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ABSTRACT |

During 1979, Chevron Resources Company drilled two 2000 ft. holes near
Soda Lake in the Nevada Carson Sink area to obtain subsurface data for
inclusion in the U.S. Department of Energy's Northern Basin and Range

- geothermal reservoir assessment program.: Drilling information together:
with detailed 1ithologic, geophysical and temperature log data were

"compiled for each hole and is summarized in this_report.. Maximum

- stabilized temperatures of 297°F and 367°E/were encountered at total depth
in each of the holes respect1vp s
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INTRODUCTION

;.,ﬁﬂ;__;_ﬂeewe_ln January, 1979 Chevron Resources Company (Chevron) dr111ed two 2000 ft.
, - intermediate depth temperature observation holes near Soda Lake, in

. Nevada's Carson Sink. Figure 1 shows the locations of these ho]es

"des1gnated Chevron—Soda Lake 11-33 and 63 33.

The purpose o6f these 1ntermed1ate depth temperature holes was to further
evaluate surface geothermal expressions and shallow (50-500 ft.) thermal
-anomalies observed by Chevron and the USGS.. Appendices ‘A and B, respec-
tively, are the 11-33 and 63-33 drilling and completion reports. Each
o well was drilled to 400 ft. with a 9-7/8 inch bit, cased with 7 ‘inch
e e oo meaging; Tdrilted out to 2000 ft. with 6-1/4 inch bit, logged, and completed -
T with water filled, closed 1-1/2 inch tubing. The holes were later 1logged
for static temperature profiles. Lithologic discriptions for 11-33 and
63-33 drill cuttings are included in Appendices C .and D, respectively. )
 Table 1 summarizes the geophysical logging history of these holes. Copies.
of the geophysical logs are available through Rocky Mounta1n Well Log
Serv1ce Denver Co]orado.‘:

/
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:; i"éheVronASoda'LakéHQOOO.Fodt;Temperatufe Hoié Logging History

" Interval

-; Temperature Hd]e‘fj"Date .»l

 Soda Lake 11-33  1-10-79

S 1418479
32879
4-28-79 .
1-2-79

'1-18-79  Agnew & Sweet

C3-10-79
. 84-28-79

- ;Sgrvey Co.

Contractbr

Geothermal

~Services, Inc. - .
R " :Se P
.~ Open-hole
~ Temperature
~ Static
o Iemperiture

Aghew & Sweet

Minerals

oW A ]

' Log‘Type .

Gamma Ray

. Gamma Ray -

. S'o .Po .
- Single Point

Resistance
Static

- Temperature
.uA -

" Logged (Ft)

0-2015

© 398-2015
100-2000

20-1988
' 20-1988

0-1983

0-1998

390-1998-
390-1998

160-1998

140-1998
0-1998



* DISCUSSION

S1te Se]ect1on

1The Chevron Soda Lake 1133 and 63-33 intermediate depth temperature holes
were drilled to further evaluate surface and near surface thermal anoma-
lies. Hot springs were reported to have discharged in this area through
the end of the 19th century. A shallow water well drilled by the U.S.

- Coast and Geodotic Survey, in 1903, in the SW 1/4 of Section 28, T20N,

R28E encountered steam and hot water at 60 ft.. (Garside.and Sch1111ng,

- 1979). The USGS (Olmstead, et al., 1975) and Chevron’ (Hi11, et al., 1979)
conducted shallow (100-500 feet deep) temperature surveys in the Soda

Lake area.in the mid-1970s.  Both of these studies indicated a c]osed
-thermal h1gh, in the v1c1n1ty of the USCGS well.*

Chevron (H111, et al. 1979) a1so conducted a variety of geophysical
surveys in the Soda Lake area aimed at defining the potential Soda Lake
geothermal reservoir.* These studies outlined a graben trending NE
from Soda Lake w1th the USCGS well on the NW f]ank ,

Chevron and Ph1111ps 301nt1y dr111ed a deep test in the SE 1/4 of Sect1on
29, T20N, R28E" (Chevron-Phillips Soda Lake 1<29).* This well, drilled to
a tota] depth of 4306 feet, bottomed in a coarse grained, a]tered diabase
unit and yielded a stab111zed bottom hole temperature of 342°F. Fluids
recovered from flow tests of a permeable zone at 1000 feet yielded pre-
dominantly NaCl waters with total dissolved solids of 4000-6000 ppm. Geo-
chemical base temperature determ1nat1ons, (Na/K/Ca and Si02) on these

‘ f1g1ds yielded estimated reservoir base temperatures in the range 385-

- 435°F : . :

.Chevron dr111ed a second deep test (Chevron- Soda Lake 44-5) in the NE 1/4
of Section 5, TT19N, R28E.*. This well was drilled to a vertical depth of
- 4883, encountered on]y m1nor volcanics, and y1e1ded a stab111zed bottom

" hole temperature of . on]y 244°F

Chevron. dr111ed a 2000 foot 1ntermed1ate depth temperature grad1ent hote
(Chevron-Soda Lake 36-78) in the NW 1/4 of Section 33, T20N, R28E.* This
hole encountered temperatures in. excess of 340°F with a bottom hole
conductive gradient of about 4°F/100 feet.

The temperature mode] that appeared from these results was a SE dipping
thermal plume along the NW graben bounding faults, with surface expression
near the USCGS and 1-29 wells (H111, et al. 1979)

The current wel]s (Soda Lake 11-33 and 63-33);were drilled to evaluate .
this temperature model. Surveyed locations for these drill sites are
shown in Figure 2. ‘ - S

*The Department of Energy has purchased most of the Chevron Resources
‘Company surface and subsurface Soda Lake data. .This information is
an open file with-the University of Utah Research Institute, Farth
Science Laboratory, Salt Lake City, Utah
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fADr111ingv& Completion

Both (Soda Lake 11-33 and 63-33) intermediate depth temperature gradient
holes were drilled and completed alike. Detailed drilling and completion

“reports for these wells are attached as Appendices A and B, respectively.

Wooden Cel]ers,'6x6x6 feet were dug prior to moving the drilling rig.

The holewas spudded in and air drilled to 10 feet with 12-1/4 inch bit.
Surface conductor pipe (10/3/4 inch) was set and back filled with clay.
The well was then drilled (with mud) to 400 feet, with a 9-7/8 inch bit,

" Surface casing (7 inch) was cemented to-400 feet and blowout preventers

installed and tested at the surface. The well-was then drilled to 2000

~ feet with a 6-1/4 inch bit. Samples were collected, from the mud returns,

every 20 feet. At TD, open hole correlation logs {(Gamma Ray, Single Point

~Resistance and S.P.) were run. Sealed tubing (1-1/2 inch) was hung to TD

and the well completed with tubing-anulus valving. The sealed tubing was

- -water filled to surface. Upon well completion, the drillsite was cleaned

and returned to near original condition. Three repeat (cased hole)

- . temperature surveys were run w1th Amerada- Hess type temperature logging -
‘jhtools. : . - L

Litho]qgie Logs

~ Appendices C and D, respectively, are the 11-33 and 63-33 lithologic.
logs prepared from cuttings sample descriptions. - Both temperature holes

penetrated Pleistocene Lake Lahontonand earlier sediments. Hole 11-33
encountered volcanics (predominently basalts) in the bottom forty (40)

. feet. Hole 63-33 encountered volcanics from 1790' to TD. Both holes
~exhibited various degrees of alteration throughout..

'Geophysieel LQQSj"A

Both holes were logged w1th Gamma Ray (ground level to TD) and SP and

single. point resistance (surface casing shoé to TD) for correlation.
Table 1 is a tabulation of 11-33 and 63-33 geophysical logs.* Malfunction
of the Chevron logging system forced the use of alternate logging con-

" tractors. The contractor used for 11-33 also had system problems and no

usable SIngle point resistance log was obtained for that hole. Both

: 1ogg1ng system problems (Chevron & Contractor) were due to conductor parting

in the logging cable. This is a fairly common problem, accentuated by
logging hot holes (?350°F1 at subfree71ng surface temperatures.



'Temperdture Logs

. Repeat static temperature prof11e 1ogs (3) were obta1ned over a two month
" period using Amerada-Hess type equipment. This yielded a bottom hole '

-~ gradient of 0.3°F/100 feet and maximum temperature of 367.1°F for 11-33

-~ and 6.65°F/100 feet and 297.0°F for 63-33. The final static temperature

- profiles are shown in Figures 3 and 4. Drilling mud temperatures are

- included with the lithologic descriptions of Appendices C and D. The

10991?9 contractor used for 11- 33 also ran an open ho]e temperature

prof1 e. - _

tCopies of these logs are available from Rocky Mountain Well Log
- Library, Petroleum Information, Denver, Colorado.
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-~ SUMMARY

__Two 2,000 feet intermediate depth temperature observation holes were

T T T drilled near Soda Lake, Nevada. Detailed 1ithologic and temperature
o data were obtained, from these holes. Maximum stable temperatures of

. 297.0°F and 367.19F were obtained at depths of 2,000 feet. '

10
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R : o - e , S | Complatxon Repur?
P R , - . - New Well PRO-31t

“ Field Beowawe

Prdpsnv: :

el o, S008_Lake 11- 33

, e 33 T _200 5 28 WD T
Lotation__195.44" s, 332, 81 E of. Corner Sec. 33, Churchill Co Nevada

'.El"a'ﬁ"" 3984.5' G.'L' - _ Derrick Floor D.F.i-'-_‘ - . _ '_ _ “aba\io.}na
- Data’ January 30, 1979 '

Chevron Resources Company

R, B, Murray/B, D, Garrett

(For Operations Manager, Producing Depc.)

' Drilled By Gedtberm&l'SﬁrVices Inc.

- Data Commam;zd Drilting dJanuary 5, 1979. " Dats Conﬁﬁlofed Orilting J_anuary 11, 1979
Data af Initial Production. e g
,{frnductmn. Dally Avtragn ‘lrt:_;__ __ !Jay_: . G;ﬁyigy Co . AP Pump
i BB TP - PSI  Flowing
Wt " Bble  CP___ _____PSl  Gaslik
© . Gas. " M. Ban_____ s

'Total Depth - 2000" | | o
Casing: 298" 7"‘x'23# K-55 8rnd LT & C CMTD at 395"
' 1991 172" 2.9% J- 55 EUE tubing hung at 1984'

'Logs:~ ‘ Gamma Ray, SP reswtance temperature

Noté: AN measuréments'from ground level

13
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CRILLING PRCGRAM.

Mell Mo.: 11-32 =~ Field: Soda Lake Unit
- State: Mevada o - County: Churchill
© location: NU% of MUy of It Sec. 33, T20i, P2SE, HDB&

: D1scuss1on

B Nearby Soda LaLe 36 78 vias dr111ed in March 1978 to a depth of 2000' o

)

Po dr1111ng prob]ems were encountered and the hoTe was conp]eted in 10 days uxth some- -
t1ne 105t due to weather and mechanwca] repairs.. o

,The ent1re sect1on penetrated was sand and sha1e and no 105t c1rcu1at1on was experlenced

© Program | , o ,
1. .Pr1or to. mov1ng 1n dr1111ng r1g, Chevron w111 1nsta11 wooden we11 ce]lar per 5:
: ached sketch o ,
2. :Move in r1g.1,“ RE
-fnr111 125" hole to 10 [ o “ |
7-4._:Insta11 10- 3/4"'conductor p1pe and pack 10- 3/4" x 12&" annu]us thh c]ay to make
 fluid seal. »J_' R _ - . ,
5. Drili 9-7/8" ho]e to a00r.. | | _
6. Run 7" ca51ng to 400' equ1pped WIth f]oat shoe on bottom and gne 7" x 9-7/8
.[centra11zer on the bottom two joints. Top casing co]lar to be at proper hexght
oonto a]low 1nsta11at10n of blowout preventer.i : 5 : .
'7; :Install cementing head and us1ng rig pump, cement 7" casung w1th 75 sacks of neat
' }construct1on cement. Note this is 50% excessive. . .. - - N
- 8. Hh11e wa1t1ng on cement, 1nsta11 we]l head and BOPE cons1st1ng of Hydr11 G( and
double ram preventer (blind and pipe rams) Test to 200 ps1 e
Drill 64" hole to 2000'. Take cutt1ngs sanp1e every 20‘ Divide sampie;into,qﬁh"gg
| 4three parts, bag and Tahe]. , o S a ~',ff[3_{j'ﬂ'<"'
10,'At T D run Chevron E- Togs. (Res1stance, S. P Garama, tenperature )
‘11. Run 13’ tublno (30' Jo1nts) to w1th1n 20' of T. D |
lZ.;If-we11 cond1c1ons warrant-l%" tubxno w111 be hung from surface: and well conp]eted

with tubing-annulus valving. If tub1ng is not hung, cement 1%" x 7" annulus rrom '

. 400'- to surface and proceed w1th steps 13, 14 etc. to complete wel]

14
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- 15.
16.
17,

18. Fill 14" tub:.ng with meat cement from 30' to sur;.ace, remava va1va, and.

:R-«:m}-‘ '3-3? and uéll &a d,

I'-luad gf plaﬁ on’ c0; of l‘ n x 7" 2acelus.

Install l‘ P-gate valve on t:op oE Eubi g with bull plug and lock:nc cnalu.

Release r:.g .

' PlL.o to be acproum.t:ely l' below vrouad level.

RS

R..r:ove cella.r,' clea.n and fJ.ll p1 ts, cleanup loca..:t.on. '

~Ru.. tenneratura survey 30 days after c:mzrpla:ion.

:.nsta.ll l " pipe cap to abandon well.,

B D Garre tt

15
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soDA'LAKé,11;33

-Qum'ﬂ o

- dan. 5, 79 A1r dr1]1ed 12 ]/4" and set ]O 3/4" conductor pipe at
- 17", Spudded in with 9 7/8" and drilled ahead to 345'.
Pooh to check bit. RIH.. Drill ahead 9 7/8" to 350'.
- Twisted off‘dr111 pipe. Pooh. RIH with overshot and
engaged'fish " Pooh with bit and stab. .

. dan. 6, 79 ”j‘Dr111ed ahead 9 7/8" to 402' Cond1t1oned mud for Casing
. - Ran 20-jts.-(398') 7" x 23# K-55-8rnd. R-1, LT &C casing
. with B&W float shoe and centralizers. Cemented casing with
- 160 sx ready mix cement at 395'. Partial to no cement returns
- bumped plug at 800 PSI. Installed Class II-B BOPE.

Casxng Deta11

-‘t'“zo Jts (398 08! ) 7" x 23# K-55 8rnd seamless LT & ¢ casing
.~ of unknown mfg with-B&W float shoe cemented at 395°'.

| - - P > - " o - - - - - S A - T - = = o - - - > - o -

. "Jan..7, 79 Drilled out rubber plug at 150' and cleaned ‘out cement to 360'.
Lo " . Tested BOPE and casing at 200 PSI. Cleaned out cement 360'
. to 395. Drill ahead 6 1/4". o 1140' - L

Jan. 8, 79 - Drill ahead 6 1/4" to 1560'. Pooh to change bit tr1p 11ne o
. - - . 'started to part.- ,

-*7ffjdah; 9, 79 1:f'\' Installed new trip line. Drilled ahead 6 1/4" to 2000'.
R .7 Conditioned mud for Togging. R1gged up G/S 1ogg1ng equ1pment
ER and ran gamma, res1stance SP

Ran temp. survey 2000‘ - surface in 100' stations. Conditioned -
‘mud pooh and layed down drill pipe. Ran 60 jts (1997') 1 1/2"
X 2.9# eue tubing. Ran 140' 1" line pipe in 1 1/2" x 7" .
-~ annulus and flushed out with water.

- 0 s =D e D D D D D R S D TR R D W T N D WD WD WP WP D D Wy - e D D D WP D S S P D D P W S T WD - - o

o Tub1ng Detail B ,
60 jts (1990.51° ) 1 172" x 2. 9# J-55. Eue tub1ng hung at 1084'-'

Jan. 11, 79 ‘ Cemented 11/2" tub1ng at. 1984"1n annu1us thru ™ p1pe hurg
o at 140' with 50 sx ready mix cement with good returns to.
surface. Added 10sx cement to return to surface. Removed

BOPE. Cut off tub1ng head. Rigged down and out. Rig
Released. , : :

16
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Jan. 12, 79

- 2 - j

" ,Insta11ed T']IZ“IValve oh-tubing'and'bu11'plugged,  '
- chained and locked 1' below ground. ‘Welded metal plate

. on 7" casing. Filled cellar.

av

e

17
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( po | | |
o - . Completion Rept
. : S o R J‘! al] P’:{O-‘
e, 63233 (Prol X 20401) o s 33 r_20m g 285 ey
T 1123.35'S, 3866.67'E From M Cor. Sec. 33. | '
: . Cnurch1\1 County, MV. o , . |
- Elevation 3976.0 G.L. . Derrick floaf " 0.F.is — . : ' ____"above
" Data. 1;16;79 | | N - o S .
: o o . Chevron Resources Company
sl B. D. Garrett/R. B. Murray

"~ (For Qperations Manager, Producing Oeot.)

Dmthy Geotnerma] Serv1ces, Inc.
Date Commanced Drilling . 12 28-78 Data Comelata’d Drilling _1-4-78
*Date of Initial Production -~ — =~
Praduction: Baily Avarage, l'st;;._'_;___f_ Bays: Grayin, L ] —__°APl  Pump
e T BEls TR i = PSI Flowing
X Vater. i ———Bbls. CP __ PSl Gaslilt
Gas —— ) Mcf. Bean — 164
Summaw . C
Total depth_';zooo' =
Casmg e 17' 10 3/4" conductor cemented at 17!
.z 3937 7" x 23# casing cemented at 393'
‘ : ﬂ1990' 1»" EUE J-55 tubing L
Logs . 'EALog, Resxstance;_SP e
Note: A1l measurements from ground level.
i



UEPTA

-DRILLING P

T Mell Mo.: €3-33 , o Field: Sode Lake Unit
Stete: MNevada , A - County: Churchill
Location: NEP S” ¢f NEi-. Sec. 33, T2CM, R2BE, MORLM

Clscu>sxon

. Mearby. Soda Lake 3o 78 was drllled 1n Parcn 1978 to a deptn of 20“0'

No dr1]11ng prob’ers were encounuered and the hole vias cowp?e;ed ’n 10 days thh '
scme t1n° lost due to weather and mechan.cal repairs.. . 7 : Lo

“The entlre sectlon penetrated was sand and sna1e and no 105t c1rcu1atlon was
“exper1enced ' : o

_Progran ?

1-' °r1or to mov1ng in drllllng r1g, 1ns;a1] wooden well cellar per at;acked sketch.

2. -Move in r1g._l

3. Drill 12%* hole to 10'+,

flu1d seal.v

, 4.' Insta11 10~ 3/4“_eonducLor pwpe and pack 10- 3/4“ 12%" annulus with clay to maxe

. 5. Dr111 7/8" ho]e to 400"

6. ‘Run 7" casing to 400" qu1pped w1th fToat shoe on boteow and one 7" X 9 -7/8: .
- centralizer cn the .bottom two joints. Top casing caliar to be at proper he1gnt

to allow 1nsta11at1on of blowout preventer. 1 S

'".ff7:' Instal] cemcntnng head and us1ng rig pump,. cement 71 cas1ng thn 75.sacks'qf nez

'~fconstruct10n cement Note this. 15 SO extra.

8. th]e wa1t1ng on cenent, 1nsta11 viell head and BOPE conswse1ng of Hyd%iTT GK
»and doubTe ram preven*er (b]1nd and pipe raﬂs) Test to 200 psi. ' :

9. ,Drl]l B%" ho]e to 2G00'. Take cuttwrcs sanp]e every 20’ Divide sample into

.Athree pa*ts, bag and ]abel

10; At T.D.-run Cnevron E- Logs-‘ (Qesiétance S'P Gawmr, |enpe”ature )

11, Run 1’" tubing (30' 301nus) to u1th1n 20 of T.0.

20
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A
L
13.
14.
15.
.16,
17.
1g.’
-~
~
‘.‘L
-

' Rwova BO° and uell head Weld;d' plat=~ on top of l1 "o

7" anculus.

"Iustall J}i" oate valve on top of tubing w"t:h bull plu° and loclf.lno chain.

Plug to, be approtlnately l' below ground level..

4 Release ri

Remove ;gl;ar;;clga§ and £111 pits, cleanup location.

’ Rdn:temﬁerafdré'Survey:30-daysbafter coﬁpietidn;

Fi1l 14" tublno w:.».h neat cement from 30’ to. surface, remave valve, and
1.1

. install 11 p:Lpe cap to aba.ndan vell.

O/S ://5'17,&421[#/ Date //—'/k-—?’? .
B D Garret*' ' /d&ﬂé R
e 7E
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" SODA LAKE
L v63f33

- Dec: 28 . Spudded in and dr111ed to set 17' 10 5/8" conductor pipe. Drilled-
S ahead 9 7/8" to 120' Co . . -

Dec. 29 f[' Drx]]ed ahead 9- 7/8" to 393’ | C1rcu1ated to cond1t1on hole POOH.
| L Ran 20 Jts (392 ) 7" X 23 1b cas1ng A .

> " ——— - - - W T D A G W T e S L R G Gy W D D G ) D D G PR WD G T D D S S G G - T W T A e U WA S Y T e e A e

Cas1ng Deta11

392, 30'. (zo Jts) 7% x 235 LT & C 8rnS casing of unk. ‘mfg. with
‘;1 00‘ shoe Total 393 20' :

| om0 e e o S e D D e o o o B D TP i T e Y S e i O W g e

'1 cémeﬁfea caSing W1fh-125 sx neat cement; Buhped plug on. shoe at | ‘
~. 400 psi, 'with returns to surface welded on tubing head, insta11ed ‘
'-_*_Class 28 8.0.P.E. : ' ‘

- Dec. 3df' F1n1shed 1nsta111ng BOPE and tested to 400 ps1 RIH, dr1]1ed out cement,
L : f__plug and shoe 388" to 3°3' Dr111ed ahead 6>“ to 1000'. |

~ Dec. 31~‘ ”'Dr111ed ahead 6»" to 1780'.

Jan.' 1 ':' _Dri]]ed"ahead 6>" to 1940‘._ - . _ _
, Jan; Ze;L’J_Drxlled ahead 6>" to 2000',.iCircu1ated-the c1ean ' Pan E-logs.
;Jan.33j:7A*“Cont1nued ToggIng. Ran Mineral Serv1ces Co. GR 0-1000; Resxstance

~ and SP-393-2000'. RIH to 2000'. POOH and lay down dr.]l pipe.
Attempt to blow hole dry with air. Well produced water. Ran 1i"

. tubing - hit bridge at 470'. POOH, lay down tubing. RIH and clean
E out br1dges every 60—100' to TD. . ' o

Jan. 4 - Run 60 jts 1" EVE J-55<tub1ng to TD, pick up 10' (approx. 15' above
g ' -~ ground.). ) o :

Ran 140' of 1" pipe in 1%" x 7" annulus. ~ Cemented with 50 sx neat
cement mixed with 6 gal water/sk. Had initial mud returns, lost
-returns, regained returns. No cement returns tc surface. - Pan I” pipe
in annulus - located cement at 11G'.. Removed B.0.P.E., rig doer and out.

Jan. 11~ Filled 1j x 7" annulus w/cement. Welded ¥’ ,p]ate on top of 1 x 7
: annulus, filled cellar w/dirt. Location graded and cleaned up.

22
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~. Memarandum

San Francisco, CA
March .15, l979

PETROGRAPHIC REPORT

' CHEVRON "SODA LAKE" #11-33
SEC. 33, T1LN, R28E, MDB&M
NEVADA

BY: E. W. CHRISTENSEN

MR. J. M. KEHOE:

?\CHEVRON RESOURCES

‘,} B Ce

. D/S 460': Most of the chips are a very fine-grained lithology, probably ash, with

few to numerous pyrite crystals. A few of these fragments appear partially
altered; several contain clay and silt. Also present are silicified sandstone,
sandy tuff(?) and tuffaceous lithic-feldspathic sandstone.

.D/S 1000'°. There are a feo0fraéments similar to 160" but most are zeolitized fine

. and medium-grained angular to sub-round fairly well-sorted lithic-feldspathic

- sandstones. Volcanic grains and feldspars are the most abundant grains and
many are rimmed by a greenish clay. The degree of zeolitization ranges between
vpore-filling and pore—filling plus extensive grain replacement.

“ D/S 1560" SeVeral lithologies are represented in the cuttings.

1. »altered vesicular/amygdaloidal basalt
2. carbonate-cemented basaltic sandstone
" 3. altered pyritic tuff/ash :
. &. microcrystalline limestone(?)
"5. altered lithic sandstone, clay alteration
6. zeolitized lithic-feldspathic sandstone
7. zeolitized tuff : ' ' - :
"8. lithic-feldspathic(?) sandstone extensively replaced by carbonate

1_Presence of hornblende in some of the sandstones suggests that the volcanic rock
- fragments could be andesitie.

D/S‘1960': Altered fine—grained, often_floﬁ-lineated bagaltic rock fragments are

‘'the dominant lithology. Alteration products include chlorite and sericite(?),
. leucoxene and carbonate. Zeolite could not be conclusively identified but might
~be present also. VeinS'wereﬂscarce and largely carbonate with minor chlorite(?).

D/s 1980':‘ Similar to- 1960', quartz followed by chlorite in a couple veins.

D/S 2000': Similar to 1980°.

Volcanic rocks in the interval '1960'~2000" are called. basaltic mainly on the
plagioclase, sodic labradorite° the mafic minerals are all altered

24
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CHEVRONVRESOURCES COMPANY -

.. LITHOLOGIC WELL LOG

 DEPTH

" LITHOLOGY

' PROSPECT:

STATE: Nevadsa
SECTION: 33
TOWNSHIP: 20 N
RANGE: 28 E

WELL NOo.: 11-33

Soda Lake

'COMMENTS

148°F

420" ?ine grained sandstone - highly silicified,
o ' . secondary silica, pyrite minor micas, siltstone,
. _i_fFe alteration _ i.c S _ :
f*460f euFine grained sandstone - highly silicified
" Euhedral Qtz. crystals mica - chlorite rich
.- .clay stone (argillic alteration), minor HCL
L reaction - :
© - 4800 . ‘Siltstone - Mhdstone - mica - chlorite rich -
.+ . . minor pyrite, fine graiued sandstone, HCL
reaction : -
Sﬁdfv --,Fine grained sandstone - highly silicified - 'ﬁnd‘Temp».1Q0°F In
secondary silica, pyrite rich, mica rich, ;' ©  1209F Out

_ © . mo HCL reaction, Fe reaction : e

- 580" ' Fime grained sandstone and siltstone moder-"' Mud Temp l00°F In

‘ ~ately silicified mica & pyrite rich, No HCL ' - 1259F OQut

. ”’fjreaction o A , . S
”~__620fiff'fFine to’ medinm grained sandstone highly o Mud Temp '116°F' In
... silicified, mica rich, abundant Fe altera- B 126°F Out
, : ,;tion, secondary Qtz., chlorite alteration -
t, 640' ' Fine grained sandstone highly silicified . ‘ﬁud Temp 1259F In.
mlca & pyrite rich, abuadaut Fe, chlorite, , "136°F out
. ‘and argillic alteration " 4 -

- 660" . :Same‘as above-with minorfsiltstonei_ Mud Iemp 116°F Im
o | B e ' 130°F . out
680"  Same as above with minor Fe, chlorite & ~ Mud Temp 1259F In

: - argillic alteration - 133°F out
700’ ‘Same ‘as above and minor’euhederal Qtz. . ‘Mud Temp 125°F In
| | A a L o 140°F out
740" Same ‘as above and minor volcanic rock o < Mud Temp 1305F_ In

fragments S ' © .. 140°F Out
760" Same as above. Mud Temp 130°F In
: o : Out
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CHEVRON RESOURCES COMPANY

_PROSPECT:

"Soda Lake

tion

26

Out

. . : ‘; STATE: Nevada .
: LITHOLOGIC WELL LOG SECTION: 33
- TOWNSHIP: 20 XN
. RANGE: 28 E i
- WELL-NO.: 11-33 T )
. DEPTH . LITHOLOGY COMMENTS
'780'V ' Same as above with abundant argillic altera- Mud Temp 130°F In
~ 'tiom . ~ : : 150°F OQut '’
- 800" -Predom ztely siltstone - mudstone and minor_".u_Mnd_Temp' _.130°F__ Iua
: sauds. e as described .above 142°F
. ‘\“-"__ J - i e )
820" Same as’ above -Mud Temp  130°F In .
‘ _ _ . u - 160°F OQut
840" 'Fine -'mediun sandstone - poorly silicified Mud Temp 131°F In
‘with mica, pyrite feldspars, Fe alteration, 150°F Out
argillic alteration, chlorite, secondary ‘
silica ' : o, .
860" Same as above - minor pyrite mudstone, Mud Temp  130°F In'
abundaat argillic alteration : 143°F Out
- 880" ‘”Same as above with volcanic rock fragments, Mud‘Temp - 1359F In
S minor pyrite, abundant mica L : ' 150°F Out
920" - :_Same»as above . . Mud Temp  130+° In
e el I 160°F Out
940" "Same as asqvé Mud Temp‘ 1309F In
_ — - ' : 1609? Out
960" Same as above =~ Mud Temp  130°F 1Im
o : o -~ 160°F oOut
980" Same as above - abundant pyrite Mud Temp 130+° 1Im
: o L : 162°F oOut
*1000 ‘Same as above Mud Temp 130°F 1In
: : 161°F Out
1020? Same as above - mimor pyrite, mudstone Mud'Temp 130+° 1In
abundant - mica, argillic alteration, 160°F Out
secondary silica
1040 Same as above - abundaunt pyrite mica argillic Mud Temp 130°F In
alteration - minor nudstone, chlorite altera- 160°F

Out
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CHEVRON RESOURCES COMPANY 7 PROSPECT:

éoda.Lake

STATE: Newvada

LITHOLOGIC WELL LOG' ~ -~ . . - . SECTION:

- TOWNSHIP:

33
29

RANGE: 28 E

N

27

~ WELL NO.: 11-33 N
~ DEPTH LITHOLOGY. __COMMENTS
1060" - . . Same as'above-—vminor'pyrite" ' lMud Temp 130°F In
. ; o SRR . 164°F Out
- 1080' . Same -as above . Mud Temp 130°F 1In
- o | 1709F  Out
©1100" 'Asame.ae-above,lfu L Mud Temp .1009F 1In
B TR : 1729F  Qut
1120' Same as above " “Mud Temp 130°F In
L L ' ‘ - 1719F ° Out
1140° -Fine ~ medium grained sandstone - poorly T Mud Temp .100°F In
" . cemented argillic alteratiom matrix o . .170°F  Out
_secondary silica, abundant micas, feldspars, T -
"minor pyrite mudstome, volcanic rock frag-
'ments, Fe alteration
.1160' l_.Same as above with very little pyrite Mud Temp .130°F In '
o sl B AN T 180%F  oOut
- 1180" Same as above with minor pyrite, moderately <:Mnd Tenn'“'130°F _ In»'.
. "“acementes minor argillic alteration _‘;' . .. -180°F Out
1200% ﬂSame as-above with minor pyrite & gypsum | 'Mud Temp ':130°F In
C SRR o , R . 172°F out
1220'  Same as above with very little pyrite & Mud Temp 130°F 1In
- gypsum : . 1769°F OQut
1240° Same as above with minor pyrite, & moderate ,AMud Temp 95°F In
R ‘_Fe alteration,cementation ‘ ,124° Out
-1280° . Same as above - * Mud Temp 90°F - In
S : ' v 132°F  OQut
1300" Fine - very fine grained sandstone - Mud Temp 95°F In
' . poorly cemented, argillic alterationm, 1269F OQut
- minor mica, feldspar, secondary silica,
very little pyrite, Fe alteration, volcanic
rock fragments
1340° Same as above with small amount of blue- Mnd Temp 109°F In
green clay (polygorskite) 1289F Cut



CHEVRON RESOURCES COMPANY

. " PROSPECT:

Soda Lake

28

s
i) . - o ISR STATE: ~Nevada
) LITHOLOGIC WELL LOG LT o .SECTION: 33
: - : T .. TOWNSHIP: 20 N
- RANGE: 28 E
e - WELL NO:: 11-33
- ' DEPTH _ LITHOLOGY COMMENTS
:'1380; 'Same:as above o o MudvTemp NA
1500; ‘_; Same as above without polygorskite, little - Mud Temp 115°F In
‘pyrite o _ , : © 140°F  oOut
o __fizzaifii_-éame as above with abundant pyrite Fe 7 Mud Temp 124°F  Ia
A alteration i fETE , _ _ ’ 150°F  Out
1480'  Same as above with minor pyrite & Fe © ‘Mud Temp 130°F 1In
o alteration _ o ‘ - 155°F - Out
1520' Same as above Mud Temp 130°F In
LT e T S . 1599F Out
*1560" ' Same. as above with minor pyrite, gypsum . Mud Temp 130°F In
- . ‘moderate volcanic rock fragments, little " 162°F  out
_.‘,'""3 : secondary silica .
iGGOf Samevas above N
k1680" . Same as above with moderate secondary
R ﬂ'silica - -
'i700fu> Same as above with minor mudstoue, very- : :
- 1ittle, pyrite & Fe alteration o
1720 Same as above -
o 1740°% " Same as above with minor Fe alteration,.
' ' - vexy little mudstoue
1760' | Same as above . Mud Temp 142°F Im
e o . 167°F Qut -
1780’ Same as above with mimor pyrite Mud Temp 140°F In
R o : - 164°F  OQut
S : IR . | ' _ |
1800' ~ Same as above with very little gypsum, Mud Temp 140°F 1In
mica, pyrite, mudstone S 164°F  Qut
1820 Same'aasabove with minor Fe alteration Mud'Temo 150°F 1In
: . — ; - 170°F. OQut
< :
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CHEVRON RESOURCES COMPANY

. PROSPECT:

* Indicatés samplas which will have
pe;rologiouidentifica;iou completed

29

Soda Lake
STATE: \Nevada
"~ LITHOLOGIC WELL LOG- SECTION: 33
.. T ) TOWNSHIP: 20 N
- RANGE: 28 E
WELL NO.: 11-33
.j‘ . - .
DEPTH LITHOLOGY COMMENTS
1840" - Same as above withamodérate olaystone Mud Temp 150°F In
: . o o 172°F  Out
1860° Same as above " Mud Temp 150°F . Im
: - ~ 1729F  Out
1880'  Same as above with moderate claystone, Mud Temp 133°F In
. minor pyrite, reaction to HCL, Fe : 175°F Out
_ L alteration, argillic alteration .
1900'Q§Zj~Fine - very fine sandstone predominantly Mud Temp 150°F In
: T QEZay feldspars, lithic rock fragments, : 176°F - Out
voleanic rock fragments & secoundary
- 8ilica - minor pyrite, mica, gypsum, Fe
alteration, argillic alteration. -
Mudstone = 30Z of sample
1920 Same as aboVe with 207 mudstone Mud Temp '1539F In
S R L : ~ : 178°F Out
"'Same’ as 'above with 207 mudstone ' Mud Temp 152°F - In
R - - . S 5177°F . Out
- 75% volcahio‘ffagmaofa - with amphi- Mud Temp 153°F . 1Im
" boles, rock/is altered & possibly e 180°F © OQut
‘,_metamorphosed amphibole; orientated ‘
 in foliatiocm type patterm, 25Z fime
- sandstone & mudstone with secondary
. Quartz &, chalcedony, pyrite, Fe altera-
B tion, mica, gypsum, argillic alteration
#1980 - Same as. above Mud Temp 153°F In
o - - 1809F  Out
%2000 -8§Zovolcanioa,‘152 sandstone as above o
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Memorandum -

,_San Erancisco, CA
" ﬂarch_ls,'l979'

- PETROGRAPHIC REPORT ’
CHEVRON ''SODA. LAKE'" #63-33
. SEC.. 33, T20N, R28E, MDB&W
NEVADA i
BY: E. W. CHRISTENSEN

N

OMR. M. J. KEHOE:

.. CHEVRON - RESOURCES

- D/S 440": Lithologies present fnclude:

1. granitic rock grains—pebbles
2.'1welded tuff£(?)

. 3.- very fine to éoarse, poorly sorted feldspathic sandstone with rare —

granite and schist grains Grains have clay coating but. the . ‘sand is
. .'porous. '
4, coarse siltstone, composition similar to #3

. 5. microcrystalline limestone

-"‘f6;..tuffaceous(’) siltstone and silty clay(’)

UD/s

D/S

. o/s

/s

/s

f;57->lande51te-basalt

1000'" Predominantly partially altered ash(”), with some . andesite(7), volcanic

‘sandstone, granite and petrified woad fracments._"

1400' ¢ ainly litbic to lithic—feldspathic sandstones containing numerous
basalt—andesite grains.. A .few fragments are cemented by chlorite; most are
‘zeolitic. Zeolite replacement is extensive in some fragments. Chlorite
followed zeolite filling pores in some of the chlps. The zeolitefis probably'
laumontite, possibly neulandite. R :

1460': In addition to zeolitic volcanic sandstones there are carbonate rock
fragments with ostracod shells. A few zeolitic sandstones c0ntain late stage
carbonate. ' L

1600": Volcanicesandstones similar to 1400'.but'zeolitization is more.extensive.

.1660" Zeolitized volcanic sandstones, ostracodal limestones and ash with

.ostracod shells are the principal lithologies. Altered tuff-ash is rare; the

: alteration may.. be to zeolite.

.1700‘:_ Volcanic sandstones in this sample do not apoear to be as. severely

zeolitized as previous samples, a few are carbonate<cemented. Ve51cular basalt
fragments are rare; plagioclase crystals are fairly fresh but mafic minerals are

-altered

1780’ Basalt is the most abundant litnologj with ash(’) and shale- cla/srone(7)
next in abundance. Plagioclase looks zeolitic in scme fragments. Iron-cxide and
quartz occur in some severly altered basalt fragments.

100 Years :Helpmg to Create the Future
31



Mr. M. J. Kehoe ~ R -2- " March'1S, 1979

W n/s 1800" Several lltHologles are present:v : i" j AR L - -

1. gran*te grains pebb’es
2. altered andesite
3. altered basalt.
4.  altered ash with carbonate replacement :
5. volcanic sandstone with pores partially filled with zeollte

6. zeolitized volcanic sandstove

. D/s 188Q': Mainly’partlally al;ered basalt fragments,:scme'cdntaining carbonate
and chlorite in veins and spots. Several fragments appear zeolitic. Shale-
. claystone fragments are rare. A gingle'silicified volcanic(?) fragment was
'_seen., ‘ S L o -

D/S 1940' : Mainly volcanic fragments, partially altered | Many of these may be
A andesitic in composition bised mainly on- texture and presence of hypersthene,
the oroundmass of these fragments is ‘more glassy. '

D/S- 2000' Andesite fraoments,,feldspar, hypersthene and opaque crystals are scattebed
in a glassy groundmass stained to varying degrees by iron-oxide. Fractures
containing opaline silica(’) and quartz are present but rare. B

EWC:gda
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CHEVRON_RESOURCES COMPANY

LITHOLOGIC WELL LOG

. DEPTH

420"

C 440" -

460"

480"

"~ s00'

s20t
540"
-560%

580"

os20v

640" -

660"
630"
700"

720" .

. Same as above w/mlnor pyrite

' PROSPECT  Soda Lake

" SECTION 33
L TOWNSHIP. 200
WELL No. .  63-33  RANGE 28F
R LITHOLOGY © COMMENTS

,_;'flne to-Wedlum Sand - Predomlna:ely
.. Quartz.Minor lithic fragments, Feldspar,
; mica very little pyrlte L e

“’

_Viflne to Medium Sandstone - Predom Quartz, - In
~_ Abundant Pyrite, mica, lithic -fragments,. '

Secondary silica, minor chlorite & argillic

"alCeration poorly cemented

flne to Nedlum Sand - Predom. Quartz

" Moderate feldspar, lithic fragments minor

mica & argllllc alterat:.on

-

¢

:4,Same as above w/poorly cemented sandstone
and very little pyrite

o Same as above w/mlnor chlorlte'
Same'as above w/out-pyrite
_ - Same as above w/minor mudstone

.- Same ‘as. above -

" Same as above w/secondary silica

Same as above

Same as above w/very little.secondary
_Silica* ' ' B .

Same as above w/mlnor secondary 3111ca
and argllllc alteratlon .

Same as above~

Same as. above

‘fine to Medium Sandstone - poorly cemented

predominately Quartz,; abundant lithic
fragments, minor, feldspar mica, chlorite,

argillic alteration sacondary silica; very

llttle pyrite’

33

- Mud Temp..

48° pnc

48°F

49°F
50°
50° -
52°

s4°

560

- 58°
59°

59° .
590.

607
60°

60°

50°F
52°F

52°E

- 56°

58° -

59°

60°

60°.

62°
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CHEVRON RESOURCES COMPANY

LITHOLOGIC WELL LOG ~

DEPTH

S 740%

760"

780" -

800’

820"

840"

860" -

“gso' -

'900"
920"
940"
960 '
980"
1000"
1020"
1040"
1060

1080’

34

PROSPECT Soda Lake
" SECTION
: - ' § _ TOY\NShIP 20N
© WELL Mo. _ 63-33  RANGE - 28E
* EITHOLOGY . COMMENTS

'”Same as. above w/no pyrlte . o S Im 65°" OQut 70°

- Same as above‘w/llthlc fragments 65° . 70°

. up to pea gravel size w/very little '
pyroxenes S ~
?fedominacelytmudsﬁoue w/moderate ' 65° S 72°

: lithic fragments minor poorly cemented : :
¢ . fine sandstone; very. llttle mica, pyrite
‘secondary SLIica ‘ :

- Same as aboveﬁ- ‘_ 68° 78°
' fine to Medium Sandstode - poorly cemented 58° 72°
‘predominately Quartz; abundant lithic

- - fragments; minor feldspars, mica secondary

. silica
.Predomlﬁately‘mudstone w/moderate fine to 60° 75°
medium sandstone, lithic fragments, minor

secondary 5111ca, pyrlte
B Same'as above S 62° 78°
_ fine to Medium.éandstone’—'poorly'cenehted - 66° '78°
* predominately Quartz; moderate lithic ‘ _ L
fragments, feldspars, amphiboles, micas; minor

»_pyr1Ce chlorite, argllllc alteration, mudstone

) Same as above ﬂ : 68° 78°

' Same'as.above ' 68° ' 80°
‘Same as abobesw/moderate pyrite 68° 82°
.Same as_above &/miﬁor pyrite 68° 82°
Same as above w/moderate pyrite 68° 85?
Same as above w/minor seCQndarj:silica 68° 89°
‘Same as‘above 68° 95°
Same as above 75° 85°
Same as abové w/abundant pyriCe‘

;‘Same as above 75°. 91°



CHEVRON RESOURCES COMPANY ' ) . PROSPECT Soda Lake .

LITHOLOGIC WELL LOG BT | SECTION 33
| . A . I ‘ TOWNSHIP- -~ 20N
e . - .  WELL No. 63-33 RANGE 28E
R " ‘ o o —_— -
 pEpmH . ° . LITHOLOGY T COMMENTS
o » o _ ' " Mud Temp
.‘ilOQ'  ‘ _ ‘Same as above w/moderate pyrlte " : In 82° ° Qut 96°
: 1120"‘  ' ‘o_Same'as“above w/moderate secondary ‘ - 69° 91°
' - ‘ - silica; minot pyrite : ‘ 3
140" . - . .Same as above . i  ‘ o 79 91°
1160 ‘ 'f"Saﬁe as above. w/mlnor secondary 51llca _ 80° ’ 94°
‘ : ' and. pyrite :
~1180',' "oa“"Same as above w/moderate pyrlte ' ' ' 81° 100°»
1200 o Same as above w/mlnct pyrlte o : 81° 100°
1220' . Saoe as above v .A[ : ‘ - : C30° 98° -
1240 1 ;:Sameféé‘above_‘-'?": f '_. . 0 69° 96°
Ty 1260' . Same as above . o | 740 " 96°
1280 " e'eSameiaS'above‘ifA_ o Af- o . 79° . g8°
1300' . . Same as above w/finer sand . 80® - 100°
1320' of..,‘-Samevés-above w/moderate pyrite minor ‘: - 80° - 102°
A ‘ : polygorskite : ’ :
1340’ L lSame as above no poljgorsklte _ s - 790 - 1030
1360 e 'flne to Medium,Sandstone poorly cemented 80° »104°

predominately Quartz; abundant lithic
fragmenCS, feldspars; moderate amphiboles,

mica, pyrite; minor (Chlorite argillic
alteration, mudstone

1380' ‘ Same as above w/very little polygorskite. ' 82° 106°
* 1400'7 ' ) fine to Medium Sandstone moderately cemented 84° 108°
' predominately Quartz; abundant lithic fragrment,

feldspar; moderate amphiboles minor chlorite, Rock is possibly a
mica, mudstone, no pyrite. Highly altered water lain tuff unit
and silicified green overall color ‘ have thin sectioned

1420" - ' Same as above

440" Same as above - : - 88° 112°

35




CHEVRON RESOURCES COMPANY

1760° o Same as above

36

PROSPECT Soda Laksa

LITHOLOGIC WELL LOG * SECTION 33
. S e TOWNSHIP 20N
" WELL.¥o. . 63-33 . ‘RANGE 28E
" DEPTH - LITHOLOGY . COMMENTS
h .: ‘ S T Mud Temp. »
‘.1460£° * f. -~ Same as abova_w/minor‘pyrite ' In 87° ; Out = 114°
1480" - . Same as above » 86f"_ 115°
1500" o ‘Same‘as:abbvéhﬁlmoderate pyrite argillic 87° B ll§°
: - alteration - o ’ ' s _
1520' . Same as above 86° . . . 117°
1540' . Same as'abovefw/Vafy little pyrite A95° _ 117°
1560" "‘E'Sahe,a§_?b0§§ivjf
41580' t ‘ , ‘Same'as‘abOVQfl,- |
1600' . VVSame aa above‘ 74° . 114°
1620° . Same as above 76 11°
1640f_: S Same_aa abdve'w/minor ?yrite, éecondary
n ' *-gsilica S :
1660 - - fine to Medlum Volcanic sediments (7) ‘tuff, S T8 124° - -
. .- highly $ilicified and altered moderate ‘ ‘ '
' secondary silica, lithic fragments; minor )
. mudstone, pyrite tan color overall - @
1680 ; o :Same'as‘abOQe‘;’ ' :745 o '123ég "
1700" R _‘fine to Medlum Sandstone predomlnately B
: ' . Quartz; abundant lithic fragments, volecanic
fragments; minor mica, pyrite, argillic )
'alteration. ' C o ' .
1720' -, Medlum to coarse sand predomlnately Quartz, ©100° liZ’ﬁ_p
: _‘_abundant lithie fragmen:s, volcanic fragments; "
" 'minor pyrite, argillic alteratlon, seconda’y
"~ alteration
1740 - _: - Medium to coarse sand pfedOminately volcanlc
: - " fragments; abundant Quartz, lithic fragments;
moderate pyrite, argillic alteratlon secondary
‘5111ca



CHEVRO&'RESOURCES COMPANY

LITHOLOGIC WELL LOG

- DEPTH

v

~

© _ WELL No. ~ 63-33 .

LITHOLOGY

' PROSPECT Soda Lake’

SECTION = 33

TOWNSHIP 20N

RANGE 25E

1780" .
1800
1820" |

'1840"

1860t

 1900'

1980°

2000°

) 'Hiéhiy altered volcanic rocks abundant
- secondary 'silica moderate pyrite

'.Same as aboVeg

V.Same~a5‘abovej_

. Volcanic fdck:cryétaliné,'giassy moderate
4}.”;secondary silica, pyrlte black color overall -
"ALuRhYOlltlc ' :

Saheiaé aﬁova.f_*'>"=; e ¢ Im 80°

- Same as above w/abundant Quart:

fine to Medium volcanic fragment sands

1880’
: _'predomlnately - rhyolitic to tuffaceous
“ volcanic fragments
,,_”JModeraCe - Secondary silica, euhederal
T.:Qquartz crystals, gypsum; minor pyrlte,
'-,fmlcas, argilllc alteration .

‘Same as above w/ma;ority of volcanac . . 110°

_afragments ¥‘y;t:ia basalt (’)

"1950{ o 'Same asaasavaﬁ>. ::"’4 :‘- =‘; -”‘.J}'“"li;  110°
..1940'1" .-Saﬁaias abavé;w/aéuadaaF'Quar;a : 'f . 91°
- 1960" -féame a§~a$ove.'g"‘ P |

_’Black vitric basalt w/mlnor Quartz,

.pyrite

Sample for thin Section

37.

‘Mud Temp.

- Out 119°

125°

- 126°

1240
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Static Temperature Logs



TEMPERATURE-DEPTH LOG

=33
€TS JOB NO. 12-78 HOLE NO. #38-78
SODA LAKE HOLE #3B-78.
DEPTH TEMPERATURE
(Feet) {Deg. F.)
100. 0 176. 18
200. 0 212. 95
300. 0 233. 56
400. 0 295, 35
500. 0 293. &2
600. 0 2953, 02
700. 0 292. 75
800. 0 29595, 34
900.0 262. 20
1000. 0 260. 36
1100.0° 7 ~ 2461, 14
1200. 0 261,47
1300. 0 271. 95
1400. 0 279. 16
1500. 0 281. 80
1600. 0 285. 07
1700. 0 290. 06
1800. 0 288. 90
1900. 0 297. 83
2000. O 319. 25
GeoThermal Services, Inc. San Diego,

RUN DATE 1/10/79
OPEN HOLE RUN

California



EED

DEPTH

TEMPERATURE (°F)

175 200 225 250 275 309 325 359
ﬂ i 14 T T L { T B | 1 t 1 ) | ] r 1 | D | T T'T"T" T 1T 7 T 1 ] T i {
2 |
200 @
.
® .
- ]
488 @
i- -
: : :
604 @
(. o :
880 @
..1
e 0 i
19080 @
- o —1
1200 ®
-~ .
— o :
1499 &
- o .
- .
1600 ©
- PRELIMINARY PROFILE o -
- SODA LAKE #38-78 =
L ' /=33 ]
1803+ : ®
. 1718773 (@ 1D =2p088
- " FEET |
| GEOTHERMAL SERVICES, INC. @ BHT=319, 24/ .
SAN DIEGQO, CALIFORNIA OEG F ]
2000 | S N N | [,__1 1 1_‘_1,__“]__,_1 | I | | S G W | 411 eeddod @bl L)
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Plan of Operations
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GEOLOGICAL SURVEY X }‘jyj
Area Geothermal Supervisor's Office : U}ﬁ>”ﬁ§9ﬂ‘33 o
Conservation Division, MS 92 /}f//f;zé' o
345 Middlefield Road o Ll 43
Menlo Park, CA 94025 % j F .
e
r
T
LR g 3
. i r / U;;“’j
. N N A
Chevron USA, Inc. T _ v} 47
Attention: Mr. B.D. Garrett ) tQIAf/ !?; 2
P.0. Box 3722 (”fﬁ L
San Francisco, CA 94119 L

Gentlemen:

Chevrdn USA, Inc.'s Supplemental Unit Plan of Operation, Soda Lake Unit,
Churchill County, Nevada, to construct locations, sumps and access
roads, and drill up to four geothermal resources exploratory wells in the
Soda Lake Unit area, is hereby approved subject to the following special
conditions in accordance with USGS Environmental Analysis #119-9.

Special Conditions of Approval

- f

1. The size, design, constructlon, configuration and placement of .
" sumps must be approved by the Supervisor. ’

2. To protect waterfowl during the migratioﬁ season (October-
November and January-February) mitigating measures may be
required by the Supervisor.

3. Existing roads will be used whenever possible. Operations will
be conducted so that potential damage to the California Trail
will be minimized.

The Area of Operations (30 CFR 270.2(o)) as shown on the attached map 1is
incorporated herein by reference. Within thirty days of completion of
drilling operations, a complete log and history of the well must be sub-
mitted to the Supervisor in accordance with 30 CFR 270.73.
Sincerely,
3 .

Area Geothermal Supervisor

I of II




". Referred to the District Manager,
City, Nevada, this date.

I concur and approve.

[2 2 (T

Date approved and effective

Attachment

. "45" h
&

Bureau |of Land Management, Carson

ManAger
f Land Management
ity, Nevada '

Bureau
Carson

cc: District Manager, Bureau of Land Management, Carson City, NV

Area Geothermal Supervisor

II of IT
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Churchill
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18, NO, OF ACBES IN LBASE

2752

;
Nevada

17. NO, OF ACUIN.A381QNKD -
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1S IS TANUY FRUM TROLOSED LOCATION®
TH NEAREST WELL, DRILLING,
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CHMPL LT!:D.SOOO !
Chevran #1-29

10, PROFOIED DEPTH

2000°

to MW to

20. ROTARY OR’'CABLE TOOLY

YT FLEvATioND (Show whether DF, RT, GR, ets.)

3980 Ground from topo.

sheet

Rotary -2 > -~ 7
. 22, APJ‘ROX‘ DAT:l WORX WILL BTART”

12178

PROPOSED CASING AND (EMENTING PROGHAM

SIRE O IOLE Rize Oy CASING

WEZILHT I'RK FOOT SRTTING DRPTH

QUANTITY Or CBMRNT

See attached

Crilling Progrdm.

Canstruct road prepare drilling pad and set conductor pwpe etc ‘as per attacrpd

Drilling Program and Proposed Supp]emental Plan of Operation.
approval to proceed w1th this work.
1978 and will be completed within 30 days

Decempar 1
-]

* 1400" to E. section Tine, 1400' to M,

IN ATUYE SPACT DESCRINE FROFPOMED PROGRAM

r-ownt—r nrogenm, i any.

section line
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Chevron USA, Inc. F€3-33

Soda lake Unit

Churchnill (o., Nevada

To accempany Application to Drill (Form 9-331-C)

Estimated depth to important markers

The base of Pleistocene lLake Lahontan sediments is expected btetween 500' .

and 700" drilling depth with the underlying stratigraphy be]ng 1nterbedded o

Tertlary pyroclastics. and .lacustrine sands and silts.

,Estxmated deuth to. top of water

15 to 20 feet :

Estimated depth to ggotherma] resources

' Unknown n

APPROVED :
- SUBJECT TO THE ATTACHED CONDITIZNS



ORILLING PROCRAN -

Well Mo.: 63-33 Field: Soda late Unit

State: N'va‘ County: Churchill
Location: Mk of Sl ¢f lEL. Sec. ”3 TLU s .ZBE, HMDRZIM

Discussion

Nearby Soda Lake 36-78 vias drilled in Parcn 197 5 to a depth cf 20CQ".

No drilling problems were encountered and the hole vias completec 1n 10 days w1th _
scme . time. Tost cue to weather and mechanxeal repairs. -

" The entire section penetrated was sand and sna1e and no ]ost c1rcu1atwon was -

“exper1enced

lProgram .

1.
2.

10.
11.

Prior to mov1ng in dr1111ng r1g, 1nsea]1 wooden we]] ce]lar per atLached sketch

Move in r1g

Dr1]] 12&" hole to 10 +.

Install 10- 3/4" conductor p1pe ana pa ck'10-3/4”.x 12%" annulus with clay to make
fluid seal. : :

Orill 9-7/8" ho]e to 400", )
Run 7" casing to.200" equ1pped with float shoe on bottom and one 7" x 9- 7/8

centralizer cn the bottom two joints. Top casing collar to be at proper he1ghf
to aT]ow installation of b]owout preventer.

Install cement1ng head and, us1ng rwg pump, cement 7” casing w1tn 75 sacks of neat -
constructlon cement. HMNote this is 50% extra. : -

While wa1t1ng on cenent, 1nsta1] viell head and BOPE cons1st1ng of Hydr111 GK
and double ram preventer (blind and pipe rams). Test to 200 psi.

Drill &8%" hole to 2G00'. Take cuttings sample every 20" .. Divide sample into

~ three parts, bag and label.

At T.D.-run Chevron E-logs. (Resistance, S,P.; Gammz, Temperature.)

Run 1%" tubing (3O'>j0{nt§) to‘nifhin‘éQ’ of T.D.

APPROVED ™,
SUBJECT TO THE ATTACHED CONDIZIOMS



13. Remove BOP and well head. Welded 4" plate on top of 14" x 7” annulus.

14, Install lb" gate valve oa top of tubing Wﬂth bull plug and locking chain.
Plug to be approximately 1! below ground level.

15. Release rig.
16. Remove cellar, clean and fill pits, cleanup locatiom.
17.:'Run:temperatdfeASurvey 30 days after coﬁpietidn;

38. Fill 14" tubing with meat cement from 30°' to surface, remove valve

5 and
_ install 1}4" pipe cap to abandon well.

B. D. Garrett'
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Completion Report



sd___Scda Lake

weh Mo, £3-33 (PrOj X 20401) Sac. 33

T. 20N f.

Completion Beport
Mew Well PRO-318

—
T

Location_1123.35'S, 3866.67'E From MM Cor. Sec. 33.
Churchill County, NV
3976.0 G.L.

Elevation Derrick Floor D.F.is

1-16-79

Date

* above mat.

Chevron Resources Company

4

B. D. Garrett/R.

B. Murray

(For Operations Manager, Producing Dept.)

Drilled By Geothermal Services, Inc.

Date Commanced Drilling 12-28-78 Date Completed Drilting 1-4-78
Date of Initial Production __~ ==~
Production: Daily Averaga, I1st_____~ Days . Gravity °API Pump
0l ‘ ____Bbs. TP PSI  Flowing
Water Bbls. C.h. PSl! Gas Lift
164"

Gas Mcf. Bean

Summary.-

Total depth: 2000'
Casing : 17' 10-3/4" conductor cemented at 17
: 393" 7" x 23# casing cemented at 393"
~1990"' 1%" SUE J-55 tubing

Logs : E-log, Resistance, SP

A Note: A1l measurements from ground level.

PARQO-318 (CD-10-73)
Printed in U.S.A.



Dec

Dec.

Dec.

Dec.
Jan.
Jan.

Jan.

Jan.

Jan.

. 28

29

30

31

11

" SODA LAKE
63-33

Spudded in and drilled to set 17' 10-5/8" conductor p1pe Drilled
ahead 9-7/8" to 120'. : ‘

Drilled ahead 9-7/8" to 393'. Circulated to condition ho]e. POOH.
Ran 20 jts (392') 7" x 23 1b casing.

Casing Detail

392.30" (20 jts) 7" x 23# LT & C 8rnS casing of unk. mfg. with
1.00" shoe. Total 393.20°.

e o e i = G T S N G e S G e iy e e MR TN G M G R N - S . ey " e 9 S G = Vv . Se T e o e e

~ Cemented casing with 125 sx neat cement. Bumped plug on shee at

400 psi, with returns to surface. Welded on tubing head, installed
Class 2B B.0.P.E. o

>

Finished installing BOPE and tested to 400 psi RIH, drilled out cement
plug and shoe 388‘ to 393'. Drilled ahead 6%" to 1000' '

Drilled ahead 6%" to 1780'.

Drilled-ahead 6%" to-1940'. ,

Drilled ahead 6%" to’2000'. Circulated hole clean.  Pan E-logs.
Continued Togging. Ran Mineral Services Co. GR 0-1000; Resistance

anda SP 393-2000'. RIH to 2000'. POOH and lay down drill pipe.
Attempt to blow hole dry with air. Well produced water. Ran 1%"

. tubing - hit bridge at 470'. POOH, lay down tubing. RIH and clean

out bridges every 60-100' to TD.

Run 60 jts 1%" EVE J-55 tub1ng to TD, p1ck up 10' (approx. 15' above
ground.).

Ran 140' of 1" pipe in 1%" x 7" annulus. Cemented with 50 sx neat
cement mixed with 6 gal water/sk. Had initial mud returns, lost
returns, regained returns. No cement returns to surface. Ran 1" pipe
in annulus - located cement at 110'. Removed B.0.P.E., rig doen and out.

Filled. 1} x 7" annulus w/cement. Welded %" plate on top of 1% x 7"
annulus, filled cellar w/dirt. Location graded and cleaned up.



Appendix H
63 - 33
Sample Description

Lithologic Log



Memorandum

San Francisco, CA
March 15, 1979

PETROGRAPHIC REPORT
CHEVRON '"'SODA LAKE'" #63-33
SEC. 33, T20N, R28E, MDB&M
NEVADA

BY: E. W. CHRISTENSEN

MR. M. J. KEHOE:
CHEVRON RESOURCES

D/S 440': Lithologies present include:

1. granitic rock grains-pebbles

2. welded tuff(?)

3. very fine to coarse, poorly sorted, feldspathic sandstone with rare
granite and schist grains. Grains have clay coating but the sand is
porous.

. coarse siltstone, composition similar to #3

. microcrystalline limestone

. tuffaceous(?) siltstone and silty clay(?)

. andesite-~basalt

~N OB

D/S 1000': Predominantly partially altered ash(?), with some andesite(?), volcanic
sandstone, granite and petrified wood fragments.

D/S 1400': Mainly lithic to lithic-feldspathic sandstones containing numerous
basalt-andesite grains. A few fragments are cemented'by chlorite; most are
zeolitic. Zeolite replacement 1s extensive in some fragments. Chlorite
followed zeolite filling pores in some of the chips. The zeolite is probably
laumontite, possibly neulandite.

D/S 1460': In addition to zeolitic volcanic sandstones there are carbonate rock
fragments with ostracod shells. A few zeolitic sandstones contain late stage
carbonate.

D/S 1600': Volcanic-sandstones similar to 1400' but zeolitization is more extensive.

D/S 1660': Zeolitized, volcanic sandstones, ostracodal limestones and ash with
ostracod shells are the principal lithologies. Altered tuff-ash is rare; the
alteration may be to zeolite.

D/S 1700': Volcanic sandstones in this sample do not appear to be as severely
zeolitlzed as previous samples; a few are carbonate-cemented. Vesicular basalt
fragments are rare; plagioclase crystals are fairly fresh but mafic minerals are
altered. : '

D/S 1780': Basalt is the most abundant lithology with ash(?) and shale-claystone(?)
next in abundance. Plagioclase looks zeolitic in some fragments. Iron-oxide and
quartz occur in some severly altered basalt fragments.

100 Years Helping to Create the Future



" Mr. M. J. Kehoe -2 - March 15, 1979

D/S 1800': Several lithologies are present:
1. granite grains-pebbles
2. altered andesite
3. altered basalt
4., altered ash with carbonate replacement
5. volcanic sandstone with pores partially filled with zeolite
6. zeolitized volcanic sandstone

D/S 1880': Mainly partially altered basalt fragments, some containing carbonate
and chlorite in veins and spots. Several fragments appear zeolitic. Shale-
claystone fragments are rare. A single silicified volcanic(?)fragment was
seen.

D/S 1940': Mainly volcanic fragments, partially altered. Many of these may be
andesitic in composition based mainly on texture and presence of hypersthene;
the groundmass of these fragments is more glassy.

D/S 2000': Andesite fragments; feldspar, hypersthene and opaque crystals are scattered

in a glassy groundmass stained to varying degrees by iron-oxide, Fractures
containing opaline silica(?) and quartz are present but rare.

EWC:gda



CHEVRON RESOURCES COMPANY

LITHOLOGIC WELL LOG

DEPTH

420"

440"

460"

480"

500'

520'
540"
560"
580"
600
620"

640"

660"

680"
700"

720"

predominately Quartz; abundant lithic
fragments, minor, feldspar mica, chlorite,
argillic alteration secondary silica; very
little pyrite

PROSPECT

Soda Lake

" SECTION 33
- TOWNSHIP 20N
WELL No. 63-33  RANGE 28E
LITHOLOGY COMMENTS
fine to Medium Sand - Predominately
Quartz Minor lithic fragments, Feldspar,
mica very little pyrite
) Mud Temp.
fine to Medium Sandstone - Predom. Quartz, 48° Out 50°F
Abundant Pyrite, mica, lithic fragments, ‘
Secondary silica, minor chlorite & argillic
alteration poorly cemented.
fine to Medium Sand - Predom. Quartz 48°F 52°F
Moderate feldspar, lithic fragments minor
mica & argillic alteration
~ Same as above w/minor pyrite 49°F 52°F
Same as above w/poorly cemented sandstone 50° 56°
and very little pyrite
Same as above w/minor chlorite 50° 58°
Same as above w/out pyrite - 52° 59°
Same as above w/minor mudstone 54° 60°
Same as above 56° 60°
Same as above w/secondary silica 58° 62°
Same as above 59° 64°
Same as above w/very little secondary 59° 64°
silica :
Same as above w/minor secondary silica - 59° 66°
and argillic alteration
Same as above 60° 67°
Same as above 60° -70°
fine to Medium Sandstone - poorly cemented 60° 68°



CHEVRON RESOURCES COMPANY PROSPECT Soda Lake

LITHOLOGIC WELL LOG " SECTION 33
i TOWNSHIP 20N
WELL No. 63-33 RANGE 28E
DEPTH LITHOLOGY COMMENTS
740" Same as above w/no pyrite In 65% Out 70°
760" Same as above w/lithic fragments 65° 70°
up to pea gravel size w/very little
pyroxenes
780" . Predominately mudstone w/moderate 65° 72°

lithic fragments, minor poorly cemented
fine sandstone; very little mica, pyrite
secondary silica

800" Same as above ’ 68° 78°

820" fine to Medium Sandstone - poorly cemented 58° 72°
predominately Quartz; abundant lithic
fragments; minor feldspars, mica secondary
silica '

840" Predominately mudstone w/moderate fine to 60° 75°
medium sandstone, lithic fragments, minor
secondary silica, pyrite

860" Same as above 62° 78°

880" fine to Medium Sandstone - poorly cemented 66° 78°
predominately Quartz; moderate lithic
fragments, feldspars, amphiboles, micas; minor
pyrite chlorite, argillic alteration, mudstone

900"’ Same as above ' 68° 78°
920" Same as above | 68° 80°
940" Same as above w/moderate pyrite 68° | 82°
960 ' Same as above w/minor pyrite - 68° 82°
980" : Same as above w/moderate pyrite 68° 85°
* 1000' - Same as above w/minor secondary silica 68° 89°
1020 Same as above 68° 95°
1040" . Same as above | | 75° 85°
1060 Same as above w/abundant pyrite

1080° Same as above 75° 91°



CHEVRON RESOURCES COMPANY PROSPECT Soda Lake

LITHOLOGIC WELIL LOG SECTION 33
TOWNSHIP 20N
WELL No. 63-33 RANGE 28E
DEPTH LITHOLOGY COMMENTS
, Mud Temp
1100"' Same as above w/moderate pyrite In 82° Out 96°
1120 Same as above w/moderate secondary : 69° 91°

silica; minor pyrite
1140 : Same as above 79° 91°

1160 Same as above w/minor secondary silica 80° 94°
and pyrite

1180"' Same as above w/moderate pyrite _ 81° 100°
1200 Same as above'w/minor pyrite 81° 100°
1220°". Same as above : : 70° 98°
1240 Same as above ' ) ‘ 69° 96°v
1260' Same as above 74° 96°
1280 Same as above ‘ 79° 98°
1300° Same as above w/finer saﬁd 80° - 100°
1320 Samé as above w/moderate, pyrite minor 80° - - 102°
polygorskite
1340 Same as above no polygorskite ' 79° - . 103°
1360 fine to Medium Sandstone poorly cemented 80° 104°

predominately Quartz; abundant lithic
fragments, feldspars; moderate amphiboles, ’
mica, pyrite; minor Chlorite argillic
alteration, mudstone

1380° Same as above w/very little polygorskite : 82° 106°
1400 fine to Medium Sandstone moderately cemented 84° 108°
predominately Quartz; abundant lithic fragment,
feldspar; moderate amphiboles minor chlorite, Rock 1s possibly a
mica, mudstone, no pyrite. Highly altered water lain tuff unit
and silicified green overall color have thin sectioned
1420 Same as above

1440" Same as above 88° . 112°



CHEVRON RESOURCES COMPANY PROSPECT Soda Lake

LITHOLOGIC WELL LOG * SECTION 33
TOWNSHIP 20N
WELL No. 63-33 RANGE 28E
DEPTH | LITHOLOGY COMMENTS
Mud Temp.
1460' Same as above w/minor pyrite ' In 87° Out 114°
1480" Same as above o ' 86° 115°
15007 Same as above w/moderate pyrite argillic 87° 116°
alteration
1520° Same as above . 86° 117°
1540' Same as above w/very little pyrite 95° 117°
1560 Same as above
1580" Same as above
1600' Same as above l 74° 114°
1620’ Same as above : 76 11°
1640" Same as above w/minor pyrite, secondary
silica
1660 fine to Medium Volcanic sediments (?) tuff, 74° 124°

highly silicified and altered moderate
secondary silica, lithic fragments; minor
mudstone, pyrite tan color overall

16380° Same as above ‘ 74° 123°

1700°* fine to Medium Sandstone predominately
Quartz; abundant lithic fragments, volcanic
fragments; minor mica, pyrite, argillic
alteration

1720' Medium to coarse sand predominately Quartz; 100° 122°
abundant lithic fragments, volcanic fragments;
minor pyrite, argillic alteration, secondary
alteration.

1740° Medium to coarse sand predominately volcanic
fragments; abundant Quartz, lithic fragments;
moderate pyrite, argillic alteration secondary
silica

1760" Same as above



s’

CHEVRON RESOURCES COMPANY

PROSPECT Soda Lake

Sample for thin Section

LITHOLOGIC WELL LOG SECTION
' TOWNSHIP
WELL No.  63-33 RANGE
DEPTH LITHOLOGY COMMENTS
Mud Temp.

1780 Highly altered volcanic rocks abundant

secondary silica moderate pyrite
1800' Volcanic rock crystaline, glassy moderate

secondary silica, pyrite black color overall -

Rhyolitic
1820" Same as above
1840 Same as above ' In 80° Out 119°
1860"' Same as above w/abundant Quartz
1880 fine to Medium volcanic fragment sands

predominately - rhyolitic to tuffaceous

volcanic fragments

- Moderate -~ Secondary silica, euhederal

quartz crystals, gypsum; minor pyrite,

micas, argillic alteration
1900 ‘Same as above w/majority of volcanic 110° 125°

fragments - vitric basalt (?)
1920° Same as above | 110° 126°
1940° Same as above w/abundant Quartz 91° 124°
1960 Same as above
1980°' Black vitric basalt w/minor Quartz,
: pyrite-
2000 Same as above
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