 1300 180 Chemical sample taken at * 
15tl0 from W.H. Results.: 
PH=9.45 cl-=40 ppm. 
Decrease nitrogen flow rate. 
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RICHARD WEISHAUPT #1 FLOW TEST 
Page 3 

•nm 

1520 

1530 

1540 

^^A.i 

WHP 
P S I G 

0 

0 

0 

WHT 
" F 

180 

180 

180 

P l 
P S I G 

0 

0 

0 

AP 
PSI 

0 

0 

0 

FT 

NLFIT 

NLFIT 

N U I T 

WEIR 
FT'/MIN 

-

-

-

svtv 
rv FT' 

NR 

3.27 

3.27 

1440 

1728 

1728 

ItUlNG 
CEPTH 
(FT) 

5122 

5122 

4520 

N2 RKTE 
SCF/M 

400 

400 

400 

Nz PRESS 
PSIG 

1400 

1400 

1200 

Nz TEMP 
"F 

180 

180 

180 

IS14AFKS 

Hit obstnx^t ion; t ry ing t o 
work tt±>lng pas t i t 

S t a r t e d t o pu l l tubing out 
of hole 

Stopped nitrcDgen flow 

When tuslng all puiied out. 589' was bnAen off the 
bo t ton . 
Liquid slug was observed 
flowing fron well after 
nitrogen injection was 
stcf)ped. 

Fluid levels 9200' 
Located by sinker bar. 

7/16/81 

1155 Fluid level = Surface 

Notes: N.A. - Not available. 
N.L.F.I.T. - No liquid flow Into tank 
N.R. - No reading taken 

Dspth is oorxected to K.B. 

Sunp dimensions: 45* x 80' (e^iproximately) 

Line s i z e : 7.625 inch 
Orifdioe s i z e : 5.25 inch 
WHP ( i n i t i a l ) = 148 ps ig 

* Sample i s probably fron l i qu id standiitg in p ipe l i ne upstream of o r i f i c e . 
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APPENDIX B [Ii]ilO®[jl 
RW 1 - S l - PT Grad . 

GEOTHERMAL DIVISION 
SUBSURFACE SURVEY 

Field Work Sheet 

owNi« U n i o n O i l C o m p a n y ri«i.o S t - . m w a f - . e r 
CASINO ei.«v. + 1 4 n n ' 
LJNCRoiscHiPTioN. S l o t t e d 7" csq 9995' t o 4900' 

9 -5 /8 csg 5000 t o su r face 

DAT., 7 - 9 - 8 1 
zcRo foiNT Swab Gate f+7') 
D«PTH ± 10000 

T U B I N a D E T A I L ; 

FURFO»« 

•CMARKSi P l i i H H l f» -u -o l fl s i i r - F a i - o 

. 

P 
• 

• 

T1M« 

CUCMCNT T « m p S«lt lAU NO. 1 0 1 7 2 CLOCK 1 7 4 9 9 TURN S 

Prpss 12833 17498 
T A a i L I Z A T I O N PCMIOO 

W I L L H B A O 

P I C K U P * Q Q R n T 1 M « O H • O T T O M M A X . - T 

W C L L S T A T U * 

SMUT INi ON PftooUCTIONi 0 8 0 0 — 1 5 5 0 

n A T i 6 G P M - T e m p . 1 6 8 " F 

•mmo - Pres. 
OCPTH 

0 
50C 

lOOC 
1500 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 
950q 
995C 

OCPL. " ^ T 

104 
?.f}fi 
284 
289 
286 
284 
285 
294 
304 
314 
326 
340 
344 
353 

COMMENTS: 

I S R A a 

-

/ o T I M C 

1 

O e P T H o c r u . . . -^ 
m 

204 
407 
$13 
814 

1225 
1624 
2016 
2385 
2753 
3120 
3500 
3682 
3845 

G f t A O . ; o 

1 1 1 

BY: Sam Tiitmcns 

T I M C OCPTH DCFU. f ' T G R A D . /o 
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TIMI 
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• 
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0̂2 
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713 
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1709 
2101 
2475 
2846 
3214 
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3645 

s 
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COMMENTS: 

BY: Sam T immons 
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ABSTRACT 

During 1979 and 1981 Union Oil Company of California drilled 

two exploratory geothermal wells in the Stillwater geothermal 

prospect area in northwestern Nevada to obtain new subsurface 

data for inclusion in the U. S. Department of Energy's 

geothermal reservoir assessment program. Existing data from 

prior investigations, which included the drilling of four 

earlier deep temperature gradient wells in the Stillwater area, 

was also provided. 

The two wells were drilled to total depths of 6946' and 10,014' 

with no significant drilling" problems. A maximum reservoir 

temperature of SSS'F was measured at 9950'. The most 

productive well flow tested at a rate of 152,000 Ibs/hr with a 

wellhead temperature of 252''F and pressure of 20 psig. Based 

upon current economics, the Stillwater geothermal prospect is 

considered to be subcommercial for the generation of electrical 

power. 

This report is a synopsis of the exploratory drilling 

activities and results, and it contains summary drilling, 

geologic, and reservoir information from two exploratory 

geothermal wells. Detailed information and data for each of 

the wells is available through the University of Utah Research 

Institute Earth Science Laboratory (UURl/ESL), , Salt Lake City, 

Utah. 
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INTRODUCTION 

The Stillwater Prospect Final Report has been prepared to 

summarize results from two exploratory geothermal wells drilled 

on the prospect, DeBraga #2 and Richard Weishaupt #1. The 

general location of tine Stillwater Prospect area is shown in 

Figure 1. Specific well locations are shown in Figure 2. 

Prior to drilling the two geothermal exploratory wells 

described in this report, existing data was delivered which 

included: 

1. Dipole-dipole resistivity survey - four lines covering 

about 20 miles. 

2 . Telluric survey - four lines covering about 23 miles. 

3. Gravity measurements - 48 stations observed resulting 

in a Bouguer gravity map and a number of computed 

depth estimates of Valley fill. 

4. Temperature data from 15 temperature gradient holes 

with an average depth of about 275 feet each. 

-1-



Introduction (Cont'd) 

Page Two 

5. Complete drilling history including all subsurface 

data such as lithological, temperature, wireline, and 

penetration logs from four existing deep temperature 

gradient wells, Weishaupt #1 and #2, DeBraga #1 and 

V7isnefski #1. Total depths of these wells are 3450', 

5532', 2672', and 3637' respectively. 

All depths are measured from the drilling rig kelly bushing 

datum unless otherwise specified. 

-2-



FIGURE 1 
MAP SHOWING LOCATION OF 
STILLWATER PROSPECT AREA 
CHURCHILL COUNTY, NEVADA 

(INDICATED BY ) 
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FIGURE 2 
MAP SHOWING LOCATION OF 
STILLWATER PROSPECT WELLS 

DE BRAGA #2 

RICHARD WEISHAUPT #1 

Scale 1" = 4000' 



DISCUSSION OF DRILLING OPERATIONS 

EXPLORATORY '^LLS - STILLWATER PROSPECT 

CHURCHILL COUNTY, NEVADA 

Each of the Stillwater prospect geothermal exploratory wells 

was drilled and completed with relatively few problems. 

Thirty-two days and ^568,000 were required to complete DeBraga 

#2 at 6946'. Forty-six days and $1,230,000 were required to 

complete Richard Weishaupt #1 at 10,014'. 

Casing Program 

DeBraga #2 was drilled to evaluate the reservoir to a total 

depth of 6946'. The casing program was implemented with 20" 

conductor at 94', 13-3/8" surface casing at 310', 9-5/8" 

intermediate casing at 1194', and a 7" slotted liner from 987' 

to 6940'. Richard Weishaupt #1 was drilled to evaluate a 

deeper portion of the reservoir to a total depth of 10,014'. 

Because it was deeper, an additional string of casing (cemented 

blank liner) was required. Each casing size had to be 

increased in order that a 7" slotted liner could still be run 

at total depth. The casing program was implemented with 30" 

conductor at 76', 20" surface casing at 299', 13-3/8" inter

mediate casing casing at 1390', a cemented blank liner from 

1182' to 5078', and a 7" slotted liner from 4972' to 9995'. 

-5-



Discussion of Drilling Operations 

Page Two 

Cementing 

With the exception of the slotted liners, all casing strings 

were cemented over their entire length. In most cases the 

slurry volume was selected by adding 100% excess to the 

theoretical calculated volume. Casing strings were usually 

cemented with a low density lead slurry of class "G" cement 

with 1:1 perlite, 40% silica flour, 3% bentonite, 0.5% CFR-2 

and accelerators or retarders as required. The lead slurry was 

followed by a small volume <5"f higher density tail slurry of 

class "G" cement with 40% silica flour, 0.5% CFR-2 and 

accelerators or retarders as required. Water spacers and 

sepiolite mud flushes were normally pumped ahead of the cement 

slurries. 

In Richard Weishaupt #1 a cement squeeze was required to seal 

off a water flow from the 9-5/8" x 13-3/8" liner lap. Slurry 

composition was the same as the tail slurries used on casing 

cement jobs. 

-6-



Discussion of Drilling Operations 

Page Three 

In DeBraga #2 six cement plugs were required to seal off lost 

circulation. Slurry composition for five of these plugs was 

the same as the lead slurries used on casing cement jobs with 

the exception that class "B" cement replaced class "G" cement. 

The fifth plug used two slurries, the second of which was class 

"B" cement with 25 lbs/sack gilsonite and 0.75% CFR-2. The 

sixth plug was mixed with class "G" cement and 0.75% CFR-2. 

Drilling Fluid 

Both wells were drilled with a drilling fluid consisting mainly 

of bentonite, water, caustic, and lignite. As problems were 

encountered during the drilling operation, other mud products 

were added. 

Four water flows occurred, two in each well, when the mud 

weight was less than approximately 67 lbs/ft . The water 

flows were easily killed by increasing the mud weight with 

barite to 72 lbs/ft^. 



Discussion of Drilling Operations 

Page Four 

Lost circulation occurred in DeBraga #2 while killing a water 

flow. Lost circulation material was added with little effect 

and six cement plugs were required to seal off losses. No lost 

circulation occurred while drilling Richard Weishaupt #1, 

although surge pressures developed while running in the hole 

caused tine formation to break down twice. Each time 200 to 300 

bbls of mud were pumped before the hole filled and full returns 

were regained. Lost circulation material was added on the 

first occasion but not on the second. 

Rotating torque in Richard Weishaupt #1 in the 8-3/4" hole 

section was above average. Drilling detergent, walnut hulls, 

and mica were added in attempts to reduce rotary torque. 

Although these additions did not noticeably reduce rotary 

torque, there was no increase in torque with depth after 

additions were begun. 

Differentially stuck pipe in Richard Weishaupt #1 was 

successfully freed with a Pipe-Lax and diasel pill. In order 

to prevent further sticking problems, 2% diesel was added to 

the mud. 



Discussion of Drilling Operations 

Page Five 

Drill pipe corrosion was not significant while drilling the 

Stillwater Prospect wells. H2S was not encountered in either 

well. 

Directional Drilling 

DeBraga #2 was drilled as a straight hole. No problems were 

encountered in keeping the drift angle to within 4° of vertical. 

Richard Weishaupt #1 was directionally drilled toward a target 

objective 2400' due west of the surface location at 9500' true 

vertical depth. The bottom hole location reached was 357' 

south and 2306' west of the surface location at 9569' true 

vertical depth. A turbodrill and bent sub were used to kick 

the well off. Three bit runs using the turbodrill were 

required to obtain the desired well course. Rotating bottom 

hole assemblies were then adjusted as necessary to build the 

drift angle to 22° from vertical and maintain it at that value 

until total depth was reached. The maximum drift angle reached 

was 24.75". 

-9-



Spud Date 

Completion 
Date 

Rig 

DRILLING DATA TABLE 

EXPLORATORY WELLS - STILLWATER PROSPECT 

CHURCHILL COUNTY, NEVADA 

De Braga #2 

04-06-79 

05-07-79 

Coastal Drlg Rig #2 

Richard Weishaupt #1 

05-14-81 

06-29-81 

Brinkerhoof-Signal 
Rig #2 

Total Depth 

Total Days 

Total Cost 

Water Flows 

Lost 
Circulation 

Differential 
Sticking 

Fishing 
Jobs 

Bottom Hole 
Location 

True Vertical 
Depth 

Maximum 
Drift Angle 

6,946' 

32 

$568,000 

1205', 1309' to 1355' 

1309' - 1450' 
(6 cement plugs) 

None 

Twist Off at 6946' 
Recovered fish on 
first attempt 

31' South and 240' East 
of Surface Location 

6940' 

4» 

10,014' 

46 

$1,230,000 

1404', 9-5/8" X 
13-3/8" liner lap 
(1390') 

None 

8850' (Bit at 9544') 
Freed with PipeLax 
Diesel 

None 

357' South and 2306* 
West of Surface 
Location 

9569' 

24.75* 
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CASING PROGRAM 

EXPLORATORY WELLS - STILLWATER PROSPECT 

CHURCHILL COUNTY, NEVADA 

Conductor 
Casing 

DeBraga #2 

26" Hole to 94' 
20" 94# K-55 Buttress 
at 94' 
Cemented to Surface 

Richard Weishaupt #1 

36" Hole to 76' 
30" 106# Plain End 
@ 76' 
Cemented to Surface 

Surface 
Casing 

17-1/2" Hole to 312' 
13-3/8" 54.5# K-55 
Buttress @ 310' 
Cemented to Surface 

26" Hole to 315' 
20" 94# K-55 Buttress 
@ 299' 
Cemented to Surface 

Intermediate 
Casing 

12-1/4" Hole to 1205' 
9-5/8" 40# K-55 
Buttress @ 1194' 
Cemented to Surface 

17-1/2" Hole to 1404' 
13-3/8" 61# K-55 
Buttress @ 1390' 
Cemented to Surface 

Liner 12-1/4" Hole to 5095' 
9-5/8" 40# N-80 and 
K-55 Buttress from 1182 
to 5078'. Cemented 
over Entire Length 

Slotted 
Liner 

8-3/4" Hole to 6946' 
7" 26# K-55 8-round 
LTSC 
From 987' to 6940' 
Not Cemented 

8-3/4" Hole to 10,014' 
7" 26# K-55 8-round 
LT&C 
From 4972' to 9995' 
Not Cemented 
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GEOLOGIC SUMMARY OF THE STILLWATER PROSPECT 

The two deep production wells, DeBraga-2 and R. Weishaupt-1, 

defined features of the geological and geothermal framework of 

the Stillwater Prospect, but failed to establish the existence 

of an electrical resource base. Both wells penetrated Cenozoic 

rocks to total depth (stratigraphy summarized in the stratigraphic 

coliimns) . The upper portion of the stratigraphic section is 

composed primarily of Quaternary clay along with minor interbedded 

sandstone and siltstone. These Quaternary strata are poorly 

consolidated and generally characterized by high conductivity, high 

porosity, and low density (logging data summarized in the logging 

tables) . Conformably \anderlying these strata is an interval of 

early Quaternary to late Tertiary interbedded sandstone, siltstone 

and clay. These rocks are distinguished from the Quaternary strata 

by a higher sandstone + siltstone/shale ratio, better induration 

and the presence of tuffaceous horizons in the lower part of this 

interval. The sedimentary strata are underlain by late Tertiary 

(possibly to early Quaternary) igneous rocks which consist of 

(in descending stratigraphic order) a mafic sill complex, basaltic 

to andesitic volcanics, and felsic volcanics. The depth to the top 

of the Mesozoic basement complex was not determined. Furthermore, 

the presence of a shallow intrusive complex which is characterized 

by high density and susceptibility precludes defining deep structural 

complexities of the basin using gravity and magnetic modeling 

techniques. 

Characteristics of the thermal profiles of DeBraga-2 and 

-16-
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R. Weishaupt-1 are summarized in the profile of geothermal framework. 

Both wells contain temperature reversals at about 1400 to 1500 ft. 

with the upper portions of the reversals typified by gradients of 

'^'50-600F/100 ft. Since these high thermal gradients generally 

occur within the unconsolidated clays of the Lahontan Valley Group, 

it seems likely that these strata are relatively impermeable and act 

as a caprock over the reservoir. The occurrence of lost circulation 

and evidence for the incursion of thermal fluids into the well bore 

suggests that the highest permeability is located at depths of 

'̂ '1300-3000 ft. As this permeable zone occurs at nearly the 

identical depths in both wells, this permeable zone is probably 

a stratigraphic interval. Therefore, the temperature reversals 

probably reflect lateral flow-of thermal fluids. Negative to 

nearly isothermal gradients occur from '̂ -3500-4500 ft. while the 

lower portions of both wells have positive gradients of 0.4-1.6°F/ 

100 ft. The maximum temperatures recorded in both wells (336-353°F) 

are comparable to the lower range of estimates of formation 

temperature using chemical geothermometry techniques. 

The productivity and temperature of both DeBraga-2 and R. Weishaupt-1 

are insufficient for electrical power generation. However, the 

presence of >300OF fluids and high permeability at '^1300-3000 ft. 

perhaps indicates that this prospect could be utilized in a 

direct-heat project. 
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STRATIGRAPHIC COLUMN-DE BRAGA #2 WELL 

OEPTH STRATI GRAPHY 
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•a,—&—ĉ —Cc-cc 

-A -A—A—A-A-
— A - A - A - A — 
A - A - A - A - A -
_ - A - A - A - A - i 

, - A — A — A - A -
•A—A—A—A—^ 

- A — A — A - A — I 
k—A—A—A—A-
- A - A — A — A - . 

xi.li' i l l l i zn 

s o o o -

6000-

7 0 0 0 - J 

U t l l } I IJH L l l l 

A—A—A—A—£ 
A — A — A — A -

i|iiijir/hf(<n77 

A—A—A—A—^ 
-A—A—A—A-
i—AyA—A—A 
. ^ a I # •» -

A—A—A—A—I 
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-2370' 

•.2800' 

LAHONTAN VALLEY GROUP (thickness » 1310') -
composed primarily of unconsolidated shale along 
with minor amounts of siltstone+ semdstone; 
coarser sediments are quartz-rich and fine
grained (< 1.0mm); calcite cement is coimon. 

PRE-LAHONTAN VALLEY GROUP (thickness » 1060') -
composed-primarily of setndstone -f siltstone along 
with minor shale; well-indurated; quartz-rich; 
locally tuffaceous near base. 

BASALTIC HYPABYSSAL SILL (thickness - 430') -
medium-grained (l-2mm) hypidiomorphic gremular 
texture; composed of clinopyroxene, magnetite, 
olivine euid plagioclase. 

INTERCALATED MAFIC FLOWS, TUFF, TUFFACEOUS 
SEDIMENT ANO SEDIMENTARY STRATA (thickness -
'^'4140') - includes: 

1) basaltic to andesitic flows - plagioclase 
phenocrysts; vesicles which are filled 
with calcite -f quartz; matrix is v e ^ 
fine-grained. 

2) tuff, tuffaceotis sediment - very fine
grained; clastic texture; locally 
calcareous. 

3) sedimentary strata - quartz rich; fine
grained. 

g 
6946' 
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DEPTH 
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STRATIGRAPHIC COLUMN - R. WEISHAUPT #1 WELL 

LAHONTON VALLEY GROUP (thickness » 1090')- inter
bedded clay, siltstone smd minor sandstone; poorly 
consolidated; coarser sediments are quartz-rich and 
fine-grained {< 1.Onm) ;calcite cement is common; 
pyrite and chlorite are secondary minerals. 

PRE-LAHONTON VALLEY GROUP (thickness - 1610') - inter
bedded sandstone, siltstone auid minor clay; moderately 
well consolidated; coarse-grained sediments are quartz-
rich; qiieurtz overgrowths are locally abundant; Inter
calated with tuffaceous sediment and tuff near the 
base of this unit. 

BASALTIC HYPABYSSAL SUX (thickness - 750') - hydro
morphic granular emd ophitic texture; fine-grained 
(l-2mm); con^osed of plagioclase, pyroxene, olivine 
and magnetite. 

INTERBEDDED TUFFACEOUS SEDIMENTS AND VOLCANICS -
(thickness « 420') - v. fine grained tuff which is 
locally rich in quartz * plagioclase fragments; 
volcanics have a mafic composition, are aphanitic, 
emd do not have a clastic texture. 

AMYGDULAR BASALTIC TO ANDESITXC VOLCANICS -
(thickness - 2,530') - very vesicular (fUled with 
quartz, chlorite, cu-mlnerals (?), and ciilcite); rare 
plagioclase phenocrysts; matrix locidly contains 
lOsundant plagioclase microlites, Is very fine
grained, and always hematite-stained. 

BASALTIC TO ANDESITIC VOLCANICS (thickness - 690*) -
fine-grained, minor vssldies (filled with quartz •*• 
chlorite); plagioclase, pyroxene euid olivine pheno
crysts set in a matrix of granuleu: plagioclase -)• 
chloritized mafics. 

ANDESITIC TUFF (thickness -170') - very fine-grained, 
well-bedded tuff and lithic-rich (pumice clasts) tuff. 

BASALTIC TO ANDESITIC VOLCANICS (thickness » 390') -
Same as above 

ANDESITIC TUFF (thickness » 130') - Same as above 

BASALTIC TO ANDESITIC VOLCANICS (thickness » 625') -
Same as above 

FELSIC VOLCANICS (thickness » 1,050") - plagioclase, 
hornblende and raure quartz phenocrysts set in very 
fine-grained matrix; plagioclase microphenocrysts 
locally present in matrix; perlitic cracks are 
abundant; epidote (?)- calcita-quartz-chlorite veins 
are common. 

MITTORE OP ANDESITIC TUFF AND BASALTIC TO ANDESITIC 
VOLCANICS (thickness « 170')- Same as above 
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LOGGING TABLES 

The following tables summarize logging runs in the 
De Braga-2 and R. Weishaupt-1 wells 

Logs will be available from: 

Rocky Mountain Well Log Service 
P.O. Box 3150 

Denver, Colorado 80201 
(303) 825-2181 
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DE BRAGA-2 WELL 

SCHLUMBERGER LOGGING DATA 

DATE 

9 April 79 

9 April 79 

9 April 79 

9 April 79 

3 May 79 

3 May 79 

3 May 79 

3 May 79 

TYPE OF LOG 

Dual Induction-
Laterolog 

Compensated Neutron 
Log-Formation Density 

Temperature Log 

Dipmeter Log 

Dual Induction-
Laterolog 

Compensated Neutron 
Log-Formation Density 

Temperature Log 

Dipmeter Log 

LOGGED 
INTERVAL 

320-1207' 

90-1213' 

0-1205' 

320-1212' 

1192-6938' 

1192-6944' 

0-6946• 

1196-6944' 

TOTAL 
DEPTH 

1205' 

1205' 

1205' 

1205' 

6946' 

6946' 

6946' 

6946 

-21-



R. WEISHAUPT -1 WELL 

SCHLUMBERGER LOGGING DATA 

DATE 

17 May 

17 May 

17 May 

17 May 

18 May 

29 May 

81 

81 

81 

81 

81 

81 

TYPE OF LOG 

Temperature Ldg 

Sonic Log with Caliper 
and S-P 

DIL-SFL with Linear 
Correlation log 

CNL-FD with Gamma 
Ray and Caliper 

Continous Dipmeter 

DIL-SFL with Linear 

LOGGED 
INTERVAL 

298-1396' 

298-1390' 

298-1388' 

298-1386' 

298-1386' 

1389-5090' 

TOTAL 
DEPTH 

1404' 

1404' 

1404' 

1404' 

1404' 

5092' 

29 May 81 

24 June 81 

25 June 81 

Correlation log and 
S-P 

Sonic Log with Caliper 
and Gamma Ray (computer 
failed at 3500') 

DIL-SFL and Sonic Log 
with S-P, Gamma Ray 
and Caliper 

24 June 81 Temperature Log 

24 June 81 DIL-SFL with S-P 

25 June 81 Sonic Log with Caliper 
and Gamma Ray 

Sonic Log with Caliper 
and Gamma Ray 

3500-5089' 

Both tools 
failed at 
depth of 
9500-10,000' 

Tool could 
not be 
calibrated 

5080-10,000' 

Tool failed 
at depth of 
9500-10,000' 

Tool failed 
at depth of 
9500-10,000' 

5092' 

10,014' 

10,014' 

10,014' 

10,014' 

10,014' 
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R. WEISHAUPT-1 WELL 
continued 

25 June 81 

25 June 81 

CNL with Gamma Ray 

CNL-FD with Gamma 
Ray 

25 June 81 Temperature Log 

25 June 81 Temperature Log 

1306-5080' 

5080-9997' 

Tool failed 
at about 
2500' 

Tool failed 
at about 
1500' 

10,014' 

10,014 

10,014 

10,014 
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SW 
R. WEISHAUPT-T 

NE 
DEBRAGA-2 

-1-'"6940*M.V.D. 

-9540'M.V.D. 

PROFILE OF GEOTHERMAL FRAMEWORK 
STILLWATER PROSPECT 
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RESERVOIR SUI'IMARY 

STILLWATER PROSPECT 

Pressure and temperature surveys have been conducted in 

DeBraga-2 and Richard Weishaupt-1. Production tests have also 

been attempted on both v/ells. A comparison of the information 

from these tests is provided-in well test data table. 

Richard Weishaupt-1 flowtest, conducted on July 15, 1981, 

indicated mass flow rate into the empty well bore to be 190 

pounds per hour. The mass flow was calculated using the 

assumption that the flowtest emptied the wellbore and 

approximately 21 hours later it was full again. It should be 

noted that during drilling one drilling break was encountered. 

The lack of flow suggests that the fracture is not connected to 

the reservoir. 

The DeBraga flowtest on May 22, 1979 lasted 3-1/2 hours. The 

average flowrate during the flowtest was indicated to be 

150,000 pounds per hour at 5 percent flash, 20 psig wellhead 

pressure and 252''F. 
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The pressure buildup following the flov;test on DeBraga-2 

indicated a kh of 10,000 md-ft and a skin coefficient of +0.1. 

The buildup was recorded by gauges at 2,600 ft. 

Both wells' temperature profiles are compared in the 

temperature survey plot. The two wells had temperature 

reversals between 1500 ft and 3500 ft. The temperature peak at 

1500 ft. v/as slightly higher in DeBraga-2 : 3i0''F v.s. 290°F. 

Following the drop in temperature, a temperature gradient in 

both wells led to bottom hole" temperatures of 336''F and 350*'F 

for DeBraga 2 and Richard Weishaupt-1, respectively. 

The pressure survey plot illustrates the pressure profiles for 

DeBraga-2 and Richard Weishaupt-1. Both gradients illustrate a 

saturated profile with a .4 psi/ft gradient. The saturated 

profile in both wells indicate that the well bore is full of 

liquid. 
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Testing on DeBraga-2 indicates that the fractures encountered 

during drilling are connected with a permeable region in the 

resource. Richard Weisnaupt-1 did not seem to encounter the 

same permeable region. The similarity in the temperature 

profiles indicata that the wells are using the same heat 

source. Stimulation of Richard Weishaupt-1 might allow the 

fractures to enter a permeable region similar to DeBraga-2. 

The low temperature profiles would suggest that the Stillwater 

resource is not feasibls for "electrical generation. 
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WELL TEST DATA TABLE 
STILLWATER F T 3 Q ^ NEVADA 

COMPARATIVE WELL TEST INFORMATION 

AS OF JULY, 19 81 

DATE COMPLETED 

TOTAL DEPTH 

PRODUCTION STRING 

SLOTTED INTERVAL 

DeBraga No. 2 

5-08-79 

6,946 

7", 26# liner 

2,724-6,940 

R. Weishaupt No. 1 

6-29-81 

10,000 

7", 26# liner 

5,000-10,000 

I 
to 
00 
I 

TEMPERATURE 

ANOMALY 

Max. Temp., F 

Depth Interval 

FLOW TEST 

Avg. Rate (Ib/hr) 

WHP,PSIG 

WHT, °F 

Bottomhole Press, PSIG 

Depth, Feet 

% Flash 

310 

1,200-1,800 

I 

152,000 

20 

252 

925 

2,600 

5% 

290 

1,000-2,000 

Unable To Flow 

BUILD UP TEST 

Kh, md-ft 

S 

Max. Temp., F 

Depth, Feet 

10,000 

0 

336 

6,920 

350 

9,410 



I 

o 
I 

to 
I 

GO 
I 

- J 
I 

DEPTH (FT) 

Ol 
I I 

O) 
I 

(V) 



- 1 , 0 0 0 

- 2 , 0 0 0 

- 3 , 

-14,000 

- 5 . 0 0 0 

CL. 
UJ 
Q 

- 6 , 0 0 0 

- 7 . 0 0 0 

- 8 . 0 0 0 

- 9 , 

-10 , 
1,000 2,000 3.000 

PRESSURE (PSIG) 
Ll.OOO 5.000 

n n T t c * c*TTnTn c* TT-nxT-riTT- -riT r\n 


