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ABSTRACT

This report describes the Phase I drilling operations for the
Magma Energy Exploratory Well near Mammoth Lakes, California. An
important part of the Department of Energy’s Magma Energy Progranm,
this well is designed to reach an ultimate depth of 20,000 feet or a
bottomhole temperature of 500°C, whichever comes first. There will
be four drilling phases, at least a year apart, with scientific
investigations in the borehole between the drilling intervals.

Phase I of this project resulted in a 20" cased hole to 2558
feet, with 185 feet of coring beyond that. This document comprises
a narrative of the daily activities, copies of the daily mud and
lithologic reports, time breakdowns of rig activities, inventories
of lost circulation materials, temperature logs of the cored hole,
and a strip chart mud 1log.

This work was supported by the U. S. Department of Energy at Sandia
National Laboratories under contract DE-AC04-76DP00789.
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INTRODUCTION

Molten rock, or magma, beneath the Earth’s surface is an enormous
energy resource. Estimates by the US Geological Survey suggest that
magma less than six miles deep beneath the continental United States
contains 50,000 to 500,000 quads of energy (1). For comparison, the
total energy consumption in the US last year was about 80 quads.

The US Department of Energy, Geothermal Technology Division,
sponsors a program managed by Sandia National Laboratories to
examine the feasibility of extracting this energy for commercial
power production. An earlier study by Sandia showed that tapping
this magma energy is technically possible, but development
engineering to make it a reality will be extremely challenging.
This well will allow better evaluation of the continental magma
resource and development of a magma energy extraction system.

We are drilling at this location because extensive geophysical
evidence indicates the existence of a magma body at a depth of six
to seven kilometers (2). Much of the evidence comprises seismic
data, but an especially compelling observation is that the drill
site has risen two feet in the last ten years. Scientists infer
that this rise was caused by fresh magma injected into the
underlying chamber. This location, in fact, was originally prepared
by a commercial geothermal company for an exploratory well. Their
drilling plans did not materialize, and they agreed to let Sandia
use the site.

The magma energy concept requires the ability to predict the
location of large gquantities of shallow magma. Volcanologists
believe, and geophysical measurements suggest, that regions like
Long Valley contain these magma bodies, but their existence has not
been directly verified by drilling. Resolving the question of a
magma body’s presence here will be the most important result of this
exploratory well.

The ultimate goal of the Magma Energy Program is to drill into magma
and insert a heat exchanger for long-term experiments. Although
researchers from Sandia successfully used a small drill rig to
penetrate and perform tests in a still- llquld lava lake in Hawaii
(3), no long-term, large-scale experiment in molten rock has ever
been done. The Magma Energy Exploratory Well is a precursor to an
energy extraction experlment, and we believe that the experience of
drilling in this unique environment that approaches, but does not
contact, the magma chamber will be invaluable.

1. Muffler, L.J.P., (Editor), "Assessment of Geothermal Resources of
the United States", US Geological Survey Circular 790, 1879

2. Rundle, J.B., and D.P. Hill, "The geophysics of a restless
caldera - Long Valley", Ann. Rev. Earth Planet. Sci., 16, 1988

3. Hardee, H.C., J.C. Dunn, R.G. Hills, and R.W. Ward, "Probing the
melt zone of Kilauea Iki Lava Lake, Kilauea Volcano, Hawall"
Geophysical Review Letters, 8 no. 12, 1211-1214




NARRATIVE OF DRILLING OPERATIONS

The first of the four planned drilling phases, with a designed
target depth of 2500 feet (see Figure 1) was completed in October
1989. The following narrative gives a day-by-day summary of the
drilling and coring activities, and the problems encountered.

[A list of abbreviations used in this narrative is on page 23.]
8/1

Spud continues to approach, but slowly. Loffland is picking up the
bottom hole assembly; mud is mixed; most welding is done.

2200 - Loffland ready to spud, but bit breaker does not fit their
rotary table (it’s for a 27 1/2" table, theirs is 37 1/2").

8/2

Temporary fix for the bit/breaker pfoblem is to weld pins on the ,
bottom that will fit the rotary. New breaker will be fabricated in

Bakersfield today.
0630 - Spudded, made 12 ft
0700 - Lost circulation. Mixing a 50 bbl LCM pill.

0930 - Some problems with rig equipment: there is a hole in one of
the shale shakers, leaking mud; also down with one of the mud pumps.
On maintenance time at 0930, off at 1300.

1300 - Lost circulation is extreme, have lost over 1000 bbl mud,
including LCM. Drilling to about 90’ (bottom of 40" mud riser is at
64’ KB) with 26" bit and 36" hole opener - no returns; will set 125
sack (202 ft3) cement plug. [125 sacks Class G cement, 40% silica

flour, 3% CacCl)

1830 - Cement in place - plug #1 - at 1830 hrs, doesn’t look good
because only about 3’ at the bottom of the rods shows cement on the
outside.

2130 - Tag bottom, and find that plug extends about 2’ up.

2400 - Mix and set another 202 ft3 plug - #2.

8/3

0600 - Second cement plug has gone away completely; mixing another
125 sacks cement with 2:1 perlite for a lighter weight, higher yield
mixture. Running Flo-Chek and calcium chloride water ahead of

cement to gel up the formation.

0730 - Cement in place. Pumped plug in two equal parts -plugs #3
ana #4, total volume 310 ft3. WOC
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Figure 1 -- Diagram of well design,

HOLE CASING I.D.

DIAMETER SIZE

48" 40"

36" 30" 28.75"
.625 wall

26" 20" 18.73"
1337

17-1/2" 13-1/2" 12.37%
81.4f

12-1/4" 9-5/8" 6.54"
53.5¢

8-1/2" OPEN HOLF

showing hole and casing sizes




1130 - Threw 10 sacks of bentonite, 6 bags of walnut shells, and
approximately 450 empty mud and cement sacks in the hole. Regained
circulation and pumped appr 400 bbl water through the hole to clean
it up before circulating mud again.

1400 - Laid down the 36" hole opener and will drill ahead with the
26" bit; some concern that the h.o. might be causing deviation in
the wellbore.

1730 - Drilled ahead to 96’. Partially lost circulation again (30-
40% returns) and decided to set another plug. Spotted at the bottom
of the 40" mud riser: 10 bbl calcium chloride, 10 bbl sodium
silicate (Flo-Chek), and approx 310 ft3 of 2:1 perlite/cement - #5.

1930 - Cement in place. WOC
8/4

0530 - Tagged top of cement at 57’ (inside the 40") and found it
still soft; will wait another couple of hours and drill it. Picked
up 36" h.o. to center punch the hole.

0830 - Began drilling with good returns, but after getting through
the cement into fresh rock started losing about 10-20 bbl per
minute. Drilled ahead to 98’ and decided to stop for another cement
job

1200 - Pumped another plug - #6 - with 10 bbl calcium chloride ahead
of 300 ft3 2:1 perlite/cement. Will WOC until approximately 1900.

1915 - Tagged cement at 67’, cleaned out cement to 78’ with full
returns, but the cement cuttings started appearing green, so will
WOC until midnight.

8/5

0003 - Started rotating at 71’ and got good cement with full
returns.

0230 - Drilled kelly down with the 36" h.o. (96’), laid down the
h.o. and picked up the 26" BHA. Drilling ahead with 26", holding
back on WOB to limit ROP to about 40 ft/hr.

0730 - Depth is 143’; drilling is OK, although losing about 400
bbl/hr mud. There is some problem with the shale shakers, they will
not take the full flow of 1000 gpm without overflowing.

1030 - Survey at 167’; inclination 3/4°.

1300 - Survey at 230’; inclination 1/4c0,

1730 - Drilled ahead with 26" bit to 318/, where returns were lost
completely. Will set another plug, 310 ft3 cement/perlite, as soon



as Halliburton can get here and driller can lay down BHA and run
pipe back in hole for pumping cement.

2130 - Completed cement job - #7 ~ spotted at bottom. Will woC
about 8 hours.

8/6

0430 - Tagged top of cement at 264’, but plug will not hold fluid.
Pump 80 bbl LCM pill (6 sacks ea nut plug, Mud Seal, and cedar
fiber); ineffective. Will set another plug.

0800 - Finished pumping second 310 ft3 plug - #8. It brought the
fluid level back to the flow line and the level seems to be holding.
Will wWOC until 1400, then tag the top of the second plug and
probably begin drilling.

1400 - Begin drilling with the 36" hole opener at 94’ (previous
depth of 36" hole). Progress is pretty good, ROP is about 30 feet
per hour, with little fluid loss.

1800 - Depth 190’ with 36" hole.

2300 - Reached 291’ with 36" hole; we will set casing at this point
because of the lost circulation problem at 318’. This means that
the 30" casing string will be only 7 joints instead of 8, ie, 280’
instead of 320’. Circulating the hole clean, will run LCM pills as
the pipe is coming out of the hole, rigged to run casing. Crane
operator is on site to lift casing from the racks to the Vv-door
slide.

8/7

0230 - Began running 30" casing, using the Dril-Quip stab-in
connectors. Casing goes together easily, without the danger of
cross-threading. Each joint takes about 25-30 minutes to run.

0530 - After third joint is added, string will not go down any
farther. There is apparently an offset at 87’ that will not pass
the casing string. Begin calling tool companies to locate 36"
reamers, stabilizers, or hole openers to make a stiffer drill string
that we can use to ream the hole.

2030 - Receive 36" stabilizer from Bakersfield and 36" hole opener
from Nevada Test Site. Hole opener appears to be very rugged and in
good condition. Begln plcklng up- both h o.'s to run them piggyback.

2230 - Begin running in hole w1th BHA 17 1/2" bit (already mounted
on NTS h.o./36" h.o./36" h.o./26" reamg:‘(for stiffness) /11" drill

collar.

2400 - Reaming ahead at approximately 89’ depth. Drilling is very
rough from 85’ to 89/, indicating more irregqgularities in the

wellbore.




8/8

0000-0430 - Reamed 80’-116’ interval multiple times to insure
smoothness.

0530 - Added another collar and drilled ahead to 113’, where
approximately 300 bbl circulation loss occurred. Mixed and spotted
a 50 bbl LCM pill. Hole would still not hold fluid, so rigged for
cementing. .

0930 - Another 310 ft3 cement/perlite plug - #9, will WOC until
1530.

1600 - Filled hole with mud to make sure that plug was holding
pressure; it did. Will WOC another 2 hours and start to reanm.

1730 - Tag cement at 97’. Reaming ahead at 110’.

2400 - Reaming at 270’. Have reamed each joint down twice and
lowered once without rotation

8/9

0030 - Reamed to bottom at 285’. Began to lay down tools and rig to
run casing.

0530 - Began going in hole with first joint of 30" casing.

0700 - Fifth joint hangs up, rig cables for pull-down and torque;
pipe goes in.

0840 - Casing in hole, stab mandrel in float shoe, fill casing with
mud for hold-down weight, rig for casing hold-down (buoyancy force)
cables, and rig for cementing.

1630 - Cement to surface, wait 5 minutes to see if cement level
falls back (it doesn’t), and pump 5 more minutes (total of approx
1135 ft3 Class G cement with 40% silica flour + 310 ft3 2:1
perlite). Drop plug and displace cement in drill pipe. Disengage
drill pipe from float shoe and put about 8’ of cement in the bottom
of the casing. Will WOC approximately 24 hours.

8/10

0600 - Tagged top of cement in casing annulus and found it at 62’
KB; this was apparently a ring or the high side of a sloped surface,
because the volume required to fill the annulus from 62’ is 110 ft3,
and 272 ft3 were actually required. This implies that the top of
the original cement level was below the 40" shoe.

0900 - Top job completed.

1500 - Begin cutting off the 40" riser and the 30" casing to install
the 30" diverter.



2100 - Casing and riser cut and removed.

2200 - Weld 30" wellhead and begin nippling up.
8/11

0700 - Diverter and flow line installed

1200 - Began trying to test the Hydril diverter, but it would not
hold pressure. Displaced the mud in the diverter with water and re-
tested at a slightly higher pressure. Test was successful, possibly
because higher pressure helped diverter to seal. Test witnessed by
BLM representative Frank Dalton.

2000 - Hooked up flow and kill lines, displaced water with mud, and
began drilling cement.

8/12
0230 - Directional survey at 282’; angle was 1/4°.

0500 - Lost circulation at 355’. Drilled from 355’ to 387’ with
partial returns; lost about 270 bbl drilling fluid.

1030 - Survey at 353’; angle was 1/2°.
1200 - 310 ft3 cement plug - #10 - at 366’.

1830 - WOC and tagged top of cement at 317’; will WOC another 4
hours.

8/13
0030 - Began drilling out cement at 317’.

0230 - Severe loss at 360/, apparently the same zone as before.
Tried circulating, no returns

0430 - Re-cemented this zone with 300 ft3 cement plug - #11; will
WOC until 1230.

1300 - Begin drilling out cement at 2937.

1800 - Drilling ahead at 388’ with no returns. Periodic gel and LCM
sweeps.

2300 - Drilling ahead at 412’ with no returns. Drilling has been
very rough from 388’ to 412’; estimate 3000 bbl fluid loss in this
interval. Will circulate and work pipe.




8/14

0200 -~ Cement plug (210 ft3 - #12) in place at 407’. When drill’
pipe was pulled out of the hole, fluid level was at 230’, implying
that the plug had all escaped into the formation.

0500 - Another cement plug (100 ft3 - #13). WOC until 1200.

1200 - Tag cement at 357‘, very soft; pumped 500 bbl fluid with no
returns.

1400 - Pumped cement plug - #14 - (300 ft3 at 345’).
2100 - Tagged cement at 311’; fluid level at 180’; filled hole.
8/15

0030 - Fluid level still at 180’ (cement seems to be holding).
Begin drilling out cement at 311‘.

0400 - Directional survey at 379’; inclination was 3/4c.

0600 - Drilling ahead at 412°’.
0700 - Lost circulation at 425’.

1400 - Drilling ahead at 475’ with no returns. Rough drilling since
425’ and have pumped away about 1550 bbl of fluid. Will set another

plug.
1600 - Cement plug - #15 - in place. 319 ft3 at 438’.

1730 - Tag cement at 426’, fluid level at 311/’. Pump 300 bbl fluid
and get no fill.

2000 - Pump another 310 f£t3 plug - #16 - at 421°’.
2400 - WOC - | | | |
8/16

0400 - Tag cement at 409’; fluid level at 274’

0600 - Drilled to 430/, so that we can set another plug (#17) in a
cleaned out hole.

1100 - Cement -~ #17 - in place (319 ft3 at 425’). Will WOC until
1430.

1430 - Tagged cement at 419/, it was still not cured. Will WOC
three more hours.

1730 - Tried to run temperature tool to find out if low temperature
is hindering the cement cure, but the tool would not go through the



A

tool joints of the drill pipe. Abandoned that idea and began
drilling out cement.

2300 - Drilled out cement to 475’ and did a directional survey at
446’; inclination was 1 1/2°.

8/17

0500 - Drilled new formation to 518‘, drilling extremely hard; did
directional survey at 472’, inclination was 3 1/4°.

0630 - Circulated the hole and did another directional survey at
503’. Survey required 3 tries because of the difficulty of reading
the picture. Last result showed an inclination of 3°. Have sent to
Bakersfield for an Eastman survey tool to confirm these results (it
seems unlikely that a very stiff assembly could have built that much
angle in only 30 ft.) Eastman tools, including a motor for possible
directional drilling should arrive about 1100.

1230 - Eastman tools arrive; log complete well, repeating previous
surveys. Upper angles are repeatable, but new reading at 472’ was 2
1/2°, and 503’ was 3 1/4°. That is, instead of building angle and
then dropping back, the deviation was continuously building from
approximately 350’. Will plug back to approximately 325’ and
directionally drill to straighten out the hole.

1700 - First stage of the cement plug (#18 - 343 ft3) ready to go in
the hole.

2400 - WOC
8/18

0400 - Tagged top of first cement plug at 398’, polished top of plug
to 412’, circulated hole clean and laid second stage - #19 - of
plug. Cement for the second plug (500 ft3) is mixed to be harder
than the first stage.

1400 - Tagged top of second plug at 315’; circulated/drilled about
5’ off top of plug.

1630 - Cement appears hard enough to drill. Began pulling drill
pipe out of hole and picking up motor for directional run.

2130 - Started in hole with Dyna=Drill motor; drilling at about 325’
with 1.5° bent sub. Drill string is rotating at about 25 rpm; this
is an attempt to keep a straight hole without kicking off in a
specific direction. BHA is bit/roller reamer/12" Dyna Drill/bent
sub/monel DC/stabilizer/shock sub/3-11" DC/2-10" DC.

2400 - Drilling at 355’.




8/19

0530 - Have drilled to 417’; survey at 357’ (because of the motor,
reamer, and subs the survey tool can only get to within 60’ of the
bit) shows no deviation.

0800 - Drilled to 4487, survey at 388’ shows 3/4° deviation.
Pulling drilling assembly out of the hole to make a survey nearer
bottom. .

1130 - Very slow coming out of the hole from 448’; basic problem is
wrong inserts for the slips, making it difficult to handle the large
diameter tools (e.g., the 11" drill collars).

1430 - Finally get a survey at 426’, deviation is 3/4°. Will lay
down the Dyna-Drill and bent sub, and pick up a Christensen
Navidrill motor and straight hole drilling assembly. Christensen
motor turns at slower speed than the DD (less than 200 rpm, as
opposed to 300 rpm), which is desirable.

1500 - Work on rotary inserts, change BHA, and run in hole.

2030 - Ream from 342’ to 448’.

2400 - Drilling at 464’.
8/20

0730 - Drilling new formation at 518’; lost 450 bbl at 510’, no
returns. Cuttings from this interval (before returns lost) contain
quartz crystals that only form in open caverns, confirming the
presence of large voids. Pull motor out of hole to get survey at
489’; inclination is 1/2°. Rig for cementing. Sandia logging truck
arrives on site.

1030 - Cement plug (#20 - 200 ft3) in place at 504’. Will try to
fill with fluid at 1300, tag at 1630.

1300 - Hole will not hold fluid. Use logging truck to find top of
cement at 465’ and attempt to find a loss zone by looking at
temperature changes. Get several temperature discontinuities, but
they appear to be caused by the separated flow of the cold water
going into the hole and the warmer mud already there. Fluid level
is at 275’ and dropping when logging tool comes out of the hole.
conclude that fluid loss is at the bottom.

1700 - Rig for cementing. Second plug (#21 - 111 ft3 at 460’) in
place at 1720. Echometer shows fluid level holding steady at 279°.

2000 - Tag top of second plug at 449/, but hole still will not hold

fluid. Temperature survey shows loss zone at about 365’. Will spot
cement at about 355’ and try to flow it into the loss zone.

- 10 -
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8/21

0830 - Spotted 160 ft3 cement - #22 - (class G, 40% silica flour) at
347’. This will be a slow cure, will do a temperature log at 1400.

1400 - Temperature log showed water level at 140’ and cement bridge
at 337’. Ran in with drill pipe, and apparently knocked loose
whatever was at 337’ (it was fragile, weight indicator showed no
force). Fluid level sank, and hole would not fill up.

1800 - Ran in hole with drilling assembly to polish the top of the
plug at 448’. Found all the uncured cement from this morning’s plug
at the bottom of the hole. Circulating with little loss of fluid,
have circulated out the last plug. Will run in with the motor after
polishing the plug (this plug, which should be well-cured, is not
very hard).

2400 - Have reamed out cement to 514’ and drilled new hole to 528’.
8/22

0900 - Have drilled from 528’ to 638’ since midnight. Have lost and
regained circulation twice (total loss about 800 bbl). Lost

circulation again at 638’. Spotted LCM pill. Dry drilled to 646’
and spotted LCM.

1200 - Drilled with no returns to 674’, built mud volume, and
spotted a lost circulation pill. Still not holding fluid.

1330 - Pulling out of hole with mud motor; will run back in with a
monel DC and bit with nozzles pulled. When bit is on bottom, will
take a directional survey and then pump a pill of the rubber LCM.

1530 - Pumped a 60 bbl LCM pill with 20#/bbl of type 095 rubber;
hole still will not hold fluid, but keep pumping into it as we run
open-end pipe in for cementing. Will do Echometer to check fluid
level (1707). »

1630 - Cement plug (#23 - 319 ft3) spotted at 629 ft.

1900 - Tagged top of cement at 665’ (9’ fill); i.e., most of the
cement went into the formation.

2200 - Tried to run temperature log, looking for other loss zones,
but cable failure in the logging truck prevented this.

8/23

0200 - Spotted another cement plug (#24 - 319 ft3) at 617’; came
back and tagged top of cement at 549’.

- 11 -




0500 - Spotted an LCM pill of 20#/bbl 095 rubber, 8#/bbl nut plug at
545’. Hole will not hold fluid.

0800 - Pumped another LCM pill of (8% stringy rubber + 8% chunky
rubber + 6# Kwick-seal medium)/bbl, chased with 60 bbl water. This
appeared to hold water for quite ‘a while (30 min) but then fluid
level began dropping.

1100 - Closed diverter and began squéezing ICM. After pumping for
approximately 1.5 hours, the hole was holding pressure. Stopped
pumping and opened diverter; fluid level began dropping.

1300 - Pumped another cement plug - #25 - (319 ft3 at 534’); after
pumping that plug, fluid dropped drastically, to about 274’.

1800 - Tagged cement at 474’; pumped another LCM plug of 11#/bbl 020
rubber, 9#/bbl sawdust, and 9#/bbl Kwick~seal coarse. Pumped mud
after this pill, and hole held fluid.

2400 - Reaming cement with mud motor (table locked) at 514’.
8/24

0200 - Cleaning out cement at 540/, lost circulation. - Continued
cleaning to 570’ with no returns. Pumped 60 bbl LCM pill (5#/bbl
stringy rubber, 10#/bbl coarse rubber, 10#/bbl Kwick-Seal coarse) at
5587,

0500 - Rig to cement - #26 - at 560’; 319 ft3 - 2:1 perlite, 12%
Cal-seal, 3% CacCl.

1200 - Tagged top of cement at 511°.

1500 - Cleaned out cement from 511’ to 580’; lost circulation at
580"’.

1800 - Continued cleaning out cement to 658’ (no returns). Stopped
to rig for cementing.

2100 - Cement - #27 - with diverter tool at 655’ while working d-
tool from 628’ to 658’; run 60 bbl water, 60 bbl sepiolite, 421 ft3
cement (1:1 perlite, 40% silica flour, 6% Cal-seal, 3% CaCl).
Pulled up out of cement 110’ and laid on 30 bbl mud.

2310 - Cement in place.
8/25

0400 - Tagged top of cement plug at 590’, but hole would not hold
fluid (fluid level at 3907).

0730 - Set 434 ft3 cement plug ~ #28 - (2:1 perlite, 12% Cal-seal)
at 590’. Hole is holding fluid.

- 12 -
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1200 - Tagged top of plug at 500/, indicating that some of the
cement went into the formation. RIH with mud motor.

1600 - Drilled about 7’ of cement and it was still soft; will wait
for 2 hours.

1800 - Drilled from 507’ to 563’; complete loss of returns.
Continued drilling to 582’.

1930 - Pumped 60 bbl LCM plug, loaded 60 bbl water on top, waited 20
minutes and resumed circulation with no returns.

2300 - Pulled out of hole, ran in with open-ended drill pipe, and
spotted 20 bbl CaCl water and 20 bbl "Super Plug" in a 10C-10SP-10C-
10SP sequence with water spacers between each pill. At the same
time, pumped 5 bbl/min water in the annulus to try to drive the LCM
into the formation. Wait 30 minutes and try to fill hole, with no
success.

8/26

0030 - Rig for cementing; led cement - #29 - with 2000 gal Flo-chek,
then 256 ft3 1:1 perlite, 12% Cal-seal, 3% CaCl at 569’. Pumping 5
bbl/min water into annulus at the same time.

0700 - Tagged top'of cement at 515/, pumped 400 bbl water, and hole
would not hold fluid.

0800 - Rigged logging truck to do temperature survey, but hole was
full. Rig crew had continued pumping through the fill line to make
room in the mud tanks for an LCM mix; this additional fluid had been
retained for some unknown reason. (The additional pumping, which we
had not known about, would have made the temp log meaningless

anyway.)
0900 - Mixing approximately 1000 bbl mud with 35% medium Kwick-Seal.
Will lay the motor down, and try to drill ahead with the drilling

assembly and circulate the hole clean of the cement and other non-
cutting materials.

1400 - Have not tried to drill yet, but are doing another cement job
- #30 - just above the previous plug (356 ft3 of Class G, 3% CaCl).

1700 - Run in hole with drilling assembly, tag top of cement at
431’. WOC

2300 - Begin drilling out cement at 431°’.

2400 - Drilling cement at 440’.
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8/27

0800 - Have drilled out cement from 440’ to 497’. Two directional
surveys; 411’ = 1°, 442’ = 3/4°. Circulating mud over shakers to

clean up mud system.
1100 - Drill to 534’, directional survey at 506’ = 1/2°.

1400 - Drilling cement at 635’ (no cement or fill in the hole from
572’ to 600’); directional survey at 600 = 1/2°

1730 - Drilling new formation at 675’
2100 - Drilling at 698’; directional survey at 663’ = 1°. Pulling

out of hole to lay down drilling assembly and pick up Eastman motor
because of low ROP = 8 ft/hr.

8/28
0400 - Drilling at 765’; directional survey at 695’ = 3/4°.
0800 - Drilling at 828’; directional survey at 758’ = 1/2°.

1000 - Drilling at 891’; directional survey at 831’ = 1°,

1200 -~ Drilling at 923’; 235 bbl circulation loss at 929’. Drill
ahead, build mud volume, pump LCM pill, regain normal circulation.

1410 - Drilling at 984’; complete loss of returns. Continue
drilling and regain returns - steady loss of fluid, because we are
constantly building mud volume. Water level is rising in the water
well, indicating that the wells are communicating.

1600 - Drilling at 1016’; directional survey at 926’ = 3/4°. Still —-
losing fluid at 1048/, will stop drilling and pump cement.

2000 - Spotted cement plug - #31 - at 1044’; led with 20 bbl CaCl,
then 2000 gal Flo-chek, 300 sks Class G, 3% CaCl, then 135 sks 1:1
perlite with 12% Cal-seal, 3% CaCl. Total volume = 676 ft3.

8/29

0030 - Ran temperature log to find top of cement and check for
crossflow. Tagged top of cement at 934’, but it appeared to be

soft.

0600 - Tagged top of cement at 945’ with drill pipe, and it seemed
hard.

1300 - Completed drilling cement at 1048’.

1600 - Drilled to 1118’; directional survey at 1039’ = 1°. Rig is
temporarily down because one of the mud pumps is not working.
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1800

2130
lost

8/30
0200
0600
1200

1800

- Mud pump repaired, drilling ahead.

- Drilling at 1207’; directional survey at 1139’ = 3/4°, Have
and regained circulation several times in this interval.

-~ Drilled to 1302’; survey at 1233’ = 1o

Drilled to 1397’; survey at 1324’ = 1 1/4°

Drilled to 1491’; survey at 1431’ 1o

Drilled to 1573’; lost all rig electrical power as both

diesel/generator sets failed. Probably caused by a loose wire on
one governor, resulting in power surges and overheating. Power
surge also apparently killed water well pump.

2000

- Power restored. Drilling assembly was on bottom for at least

20 minutes with no movement or circulation, but came free when power
returned. Drill to 1585’, survey at 1525’ = 1 1/8°

2400

- Drilled to 1604’; rate of penetration is relatively low

(around 15 ft/hr) because driller cannot put much weight on bit
without deviation. With less than 10,000#, deviation stays under
1°, but weight increases consistently bring deviation increases.

8/31
0530 - Drill to 1690’; survey at 1620’ = 1 1/4°

0700 - First load of 20" casing arrives on site, remainder will
follow at approximately 1 hour intervals. Eight loads (67 joints
total).

1100 - Drill to 1774’; survey at 1714’ = 1 1/4°

1600 - Drill to 1803’; pull out of hole to run wireline temperature
log. Log showed some temperature variation, but the average was

around 123°F. Most of this heat probably came from the mechanical
work of the mud pumps and the mud motor. That is confirmed by the

fact

2100

that the temp probe was cooling as it rested on bottom.

- Drilled to 1835’, lost 400 psi pump pressure and suspected a

washout. Pulled drillstring to examine it, found no damage, and
located a blockage in the mud pump suction line. Ran back in hole.

9/1

0530 - Drill to 1840’; circulate thick mud that is building up from
the fines of drilling in the ashy formation.

0800 - Drill to 1866’; directional survey = 1 1/4°
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1400 - Drill to 1961’; directional survey = 1 1/4°

1600 - Talked with Wayne Jackson (Jackson Equipment Co) and Boyd
Green, M-I, about using Jackson’s equipment to clean up the solids-
laden fluid in #2 sump. This process stirs up the sludge with a
small dredge, chemically flocculates it, centrifuges it to separate
the solids, and returns clear water to the sump. Estimated cost to
process the waste is $7/bbl, but there aren’t any feasible
alternatives.

2400 - Drill to 2044’.

9/2

0100 - Deviation survey at 1984’ = 1 1/4°

0300 - Pressure oscillations and reduced drilling rate indicate that
mud motor may be washed out. Lay down Eastman motor and pick up
Dyna-Drill. Stage back to bottom, trying to reduce wall cake.

0900 - Back on bottom, but rate of penetration is very low (3
ft/hr). At least two possibilities: we are now in the harder Bishop
Tuff, and the bit may be balled from the excessive wall cake. Will
try circulating some Nut-plug to clean up the bit.

1200 - Rate of penetration has picked up some, to about 8 ft/hr, and
we are definitely in Bishop Tuff at 2060’.

2000 - Drilled to 2125’; directional survey = 1 1/2°
2200 - Begin pulling out of hole to lay down mud motor.
9/3

0200 - Laid down mud motor and made up new BHA. Will ream back to
bottom with "new" bit (previously used, laid down to repair
lubricant leak). '

0800 - Drilling at 2134’, still at less than 10 ft/hr.

1130 - Drill to 2165’ with 30-35 Klb WOB, survey at 2124’ ='1 5/8°.
Appear to be drilling through inhomogeneous formation, drilling rate
is fluctuating with constant weight on bit.

1500 - Drilling at 2195’; rate of penetration is down to 5 ft/hr,
may be in a glass flow. Survey at 2145’ = 1 1/8°

1700 - Coming out of hole to pick up more drill collars.

1800 - Laid down old three-point reamer (severely worn); picked up
new reamer and new shock sub. Picked up 5 ea 10" drill collars.

2400 - Drilled to 2207’.
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9/4

0200 - Drill to 2251’; survey at 2211’ =1 1/2°

0600 - Drill to 2314’; survey at 2254’ =1 1/2°. Rate of
penetration has picked up to about 20 ft/hr with 35-40 Klb, rock is

showing more quartz crystals (i.e., more like the Bishop Tuff should
look).

1000 - Drill to 2377’; survey at 2337’ = 1]e,

1700 - Drill to 2503’; survey at 2463’ = 3/4o°.

2100 - Drilling rate is erratic, varying from 6 to 30 ft/hr. Do not
want to spend too much time getting deep enough to use all the
casing, so will stop at the next even joint.

2345 - TD at 2568’.

9/5

0100 - Survey at 2511’ = 3/4c°.

0300 - Strap out of hole; measurement shows depth indicator 1.5’
off. Run back in hole and drill 2’ to true 2568’.

0600 - Circulate hole and pull out tools. Rig for logging; will do
dual induction with gamma, sonic, caliper, and temperature.

1000 - Begin logging runs.

2000 - End logging; sonic logs are doubtful, apparently no returns
in some sections of the hole. Could be caused by tool problems,
large hole, and/or garbage formation (cement pockets, washouts).
Run back in and begin circulating to condition hole.

9/6
0500 - Out of hole; begin rigging to run ca51ng.

0800 - Float shoe and float collar screwed and welded in place, two
joints apart. Begin runnlng in casing, using a casing stabber yoke
to align casing when it is screwed together. Seems to be working
well, averaging about 6 minutes per ‘joint..

1430 - Last joint of casing in place. Begln unrigging casing crews
and rigging cementlng Will run drill ‘pipe into float collar at
bottom of casing and begln circulating mud to make sure annulus is

clear before cementing.

1815 ~ Halliburton cementing tree assembled; will stab into float
collar and begin circulation. Casing shoe at 2559’.
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2030 - Two hours circulation gives clear returns. Will pull drill
pipe, centralize casing, re-run drill pipe with new O-rings on stab-
in adaptor, and begin pumping cement. '
9/7

0600 - Cementing complete, 7243 ft3 total; lost returns twice, but
regained them. Full returns to surface at the end of the job. Will
let cement begin curing and wait to see if the top of cement falls

back.

1200 - Logged water well; good news is that it shows no change in
temperature since baseline log last night (i.e., no cement in water
well. Nipple down 30" diverter stack.

1430 - Cement level in annulus has fallen back to approximately 160-
180 ft. Will do a top job, pumping through fill line. Temperature
logging wellbore.

1600 - Top job complete; 277 ft3 1:1 perlite with 40% silica flour,
then pumped 296 ft3 Class G with 40% silica flour. Will WOC until
0600.

9/8

0500 - Cut off 20" casing, nipple down diverter and cut off 30"
spool and casing.

1000 - Weld on 20" flow nipple and flow line.

1400 -~ Pick up 17-1/2" bit and run in hole to drill out cement and
float collar in preparation for wireline coring.

1800 - Drill cement from 2474’ to 2522’.
2300 - Pull out of hole and lay down drill pipe and collars.
9/9

1000 ~ Pick up 5-7/16" SHR core bit, 17-1/2" nonrotating stabilizer
and special Ocean Drilling Program 5" drill pipe.

1600 - Circulate mud out of hole with water.

1800 - Drill cement with core bit to anchor drill pipe from 2527’ to
2534°7.

2200 - Circulate to clean hole.
9/10

0000 - Pull drill pipe from hole to remove stabilizer and nipple
down flow line.
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0300 - Install and weld 20" wellhead using "Hot-Head" pre-heat and
post-heat tools. Test welds with gas to 200 psi at 7500F after
post-heat.

1400 - Install 20"x10" companion flange and 10" tubing hanger spool.

1600 - Ran in hole with SHR core bit on 5" ODP drill pipe. Landed
drill pipe in the tubing spool with a double box hanger. This
leaves the core bit at 2532’, 5’ into and 2’ off bottom of anchor
hole.

1800 - Nipple up 10" 3000 psi master valve.
1900 - Clean mud tanks.
9/11

1000 - Pressure test casing and wellhead to 800 psi for 15 minutes,
no leaks. Continue cleaning mud tanks and location.

9/12

1600 - Finished cleaning tanks and location. Released rig and crew,
Jackson equipment still cleaning waste sumps. Will start rigging up
for coring on 9/25. Location shut down except for Jackson’s sump
cleaning.

9/25

0800 - Tonto Drilling CP-50 electric/hydraulic core rig on site.
This rig will be powered by a 200 hp electric power pack powered by
the Loffland rig. It will be mounted on the Loffland rig floor and
will use a sheave wheel suspended from the traveling block to allow
rod handling with the CR-50 drill hoist. See Figure 2 for a
schematic of core rig operation.

0900 - Crane on site to set power pack, core rig, core rods and
tools on rig floor. Welder on site to tie core rig down to rotary
table and floor. Crane also setting core rig mud pumps and tanks on
drill pad below rig floor. :

1400 - Check out CP drill and mud system, all check OK. Rig up
complete. This went very well.

1600 - Nipple up 4" Hydril, choke and kill lines.

1800 - Run core barrel in hole and test BOP equipment. Will shut
down until tomorrow daylight tour. Then will start 24 hour
operation. Each tour will consist of a two man crew; one Tonto core
driller, with a Loffland driller to operate Loffland equipment and
help the core driller. A Loffland rig superintendent will also be

on duty.

- 19 -




RPN

9/26
Lo
0800 - Start tripping in coring rods in 10’ lengths.

1000 - Test BOP and rig equipment. Test witnessed and approved by
BLM.

2000 - Finish tripping in and start coring and washing cement at
25227,

202
[ CORING /////ﬁm
—RIG FLOOR

J

ANNULAR ~— |
PREVENTER GATE
K .~ VALVE

DRILLPIPE _|
'HANGER <

i

20'.
CASING

oDP
DRILLPIPE (5")

NOT TO
SCALE!

CEMENT
LARGE BIT

CORE RODS
AND CORE BIT

Figure 2 -- Schematic of core rig operation. Core rig is placed on
large rig’s floor; core rods travel inside ODP drill
pipe, which acts as an "artificial wellbore".
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9/27 L/

0700 - Cored to 2572/, retrieved float shoe valve at 2556’ and new
formation at 25687,

0800 - Bit plugged, cannot break circulation, may have dropped some
core. Will pull drill rods to unplug bit.

1430 Out of hole, bit plugged with heavy coarse sandy material and

LCM.
1500 - sStart tripping in hole.

2100 at 2550’ start washing hole with fresh mud and wash to 2572’.

2200 - Start coring new formation, core from 2572’ to 2576’. Cored
4" and recovered all of it.

9/28

0800 - Going good, cored to 2624’ with complete recovery.

2000 - Core driller shift change, cored 60’ to 2684’; got it all.
9/29

0130 - Still coring, at 2724’ but losing some returns.

0800 - Now getting full returns. Cored to 2744’ with better than 99%
recovery. Change out mud to remove solids that are causing mud
rings in pipe.

1100 - After coring to 2754’ and pulling inner barrel the core pipe
became stuck. Cannot circulate, rotate, pull up or push down. Core
bit is 2’ off bottom.

1800 - Working stuck pipe, will take some fluid at high pressure but
no returns. Have tried pulling, pushing, surging and rotating, but
cannot move. Will try just leaving them until 2400 hrs and then try
again. :

9/30

0300 - Still working stuck pipe, broke circulation with high
pressure and are getting a very small return. Pipe moved down 1/2’
but still stuck. Pumping down soap to help free pipe.

0900 - Applied reverse torque to core rod and unscrewed it about
400’down. Blew air down core rods to unload fluid above break.
Made up core rod joint but still no luck. Continued working pipe
and called out loggers to run free point log and cut pipe.

2130 - Loggers arrive. Rig for free point log.
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2230 - Log indicates rods stuck at 2644’ and free at 2634’. Will
jet cut rods at 2520’. This will leave the top of the core rods in
the ODP pipe above the cement level in the 20" casing.

10/1

0100 - Rig down loggers. Start tripping out and laying down core
rods in 10’ lengths.

1000 - Finished tripping out with core rods. Rod tally indicates top
of jet cut at 2511.2’ and cut was clean. The hole TD is 2754’.

Left in the hole - bit at 2753’ on a 13’ HQ core barrel with the
inner tube removed, 22 whole 10’ HMQ core rods and one 8.5’ cut HMQ
rod. Cut is at 2511.2' KB.

1100 - Start displacing drilling fluid in hole with water and
corrosion inhibitor. Start removing coring equipment from rig
floor.

1400 - Corrosion inhibitor circulated through ODP pipe and casing.
Air lifted fluid to leave fluid level at 234 ft. Shut in well and

secure.

1800 - Finished highlining core rig, power pack, rods and tools from
rig floor. Shut down operation until daylight shift tomorrow.

10/2

1000 - Finished packing corlng equipment, cleaning core mud systenm,
nippling down BOP, and securing equipment for the winter.

1100 - Released Loffland and Tonto rigs. Jackson equipment still
cleaning sumps but we are not generating any more drilling fluids.

PHASE I COMPLETE

[See appendlces for detailed listing of LCM, drilling fluid
additives, rig time breakdown, bit records, and daily reports]}
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LIST OF ABBREVIATIONS
bbl - barrel; standard unit of fluid measure in drilling
practice, equals 42 standard gallons.
BHA - bottom hole assembly; the combination of bit, stabilizers,
drill collars, and other tools at the bottom of the drill
string, i.e., everything below the drill pipe.

DC - drill collars; the heavy-walled tubular sections of the
drill string used just above the bit to apply weight.

h.o. - hole opener; a cutter used above a bit to enlarge the hole
diameter.

KB - kelly bushing; the reference level at the rig floor from
which all depths are measured.

LCM - lost circulation material; particulate matter mixed with
the drilling fluid to plug loss zones in the formation.

RIH - run in hole; tripping the drill string into the hole.

ROP - rate of penetration; the rate at which the bit is
advancing.

WOB - weight on bit; the force applied to the bit by the weight
of the drill string components.

WOC - wait on cement; time spent waiting for cement to cure.
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APPENDIX A

DETAILS OF TIME FOR VARIOUS RIG ACTIVITIES (Coring not included)

ACTIVITY HOURS PERCENT
Drilling. 187.50 22.94
Reaming 24.75 ~3.03
Tripping 65.00 7.95
Circulate/Condition Mud 19.00 2.32
Survey 21.00 2.57
Lost Circulation * 371.25 45.41
Run Casing 11.00 1.35
Cement Casing 3.50 0.43
Wait on Casing Cement 21.00 2.57
Install BOP 15.50 1.90
Test BOP 8.00 0.96
Maintenance 10.00 1.22
Wait on Tools 17.00 2.08
Temperature Logging 2.50 0.30
Direction Correction 40.50 4.95
Totals 817.50 100.00

* "lost Circulation" includes all activities from the time

circulation is lost at a given depth until drilling is resumed
at that depth - see details below

DETAILS OF TIME FOR SPECIFIC LOST CIRCULATION ACTIVITIES

ACTIVITY HOURS PERCENT
Build Mud Volume 6.75 1.82
Circulate/Pump LCM 37.00 9.97
Trip 68.50 18.45
Rig Up/Mix Cement/Cement 28.25 7.61
Wait on Cement 154.25 41.55
Drill/Ream Cement 55.00 14.81
Log/sSurvey 12.00 3.23
Other 9.50 2.56
Totals 371.25 100.00
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APPENDIX B

BIT RECORD

Bit footages are divided into four categories:

N = normal rotary, drilling rock
C = normal rotary, drilling cement
M = mud motor, drilling rock

CM = mud motor, drilling cement

BIT TYPE FOOTAGE

N C M CM
Smith DSJ 393 329
Smith 2JS 508 243 507 649
Security S38J 44 296
Security S84 1039 102

Note: 1In a hole with TD = 2568’, total cement
drilled = 1619°’.
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APPENDIX C

BRIEF SPECIFICATIONS FOR LOFFLAND RIG #202
The Loffland Brothers rig used for this drilling has drilled the two
deepest holes (both below 30,000 feet, both in Oklahoma) in the
United States. Some of the rig capacities are listed below.

* Mast capacity: 1000 tons

* Height to crown: 177 feet

* Maximum hook load: 750 tons as rigged (30,000 ft of 5"
drillpipe); can be rigged for 1000 tons

* Pump capacity: 2 pumps; 736 gpm each at 3260 psi
* Drill pipe: 5-1/2"; 5-1/2" full hole tool joints
* Prime movers: 3 ea Catepillar D-399 1100 hp diesels

* Mud system: 1400 barrel capacity; shakers, desanders,
desilters

BRIEF SPECIFICATIONS FOR THE TONTO CP-50 CORING RIG
The Tonto CP-50 is built as an underground diamond coring rig.
Although it is often truck-mounted and used with a mast for surface
drilling, it was mounted for this application on the Loffland rig
floor and powered by the Loffland rig generators.

* Manufaturer: Chicago Pneumatic

* Powerpack: 200 hp, 460 volt, 3 phase electric motor

* Drive: Hydrostatic

* Maximum single line pull: 30,000 1b

* Depth capacity: 11,000 ft

* Drill pipe: HMQ wireline drill rods, 3-1/2" OD x 3-1/16" ID
* Pump capacity: 2 pumps; 35 gpm each at 1000 psi

* Mud system: 900 gallon mud tank, with 300 gallon mixing tank
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APPENDIX D

DRILLING FLUID ADDITIVES AND LOST CIRCULATION MATERIALS

ADDITIVES: QUANTITIES

VISCOSIFIERS-

M-I GEL 451,500 1b
POLY PLUS 75 gal
FLUID LOSS ADDITIVE-POLYPAC 1000 1b
THINNER-TANNATHIN 14,000 1b
SURFACTANTS-

DMS 480 gal
LUBE-106 130 gal
SURFAK M 55 gal
DEFOAMERS -

ALUMINUM STEARATE 225 1b
DEFOAM-L 140 gal
DEFOAM-X 25 gal
OTHER COMMERCIAL CHEMICALS-

CAUSTIC SODA 2450 1b
IMCO SAPP 2600 1b
LIME 3150 1b
M-I BAR 800 1b
SODIUM BICARB 39,200 1b

LOST CIRCULATION MATERIALS:

ATLOS (ground truck tires)

A020 1300 1b
A025 300 1b
AQ095 : 3650 1b
CEDAR FIBER 5800 1lb
COTTONSEED HULLS 6400 1b
DICK’S MUD SEAL 4320 1b
KWIK SEAL, COARSE 4240 1b
KWIK SEAL, MEDIUM 20,000 1b
MICA, COARSE 4400 1b
MICA, FINE 3000 1b
NUT PLUG, MEDIUM 31,450 1b
SAWDUST 16,000 1b

TOTAL LCM 100,860 1lb




APPENDIX E

TEMPERATURE LOGS8

The following temperature logs were made after completion of the
coring operation. That is, the temperature sensor was lowered
inside the drill pipe and core rods that are still in the hole.
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APPENDIX F

DIRECTIONAL LOGS

The following directional survey was done after the completion of
coring. Survey tool travel was through the drill pipe and core
rods. .
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SANBLA MATIONAL LABORATORLIES (l1v/6) U s e e i

WOl LVE-51-20 TIME LATE
‘LOCAT ION? MAMMOTH 1_AKES 09:16:09 20-NOV-A9
. TRUR
MEASURET ORIFT DRIFT COURSE VERTICAL VERTICAL RECTANGULAR DOGLIZG
BWEFTH ANGLE NIRECTION LENGTH DEPTH SECTION COORDINATES SEVERITY
FEET ooon DM FEEY FEET FEET FEET UG/7100FT
[UN o 0 o 0 0. 0.00 0.00 0.00 0.00 0.00
50. 0 13 S 76 51 W S0. S0.00 -0.00 0.02 S 0.07 U 0.43
100. 0 13 N 76 11 W S0. 100.00 0.03 0.02 S 0.28 v 20
150. 0 20 S 78 47 U S0, 150.00 0.08 0.01 S 0.52 W 0.33
200, 0 20 S 84 8 U S0. 200.00 0.09 0.06 S o.081 W 0.06
250, 0 18 N 80 S8 U S0. 250.00 0.14 0.05 S 1.08 W 0.18
200, 0 1S N 87 12 U S0. 300.00 0.21 0.03 S 1.32 U 0.12
350. 0 16 N 60 24 U 30. 350.00 0.32 0.04 N 1.949 U 0.29
100, 0 31 N 3 29 U S0, 400.00 [V ed 0.32 N 1.72 Y 0.617
40, 0 38 N 9 48 W S0. 449 .99 1.12 0.82 N 1.78 U 0.7
SO0, 0 40 N 0 2E 30. 499 .99 1.48 1.360 N 1:82 w <23
950, 0 55 H 0 4 VU S0. 549.99 2.22 1.93 N 1.07 W 0.14
600, 0 ACQ N 3 S F 0. 599.98 276 2.40 N 1.1 U 0.1%
ALG0. 0 41 N O 40 € S0. 647.98 3.34 3.07 N 1.77 0.07
700, 0 a0 N 0 24 F 0. 699 .98 3.92 3.66 N 1.78 W 0.03
750, 0 A3 N S 52 U $0. 74%9.27 4.52 4,26 N 1.80 W 0.18
BRI 0 40 N 1 25 F 0. 799.97 HER B! 4.6 N 1.t4 W 0,20
850, 0 46 N 8 14 E S0. B842.97 S5.72 S.48 N 1.7 W O
<00, 0 47 N 2 29 & S0. 499.96 &037 6,17 N 1.7 W 0,16
950, 0 A4 N 3 47 C S0. ?49.96 7.02 64.83 N 1.62 U 0.1
1000, o 18 N 224U S50. 99 .95 7.67 7.49 N 1.40 U 0.21
10%50. 0 52 N 1 34 E S50. 1049.95 8.39 B.22 N 1.6% W 0.10
1100, 0 19 N 4 S0 ¢t S0. 1099.94 P12 .97 N 1.64 U O0.14
11350, 0 3 N O 39 VW S0. 1149.94 ?.84 9.71 N 1.42 W 0.2
1200, 0 o4O N 1 29 U S0, 1199.93 10.42 10.50 N 1.63 U 0,07
1250, 0 59 N 1 34 E S0. 1249.72 11.44 11.33 N 1.63 U 0.17
12200, 0 7 N 1 43 U S0. 1299.92 12.28 12.19 N 1.63 U .13
1350. 0 56 N 1 32 W 50. 1349.91 13.09 13.00 N 166 U 0.03
o 1200, 0 =7 N n 20 © «n . 17300 . 0N +T O+ T QY A T s 0 noncy
SANDIA NATIONAL | ABORATORICS (19276) CUMPUTATION AGE NOD.
WL LVF~51-20 TIMC DATE
LOCATIONT MAMAOTH LAKITS 09:16:09 20-NOV-8Y
TRUE
MEASURE s uRieT nRIFT COURSE VEKTICAL. VERTTICAL RECTANGUL AR DnoGLrG
GEFTH ANGL VIRECTION I.LENGTH UGFTH SI:CT1ON COORDINATTES SEVERTTY
UFLT | CO o n FEET FELT FUET FERT nG/1001 1
1500. 1 1 N 0 S72 E 50. 1499.89% 15.596 15.53 N 1.57 W 0.18
Who. ] fl N 1 43 U S0. 1547.88 16.47 16.47 N 1.5%4 U Q.00
1600. 1 1 N 3 2W S0. 1599.87 17.41 17.41 N 1.62 U 0.224
1450, 19 N 315 U S0. 1649 .86 10,35 16.35 N 1.67 U 0.27
17200, 111 N 2 5V S0. 1699.85 19.36 19.36 N 1.72 W o.on
1780, ] 7 N 2 S U So. 1749.04 20.35 20.36 N 1.75 U 0.13
1800. 113 N O 25 E S0. 1799.83 21.495 21.38 N 1.77 U 0 1
L. 1 1% N 617 U Go. 1849.82 22048 22,45 N 1.82 u 0.30
17200. 1 21 N 4 25 U S0. 1899.81 23.54 23.98 N 1.723 4 0.7
1400, 110 N 3 41 U 0. 1949.79 24.70 24,74 N 2.01 U 0.11%
2000. 1 18 N 0 21 U So0. 1999.78 25.482 Q.87 N 2.0% W 0.5
IOT0. ) S N 9 22U 50. 2049.77 26.%90 27.08 K 2.1 M 0.44
100, 1 2 N 9 9 U 50. 209?.75 o1 B 4 .01 N 2,34 v 0,01
300, [ B H 13 2% u 0. 2149.74 AN Y. 84 N YRR 0. 40
2700, 117 N 11 13 W 50. 2199.723 3008 30,47 N Q.00 W 0.1/
D0 D | H DX 41 W 0. 4249.71 $1.01 Ij.46 N I.183 0 060
100, 1 O N 22 95 W 0. 2N99.70 32.48 A2.40 N RS ARN] (SN I
PO 5 10 N D3 u L0, 449,70 s4.4% 3809 N 3.1 u 0.14
2200, 1 17 N 23 31 W %50, 1399.48 34.49 S4.27 N 4a.%4 U 0.3
AR ¢ 2N O Wit N> 3 50, PAAD 47 JI%5.44 IL.14 N a4.7% W OOt
2500, 1t 0 N 28 43 W 36,205 $5.910 N Sel'r W 0.0
DLt 10 N 21 31U 36 .64 4.6 N .40 U 0.0y
HAFRTAN 21 N 27 ay 37.11 6.0 N PR AT [T
ARV AN 129 N 43 3% U 2574.60 37.67 37.19 N 6.04 U 1.71
2400, [N N 0 30U 2599.64 473,08 32,724 N 60310 U $.04
Ne. 1 A0 N 32 10U 2624643 30.90 JU.3L N OG04 Y Al
DN, 11 N 20 AP U D649 .47 SP.050 30,93 N &.03 W 1.117
EXCVATIN 1 10 N 24 37 U 2674620 40.00 IY.4L N 7,04 U Q.da
2700, 1 20 N 24 1y 2W. 2699.61 40.63 $7.97 N 7.0 Q.14
AN CLOSUREC - DIRECTION? N If) l_lrl(.‘-'.: 20 MINS U l };}]HEHSTMHN
DISTANCE: A0, A3 FREET i I/ﬂ
.7l CHRISTENSEN

13



APPENDIX G

DAILY REPORTS

The following pages comprise the daily reports submitted by the mud
logger and the reports submitted by Sandia field personnel to a
distribution list of approximately 75 persons and agencies,
including DOE, universities, local government, BLM, and interested
scientific investigators.
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DAILY DRILLING REPOF

DOE /7 SANDIA MAGMA ENERGY EXPLORATORY WELL
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DAILY MUD LOG REPORT

EPDCH WELL LOGGING

DOE/SANDIA MAGMA ENERGY WELL LVF S51-20
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DDE / SANDIA MABMA ENERBY EXPLORATORY WELL DAILY DRILLING REPORT

Date: B8-03-B%9 |, Time of Report 08:00 | Days since spud: !

- e en Sm tm e em o A A S S - AP e = P . e B e = 6% S e Gm = R W Sm G G e G b M W G Sm S = e = S A e e e R A e e e e AR S S MR G e = e G e e a -
. - e o e - o e e o~ v e o o e o S = e o e B 4 e s Sm = o e e e G e S = S L L AE = e e e = e 4 S e Ev e A A e e e - e e e

Bit Data:

No.! Size ! Make | Type ! In at | Qut at ! Ftg | Hrs ! Avg ROFP o RPM | WOD Klb
t 1+ 26 1 SEL ) B3IF34r &4 4 91 0 B I T 8 R (O N
I 36" | Hele lapener! } : : : ! :

i | : ; ; i i ; } !
“ithelpgyv: | Interval i Description
i - £t 0 LOST CIRCULATION, WD RETURRNDS TO SURFACE
i - it
: - £t
; - it !
' - £t
Jriliimg Fluig:
Mud Wt. B.& lb/gal | Vis 79 cp | PV § cp § YF 23 1B/S100FE2 1 pH (1.3
Returnse temp &4 F | Lost circulation 1290 bhl
Flow rate {040 gpa | Pump pressure 143 psi, strokes/min 120
Comprsiticon: bentonite , rignite
Jther: lime, taustic soda
rill String:
Drill Pipe 20/weight: 5.3 "/ Ib/4t | Connection: { Brade:
Kumber o+ D.F, joints:
Grill Collars: 1 @ 30%, @ "y & o0 BT wt. {in air) ib
PC length 30 4$t | Bottom Hele fAssembliv: Total lenoth 49 +t
BHA Description: BIT/BIT SUB/36" HOLE OPENER/SUB/COLLAR

feasurement Depth

e o

SUMMARY OF YESTERDAY'E OFERATIONS
5. DRILL FR

EUILD MUD YDLUME, I.5 HRS REFARIRING GHAKERS, OM 74°-91", BUILD MUD
VOLUME, LAY DOWH BHA, RIG UP & CEMENT 202 FTI CEMENT PLUG, WAIT DM CEMENT
CEMENT PLUG $#Z 237 FTZ, WOC, CEMENT FLUG #3 310 FY3, CEMENT W FERLITE. WGC

ieport by: JOHN FINGER



EPOCH WELL LOGEING
DOE/SANDIA MAGMA ENERGY WELL LVF 51-20 DAILY MUD LOB REPORT

Synopsis of Rig Activity, Last 24 Mrs: BUILD MUD VOURE. WORK Ok RIB, DRILL W/ MO FETURMS
FROM 74°-91°, BUILD MUD VOLUME, LAY DOWN BMA, SET 202 FT3 CEMENT PLUS, WOC, SET &2 PLUE

Feport Date 8-3-29 |
! OF 202 FTI, WOC, SET 43 PLUG OF 310 FT3 2-1 PERLITE, W

Regort Tise  24:00
Days Since Spud
Precent Depth
ericr Depth MW
24 W Footage 17
Irilling s 3
fvg ROF by TIE &
ROF is ir Feet/Hour

i
it
Fresent Activity (DB:00): WAITING DN CEMENT

Nest Significant Activity: TEGT PLUE

DRILLING PANBMETERS ANALYEIS i LITHOLGY
i
i
Wit @ DEPTH  KIN & DEFTH  RVERAGE i FBeneral Destription: See DIEITAL MUY LOS for deteils)
ROP 126 T 2% T3 bv RATE | LOST CIRCULATION € 74, DRIULED 71°-91" WITH WO MUD OF SiMRLE
Koe 12 10 T 0.4 X-lbe T RETURNS
iad Kt i ¢ :
TRE ans :
23 i3 143 150 6e] ;
1
3
]
W ¢ GRS PARRETERS ANALYSIS :
L
i
MRY & DEPTH  MIN & MEPTH  AVERRGE :
Wi [ £ @ oo
COND IN 930 7R B % 905 opr Nell |
COND DU N/R pog Mall |
e i D por ;
HYSC B35 © b 0 it
M X ES 8.5 gt b/ 1 Samle Legoing Conditicne, other remarks: WO WUD DR BAMPLE
WoUT Wk itlg ) RETURKC FROR 71°-5¢°
HIN iLd 14 144 :
tH T NAA i
T=FEIN B 9 8 T 8.5 deg F !
13, AR CIT geg F i

onr: Bas J Trig Bas / Methare : No Hvdrocarbone

CRREIDE LAB min € ‘Y units. SPM Bl+2=120 !
Artual Lag = % Theor [FZN HILE Lao lpres. X pump efé)

Sampie Shaker Streen Size: #1=40/80 Y #i=40/60 MESH
Moo VIS oot = 77, 500 graps Carkice,  Minutes Duration '

i
)
!
Theoretital Lag  minutes € " ow/GPH ¥ = o Latest Screen Size Change on: §-2-89 (Start of well)
' ‘
i
1

BT RECORD

o O !
NG BIIE MmE/TVRE e FIE 4% COWDITIN | Samole Dizpesition and Transfers:
oM GED EIRM4 T AR D S { Date:
{ Intervai: Froa "o
)

Sont to/Received by:

ey

Report by: BILL GILMOIR '

£




DDE / SANDIA MAGMA ENERGY EXPLORATORY WELL DAILY DRILLING

Date: 8-04-8B9 ! Time of Report 08:00 | Days since spud: 2

Depth Today 96" ' 1 Depth Yest. 9!’ i Progress 5 ft | Rotating Hrs 2.5
Size and Depth of Last Casing: 490 " at 63 i Now Driiling & " Hole
Bit Data:

No.) Size | Make | Type | In at | Out at | Ftg | Hrs | Avo ROF | RPM | WOR Klb
{ [26/3&") GEC 1 SEC ¢ 54" | Ty’ | REAMING CEMENT PLUG #4

2 1 28" | SMITH! DSJ | 9% 96 R P2.5 3 P45 1S
Lithologv: ! Interval : Description

: 91" - 94° ft ¢ ERHYDLITIC TUFF- PINK T8 PIHKISH GRY W/COY

: - tt GRYSH GRN MOTTLING, COM VESICULES W XLWN GYZ
: - o LINIRGS, PDSSIBLY BLIGHTLY GLTEERED.

i - it

i - ft

Driiling Fluid:
Mud #Wt. 8.4 lb/gel | Vis &9 cp i PV & cp | YP 34 1b/I004E2 1 pH 11,4

Returrs temp 63 F | Lost circulation 900 bbl
Flow rate 597 gpm | Fump pressure o0 pei, strokes/min 59
Comprosition: bentonite , LIME, CAUETIC SOCDA

fther:

Drill String:

Drill Fipe OD/weight: &.5 "/ 1b/+t | Conrection: i Grage:
Number of D.F. icints:
Orill Cellars: 1 &8 11", g "y & 1P owt. tin air) E%K b

5C length 30 ¢t | Hottom Hele fssembly: Total length 29 4t
EHA Description: BIT/BIT SUR/HOLE OPENER/SUB/COLLAR

SUMMARY DOF YESTERDAY'S OPERATIDNS
WARIT ON CEMENT, PUWP 10 SKE GEL & EMPTY MUD SACKS A5 LCM, CIRC HOLE CLEAN,
F/U Z6" HOLE OPENER., DRILL FROM 91°'-93°, LOST RETURKRS, BUILD MUD VOLUME. DRILL
TO 9¢°, LOSY CIRCULATION, CIRCULAYE, PODH FOR CEMENT PLUG #4, CEMENT W 310 FT3
Z2-1 PERLITE, WAIT ON CEMENT, RIM TAG CEMENT @ 54°, P/U 36" HOLE DFENER, DRILL
S0FT CEMENT 1O 71°, CIRCULATE.

Report by: JOHN FINGER

REPOR’
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DOE/SANDIA MABGMA ENERGY WELL LVF 51-20

EPOCH WELL LDBGING

DARILY MUD LO6 REPORT

Report Date
Report Time

8-4-89
08:00

Pays Since Spud 2
Present Depth 96

Prior Depth
24 Hr Footag

1’

173
.

o
o
Irilling Hrs 2.5

Avg ROF by T

3

ROF ic in Feet/Hour

Syncpsis of Rig Activity, Last 24 Hrs: WAIT ON CMT, PIMP 10 SKS BEL & EWPTY MUD SKG AS LDN

LOST CIRC, TRIP FOR CEYENT PLUG 84, SPOT 310 FTO OF 2-1 FERLITE, WAIT ON CEMENT, RlH &

i TRIP FOR 36" HOLE OPENER, DRILL TD 93°, LOST CIRC, BUILD VOLLME, DRILL 26* HOLE 70 9%,

THE SOFT CMT @ 54, OPEN TO 36" 70 71", CIRC, WOL.

Present Activity (0B:00Y: CIRC/WOC

Mext Significant Activity: DPEN HOLE TO 95°, 1F RETURNS ADERUATE TRIP FOR 26" BIT & DRILL

SRILLINE PRRAMETERS ANALYSIS

MAY & [EPTH
ROF it s
#E 9%
FP S
™
e 008

NN @ DEFTH

4 9
17 9
& R
170 §2

WU + BAS FARAVETERS ANRL

Wi & DEFTH
s B

CND 1N 9% 9
COND G759 %
H2S D
HYDE BA5 0
WIN B
WET B
B IN 1LA 9
BT LS 9
RN £S5 B
T 0T 47 95

AVERRGE
7 by RRIE
14.4 ¥-lbs
4
anps
175 P8l
Sis

MIN @ DEFTH  AVERAGE

76 52
932 94
W/ 33
0

B.6

E.b

.4
11.45 98
8 %
8 92

785

285 oom
948 ppe Wall
985 ppw Nall
0 ik

¢ units
8.6 lb/g
8¢ ibfg
11.4

1.4

65 dec ¥
6,4 dep F

LITHDLOBY

General Description: {Gee DIGITAL MUD LDE for detaiis)
RHYDLITIC TUFF- LT 6RY & PINK MOTTLED, MOD HARD W SOFT. POSS
ALTERED STREAKS, COW VESICLES CCN W MITROKTLN DRUSE 77 LININES,
(C GANSH BLK TO DK BRY VESICIRAR QESIDIAN INCLIGIONE,

{ Samole iocoging Conditions, other remarks: ABNDT LCM CONTAM-
INATION, POOR SRMPLE RETURNS DUE 70 LOST CIRC.

Conn Baz / Trip Bas / Hethane : Mo Kvdrocarbone

CARBIDE LAG min & " units, S # =
fctual Lag = % Therr OPEN HXE Lag fpres, X pusp efé) |
Puf VIS et =, S0 graes Larbige,  Minutes Duration
Theoretical tag minutes € " ow/SPM =
BIT RECORD
T O

Ne. BIZE MHI/TYRE iNE FIE HRS CONDITION

2 % BMITH/IDAS b2 S A B S ES
Report by: BILL GILMOR

Sample Shaker Screen Size: B1=30/50 b #2=40/50 MESH

Latest Screen Size Change on: 8-2-89 (Start of well)

Eanrle Disposition and Transfers:
Date:

Interval: Froe "t

Bent to/Received by:




JE / SANDIA MAGMA ENERGY EXPLORATORY WELL DAILY DRILLING REPORT

:pth Today 14% 7 1 Depth Yest. 265 1 Progress 47 ft ! Fotating Hrs 4.5

I i3]

ze and Depth of Last Casing: 40 " at &3 KE o Mow Drilling Z Hole

.t Data:

ip. ! Size ! Make ! Type |} Im o at | Out at + Ftg | Hrs | Gevg ROFOD ORFM D WOR HID
Yooy e b BTC 0 DRERJI Poa B IH a7 b 4.5 i1 PoasD L 1dg
] 1 i ! ! ] ! ! H 1
) 1 B + 1 1 1 ) + i
t 1 1 H i ¥ 1 tH ! ]
i : H i . i t i H i )
.

H Interval H Dezscription /

! 9L -~ 1157 £t 1V RHYOLIT L TUFF, SERFI FERVEGUDZ, 51
H 1157~ 143 £tV DOM BRIT RBUT COMPE FTERT OBSIDIAN W
H - ft |

H - £t 1

i - +t

thology:

:UFF, RHY

dlling Fluid:

Mudg Wi, £.7 1b/o FY & cp | OYF 43 Th/ 004t Vopk 11 ®
t

/ % v .
Returns temp 72 F 1 Lost cir ation 360 bkl
Flow rate B850 ogpm | Fump pressure 475 pel., S
Composition:  BENTONITE . CAUSTIC S0DR, LIME,
oher:

111 Stringe
Driil Fipe OD/weight: 9.5 "/ lb/7¢t | Cormectiorn: PoGracie:
Mumber of D.F. Jqlht:.
Drill Collars: g8 11", @ "y @ "1l DC owt. (in o&iri TE o 1k

Iy ~

DC lenuth &3 ft | Bottom Hole fAssembly: Total length %95 £t
LHA Descripticn: BIT/Z BT REAMER/BIT SUR/SHUCE SUE/S DO/EToB/DO/RG

-

rectional Survey D Measurement Depthe | fAnole | fziaouth | Doo len Sevd
: i H i
] ] 1 i
i i i’ )
H 1 1 !
i 1 1 i
1 1 L] H
i i i i

SUMMGRY OF YESTERDAY 'S OFERATIONS

WSTIT OM CMT, DRILL CHMYT & OFEN HOLE FM 71°-9Z2°, LOST 110 BeELzm mMUD, LD HOLE
OFENER, FU 3 OOTS DP, CEMENT 210 FTI, WOC, DRILL SOFT CEMERNT, Wit O ChreEnT
DRILL HARD CEMENT 78°'-94°, CHANGE BHA, DRILL FROM 967 -147°

jport bye JOHM FINGER



DOE/SANDIA MAGMA ENERGY WELL LVF S51-20

EPOCH WELL LOBGING

DAILY MUD LOG REPORT

Report Date
Feport Time
Days Sinze §
‘Present Dept
Prior Deoth
24 Hr Footag
Drilling Hrs
Avg HOP by T

B-5-89

Synppsis of Rig Activity, Lact 2% Hrs: WAIT DN CEMENT, DRL CMT & OPEN WOLE TD 93', LOGT {10

08:00 ! BBLS, LAY DDHN HOLE DPENER, P/y 3 J75 DP, PUMP LEMENT PLUE #3- 310 FTZ 2-1 PERLITE, WOC,
put 3 : DRILL SOFT CMT 10 78", CIRC CMT, WCL & HRS, DRILL CEMENT 7O 94°, POOH LAY DOWN HOLE DPENER
ho 14 g RIH & DREILL 2¢" HOLE TD 143

98" :

Y i Present Activity (0B:00): DRILLINS

4,5 H

e i i Nest Significant Rctivitve DRILL

ROP is in Feet/Hour

DRILLING PARAKETERS ANALYSIS

1
i
1
i
1
i
1
H
1
1

LITHDLOBY

Bereral Description: {(See DIBITAL MUD LOB for details)
RHYOLITE-ERNSH BRY W DRNGSH PNX TUFFACEQUS ANYBDULES AND LRMS,
RHYQLITE 1S HARD, OCC MICROBANDED, WICRCSUCROSIC, W 000 VERICLES
LINEL & OCC FILLED W TUFF, BCC CARBONACEDUS INCLUSIONS, OVERALL
MOL COMPETENT EXCEPT FOR TUFFACEQUS MATERIAL WHICH DISPLAYS PAR-
TIAL DISSOLUTION, ABNDT CEDER FIBER ADBER A% LOGT CIRCULATION
MRTERIAL,

Sanple Logging Conditions, ctner resarke: ABNDT LDST CIRCULATION
WATERIAL ADDED OBSCURES SAMPLE ANALYSIS

Hhi & DEPTH  MIN € DEPTH  AVERAGE

RGv 102 2 ! 114" 17 by RATE
HCE 20 1y 16 10% 1 K-lbs i
- Ren b1 1iE’ 7 S8 o5 ;
TRE aps H
po 875  1ls RPN Y 8 LT :
KU + GRS FARAMETERS ANALYZIS :
¥hi 8 DEFTH  PIN & DEPTE  AVERAGE ;
Loz 461 1L 33%1 97 I88  ppm :
COND IN 2261 108° 2355 1427 2667 ppr WaD) G
COKS §UT 293 v 2580 107" 2734 ppm Nall
425 { o ¢ ooa ;
HYED BRS § ¢ units |
Wi 1N E.7 8.7 8.7 1b/g ;
¥ OUT 8.7 8.7 B.7 ib/e !
£H IN 12.0 98" 1.9 143 11,9 H
o DET 120 97 19 18 1.9 :
TIMROIN 7T 14T g 72 dec F
TER® QUT 78 143 97 77 degF i

Conn Gas / Trip Gas / Methane : No Hvdrocarbons

CARBIDE LAG
Actual Lag =
Had VIS out

“Thecretical

gin £

& Theor OPEN HULE Lag (pres.

anits, SPR 4 = : : ' _
X ouap eff) | OGample Shaier Screen Size: #i=40/50 & #Z=40/60 MESK
Finutes Duration

=, 0 praee Carbide,

Lae pinutes &

]

n mpem
I, qiek

P

BIT Rz[ORE

HAKE/TYPE

ETC D3J

g e
o =

CuM
£15

-~

Cuw
HRS
§.5

w/3PM ¢ =

. Sarule Disposition and Transfers:
i Date:
i Interval: From "tz

i Sent tofHereived by:

fteoort byv:

BILL EILMOUR




DOE / SANDIA MAGMA ENERGY EXPLORATORY WELL DAILY DRILLING RE

Date: 8-06-87 | Time of FReport 08:00 | Days since spud: 4

Wall MNo. LVF 51-20 1 Location: NW 174, WE 174, Sec.20, TIE, RIBE,

. 1

Depth Today b Depth F00 00 Frao

Yewt .

Size and Depthh of Last Casing:

Bit Datar

. t ] e ] H v t : 1
Nc“« w 1 1 .} = i i ' N H
=3 ] i e I + t 1 oy i I
as 1 1 7 & i i i e} 5 3

1 ! ] ' 1 !
t i i ¥ ) ’ i
' s ! ' . :
i 1 i 1 i ) i

Mridlimg Fluias
Mo W P A
Retuwrns

Gf DuF. Jointzs 4

SUuptfeiy OF YER
TlaT WITH O THE
DEGREES T THI&G GTNTE

WO ANOTHER CEMENT PLUG

ED FROM 14830
SURTHG 174
COMPLET

AGRED TOR OF CF =,
BT CIRCULATION MATERLAL . AND

LIBT3 L

el byr JOHW FINGER




DOE/SANDIA MAGMA ENERGY WELL LVF 51-20

EFOCH WELL LDGGING

DAILY MUD LOG REPODRT

Report Date
Report Tiee

B~5-89
08:00

Daye Since Spud 4

Fresent Depth 3207
Frior Depth 183"
2% Wr Footege 1777
Brilling Hrs §

fve ROP by TIKE 22
FDF is in Feet/Hour

I
1
i
i
i
i
:
i
v
e
3
]
i
H
1

Synopsis of Rig Artivity, Last 24 Hrs: DRILL & SURVEY FROM 96'-320°, LOST CIRCULATICN,
BUILD VOLUME & PUMP 100 BBL LOST CIRCULATION PILL: FDOH: RI6 UP HOWCO; PUMP PLUG 8o,
340 FT3 2-1 PERLITE RIX; WAlT ON CEMENT; RIK & TAG CEMENT @ 2647, CIRC W RO RETURNS;
PUMP LCK PILiLy PDOH; RIE UP HOWCD FODR CERENT FLUG 47.

Fresent Activity (0B:00): RIBGING UP TO CEMENT LOST CIRD IOKE

Next Significant Activity: CEMENT, WARIT ON CEMENT

DRILLING PARAMETERS ANALYEIS

LITHOLOBY

WhY € DEFTH  HMIN @ DEPTH  AVERSHE { GBenerzl Description: (See DIGITAL MUD LOG fpr detaiis}
R3? 80 147 ] 316 38 by RATE © DOM VITRIC TUFF- WT 7O LY BRY, OCC HED &RY; PR TD MOD
WCE i uy 7 174 13 K-ibe | MELDED: FIRM TO POD MARD: MATYE TC SUBVITREDUS; DCT DEVITRIFIEL;
i) 5 Ty 30 289’ 36 ; COM 7O Y ABNDT ELONGATE TRAHSLUCEMT BLAZS SHARDS § FRAES: CO¥
TRG 5 284° 3 289" I amps i VESICLES BRALING TO FUMICE; TR TD OCT PIRKGH RYMOLITIC TUFF.
PF 10e0 215 438 278 719 P8l 1 TRACES LAPILLI TUFF & 150" WITH OCC SEREND DX GRY GECIDIAK

_____________ i LAPILLE,

BUD + BAS FARANETERS ANALYSIS !

HAY & DEFTH  MIN @ DEPTH  AVERAGE !
Loz 854 2587 55 180 257 rpe ‘
CORD IN 283% (49 1375 1o 2338 poe Hall
COWp QUY 2772 1g2 1268 304" IBEY pue Hall
HI5 { G ¢ Epn et
BYBC 5R3 ¢ 0 ¢ units |
By N 8.8 ¥ .7  3E BB lbie i Sample Lopging Corditions, other remarks: BODD, LOST APRROY IS0
MR QYT B.§ 187 .7 313' B8 lbfg ; BELS CF RUD & 320", WO RETURNS.
pH IN 11.9 134’ 11,6 320° 11.7 !
pH 04T 11,9 148 t.6 31 1.8 i
TER® I BE G2 7714y B deg F |
TEWF QUT &7 iR 78 145 8 dec F ¢

/ rip bas / Methane @ No Hvdrocarbon

<
>

CARBIDE LAG nin € ‘\ units, SPH #
frtual Lag = % Theor OPEN HOLE Lap {pres.
Bud VIS out =, 500 grams Carbide,

% opumz e

€} 1

Minutes Duration |

Sagple Shaker Screen Sizer #1=40/60 & §2=40/60 RESH

Theoretical Lag ninutes € n/SPH § = i Latest Screen Size Change ont B-2-89 (Start of well)
B17 RECORD e L L L
Lo CUK
HD. BIIE  MAKESTYRE IN® FT6  HRS  CONDITION Sample Disposition and Transfers:
Z 2" ST DA 96 224 1.3 60OD Date:

Repart byv: EBILL GILMOUR

Interval: From "o
Sent to/Received by:




DDE / SANDIA MAGMA ENERGY EXPLORATORY WELL | DAILY DRILLING RE

Date: 8-07-8% | Time of RHeport 08:00 | Days since spud: 5

Well Neo. LVEF 51-20 1 Location: MW 1/74, NE 1/74, 5 S0, TEH,

ot
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Depth Today
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o e
{.

GF THE CEEG Yy ORIGIMNALLY P &
CaBTNE CETEMNT FORMATION INGT £

Fleport by: JOHM FINGER



EPOCH MELL LOGGING

DOE/SANDIA MAGMA ENERGY WELL LVF 51-20

DAILY MUD LOG REPORT

Report Date
Feport Tiee
Days Since

Present Dep
Frier Depth
24 Hr Foota
Drillinp Hr

fvg ROF by TIME 20
fOF is in Feet/Hour

Sput
th

ge
S

Present hctivity (08:00): FULL CASIWB OUT OF

'
1
[}
H
SWH
i Next Signifirant Ariivity:
3
i

DRILLING PARAMETERS ANALYSIS

B-7-8% . Gynopsis of Rig Activity, Last 24 Hrs: CEMENT & 310 FT3 2-1 PERLITE, WARIT 2.5 HRES ON CEMENT,

08:00 1 M/U BHAR, OPEXN HOLE TO 3c” FROM 95° TO 2317, MIX & PUMP LCH PILL, RIE UF TD AUN CASINE, RIH
¥ 3 075 3C" CASINE AND COULD NDT BET PRST £7°, PULL CRSINS DUT OF THE BROUND.

20"

320

THE GHOUND

LITHBLERY

B5i & BEPTH  WIN € DEFTH  AVERAGE Bereral Description: (See DIGITHL MUD LOB fpr zetails:
ROF 26 By RRTE NG KEW LITHOLOGY
1)) i1 K-lbs H
RF# 5% i
RE 5 afps i
FF 25 FS1 :
HUD + BRS PRRAYETERS AMALYZIS !
MAY B DERTH  MIN @ DEFTH  AVERARE :
Loz 383 pem ;
COKD IH 1544 ppe Hall |
COND OUT 1438 pre kall |
H28 ¢ npa R it B DR L
HYDE B43 0 units i
v IN 5.8 lbig i Samzle Looging Conditions, other rezarks: 300 BELE §F ®UDb LOST
Wi OUT 8.8 ibig { GVER THE LAST 24 MRS
ob 1IN 1.5 !
of OHT 1.5 ;
TEMP IN BY deg F 1§
TEMF QU B  denF
Corn Bac / Trip Gas / Methane : No Hvdrocarbons [
CHREIDE LAG nin & ", units, 3PK § = i
pctual tag = % Theor OPEN HOLE Leg lpres. % puep eff: § Sagple Snaker Screen Size: $1=40/50 & §7=40/p0 WESH

¥up VIS ot

Theoretical
NG, SIEE
o Zafls

BiLL

Report by:

. ol grams Lartide,

Binutes Duration

een tize Lhange on: B-2-B% (Start of well)

Lag ginutes E w/5PH 4 = i Latest Ser
BIT RECORD V==
Cox  CuR !
HEXE S TYFE IK& FTE HES CONDITION i Bemple Dis
SEC S3F44 g5’ 1957 8.5 DPENED HELE ¢ DBate:
o Interval:

BIL¥OUH !

45

positicn and Tranzfers:
Froa Tin

it tofReceived b




DOE / SANDIA MAGMA ENERGY EXPLORATORY WELL . DAILY DRILLING REFf

Date: 8-08-8% | Time of Report 08:00 | Daye since spud: 6

Well Mo, LVF S1-20 1 Location: NW /4, NE 174, Sec.20, T35,

Deptih Today I

Newe Drilling YOO
Bit Dat
Meza !

Size and D@Dth of Last

!

Vo Type L In &

Out &t 1 Y

) i
i . i ’ " i i
I i USED A% FILOT FOR 2-538&" HLE OFENERS & 2T FERC T30 A
t H t i * i 1 t 3
] H P t i i i ) H
¥ t H H ! ] i ) ) 1]
i ) i | H i i i i |
Lithmologvs i De=scription
i - fi
H - 10 RO NEW L TTHOLOGY
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EPOCH MELL LDBBING
DDE/SANDIA MAGMA ENERGY WELL LVF 51-20 DAILY MUD LOG REPORT

kegort Date E-B-89 | GSynopsic of Rig Activity, tazt 24 Hrs: PULL CASING FROM MELL, WAIT DN J&7 HOLE OFENERS, HAKE
feport Time 08300 1 UP BIT/So" HOLE DFE“'R XO/HO 26" 3-PT RMA/EIT SUEili‘ “r‘Ln° i0, RIH REAM TO 1137,
Days Bince Spud o i LUST CIRCHLRTIRM, 2Ze BELS, RERK TO 1347, BUILD MUD GOLUNE & LW FILL, PUMF 20 BSLS LOM FIUL
Present Depth 3207 P & 1027, BUILD MUD ”O'UF"
Frior Pepth 3200 i
24 Hr Footage & Vo Present Activity (0B:1003: BUILDING WUD vDLUME
Brilling Hrs  © : ‘
fvg ROF by Tise i Hext Signifirant Gectivitve BET CEMEWT FLUB,
ROF 1= 10 Feed/Hour :
i
DRILLING PARAMETERE ANALYSIS ; LYTHOLOEY
;
Whi & DZPTHE RIN € DEPTH  AVERASE ; §for csiallss
RoF 1 by RATE !
(5] I E-lhe
frn 3t i
TR 4 Eldi i
PO P8I

w;oaem

ML + GRS FARAMETERD ANALYSIS i

Ank B DEPTH  MIN & DEFTH  AVERASE i
oz 330 poe :
CORE 1% 1207 poe Keli |
CONE OUT PET2 pom Nello)
& pL i
i erits
gz Ib'o o Semple Lepging Sprditicms, oher recares: RISSING HOLE
2.8 ibig |
11.8 ;
11.8 H
A des PO
76 deg P
;
................................. !
Cotim Sas / Triz baz / Meth hu Hvdrocarbons :
i
:

CAREIDE LA pin B ‘y unites, SPH§ = ;
frtual Lap = % Theor DFEN HOLE Lag ipres, % puap eff} | Sample Shaker Screer Size; $i=d MESH
Wud VIS cut =, 500 qrams Carbide,  Minutes Duration !
Thearetical lag zinutes 8 T ow/BPH % = i Latest Szreen Size Chenge on: B-2-8% {Siart of szll)
i
!

M. SIIE HRNE/TYRE IN & FT2 HES  CONDITION i Sample Dispositicn ang ranzfers:
I 17,8 PILOT BIT W 2-Ge® HOLE CPENERS & & PT REAMER ! Date:

i Interval: Froe Tt
i Bert to/Received b

Hepert py:  BILL RILYOUR )




DOE / SANDIA MAGMA ENERGY EXPLORATORY WELL DAILY DRILLING REF

Dalte: B--05-89 Vo Time of Report

Moo Counts

Well MNo. WVF S51-20 1 Location: NW 174,

[ ]

Depth Today I Depth

Ve g MHers o o

arid Depth

AR
LR e s G WY R |

ik




- EPOCH WELL LOGGING
DOE/SANDIA MAGMA ENERGY WELL LVF 51-20 DAILY MUD LOG REPORT

------------ - o= L e

Synopsis of Rig Activity, Last 24 Hrs: BUILD VOLUME, PUMP CEMENT PLUG %9, 310 FT3 6 93, WAIT
ON CEMENT, RIH & TAG CEMENT @ 97, DRILL CEMENT & REAM TO 291.7*, CIRC, MIX & SPOT LCM PILL,
STRAP OUT OF HOLE & LAY DOWN 36" TOOLS, RI6 UP & RUN 30" CASING.

Report Date 8-9-89 |
Report Time 08:00 |
Days Since Spud 7 |
Present Depth 320’ |
Prior Depth 320° |
2k Hr Footage O | Present Activity (08:00): RUNNING 30" CASING
Orilling Hes 0 |
Avg ROP by TIME |
ROP is in Feet/Hour |

Next Significant Activity: CEMENT 30" CASING
DRILLING PARAMETERS ANALYSIS LITHOLOGY

MAX 8 DEPTH  MIN @ DEPTH  AVERAGE General Description: (See DIGITAL MUD LOE for details)

ROP 30 by RATE NO NEW LITHOLOGY
¥oB 3 K-lbs

RPM i

TRQ anps

---------------------------------

MUD + BAS PARAMETERS ANALYSIS

|

|

I

|

|

|

I

I

PP 0 sl |
l

l

Il

MAX B DEPTH  MIN @ DEPTH  AVERAGE |
I

|

l

€02 290  ppa
COND IN 1977 ppa Nall
COND OUT 1864 ppa Nall
H28 0 ppe J oo e e
HYOC GAS 0 units |
Mg IN 8.8 ib/g | Sample Logging Conditions, other resarks:
Me oUT 8.8 lb/g |
pH IN 12.3 |
pH OUT 12.2 I
TEMP IN 78 deg F |
TENP OUT 1T deg £ |
|

--------------------------------------------------------------------------------------------------------------------------

|
|
|
(ARBIDE LAG sin @ ', units, SPM § = |
Actual Lag = 1 Theor OPEN HOLE Lag (pres. % pump eff) | Sample Shaker Screen Size: #1=40/60 & #2=i0/60 MESH
|
I

Mud VIS out = , 900 graes Carbide, Minutes Duration

Theoretical Lag pinutes @ ' w/SPM § = Latest Screen Size Change on: B-2-89 (Start of well)
...................................... - --ee|
BIT RECORD R et
CuM  Cum )
NO. SIZE  MAKE/TYPE INB FT6 HRS CONDITION | Sample Disposition and Transfers:
PILOT 17.5 97" 19¢' 6.5 600D | Date:
| Interval: Frowm " to !
| Sent to/Received by:
............................................................. |
Report by: BILL GILMOUR |




DOE / SANDIA MAGMA ENERBY EXPLORATORY WELL DAILY DRILLING RE

Date: 8-11-8° b Time of Report G8300 1 Daye since spud:

e

deel 1 Rl WVF S1-20 ) Location: MW 14, ME 174, Sec.od

th Today

i Tt

SIGE
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mebanite
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- L : WELDED O & SRS U
TRIG OR BLF REFRESENY BT THESE
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EPOCH WELL LOGBING
DOE/SANDIA MAGMA ENERGY WELL LVF 51-20 DAILY MUD LDG REFORT
Syrcpsis of Rig hotzvity, Last 24 Hrs: COMPLETE CEMENT TOF JOE, W&l NT, CUT 407,
307, INSTALL & WELD WELL HEAD, WIPPLE UF WELL HERD.

~
=3
==
3
el
o
vy
A4
=i

Report Date B-1t-8%
feport Tiee 0B 00 i
Days Since Spud 9 '
Fresent Depth 3207 ;
Prior Depth 207 ;
28 Hr Footage @ ;
Prilling Hrs o !
Avg ROP by TIME ;

Fresent frtivity (0B:Gb)s BIPPLING ©F

Hext Significant Activity: PMAKE UP BHe ¥ DRILL OUT SHOE & NEX I:7

ROF is in Feet/Hour

DRILLING PARAMZITERS ANnivEIS ; LITuLiGaY

i

Ehi & DEFTH Mik & LEFTH RVERRSE ! Genera: Descripticn: ihee DIBITEL NUD LOS for detailsl
ROE by RRTE |
WOk ¥-lhg )
s ¢ U ONEW LITHOLORY
TG appe ;
PE FS51 ;

Hil + GRS FREAMETERS ARALVEIS )

KAl B DEFTH HIn & DEFTH  BUERASE ]
- v
{oz poi ;
CORD 1K ok Hall |
COND OUT :
o3 vt e i LD

HYLD Gat

ng Londitions, other regarks:

Hy N

-—— - —_—t

Conn Bas /7 Trip Bas / Methene @ Mo Hvdrerarbons

CAREIDE LAk nir ] ‘y units, 5PN 4 = i
Artual Lag = 1 Theor DPEN HDLE tag (pres. % pump etf) | Gampie Shaker Screen Size: #1=40/80 & #2=40/40 MESH
Fud VIS out =, 50C grams Carbide,  Minutes Duration |
Theoretical Lag pinotes & © w/EPM 4 = ! Latest Screer Size Chsnee ont B-Z-89 {Blart of weil)
___________________________________________________________ :
BIT RECORD it e O L L e
Cux  CuM

WO, SIIE  MANE/TYPE INEg FIB KRS CONDITION Sawpie Disporiticn arnd Transders:

.
;
H
1 Dete:
!
!
¥

=3
=

Intervel: Froe
Sert to/Feceived by

Report by: EILL BILMOUR ;




DAILY DRILLING REI
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DAILY MUD LOG REPDRT

Synonsis of Rig Activity, Last 274 Hrs: MADE UP BHA, TE
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EPOCH WELL LDBEIKG

DOE/SANDIA MAGMA ENERGY WELL LVF 51-20
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DOE / SANDIA MAGMA ENERGY EXPLORATORY WELL DAILY DRILLING RE!

Date: B8-13%3-8%9 | Time of Report 08:00 | Davs since spud: tl

Well RNo. LVF 5120 0 Location: NW 1/4,

Moo

CEO,

by - = e
vt 174 Sec

Dt P PFrogress 1820 ft

Depth Today 870 Dy
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EPOCH WELL LOGBING
DDE/SANDIA MAGMA ENERGY WELL LVF 51-20 DAILY MUD LDG REPDRT

Report Date 8-13-8%9 | Synopeis uf Rig Artivity. Last 24 Hrs: DRILL FROM 349" TO 3B7° WITH PARTIAL RETURKS, SURVEY,
Report Tiee 08:00 1 POOH, SET CEHERT FLUG #10, WARIT ON CEMENT. BUILD HOD VOLUME, KIH ¥ DRILL FIFE & TAG CEWERT
Davs Since Spud it v & 3177, WOC, MAKE UP BHA, TAE CEMENWT RGRIN, WOD, RIH AND DRILL CEMENT FROM 3177 106 3807,
Present Depth 387 ! LBST CISCULATION, FOOH TG CEWEWT FLUE $1. WAIT GN CEMENT.

Frior Depth 3587 i
24 Hr Footage 1E° i Present Retivity {(08:001: HIITINE R CEMENT
Briiling Brs 2 :

fvg ROF by TIME 9 i
RB% is in Feet/Hour '

DRILLINS FARAMETERS ANALYSIS

Kai & DEFTH  NIN € DEFTH  AVER&EE teneral Descr
KGF I} 380 3 I 2 by BRTE RHYOLITE- LY
ROH 20 3BY & 3 17 F-ibs . HOTTLEDR, 9" _
KPE 51 37 2% Y 34 PORLONS FRACTU i
TR Z R 3 I8 5 amps i DOf DEV IlF'CI B AND A
FE PN 103 3T 171 PS! | FOSBIHLY REWORKED SBSEEXHN.

BAx @ DERTH  MIW & DEFTE  AVERASE ‘

Lz ef ITE 15 3T 382 opa
COND IN 1356 T7¢ 743 38t SE7 ppa KoLl |
COND BUT 13Z¢ 370 HET 382 1182 ppm Nall |
hHZ% ¢ O @ ook | e e e e oo

HYBC GRS & & & units
i 1h E.7 8.6 383 &7 lbic
Ma 0T G.E B.7 38T .7 1beg
aH N 12,4 11,5 38% 1.9 ;
pH OUT i1.¢ 11.8 383" (1.9 :
TEMEOIN T 3T a% 3BT 7% deg ¥
TEWF QU7 77 I8 ‘o 33 77 deg F

CRAEILE LAG gin & "y units, 3FH # = i
fctusl Lap = % Theor DPER HOLE Lag (pres. X pump e‘{) | Bample Shaver Screen Size:r #i=d0/el & §I=40/50 Mod
Bug VIS cul = S0l grass Lerbite, Biputes Duration |
Treoretiral Lag pirutes € " owiSFN § = { Latest Screen Size Change on: B-Z-89 (Start of well)
————————— e e e ——————————— .
B1T AZLLRL oo ---- - --- et LS L LRt
CuH  CiH i
W3, BIZE  MAKE/TYRE IN & FT6 KRS  CONDITIOR i Sampie Dispoeizicn and Trarsfers:
FRZ 26 §iC JZv 87" 5.5 GOOD . Date:
. Intervael: Frow " to
i Sent to/Received bv:
........................ —— —~—— ‘l
Report by: EILL BILMBUN !




DDE 7/ SANDIA MAGMA ENERGY EXPLORATORY WELL DAILY DRILLING RE

Date: 8-14-89 | Time of Report O08:00 | Davs since spuad: 128

etet ovore sttt e s Aot so00n S e Al Ao e SO Ot i 40 LS Bt it Sk o RS e re St S St S Shimy el WS i s rom 4 O e o Ghas (mets WA S e b fhean MPre Reens A e e o Sheis te oot e e

Well Mo. LVF S51-20 ) Location: N 1/4, NE 174, Bec. 20,
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DAILY MUD LOG REFORT
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DDE / SANDIA MABMA ENERGY EXPLORATORY WELL ' DAILY DRILLING RE

v

Date: 8-15-89 U Time of Report OR:00O ) Davs since sputdy 15

I

Well Mo. LVF 51-20 ) Location: WNW L/4, NE 1746, Sec., ! o REBE, Mono Couant

- 12 0 1 Frogress

’ T Depth

Depth Today

TRBEL D Mo

Bize and Depibh of Last Casing:

it Datas
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DDE/SANDIA MAGMA ENERGY WELL tLVF 51-20

EPOCH WELL LOGGING

DAILY MUD LOG REPDORT

2% Hrs: RI% L TAG SDFY CEMENT & 371°,

- A o 2 i i e s R A o e 20 0

WRIT DN CEREWT, RIK TD

PUMP 500 BELS W/ ND RETURNS, PCOH, PUMP CEMENT r“UG B4, NnIT 0N CEuth’

, DRILL CEMENT TC 4177, DRILL HEW FORMATION 7O 434° LLZING

Report Date 8-15-85 | GSynopsiz of Rig Activity, Last 2

Report Tiae 08:00 } 357 TAE CEMENT

Says Since Spud 13 H KUK IN HOLE AND TAG CEMENT & 31(°

Present Depth 434 i CIRCULATION AND TOTAL RETURNG & 4‘9'.

Pricr Depth nz i

24 Hr Foctege Z¥° " Present Activity {0B:00)s DRILLING WITH NG RETURNE
Priiling Hre 2

Avg BOP by TIME 1

poe 4

s in Feet/Hour

Next Sigrificant Activiiy: DRILL UNTIL IT HURTE WORSE

DRILLING PARAMETERS ARALYSIS ! LITHOLTRY
|
MAY @ DEFTH MW & DEPTH  KVERAGE i\ benerel Descriptions iSee DISITAL WU LOE for celells
ROF 76 Alg 4 25 14 by R&TE
WOE LI S 7 418 3p  K-lbe 1 EEYELITE-PALE RED, FINXISH DRAKGE T LIBHT ERAY (VED
ke 85 434" LIS A ¥ b UIBKT PIMKISH GRAv (DRY), BRRD, BR EFT&E, KEDERGTELY COK-
TRE VYR VN 4 314 14 amps i FETEWT, THIMNLY ERMDED, SMELL HA CUTTINGE, FINELY
FE BEL  4ip Yoo 820 300 RSl , PHAMARITIC BUE 10 PARTIAL SEVITE COMHDN
_________________________________ i ETRINEL, INTERBELDED {3
MUD + B5A% FRARMETERT AMELYEIZ i
;
Hih & DEFTH  WMIN € BEFTH  AVERSSE !
£oz §15 303 413 2 poe :
COND IN 2073 434 1548 414" 157 pon Nl
COND DUT  fesy 422 g 473 1477 ppr Hall
H2B 0 G & pER e iy
BYDC BRSO ¢ 4 units !
M IN £.7 442 B.& &3 B.o Ihfo 1 Bample Looging Londitions, other resarker &
HWOOYT 8.7 41E KO RETURNE BT lhie
el IN 11,9 43% 1.6 43¢ 1.7 r
pH QUT 12,0 4137 MO RETURKS 11.8 !
TEMP IN TR 424 5% 433 73 des B
TEHE QUT 7% 4I% RO RETURNE  7¢ deg F !
i
........ —_—— —— - H
Conn Bas ¢ Trip Gas / Methane @ Ho Hydrooarbens ]
_____________________________________________________________ e et mmem e mmmer e mt e en e mmmet e
CRRBIDE L&E rin & . te, GFK # = i
Artual Lag = & Tneor DFER HOLE Lsg ipres. % pues efé} | Saspie Shaker Screen Sirer 81230780 & §i=dD s HESH
Mud VIS out =, SO0 grams Carbide Hinutes Duration |
Theoretizel Lag mirutes € ©ow/EREd = | Latest Screen Size Themge on: B-2-85 (Slarl of weli

8l Rz

Report By:

BILL BILMGUR

4

DRD
Ll
g F75
412 yn

ition and Tranciers:




DOE 7/ SANDIA MAGMA ENERGY EXPLDRATORY WELL DAILY DRILLING REF

B-1&4-8% 1 Time of Repuort O8:00 '

L |
NS
o

Deonth Todeaw

arnd Depth od Toat #ESRLBED D Mow Dridliog a =




EFDCH Well LOGBING

DOE/SANDIA MABMA ENERBGY WELL LVF 51-20 DAILY MUD LOG REFORT
Report Date B-16-89 ¢ Synopsis of Rig Activity, Last 24 Hre: DRILLED FROM 434" TO 475° WITHOUT MUN RETURNS, PCOW
Report Tige 08: 00 : 10 SET CEMENT PLUB §15, WAITED ON CEMEWT, RIW TAGBED CEMENT € 426" WITH THE FLUID LEVEL
Bays Since Spud 14 ; DROPPING TO 3117, WRITED ANOTHER 2 HOURS, THEN SET ANOTHER CEMERT PLUG ¥ l&, WAIT OR

Present De

pth ATY : CEMENT, WAKE UR BHA AND RIR 7D POLISK OFF CEMENT.

Prior Depth 434 ;
24 Hr Footage 417 . Present holivity (0B:00): MAKING UP EBHA
Drilling Hrs 5.5
fivg ROF by TiME B.3 i Mext Significant Activity: DRILL CEMENT
ROF is in FeetHour ;
DRILLINE PSRARZTERE AMALYSIS i L ITHOLOSY

MAY & DEPTH 1M 8 DEPTH  AVERASE Beneral Descrigtion: (See DIGITAL WUD LDBG for details)

RoP § 437 Z 4577 12 by RATE 1 NOD NUD RETURNS, D SAMPLES T8 ANALYIE
W0B 31 14 0 M7 22 K-ltbs
RPY b3 by 3745 9 H
TRE 30 4e% 10 AT 17 amps i
FP 3% 450 33 4590 237 Psi 1
HUD + BAS PHERMETERS RRALYSIS }
HAX € DEPTH  HIN @ DEFTH  ARVERAGE ]
£o2 H/C ppa !
COND IN 1300 439 313 449 893 ppa MaCi !
COND DUT /€ ppa Hall |
H2§ 0 g 0 ppa b e e e e e
HYDC BAS & 0 units |
M4 1N B.6 i.0 8.6 lb/g ! Seaple Logging Conditions, other resarks:
M# GUT  K/C tbjg ¢ KO RETURNS, APPRONINATELY %00 BBELS LOST/24 HRS
pH I 1.4 87 ST VS 1.2 |
pH OUT N/t !
TEMP IN 75 43 e 4odt o8 deg F)
TERP OUT N/C deg F )
Conn Bas / Trip Bag / HMeinane ¢ No Hydrocarbons H
CARBIDE LAB min € " units, SPX 4 =

Ariual Lag

= % Yhewr IFEN HDLE Lag lpres. % pump ehf) - - Sawple Shaker Screen Size: $1=40/b0 & $2=40/60 HESH

Mud VI5 cut = , 500 g:aws Cerbide, Ninutes Duration

Theoretica

ND. SIZE
RRZ 25"

Repurt by:

)
! Lag Bipuiee & " owiSPH 4 = } Lstest Screen Size Change on: B-2-89 (Start of welll
BIT RELIRD R S — S—
Cun  Cu i
HAKE/TYFE e FIE HRS CONDITION i Sample Disposition and Transfers:
57T 0SJ 4127 43 1.5 BDOD i Date:

Intervals Free " 1o
i Sent to/Received by:

.................................................. ;

BILY BILKGUR




DOE 7/ SANDIA MAGMA ENERGBY EXPLORATORY WELL DAILY DRILLING REPOR

Date: B-17-8% | Time of Report O08:00 ) Days since spuds: 15

Well Moo LVF B1-20 | Location: K NE 174,

Depth Today SiE i

g TR : Yo . .
31 ER EA IR WY PAFEE T

Fluicds
[S15
y

D DRILLE
T OF




EPOCH WELL LOBGING
DODE/SANDIA MABMA ENERGY WELL LVF S1-20 DAILY MUD LOG REPORT

-~————— e - 0 e 4 o

~ Report Date 8-17-89 | Synopsis of Rig Activity, tast 24 Hrs: RIH & DRILL CENENT FROM 397 70 430, POOH & SET
Report Tiee 08:06 ¢ CEMENT PLUB #17, RKIT ON CEMENT, RIH & TAG CEMENT & 413', WAIT FURTHER ON LEMENT, RIH &ND
Days Since Sput 19 { DRILL CEMENT FRDR 413'-455°, SURVEY, DRILL CEMERT TO 475° AND KEW FORNATION TD S51B°, SURVEY-

_ Present Depth G518 ¢ INB ® 487 % 51B', PDOH FOR ANBLE CORRECTING BOTTDN KDLE ASSEMBLY, ‘
Prior Depth 475 !
24 Hr Footage 43° i
Drilling Hrs & i
Avg ROP by TIME 8.6 |
ROP i5 in Feet/Hour ;

Present Activity (0B:00): CHANBING BHA
Hext Siognifirant Activity: DRILL........i

DRILLING PARAMETERS ANALYSIS L1THOLDGY

COND IN 1132 S00° 1081 5137 111! ppe Nall
COND OUT 1005 209" 06 513 980 pom Nall
K28 0 ¢ 0 pre
HYDE GRS © D] 0 units
M IN 8.7 T E.6 485 B.& lbig
N QU7 8.7 SiE B.b 47y B lbfg
pH IN 1.9 57 11.6 478 1.7 H
pH BUT  12.¢ Ste 11,8 4777 11.§ {
TEMP IN  72.1 49 71 508 72 deg ¥}
!

MAX € DEFTH  MIN & DEPTH  AVERAGE i Beneral Description: {See DIBITRL MUD LOB for details)
Rop s A Y1 2 489 15 by RRTE 1 90-100% RHYDLITE- LIGHT BROWNISH GRAY OVERALL WITH COMNON 10
KoB 18 478 {1 489’ & K-lbs 1 OCCASIONAL GRAYISH PINK BANDING AND DECREASING TUFFACEOUS INTER-
RPH A 500 14 489 5B i+ LAMINATIONS, DECREASED MOTTLING, WARD, MDD BRITTLE, COMPETENT,
TR 2% 477 11 895 17 amps i APHANITIC WITH RARE OUARTI PHENDCRYSTS, FINELY SUCRDSIC TEXTURE,
PP 449 450 234 518" 366 PSI | RARE ALTERATIONG AND DEVIATRIFICATION,

MUD + BAS PRRANETERS BRALYSIS |

NAX & DEFTH Mit & DEFTH  AVERABE ‘

£o2 Ay 509 WY W5 ppa :

o e s e ey e e e Y S e om0 e o O e 2 0 e

Sawple Longing Lenditions, other reaarks: 600D SAMPLE HETURNS
NITH COMHON LOST CIRCULATION MATERIAL ADDED 1O
PRESERVE RETURNS.

TENP OUT 71 454" w0 580 1 degf

e 2 B B e o A 1 B i SR e e e e e A A T 08 W W e 0 e

Lonn Bas / Trip Bas / Methane : No Hydrocarbons

- a0 G o o o e = 8 G P e ot e = —

CARBIDE LAB min & Y units, SPR & =
fActual Lag = % Theor OPEN HOLE Lag fpres. /4 pump eff)

o i o A e o A D D e e A e e O

Sample Shaker Screen Size: #1=40/40 & $2=40/60 HESH

Mod VIS out =, 500 grams Carbide,  Minutes Duration
Theoretical Lag sinutes & © ow/EPM & = Latest Screen 5ize Change on: 8-2-89 (Start of well}
BIY RECORD e
CuM oM i
ND. S1ZE  MAKE/TYPE e FI8 KRS CONBITION | Saeple Disposition and Transters:
3% £C 5350 757 43 % GO0D i Date:
i Interval: Fros "o
! Sent to/Receirved by:
feport by: BILL GILMOUR :




DOE / SANDIA MAGMA ENERGY EXPLORATORY WELL DAILY DRILLING REPOR’

Dale: 21885 f Time of Report 98:00 0 4
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EFDCH WELL LOGGEING
DOE/SANDIA MAGBMA ENERBY WELL LVF S1-20 DAILY MUD LDG REFDRT

- s iy o e e e e e e e

Report Date B-18-89 : GSynopsis of Rig Activity, Last 24 Wrs: WAIT OK SURVEY TOOL, RE-SURVEY, POODH, RIH AND SET
Report Time 0B:00 | CEMENT PLUG € 516", WAIT ON CEMENT, RIH & TAG CEMENT @ 412°, PODE AND SET ANOTHER LEMENT
Days Since Spud 1& : PLUG & 407", POOM & WAIT ON CEMENT,
Present Depth 518’ H

Prior Depth 918’ i

24 Hr Footage O | Present Activity (0B:00): WAITING ON CEMENT
Drilling Hrs 0 !

Rvg ROP by TINE I Mext Significant Activity: RIH ANG TAG CEMENT, THEN DIRECTIONALLY BRILL 7O STRRISKTEN THE
ROP is in Feet/Hour i KELL.

o P o e Y o e o o e e . e e = B 0k L e e e B = 0 e kS e BB

DRILLING PARAMETERS ANALYSIS : LITHOLGBY

H&L ¥ DEFTH MiN & DEPTH  AVERAGE i bBenerz) Description: {See DISITAL MUD LOG fur details)
ROF by RATE |
W08 K-1bs !
RPH . KD KEW L1THOLOBY DRILLED
TR amps '
PP - PSi i

HUD + BAS FARAMETERS ANALYSIS :

t

MAY € DEFTH  MIN & DEPTH  AVERAGE ;
£o2 ppa i
COND IN ppr HaCl !
COND DUT ppe NaCl |
H25 ppa e S e e e s e e e oo
HYDC BAS units |
Mi IN Ibtg | Sasple Logging Conditions, other remarks:
MW QU7 1b/yg ;
pH IN i
pH OUT !
TEMP IN deg F !
TENP OUT deg F !

Conn Bas /7 Trip Bac / Methane : Mo Hydroccarbons

CARBIDE inS pin € i units, SFh § = !

o " . - " > > - —

Rctual Lag = % Theor OPEN HOLE Lag (pres. % ousp etf) Saeple Shaker Screen Size: #1=40/60 & #2=40/80 MESH

Mud VIS out =, 500 graems Carbide,  Minutes Durasticn

Theoretical Lag pinutes & " owiSPN & = Lztest Screen Size Change on: B-2-BY (Start of well)

.......... —— H :
BIT RECORD fmmmm o e e e e e e
Cuy  CuM H
NO. SIZE  MAKE/TYPE Ik & FT6 HRS CONDITION ! Gaaple Disposition and Tramsfers:

! Date:
i\ Interval: Fros " te
t Sent to/Received by:

Report by: BILL GILMOUR




DOE /7 SANDIA MAGMA ENERGY EXPLORATDRY WELL : DAILY DRILL ING REFOR?
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DOE/SANDIA MAGMA ENERGY WELL LVF S51-20

Report Date
Report Tiee
Pays Since §
Present Dept
Prior Depth
24 Hr Footag
Drilling Hrs
fivg ROP by 1

EFOCH_ WELL

LOGEING

B-1%-89
08:00
pud 17
h  448°
320
e 128
9.3

IHE 13,5

ROP is in Feet/Hour

DRILLING PARAMETERS ANALYSIS

WAY € DEPTH
ROP 82 33
WOB 13 e
RPM 2 809
TRe 14 3%
PP 1073 341

DAILY MUD LOG REPORT

MIN & DEPTH
375"
§33°
4
389"
386"

L

AVERRGE

1y

b K-lbs

8 aups
821t PSI

HUD + GAS PARRHETERS ANALYSIS

MAY & DEPTH

€02 ST 0%
COND IN 3780 414
COND OUT 2924 393"
H2§ 0

HYDC BAS O

LY 8.5

MW OUT 8.7 WS
pH IN 12.0 L7
pH OUT 12,1 320
TEMP IR B0 4147
TEMF OUT 77 4y

Conn Bas ¢ Trip

CARBIDE LAB
Actoal Lag =
Mud VIS out

ain €

HIN € DEPTH
329’
3271°

333

314
3012
2429

a4y

222

[Py

124

AN

324

AVERAGE :

by RATE

456 ppe

3439 ppa HaCl
2715 ppa Nall

U ppe H
0 units i
B.o  lbig :
B.6  lbig ;
11.3 i
14.9 !
77 deg F
7o deg F

Synopsis of Rig Activity, Last 24 Hrs: WAIT OK CEMENT, RIH & TAG CEMENT & 310', POLISH OFF

T0 3157, WAIT ON CEMENT, POLISH OFF TO 319°, POOH, M/U MUD MOTOR BHA, DIRECTIONALLY DRILL
FRON 3197 70 448°, SURVEYING € 325" & 357°

Present Activity (0B:00): CIRCULATE FOR & SURVEY

Kext Significant Activity: CONTINUE DRILLING

L ITHOLDGBY

Beneral Description: (See DIGITAL MUD LOG for details)

RHYDLITE - PALE RED 7O LT BRHSH GRAY ¥ OCC REDDISH ORANGE
NOTTLING AND BANDING, MOD HARD, APHANITIC, WITH OCC BUARTIIVIC
INTERLANS BOUNDED BY REDDISH ORANGE K-FELDSPAR BANDS, RARE
BUARTZ PHENOCRYSTS, OCC PARTIALLY DEVITRIFIED, COMMOM FRACTURES
WITH IRON OXIDE STAINING WITHIN THE UPPER DRILLED INTERVAL
DECREASING WITH DEPTH.

407 FORKATION € 380
501 FORMATIDN € 400" - 440°
751 FORMATION € s48°

Saeple Logging Conditions, other remarks: SOL CEMENT COHTAM-
INATION,

t ko Hydrorartons

: units, SPH # =
% Theor {PEN HOLE Lag {pres.

y 500 graems Carbide,

Kinutes Duration

% puap e

)
!
]

§4) Sample Shaker Screen Size: $1=20/60 & $2=40/50 MESH

Sent to/Heceived by:

Theoretical Lag ninutes € w/SPh § = Latest Screen Size Change on: 8-2-89 {Start of well)
BIT RECORD R it
Cur  Cik i
NO. SIIE  MAKE/TYPE INe FYE HRS COMDITION | Sasple Disposition and Transfers:
4 2* ST A Jz0¢0 1280 9.5 SHH » Date:
i Interval: Fros " to

Report by:

BILL GILMOUR




DOE /7 SANDIA MABMA ENERGY EXPLODRATORY WELL DAILY DRILLING REPDR

Date: 8-21-8Y P Time of Report S8
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DAILY MUD LDG REFORT

Rio Activity, Last 24 Hrs: POOH, RIH & T
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DOE / BANDIA MABMA ENERGY EXPLORATORY WELL - DAILY DRILLING REPOR"
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EPOCH WELt LOBEING

DOE/SANDIA MAGMA ENERGY WELL LVF S51-20
flepert Date 9-24-3% Syropsts of Rig Artivity, Last 2
Repori Tiae SR Od D LUH, RIH & CEMENT FLUG #2%, WAIT ON
Days Since Sped 20 . LDH FILL & 474, POOH, R/Y BHA,
Present Depth 474 o LEHENT TC 3707, PODH, SET BADK BH&,
Priar Depth o74" whil Ok CEWENT,

24 Hr Foutage 0 i Fresent Activity (0B:Q0): WATTING DN
rilling rs 0

fvg ROF by TINE ¢
ROP 1s in Feel How

b Sionidicant Arbivitys WAIT

DRILLING FARAMETERS ANALYSIS ;
KAz & DEPTH Hitt & GEPTH  AVERRGE :
Rop by RRTE |
NOB K-lbe i
RPM ;
TR aBps !
PP P51 ]
1
Hul + GRS PRANMETERS ANALYSIS .
Hri ¢ DEFTH WIN € GEFTH  RVERAGE
£az Lpi
COND Ik ppiw Hel} i
COND 90T put Nall |
HZS U pommm-
KDL BAS gnits !
MW IR Yeig T
MW CUT thig ;
pH Tk i
pH OUT !
TEMF 1N deg £
TENP OUT deg F |

CARBIDE LAG pirn € unite, SPN #
Actual tac = % Tnesr UPEW HOLE tap (pres. punp efi)
Bud VIS out =, 30U grams Cartide, Minutes Duration
Theorstical Lag wibFl 4 = i

o

-

§iT RECORD
L :
Ne. SIIE  nAdE e FTG MRS LONBITION
RRE ¢ STE 3% IS I

Repert by: BILL BILMOUR :

DAILY MUD L OG REFDRT

4 Hrep RBIY L PUNP LCM PILL, CLEAN CUT LCK FROM PUMPS, SQUEEIS
CEMEWT, RIH % TAE CEMENT & 478", FLUID LEVEL ® 947, 3POT
RIH & DRILL CEMENT FROM 474" 7O 5407, LOST RETURKS, DRILL
., PUMF LW FILL, SET CEMENT FLUG §2&, PDOH,

HiM Wi DR,

CEMENT.

ON CEBENT & DRILL 3AME TO NEW FORMATION,

LITHELOGY

benerzl Description: fSee DISITAL MUD LOG for detailc)

NO NEW LITHOLGEY..

o

le togging Conditions, other remarkc: LDST APPRDR 73¢ BBL
DRILLINIG FLUID WHILE DRILLING CEMERT & S40°.

Samrle Shaker Streen Size: 31=40/60 & £2=40/60 HESH
N

Latest Screen Size'thanqe on: 8-2-BY {Start of well)

Rasple Micpnsitiocn and Transters:
Date:
Intervads Froi Lo

Sert to/Received by




DOE /7 SANDIA MAGMA ENERGY EXPLORATORY WELL DAILY DRILLING REPOR

Deate: g--25-a% P Time of Report 08: 00 i Dave sinc

PoLuratilon: NN ¢ Moo Cou

Bierl 1 M,

P Fary
et NG AW

e A, b
i v

: ' i
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i B ' H




EPOCH WELL LOBGING

. DDE/SANDIA MAGMA ENERBY WELL LVF 51-20

DAILY MUD L.OG REPORT

. Report Date
Report Time

8-25-89
08:00

Days Since Spud 23

Present Dept
Prior Depth
24 Hr Footagq

614"

hoob74 !
e 0 !

Drilling Hrs 0

Avg ROP by T

INE ©

ROP is in Feet/Hour !

Synopsis of Rig Activity, Last 24 Hrs: WAIT ON CEMENT; RIK & TAG CEMENT & 511°; YOH; RIN W/

MONEL & BIT; CIRCULATE; DRILL 2' CEMENY; CLEAN OUT CEMENT TO 658'; TOH; RIH; PUMP WASTE
WATER, FRESH WATER, & CEPALITE; SET CEMENT PLUG #27; WAIT ON CEMENT; RIH & TAG CEMENT €

390"; TOH; RIH; PUMP WATER & HONCO PILL; SET CEMENT PLUG 828 AT 590°,

Present Activity (08:00}: SET CEMENT PLUG #28

Next Significant Activity: WAIT ON CENENT & DRILL SAME TO NEW FORMATION.

DRILLING PARAMETERS ANALYSIS

KA
ROP

WOB

RPN

TRE

PP

i € DEPTH  MIN @ DEPTH

AVERAGE
by RATE
K-1bs

anps
psi

KUD + GAS PARRNETERS ANALYSIS

HA

£o2

COND IN
COND QuT
H2§

HYDC GAS
M IN
My oUT
pH IN
pH OUY
TENP IN
TENP QUT

1 B DEPTH  NIN @ DEPTH  AVERABE

ppa
ppa NaCl
ppa NaCl

LITHBLOGY

Beneral Description: {See DIGITAL MUD LOS for details)

KO NEW LITHOLOSY..

ppa
units
1b/g
tb/g

deg F
deg

e m- v e e e P e wE ew - W i EE mm ew e e Y v e ma v e me e

Conn Gas / Trip Bas / Methane : No Hydrocarbons

Sasple Logging Conditions, other remarkss LOST CIRCULATION AT

u82' AFTER CENMENT PLUG #25; PLUS $27 WOULD KOT HOLD FLUID.

CARBIDE LAS Rin & Yy units, SPN & =
Actual Lag = 1 Theor OPEN HOLE Lag ipres. 1 pusp eff)
Bud VIS out = 500 grams Carbide,  Minutes Duration
Theoretical Lag  winotes & *ow/SPR ¥ =
BIT RECORD
CuM UM
NB. SIZE  MAKE/TYPE IN& FT6 HRS CONDITION
STC 238 3200 3N 27,5 INC

RR% 26*

Sample Shaker Screen Size: 3#1=40/60 & 32=40/60 NESH

Latest Screen Sizé Change on: 8-2-89 (Start of well)

i Report by:

DOUE MILHAM

- e mw N e ST em " e P e B . e em e —.

Saeple Disposition and Transfers:
Date:

Interval: Froe (!
Sent to/Received by:




DOE 7/ SANDIA MAGMA ENERGY EXPLORATORY WELL DAILY DRILLING REPOR’

Time of Report O8]

atiorm: WNW 174




EPOCH WELL LOGGING
DOE/SANDIA MAGMA ENERGY WELL LVF 51-20 DAILY MUD LOG REPORT

S n e — e ——— - - - ——

Synopsis of Rig Activity, Last 24 Hrs: WAIT OX CEMENT, RIH & TRE CEMENT € 509°, CIRC &
CONDITION WUD, RIH WITH BHR, DRILL CEMENT Y0 582', LOSSING CIRCULATION & 363°, PUMP LCH PILL
Days Since Spud 24 DRILL CEMENY 7O 600, POOM, RIH & SET FOLYMER PLUG, WAIT ON FOLYMER,PUNP 350 BBLS FLUID INTO
Present Depth 474° HDLE, NO FILL, PUMP CEMENT PLUS $30, WAIT DN CEMENT, RIH TAG CEMENT & 5157, ATYENPT 7O FILL

Report Date  5-26-89 !
* Prior Depth 7% i HOLE, POOH.
1

" Report Tise 08: 00

24 Hr Footage O Present -Activity (08:00): PREPARING TD RIH & CEMENT
Drilling Hrs O
fivg ROP by TIME ©
ROF is in Feet/Hour

Next Significant Activity: CEMENT PLUG & 3

ORILLING PARAMETERS ANALYSIS L ITHOLOGY

MAY 8 DEPTH  WIN @ OEPTH  AVERAGE Beneral Description: (See DIGITAL MUD LDE for details)

ROP by RATE
NOB K-lhs ]
RPY :
TR aps ; KD NEW LITHOLOGBY
PP PS1 }
MU ¢ GRD PARRMETERT GHALYEIS ;

ch2 A

CORD IN ppe NaCi |

£OND OUT ppa NaCl |

H25 ppa e == ettt
- HYDC BAS units |}

H¥ 1IN Ib/g ! Sample Logging Conditions, other remarks:

W ouT ib/fg !

pH IN . :

pH OUT ]

TENP IN deg F !

TENP DUT deg F |

e ccscs enne——-——— -————— m————-—— B - - -

CARBIDE LaAg ein & . gaite, SPH 3 = :
Actual Lag = % Theor OPEN HDLE Lag (pres. % puap eff) | Sample Shaker Screen Size: #31=40/60 & #2=40/60 HESH
Rud ViS5 out = | 00 grase Cerbide, Hinutes Duration
theeretical Lag ainuies B niSPH § = . vatest Screen Sive Chenge on: 3-2-89 iSlart of weli)

NO. SIZE  MRRE/TYRE IN& FTG KRS CONDITION
RR4 26®  51C 238 S00° 100" /DRILLIMG CEMENT

; Sample Disposition and Transters:
1 Date:

i} Interval: Froe " to

¢ Sent to/Received by:
¥

Report by: BILL GILMOUR
- 79 -
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DOE / BANDIA MABMA ENERBY EXPLORATORY WELL DAILY DRILLING REPOR




EFGOCH WELL LOGBGING
DDE/SANDIA MAGMA ENERGY WELL LVF S1-20 DAILY MUD LOG REFPORT
Report Date 8-31-89 | Synopsis of Rig Activity, tast 24 Hrs: DRILL TO 1491°, SURVEY, DRILL 70 1573, WORK DN MDTORS
Report Tiae OE:00 1 DRILL TO 15B5', SURVEY, DRILL TQ 1490°, SURVEY, DRILL 10 1718,
Days Since Spud 9
Present Depth 1718 i
Prior Depth 1413 ;

28 Hr Footage 3047 i Present Activity (068:00): DRILLING
Drilling Hrs 2t :
Rvg ROP by TIME 15 i Mext Sigmifirent Artivitvy ORILL........ouiiiiis,

ROP is in Feet/Hour

DRILLING PAFISMETERS ANRLYSIS L1 THOLBGY

MAY @ DEFTH  RIN @ DEPTH  AVERAGE Beneral Bescription: (See DIGITAL HUD LDG tor details)

ROP 32 issy ] 1588° 17 by RATE LITHIC TUFF - YEL WHT ASH ¥/ ABNDT 1-3 MM PERLITE LAPILLI,

WoB 9 1454 2 1580 &  K-ibs INCREASING W/ DEPTH 1D 1380 WHERE PERLITIC OBSIDIAN LAPILLI
RPH 3 e 24 184" 33 COMPRISE UP 7O 95% OF THE TOTAL LITHOLDGY. & 1590° A 10

TRB 28 13%° 8 1647° 9 amps YELLDW ORANGE RHYDLITE FLOW COMPRISES ALL OF THE SAMPLE.

PP 201t 1508 802 1348 174l PSI BELDW THE WELL PRESERVED RHYOLITE FLOW EXISTS & VELLOW-ORANGE

OF 4 YELLOW GREEM DENSE VITRIC TUFF UNIT DDOMIRATES TO 1700°,
THE YELLOW BREEN VITRIC TUFF IS DENSE, GLASSY, TRANSLUCERT,
VITREOQUS WITH LESSER CHALKY, ASHY, MICROVESICLES, RARE BANDING,
FOSSIBLY COLORED OUE TO CHLORITIC STRIKING.

MUD + GRS PERRMETERS RNALYSIS

i RASH IONE WITH INCREASING PERLITE TO 1650 WHERE f THICK UNIT
Mhi € DEPTR  AlW @ DEFTH  SVERAGE {

£02 834 15§30 330 1485 385 ppa

COND IN 627  i4Z5 317 1X7 G685 ppm Mall !

CORD QuT 929 1432 75¢ 1858 B71 ppa Hafl !

K28 A O - b ppg Rttt D
HYDE 8RS O ¢ ¢ weits

Mo IN 8.9 lasl 8.7 155 BB ib/g i Baeple Logging Conditions, other remarks: INTERMITTENT LCH ADDED.

WOUT  B.9 1eBG 8.8 1477° 8.9 1bie
pH IN 10.4  1467° 10.0 1700 10,2
pH OUT 16,7 14557 1.2 1745 10.5
TENP N [t6 lbas° 102 1425 Itt deg F
TENP OUT 120 1&bo° top 1420 117 deg F

Conn Gas / Trip Bas / Methane : No Hydrorarpons

- - v = > - T T = Y T e R e S A S A D e b A | S 6 D e S i e P D WP T S 9P e O D D R O e N YD e D T S T - - -

CAREIBE LAG ain g ‘ units, SPH # = i

Actual Lag = % Thecr OPEN HOLE Lag {pres. 7 pump eff} | Sample Shaker Screen Size: #1=40/60 & #2=40/60 MESH
Mud VIS out = , 500 crams Carbide,  Rinutes Duration
Thecretical YLag sivutes & © ow/5PY & = Latest Screen Size Change on: B-2-89 (Start of well)
Cuy  CUk i
NB. SIZIE  MAKE/TiPL e FT6  HRS  CONDITION i Sasple Dispositicn and Transfers:
' SEC SBS 046 870 e INC i Date:

Interval: Froc "o
Sent to/Received pv:

Report by: BILL BILHDUE
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DISTRIBUTION

David N. Anderson
Geothermal Resources Council
P. 0. Box 1350

Davis, CA 95617

Roger Anderson
Lamont-Doherty Geological
Observatory

Borehole Research Group
Palisades, NY 10964

John Arestad

Santa Fe Geothermal

2 Galleria Tower

13455 Noel Rd., Suite 1100
Dallas, TX 75240

Don Ash
5376 Sharon Ct.
Santa Rosa, CA 95405

Roy A. Bailey

Geological Survey

345 Middlefield Rd., MS-910
Menlo Park, CA 94025 N

Bureau of Land Management (3)
Attn: Bob Kohlbush
Pat Gallagher
Hal Stoops
300 Federal Building
800 Truxton Ave
Bakersfield, CA 93301

Jay Cass

California Regional Water
Quality Control Board
15371 Bonanza Rd.

Victorville, CA 92392

Cheryl Closson

California Energy Commission
Development Division
1516-9th St., MS-43
Sacramento, CA 95814

Neal Davis
Chevron Service Co.
Drilling Technology Center
P. 0. Box 4450
Houston, TX 77073

Robert Deputy

ARCO 0il & Gas Co.
2300 W. Plano Parkway
Plano, TX 75075

Epoch (3)

Attn: Bill Gilmour
Doug Milham
Mike Campbell

1884 Eastman Ave., #104

Ventura, CA 93003

Michael Ferguson

Bureau of Land Management
787 N. Main, Suite P
Bishop, CA 93514

Charles George
Halliburton Services
Drawer 1431

Duncan, OK 73536-0408

Barry Harding

Ocean Drilling Program
Texas A&M University

1000 Discovery Dr.

College Station, CA 77840

Charlena Harrel
Okie-Yoke

P. 0. Box 105
Lindsay, OK 73052

John F. Hermance

Brown University

Dept. of Geol. Sciences
Providence, RI 02912

David P. Hill

U. S. Geological Survey

345 Middlefield Road, MS-977
Menlo Park, CA 94025

Stephen Howard

Ocean Drilling Program
Texas A&M University

1000 Discovery Dr.

College Station, CA 77840

A. P. S. (Tony) Howells
Atlas Wireline Services
P. 0. Box 1407

Houston, TX 77251



Wayne Jackson
Jackson. Equipment Co.
P. O. Box 669
Middletown, CA 95461

Mike Jarvis

Mammoth Times

P. 0. Box 3929

Mammoth Lakes, CA 93546

James W. Langford
Security Division
Dresser Industries, Inc.
P. 0. Box 210600

Dallas, TX 75211-0600

Tim Linscott

Santa Fe Geothermal

2 GAlleria Tower

Suite 1100

13455 Noel Rd.

Dallas, TX 75240=-6620

B. J. Livesay
1525 Elon Lane
Encinitas, CA 92024

Loffland (3)

Attn: Gene Anderson
Vern Miller
Duey Milner

P. O. Box 418

Bakersfield, CA 93302

William Lyons S
New Mexico Institute of
Mining & Technology
Socorro, NM 87801

Daniel L. Lyster

Mono County Energy Mgmt.
P. 0. Box 8060

Mammoth Lakes, CA 93546

M-I Drilling Fluids (4)

Attn: Sid Johnson
George Grundt
Larry Stiner
Boyd Green

3160 Telegraph Rd., Suite 207

Ventura, CA 93003

Doc McMillan
Halliburton

10816 Shellabarger Rd.
Bakersfield, CA 93312

Nic Nickels

Eastman Christensen
3636 Airway Drive
Santa Rosa, CA 95403

J. J. Papike

South Dakota School of Mines
and Technology

501 E. St. Joseph Street

Rapid City, SD 57701-3995

Steve Pye

Unocal Geothermal

P. 0. Box 7600

Los Angeles, CA 90017

Ted Reeves

Chaffey High School
1245 N. Euclid Ave.
Ontario, CA 91762

Bill Rintoul
2721 Beech St.
Bakersfield, CA 93301

John Rundle

Earth Science Dept.
L-201, LLNL
Livermore, CA 94550

John H. Sass

Geological Survey

2255 North Gemini Drive
Flagstaff, AZ 86001

L. T. Silver

Division of Geological and
Planetary Sciences

California Institute of Technology
Pasadena, CA 91125

Michael Smith

Geothermal Program Manager
California Energy Commission
Development Division
1516-9th St., MS-43
Sacramento, CA 95814




Michael L. Sorey Herbert F. Wang

Geological Survey University of Wisconsin
345 Middlefield Rd, MS-439 Lewis G. Weeks Hall
Menlo Park, CA 94025 1215 W. Dayton St.

Madison, Wisconsin 53706
Michael A. Storms

Ocean Drilling Program Dick Yarter
Texas A&M University Northern CA Power Agency -
College Station, TX 77843-3469 P. 0. Box 425

Healdsburg, CA 95448
Gene Suemnicht

Unocal Tommy Warren
3576 Unocal Place Amoco Production Center
Santa Rosa, CA 95406 P. 0. Box 3385

Tulsa, OK 74102
William T. Taylor

The Town of Mammoth Lakes 3141 S. A. Landenberger (5)
P. 0. Box 1609 3141-1 C. L. Ward
Mammoth Lakes, CA 83546 For DOE/OSTI (8)
3151 W. I. Klein (3)
Robert D. Tibbs 6000 D. L. Hartley
CE Exploration Co. 6200 V. L. Dugan
111 SW Fifth Ave., Ste 2150 6233 J. C. Eichelberger
Portland, OR 97204 6233 V. S. McConnel
6250 P. J. Hommert
Tonto Drilling Services (2) 6252 J. C. Dunn
Attn: George McLaren 6252 J. T. Finger (20)
Larry Pisto 6252 R. D. Jacobson (10)
P. 0. Box 25128 6252 G. E. Loeppke
Salt Lake City, UT 84125-0128 6252 D. A. Glowka
6252 P. C. Lysne
U. S. Department of Energy (2) 6252 J. Gabaldon
Geothermal Technologies Div. 6252 R. P. Wemple
Attn: Ted Mock 6253 A. R. Sattler
Gladys Hooper 8524 J. R. Wackerly

Forrestal Bldg., CE-324
1000 Independence Ave., SW
Washington, DC 20585

U. S. Department of Energy
Office of Basic Energy Sciences
Attn: George A. Kolstad

Mail Stop J-309

Washington, DC 20585

U. S. Forest Service (3)
Attn: Tom Heller
Dean McAlister
Molly McCartney
Mammoth Lakes, CA 93546
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