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Production Well Drilling Program
Cove Fort - Sulphurdale KGRA

Objective: DrlllfLomplete steam production weH to +2000 TD . Conductor
casing 20”7 set at +60-120°, 13 3/8" production casing set at +400-900Q°, 12
1/4" apen hole to 2000° or producing formation.

September 1887
Updated October, 1988

Mather Earth - Industries, Inc ,
Production Office

3761 South 700 East

Salt Lake City, UT 84106

- B01-263-8300
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Abbreviated sequence of operations:
1. Frepare location and sump per attached dwgs.
2. MIRU ratary rig on conductor.

3. DrilY 26" hole o 60-120" GL. Dphonuﬂg rathole digger may be utilized
instead of rig.

4. Run 207 conductor pipe to TD and cement from TD to surface. WOC.

5. Install master valve and rotating head/diverter an 20" cdnductor,

- optionally as required. PU 17 1/2" drilling assembly and drill aut 20°

conductor using mud. Drill 17 1/2" hole Lo approx. 400°-900". Take
directiona) surveys approx. every 200 feet. Maintain straight hole as is
possible, max. deviation 4 degrees at TD. Maximum allowable rate of change
1.5 degrees/ 100",

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

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

8 RU comp'reséors; Drill 12 1/4" hole with air/foam, as appropriate, to

- 2000 ar commercial production.

9. Perform rig test to obtain approximate flowrate, WHP, WHT. Run
downhale surveys per engineer and qeuloglst direction. Run logs as required
by requlafaru agencies.

-10. POOH, Yaydown drillpipe and tools, RDMO, release rig, return rental

equipment.

11, Prepare and subrmit completion reports to apprnprla q nci
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Detailed sequence of operatlons .
{(Naote: All operations are to be in accordance with approvpd Plan of
Operations for CFS KGRA)

1. Prepare location and sump pér attached drawings. Prepare 3' deep well
cellar using & ;ﬁam culvert, with gravel in bottom and drain to sump.

2. MIRU rotary rig, drill 26" hole to approx. 60-120" 6L, subject to
confirmation of competent formation.

2a. aphonal} Mob. rathole digger to drill 267 hole to approx 60-120° GL.

‘vd

. Set 20" caﬁmq in hale; cement from TD to surface with Redi-mix cement.

4. {MIRU rotary rig, centered on conductor.) install extension 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 207 conductor. tnstall H25 monitoring equipment per
attachment. At this point, all rig personnel are required to have current H2S
certification frn::m H25 safety company man. All personnel shall be familiar
with attached HZS alarm pracegure.

5. Spud well with 17 1/2" dritling 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 107, as directed by geologist.

6. At casing depth, RU and rurn E-logs per permit réquirements. RIH and
circuiate following-logging.

7. Run 13 3/8 casing per attached casing pragram with stab-in float collar
located 1 jt above shoe on bottom. -

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

3. Cement 13 3/5" 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" SOW % 12"-400 casing head

w/ two 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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manufacturers written procedurs, NU 12f—4!3l:!' master valve and 127 BOP

- stack per attached Gl"a'\"'.""i ng.

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

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

14. POOH, PU ot&blh/_pr‘o, per E:HA program RU compressors, RIH blowmq
hole dry with air.

15. Drill 12 174" hole with air system to 2000° or commercial steam
production. Collect cuttings iT possible. If steam fracture is encountered,
drill ahead while flawing per geologist and engineer direction.

16. POOH, perform rig test to determine approximate flowrate, wellhead
prescure, wellthead temperature, noncondensable gas cantent, condensate pH,
etc. Test long enough to ascertain native geothermal fluids being produced,
short-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 priar to

18. On completion of dritling operations, laydoyn drillpipe, ND BOP, return.
rental equipment, RDMO rig, cleanup location. :

19. Prepare and subimit completion reports, as reqg’'d. Re-contour and
reclaim/revegetate location as required per approved Plan of Operations and

BLM/Forest Service direction.
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H2S Safety

The H2S safety company will be called out to perform certification training,
install and maintain properly cperating H25 monitors, and provide on-
location advice and expertise regarding safety related items. The monitors
will be rigged up prior to spudding the hole, 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 FIKAL WORD on |
procedures.

H2S monitors will be installed af the following locations:

1. Mud return line

2. ¥icinity of floor

3. Vicinity of wellhead/BOP's

4. Additional lacations per Safety Man direction, MEI/cantractor
recommendations.

Windsocks will be instialled as to be wisible from various aress of location.

“An H2S warning sign (with green/yellovw/red warning flags) is to be

installed on the access road, and the appropriate flag will be displayed,
depending on current r_\perations. Twao different briefing areas will be
establisted, to allow safe briefing in any wind condition. Emergency
breathing equipment {5 min. and working-size Scott Air Packs; warkline
hose; high-pressure air bottles in safety trailer, etc.} will be available.

Prior to spud, all rig personnel shatll successfung 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, Tocation
gnd use of briefing areas, and qeneral information regarding safety.
Throughout drilling operations, rig personnel will have procedural update
briefings, safety meetings, etc,, 8s needed.
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H2S ALARM PROCEDURE
- POST PROMINENTLY IN DOGHOUSE

"IN CASE OF H2S ALARM:

1. MASK UP WITH ESCAPE UNIT

2. 6O 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 Cacing size Weight Grade Thread Top Fottom
Canductor 267 20" Q4ppf K-55 BT&C O 40-80

Production 17 1/2° 133/8" oOlppf K-55 BT&C ¢ 400

All casing string settings approximate subject to confirmation that actual
formstion is appropriately competent.

Conductor to be cemented with locally available Redi-Mix. 13 3/8

production string to be cemented ss follows:

Shoes, collars: Run stab-in float collar ane joint abave casing quide shoe an
bottom. Tack weld bottom of collars on bottom 3 jeints, including float
coltar: Clean and Thread-Lock all threads on finat collar.

Centralizers: Run cantralizer in'middle of battom 2 jts. Then one
centralizer on every other collar to within 100 feet of surface. Mo

scratchers.

Lead slurry: 1: 1 ratio of Class H cement; perlite, +3% gel + 40% S-8 (silica

flour) + 758 CD-21 {friction reducer)

~

Tail slurry: Class H cement + 408 S-8 (silica flour) + 65% CD-31 {(friction
reducer) '

th Le"npnt stages should be retarded to qwe 2-3 hours at approﬂmafeu

" 12 3/6" csg in 20" 94 ppf ceg.(19.124" id)61.2cu ft.
- 34013 3/87 rsgm 17 172" OH: 236.2 cu. 1t
Using 308/100% excess inc :smq, open hale, total volume: 552 cu. fi.

'sinq stab-in tool on drmmpe stab into flost collar. Cement through
drillpipe. Pump Lead clurrg until good returns are observed at surface. Then
pump Tail Slurry. Pump enough water to clear surface equipment, then pull
drilipipe out of float collar, druppmg cement from drillipipe on top of float
collar..

WOC 12 hrs or until samples have set. Observe cement; if falling, bring
back to surface adding cement with 1~ pipe. ‘
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Blowout Prevention equipment, 13 378" casing

All BOP equipment capable of passing 12 1/47 bit/BHA.

From casing going up:

1. 13 3/8" SOW » 127-400 casing head w/ two 3" wing outlets with 3° 2000
pst wing valves, with 3° companion Tlanges.

2. 12" 400 RTJ WKM Power Seal through-conduit gate valve, *.~'-.f1'th‘geothermal
tritn for stearm service with 300 Deg F steam containing approx. 7Z carbon

‘diogide and approx. 0.1% H2S

3. {Crossover/DSA as req'd: 12"-400 x 12°-900) 127 900 series Banjo Box,
wi‘th 12" blooie Line, and 10" or 127 blooie line valve, reducers as req'd on
blooie line.

4. 12" 900 series double gate ram preventer, 1 ram €SO, | ram drillpipe

5. 127 900 series rotating head, with high temperature/H2S rubbers.



LITHOLOGIC LOG OF MEI WELL P-8&-1A

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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Thiz report describes the lithologies and alteration
minerals encountered in MEIl well P588-1A' which was sampled to a

depth of 1170 feet. A graphic log summarizing these data is

- attached.

Lithologic Relationships

P-88-1A encountered several different volcanic and
sedimentary lithologies. The upper 40-280 feet consist of
e e N ————— . —

variably altered}coarse—grained Three Creeks Tuff of the Bullion
Canyon ‘Volcanics. This ash-flow tuff is characterized by
approximately 50% Rﬁgnpcryspé of quartz, biotite, potassium
feldspar, plagioclase, and hornblende. Quartz phenocrysts, which

commonly are dipypamidal in form and biotite crystals up to

"several millimeters across are diagnostic of this unit.

The matrix of the'Three Creeks Tuff ranges from light gray

. between 40 and B0 feet to - medium gray (80:140 feet) and reddish-

brown (;40—280 feet). Thin sections of other MEIl wells indicates
that the <color of the matrix primarily Treflects the extent of
hydrothermal alteration.’ In general, the color of the matrix
changes from dark gray and reddish-brown to light gray as the
primary potassium feldspa} and ‘cristobalite formed during
devitrification of the -shard and ash matrix‘_are progressively
replaced by quartz. o

4 The rocks encountered between g§gﬂmggg_éﬁo feet consist of
dggiterwlixﬁmflgﬂs'and bréccia., Similar rocks occur between g?Q
%ﬁd ggé feet {; 5-88-1. Thin sections from S$-88-1 show that the
dacite contains 5 to 10% phenoqrysts of plagioclase, biotite,

hornblende(?), and magnetite in a fine-grained groundmass of

———

plagioclase microlites and dExjtgified glass (potéssium_fg}dspar
and cristobalite?). The associated breccia is hematite—richwénd
cohg{été entirely of q§cite fragments cemented{by quartz. The
high percentage of quartz cement is indicative of'igitially high
pqrqsities.‘wThese "features suggest that the breccia is an air

fall deposit erupted during dacite volcanism near the vent. The

Sen S

. s N

gttt o . . : 1



-aN |l ..

| . ' d A | g i :
g : i 8 3 H i i

dacite rests onAeoarse-grained Three Creeks Tuff.

Domes and hypabyssal ~intrusions of intermediate composition
have been mapped in the Sulphurdale area by Moore and Samberg
(1879). These rocks, which they called {etlte porphyry,
typically carry phenocrysts of plagioclese, <pyroxene, “and
pseudomorphs of an iron-bearing mineral that hay be either
hornblende of biotite. Field relatioﬁships demonstrated that the
latites were emplaced after deposition of £he Three Creeks Tuff
at 27 my but prior te efeption ~of the Osiris Tuff 22 my 'ago.
Moore and Samberg (1979) suggested that . the volcanic activity
which produced the latite domes was related to emplacement of a

large quartz-monzonite intrusion located beneath Sulphurdale.

Although intermediate 'composition lava flows containing

phenocrysts ef plagiocliase, hornblende and biotite occur beneath

the Three Creeks Tuff in the lower member of the Bulllon Canyon

. /6
Volcanics,  none are known to occur w1th1n this ash-flow sequence.

- -These lava flows are typically altered to mixtures of quattz,

WSO

illite, epidote, and calcite. The absence of similar propylitic

elteration in the dacite porphyry in S—88—1,.suggests, but does |

not prove, that it was erupted after deposition of the Threev'ﬂ

Creeks Tuffvand is correlatiVe“with latite volcanism. ~——"

_

The dacite’porphyry in P-88-1A is underlain by reddish-brown

to gray coarse-grained Three Creeks Tuff (340 - 670 feet).
Although the ash-flows are generally only weakly to moderately
altered between _340 and 580 feet they are stfongly altered
between 580 and 870 feet..

Between 670 and QBBM;eet P-88-1A penetrated a fine-grained
ash-flow tuff that is mineralogically similar to the overlying
Three'Creeke Tuff. The fine-grained ash-fliow tuffs are reddish-
brown to light gray in color. As in the overlying ash-flow
ﬁuffs, theu colqr‘of the matrix appears to be a- function of the
extent of hydrothermel'alferation. In contrast to P-88-1A, the

upper contact . between the coarse- and fine-grained Three Creeks

Tuff in S-88-1 was encountered at a depth of 655 feet. The base

s
o
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of the fine-grained ash-flow tuffs 1In S5-88-1 wag found at 825

feet. [z T S N , ol
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Chips collected from depths below 930 feet in P-88-1A

consists mainly :of a white; vitreous quartzite. Thin sections

0 v

from the - base of S-88-1 “show that the chip samples contain

1

gquartz-rich sedimentary rocks ranging from quartzites cemented by

quaftz‘iovergfowths to finefgrainéd sandstones and siltstones

cemeﬁted by'vclay mineralé (illite or illite/smectite) and

calcite. In addition, fragments of .fihe-grained liméstqng are
presenf in some of the chip samples. A ,
The basement rocks in the Cove Fort-Sulphurdale area include

sandstones, siltstones, and limestones that range in "age from

Triassic to Pennsylvanian} These sedimentary deposits are capped

by the Tertiary or upper_Cretaceous Price River Conglomerate

which contains clasts of the basement rocks.

The sedimentary rocks in P-88-1A are capped by a silicified -

fragmental horizon. Thin sections from the upper part of 'fge
gédimentary section in S-88-1 show that individua} chips_contain
fragments of ©both sedimenﬂary Aand volcanic '}ithologies in a
matrix .of calcite and fine-grained quartz. . The vapiety'of
lithologies ‘present in the chips suggests that the rock

underlying the Three Creeks:Tuff is 'an'altered“conglomerate and

— B , /

¢

not a hydrofhermal or fault breccia.

Hydrothermal Alteration
Hydrofhérmal~alterationp of the rocks in P-88-1A is typical

of‘moderate'temperatdre regimes (less than 200° to 250° C). Thin a

section examination of samples ffom'the adjacent -well, S-88-1,

“indicates that hydrothermal‘ alteration " has ' produced mineral

‘assemblages consisting of quartz, clays, iron oxides, and pyrite.

Four zones of intense silicification were observed during -

logging of the cuttings from»BfBBfiA. These zones occur at 40 to

140 feet, 280 to 340 feet (hematite breccia), 580 to 670 feet,

‘and 900 to 930 feet.

o Rapdit ] R A
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Pyrite is the enly sulfide mineral cbserved Iin the cqttings
from P-88-1A. It . is closely associated with the silicified zones
occhrring in the lqyef_ﬁalf of the well. &ao (focs .

Thin sections of cuttings from S$-88-1 show .Fhet the clay
minerals .present 1in the altered rocks includE'ka;f;n, smectite,
interlayered illite/smectite, chlorite/smectite, and celadonite.
Light green smectite end interlayered illite/smectite are present
throughout this well as alteration products of Dbiotite,
hornblende, and feldspar phenocrysts. These sheet silicates are
frequently associated with iron oxides (magnetite and hematite),
éphene,'and'calcite in the altered ferrbmagnesium minerals and
with calcite in . the altered feldspars. Bright'green celadoﬁiie
appears to be present in the rocks below'about 700 feet.

Kaolin is present. in the silicified ash-flow tuffs
encountered in the upper 140 to 155 feet of wells P-88-1A and S-
88-1. A tHin section cut at 65-75 feet in 5-88-1 shows that the
kaolin occurs mainly as a f1ne grained alteratlon product Qfﬂthe
feldspar and blOtlte phenocrysts. Its presence in P-88-1A at 100
feet was conflrmed by }myay analysis of the cuttings.

The presence of kaolin is indicative of alteration by fluids
with loQ“pH' whereas alteration assemblages characterized by
illite/gﬁectlte are more tyﬁical of near neutral fluids. Both
ﬁypes of alteration are present in the shalloy samples of the
Three Creeks Tuff suggesting that these rogie'have been affected
by two distinct fluid types. The presence ef silicification
associated with secoﬁdary ;illife/smectite in the - shallowest
~samples furthermore suggests that the bulk of the alteratloe
‘produced by ‘the near neutral fluids pregﬁiee the active
geothermal system. In contrast, acid watere”;re QEEE?HLJY being
formed .by oxidation of hydrogen sulphide released through gas
vents lecated around Sulphurdale. Thus, the kaolin is probably
related to- recent geothermal activity. o

Veins conta1n1ng various -proportions of calcite, quartz,

smectite, and illite(?) are found throughout the wells studied.
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5, bharite or snhyarite are also present. Thin sections

In place
show that the wveins cut’ all rock types and alteratiaon
assemblages. Because of the small size of the chips, it has not

been possible to establish the relative ages of the veins from

crosscutting relationships.

Structural Relationships
The distribution of alteration assemblages and rock types in

P-88-1A suggests. that the well crossed faults at 280, and §§O

feet. At 280 feet, dacite porphyry is gzgrlain by Three Creeks
Tuff. 1f as suggested, the dacite porphyry postdates the ash-

flow fuffs, then this fault is probably a tgﬁwgngle nggakmfaglt
associated .with the }argeugcafe Landsli@e blbqks(that occur at
é&iphurdale.. The orientatiog—;f-£he fault at 630 feet cannot be
deduced from the stratigraphic relationships. However, the

presence of silicification in ash-flow tuffs at these depths

implies that the faults are post Miocene .in age and therefore theq1;mu?“‘

sense of movement is likely to be normal.

The presence of sedimentary rocks at shallow depths in all

MEl wells except 24-7 implies that the wells located to the south

of 24-7 are drilled into an’ ggﬁhrowq fault block. The faults

- 'which bound this block must have been active prior to the

deposition of the Three Creeks Tuff since the lower member of the
Bullion Canyon Volcanics is absent in MEI wells drilled to the

south of *24-7. A long period of activity on the east-west fault

located just south of well 24-7 is indicated by the juxtaposition

of the Three Creeks and Red Tuffs on the hill just south of this
well. The depth to the sedimentary :basement is significant

because it appears to be the primary reservoir in the MEl wells.

Summary and Conclusions
Lithologic and alteration studies of MEl wells P-88-1A and
S-88-1 indicate -that the steam produced by these wells |is

contained in fractured sedimentary rocks that underlie the Three
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Creeksa Tuff. An altered conglomerate containing fragments of\j
quartzite, siltstone, limestone, and lava flows marks the contact f

between the Three Creeks Tuff and the sedimentary basement inf

these‘Qellsg N

A distinctive dacite porphyry and bréccia was encountered at
a depth of about 300 feet in both P-88-1A and S5-88-1. ' The dacite
may be correlative with -latite flows and domes that intrude and
ney. M intrude
overlie the Three Creeks Tuff. The dacite flows are in turn,
overlain by 92§;sefgrained Three Creeks Tuff that may be part of

a thick gravitational glide block which moved from the east to

west.

At least two periods of hydrothermal alteration have
affected the rocks in P-88-1A. The initial period of alteration
was characterized by the deposition of quartz, mixed layer clays,
calcite, iron oxides, sphene, and pyrite in of/the volcanic rocks
and the conglomerate at the base of the vo(éanic section. This
alteration appears;td,be related primarily a hydrothermal system
developed above a- - Tertiary qgartz monzonite intrusion that
underlies the Sulphﬁrdale area. Secondary minerals related to
the present'geothermal system inqlude kaolin and minor anhydrite.

These minerals occur in the upper 150 feet of P-88-1A.

References A _

Moore, J.N. and Samberg, S.M., 1978, Geology of the Cove Fort-
Suiphurdale KGRA: University of Utah Research Institute Report
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DEPARTMENT OF NATURAL RESOURCES
DIVISION OF WATER RIGHTS .
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Narman H, Bangerter
Governor
Dee C. Hansen
1636 West North Temple, Suite 220
Salt Lake, City, Utah 84116-3156
801-538-7240

Executive irestor
Robert L. Morgan

Sune Engineer

R Y N O PR BTN A R0 SRR T AT

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 location 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 Tetter you are hereby granted permission to drill, subject to the
following conditions: :

1. Your request is épproved 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 Delano
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 opportunily emptoyer



for o
b- ,(- : ﬁ N-

.
i

The driller must be bonded and have a current Utah

water well driller’s Ticense from the Division of Water
Rights.

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

wells drilied within the state.

The wells may be drilled to a maximum depth of 2000 feet,
more or Tess. 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 driiling 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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10.

11.

12.

13.

Mud return temperatures shall be monitored and recorded
at least with the addition of each new drill 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 Tayers
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 app]icant shall provide for proper and safe disposal
of any geothermal fluids produced during the driiling 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.
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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 tru]y,

Directing Appropriations Engineer
KLJ:JS:rc
cc: Gerald W. Stoker

Jerry Bronicel
Delano Development Company
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p88-14 (Cl
Daily field cost estimate summary
JCH 3/23/89
Date Daily Cost | Cum Cost Comments
Friorto 2/1/8% 65,712 _ WH, ¢5q
241789 3242.00 63,994  Staririgdownon P88-2
/2789 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
247489 70,360
2/8/89 70,360
2/9/89 70,360
2/10/89 70,360
2/11/89 70,360
2/12/89 70,360
2/13/89 1655.43 72,015 |Building location
2/14/89 1314.00 73,329
2/15/89 1378.00 74,707
2/16/89 388273 78,590  [set/cmt conductor, mave rig
2/17/89 46:46.50 83,237 : '
2/18/89 7521.40 90,758
2719789 2382.00 93,140
2420489 1250.00 94,390
2421789 94,390
2422789 94,390
2023789 94,390
224489 1 LA 100,292 iDrilling 26" hale
2025489 829063 108,587  lemt 20" ¢sq, parted
226489 4411 56 112,999
2427789 Si175.00 118,174
2428489 1500.00 119,674 | Start rigdown for move 1N
371789 359910 123,273  irathole driller: cond, rh, mh
342789 3614.00 126,837  iskidrig
373789 1850.00 128,737 [bigsnow
374789 1 871960 137,457
345789 10203.81 147,660 |drlg 26" holeon F83-1A
3/6/849 241250 150,073 [cmt 20" c3g, NU
347789 6095.30 156,168 istartdrlg17 t/2"
3/8/89 14391.02 170,559 .
3/9/89 25099.00 195,658
3710789 6616.00 202,274 irun/omi 13 378 ¢
3/11/89 8444.00 210,718 |NU 12" stack
3/12/89 9805.31 220,524 |drig12 1/4"
3/13/89 13724.01 234,248
3/14/89 5280.31 237,528 |Start rigdown
3/15/89 2570.00 240,098  [movingrig
3/16/89 23260.00 | $242,458 {rigmoved toyard
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