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COMPLETION REFORT FOR

F-88-2
Sulphurdale, Utah

I. ABSTRACT

A  geothermal production  well designated P88 and
intformally named ‘Vlady Lorretta” was drilled and tasted on

Fes land controlled by Mother BEarth Industries, Inc. bestween
the dates. of January 2 and January 23, 1928%9. The wall i
018 +t. south and 78& ft. mast of the northwest corner o
Section 7, T265, Ra&W, SLEUM.

g

F-88~2 penstrated about 77 feet of Ouaternary v
typical of "sulphur pit materials" and then hransected about
723 feet of variably colored, altered and metalized ash-+
tuffs of  the Three Creeks formation (Thit). Beatween 135 and
2I0KEER, & red-brown to black hydrothermal breccia was
encaunterad and behtween 730 and B800ER  the Tht was gresan,
strongly argillized and pyritic

The Coconine’ sandstone/quartzite was penetrated at
RO 'FEE. The First steam entry was recorded at

&

majior steam—bearing fractures were logaed at BES
The well was bhottomed in the Coconino Fm.. =l
days atter the start of drilling.

The prime contractor for the well was Sierra Drilling Inc.;
surveys were done by Sunrise Engineering, Inc. of Fillmora,
Jtahy Safety Services were provided by Eell Sadety of
Evanston, Wyoming; wellsite geclogical supervision wag 3y
Becthprmal Management Company, Inc. of Evergreen, Dolorado;

and pehrographic camination of drill cuttings was done by
Joseph Moore of Salt Lake City, Utah. All obther activities

were conduched by Mother Earth Industries, Inc.’
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IT. LOCATION

This report pertains to MEI geothermal production well F-BB-
2 located near Sulphurdale, in Beaver County, Utah within
the Cove Fort-Sulphurdale KGRA.

Specifically, the well is on MEI controlled fee land
approximately 3018 feet south and 5846 feet east of the
northwest corner of Section 7, T265, R&W, SLBEM. It is about
410 Ffeet saouthwest of F-88-14, 800 feet southwest of well
F4-7a Olgady, 360 feet southwest of exploratory well 5-87-4,
&5 feet  south of  exploration well S-88-%, and 5S4C¢ fest
northeast of sxploration well 5-89-4.

Figure 1 depicts the location of the well relative to the
saction cornery Flate I (in the pocket) is a swvey plat of
the entire MED production area. -
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III. WELL DRILLING AND CONSTRUCTION HISTORY

In order to increase bthe amount of steam récmverable'frqm
the Sulphurdale geothermal {field, production well F-BE-Z was
drilled as follows:

On January I, 1989, 10 feet of Z0" SW, ASTHM ASIZ, brade E,
ERW conductor casing was sa2t by backhoe and cemented in
place. Following a lengthy rig-up, the well was spudded on
January 8, and by 0&30 on January 9, a 246" hole had bsen
drilled to 100°'KEB. The contract drilling enginesr decided to
set surface casing at  this depth and on January 9, 83° of
20", 94#, E-55, BTZL was landed and cemented useing a 2°

tremis ocubside the casing.

Following nipple—up of the RBOFE and repeated thawing of
frozan air and mud  lines, an alttempt was made, on January
11, to drill ahead with & 17.5" pbit. Whern drilling mud
returnad to the swrtace via the mousehole, it  became
apparant that the outside cement Jjob had Failed and
operations were shut down by Mother Earth Industries, Inc.

On January 16, operations resumed with new crews. B.J. Titan
zuccessfully sgueered cement into  the 20" casing and the
mousaehole and between January 18 and January 20 the well was
drilled from 1007 to 4707 HER.

At 470 KR, FZLI7ET, AL, K-B5, BTzLC production casing was

run and  cemented without incident. On  January 22, afier
pressure testing the BOFE, drilling resumed and on January
2%, steam was encountered at B15°KERB. Drilling continued into
the production zone and the well was bottomed at 931 KE on
January 4. A brieft cleanout/flow Lest was run on Januar

e
alsde

H
W

-

& drilling history, describing daily evernts between January

-y

2 and January 259, 1289, drilling activity sheets, and Lbour

reports accompany this document as Appendix &, Figurse I is a
profile of the well asz coopleted; Figuwrs 3 is a drilling
curve showing the rate of drilling QFGQF?EEEVaﬂd Figure 4
sinows the Blowout Freventer stack wsed on the 133730
CAaslng. Appendix B attachsd, is MEILS bhasic drilling

. =
proceduwre developed for production scale wells.

]
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characterized by euhedral plates of hiotite

IV. GEDLOGY
The Cove Fort-Sulphurdale region, in southwestérn Utah,
comprizes folded and faulted sedimentary and metasedimentary
ocks of 'Paleozoic Lo Mesozoic age that are overlain,
soquentially, by Oligocene to Miocene age ash-flow tuffs and
Buaternary ba;alts. All of the rocks except the basalts have
baeen intruded .locally by Miocene quartz monzonite and/or
latite porphyry stocks, sills, and dikes. '

The rocks penetratad an F-838-2 comprise uvuro+h?rmal
breccias and ash—+flow tuffs (Tthy, hydrathermally altered to
varying extents, that have been designated as the Thres
Cresks Twft Member of the Bullion Canvon Volcanics (one of
the oldest of the local.velcanic units). The Thres Cresks
Tuff has three distinct zones: an upper and a lower zane . of
red o grey densely weldsd tuwfd and a middle zons of

ded white tuff. Only the lower zone of the. Thre
Tuf+ has been mapped in the Cove Fort area of 1nt@FEEt.

This lowsrmnost zone of the Three Creeks Tuff hHas beso
further subdivided into two cooling wnits. The
f ]

o
oy 3

L

millimeters wide and euhedral (heta morphology? 'quar
crystals while the rocks of the lower cooling unit  ar
minaralogically the. same bult  much finsr grained. The ower
unit  {(rtentatively . correllated with the WHales Canvon
Formnation) was not found 1n F-88-3.

il

F-88-2 penetrated "Sulphw Fit" tvpe altered alluvial
materials to 77 KB and then staved in coarse grained, light
to mediun to dark grey, to green-grey, to rad-brown,
variably altered and pyritized Tht to 200 KR, A
hvdrothermal brecocia was logged between 135 and 233"R and a
sechion from 435 to 430°KER was noted to be highly pywritic

The well sntered bhe Cc Dmﬁrquﬂrf ite at HB
with the +first steam ent Contir 4 "
the white, vitreous, Coconino resulted in
increased shaam flows, from major fracturas
hetwsen 823 and 830 ER. The hole was terminated in the

production zone at 951°KE dus to  ftechrical, waalr el atead
problems. '

2, iz a rogrraph
. 0o B ,
ndfortunately the

they wers binooularly




Ve FPERMITS

Because well F-B88-2 was drilled on privately owned 1aqd and
nat  on Fedaral property, the permithting required was
minimal. Attached as Appendix D is & capy of the relevant
permit from +the Utah Division of Water Resowoss (UDWRY.
freheoclogical clearance. for the well was given as a result
of studies encompassing  the whole prospect area bhat were
previously accomplished and documented. When the BOF stack
con F-28-2 was pressuws testesd in accordance with State
regulations, the test was wilitnessed and approved by LHDWR
rapresentitive John Solum. '

LT, SUMMARY COST ESTIMATE

Fe-g8-2 costs , summarized in Appendix B, averaged #5466.88
par foot for Lwo primary reasons:

1} The weather was unusually severs causing
Lo repeated freeze-ups and buwrial of sguipment bengath snow
and
23 There arose a disagreement regarding drilling
proceedures between the well owasr  and the caontracted
drilling engineer that resulted in an eventual costly, time
consuming change of personnel and vendors.
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VII. CLEHNDUT!FL-DM TEST DATA

Test conducted b

~25-6%
1030

10351

1034

1033

1Q3E7

1OoEg

1059
1041

1043

1200
1215

1219

4 A
Lol

LZ00

1405
1407
1410
1419
142G
1422

14*1

rx C..
vt

14:6
14327
1450
1431
1448
1449

vy Jay C. Hauth of MEIL.

Close flowline valve.

Start

to open master valve, slight blind ram leak.

WHF 4& psig.

Open +
and gra

"Still

lowline valve, well unloads black fluid, mud
wal .
unloading.

Still black.
Completely open master valve.
Occasional black slugs.

WHF=%
teet d
BElind
light,
down 0
Crews
WHF=g

-28-3

psig, flowline pressura=

EZ-4 psig oat point YA
/s from wall.

rams no longer lsaking. Wind North and
ambiant air femmﬁ rature = IF. Olga pressure
i) ﬂ»lug . .

reoleased.

psi /- 1 psi.

WHF=48.8 psig, well stablie, no cannonballs.

Flow not transparent at ftlowline nozzle. Flare

anglea=
Flowline pressure = 2-3% ps

8-38-1
Linda
Olga
Linda
Olga
S—-88-1
[ "88"‘..:'.

10 degrees.

oy

J\

1':]n

= 47 p '.'.:-:L'.]u

m,#i.i 0sidg.
= 40,5 psig.
= 41.5 psig.

= 40.5 psig
= 47 peig
WHF = 3 psig.

Start shut—in with flowline wvalwve.

P =
master
WHF =
WHE =
5-88-3
F--88-2
F-88-
S-88-7
F-28-32

5-88-7

20 psigy complete flowline closure, begin

valve closure,

43 psig.
4% p=Eig.

= 43.4 psig.

= 44 p%lq
= 4% psig.
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0415
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1400

1200
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1800

1800

{

e
a

1500

1800
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0400
G500

0800
Q200
120G
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0415
OHZE0
1400

1430

2400

I8

AFFENDIX A

P-B8-2 DRILLING HISTORY

Miscellaneous cleanup; material sto }1hq,

MIRU; Set 10 of Z0“ SW, Srade

ERW conductor casing.

ASTHM ASE,

MIRU
MIRU, Safety classes for entire crew.
MIRU
MIRY

[MIRLS

Spud holes with 26" Smith RE
to 30FER. EB=GL plum 177,
HU new mud.

DA to 47 ER.

Build and condition. mud.
Service rig and change subs.
DA 47 —1007 KR,
Circulate mud.
RIH to check for fill.

e
T

it anmd drill

Into bedrock at‘abaut 7Ok

Circulate and condition hole.

FOOH, ice problems.

Run 837 of 20", 4%, K-55, BTLRO surfacs
casing.
Cement, via & 2" fremie
of the casi

2% DaCle. C
WOCs; inmstal

pips on ths outsl
ng, 12 yds Class § cemant plus
IF at 14320,

1 weather prao otsction an rig.

Neld o
0 minubes.

MU 200 Hydril.

Continus rig—un in bitter weather.

B,

B

de



1-11-8%9
{ "y

- 0600 Service rig, redrill mousehols, clean out
cellar. '

DHEO0 - LOQG Rig up choke and kEill lines.

100G — 1200 MU 17.3" BHA.

12066 — 14060 Trv to pressuwre test BOFE to 3006 psi. No

luck.
1400 —~ 2200 Discover cement leaking up mousshole.
RROC

220C 2400 FOOH, RD as per MEI instructions.

1

i—-12 throuwgh 15-89 No opsrations.

i-1& to 1—-25--89 'See'“PBB—E Activity Log" that feollow
in a different {format.

M

Fresented below is a brief documentation of the situation at
F-B8-2 on January 10 and 11, 198%. )

Mr. Wayne A. Fortanova January 1%, 1939
Mother Earth Incustries, Inc.

TES0 East Evans, Suite B

Scottsdale, Az B3240

Dear Wayne:

This "Trip Report" letter is written uwpor @y  return ]
Evergresn on  January 132, 1289 following the temporary shul
down of operations on MEI well P-88-2 effective Jangary 1
1989, The purpose of the letter is to documsnit my achivities
and my impressions of the overall situation that prevailed
wWwhile I was on site.

Whern I arrived at Sulphurdale on Jan. 10, at about 1300
howrs, the well was at 100 feelt, with 27 feelb of 20" casing
ceamentsd in place. The day crew was tightening the bolts on
the 20" annular BOF. For the next 2 howrs they continued to
nipple up  the BOF  and the pitcher nigple/flow line. In the
aarly avening, they began changing & valve gn one of the ood
pumps and  this they continued to do in a driviﬁg SRowWwstorm
for saveral houwrs, Gary Sherman oredicted that fthey would be
drilling out the casing shoe by midnight after hooking up a
Eill lins and pressures testing the 20 " annular BOF,

At G630 on Jan. 1i, the day crew was ba
their bottom hole assembly afiter clsaning
and a ocellar-full of mad all might while »

vionoitsly

@ opera



frustrated by frozen squipment, “graen  fands!  standing
around, and the need to modify or replace various pilieces of
hardware. By 1300 hours, when we talked to vouw, the BOP had
atill not been pressure tested though the BHA had been made
e and mud was circulating. (The following paragraphs should
halo  you understand why the pressure test  was  not
accamnplished?.

On Jan. 10, 1 examined the drill cuttinas from 17— 1007
using the MEI Rinocular Microscope. The materials penetrat

from 17 to approximately A0 were swsimiliar to  those
recarded in the log of S-88-%. That i (3
colluvial gravels  of sevetral lithologic tvpes and
cryptocrystalline silica 1in several habits including some
that appear to be typical of hot spring deposits. From about
A0 to 1007, the cubtings were predominently grey with &
vallow cast. The grey 1is largely dug to an abundance  of

-
3

~

i
-

fu

nvrite and only secondarily teo the presspnce of tuffaceous
materials. The cuttings were S0--7OU quarte, A DA

meompossad feldspar, and about 9% pyrite. No tzntur@s ar
structwes were visible in the fragments, =asnd little
cenentation was visible. All of this mesans that Lthe 200
casing was placed in rock that has been significantly

altered by geotihetrmal gasses an d/or fluids.

I was . told by Gary that they were able to drill 1027  of
"bedrock" in  ZE5 minutes, ar about 17 fest per how . With a
2&" bit, this is quite rapid, but not really 'snowdrift

drilling”. In the light of these statistics, I agresd that
40 feet of penstration into this rock with the 20" casing
would probably  be adequate and safs. My Lhinhing took into
account the fact that the 12.3Z73" casing wjil he installed
and cemanted for more than 007 in compehbent roock well above
the point at which we anticipate intsrse t.nn ot the steam
FRSOUrce.

The reasan that the CrEWs weras s nob ablr
Last on the RBIOF was that mud was observed

wii le nud was being pumpead out of the
the B After hows of hand —bailing t©

S ere were not  available any  working
BEEn 2 flowing out of  the mou

This that the ceménf Jobh on

th51dm 1" the casing, wWith a tremis, for
not adeguate. Frobably, a i

a packer into the 207 and ore

now accass bthe swface via the




5,

In summary: 1y The rig, though oversized for the job at
hand, can be run  in such & way as to drill vouwr wells in a
fairly cost effective manner 14 superienced cold weather,
geothermal crews ares brought in, 27 Both Jay and Gary have
tried very hard to give you reasonable "bang for vour buck®
but they have both been fighting the weather and the lack of
truely sxperienced hands, and 23} The 20"rcasing should have
besn cemented 1in the conventional "inside-out” way in light
of the altersd natwe of the bedrock encountered. Without a
gecnlogist on site, there was no way in which the guality o

the rock could be assessed rapidly and a decision made to

=
change the cementing meithod.

I'm swre  that you have made a wise decision by hiring
srxperienced crews to run vouwr rig. Hopefully, costs per foot
will decreass and,;, nore important, "green—hand ralabted
amergencies" shouwld be avoided., I look forward to returning
to F-88-2 soon and . to completing the first of what 1
anticipalte will be many sucessful wells thi

o
il

wt
fii
11
=i
s

SZinceraly, G.W. Huttrer
. ‘ Beuthﬁ#ma’ Managsmnent Comparny, Inoc.
FEEZlet.rep _ o
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7 Activity log

iLast edited 1721769

Date  iTime (2 4130 ] EDr:-.pth, REE! Activity
1A1esa9 ¢ 0am a5 iHold safety meeeting w/¥eco crews, Grimshayw and toolpusher
PA1ASS fHinspect rig for safety hazards
REALTE: 0300 istart complete rig service, thaw out water lines,
R ‘hook up steam lines, hook up sir dryer on compressor , adjust

L]

icathead, put * 1 pump together, thaw out water tank

Px])

iRU B.J Titan for squeeze:

Iy Y
(%]
el
i

(4]
(ST EX
o

CIP, RD cementers, clean all unnrce:'-farg equip fram rig,

2, L

Do oioi

irig *"m:_.r and ¢iean location while WOC,

2000 iCrew rﬁlea ed for day WiC .
500 icomplete rig service, start up rig compressor, start engines
MO floswline and piteher aipole :
cprep for rot head install |
Safely meeting with crew B !
(A1) hands on Jocation ettend H2S certifics r;ntraém ng b B2ll Ssfety
zzno ‘Hook up water Tines and diese] Vines toair comnp for rob head
agon dnstall pipe to standpipe for sir comp ressars
0300 (Find elec. short in rig lighting sys
o400 frneasurs, makeup bit and monel 0C
2700 ‘nstall rot head packoff, compressors will not atart
a00 Bl oo arr. electrician on log,
0945 1 i #1 compressor started
toog ‘Hook up acc. snd rernote panel on floor work ancomps, mix foam
3 1045 Thawing acc, o air starter from bogster to upit #3737 como
g/a9 1135 ‘Unload hole w/air
2/59 1145 dinj foarn 10 bbl/hr start drmir-a out cement
3/59 ¢ 1145 fcompressor stage pressures 20 60, and 73 poi
8789 : 1200 iLost air compressor valve on f'rm ser tuel closed, killed malor
a/35 1215 541 warming act | setup mist pump, st meving air starier fo #37
RETED 1230 icomp upagain, DriYling out et from 77 0 95 i
13789 ¢ 1235 iCornpressor running, cire 0K drig shead
'] 1240 a5, ?Hﬁ shoe 4
1400 25 :Shut down ta start #*2 comp, rie feam, comp. starter doesn't work,
idﬂﬂ ahead & S ttohe
i430 iDrillints 2" Tremde pipe, unit #37 st down
1500 a5, 2" Tremie pioe under bitin hole, milling
1o (Driiling an junk iroq
1545 95 prlgw IR :
1650 105 flron milled « 'Jr;! % Grigabesd  © |
hi 128 aniy 1 compres Up
1820 §
1915
1950 123 SEyed
2019 128 i p»:.r:stl g
154
159
He3g 159 i




G lastedited 1721759

1
2 L oanny: npnﬂ-. F‘ x:~- ity T
1715 { idrlg 30 THAhe due towt inor, ?rum g to 20K WOE
a750 282 iPenentrabion slowed, shovws hard or frac, formation £52- .»_3u
1000 I00 iDrlgahead @ 3001
1115 312 iClean tole, make connoand survey NESE not core 172 degadey.
1745 312 idrigahesd, 10-12K bitwt S0-60 rpm, air 250 psi ®5-6BB)hr
1233 & {25 deteciors tnppl ng approx 4 timesin S min,, Bell hand on oo
1238 E.‘ slow drig 312-322 _
13000 Bell hand indicates detectors tripping due to vibration-corrected
1 1430 342 iMakeconn 342 &ir hands dumping air to lower pl"l‘l‘db
1 1450 347 iRepair spinning chain, drlg @ 15 fishe (hard 2one 282-322 115
i 1530 249 imcrease mist to §-10 BBl Hr. peretration incr to EIZI fhr
i 1610 372 iConn 372, drilled smoeth 15-20 ft/hr
1 1635 377 idrlg ahead 20 ft/hr
| 1300 402 imake conn 402, had to set rotating dog in place, drig 20 ft/hr
1419759 1900 410 ilncr mist to 1¢ 13 bbl/hr, no returns, incr mist to 20-25 bhi/shr
115789 1915 415 inot full returns, h.u°p:=rf water influx ctvxr-en 402 and 415
1A13/89 2000 Repair air line * 1 pumnp clutch out 13 3/85 csqon rack.
14 2030 430 iweaiting onair booster, poor rr:turr.,uu: {o lack of air-
141 205s 432  imakeconn 432, 20 bbl/hr ini rate
1410 21 432 drlganead @ 432 hole making out Tout S0 F
2140 452  Tout 84F, morewater drig @ S0t hr
2200 462  iDrilled at 30/ hr, conn 452 noor retures, Booster not started
23l ibooster won't start, eat 20 BET ynleaded, meas, 1 Fadt
2237 iDrig shead ® 462
2331 470 iSamole taken; decision made to case & 470
Gy 470 iSurvey
410 “wipe hole to DC'3, hale clean, no fill on hattam
fGetar B 1
i

alf HZS alarm @ ruiati nd fd and flowiine, 10 opm 10 over
-'; Hip X e casured inceliar,
iMix rud w/Zn r;-at»:erial hﬂ H25
ipump & 42 SPM 60 min, no returns: 3 fill on boitem
: imix LCM, fill hole
igoo ©iFIN hole wimud 0 131 9x gel,
: Byith welder 1o cire back to pi
:Circ apd cleanout £ill from 4
470 Hnor pump to 500 03t @ 92 3PM . good returns and no I‘mﬂsr:tllf*
Joss of circulation. In need of hamburgers w/Tries, Lozt 300 ps
mud pump prp 5, 3asume iet o uqqﬁd

) i "

(RN w E Y]

somne LCPM revamo flowline

1,
ts,
So-470 oirc hole clean

1330 470 iPull up to 20" o3 shoe {95 RKE) run back in to find & 1 11

1400 iCleanongt il and oiredfoond. nn]r* satse wviz to 003

1500 ‘Pull up to 425 and wait 20 min o 322 11 hele 13 31 nd shape,
IRIH, o i1 POOH, bresk bit

1630 RU floor to run 13 378 cag. Do not have correct slips/apider

1515 iz to 13 370 ships.

1T

=t . "‘i’ ¢ D




i
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SHSHSHNH A

-2 Activity Tog  ilastedited 1721789

:Time £ 2400) i Depth REB: ' Activity
ioop2zd i (MU stab-in tool, start RIH w /0P .
0340 . i :Stab into foat collar, start RU B Titan {cementers) on floor
03ca :Complete B.J connections on floor, start fill csg w/mud
dagn ‘Complete fill cagw/mud, secure osq and BJ lines.
D406 f :BJ start pumnping, purnp 10 bbl water pre-flush,

o © 1315 sx lesd slurry, 93 sx tail siurry
0440 iCIF, returns 1ast 5-10 min.; empty emt tanks
0spo iRD B, POOH, brk off stab-in tool
nssg  f - icenter 13 /8 cagingide 20" WiC
oo WG, clean excess tools off rig foor :
1300 IND diverter sys, meke rough cuton 13 378 remeve Hudril and

: tsponis, make final cut '
tweld on o3 head {2 welders on Joc: | inzide, | out to maintain heal)

‘Test csq head welds to 2500 pai, Tet cool
iStart NU 13 3/8 BOP stack
fWarking on 12° Pwr-Sesl owline valve

Ldabn Solum on location

o
e
Y

—t
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]

S

"
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Dont

1
]
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[ed

A vmemirm] s e
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:
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=
%
x
i
b
-
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[
)
-
=
-
.
=
b
vl
e
=
Do}
-
e
e
[
-
e
—|l
i
Yo'}
[ons
Lok}

15 IRIH wAString, tag omt at 209 ,
1] SBOP tst @ 1000 nsi A% bleedoff | s completing comprassar riqun
1540 :Drigon Vioat shoe © 410, air good, Tout 93 F

1920 :Drilled thrauah flaat

220 A emt & 450

2135 F Attt ddrlgrock, Tout 84F
2145 {Rig transmiszion problem, shutdewn to repair
G1sg iresume drig
0220 1 490 iSample, Tout 7S F
1245 i 496 idrigahesd @ 20 ftihr
: 1
2

5

O RO ST S B IO FE W

R

G335 510 Tout 75 F
3345 i 520 iDrlgahesd A0 fi/hr!

raipdipais

1415 iDrigahead 40 f1/0ri
0440 {Drigahesd 167t/
G505 iDrlg ahead 26 ftihe, Tout 31F .
G300 Drigahesd 12 fohe Tout 837, 600-606 drig break (formation oot
0920 SLED R An !

Tayt 37 F lost faam cire briefly ‘ i
Hurvey *4 due 5

R R T
: :MJT?.;'}H’
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R ] T
P2 den,
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e 301 winew ruhbe: i
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PBB 2 ﬁctwltu iou iLast t-ditw:l 1721789
; [Timme {2400} Dr-p’rh FEE: : Actiwity

];.n : 200

: ‘ractures 504- 305, slow, hard drig 802-807
raps b gle ifran,tura @ 814-815 fir at stearmn

P ' ; am HZ25

: P Tn)

: SaQ

33 ait; disc to miod préd. low tee

93z icomplete welding mods on flow tee.

/33 IRIH w12 174bit, o collars

oo QRZ2  ibiton bottom, fractures & 9233 and 935 drigahesd ® 11-13 f1/Hr
a5 ffractures @ 939 and 341 34 minytes for S 1t

29 : ifractures @ 945 and '.'4.47 62 main for St

L 2200 ' ‘ost rot hd rubber  stmoon floor, ssver sub it washing

el =

cczs i ireplacing rubber

L

w WD R ]
W]
[t
[
[

: g i a5t DwAP decizion to POOH
9 1030 i 951  :Startopen flow testing "Loretta”
R 1434 51 Loretts
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maSource Ing, B
K 1234 » Sontq Roea. CA 95402 MORNING DRILLING REPURI
LEASE AND WELL NUMBER DATE DAYS DRILLED MOLE S!ZE OEPTH .
L P LE—- 2 /—2-83 / ' 5
LINERS :0.D,, TOP AND SHOE DEPTHS| REPAIR DOWN TIME CONTRACTOR AND RIG NO.

PEST CASING -O.D.,SHOE DEPTH

FOQRMATION TYPE AND TOPS PRESENT OPERATION

ODAILY COST yé P4 pp | TOTALCOST

BIT, WEIGHT, SPEED AND HYDRAULICS RECORD

NOZ2LES P FEET | BIT COND, sTANO PUMP PUMP 2
$1ZE| mFa, | Tvee {32n0s) o€ reeT |Hours| eer | wr | ROT. (8tn) aipe | SERISL v
1 2 2 1 QuT HOUR | MLe@ T e} a |PRESS LiIN|SPMI LIN{SPM
!
i [
! Lol , l 1 ‘
AR PROPERTIES
of Comp. Running ! Pressure- {Comorenorl # (Logger) a] Cubic Foat par Min.
GPAM.{ Gel, Soap to BOL. Water} !Tomp. in Temo, Qut
MUD PROPERTIES, MATERIALS ADDED, AND COSTS
T
slm.e BUN'L TILTRAATE |CAKE | % % th ISNLORIDES] TEMR ! TEMP nany | TQTAL
[ WT. VIS, avjve GGELS pu QC/s0mn, | 3¢nas | SanL yCLius] Jilk Prin [ l SUT MUD COST | MUL CQ9T
I
1 A .
| ! i
MUD MATERIALS AND QUANTITIES ADDED IN LAST 24 HQURY
! DIRECTIONAL SURVEYS
MEASURED ey . VERT. | DOGLEG liMEASURED .. VERT, | DOGLEG
INsTRUMT| S8ITT ) O1REC ZOORDINATES . | DEPTH | sev. - || instauner | D27 | DIAS COOADINATES ' DEPTW | SEV.
IVKR) | 0/100° DEPTH (VK@) ; 0/100

OPERATIONS IN SEQUENCE

40URS BOTTOM HOLE ASSEMBLY (EHA}
[ NG ¢HANGE (SEE PRIOR ABPORT)
V30 Pt Chsmon Sovour SPom [Tio S Newigra
B LR D ST s Ao s . oEseRisT. | (n) (ioy deat ]
ClRoivtes e g 7o Lafiepn  rIon Tes]” i =
L '(G/»‘!_ A V/'/Mv/ o 3% dﬂ:/}vJa SR
| Hodlre o beinn  Chec K s LUn Tl
l Lol s ¢ L4 SJap s Slde S D
’ DRILL STRING WEIGHT
ROTATING ,000 #
up . . ,000 #
DOWN ,000 #
GASES
1 co, PPM
METH, PPM
Ha$ PPM
B weT TEST peM
Comments/Notes: STEAM FLOW TEST “PLATE
PSIG AT °e.
l L8S. PER HOUR
‘ HEPGRTED BY :
,«%/w ,/wwam e

1

HamEMD kN



1 m inc. ‘
3. 1235‘-'ssg1gn¢ugcusacz ’ MORNING DRILLING REPORT

-EASE AND WELL NUMBER DATE DAYS DRILLED l HOLE S1ZE DEPTH

PEF~ = /=3-&% 1
=3 EST CASING «O.D., SHOE DEPTH CINERS - 2.0, TOP AND SHCE DEPTHS! REPAIR OCWN TiME lchT RACTOR aND RIG NO,

j

PRESENT QPERATION

DAILY COST 2304 s ! TOTALCOST S 294" a0

FORMATION TYPE ANC TO3§

.

BIT. WEIGHT, SPEED AND HYDRAUL!CS RECCRD

1 T
NGZZLES : cEPTH FEET | 817 1 oo I cono. IsTAND| (oAl [ eume 1 Pume 2

{
| FgeT |rouRs!t PER | owT 0. (6th) SIPE
' RFEM B o | PRESS | NUMBER T el Lire S Pm

T

-4

331 N, OUT | HOUR : MLE

e

I
-

vl

[ ]
b4
N
"
“
bl
o
4
<
v
"
F
b
3
vy
e S

L

b

o

=
[

AlR PROPERTIES

Ne, cf Coma. Rucaing J_Frt;u'a: (Zomrprasear] #(Loggec) 7! Cubic Feet per Min,

I 1 v
Sal. 5083 10 E3L. Wazer) | Tomo, In LTemp. Out

A
u
Z

MUD PROPERTIES, MATERIALS ACLED, AND éOSTS

-
. tegmer ; Tewraaralcake ! « | % | = lo-oocEs] teEve | Tems | DALY T roraL
WIL gy BVYE L GELS | BN §CC/30 mia, | 3204y | SANC [30LDE| O1L PEM IN OUT | MUD COST | MUD CCST
' J i v

i
P : ' i i ‘i |

i
: MUD MATERIALS AND QUALTITIO ACLED IN LAST 25 =wOLRS
i

SAMOLE|

‘

4
m

r—

DIRECTIONAL SURVEYS

v v - + .
ASUREC! P armee. | | VZRT, ‘D:GLEG i;rr».ﬂ—:&\sum:.u! briet | oimec VERT, | DOGLES
;lNSTHUM'T’ o ) COTARCINATES { DEPTH 3E 3OHSTRUMT ANGE ' TIGN COQRDINATES DEPTH SEV.
. DEPTH : | (vie) | o001 caerw |AMO-S vre) | o100
| ! ! i T
H Il i L N
I ! : ol
{ I ¢ l .
. ! : ;
i i !
| : ! ‘ ;
— :
| | ‘ ! 1 |
- i ! j ] i I J
HOURS CPERATIONS IN SEQUENCE : B8OTTOM HOLE ASSEMBLY {(BHA}

T3 NO CHANGE (SEE PRIOR REPORT}

230 [ N O Y S Pt YV N SR dﬁ,‘/j’g
T o

_&';5’/}‘:\( :-‘!‘/'-Al'y o e e iy T AL Th e smre

¥ k- I

(1 NEW BHA

-

;- TOOL* | ODx!DxLENGTK
Lovelue 7o ] DESCRIOT. | (in}  (in.) (Teet)

-

Bl S7cur  orear Pies  Miedd s Ra

Brd el l'(“l,nLL-“ - /?U_rﬁ_ s e B Ao s f( e £ ,\",v < '
waw LoGn  [FCare Thel P et & bec sl s o
Yl ard TohL e 7T T K pa Lol Lol e Code e

DRILL STRING WEIGHT

ROTATING | ,000 #
up ’ 900 #
! DOWN 000 #
_____ o GASES
J- co, . PPM
' METH, PPM
H35 PPM
| WET TEST | PPM
Comment/Nates: ' STEAM FLOW TEST “PLATE
PSIG AT , °e.

LBS. PER HOUR

nepoz/eo % ]

*hwEND* -
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rlrmaSoun:e inc,
0. 80x 1236 ¢ Santa Roso, CA 95402

MCRNING DRILLING REPORT

SE AND NE'_'_ NUMSER DATE Davys DRILLED HOLE $IZE | DEPTH
3 17 | |
éf? -2 / - ¥ < o i )
PEST CAsmc. 0D SUOE DEFTH [ LINEAS A .0, TOB AND 593E DEFTRS| REPAIR.DOWN TIME | CONTEACTOR AND RIG NO.

MATION TVEE AND TOPS

PRESENT CPERATION

j C3lLY COST —’7"3,-01,5_ { TOYAL COST (573 n4" ad
BIT, WEIGHT, SPEED AND HYDRAULICS RECORD
T T i H L - "
. v U NozIizs | pepre 4| FEET | BT | or | CONDL ISTANDL (oo, | puma 1/ FUMP 2
SIZE: MES, L TYRE o _{3¢mss BERT ,ivOJRS: PER NT hew () PIPE | UMBER
t l IERERENND TouT . ROLR | MLB | T]3]c |rrESS 1insemlLinisam
T t =T + T T H |
! i : P ] ! !
—_— b e . k | |
' t } [ ) | !
! f | P . | - | ;
i } ; ! i 'r T r H 1 : i ] Ii
! ! ! | ! | B ' L l ! l i —
Alit PROPERTIES
ot Comp. Runairy T Prysyyre: iSamaraseor) #£(Logper) . ' Cunic Fe2¢ per Min,
GPAM, ¢ 24, Sveo to ©8L. Water) TTsrv-.p. in Temp. Out
MUD PROPERTIES, MATERIALS ADDED, AND 208TS
] o] T Tewvratzicakz: % 4 % o et "-:oss' Tzean | TEMP | DAILY TOTAL
aE § YT Do, D IVOYT ] BELS ) P egg i, | 3200 SANG soz.:cs; ol el QUT | MUD COST IMUD COST
E’ : | 1: = ! !
; } H _ ] i j H )
muo MATERISLS &ND Qu aNTITIZ3 ACCED Hh 1.AST 24 ADLURS
CTIONAL SURVEYS
e e e = - - . —
' P myaga. IAEASUREC! S0 2= ! piqee. ! VERT. | DOGLES
TR CRFT A RIRER L caencimaTes ', NsTRUT | DRUT L EIOEE COORDINATES DepTH | SEV.
EPTH | I e . T EPTH ; ' . (VKB) | e/10¢ |
; 1 : i ] il - I :
L ! e i a B !
; + ‘ ' :
§ I H { |
i ' ! !
; ! ; T —
: ; ! C
i " i
' l I . ! ! ! 1
! ' | : L !
HOURS OPLRATIONS IN SEQUENCE BOTTOM HOLE ASSEMBLY !BHA}
- i R Eie - -
l D32 cFmaT A ws 7 LR v j2 3 NO CHANGE (SEE PRIOR REPORT)
i L7 ¢
! . oo : : - . o I NE
: = K2 Seogle _Ain s Arrid G Sl fawe o L NSWBHA
‘ ; P - . TCOL ¢ OC x 1D x LENGTH
}' % ] /7&' fw/ B SOy et T, (bl T h pigt DESCRIST. | (in) (ing (fest)
7 >4
L YR Seme. S/enn  Lrenlen S0l 4B s
; prr Lowd o~z (82 ‘{’ma Lo Slee  Arne
! ; .. T SI7~
: ' wedd o AT oA A e j rrud it
174'4414 il S R peddor 0n. Ronrgdes Fan ST 0w
7

/fk’-’z';/«“ L plm Fued

CRILL STRING WEIGHT

l /328 ROTATING ,000 #
' 030 B SAwos ,77_,{jA (e S _won K2y g ae|YP 000 #
] 2cs 4 rd s A gt ,2-...{9.’.“( A //’/ A !‘Vr/'{ COwN [ ,000 #
/tv-c bod o ST SegEd S e GAsEs
4'0';1 Reloitg JTo  peall /526 c2 PPM
’ METH, PPM
H2S PPM
VIET TEST PPM
C mments/Notss: STEAM FLOW TEST “PLATE
P$IG AT %,

LBS. PER HOUR

ey £ —

pAEND ¥



maSource Inc.
1235 + Sonic Rowa. Ca 98402

"MORNING DRILLING REPORT

LEASE AND WELL NUMBER ToAYTE DAVYS ] DRILLED HOLE SIZE DEPTH
o -
FC-EF -2 IS -57 - -
PEST CASING - C.0,,SHOE OEPTH | LINERS-O.D., TOP AND £HOE DEPTHS CONTRACTCR AHD'RIG NO.

RERAIR DOWN TIME” l

i

FQRMATION TVYPE 4AND TOPS

PRESENT OPERATION

DALY SOST (/"2 9o

[ TOTALCOST , @477y, p¢

&
BIT, WEIGHT, SPEED AND HYDRAULICS RECORD

! NozaLes

: (*1 2 FEET 8IT COND, $TAaND | PUNP 1 / PUMP
s1ze| Mr3, | TveE B2rey o FEET imouRs| SER | wT | O ! (8tn) PIPE l::;"a“s‘-gi ! . z
v 2 .3 IN | ouT Hour| mig ! T ] s | s |PRESS| TLIN[SPM] LIt |SPW
! :'
J i
i i
i o { :
T e | = T
. N 1 H i H
:. ! ; L ] { ]1 H s
AIR PROPERTIES
! ot Comz, Funning _: Pragsure: (Comnrassos!t #(L.ogg.r)_ . l fubic Feat par Min,
GPM. Gel Sosp 10 ! B8L. Wate) { Temp. in i Teme. Qut
MUD PROPERTIES, MATERIALS ADDED, AND COSTS
I T T
PLET F» Nl v e |r rrll.'rnm-e CAKE ! % % % lomworiDes) Teme | reme | paiLy TOTAL
T D,y BYIYR | BELS ) Pe loe g mie, ) d2eas | SANT (SOLIDS! Gl pPM iy, CUT | MULD COST |MUD COST
il T ]
l : ; \ |
! H 4 e I\
MU MATEATALS ANE GUANTITIES AUSES I UAST 24 HOUFS
DIRECTIONAL SURVEYS
MEASURED . ‘ VERT, [u:-;._;-.imensa.mao ORIFT | DIREC- VERT. {Doe-_sc
INSTRUM'™ CODACINATES ORPTH | SEV. [IINSTRUMT ] So o | T ion COORDINATES DEPTH | S$EV.
I (VA3) ] 9/190' || TEPTH - N (VX8) | 0,100

iPT L.

o

SR B

H
| J

OPERATIONS IN SEQUENCE

BOTTOM HOLE ASSEMBLY {BHA)

it

T3 NO CHANGE (SEE PRIOA REPORT!

30 LAenat Soieiv S Tl Lo
Bral S~ Cf Chos srve Cpgnr 402K op STiem Lo vevsHa
L A e nadd g AR L o LUOP K gerp P Ll The T CEScRnT. | (i (e
S ar s e 3R J‘ﬁ/:'ff‘w.rf DALy C LRl
| o & _anar tf:}:_.v'-gj: 2 s el gt K
ore musd Thate Ood Olid 26 ey 4222
Oroel 22 st’.(,/'r/'v/-)& --7¢,/’;7¢/;/ See st L //'-/uﬁll

o7 okt mocd B _goi7 colheadd wolk
f'v Do 1 g e sal s D) Femp ORILL STRING WEIGHT
SET sar  beos e S LTB2 I 2809 b, RoTATING Q¥
- up 000 #
- h oown 000 #
t T GASES )
co, PEM
! mETH, PPM
i LPH] PPM
i { WET TEST PPM
| 7 -
Commants/Nores: "I STEAM FLOW TEST “PLATE
_—-1 . P513 AT °,

L3S. PER HOUR

REPORTED BY

- |

*uaE D A wH



maSouvrce Inc.

KORNING DRILLING REPORT

D BOx1236 ¢ SOMGRosa. CA 5402
CEASE AND WELL NUMBER T EATE TAYS CRILLED HOLE SIZE DEPTH ’
i -—— - <]
/D,_ 5{.- :2 { / J d' 2
PEST CASING - C.D.. SHOE DEATH NERS -O.C.. TOP AlZ 5HOE DEPTHS, REFAIR COAN TIME | CONTRACTOR &AND RIG NO.

,Ll
V
!
1

/22 :l_ /?/L/

£ MATION 7YoL AN TOPS

PRESENT DFERATION

)?fa 50 _ga
7 7

| paivoest 2go &

(TOTAL €28T 2 Pop i 2

17T, WEISHT, ""f:':‘.‘ AND HYDRAULICS RECORD

L } T vozriss i oporw | FEET | BT | oop | COND. [ST-“T seRIAL | PUMP 1/ PUMP 2
SIZE} MFG, ; Twos i (3ind : ;FEET (rouRs! PER | owT I TCn L e g @ NUMBER
! {1213 N _jout} HOUR | M3 = vness LiNJsem LIn]sem
: : 1 e
i { ! ; C
a : -+ =
; ; ! [
: ! P ; i | T
N O S B I Lo oo b |
AIR SROPERTIES
; R
af Como. Runniny _’ Prossure. [Somarsis!! # L ngger! Teat par fiin. .
! G.PM. I . Gl Soen 10 _BAL Waun) :Temy. ! Temp. Qut _J
e, U0 PROPERTILS, MATERIALS ADDED, 430 CF
1 ] b "y
oLg) Fose! i - SILTRATE | CA BT % & & TEme |
ME | WTo b vig @ OVerE | RBLE DB fogiag i ! Sz isane 'souos o oy N oo
} i g ;
: i i i
R ' ! I : .[ i
VUD MATEEIALS SRt o 3
MEASURED | ORIFT | e veer, i :z;irw-nsunn, SRiFT | StAE ! ) VERT. | COGLES
(NSTRUMT | Zag g | rimn reRTs 1 INSTRURST | S et o | COORDiNATES | | DEPTH ! SEV
Py — - IS ILE | oepTH | L (ke | 07190
: ; i : | § i !
- (— - [ee @ e ; | H i
: ] : | : T ! ;
t ! | . Il l
. ' 8 SO U S I et
t ! : : ! |
E e e e st 1 :
: : :
! ’ , . ! B A i | ]
HouRs e, _CFERALIONS iN SEQUENCE SOTTCM ADLE ASSEMBLY (BHA)
I 238 A PR il L i AT 77 NO CHANGE {SEE PRIOR REFORT)
[} - . . =
z DBodde SELUT, CADSS  PAL_MEr g FRowe €77, i— NEW EHA
[ i T
; . - - TOOL * OO %D x LENGTH
! Opeplar £ el Lo 2 e A 24 Va4 .,77/ pEscrIPT, | (ny) (ing (lsey
) ; « )
| Lo S i A i WPer e 2t S7uAL
. ;o i o
i wiwe H ALLS /214)';./ 2. jgz‘)_,-p?!_(f . & '{(JJ,'A,, 4/,_‘;:1._:
Dot Sob e See  Trie gt SiSiqle Sadc
#
o . e . . .
Re B L 7 42 e KT Ay D2 wp PR L0 €
N L
| By X Sani . So_ LrAhL 7ol T2 A3
For e fode s g Avander ;T max Pl DRILL STRING WEIGHT
I Wplra _irne A doeil Pl v o /f e Pyt RGTATING 00e #
b weldd e Toad Slep pT 8¢ ki held ; 000 #
e [P SOwh I 000 #
GASES
[T PEM
| METH PPM
m25 PPM
WET TEST PAM
Comments/Notes: /. - - - .
wiNotes: /o > 5o 2 'ss 9 Toa7T R A', redr z TEAM FLOW TEST PLATE
- .
Brd 37 weil oo sw5mod ToAn /( PSIG AT %.
LBS. PER HOUR
REPORTED BY
Ly
"4

e wEND whx



hermaSource Inc,

MORNING DRILLING REPORTY

» 01236 o Sordo Rosa. T 95402
JBE AND WZLL NUMBER i DATE DAYS DRILLED HOLE 5i22 DEPTH ]
= fEF - 2 | -G
LINERS-O.D., TOP aND SHOE DEPTHS| REPAIR DUWN.TIME | CONTRACTOR AND RIG NO.

DITEPEST CASING - O.D., SHOE DEPTH

'/?7/5/ /?/}} /

PRESENT OPERATION £, L.

E’ION TYPE AND TOPS

DALY COST 4/ > p )i TOTALEOST D4/ / D/ oy
7 Y/

BIT, WEIGHT. SPEED AND HYDRAULICS RECORD

i‘! size | mFa, 1 Tveg Néérzv; 5 98TH L ecer [mouns| weR | wr Ao Cam_ rve rivnld Pump/Pumr 2
| i 2{3 iN ouT HOUR | MLB ) T | &g {PRESS LINISPMILINISPM
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.~ P.0O. Box 2680 Evergresn, Co. 80439 27972 Meadow O
M. VWayne 8. Fortanava January 12, 1989
Mother Earth Industries, Inc. '
7IEG East BEvans, Suite R
Scuttedale, Az BIZ60

' Dpar U A Y€ 2

This "Trip Report! g wiritten wupon my  retuarin Lo

: Evargres2n oh Janua 727 fellowing tha temporary shub
’. down of operations on MED well FP-28-2 effective January 11,
' 1987, The purpese of tihe lettar is

) & da"umﬁnt my askivities
and ay  impressions of  the overall situation that peevailed

witile I was on site.

When I arrived at  Sulpghurd2le on Jan. 10, at about 1500
& hours, the well was at 100 feeh, with 97 feat of 20" casing
cementod in place. The day crew was tightesniag the bolts on

the 20" asnglar BOP. For ths next 2 1ﬁuww thay continead ta

[

BOF and the pitaher | 1pp e/Fflow lins. In the
s thay began changing a valve on ang of tha nud
pumpes end  this they continued Lo do inm & driving sn wowslorm
for ceveral howw s, Gary Sherman predicihied thabh Lhey would bhe
deitling out  the casing shog by midnight ofler hooking wo a

Lo PSR

Eill line and pressure testing the 20 armular BOF.

At 0630 o dan. 11, the day crew was begining to make o
their bhottom hole assambhly aftar cleaning oub the mo: 1sehnol
and a cellar-full of mud &1l night while repestedly thawlng
Qir lirnems. Jay and Gary vigorously  Jumpaed into tha  work
! ; tried to speed operations. Their skill  and
empgrience did help nobiceably, but they too ware canstantly
frustrated by CozEn ipment, "green  hands"  standing
arounid, the nesd to mcdify or replace varinus pieces of
1300 hours, whent w2 talked to you, the BOF had
still nol ogen pressure tssbed though the BH2 1 A
v (Tha fuleying DAy &g
the preassae
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2 dirill cuttings fr:m 17 100,
“roscope. The matzeials penetrated
C owers similiar to  tho

uming tha M
from 177

' Gy Jan. 10

<
by
=

- recorded in 2 -38~3, That is, a mixture of
l, colluvial  gravels of eovaral lithologic types and
‘ CrythLrwaaliine sijica in several habits including  soms
that appear to be typical of hoat apring degosits. From about
' &0 tao 1007 the owtbi redoninantly grey with a
, = ’ h y
yelloaw cast. The vy due to o
pyrite ana  ooniy the pr@fJﬁ"'

res o
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casing was placed in rock that has been significantly
Altered by geocthermal ga 5505 and/or fluids.

I wvias  teld by Gary thet they ware abkle to drill 19°  of
“hedroct © in 38 minutes, or about 17 feet per howr. With a
25" bit, thiw is gquite rapid, but not really. "snowdrift
drilling”.- in the light of thnese statistics, 1 agreed that
40 feat of pensteration inta this ‘oc# with the 22" casing
wiorlled probably  be adequate and safe. My trinking took into
account the factk that the 13 .W/ L xaginc will ba i1nstallad
for more than S007 cient rocl well above
which wea 'Wrt:Lv;t@ intergeciion of the steam

the

P P e that the ot waEre oot able to do a
test an the 30FP was that wag observed fiiling trhe

muid was being bumped out of the mud tanks
the BOF.  After hows of hand —bailing the mud oubt of
{there were not avallable any working pumps’ mud was
to he flowing owt of the mous Eo the cellar

This maans  that the r"" (Hone frcm fhn
outside of the casing, TOF SOME FEasUn! Was
ot adesgquate. Frobably, = repair canrn oo 5ch':xed by puthing
a packm” into the 20 and 2 the leaks that

OW Aoz’ the surfacse viae the mouszeh nle.

while

l

g
ir

In sunmarys 1) The rig, though oversized for the job at
Nand, can B2 orun in Ssueh 8 wWay as to drall oyouwr wells inoa
fair‘y Ll effective manner 11 experienced cold weather

geothermal oraws  are brought  in, 2) Both Jay and Gary have
tried v&ry hard to give youw raasconable 5 for youir buck®
but theoy ave bhoth been fighting the weather and the lack of
troely gupaerisnced hands, and 3 The Z0%Casing should have
bean cemantaed 1n the conventiocnal "inside-oud™ way in light
of the aitered nature of the bedrock encountered. Without a
geclogist on site, thars was no way in whlah the quallty of
the rack could be  ass ed rapidly and a ision made to
changs the cerenting method.

o

i =5 By hiring
voyour rig. Hopefulily, costs ger feolb
i mportant, greaen-hansg  relatsd
avoidad., [ lcocok forward Lo raturning
comnlesting the first of what 1

wlo
aﬁtic1pata will he many sucessful wells this YRR .

P ) bl wiss

LIrr &2
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Sinceraly,

FERZIelb o rep
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January 16, 1989

File: 1989 Drilling

Re: Status Rebor{, Production well P88-2 (offset to S88-3)
The subject well status is as follows:

KB measurement= 176" AGL |
TD: 97° (all depths RKB) 20" 94# K-S5 BT&C in a 26" hole cemented with
Class G 8-sx mix cemem. '

Veco Drilling Co. both crews on location, will be performing cement squeeze;
BJ Titan cementers on location. Anticipate complete squeeze by 1600 hrs
plus 12Hr WOC. Both crews to work today cementing, familiarization with
rig, shutdown tonight, one crew to report 0800 hrs 1/17/89 for 24 hr
operation.

Bell Safety rep will be on location in morning; G. Huttrer late pm 1/17.
Mobilizing air compressor crew tonight. Reviewed cost info with Jay
Grimshaw,; provided him with cost and operations reporting documentation
and info. Will provide Exec with complete cost update report 1/17 am.
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LITHOLOGIC LOG OF MEI WELL P-88-2

Prepared for
Mother Earth Industries, Inc.
7350 E. Evans Road, Suite B
‘Scottsdale, Arizona 85260

| By
Joseph N. Moore
Salt Lake City, Utah

April, 1989
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This report summarizes observations made on cuttings collected from
MEI well P-88-2 between depths of 17 and 630 feet. The cuttings were
examined to determine the stratigraphy 'and alteration of the rocks
encountered in this well. A lithologic log showing the stratigraphic

relationships and the extent of the alteration is attached.

Lithologic Relationships

The upper 77 feet of P-88-2 consists of alluvial deposits. However, in
contrast to the alluvial deposits encountered in other wells drilled by MEI,
the cuttings are white to buff colored as a result of the intense alteration
that has affected them. A common feature of the cuttings from P-88-2 is the
bresence of solution ¢avities and coatings of clay and sulfate minerals.

The cuttings recovered from depths between 77 and 630 feet contain
approximately 50% phenocrysts in a light to medium gray matrix. Both the
matrix and phenocrysts are intensely altered. The presence of quariz and
partially altered biotite phenocrysts up to 1-2 mm across throughout the
sample interval indicate that this portion of the well was drilled entirely
within the coarse-grained Three Creeks Tuff. Unaltered phenocrysts of

plagiociase, sanidine, and hornblende, which are abundant in the Three

" Creeks Tuff, were not observed. Howevér, the lithologic characteristics of the

rocks in P-88-2 are identical to those of the Three Creeks Tuff encountered

in other MEI production and slim holes.

Hydrothermal Alteration

. o .
g . b 3 . g
- - b ~ - : .

Two types of hydrothermal alteration occur in the well. The alluvial
deposits have been affected by strong acid leaching. Cuttings in the upper

77 feet of the well are characterized by dissolution cavities, alteration to clay
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and -silica, the presence of native sulfur, and coatings. of suifate minerais.
Only the quartz 'grains, which commonly display the dipyramidal form
characteristic of the Three Creeks Tuff, have been .unaffected by the
alteration. |

Traces of native sulfur are _»'round at a depth of 32-37 [leel. In

contrast, sulfate minerals (gypsum?) are widespread. Sulfate minerals are

found as fine-grained coatings on the chips, as millimeter size aggregates,
and ‘as euhedral crystals deposited on the altered fragments. Coarse
aggregates of sulfate are concentrated at a depth of 17-22 feet.

Similar secondary mineral assemblages are found in the Sulphurdale
pit. The rdrmation of these minerals is the result of two different processes.

The Tirst. process involves the deposition of ‘native sulfur by oxidation of H5S

released from a boiling fluid. at depth. The second process involves the

downward percolation of surface waters or steam condensate to produce

sulphuric acid from the sulfur. The intense acid alteration of the alluvial
deposits observed in P-88-2 is the result of' the downward movement of the
sulfuric acid. _ |
The underlying Three Creeks Tuff is characterized by argillic
alteration of the phenocrysts and silicification of the matrix. Feldspar and
hornblende phenocrysts, which are common in the Three Creeks Tuff, have
been replaced by fine-grained aggregates of white to buff colored clays and
traces of calcite. Alteration of the biotite to clays varies from moderate to
complete. Little biotite is preserved bélow 450 feet.
Minor amounts of calcite were observed in several intervals.
Millimeter size aggregates of vein (?) calcite were found at a depth of 77-82
feet. In addition. minor calcite is associated with intensely silicified cuttings

occurring between 130 and 180 feet.



L

N -
s : )
5 3 J

The matrix of the Three Creeks Tuff ranges from light to medium gray.

Thin sections of MEI wells indicate that the color of the matrix primarily

reflects the amount of alteration., rather than the extent of welding as

previoUsly thought. These sections show that the potassium feldspar formed

by devitrification of the original glassy matrix is progressively replaced by

line-grained quartz as the degree of alteration increases. The light gray

color of the matrix of the Three Creeks Tuff in P-88-2 suggests that it has
been extensively silicified. Silicification has been accompanied by pyrite
deposition between 450 and 630 feet.

Fine-grained chips of hiéhly silicified rocks are common between 120
and 220 feet. The chips range in color from black to reddish brown. In
places, these chips display a clastic texture suggesting .that they are
hydrothermal breccias similar 1o those encouﬁtered in 6ther MEI wells.
Thin sections of breccias in other wells indicate that the dark color is due to
disseminated magnetite.v Oxidation of the magnetite to hematite produces
the reddish brown coloration typical of many of the chips.

The alteration assemblages observed in the Three Creeks Tuff appear
to be related primarily to ascending near-neutral fluids rather than to the
highly acidic downward percolating sulfuric acid. The extent of downward
alteration is dependent on several factors. These include the depth to the
water table (or a perched water table which can neutralize the acid), the
degree of fracturing beneath the alluvium. the ability of the rocks to buffer
the pH of the fluids, and a continued supply of sulfur which is required 10

produce the acid. The coarse-grained calcite aggregates which occur at the

- top of the Three Creeks Tuff show no signs of dissolution. Thus, the acid

fluids probably did not penetrate to greater depths at this location.
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The élteration_assemblages present in- the Three Creeks Tuff are
typical of low to moderate lemperature regimes (i.e; up to 2000 to 25000.
An upper temperature limit of 250°C is indicated by the absence of epidote
in the Three Creeks Tufl. Similar temperature limits have been estimated
from the alteration assemblages found in other wells drilled in this area.

The preésence of acid alteration and native sulfur in .the alluvial
deposits implies that ‘structures connected 1o the geothermai system are
present near the drill site. At present. the orientation of these structures is
unknown. They may, however, represent importiant 'targels for future
dfilling'. Detailed soil mercury or gas surveys may be useful in determining
their orientations.

The alteration and hydrothermal brecciation of the Three Creeks Tulfl

is also fault controlled. However. these faults and associated alteration must
pre-date the present vépor-dominated‘cap and the alluvivm which shows no

evidence of silicification.

summary
The rocks penetrated in the uooer 630 feet of P-88-2 consist of highlv

altered. coarse-erained Three Creeks Tufl. This unit is lithologically identical
10 the rocks encountered n other MEt wells. the alluvial deposits have been

intensely altered by downward percolating acid fluids that originated at the
surface above a [umarole. Thus, the present fumerolic activily occurring in
the Sulphurdale pit must have extended further to the north than it
presently does. The underlying Three Creeks shows no clear evidence of
acid alteration. The alteration of the 'l"hree Creeks Tuff could have been
produce(_i by near-neutral hydrothermal fluids with temperatures in the
range of 200°C. |
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The alteration of the alluvium. indicates that unmapped structures
which have been connected to the active géothermal system are present in
the vicinity of P-88-2. More detailed mercury or soil gas surveys may be-
useful in delineating the location of these structures.

The intense alteration of the alluvium in this area may lead 1o difficult
drilling conditions in the [uture. Such alteration may exiend further into the
bedrock at drill sites that are closer to the faults that produced the fumarolic
activity or in areas where the alluvial deposits are thicker. Because of the
extent of the alteration around Sulphurdale, carefully’ drilled slixﬁ holes may

be the only means of determining the extent of "bad ground"” in the area.
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Norman H. Hangerter
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DEPARTMENT OF NATURAL RESOURCES
DIVISION OF WATER RIGHTS.

Governor
Dee C. Hansen
1636 West North Temple, Suite 220
Sah Lake, City, Utah B4116-3156
801-538-7240

Exceutive Dircetar
Robert I. Morgan
State Englineer
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December 6, 1988

Mr. Jay C. Hauth, Operations Manager
Mother Earth Industries, Inc.

3761 South 700 East, Suite 200

Salt Lake City, UT 84106

RE: Request to Drill Production Holes P88-1 and P88-2
Expiration Date: May 5, 1989
Dear Mr. Hauth:

Reference is made to your request of October 27, 1988, which was received by
the State Engineer about October 31, 1988, to drill two production geothermal
wells as part of MEI’s continued field development program at the Cove
Fort/Sulfurdale KGRA. The Tocation of the well is to be:

P88-1 South 2710 feet and East 1152 feet from the NW
Corner of Section 7, T26S, R6W, SLB&M, which is

within about 25 feet of S88-1.

P88-2 South 2951 feet and East 990 feet from the NW
Corner of Section 7, T26S, R6W, SLB&M, which is
within about 25 feet of S88-3.

By this letter you are hereby granted permission to drill, subject to the
following conditions:

1. Your request is approved as a test well application
only. If, at a later date, it is desired to bring the
well to production, it will be necessary to obtain the
State Engineer’s approval on the appropriate water right
application(s) at or previous to that time. The approval
of this request does not grant production or use of geo-
thermal fluids from the well(s) until proper procedures

have been followed.

2. This approval is conditioned upon the proper easements
and trespass agreements being obtained from Detano
Development Company, the fee holder of the land where
the proposed wells will reside. A copy of such agree-
ments shall be provided the Division of Water Rights
before this approval is considered final.

an equal opportunity employer

//{2;Z§/7H:7ﬁ CK;)K :25



The driller must be bonded and have a current Utah
water well driiler’s license from the Division of Water

Rights.

The owner/opérator of the wells must post a bond in the
amount of $10,000 for each well or $50,000 to cover all
wells drilled within the state.

The wells may be drilled to a maximum depth of 2000 feet,
more or less. The applicant must obtain written permis-
sion from the State Engineer prior to drilling to a depth
significantly beyond 2000 feet, i.e., to a depth
requiring changes or additions to the Plan of Operations
submitted to the State Engineer, or posing a threat to
the safety of personnel or the structural integrity of

the well.

The applicant must notify the Division of Water Rights

at least 24 hours prior to 1) the commencement of drilling,
and 2) testing the BOP equipment and the surface casing, so
that a representative may be on site for the inspections.
The applicant must also notify the Division prior to testing
the well for flow or resource characteristics so that a
representative of the Division may observe the test.

The casing shall be installed according to the schedule
in the plan of operations in the request to drill,
summarized as follows:

A. The conductor casing (20 inch) shall be installed
to a depth of 60-120 feet and the annular space shall be

cemented back solid to the surface.

B. The surface casing (13 3/8 inch) shall be set to a
depth of 400-900 feet and cemented back to ,
the surface. Blow-out prevention equipment shall be
installed and tested before drilling further.

C. The well may be drilled open-hole below the surface
casing. '

Any variances from the Plan of Operations must be -
approved by the State Engineer prior to their implement-

ation.

The BOP Equipment and the surface casing shall be
pressure tested in accordance with federal regulations as
contained in Federal GRO Order No. 2. The applicant
shall notify the Division prior to the test so that a
representative of the Division may witness the test.
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11.

12.

13.

Mud return temperatures shall be monitored and recorded
at Teast with the addition of each new drili pipe, or 30
feet, whichever is less. If the return temperatures
reach 125 degrees Fahrenheit before the surface casing
has been set, drilling shall cease immediately until
casing has been set and/or BOP equipment has been in-
stalled and successfully tested.

The driller shall take all necessary precautions to pre-
vent fires, blow-outs, or others hazards and to conduct
all activities in a safe and workmanlike manner. The
driller shall be prepared with proper equipment and
drilling techniques to handle either artesian or thermal
pressure, or both, particularly in the bedrock layers
which apparently form the reservoir matrix. The driller.
shall utilize such equipment as is necessary to contain
the well at any stage, whether above or within the bed-
rock layer. Appropriate H2S warning devices shall be
utilized during all drilling and testing operations, and
personnel shall be instructed in proper emergency proced-
ures and the use of emergency equipment.

The applicant shall provide for proper and safe disposal
of any geothermal fluids produced during the drilling or
testing of the well. Plans for disposal pits or other
facilities must be approved by the State Engineer prior
to the commencement of testing. No more water may be
diverted from any of the wells than is necessary to con-
duct the tests associated with drilling. Any extended
flow test to determine the production capabilities of the
well must -be approved in writing by the State Engineer
prior to the commencement of testing.

In case of any emergency, the applicant shall
immediately notify the Division at one of the numbers

listed below:

Work - ‘ Home
Gerald Stoker (801) 586-4231
John Solum (801) 538-7406 (801) 546-1979
Kent Jones (801) 538-7405 (801) 561-9901

It is the responsibility of the applicant to notify the
Division.

The applicant shall submit to the Division all drilling
reports and logs at the completion of drilling, and
geologic data, chemical analyses, and test results at
the completion of testing or earlier if the State
Engineer determines that the information is necessary
for immediate decisions regarding the management of

the resource. This information will, at the request of
the applicant, be held confidential until it is
released by the applicant.



This is permission for the licensed driller to begin drilling the geothermal
test well. Note that the expiration date of this letter is May 5, 1989.

Please notify Gerald Stoker, the Area Engineer, at 586-4231 or John Solum, at
538-7406 prior to the commencement of drilling operations so that a
representative of the Division may be on site when drilling is begun.

This is not permission for you to develop a final test well to be used for
production purposes, but is only.intended to develop sufficient information to
determine if a likely geothermal resource is available in the area. It is the
responsibility of the applicant to obtain proper water rights and other

necessary permits.

Yours very truly,

KE§%§S§{21, p.?. ‘

Directing Appropriations Engineer

KLJ:JS:rc

cc: Gerald W. Stoker
Jerry Bronicel
Delano Development Company



P88-1A (Clara)

Daily field cost estimate summéry

JCH 3/23/89
Date Daily Cost | Cum Cost Comments
Priorin 2/1/789 65,712 WH, ¢5q
241789 3242.00 68,954 [ Start rigdown on PO8-2
242789 660.37 69,614
2/3/89 745.50 70,360
2/4/89 70,360
2/5/89 70,360
2/6/89 70,360
247789 10,360
218189 70,360
2/9/89 10,360
2/10/89 70,360
2/11/89 70,360
2/12/89 70,360
2/13/89 1655.43 72,015 1Building location
2/14/89 1314.00 13,329
2/15/89 1378.00 74,707
2/16/89 388273 78,590 {set/cmt conductor, move rig
2/17/89 4646.50 83,237
2/18/89 1521.40 90,758
2719789 2382.00 93,140
2/20/89 1250.00 94,390
221789 94,390
2/22/89 94,390
2723789 94,390
224739 5901.31 100,292  {Drilling 26" hale
2425489 8295.63 108,587 |cmt 20" csq, parted
226/89 441156 112,999
2727789 5175.00 118,174 -
2728789 1500.00 119,674 | Start rigdown for mave 1O'N
371789 359910 123,273 {rathole driller: cond, rh, mh
/2789 3614.00 126,837 (skidrig -
3/3789 1850.00 128,737 |bigsnow
3/4/8%9 8719.60 137,457
3/5/89 10203.81 147,660 |drlg 26" hole on P88- 1A
2/6/89 241250 150,073  |cmt 20" c3g, NU
3/7/89 6095.30 156,168 |startdrig17 1/2"
Z/8/789 14391.02 170,559 '
3/9/89 25099.00 | 195,658
3/10/89 6616.00 202,274 |run/cmt 13 3/8 ¢5q
3/11/89 8444.00 210,718 [NU 12" stack
3712789 9805.31 220,524 |drigl12 1/4"
3713789 13724.01 234,248
3/14/89 3280.31 237,528 |[Start rigdown
3715789 2570.00 240,098 |movingrig
316789 2360.00 | $242,458 |rigmoved to yard
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iP88-2 Daﬂy drilling cost summary _ 5 : ‘

3 _ Lasl edit dale: 2/7/89 !

ACCT. * ACCT. DESCRIPTION Priorto 1/2/890 172789 | 173789 | 1/4/89
5 " TRANSPORTATION: !

101 AIR TRAVEL - COMMERCIAL

10Z AR TRAVEL - CHARTER
| 103 RENTAL (AR

105 IFREIGHT - REGULAR

106 FREIGHT - HOTSHOT
? :DRILLING (TANGIBLES):

301 Casing/iubing S8474.5

302 Wellhead Azsembly ! ".:'?!49 0%

| 303 Other Campletion Equipment
DRILLING (INTANGIBLES): ‘
Location Freo/Maintainance .
‘Lig Mob/Dernb
nntrent arilling 3000 1400 1400 - 1400
| Sapervision : 3625 1100 S50 1 550

S350 1By, BHA purchazerenial/repair 13

331 iFtud/chemicals/ Mud enar. :

232 Z"’f_b Safaty

333 (BOP Benials/Repairs
| 334 iDrilipipe & DC purchase/rent/rep/insp

335 Casing Crew/Handling Services & Equip.

336 AIr Compressors

337 iGenerator rental/repair

338 Wement/Services .

339 Wellhead services/rentals ‘

340 iFishing Topls/services

541 iDirectional Drilling

342 [Loaging, surveys

347 IWater hauling/oosts/pumping/lines
B OPERATIONS: i ,

401 {Piping, hardware, mechanical equipment 220.05 Eh194 | 845

402 iElerirical equipment '

305 itguiprent remtallease 102% :

434 IWelding 736 50 194
305 Roustabouts, abor ; ?
Poa0s Tl 50022

307 iBepairs

404 instrumsniation new/calibration i

409 Geners] nperating/maintenance supplies 328.05

21t ?Fu.-'.e?!"mizrn:am 122307 i 12)

Page |

=

A
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iP88-2 Daﬂy drilling cost summary
H Last edit date: 2/7/89 '

{ACCT. # ACCT. DESCRIPTION Prior to 1/2/891 1/2/89 173789 | 1/4/89
414 Trailer/oile renials 200
415 mashemical equipment
416 iSieam/oas/waler analvses

AT Le'.ety Lgmpmprﬁﬂr mmng A S S T

{421 Reclaimation/Reveetation

PROFESSIONAL SERVICES.
501 iGeolay/Genphysics
502 iGeocheminal consulling
504 iEnginerring-Drilling
Daily Tolal:__ $118,257 | 38,694 | $2,500 | $4,310 _
Daily Cum:i  $118,257  1$126,951 1$129,251 13133561
Costs direct to P88-2 $89,820 i $5,594 $2,300 $4,310
Daily cost 1o 2nd well: $28,437 $3,100 $0 $0
_ Cum cost to 2nd well; $28,437 $31,537 1 331,537 | $31,537
{ P88-2 Cum costs: $£89.820 395,414 1 397,714 1$102,024
3}
Page &
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iP88-2 Dany drilling cosl summary _

Last edit date: 2/7/89
ACCT. % ACCT. DESCRIPTION 1757849 176489 1777689 1/3/89
. TRANSPORTATION: ' -
101 Al TRAVEL - COMMERCIAL
102 AR TRAYEL - CHARTER
103 RENTALCAR
105 [FREIGHT - REGULAR
106 ‘rF'r.IGHT HOT3HOT ‘ 2349 540
DRILLING (TANGIBLES):
01 Cazingdtulring
302 'Wellhesd Aszembly
303 {ther Completion Equipment
DRILLING (INTANGIBLES):
326 ertinn Frep/Maintginance
Z27  BinMob/Demoh
328 U _um.l”as’.t drilting L1800 2000 2000 3692
329 Supervizion 550 &0 550 550
20 (B, BHA purchase/rental/repair ‘ 3000
331 iMuddthemicais/Mud enar. < 597
332 25 Safety 60 260.21 173 173
P233 - iBOP Rentals/Peapsirs
| 334 iprilisioe & UC purchase/rent/rep/insg .
ZE5 Casing CrewsHandling & Sarviees & Equip.
336 A Compressors
337 iGenerator renial/repair
338 Cemerd/Service: '
I39  Wellhead services/rentals
340 {Fishing Touls/services
341 Directional Drilling
342 Logging, surveys
43 Water hauling/eosts/pumping/lines
OPERATIONS: :
401 Piping, hardware, mechanical eguipment 918 2729.03
402 Elentrical equipment 89
403 Equipment rental/lease 3376
404 Welding 320 256 939 128
0% {oustabouts, labx:\r 64 64
406 Tonls 52 '
417 iBepairs ‘ 77954
408 ingtrumnentalion new/calibration :
409 Weneral gperating/maintenance supplies | 224
410 Fueldlubricants 499.5 57134 | 7664
411 Roud Maintainance ;
417 -gvel AN/ eonoraie
413 ' ‘

Luinber Ssupphies




iP88-2 Dally drllhng cost summary
Last edit date: 2/7/89
ACCT. x| ACCT. DESCRIPTION 175789 176739 1/7/89 1/8/89
414 Trailer/ioilet rentals
| 415 iGecchernical equipment
44 6 Sigam /gas/water analyses
417 alety Eguipment/Training
41?’. ‘Fanpes -
4i9 B mn*mm: maintenance
420 Seourdth
421 %memqhnn {Revenstation L B
'PROFESSIONAL SERVICES
SOV Geniony/Genphveins
502 Geuchemical consulling
506 Engineering-Drilling
Daily Totel:; 34,289 | $9,810 | 34773 | $8,618 |
Daily Cum:1$137,850 :1$147,660 13152,434 13161 052
i Costs direct to P88-2:| 34,289 $8.,635 $4,773 $8.618
Daily cost to 2nd well: 30 31,175 $0 ¥0
Cum cost to 2nd well:! $31,537 | $32,712 | 332,712 | $32,712,
P88-2 Cum costs:($106,313 1$114,948 1$119,721 1$128,340
Page 4




‘P88 2 Daﬂy drilling cos! summary

l

Last edit date: 2}7/89

1712789

sACCI. w0 ACCT. DESCRIPTION V9789 0 110489 0 1711789
‘- TRANSPORTATION:
101 AIR TRAVEL ~ COMIMERCIAL
P02 AR TRAVEL - CHARTER
103 RENTAL (AR
105 iFREIGHT - REGULAR
i 106 F"Eh’é’HY HOTSHOT
i [ S
i DRILLlNG ( TANGIBLES):
301 iCazing/tubing
302 iWellhead Assembly . |
303 1Other Compiletion Equipment
DRILLING (INTANGIBLES):
32 Location Prep/Maintainance
52 Rig Mob/Demob
328  Contract dritling 2000 2000 2000
325 mupprm ;ion 550 S50 550 550
330 iBits, BHA purchase/rental/repair
331 M udf-:hemi:;alsf Mud engr.
332 1HZS Salety 173 173
333 IBOP Pentalz/Repairs: Hi4 224
334 Urilipipe & DC purchasa/rent/rep/inse :
735 Casing Crew/Hendling Services & Equip. 540
i 336 AIr Compressors i
i 337 Genergior rental/repair - |
{238 iComent/Services 545952 i
339 iWellhead services/rentals
540 iFishing Tools/services
341  iDirectional Drilling
342 LUNing, surveys
243 iWsater hauling/oosiz/pumping/lines
OPERATIONS:
401 !Piping, hardware, mechanical equiprnent 4186.54 |
402 iElecirical equipment 1850.66
403 Equipment renlal/lsase 25.6
404  iwWelding 320 400 .
405 {Roustabouts, labor . 64 64 64 | 64
406 Tools
407  iRepairs
408  iinstrumentation new/calibration :
409  iGeneral operating/maintenance supplies | 368.45 122.%
410 Fuel/Wbricants 15
41t Rosd Mainlainance
412 Gravel/f/ooncrate N
413 Luimber Fsucohies
Pane




§£88 2 Daﬂy drilling cost summary

Lasl edit date; 2/7/89

1711789 1 1712789

ACCT. # ACCY. DESCRIPTION 1/79/89 | 1/10/89.
414 Traﬂvr Hoilet replals
415 [Genchernical equipment
416 iSteam/qaz/waler analyses
417  Salety Equipn Luemﬂrammo
418 Fenoes
419 Buildicgs/maintenance
420 heourily
421 Recleirmalion/Revegstation
PROFESSIONAL SERVYICES '
501 iGenlagy/Geophvsics 370 370
b 507 eocheming! consuiting
| 506 Enginesring-Drilling
Dailv Total:i $9,801 1310406 | 13,208 $614
Daily Cum:1$170,852 1$181,258 $134,466 13185,080
Coste direct to P88-2:1 39,801 {310,406 | $3,208 614
Daily cost to 2nd well:i 30 10 30 $0
Cumn cost to 2nd welld $32.712 | $32.712 i $32,712 1 332,712
P83~-2 Cum cnste:i$138,140 13148 546 1$151,754 ($152,368
Page &




P88-2 Dany drilling cosl summary :

‘ ' Last edit date: 2/7/89 ; : 5 :
{ACCI. * _ ACCT. DESCRIPTION 1 1A1ES ‘ﬁ NM;’&%“}" L 1/15/89 L 1/16/89
_TRANSPORTATION: -

101 AR TRAVEL - COMMERCIAL P *

AR TRAVEL - CHARTER

RENTAL CAR

105 IFREIGHT - BEGULAR
106 -rR:u’iHT - HOT5HOT

%DRILLING (TANGIBLES)

201 iCasing/lubing

302 'Wellhead Aszembly

03 i0ther Completion Equipment

DRILLING (INTANGIBLES):

326 . iLocation Prep/Maintainance

%27 iRigMob/Demob

328 _ {Contractdrilling . ( | 2575 |
329  iSupervision o 350 700
33 Bits, BHA purchase/ rpntal/repmr '

331 iMud/chemicals/Mud engr.

332 (H23 Safely

[ .
~ 333 IBOP Rentals/Pepairs

334 'Drillpipe & DC purchase/rent/rep/insp
335 [Casing Crew/Handling Services & Equip. | o
336 _iAir Compressors . i
37 Denerator rendaldrepair v
338 Cement/Servicss ’ ' ' ) | 55889

255 1Weithead services/reniais

340 Fishing Toblsdservices | 5 ,

341 Directional Drilling

392 HLOQTInG, SUrvevs

47 'Water hauling/oosts/ pumping/lines

{ 'OPERATIONS:

401 Piping, hardware, mechanical uqmpment

402 (Electrical eqmpmpm

403 (Equipment rental/lesse

404 Welding T N 160

405 Roustabouls, labor P 6% L. 64

406 Tonls

407  iRepairs

408  linstrumentation npw/cahbratwn

409  iGeneral operating/maintenance supplies

410 {Fuel/lubricants

411 ‘Read Mainainance

412 '(wrwwmwmmrm

413 Lumberfsupplies ’

’ Fane 7



P88-2 Dal]y drilling cost summary 5
:’ " Last edit date: 2/7/89
ACCT. # ACCT. DESCRIPTION 113489 1 1/714/89 1 1/715/89 1 1/16/89
414 Trailer/1oilet rentals '
415 iGeochemical equiprment
416 iSleam/gas/waler analyses
417  iSafety Equipment/Training
418 - iFences
419 - {Buildings/mainlenance
420 Secunily |
421 [Reclaimation/Revenetation f
PROFESSIONAL SERVICES
501 Geology/Geophvsics
502 Geochemical ponsulting
506 iEngineering-Drilling
_ Daily Total: 364 $0 $350 ‘Kq 085 |
Daily Cum:13185,149 13185,149 13185.494 .3194.579
Costs direct o PB8-2:0 364 10 $350 $9,085
Datly cost 1o 2nd well: 30 - $O 0 30
Curn cost to 2nd welly] $32,712 | $32,3 $32,712 | 332,712
P88-2 Cumn-ensts:i152,432 13152 4'5 1§152,782 13161,867
Fag 8




P83-2 Daily drilling cost summary

Last edil date: 277789

ACCT. * |

1718785 |

9 1720780

ACCY. DESCRIPTION 1217789 1/19/89
. TRANSPORTATION: |
P10 Al TRAVEL - OOMIMERCIAL :
02 AIR TRAVEL - CHARTER
p 103 CRENTAL CAR
{105 FREIGHT - REGULAR 56,37 25 1
106 FREIGHT - HOTSROT !
DRILLING (TANGIBLES):
301 Casinafubing
302 iWellhead Azseinbly :
303 iQther Compietion Equipment
DRILLING {INTANGIBLES):
326 iLocation Prep/Maimtainance
227 Rig Mob/Demab
328  iContract drilling. 2575 2575 2575 2575
329 |Superyision 700 | 700 700
330 IBits, BHA purchase/rental/repair L 436296
331 iMud/chemicals/Mud enar. 1219 2070
332 H25 Safetly 560.31 450.31 450.31 535.31
333 BOP Rentals/Repairs : 6359.83 a50
334 Drilipipe & DC purchase/remt/rep/insp :
335 iCazing Crew/Handling Services & Equip.
336 LA COmpressors 250 1100
337 Generator rental/repair
338 Cement/Services
339 IWellhesd services/rentals
340 - IFishing Tools/services
41 (Directional Drilling
342 ILOoing, surveys
{347 ‘Water hauling/costs/pumping/lines
OPERATIONS:
I 401 'Pining, hardware, mechanical equipment
402 Elecirical enuipment »
403 Equiprment renlal/lease 891.66 761
404  iwelding 352 128
405 Roustabouts, labor 64
46 Tonls
407 Repairs. 1426.6
408 ilnstrumentation new/calibration ‘
409  General operating/maintenance supplies 32.14
410 iFuel/lubricants - 1607.81
411 Read Mainlainance
412  [Gravel/Till/ooncrete
413 iLumber/supplies
Page 9




P88-2 Dal ly drilling cost summary -

Last edit date: 2/7/89
ACCT.#e ACCT. DESCRIPTION V217789 1 118789 1 1/19/89 1 1/20/39
414 Trailer/inilel rentals
415  iGeachemical euipraent
416 Steamn/oas/water analyses
417 Safely Equipment/Training
418 iFences
419 ipuildings/maintenance
42 Securily
421 Peclaimation/Revegetation
PROFESSIONAL SERYVICES
501 iGenlogy/Geophysics [ S 332 320 320
502  Geochemical consulting
506  iCngineering-Drilling
Daily Tolal:: 35,700 : $11.686 | 315,057 | $4.980
Daily Curn:i $200,279 1$211,965 1§227.022 .$2_>2,003
Costsdirect o P83-2: 15,700 | 311,686 | 315,057 | $4.980
Dailv cost to Z2ndwell:l 30 20 . %0 | 30
Curm oost to 2nd well $32.712 [ 332,712 332,712 1332712

ba3-2 Cum oosts:

$167 567 T’i?‘? 2535 '“!"34,'_‘!0 ;?"jg,z:iO




P88-2 Dany drilling cost summary

Las! edit date: 2/7/89

ACCT. *

ACCT. DESCRIPTION

1721789

1422789

1723789 |

1/24/89

TRANSPORTATION:

101 AR TRAVEL - COMMERCIAL

102 (AR TRAVEL - CHARTER

103 (RENTAL CAR

105 FREIGHT - REGULAR

106 %FREIGHT - HOTSHOT

e

DRILLING (TANGIBLES):
501 Casingstubing
202 IWelthesd Aszenbly
303 Uiner Complelion Equipment
'DRILLING (INTANGIBLES):
S26  Losation Prep/iiaintainance
%27  !RigMob/Demab
328  Contract driliing 2575 2575 2575 2575
329 Supervision 700 700 700 700
330 1Bils, BHA purchase/rental/repair '
331 iMud/chemicals/Mud enar. 24338 300
332 (H23 Salety 450.31 450.31 450.31 450.31
333 iBOP Rentals/Repairs 2201 1465.4 1650
334 iDrilipipe & DC purchase/rent/rep/insp
235 Casing Crew/Handling Services & Equip. |
336 Air Compressors 2450 1250 1250
337 iGenerator rerdal/repair
338 Cement/Services 12517.49
339 Wellhead services/rentals
240 iFishing Tools/services
41 Directional Drilling
342 1L00ging, Surveys
343 Water haulingfoosts/ pumpma/ lines
{OPERATIONS:
401 Piping, hardware, mechanical eqmpmr—n’
407 iBlecirical squipment i
403 Eguipment rerial/ lease 60
404 Welding 374 200
| 90%  iRoustabouls, labor
406 [Tonls :
407 iRemairs S14.52
408 jinstrumeritation new/calibration
409  !Genersl nLahnav‘mamtenance supplies 14.76
410 iFuel/lubricants 2226.03
411 {Road Maintginance
412 iGravel/Till/ooncrete
412 Lumber/supplies ;
Page 11




P88-2 Dany drilling cost summary
Last edit date: 2/7/89 B L
: ACCT. = ACCT. DESCRIPTION /21789 1 1722789 ¢ 1/723/89 1 1/24/89
414 Trailer ZAailad remals
415 iGouchemical equipment
416 Sieam/oas/waler analyses
417 iSafety Equipment/Training
418  iFences
419 Buildings/maintenance
420 Sepurity
421  Reclaimation/Revegetation
PROFESSIONAL SERYICES
501  (Genlogy/Geophysics 320 501 320 320
502  iGeschemical consulting
506 Engineering-Drilling
Daily Total:l $16,937 | $10,192 { $11,500 | $7,245
, Daily Cum: $248,939 1$259,131 13270,631 13277876
Costs direct to P88-2:1 $16,937 | $10,192 1 311,500 | 37,245
Daily cost to 2nd well: $0 30 30 30
Cum cost to Znd well! $32,712 1 332,712 | §32,712 1 §32,712
PHA-2 Cum oosts: $216,227 13226419 1§237,915 13245,164
(
Fage 12




Last edil date: 2/7/89

j i
iACCT. # | ACCT. DESCRIPTION 1/25/789 Item totals
TRANSPORTATION:

101 AR TRAVEL - COMMERCIAL 0

102 AIR TRAVEL - CHARTER Q

103 (RENTAL CAR 0

105 IFREIGHT - REGULAR 19.37

106 IFREIGHT - HOTSHOT 2889

____iDRILLING (TANGIBLES):

01 Gasingdubing 55474.5
P302 PWelhead Assembly 33949.05
{303 iOther Completion Equipment 0

'DRILLING (INTANGIBLES):

J26 Location Preod/Maintainance 0

327 RigMob/Damob - 0

328 Contract drilling 1606 53473
i 7.3 Supervision 700 22875

230 Bils, BHA purchase/rental/repair ' 7362.96

331 iMuid/chermicais/Mud engr. 6624

332 IHZS Safely I 560.31 6170.1

333 !BOP Rentals/Repairs 13424.23

334 Drillpipe & UC purchase/rent/rep/insp 0

225 Cazing Crew/Handling Services & Equip. 340

336 AIr Commpressors 875 7195

337 Generator rental/repair 0

338 Cement/Services 2356291

339 Welihead services/rentals 0

340  (Fishing Tools/services 0

341  IDirectional Drilling 0

347 Loaging, SUrveys 0

247 ‘Water hauling/costs/pumping/lines 0

OPERATIONS:

401 Piping, hardware, mechanical equipment 1509262

407 iElectrical equipment 1939.66
403 [Equipment rental/leass 310086

404 iWelding 5457

405 Roustabouts, labor 576

405 Tonls 552,22

407  iRepairs 2720.66

408 jinstrumentation new/calibration O

409 General operating/maimtenance supplies _ 1388.31

410 [Fuel/lubricanis 7340.39

411 Roxd Maintainance {

412 Gravel/fill/ooncrete ‘ i 26765

413 0

Lumber /sunplies

Page 13




P 88-2 Daily drilling cost summary

Last edil date: 277789

FACCT. % ! ACCT. DESCRIPTION 1725739 | Herm totals
[ 414 TrailerZioilet rentals 200
415 [Geachemical sguipment 0
416 Steamdoas/waler anaivaes -0
o 417 glety Souipment/Training {
418 Fenoes i 8]
315 pulldings/maintenance 0
420 [Geoyrity ‘ 0
21 Reclaimation/Revegetation 0
PROFESSIONAL SERYICES
501 (Genlogy/Genphysics 350 4024
502  Geochermical consulling 0
. 506 iEnginesring-Drilling 0
Daily Total:} $4,091 :
Daily Cum:($281,967 | Check cum:! 3$281,967
Costs direct to P88-2:1 $4,091
Daily most to 2nd well: 30
Cum cost to 2nd well:! $32,712
P38-2 Cum o0sts: $249,255
Page 14
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Production Well Drilling Program
Cove Fort - Sulphurdale KGRA

Objective: Drill/Complete steam production well to +2000° 7D . Conductor
casing 20° set at +60-120°, 13 3/8" production casing set at :400°-900°, 12
1/4" open hole to 2000° or producing formation.

September, 1987
Updated October, 1988

Mother Earth Industries, Inc
Production Office

3761 South 700 East

Salt Lake City, UT 84106
501-263-8300 .
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Abbreviated.sequence:of operations:
1. Prepare location and’sump per attached dwgs.
2. MIRU ratary rig on conductor.

3 Drill 26" hole to 60-120" GL. Dphonung, rmhr:ﬂe digger may be utmzed
nstead of rig.

4. Run 20" conductor pipe.to TD and cement from TD to surface. WOC.

3. Install master valve and rotating head/diverter an 20" conductor,
optionally as required. PU 17 1/2" drilling assembly and drill out 20"
conductor using mud. Drill 17 172" hole to approx. 400°-900°. Take
directional surveys approx. every 200 feet. Maintain straight hole as is
possible, max. deviation 4 degrees at TD. Maximum allowable rate of change
1.5 deqgrees/ 100"

6. Run and cemeht 13 3/8" casing. WOC 8-12 hrs, as req'd.

7. Install wellhead and 12" BOP equipment on 13 3/8" casing. Test BOP to
730 psig; witnessed by BLM and Utah Div. of Water Resources representative. -

8. RU compressors; Drill 12 174" hole with air/foam, as appropriate, to

2000 or commercial productir.m.

9. Perform rig test to obtain approximate flowrate, WHP, WHT. Run
downhole surveys per engineer and geologist dlrectmn Run logs as ruqmred
by regulatory agenmes

10. POOH, Taydown drﬂlplpe and tools, RDMO, release rig, return rental
equipment.

11. Prepare and submit completion reparts to appropriate agencies
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Detailed sequence of operations:
(Note: All operations are to be in accordance with approved Plan of
Operations for CFS KGRA)

1. Prepare location and sump per attached drawings. Prepare 3° deep well
cellar using §° diam culvert, with gravel in bottom and drain to sump.

2. MIRU rotary rig, drill 26" hole to approx. 60-120° GL, subject to
confirmation of competent formation.

2a(optional) Mob. rathole digger to drill 26" hole to approx 60-120° GL.
3. Set 20" casing in hole; cement from TD to surface with Redi-mix cement.

4. {MIRU rotary rig, centered on conductor.) Install extensien as reqd. on 20°
conductor to bring it up under the rotary table, and install return flowline to
pit. Optionally, install master valve and rotating head w/diverter line and
valve on the 20" conductor. Install H2S monitoring equipment per
attachment. At this point, all rig personnel are required to have current H2S
certification from H2S safety company man. All personnel shall be familiar
with attached H2S alarm praocedure.

S. Spud well with 17 1/2" drilling assembly and drill w/ mud to approx.
400°, or casing point as determined by well supervisor and 'geologist.
Collect, clean, and clearly label cuttings every 10°, as directed by geologist.

6. At casing depth, RU and run E-logs per permit requirements. RIH and
circutate following logging.

7.Run 13 3/8" casing per attached casing pragram with stab-in float collar
located | jt above shoe on bottom.

8. RIH with stah-in tool, stab into flaat collar. Circulate hole clean,
minimum 2 full circulations.

3. Cement 13 3/8" casing per attached cementing program. Preserve cement '
samples.

10.w0C 12 hrs or as dictated by samples.
11, Cut off 13 3/8" casing and install 13 3/8" S0W ¢ 12°-400 casing head

w/ twa 3" wing outlets with 3" 2000 psi wing valves, with 3" companion
flanges. All wellhead installation shall be in strict accordance with
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manufacturer’s written procedurs. HU.127-400 master valve and 12° BOP
stack per attached drawing.

12. Notify BLM and Utah Division of Water Resources representatives; test
BOP to 750 psig with BLM and Utah representatives present, or in
accordance with permit requirements Test witnesses are requested to -
document successful test completion on tour sheets. H2S safety man to be
present on location.

13. RIH with 12 1/4" bit, drill out cement, float callar, and shoe using mud.
Drill additional 30" into formation, circulate/dispiace mud out of hole with
clear water. ‘

14. POOH, PU stabilizers, per BHA program. RU compressors, RIH blowing
hole dry with air. '

15. Drill 12 1/4" hole with air system to 2000 or commercial steam
praduction. Collect cuttings if possitile. If steam fracture is encountered,
drill ahead while flowing per geologist and engineer directian.

16. POOH, perform rig test to determine approximate flowrate, wellhead
pressure, wellhead temperature, noncondensable gas content, condensate ph,
gtc. Test long enough to ascertain native geathermal fluids being produced,
shart-term pressure stability, and adequate cleanup.

17. 1f production is non-commercial per engineer, drill ahead or sidetrack
as req'd. Obtain authorizations from appropriate agency personnel prior to

18. On completion of drilling 0perations,\lagdown drillpipe, ND BOP, return
rental equipment, RDMO rig, cleanup location.

19. Prepare and submit completion reports, as req'd. - Re-contour and
reclaim/revegetate location as required per approved Plan of Dperations and
BLM/Forest Service direction.
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HZS5 Safety

The H2S safety company will be called out to perform certification training,
install and maintain properly cperating H2S monitors, and provide on-
location advice and expertise regarding safety related items. The monitors
will be rigged up prior to spudding the tiole, and the safety man will be -
available on location after drilling out the production casing.

In all matters of safety, the H2S safety man has the FINAL wWORD on
procedures.

H2S manitors will be installed at the following locations:

1. Mud return line

2. Vicinity of floor

3. ¥icinity of wellhead/B0OP's

4. Additional locations per Safety Man direction, MEl/contractor
recammendations.

windsocks will be installed as to be visible from various-areas of location.
An H2S warning sign (with green/yellow/red warning flags) is to be
installed on the access road, and the appropriate flag will be displayed,
depending on current operations. Twao different briefing areas will be
estabiished, to aliow safe briefing in any wind condition. Emergency
breathing equipment (5 min. and working-size Scott Air Packs; workline
hase; high-pressure air bottles in safety trailer, etc} will be available.

Prior to spud, all rig personnel shall successfully complete an H2S
training/certification course presented by the safety man. This will include
Air Pack use, operation and location of H2S monitors around the rig, location
and use of briefing areas, and general information regarding safety.
Throughout drilling operations, rig personnel will have procedural update
briefings, safety meetings, etc., as needed. '
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H2S ALARM PROCEDURE
POST PROMINENTLY IN DOGHOUSE

IN'-CASE OF H25 ALARM:
1. MASK UP WITH ESCAPE UNIT

2. 60 IMMEDIATELY TO THE UPWIND BRIEFING
AREA

NO EXCEPTIONS UNLESS DIRECTED BY H2S
SAFETY MAN ON LOCATION
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Casing/Cementing Program

String Hole Size Caging size Weight Grade Thread Top Bottom
Conductor 267 207 S4ppf - K-55 BT&C O 40-80
Production 17 1/2° 133/8" ©6lppf K-55 BT&LC ¢ 400

Al casing string settings approximate subject to confirmation that actual
formation is appropriately competent.

Conductor tao be cemented with locally available Redi-Mix. 13 3/8
production string to be cemented as follows:

Shoes, collars: Run stab-in float collar ene joint above casing guide shoe on
bottom. Tack weld bottom of collars on bottom 3 joints, inciuding float
collar. Clean and Thread-Lock all threads on float collar.

Centralizers: Run centralizer in middle of bottom 2 jts. Then one
centralizer on every other collar to within 100 feet of .-,urtax.e Mo
scratchers.

Lead slurry: 1:1 ratio of Class H cement: perhte +3% gel + 40% 5-8 (silica
flour) + . 75% CD-31 (friction reducer)

Tail slurry: Class H cement + 40% S-8 (silica flour) + .65% CD-31 {friction
reducer)

Both cement stages should be retarded to give 2-3 hours at approgimately
280 Deg F.

Yolumes: 60" 13 3/67 csgin 20" 94 ppf c99.(19.124" i.d.). 61.2 cu. fL.
340° 13 3/8" csgin 17 1727 OH: 236.2 cu. ft.
sing 308/ 1008 excess in casing/open haole, total volume: 552 cu. ft.

Using stab-in tool on drillpipe, stab into float collar. Cement through
drillpipe. Pump Lead Slurry until good returns are observed at surface. Then
pump Tail Sturry.  Pump enough water to clear surface equipment, then pull
drillpipe out of float collar, dropping cement from drillpipe on top of float
collar.

WQ0C 12 hrs or until samples have set.  Observe cement; if falling, bring
back to surface adding cement with 17 pipe.
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Blowout Prevention equipment, 13 378" casing

All BOP equipment capable of passing 12 1/4° bit/BHA.
From casing going up:

1. 13 3/6" SOW x 12°-400 cesing head w/ two 3° wing outlets with 3" 2000
psi wing valves, with 3" companion flanges.

2. 127 400 RTJ WKM Power Sesl through-conduit gate valve, with geothekmal
trim for steam service with 300 Deg F steam containing approx. 7% carbon
dioxide and approx. 0.13 H2S

3. (Crossover/DSA as req'd: 127-400 x 12°-900} 12" 900 series Banjo Box,

with 127 blooie Line, and 10" or 12" blooie line valve, reducers as req'd on
blooie line. '

4. 12" 900 series double gate rani preventer, 1 ram CSO, 1 ram drillpipe

3. 127 900 series rotating head, with high temperature/H2S rubbers.
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