T : Memorandum - P\’G T =110

UNOCAL® v UNFIDENTIAL
SMAN

l@ﬁVﬂ)SLE

oo T

April 26, 1989

TO: David Sussman

FM: Daniel L. Carrier

RE: GLASS MOUNTAIN BOREHOLE AND WELL DATA

ra

This memc contains summary data from temperature boreholes and
exploratory wells drilled in and around the Glass Mountain
KGRA, Medicine Lake Highland, Califecrnia. Principal facts for
the boreholes and deep wells are presented in chronological
order in Tables 1 and 2, respectively. 1Included in the tables
are informaticn on completion dates, total depths, bottom hole
temperatures and gradients, and mineralogy. 1In addition,

( : production and casing information are included for the wells in
the "comments" section of Table 2. By convention, those
boereholes and wells drilled inside the Glass Mountain Federal
unit are designated as "GMF", and those drilled outside the
unit are designated as "ML" or "MLF". These data were all
obtained from Unocal files. The information presented here is
current through March, 1989, and will be updated as new wells
are added.

A lccation map for the borehcles and wells is shown in

Figure 1. Figures 2 to 7 centain composite temperature-depth
profiles for a2ll the wells and groups of the boreholes.
individual temperature-depth profiles are presented in
Appendix 1. Principal facts for boreholes and wells are shown
on a summary map in Plate 1.
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TO: pavid Sussman

FM: Danilel L. Carrier

RE: CLASS MOUNTAIN BOREHOLE AND WELL DATA
i3

This memo contains summary data from temperature bereholes and
exploratory wells drilled in and around the Glass Mountain
KGRA, Medicine Lake Highland, California. Principal facts for
the boreholes ané deep wells are presented in chronological
crder in Tables 1 and 2, respectively. Included in the tables
eare infermation on completion dates, total depths, beottom hole
temperatures andé gradients, and mineralogy. 1In addition,
production and casing information are included for the wells in
the "comments" section of Table 2, By convention, those
boreholes and wells drilleé inside the Glass Mountain Federal
unit zre designated as "GMF", and those drilled outside the
unit are designated as "ML" or "MLF". These data were all
obtained from Unccal files, The information presented here is
current through March, 1989, and will be updated as new wells
are added, '

L location map for the beoreholes and wells is shown in
Figure 1. Figures 2 to 7 contain composite temperature-depth
profiles for all the wells and groups of the boreholes.
individual temperature-depth profiles are presented in
Appendix 1, Pr1nc1pal facts for borehcles and wells are shOWn
on a summary map in Plate 1.
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Table 1: Principal facts For temperature boreholes drilled in the Glass Mountaln KGRA 1981-1984., See Figure 1 for locatlions.

TEHP. ELEV. TD BHT(*F) BHG (*¥/100*) THAX (*F)
BORENOLES (FEET) (FEET) (DEPTID} INTERVAL (FEET} (DEPTI}* COMPANY DATE COMMENTS
HL 1-81 5640 600/ETD 40.4 0.2 44 2 Unocal 10/81 Unaltered; isothermal to TD.
(600) 400-600 (50)
7 3%
ML, 2-81 65400 T64 18.7 4] 54,0 Unocal 11781 Unaltered; isothermal to TD.
725/ETD  (725) 6757125 (125)
! GMF 56-3 6800 1748 13A.5 10.1 134.,5 Unocal 09/82 Zeollte-smectite alteratlon from <205°-1058*; arglllic altecntion
(1788) 14251788 1058°-TD; isothermal to S50Q0°,
T GHMP 44-33 6940 2263 3717.2 ~1.64 396.3 Santa Fe  09/82 Zeolite-smectite 300°'-1350°, argillic 1350'~TD; slgniflcant water
(2232) 180¢-2200 (1580) Phllllps entry @ 2260°, isothermal to 775°.
- GHF B7-12 6720 918 309 28.0 o9 Unocal 10/82 Bottom hole temp. exceeded tool capabllitles, and a maximum readlin
(918} 650-918 tharmometer was ugsed to measure the temperature. Zeolite-smectitre
242'-900', argllilc 900*'-TD; no isothermall section,
- GHF B4-17 6960 1636 239.9 11.7 239.9 Unocal 10/82 Zeollte-smectite alteratlon 1419°-TD; lsothermal to 175°.
(1636) 1500-1636
' GHF 17-6 6720 4009 478.5 11.5 478.5 Santa Fe 11/82 Zeolite-smectlite 1280'-2680°, scgllllc 26%0'-TD; iIsothermal to 125
(1980) 1840-3980 Phillips
" MLF 51-2  547) 1836 49.6 - A 64,2 Unocal o8sal Zeollte-smectlta'900'-1150'. igothermal to 675', possible zone of
(1836) 1575-1760 {1025} lateral fluid flow 900*-1100'",
“ HL 52-30 6380 1972 8a.0 6.8 = 84,0 Unocal 08/83 Zeollte-smectite 1100-TD; isothermal to 1375°,
(1972) 1750-1972 .
~ML, 36-28 6700 2146 192.7 19.3 192.7 Phillips 09/83 Zeollte-smectlte 1500°-2084'; acgillic Z0BA’-TD; Isothermal to 145
(2132) 1658-2121 .
| HL 75-6 6600 1998 110.4 B.& 110.4 Unocal 09/81 Zeolite-smactite 1050*-TD; isothermsl to @050'.
(1983) 1775-1983
|
. ML 54-19 6200 - 2201 98.4 13.8 98.4 Unocal 16/83 Zeolite-smectite 1900'-TD; isothermal to 1250°.
(2191) 1940-21B0 i
o HL 65-26 6230 2180 150.1 2,7 150.1 Unocal 107831 Mot altered; isothermal to 1175°*, I
. (2171) 2025-2171
GHF A5-34 6940 4000 269.9 2.6 369.9 Santa Fe 10/83 Zeollte-smectlite 1000*-1820°, acgllllic 1820°'-2500', and 3430'-3720°
(3967) 35601967 propylitie 2500°-3430* and 3720*'-TD; lisotharmal to 1150°,
- HL 29-1A 6640 3oB0 158.6 9.8 154.6 Anadarko 107831 Zeollte-smectite 2803'-TD; lsothermal to 1250°.
{2800) (2800) 26402800

*pepth is shown Lf different from the depth used for BHT,
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Table 1 Cont'd.

TENP.
BOREHOLES

- GHF 28-12

ML 57-11

Y ML 57-13

* HL 6B-16

v HL 62-21
« ML B6-21
“"HML 1B-34
- KL 27-27

HL 14-23

ELEV. 0 BHT("F)  BHG {"F/100*) THAX ("F)
(FEET)  (FEET) (DEPTH) INTERVAL (FEET)} (DEPTH)* COMPANY
7240 (OH)IA60 Santa Fe
(DP) 4500 528.2 9.0 528.2 Philllipe
(4495} A182-4495
6100 {0H)1982 thhocel
(RD)Y3002 117.8 5.5 117.8 Phlllips
{3002} 2500-3000
6140 3002 136.5 10.9 136.5 Phillips
(2968) 27402860
6330 2939 140.8 5.5 140.8 Philllps
(2935} 2844-2935
6590 2142 311.% 8.8 311.4 Philllps
(2125) 1921-2124
6040 3503 163.1 6.5 163.1 Philllps
(3502} 3320-3492
5660 3500 117.4 15.6 137.4 Philllps
(3475) 33151-3475
5800 3000 88.0 5.5 88.0 phillips
(2995) 2655-2969
6560 1000 174.9 11.4 174.9 Unocal
(1000) 2600-2949

*Depth 1s shown 1f different from the depth used for BHT.
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DATE
11/83
10/84

11/83
10/64

07/84

07/84

08/84
09/684

10/84

‘10/84

11/84
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Zeolite-smectite B800'—TD; 1sothermal to lSOp'.

COMMENTS

Zeolite-smectite 2929'-TD; Isothermal to Qﬁb‘.

Zeolite-smectita 1035*-2115"', argillic 2115

Zeolite-smectite 2227'-Th; lscthermal to 1:00'. poseible fluld flow

*-1p; lsothermal to 1250

In the 2500°'-2900" interval. Located in Section 21 and not
Section 16. [

Zeolite-smectite 1554'-3501'; leothermal t4 2450° .

Zeoallte-smectlites 2932'-TD; lsothermal to 2?00'.

Unaltered; lsotharmal to 2500°'. I

Zeollte-smectite 1462'-TD; Iscthermal to 2?50'.
i

Zeollte-gmectite 2480'-2680', argillic 2680'—3A§0', propylitic
3460°-TD; isothermal to 1250°.
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Table 2, Princlipal facts for deep exploratory welle drilled in the Glass Hountain Unit 1984-1988. See Flgure 1 for locatlens.

DEEP EXPLORATORY WELLS

TEMP . ELEV. TD BHT("F) BGH (~F/100°) THAX :
BORENOLES (FEET) _{FEET) (DEPTH} INTERVAL (FEET)} (DEPTH)* COMPANY DATE STATUS COMMENTS

GMF 17A-6 6TAD 9620 429.5 5.5 499 Santr Fe OB/BA SUsP. Casglng: 20" frem 0-577%, 11 3/8" from 0-3750", 12 1/4"
(9436) 8964-9436 (4357) Philllps open hole to TD. History: a partlng cccurred ln the 13
3/8™ casing at 3612°'-3629°', A 9 5/8" llner was run fcom
0~3104" (cemented) and a 9 5/8" llnar was hung 3554°'-4240°
(cementad); a bridge plug was placed ak 4800' and top of
plug is at 4650'. Ths 3250°-1350' iand 3450°'-3550°
intarvals were perforated and tested. No signiflcant
praductlon was found. BHT la from a temparature survey
run to TD two days after an Injectlon test and prior to
placing the cement plug. Haximum temp. ls from survay to
4550" taken after the cement plug was In place and the
wall was shut in Ffor 252 days. Granitlce rocks ware
dcilled from 7760°-TD. Propyllitlec slteration from

3300° -TD.
GHF &8-8 6991 (OH)6571 540 1.6 540 Unocal 08/85 POTEM, casing: 13 3/8" from 0-1084*, 9 5/8" from 912°'-351%', I*
(6525) 6000-86525 {6525) PROD, pecrforated linesr hung from 3177*-8410°. Liner plugged
(DP)B417? 556 0 556 Unocal 07/88 from 8100*-8410'. Hultlple productive zones: 5000 to
(8100) 7900-8100 (7900) 5600' and at 6500 +200*'. Produced 300K #/he THF and 72K

#/he STH at 102 psia and at an estimated 500 BTU/#.
Propylitic alteratlon from 3000° to:TD.
GHF 31-17 7000 8787 541.5 5.8 541.5 tocal 09/a8 POTEN. caging: 13 3/8" from 0<1123*, 9 5/¢" From 911-3074", 1=
(8400) 8000-8400 PROD, parforated liner From 2890 to 8777%. Liner plugged to
. 8400*., Productive intarval: 3760'§to 3920*; produced
480K #/hr TMF and 78K #/hr STHM at 102 psia and st an
estlmated 425 BTU/#. HKultlple granitlc dlkes ohserved
from B8110' to TD, Propylitle alteratlon from 2700* to TD,

* Depth is shown 1f different from the depth used far BHT.
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TEMPERATURE

BOREHOLE AND DEEP Glass Mtn. Unit Area
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Tt IPERATURE
BOREHOLE AND DEEP
WELL LOCATIONS

Glass Mtn. Unit Area

@ML57 13
0 1
ML68-16 ®ML14 23 1

GLASS MTN. KGRA | ;
[;(]ljrl[)l\[“r‘ih — _J ................. I __________ ;
p ® |
ML75- —6® 5. GMF17- GMFZB 32 ‘

Tt L 1 R %GMFH’AG

ML57-110® .‘k

ML2-81Q@ L————y ™. GMF31- 17QQGMF683
!_____‘-_-. .......... @ OGMFB4-17 |

ML86-23 o i mm o~ (5Mf§§ =30 M
ML65- 25@ . . 0 ML27- 2?

® ML18-34
MLF51-2 @ |

- MILES

Figure 1

Ctlg. No.: UCADS.04D1 . .



TENMPERATURE,

o

T %1 iR jl, ]‘I;

00 . % 200 1 300 400
B | i K
|

FEET
S
o

DEPTH,

!

! H ] 1 { 1 I

|
i

J Figure 2:

Temperature and depth profiles for boreholes located in

the Glass Mountain Unit.
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Figure 3: Temperature - depth pro\f&gple“s r boreholes locéfted southwest
of the Glass Mountain Unit. GMFE7-13 is shown for reference.
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Figure 6: Temperature - profiles for borehcles GMF56-3, GMF28-32
and ML36-28. .
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GMFE8—8, GMF31—17, AND GMFI7A—
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Figure 7: Temperature — depth profiles for three exploratory
wells drilled at Glass Mountain. Temperatures for .
GMF68-8 have not fully returned to undisturbed for-
mation temperatures.
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