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ABSTRACT

Two 2000 ft. intermediate depth temperature observation holes were drilled
near Soda Lake, Nevada. Detailed lithologic, geophysical and temperature
log data, were obtained from these holes. Maximum stable temperatures of

30977°F and 37373°F were reached at depths of 2,000 ft.
497.0 3471



INTRODUCTION

In January, 1979, Chevron Resources Company (Chevron) drilled two 2,000 ft.
intermediate depth temperature observation holes near Soda Lake, in Nevada's

Carson Sink. Figure 1 shows the locations of these holes: 11-33 and 63-33.

The purpose of these intermediate depth temperature holes was to further

. evaluate surface geothermal expressions and shallow (50-500 ft.) thermal
anomalies observed by Chevron and USGE. Appendiceé A and F, respectively,
are the 11-33 and 63-33, plans of operations. Appendices B and G, respec<-
tively, are the 11-33 énq 63-33 compTetion reports. Each well was drilled
to 2,000 ft. with 6 1/4" bit, logged, and cased with water filled, closed

2 172" casing. The holes were later logged for static temperature profiles.
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LITHOLOGIC LOGS

Appendices C and H, respectively, are the 11-33 and 63-33 1ithologic logs,
prepared from cuttings sample descriptions. Both temperature holes, penetrated
Pleistocene Lake Lahonton and earlier sediments. Hole 1%-33 encountered
volcanics (predominently basalts) in the bottom fortg (40) feet. rHo]e 63-33
~encountered volcanics from 1790 to TD. Both holes exhibited various degrees

of alteration, fhroughout their depths.

GEOPHYSICAL LOGS

AN

Both holes were logged with gamma ray (ground level to TD) and SP and single

~ point resistance (surface casing sﬁoe to TD) for correlation. Appendices

D and I, respectively are the 11-33 and 63-33 geophysical logs. Failure of

the Chevron logging system forced the usé of a]fernafe logging contractors.

The contractor uséd for 11-33 also had system problems and no usable single
point resistance log was obtained, for that hole. Both logging system failures
(Chevron & Contractor) were due to conductor parting, in the Togging cable.
This is a fairly cqymon problem, accentuated by logging hot holes (>350°F)

at subfreezing surface temperatures.

TEMPERATURE LOGS

3 .
Repeat QZS static temperature profile logs were obtained over a two-month

period using Amerada-Hess type equipment. This yielded a bottom hole gradient
7.9 '

and 309:7°F for 63-33. These static temperature logs are included in Appendices

E and J. Drilling mud temperatures are included with the lithologic descriptions

of Appendices C and H. The logging contractor used for 11-33 also ran an open

hole temperature profile, which is included in Appendix D.



SUMMARY

Two 2,000 ft. intermediate depth temperature observation holes were drilled

near Soda Lake, Nevada. Detailed lithologic and temperature data were
29720

obtained, from these holes. Maximum stable temperatures of 309-7°F and

vl

3i§r§°F were obtained at depths of 2,000 ft.
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GEOLOGICAL SURVEY ¥ /’f-
Area Geothermal Supervisor's Office U]”ﬂ'ﬁ«DT 3, .
Conservation Division, MS 92 - A L1 7 dm”
345 Middlefield Road WY BERN I E
Menlo Park, CaA 94025 s q,}‘ ’
. g }'};’
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S/}/ﬂ’fga
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. . . . - e .-." )[' ’ /
Chevron USA, Inc. ‘ ;f/”' ,bﬁ}' —5?
Attention: Mr. B.D. Garrett izéﬁ/"  &€< 11
P.O. Box 3722 - ‘ !”’u i
San Francisco, CA ©94119 - g

. Gentlemen:

N Chevrbn 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 spec1al

’condltlons in accordance w1th USGS Env1ronmental Analy51s #119-9.

'Special Cohditions of Approval

1. 'The size, de51gn, constructlon, configuration and placement of
© sumps must- be approved by the Supervisor. -

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

3. Existing roads will be used Qhenéver possible. .Operations, WLll
be conducted so that potentlal damage to the California Trail

.. will be mlnlmlzed :
The Area of Operations (30 CFR‘270.2(0)) as shown on the attached map is
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,

-—EB-CLrL/Xfi Ck~153 g»ﬂbé;LmL<nA+;;’b

Area Geothermal Supervisor

I of II
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. Referred to the District Manager, Bureau of Land Management, Carson
City, Nevada, this date.

I concur and approve.

[/2 -:;:.’ /- /g e
. Date approved and effective District Ma;gger-

‘ ’ Bureau of Land Management
Carson City, Nevada

Attachment

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

II of II
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P SUBMIT 1IN TLIPLICATE" 9. CJF‘n’rm apornved,

Ao : . Yther las Bnn on 3 7/ rdiydiel Nuienn No. 42-R1423,

&:TED STATES R, - (e -;w/f.‘7 g,g}
DEPARTMENT OF THE INTERIOR —;::éf-” aa e

GEOLOGICAL SURVEY o Tri LPP— Y‘SO'\ IY‘Y‘M} Dl<

“APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK | & "o mumes miniississ

Ao WAL G
(0 a4 )

TYrL oy woll h e e
DRILL E}_Q '~DE__EPEN ! PLUG BACK [ ‘: UNIT AURBRMENT HaMm
hooIVER R WL Geothermal Test Hole Soda Lake ' :
?\x:u_ [_.J . |y‘t_)_n__ Cl X otusn ;;Elh D Zasn " D____ S.FISU0A iaga MMk -
BTNANE oF rERTUR ' ' Truckee= Carson Irr1g Dis
CHE\.’RON Uu.s .A. » IMC. : . 9. weLL Ho,.
TTNDOKENS U OFFRATOR 11-33 - .
"P.0. Box 3722, San Francisco, CA 94119. : 10. 71305 AYD FOOL, 08 WILDCAT
1 toc \uu\ Oy WRLL (Report Tlucation clerly 7 wnd In accordnnce wlth any State requirements.®) . T R N -
BRI . . . . : i —
e - R .o L 1T ese T, m, M, 02 sLx, . -

AND BUB’I:! OR ARNA

) A{\"\l:lm%fnstglfnrmw zrlrjﬁmavsec."'-"i on 33 ’
Sec 33 TZON P28E

15 MISTANCE 1IN \m,s AND DIRECTION PROM NEAREST TOWN OR FONT o7ricz® Lo . -1 12, COGATY Or Panian ] 13, 8TaTA
© 9.5 mi WY of Fal]on Mevada - Churchi®l - Nevada
15, 0ISTANCE FKOX PROPUSEDS - ) ) 16, No. Op ACRZS IN LBASSE 17. N0. 0% ACHZ3.134103350 : . .o
LOCATION TO NEAQEST % - . - TO THI3 WALL !
PROPEETY Ot LEASE LINR, FT. : 2732 [ .- .
__{Als0 to_uenrest drlz. untt flae, If nuy) : ] S S R
1S, HISTANCE VROM PROIDSEDLOCATION® 19, PROPOSED D¥PTH 20. nOTANY, OW CABLE TOOLS -
TN NEACEST WELL, PRILLING, couﬂ.t‘rzo,]_ooo' to ”E iO - : . .. : .
»PLICO FOR, ON THIS LZASE, FT. . S - " IR
on & Chevran #1-279 2000 Potapy - s : 3
1. ELTVATIONS (Show whether DF, RT, GR, etz.) N - 22, AP?ROL oara woux WILL 3TART®
_3980' Ground from topo. sheet . g SR B S
- : _ PROPOSED CASING AND CEMENTING PROGRAM SR P S
T sk ow noee . BIZE OF CASING WEIGHT PER FOOT SETTING DRPTH ] QUANTITZ 0% COMRNT . -+ o
See attached|Crilling Progrdm ~ oo U T

/ .

Construct road prepare dr1111ng pad and set conductor pipe, etc. as per attached.
Crilling Program and Proposed Supplemental P]an of Operatxons. Ue Hereby request ‘.
aoprova] to proceed with this work. - ' L

* 300" to M sectwon Tine, 200" to N. section 11ne
'** Cont1ngent upon resu]ts 0fﬁ63 33

1f propa3al i3 to deepmn or pluz back, glve data on pres;nt pmd .'rl\" zoas.2nd pmpos‘d new»-productire

IN ADUYE SPACE.DESCRIAF FROPOMED PROCRAM
Glea blowoul

zone. T{ pr opnnl Is to drclll or deephn dx—ert onally, give pbrtlnent data on ﬁubﬂur’ace locadon- ani menwrnl 2 end tn.- rrrt'nl dBpL‘xq

pr venter Nrograci, !'my

snc\n-C /Q‘< /W"jﬂ - 'rrru:I_g'S__ﬁ._t_;g.\.;éey InﬁE&c; . oarn 11( P—L,/7b/

-

(Thi: spucv- Fedwenl or State otice use)

_0070 . . APPROYAL DATR

PERMIT NO.

Acting . : )
\Hronnr\B [« YaV4Y. 4 O\(—a MA.&Q\LW wiren _Area Geothermal SuPerV.iSOr paTh A/(:z R/’7g

COANDITIONS UP APPF20OVAL ANY:

APPROYED .
-UBJ‘CT TO T‘h: AT"ACH:D COND‘H(;‘.‘.’J
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Chevron USA, Inc. #11-33
-Sada Lake Unit -

Churchill Co., Mevada |

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

Estimated depth to 1mportant markers.

" The base of Pleistocene Lake Lahoutan sediments is -expected between 500
and 700" drilling depth with the underlying stratigraphy belng interbedded
Tert1ary pyroclast1cs and 1acustr1ne sands and s1lus

Estimated dapth to top of water
. 15 to 20 feet

Estimated depth to geothermal resouices

Unknown

APPROVED

SUBJECT TO TH‘ N’TACH‘D CONNITIONS
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CRILLING PRCGRAM..

Well Mo.: 11-32 Field: Soda Lake Unit

State: Mevada County: Churchill

Location: N4 of Ny of M Sec. 33, T20i, P28E, MDBE&M

Discussion ‘ 4
Nearby Soda Lake 36-78 was drilled in March 1978 to a depth of 2000'.(

No dri]]fng problems were .encountered and the hole was completed in 10 days with some
t1ne 105t due to weather and mechan1ca1 repairs.

fhe ent1re sectlon penetrated was sand and sha1e and no ]OSL c1rcu1at1on was exper1enced

: Program

1. -Prior to m0v1ng 1n drilling rig, Chevron w11] 1nsta11 vicoden we]] ce11ar per
- attached sketch

2: <Move in rig.

| 3.‘-Dr1]1 12‘" ho]e to 10 +.

-

"~ 4. Install 10-3/4" conductor pipe and pack 10- 3/4“ X 12%" annu]us with clay to make
© fluid seal. ‘ ‘ , :

5. Drill 9- 7/8“ ho}e to 400"

6. Run 7" casing to 400" equipped with float shoe on bottom and ane 7" x 9-7/8
centralizer on the bottom two joints. Top cas1nq col]ar to be at proper height
to allow. 1nsta11at10n of b]owout preventer.. , M T

7. Instal] cement1ng head and, us1ng rig pump, cement 7“ Cas1ng w1tn 75 sacks of neat
' construct1on cement. Note ‘this is 50% excessive.

‘8. wh11e waiting on cement, install we11 head and BOPE consisting of Hydr1] GK and
double ram preventer (blind and pipe rams). Test to 200 ps1 ,

9. Drill 6%" ho1e “to 2000°'. Take cutt1ngs sample every 20' Divide sample into '
three parts, bag and 1abe1 ‘ S

10.-At.T.0 run Chevron Eelogs ' (Resistance S.P. Garma, temperature;) i
11. Run 1%’ tub1nc (30' Jo1nts) to w1th1n 20' of T.D. - '
12. I well ccnd1p1ons warrant 1%", tubing w11] be hung fron surface and we11 como1eted

with tubing-annulus valving. If tubing is not hung, cement 1%" x 7" annulus from '
-400'- to surface and proceed with steps 13, 14 etc. to complete we11

, ~ APPROVED . ‘
SUB’FCT TTTHI ATACHED CONNITIANG



14,

15.

16.

C17. iRﬁn'témpérafdre survey 30 days'a£ter complatioﬁ.i

18.

3.  Renmove BO2? and uvell ha2ad. Welded ! plat= on top of

@

1% % 7" aneelus.

Install 1k" gate valve on top of tubirg with bull plug

and lockipg chnain.
Plug to be agproximately 1! below ground level. : :

Release rig. . -

Ramove cellér, clean and fill pits, cleanup location.

Fill 1%" tub:x.no with neat cement from 30' to surface, remova valve, and. -
install 1%" plpa Cap to abandon well

9/,5 ijgﬂfu’p & Date // /d -—7{{/

B D Garrett /

@ /,,u L vace '/_/ﬂ.i.'/.r%?ff-_..ff.-jj

. _‘ ’_ ’ I‘x.

APPROVED .
SUBJECT TO THE ATTACHED CONDITIANG
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. Completion Report 1+~
New Well PRO-318
Field Beowawe Property: _
Well No, S0da Lake 11-33 : Sec. 33 T. 20N R.28E MD _ gaw.

Locatién 195.44'S, 332.81'E of NW Corner Sec. 33, Churchill Co. Nevada

Elevation 3984.5' 'G.L. - Derrick Floor D.F.is ‘ * above mat.

Date’ January 30, 1979

Chevron Resources Company

R. B. Murray/B. D. ‘Gafrett '

(For Operations Manager, Producing Dept.)

Drilled By___Geathermal Seryices Inc, °

Date Commenced Drilling __January 5, 1979 Date Completed Drilling ____ January 11, 1979 .
Date of Initial Production __~====7=====
~-~Production: Daily Average, 1st________ Days Gravity °API  Pump
oil - . Bbls. . TP _ PSI . Flowing
Water ' - Bbls. . C.P. ' PSI  Gas Lift
Gas . ' : Mct. Bean 164"

Summary
Total Depth: 2000 | -
Casing: 298" 7" x 23# K-55 8rnd LT & C CMTD at 395°
| 1991' 1 1/2" x 2.9% J-55 Eve tubing hung at 1984’

Logs: Gamma Ray, SP, resistance, témperature

Note: A1l measurements from ground level

PRO-318 (CD-10-73)



Jan.

R
uall.

Jan.

Jan.

Jan.

Jan.

Jan.

11, 79

SODA LAKE 11-33°

Air drilled 12 1/4" and set 10 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 drill pipe. Pooh. RIH with overshot and
engaged fish. Pooh with bit and stab.

Drilled ahead 9 7/8" to 402'. Conditioned 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.

- . Sm s e S o M o P = = A e . e Gm e R e . S T A - S WS S G e . A mm = S A G G A R G 8 Sm v G . e -

Casing Detail

20 jts (398.08') 7" x 23# K-55 8rnd seamless LT & C casing
of unknown mfg with B&W float shoe cemented at 395'.

. " > " ® T G f o s T e o S n T T (o M e e S e W - O o - - e

Drilled out rubber p]ug‘at 150" and cleaned out cement to 360'.
Tested BOPE and casing at 200 PSI. Cleaned out cement 360’
to 395, . Drill ahead 6 1/4" to 1140°.

Drill ahead 6 1/4" to 1560'. Pooh to change bit trip'Wine

started to part.

" Installed new trip line. Drilled ahead 6 1/4" to 2000'.

Conditioned mud for logging. Rigged up. G/S logging equipment
and ran gamma, resistance SP. 4

" Ran temp. survey 2000' - surface in 100' stations. Conditioned

mud pooh and layed down drill pipe. Ran 60 jts (1991') 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.

- ——— T . - N - T T M o M i Amp g B S e AN e e WS S ot e e .y . T . A S W o - -

Tubing Detail
60 jfs (1990.51') 1 1/2" x 2.9# J-55 Eue.tubihg hung at 1984‘

- e e . s B= . . - 8 Y s Bt S dn e S = G R M T S S A A M - At e e e o = e - G W S A o W Sk S8 B b = A W ——

Cemented 1 1/2" tubing at 1984' in annulus thru 1" pipe hung'

-at 140" with 50 sx ready mix cement with good returns to

surface. Added 10sx cement to return to surface., Removed

- BOPE. Cut off tubing head. Rigged down and out. Rig

Released.



P

Jan. ‘12, 79

-2 -

Installed 1 1/2" valve on tubing and bull plugged,
chained and locked 1' below ground. Welded metal plate
on 7" casing. Filled cellar. : :
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Memorandum

San Francisco, CA
March 15, 1979

PETROGRAPHIC REPORT .
CHEVRON ''SODA LAKE" i#11-33
SEC. 33, T11N, R28E, MDB&M
NEVADA

BY: E. W. CHRISTENSEN

MR. J. M. KEHOE:
CHEVRON RESOURCES

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 few fragments 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
pore~filling and pore-filling plus extensive grain replacement.

D/S 1560': Several lithologles are represented in the cuttings:

altered vesicular/amygdaloidal basalt

carbonate—~cemented basaltic sandstone

altered pyritic tuff/ash

microcrystalline limestone(?)

altered lithic sandstone, clay alteration

zeolitized lithic-~feldspathic sandstone

zeolitized tuff

lithic-feldspathic(?) sandstone extensively replaced by carbonate

00~ O U BN

Presence of hornblende in some of the sandstones suggests that the volcanlc rock
fragments could be andesitic. :

D/8 1960': Altered fine-grained, often flow-lineated basaltic 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 were scarce 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.

EVIC:gda o
100 Years Helping to Create the Future
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WELL NO,: 11-33

-CHEVRON RESOQOURCES COMPANY PROSPECT: Soda Lake
) STATE: Nevada
LITHOLOGIC WELL LOG SECTION:
TOWNSHIP: 20 N
RANGE :

DEPTH LITHOLOGY COMMENTS

420" Fine grained sandstone -~ highly silicified, .
secondary silica, pyrite minor micas, siltstone,
Fe alteration

*460" Fine grained sandstone ~ highly silicified,
Euhedral Qtz. crystals, mica - chlorite rich
clay stone (argillic alteratiomn), minor HCL
reaction

480" Siltstone - Mudstone - mica - chlorite rich -~
minor pyrite, fine grained sandstone, HCL
reaction ‘

560" Fine grained sandstone - highly silicified, Mud Temp 100°F In
secondary silica, pyrite rich, mica rich, - : "1209F Out
no HCL reaction, Fe reaction :

580" Fine grained sandstone and siltstone moder- Mud‘Temp ~100°F In
ately silicified mica & pyrite rich, No HC 125°9F OQut
reaction : )

620" Fine to medium grained sandstone, highly Mud Temp 116°F In
gilicified, mica rich, abundant Fe altera- 126°F Out
tion, secondary Qtz., chlorite alteration

640 Fine grailned sandstone, highly silicified, Mud Temp 125°F 1In
mica & pyrite rich, abundant Fe, chlorite, 136°F Out
and argillic alteration ° .

660" Same as above with minor siltstone Mud Temp 116°F 1In

‘ . 130°F Out

680" Same as above with minor Fe, chlorite & Mud Temp 1259F 1In
arglillic alteration 133°F  Out

700" Same as above and minor euhederal Qtz. Mud Temp 125°F 1In

140°F  oOut

740" Same as above and minor volcanic rock Mud Temp 130°F 1In
fragments 140°F Out

760" Same as.above Mud Temp 130°F 1In

148°F Out



CHEVRON RESQURCES COMPANY ’ A PROSPECT:

STATE: Nevada

Soda Lake

Out.i'

LITHOLOGIC WELL LOG ' SECTION:
TOWNSHIP: 20 N
RANGE: 28 E
WELL NO.: 11-33
DEPTH LITHOLOGY COMMENTS
780" Same as above with abundant argillic altera- Mud Temp 130°F 1In
tion ' 150°F
800" Predominately siltstone - mudstone and minor Mud Temp 130°F 1In
sandstone as described above ' 142°F oOut
820" Same as above Mud Temp 130°F In
160°F Out
840" Fine - medium sandstone - poorly silicified Mud Temp  131°F Im
‘with mica, pyrite feldspars, Fe alteratiou, : 150°F Out
argillic alteration, chlorite, secondary
-silica '
860" Same as above - minor pyrite, mudstone, Mud Temp 130°F In
abundant argillic alteration 143°F  Out
880" Same as above with volcanic rock fragments, Mud Temp 135°F In
minor pyrite, abundant mica 150°F Out
920" Same as above Mud Temp 130+° In
' 160°F Out
940" Same as above Mud Temp 1309F In
160°F Out
960" - Same as above Mud Temp 130°F TIn
160°F Out
980" Same as above - abundaut pyrite Mud Temp 130+° 1In
162°F Out
*1000 Same as above Mud Temp 130°F 1In
161°F Out
1020 Same as above - minor pyrite, mudstone Mud Temp 130+° 1In
~ abundant - mica, argillic alteration, 160°F Out
secondary silica
1040 Same as above ~ abundaunt pyrite mica argilllic Mud Temp 130°F - In
160°F Out

alteration - minor mudstone, chlorite altera-
tion : '



CHEVRON RESOURCES COMPANY PROSPECT:
_ STATE :
LITHOLOGIC WELL LOG SECTION:
' TOWNSHIP:
RANGE :

Soda Lake
Nevada

33
20

28 E

N

WELL NO.: 11-33

DEPTH LITHOLOGY COMMENTS
) .
1060 Same as above - minor pyrite Mud Temp 130°F In
' : 1649F  Out
11080 Same as above Mud Temp 130°F 1In
: : ‘ 1709F  Qut
1100° Same as above Mud Temp 100°F In
: 172°F  oOut
1120 Same as above Mud Temp 130°F 1In
171°F  OQut
1140' Fine - medium grained sandstone - poorly. Mud Temp 100°F. Im
cemented argillic alteration matrix 170°F  OQut
secondary silica, abundant micas, feldspars,
minor pyrite mudstone, volcanic rock frag-
ments, Fe alteration
1160" Same as above with very little pyrite Mud Temp 130°F In
180°F  Out
1180 Same as above with minor pyrite, moderately. Mud Temp 130°F 1In
cementes, minor argillic alteration : 1809°F Out
1200 Same as above with minor pyrite &Agypsum Mud Temp 130°F 1In
' 172°F  Out
1220" Same as above with very little pyrite & Mud Temp 130°F 1In
- gypsum L - C 1769F  Out
1240 Same as above with minor pyrite, & moderate Mud Temp 95°F In
Fe alteration cementation 124°F  Out
1280° Same as above Mud Temp 90°F In
132°F  OQut
1300' Fine - very fine grained sandstone - Mud Temp 95°F In
poorly cemented, argillic alteration, 126°F  Out
minor mica, feldspar, secondary silica,
very little pyrite, Fe alteration, volcanic
rock fragments '
1340 Same as above with small amount of blue- Mud Temp 109°F 1In
green clay (polygorskite) 128°F  OQut



CHEVRON RESOURCES COMPANY PROSPECT: Soda Lake
. STATE: Nevada
LITHOLOGIC WELL LOG SECTION:
TOWNSHIP: 20 N
RANGE:
WELL NO.: 11-33
DEPTH LITHOLOGY COMMENTS
1380 Same as above Mud Temp NA
1400' ' Same as above without polygorskite, little Mud Temp 115°F In
pyrite 140°F  Out
1440 Same as above with abundant pyrite, Fe Mud Temp 124§F In
~alteration ’ 150°"F Out
1480°* Same as above with minor pyrite & Fe Mud Temp 130°F 1In
alteration - » “155°F  OQut
1520' Same as above Mud Temp 130°F 1In
159°F  Out
*1560" Same as above with minor pyrite, gypsum Mud Tempi 120°F  In
moderate volcanic rock fragments,’ little 162°F  oOut
secondary silica
1660' Same as above
1680 Same as above with moderate secondary
silica ‘
1700' Same as above with minor mudstone, very
little pyrite & Fe alteration
1720' Same as above
1740° Same as above with minor Fe alterationm,
' very little mudstone
1760" Same as above Mud Temp 142°F 1In
167°F  OQut
1780' Same as above with minor pyrite Mud Temp  140°F Im
164°F  Out
1800 Same as above with very little gypsum, * Mud Temp  140°F In
mica, pyrite, mudstone 164°F Qut
1820 Same as above with minor Fe alteration Mud Temp 150°9F In
170°F  Qut



CHEVRON RESOURCES COMPANY PROSPECT: Soda Lake
. STATE: Nevada
LITHOLOGIC WELL LOG SECTION: 33
TOWNSHIP: 20 N
RANGE: 28 E
WELL NO.: 11-33
DEPTH LITHOLOGY QOMNTS
1840, Same as above with moderate claystone ~Mud Temp 150°F In
172°F  out
1860 Same as above Mud Temp 150°F . In
: ' 172°F Out
1880° ' Same as aboﬁe with moderate-claystone, "Mud Temp 153°F In
minor pyrite, reaction to HCL, Fe 175°E Out
alteration, argillic alteration .
1900° Fine - very fine sandstone predominantly Mud Temp 150°F In
Qtz., feldspars, lithic rock fragments, 176°F Out
volcanic rock fragmeants & secondary
silica -~ minor pyrite, mica, gypsum, Fe
alteration, argillic alterationm.
Mudstone = 307 of sample
1920 Same as above with 207 mudstone Mud Temp  153°F In
' 178°r Out
1940° Same as above with 20% mudstone Mud Temp 152°F  In
' ' 177°F Out
%1960 75% volcanic fragménts - with amphi- Mud Temp 153°F In
boles, rock is altered & possibly 180°F Out
metamorphosed, amphiboles orientated
in foliation type patterm, 25% fine
sandstone & mudstone with secondary
Quartz & chalcedony, pyrite, Fe altera-
tion, mica, gypsum, argillic alteration
*1980 Same as above Mud Temp 153°F In
' ’ 180°F Out
%2000 85% volcanics, 15% sandstone as above

* Indicates samples which will have
petrologic identification completed
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TEMPERATURE~DEPTH LOG

5

/=33
€TS J0OB NO. 12-78 HOLE NO. #38-78
S0DA LAKE HOLE #38-78.
: DEPTH
(Feet) (Deg.
100. 0 176.
200.0 212.
300.0 233.
400. O 255.
500. 0 2953,
600. 0 253.
700. 0 252.
800. 0 2955.
900. 0 262.
1000. 0 260.
1100.0 "~ ~ 261.
1200. 0 261.
1300. 0 271%.
1400. O 275.
1500.0 281.
1600. 0 285.
1700.0 290.
1800. 0 288.
1900. 0 297.
2000. 0 319.
GeoThermal Services:, Inc.

RUN DATE 1/10/79
OFPEN HOLE RUN

TEMPERATURE

F.)

18
95
56
35
62
o2
75
34
20
36
14 -~
47
95
16
80
07
06
%0
83

295

San Diego, California
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: ' . ) o : . : -l "//]/
™t~ . J
UNITED STATES  DiC 271978 9-#Y7
DEPARTMENT OF THE INTERIOR G / .
GEOLOGICALSURVEY P ‘fﬁ
Area Geothermal Suoervxsor s Offlce ULk’fﬁivﬂ‘gj ”
Conservation Division, MS 92 _ /)J{//;iéjwwéj/
345 Middlefield Road eI TR+
gﬂ/// 0
Menlo Park, CA 94025 : . ///iy F Y e
. . . _SI o / . “,l
. r
% ¥
: ] Vel
. = r ! 4 u;:“'s
. . .'//’ . P
. ’/ o B} } 4 "
Chevron USA, Inc. _ Y o Lh
Attention: Mr. B.D. Garrett C ‘ o : (Qlﬁ/ ._G}: %3
P.0O. Box 3722 : : S SN
San Francisco, CA 94119 : il
Gentlemen:

Chevron 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

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

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

3. Existing roads will be used whenever possible. Operations will
be conducted so that potentlal damage to the California Trail
w111 be mlnlmlzed.

The Area of Operations (30 CFR 270.2(0)) as shown on the attached map is
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}

Area Geothermal Superwvisor

I of II




@

" . Referred to the District Manager, Bureau of Land Management, Carson
City, Nevada, this date.

I concur and approve.

/2 2176 i
Date approved and effective District Manéger o
: Bureau of Land Management
Carson City, Nevada '

ttachment

cc: Dlstrlct Manager, Bureau of Land Management, Carson City, NV
Area Geothermal Supervisor

e
IT of IIX




=

- - >
e

N duny -::

—
lb\uu'g.~

]
.

29T
- :'--n.ro- q

. -~
L 3 ————— -
T Ry vt
Rl e TN N
—'/:"‘.‘ .'.
el e

- )

Ml ataady

.
»
-
1
.
[
.

»

(=4
wl -
v
R
‘:1
:3}_‘.-
Ir 2 8
VR LY
8
. ks
o I
il
-
D dud |

1%,
. 2
——tlh

. «”®
<) o?
LPPTTL s

o

AN e

L N PR



— e AN sl N A La corm DRpro7en.

(.\.‘..\/ ----- : ' (()th»r Iml@m\ un 3- ? /V l)ud?—l Buzenn \" iR,
ERTED STATES revarse ) x }rt' // 7 < 7.4
" - T LIell A 2o D Jr,w?"—E‘fJ b-‘ -
DC.\ r\\PTf\"l ‘lT OF rHE INTER!OR . ’ : '.'-‘ LEASR 1 vqm‘:\nuw xS0 ‘Ztiﬂ'l;_ﬂ?{}
GEQLOGICAL SURVEY . .

_Truckee-Carsan. Irria. 0

A. CAHO\J FOR PEARMIT TO DRILL, DEEPEN, OR PLUG BACK | & ' ems avwommns vumsias s

FRY S LI PUT IS I . o L
DRIL fﬂ DEEPEN [] PLUG BACK D 7 U‘("‘ AURIEU ENT Nans
boevvn ey wii o Ceotnerrmal Test Hole Soda Lake '
nn A {_JI I\v\»ra __D X_"(_).‘l'_l:d ":-‘j.‘,‘;‘;.:‘"' D ;‘0‘\‘:'”' D_— 5. FAKM UR LXA3W *usu: .
STNAME 0 0rRRATUR . TY‘L'C!\ae CarJon Trr1q []1
G”ELDO { U S_A 1MC . 9. wWrtL yo.. _
STTROUNESS UY UGPRRATUR i 63—33
- 10, FIRLD AlD PUOL, OR SYILDCAT
__P.0._Rox.2722, Sar Francisce,.CA 94119 {0 FOOr :
AT IOCATION OF WHLL (M*purl locatlon clearly wnd ln uccordnnw with nny Stale requicements,®) B ) N

Al auedace . .. Tl
’ ‘ BEC., T, M., M, OR 8L,
LA £L . - ’ b » Mo
SWk of NEX Sec. 33 ANO BUAYXEY 08 Ax3A |
At propased prod. zoue ‘ 3 i 2 '

_“Sec. 31, T20N. RoSE

13 HINTANCE 1% MIGES ASD DIRECTIUN FKOM BRARHST TOWN OR LONT OZFICZS , 12. COGNTY ON PARISR | L3, BTATH
. . : . S 2 ., N
.. 9. mi. MW of Fallon, Msvada : Churchill . Nevada
13, DINTANCY FROX PROPUNED® 18. NO. O ACREMN IN L3ASH 17. NO, 0P ACUTS. ASHIQNAD . -
[.OCATIUN TO NEAREST * - - TO THIS WRLL '
PROPEHTY Ol LEANE LINE, FT. . ) A - 3 .
(alsn to nrarent Urls. unlt lloe, If nay) : 2752 : . i s R
15T DISTANCE FRUM TEOLOSED LOCATION® 1 19 PROFOSED DEPTR 20). ROTARY OR CABLE TOOLY -
D NEAREST WELL, DRILLING, CHMPYL !‘»‘"-05000 tO NW 'tO C . . P t R - s
0a AFPLIEO FOX, ON THIS LEASE, FT. . X : . . .
' Chevran r-J =291 2000" oLary -

21, ELtvaTioNd (Show whether DF, RT, T, GR, etz.) 22. APFROX.DATS WORX WILL HTAaT®

3986 Ground from topo. sheet - - : o) 22178

PROPOSED CASING AND CEMENTING PROGRAM

12
]

KIZE Oy noLE Kizw 0¥ CANING WEIKT MR FOOT JsTTIYO DEPTH 2 QUANTITY OF CBURNT . ,‘

USRI

See attached'Drilling Progrdm. ' ‘ : : . ’;' '

Construct road prepare drilling pad and set conductor p1pe etc ‘as per attacred
‘Orilling Program and Proposed Supplemental Plan of Operation. We herehy request -
approval to proceed with this work. It is estimated that work w1H sraru by

December 1, 1978 and will be completed w1th1n 30 days.

* 1400' to E. section line, 1400' to M, section line ]

IN ADUVE $PACT DESCR(AX TFROPONED PROGRAM : I¢ proposnl la to deepea or plug bn'cx glv= data on present produ&lva zone. and proposed uewprodocttre
zona.  Ié propasal {5 to delll or despen dizeetionally, give pertinent data on «ubwrtace locatioas nnd meaaured n:nd irge vert!cn! "eyhx Clve blowont
poeventsr progear, if any,

SIENED g / Q( . (W‘A—' TITLE It's A\.tornev In Facf U DATE "/ /_7

=== (Tln: :;\:c‘r !ﬂml»rnl or State omcu nse)
y 0071 K

PULLMIT NO,

APPROYAL DATR

!

Aﬁﬁ%iﬁ.ﬁiﬁmﬁhemal_&lg_mnr AT /2 2/ 7_(?

AVPPROVED Y |
CONOITIONI OV APHARDVAL,

ADPROVED ~ - .
5108;ECT TO THE A1 ACHED CONZITIONS
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Chevron USA, Inc. F€3-33

Soda Lake lUnit

Churcaill Co., Nevada

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

.Estimated depth to important markers

. The bas? of Pleistocene Lake Lahontan sediments is expected between 500' .
and 700' drilling depth with the urderlying stratigraphy bEIHQ 1nterbedded '
Tertmary pyroclastics. and .lacustrine sands and. 511ts

_Estlmated denth to top of water

'15 to 20 feet .

Estlmated depth to geothermal resources

’ Unknown T

APPROVED
© SUBJECT TO THE AYTACHED CONDTITMS



CRILLING PROGRAM

Well Ho.: €63-33 Field: Soda lLake Unit

State: MNeveda County: Churchill

Location: Mtk of Sik: ¢f UEu, Sec. 33, TZOH ZUL, HWE/H

Discussion

Nearby Soda Lake 36- 78 vas drilled in Farch 1973 to & depth cf 2000'.

No drilling problems wvere encounLered and the hole was completed 1n 10 days w1th '
sere time. lost cue to- weather and mechan‘ca1 repairs. : '

The entire sect1on penetrated was sand and sna1e and no ]ost c1rcu1atlon was -

”exper1enced

.Program p
1. Pr1or to mov1ng in dr1111ng r1g, 1nsta1] wooden we11 ce]]ar per. atLached sketch
2. Hove in rig. |
3. Dr111 123" ho]e to 10 +. o
4. Install 10- 3/4" conductor p1pe and pa ck‘10—3/4“‘x-12%" annulus with clay to make

4 fluid seal. f - '

5. Drill 9—7/8"-h01e to -400°'. _ ‘

6. Run 7" casing to 400" equipped 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 he1ght
to a11ow 1nsta11at1on of b]owout preventer ..

7. _Insta]] cement1ng head and, us1ng r]g pump, cement. 7” cas1ng w1tn 75 sacks of neat
_ construction cement. HMote this. is 507 extra. : :
8. Mhile wa1t1ng on cenent, 1nsta11 viell head and BOPE cons1st1ng of Hydr111 GK

and double ram preventer (blind and pipe rams). Test to 200 psi.

9. Drill 64" hole to 2000'. Take cutt1rgs sample every 20'.. Divide samp]e into .

_ three parts, bag and label. o - : SRR

10.

At T.D. ‘run Chevron E-Logs. (Resisténce, S.P,; Gamm=, Temperature.)

11, Run 1" tubing (30" joints) to within 20* of T.D.

.A\
N

APPROVED ™
SURJECT TO THE ATTACHED CONDITIOMS



13.

. 14,

1a.
7.

i8.

B

-

Remova. BOP and uell head Welded plate on top of 11" -7” anuulds-

Install l%" gate valve oan top of tubing with bull plug and locking chain.
Plug to be approx1mately 1' below ground level.

Release rig.

Remove cellar, clean and fill pits, cleanup location.

ﬁunftémperaﬁdiéNSurvey 30 days.after cohpiétiﬁﬁ;. -

Fill 1%" tubing with neat cement from 30' to surface, remove valve, and

. install 1" pipe cap to abandon well.

' O/S ﬁp&yﬂﬁ/ Date // /d __7[

" B. D. Gdrrett

= 7E
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Cnnuﬂeﬁoh Beport
Maw Well ?150—318

ad Scda Lake Property:

viell Mo, 63-33 (Proj x 20401) s 33 T 20N @

Location . 1123.35'S, 3866.67'E From M¢ Cor. Sec. 33.
" Churchill County, NV

Elevat'u.)n 3976.0 G.L. " Derrick Floof D.F.is o ' * above mat.
1-16-79 '

Date

Chevron Resources Company

- B. D. Garrett/R. B. Murray

{For Oparations Managar, Producing Dapt.)

Drilled By Geothermal Services, Inc.

Data Commenced Drifling 12-28-78 Data Comgpleted Drilling 1-4-78
Date of Initial Production___~~ "
Production: Daily Averaqa, 1st_____;_._ Days . Gravity : °APl - }Pumpl
o oit _ ___Bbls. TP . PSI" Flowing
Water : Bbls. C.h. - PS!  GasLift
Gas Mct, Bean 164"
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, R¢s1stance,vSP

Note: A1l measurements from ground level. /

' PRO-318 {CD-10-73)
Printed in US A,



Déc.

Dec.
Jan.
Jan.

Jan.

Jan.

- Jan.

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 hole. POOH.
Ran 20 jts- (392') 7" x 23 1b casing.

e e e - . o B S B e s e At e S e e A e . S T s = e o > S A e A A e S S Ry e e A -

Casing Detail
392.30' (20 jts) 7" x 23# LT & C 8rnS casing of unk. mfg. with

_.1 00’ shoe Tota] 393 20'.

- Uy - - = W% a S = ey = S S B S G G e MR G P S e S S e e e S A om0 S S Ged > s W - v O e

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

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

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. Ran E-logs.
Continued 1oggfng. Ran Minerai Services Co. GR 0—1000;'Re$istahce

and 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 tub]ng 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 dozn and out.

Filled 13 x 7" annu]us'w/cement. Welded %" plate on top of 1% x 7°
annulus, filled cellar w/dirt. Location graded and cleaned up.
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Memorandum

San Francisco, CA
March 15, 1979

0

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 ihqlude:

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. o ‘

. coarse siltstone, composition similar to #3 .

. microcrystalline limestone

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

. andesite-basalt.

~ O 0o

N
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 is 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
zeolitized 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 thé‘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.
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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  S50°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

LITHOLOGIC WELL LOG

DEPTH

740"

760"

780"

800'

820"

840"

860"

880"

900"
920"
940"
960 '
980"

* 1000
1020"
1040
1060

1080°

.Soda Lake

COMMENTS

PROSPECT
- SECTION
TOWNSHIP
WELL No. 63-33 RANGE
LITHOLOGY
Same as above w/no pyrite In 65°°
Same as above w/lithic fragments 65°
- up to pea gravel size w/very little :
pyroxenes
Predominately mudstone w/moderate 65°
lithic fragments,; minor poorly cemented
fine sandstone; very little mica, pyrite
secondary silica.
Same as above 68°
fine to Medium Sandstone - poorly cemented 58°
predominately Quartz; abundant lithic
fragments; minor feldspars, mica secondary
silica ‘
Predominately mudstone w/moderate fine to 60°
medium sandstone, lithic fragments, minor
secondary silica, pyrite
Same as above 62°
fine to Medium Sandstone - poorly cemented 66°
predominately Quartz; moderate lithic
fragments, feldspars, amphiboles, micas; minor
pyrite chlorite, argillic alteration, mudstone
Same as above 68°
Same as above 68°
Same as above w/moderate pyrite 68°
Same as above w/minor pyrite 68°
Same as above w/moderate pyrite 68°
Same as above w/minor secondary silica 68°
Same as above 68°
Same as above 75°
Same as above w/abundant pyrite
Same as above 75°

Out

70°

70°

72°

78°

72°

75°

78°

78°

78°
80°
82°
82°
85°
89°
95°

85°

91°



CHEVRON RESOURCES COMfANY PROSPECT Soda Lake

LITHOLOGIC WELL 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 o ‘ 170° ' 98°
1240" ' Same as above ‘ o 69° 96°
1260 . Same as aboveé ) ' 74° ' 96°
1280 Same as above 79° 98°
1300' Same as above w/finer sand 80° - 100°
1320 Same as above w/moderate pyrite minor 80° - 102°
‘ polygorskite

1340'° 4 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 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

.

1440" Same as above 88° 112°
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CHEVRON RESOURCES COMPANY

LITHOLOGIC WELL LOG

" DEPTH

1460

1480

1500" .

1520’
1560"
1560
1580"
1600
1620"

1640

1660

1680"

1700

1720

17407

1760

abundant lithic fragments, volcanic fragments;
minor pyrite, argillic alteration, secondary
alteration.

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

Same as above

PROSPECI Soda Lake

SECTION 33
TOWNSHIP 20N
WELL No. 63-33 RANGE 28E
LITHOLOGY COMMENTS
) - Mud Temp.
Same as above w/minor pyrite In 87° Out 114°
Same as above 86° 115°
-Same as above w/moderate pyrite argillic 87° 116°
alteration
. Same as above . 86° 117°
Same as above w/very little ﬁyrite 95° 117°
Same as ahove
Same as above
Same as above 74° 114°
Same as above 76 11°
Same as above w/minor pyrite, secondary 3
silica ' ‘

. .
fine to Medium Volcanic sediments (?) tuff, 74°. - 124°
highly silicified and altered moderate
secondary silica, lithic fragments; minor
mudstone, pyrite tan color overall
Same as above 74° 123°
fine to Medium Sandstone predominately
Quartz; abundant lithic fragments, volcanic
fragments; minor mica, pyrite, argillic
alteration
Medium to coarse sand predominately Quartz; 100° 122°
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CHEVRON RESOURCES COMPANY

PROSPECT Soda Lake

LITHOLOGIC WELL LOG ' ' SECTION 33

DEPTH
1780
1800

1820
1340°
1860

1880

1900'

1920'
1940

1960

1980°

2000"

TOWNSHIP 20N

WELL No. 63-33 RANGE 28F

LITHOLOGY . COMMENTS
’ Mud Temp.

Highly altered volcanic rocks abundant
secondary silica moderate pyrite

Volcanic rock crystaline, glassy moderate
secondary silica, pyrite black color overall -
Rhyolitic

Same as above.
Same as above In 80% Out
Same as above w/abundant Quartz

fine to Medium volcanic fragment sands
predominately - rhyolitic to tuffaceous
volcanic fragments 4
Moderate - Secondary silica, euhederal
quartz crystals, gypsum; minor pyrite,
micas, argillic alteration

‘Same as above w/majority of volcanic 110°

fragments - vitric basalt (?)

"Same as above 110°

Same as above w/abundant Quartz ) g1°
Same as above

Black vitric basalt w/minor Quartz,
pyrite-

Same as above

Sample for thin Section

119°

125°

126°

124°
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