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COMPLETION REFPORT FOR 5-88-3
Sulphurdale, Utah

I. ABSTRACT

ab-Tagnt=31 exploratory "slim hole" desi
v Mother Earth  Industries, Ino. or Pand owred in
Dexlano Development Dompansy betwaen the dai o f
) 10 and Dotober 22, 1988. The well is 2937 +t. soubh
and = 295 ft. sast of the northwest corner of ﬁsctiJn 7,
TZ2&E, Rél, SLEREM.

senetrated highly fractured

of the upper zon2 of the

Bullion Canvon Yoloanic
and encountaered steam with minor HaES a

The well was drilled fto a total depth of B30 +f=et and has
Been shut in pending plans o drill an offsetting production
walil.

he primse contractor Ffor  the well was Sierrae Drilling
o

T

Company, Salina, Utah; the drilling plan was designsd by
William Jackson of Salt Lake Dity, Utah and modidised by Jayv
.
In

H&ufh of MEI; suwrveys were done by Sunriss Engineering,

of Fillmore, Utah; Safety Services were provided by

SFll Satety ot Evanston, Wyomingsy wallsite geological

SUDS VISl on waq.by Columbia Geoscience of Hillsbmro, Oregorn;

petrographic examination of drill cuttings was  done by

Joseph Moors of Salt Lake City, Utah., 411 other activities
ware conducted by Mother Earth Indu»frlm”,'InL"

LJ
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Figure 1 depicts the location of bhe well relative
seCtd on Corner; I (in pocket) is a survey pl:
Flamt  wicinity showing
tions of the several wells drilled in the are
i t s and portion

el ine griod.
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ITI. WELL DRILLING AND CONSTRUCTION HISTORY

1i ng l,n‘\mp ANy

bhit
. hole—opsner then us
=ize Euirdblw +or 4 condustor oa

1a2n, DEOESAL., AT, Srhedule
ard LhmPnte‘ in place through the

drilled outb
by Ootaobsr
J-55, BT

twpe b high
N g spent cutting off
and nippling wp and Le_tlnq all the blowuux Py
equipment on the 7% casing. Approval  of the pressure tes
was  obtained from  the lltah Division of Water
representitive at 1515 hrs on Ochober 172,

ixture.,

cement, drilling resumed st 0000 houwrs on

B Y = £ ]

A &,_J mill oottt bit arnd conh

4
dot

i
Fest per how to the

£ small steam entry was recorded  at

and a = Flow was encountered
2458446 KR, The, +flow of steam died bt
22, but o when the hole was

DOtober 23, steam Flow st

oy cribing dailv events betwsen Qctober
0 and lotober 232, 15 T is report as Appenodix
. Filigure 2 is a profile of the well as complshted; Figurs 32
is & drilling cuwve showing the rate of drilling progress,
and Figuws 4 shows  the Blowowt Freventsr stack ussd on the
7" casing. Appendix B, attached, is MEI's basic drilling
procedure developed for slim exploratory wells.
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fumarolic, acidic,
BB, the
dependant
TS0 CEER, ; ;
texture below J300
fauiting i
fine grained Wal

andsiioir

o

b

L
~— T
o~

—— e P v CTY T
wWas in S-RBE-1

t block that has baen
downihrown | , more  likely, that the
contAcE dips southwsrd beneath 5-88-3

; and D, ars lithologic and
5 of dri cuttings from this wsll
by d. FMoore and by Al Waible,
bhv sach loggsr.

=
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V. PERMITS
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S5-88-3 DRILLING HISTORY
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Cut
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Witness

RIH

D1

4 T

2" bttt o HOE

with 2.8B75" bit BO-1007HE.,

to 240°KE; slowed to 47 /7hr.

.

to Z50°EB, TD for 7" casing.
foat of 7%, Q08Ft, J-55,

Ll
awie

S1T7g.

2rnt casing through dreill

"

ofd 12" and 7Y casings and
test. Held 46%0-&20 psi for
=20l and approved by UDWR.
3 try to drill with ale hammer,
FOOH: RIH with 6.28" mill ftooth
11 oul cement and plug to 25

minutes,

na luck:

bit.
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*Slim Hole" Drnilling Program

Objective: Drill/Complete exploratory hole to +1500° TD and evaluate
formation. Conductor casing 13 3/8" set at :40', surface casing
set at :250°, 6 1/4" open hole to 1500° or producing formation.

Prepared by: Jay C. Hauth, July 1988
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Sequence of Operations

1. Construct location and sump per attached drawing
2. MIRU rotary drilling rig.

3. Mix spud mud per attached drilling f Iuids program

4. Spud well with 17 172" bit and drill to +40". Run and cement 13 3/8"
conductor with Redi-Mix.

5. Visually inspect and note on Tour Sheet whether all drill pipe is white
banded, specifying that it meets AAODC API Class |1 inspection as to the
following:

1. Electromagnetic inspection of tubes (Sconoscope or Scanalog)

2. Wall thickness and cross-sectional area (Ultrasonic or gamma ray)

3. Tool jt inspection (electronic or mag particle)

Also check to see that all drill collar connections have been mag particle
inspected and that all bottom hole assemblies have been magnafjuxed prior

*to delivery. Note condition on Tour Sheet. Ensure that 7 casing Is on

location and in position to run. Ensure all casing accessories, wellhead
equipment, and circulating head are on hand.

6. RIH with 9 7/8” bit and drill with mud to £250°, depending on geology.
Remove thread protectors, clean threads, drift and measure casing while
drilling surface hole. Measure KB height and log on Tour Sheet. After casing .
point has been selected, drill any additional hole that might be required so
that casing can be landed within 1’ of bottome, and still space out correctly
on surface. Maintain hole as straight as possible while drilling. Take drift
shots every 100-200°. Run maximum reading thermometer on each survey.
Maximum angle at TD 4 degrees or less. Maximum rate of change | degree
per 100". Monitor and record flow line temperatures every hour. Catch 2
sets of formation samples every 10"

7. Upon reaching desired depth, circulate and condition mud until shaker
screen s clean and viscosity is less than 45 sec/qt. Make wiper trip. Check
for fill. If hole is in good condition, circulate bottoms up, POOH, and
laydown 9 7/8" drilling assembly. If tight hole was encountered on wiper
trip, then make another wiper trip. It may also be necessary to further
condition mud.

8. Rig up and run 7° casing to TD, per attached casing program. Run in hole
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slowly to avoid breaking down formation and losing circulation. Circulate
past any bridges encountered. Use proper makeup torgue on casing, and
geothermal casing dope on threads.

9. Once casing has been run to TD, circulate hole clean, while reciprocating
casing, with at least two full circulations. Circulate until hole is clean,
mud is in good shape, and viscosity is less than 45 sec/qgt. Check bottoms
up time to be sure mud is not channeling. '

10. When mud is in good shape, cement casing as per attached cement
program. Monitor and record cement data per program. Catch cement
samples as requested, Continue to reciprocate casing while pumping
cement. Land casing within 1" of bottom. Center casing in rotary table.

11. WOC 8 hrs. (check samples to determine if additional time is req'd)
Monitor cement in annulus. If it falls back, bring it back to surface with 1~

pipe.

12. Land and cut off 77 casing. Weld on 77 x 300 SR Starter flange. Test
between welds. Check with level to be sure flange is on correctly. Callout
surveyors to survey casing head location.

13. Make sure that BOP equipment has been inspected by the manufacturer
or an authorized agent prior to arrival and that all equipment is proper and
in good shape on delivery. All BOP rubbers are to be high-
temperature/geothermal quality. Nipple up BOP equipment per attachment,
Test 77 casing and BOP equipment to 500 psi with BLM representative
present to witness. Log test data and request BLM witness to sign name and
successful test completion on Tour Sheet.

14 Trip inhole with 6 1/4" mill tooth bit and tag cement. Log top of
cement on Tour Sheet. Drill out baffle plate, cement and float shoe from 7°
csg with spud mud. Drill 10° of formation and then trip to pick up button bit
or hammer/hammer bit. If the decision is made to air drill, run float in bit
sub and unload mud out of hole with air on the trip back in. If the decision
is made to drill with mud, then displace the spud mud out of the hole with
the gel/water/polymer system when you reach bottom with bit. See
attached mud system details.

13, Drill 6 1/47 hole with air, foam, or mud to 1500°, or until producing
formation is encountered. Test formations per engineer’s direction, log per
permit and engineer/geologist requirements. Operate BOP on each trip out
of hole and log on Tour Sheet. Ensure accumulator is holding pressure.
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16. Upon reaching TD, circulate hole clean, laydown drill string, ND BOPs,
clean location and release rig.

17. Submit all reports as required by regulatory agencies.
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Drilling Fluids Program
17 1/2" and 9 7/8 ~ surface hole, O- ¢;

Mud System: Gel, lime, water, LCM (Spud Mud)
Mix 15-20 Lb/Bbl bentonite in fresh water. Flocculate with lime.

weight: As low és possible with mechanical solids control equipment
Viscosity: 45-55 sec/qt or as needed to clean hole

water 10ss: No control

Total hardness: No control

pH: Mix lime through chemical barret to maintain 9.5-10.5 pH

Comments: Lost circulation through this interval is possible. No formation
pressures are anticipated. Keep plastic viscosity down and yield point up.

Run solids control equipment continuously. Break circulation slowly and
trip slowly. Use Desco to thin mud if necessary.

6 1/4" Hole, 2250" - TD

Mud system: Polymer, gel, soda ash, Desco, high temp thinner. Drill out
cement with Spud Mud and then dump Spud Mud. Build new system. Mud up in
clean steel pits by mixing, with fresh water, 1/2 Ib/bb) caustic soda and a
ratio of 8 bentonite to 1 Drispac regular. Mix bentonite first and then
slowly add (30 min/sk) Drispac. (Substitute a high molecular weight
anionic liquid polymer such as Magcobar Rapid Mud for Drispac if so desired)

Weight: As low as practical with water and mechanical solids control
equipment.

Viscosity: 38-45 sec/qt with bentonite and Drispac (8:1 ratio of
bentonite:Drispac) Stay on this ratio to maintain viscosity after Mud-up.

water Loss: No control

Total Hardness: Below 300 ppm with soda ash.
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pH: 9.5-10.5

Rheology: Control flow properties at reasonable levels with Desco thinner,
If downhole temperatures increase to where Desco is not effective, then use
high terp thinner

Torque, Drag, Hole Stability, and high temp lubricant: Add 2 ppb Soltex
additive as necesary. '

Lost Circulation (surface Lo TD). Methods to be used as follows:

1. Lost circulation materials such as nut plug, cotton seed hulls, saw dust,
medium Kwik-5eal, etc.

2. Gunk Squeezes

3. Cement

4. Lighter-than-water drilling fluids

Abnormal Presure: Weight material (barite) should be on location at all
fimes.

Corrosion: Add corrosion inhibitors such as oxygen scavengers or scaling
amines to control corrosion.

Stable Foam Make-up:

Mix 1/2 - 2 ppb Drispac in water

-2 ppb soda ash

S-10% foamer just before use (use alpha olefin sulfonate for high temp
foamer)

Air-Mud ratio required = 100:1 to 300:1

Special considerations:

1. Drilling recorder to monitor rate of penetration '

2. Catch drill cutting samples (2 sets) every 10°, cleaned, sacked, and
labeled in accordance with geologist direction.

3. All lost circulation zones encountered shall be recorded in Tour book,
recording both the depth at which the loss occurred, as well as amount and
rate of fluid lost.

4. In and Out temperatures, both mud and air, shall be recorded in Tour book
every hour.

S. Temperatures should be taken with every directional survey by running a
maximum registering thermometer in the survey instrument. |
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Casing Program

Conductor casing: +40° 13 3/8" 61 ppf J-55 BT&C in 17 1/27 hole

Surface Casing: £250" x 77 J-55 20 ppf ST&C Range 2 Casing
Torque: 3200 ft-Ibs
Drift ID: 6.331"
Strength ratings:
Yield - 2992 psi
Collapse - 1816 psi
Tension - 187,200 Ib

Accessories:

Float equipment: flapper type conventional float shoe on bottom of string
and baffle plate installed one jt up from bottom

Centralizers: 2 centralizers installed in the middle of the bottom 2 jts (77
X 9 7/8" bow type)

Wellhead equipment: 77 x 300 SR SOW starter flange for wellhead. 300 SR
gate valve for master valve.

Notes:
- Tack weld shoe, also top and bottom of couplings on bottom three jts |

- Lower casing in hole slowly to avoid formation breakdown and lost circ.
- Use geothermal grade thread dope on casing threads



Cementing program

+250' x 9 7/8" hole x 7" casing surf job

Slurry description: APl Class "G6” or "H” cement mixed with 5.0 gal/sk water
Requires: .2301 sk/linear ft in 9 7/8” annulus

Slurry wt: 15.8 Ibs/gal or 118 Ibs/cu. ft.

Yield: 1.15 cuft./sk

water requirement: 5.0 gal/sk or 0.67 cu.ft./sk

Pump time: 1-2 hrs

24 compressive strength: 2915 psi

77 J-55 20 ppf ST&C casing displacement=.0404 bbi/linear Tt or 2273
cu.ft./linear ft.

Note: calculate cement job with 100% excess in open hole; S0% in cased hole
is OK.
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Cementing Procedure:

I. Make prior arrangements with Redi-Mix company to have required amount
of ¢lass "G” or "H™ cement on hand. Inquire as to how much notice they will
require to load the cement and drive to location. Advise them that you will
need the truck clean and free of rocks or chunks of cement prior to loading.
Tell them that you wish the cement loaded and hauled to location dry, and
that you will add the water on location just prior to pumping.

2. Make sure you have circulating head on location prior to running casing.

3. Call out Redi-Mix truck, giving required amount of advance notice, so that
he will arrive on location before you are ready to cement.

4. While you are circulating, rig up 10 bbl stock tank so that you can reach
it with the rig pump suction and so that the Redi-Mix truck can unload into
it. Have large mesh grating on hand so that you can screen out any large
rocks from cement slurry prior to reaching the pump suction.

5. when you are finished circulating and conditioning mud, rig up to cement,
add the mixing water to the cement and mix up the cement slurry.

6. Pump S bbl water down the 77 ¢3g ahead of the cement. Start dumping
the cement slurry from the truck into the stock tank (screening out large
rocks with the grating) and begin pumping the slurry inside the 7 casing
with the rig pump.

7. When all the slurry has been pumped, drop the top plug and displace the
slurry out of the 7° csg with mud. Bump the plug with 250-300 psi. Do not
over-displace more than 1/2 the volume of the shoe jt to bump the plug.
Note the following on Tour Sheet:

1. Time begin mixing cmt.

2. Time begin pumping cmt.

3. Time begin displacement

4, Time received cmt returns to surface

S. Time plug bumped, or time finished displacing

Clean all cement out of rig pump, lines, and stock tank.

8. WOC 8 Hrs. (Check samples to see if extra time is required) Monitor
cement in annulus. If it should fall back, bring back to surface with 17 pipe.



9. Land 77 csg, cut off, weld on wellhead, and start NU BOP equipment.



. )
l- ‘-

H2S Safety

The HZS safety company will be called out to perform certification training,
install and maintain properly operating H2S monitors, and provide on-
focation 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 FINAL WORD on
procedures.

H2S monitors will be installed at the following locations:

1. Mud return line
2. Vicinity of floor

-3. Vicinity of wellhead/BOP’s

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

windsocks will be installed as to be visible from various areas of location.
An H25 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. Two different briefing areas will be
established, to allow safe briefing in any wind condition. Emergency
breathing equipment (S min. and working-size Scott Air Packs; workline
hose; high-pressure air botties in safety trailer, etc.) will be available.

Prior to spud, all rig personnel shall successfully complete an H25
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.



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 H25
SAFETY MAN ON LOCATION
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Blowout Preventer Details; 7" casing

8" 900% rotating head

with diverter 6" flowline

|

Annular (Hydril) BOP
6" 900%

Double Hydraulic ram type
BOP 6" 900*

1-CS0O

1- Drilipipe

Choke & Kill 5pool @ :@
1 valved outlet; !

1 valve and check

B" 300* RF Gate valve

1100 psi test; 680 psi I
@ 300 F WOG

7" Casing head

Ground Level _— —



Slim Hole Completion Details

/ 8" 300* ANSI RF Gate Valve

(Master Valve)

7" Csg x 8" 300* ANS| SOW Wellhead

Ground Level

- B 140 13-3/8"U5561%

{ r +250° 7" JS5 20%

| 6-1/4" Open Hole

1500" TD; or producing formation

Not to Scale
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Mother Earth industries Emergency Notifications

EN numhers are 821 area code unless otherwise speciied

kiarne Comments

Phone

Geothermal Dowér Plant  Main line
MEl Field Office

Mother Earth Industries Jay Hauth ofc
res

wayne Portanova ofc

res

Maureen Haak ofc

res

Darrell Jackson res

Provo City Power George Morse ofc
- Steve Christensen res

Don Fry res

Beaver Valley Hospital ambulance

Fillimore Community Medical Center

Delta Community Medical Center

Beaver County Sheriff (Beaver)

Millard County Sheriff (Filimore) ambulance

Millard County Sheriff (Delta) ambulance

 Utah Highway Patrol (Cedar City)

Delano Development Corp Fee Land: Tom Canada

BLM (Richfield) Larry Oldroyd ofc
BLM (Fillmore) Dave Henderson  ofcC
Toby Manzanares '

BLM (UT state office) Howard Lemm ofc

res
Robert Henricks  ofc

res

527-4641
527-4734

263-8300
268-9369

(602) 998-3991
(602) 488-9475
(602) 998-3991
(602) 488-3247
(801) 743-5363

379-6840
438-2672
375-9580

| 438-2416

© 743-5591

864-5391
438-2862

743-5302

 864-2755

586-9445

(812) 334-2618

896-8221

743-6811

524-3029
486-5820
524-3023
484-2294



Mother Earth Industries Emergency Notifications

Forest Service (Beaver Ranger Dist.) Darwin Jensen 438-2436
Fred Houston
George Perkins

Bell Safety (Evanston) H2S Safety John Richter (307) 789-4013

Penny Construction (Fillmore) Heavy equipment  ofc.  743-6978

Reed Penny : res. 743-5584
Larry Mostrong (Filimore) Welding 743-5552
RMICO (Milford)  Equipment, roustabout, welding 387-2451

o 24 hrs 387-2202

Cudd Pressure Controt (OK City) Well fighting (405) 681-2328

JCH 6/27/88
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SUMMARY _

S-88-3 was drilled to a deplh of 850 feet. Steam 1S reported to have
been encountered at depths of 823 feet and from 843 to 846 reet (Columbia
Geosciences, 1988). Samples collected from the surface to 820 feet qucate
the well was drilled into variably altered ash-flow tuffs of the Three Creeks
Tuff. Stratigraphic relationships in the upper three hundred feet of the well
suggest that it may have penetrated several landslide blocks bounded by

e ———————————

low angle faults. The well was sampled to a depth of 820 feet. Between 750

and 820 feet the ash-flow tuffs are intensely altered and silicified.

Mineralogically and texturally similar silicified zones have been identified in

each of the productive wells drilled by MEL. The occurrence of silicified

rocks at generally similar depths throughout the area, and the presence of

fluid inclusions consistent with present conditions in S-88-1, suggésts that
this alteration may be related to shallow dipping fault zones underlying the
Sulphurdale area. Such faults are known to bound the landslide blocks /

mapped within this area.

STRATIGRAPHY
Well S-88-3 was drilled entirely within variably altered alluvium and

ash-flow tuffs. A lithologic log based on an examination of the cuttings with

a binocular microscope is attached. ’

The upper 80 feet of the well consists of unconsololdated alluvium
containing fragments of Three Creeks Tuff, silicified breccia, minor scoria,
and traces of flow banded rhyolite. The fragments of scoria are relatively
small and angular. No cinder or ash deposits have yet been identified within

the Bullion Canyon volcanics. Thus, the scoria probably represents

fragmental material deposited during recent eruptions of the Cove Fort( Lige SR
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Volcanco. These alluvial deposits are underlain by approximately 30 feet of
biotite-rich Three Creeks Tuff.

A fine-grained ash-flow Luff(?) that is lithologically similar to the unit
we have informally designated the lower portion of the lower cooling unit of
the Three Creeks Tuff was encountered between 125 and 225 feet. The
cuttings consist of approximately 30% randomly oriented phenocrysts of

plagioclase altered to clay, magnetite, and hornblende in a reddish brown

— T

matrix. This fine-grained ash-flow(?) is significantly thinner and occurs at a
much shallower depth than in other MEI wells suggesting that it is in fault
contact with the underlying coarse-grained Three Creeks Tuff. While no

definitive evidence of faulting (e.g. brecciation) was observed in the cuttings,

minor quartz veining is present near this contact. Thus, a fault contact is

possible.

The rocks penetrated by the well between 225 and 800 consist of

upPP

variably welded and altered Three Creeks Tuff. These ash-flow tuffs are

coarse-grained and contain apprdximately 50% phenocrysts of plagioclase,

e ———ae

biotite, and quartz with beta morphology in a matrix of ash and fine-grained

-~White and light gray in the poorly welded zones. The distribution of

individual zones is noted in the accompanying log. The rock is identical in
mineralogy and texture to the upper portion of the lower cooling unit of the

Three Creeks Tull logged in other wells.

The rocks are strongly altered below 750 feel. Between 750 and 800
feet relict textures preserved in the cutting suggest that these altered rocks
are similar to the coarse-grained ash-flows tuffs occurring above 750 feet.

Below 800 feet the primary textures of these rocks have been obliterated.



ALTERATION

The alteration present in S-88-3 can be divided into three types.

These include: .
1. low temperature acid alteration between the surface and 80 feet,
2. argillic alteration between 80 and 750 feet, and

3. silicification between 750 and 820 feet.

Alteration of the alluvium consists mainly of coatings of white,
colorless (gypsum?) and orange (jarosite?) precipitates, hematite, opal, and
clay on the small rounded fragmehts within the cutlings and the
replacements of feldspar phenocrysts by clay. PYrite, associated with
radiating crystals of marcasite(?) are present in the lower 10 feet (70 to 80)
of tﬁis interval. The mineral assemblage found in the alluvium is typical of
acid auered rocks associated with fumarolic activily, and is snmuar to the

mmeral assemblages round within the Sulphurdale pit.

In a few of the cuitings samples, the opal appears to cement

fragments contained within the alluvium. However, no layering typical of .

hot-spring deposits was observed. The presence of sulfates and jarosite(?)

associated with the opal suggests that the silica has been remobilized by

downward or laterally migrating acid sulfate solutions and not to upwelling ~_

hydrothermal fluids. Acid fluids are commonly produced in areas where
hydrogen sullide can’condense" in surface waters (or condensate) to produce
sulfuric acid. This process is actively occurring in the Sulphurdale pit. The
formation of marcasite and pyrite is consistant with this interpretation. Both
minerals are found in the acid altered rocks of the Sulphurdale pit.

Argillic alteration of the rocks in S-88-3 typically varies [rom

moderate 1o strong as indicated by the extent of feldspar replacement by
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clay. Alteration to clay is most inteﬁse in the poorly welded rocks. In these
zones (for example between 410 and 440 [feet), both the feldspar
phenocrysts and the matrix of the ash-flow tuffs are highly altered whereas
in more densely welded zones (for example between 285 and 410 feet), the
feldspars are only partially altered. |

Pyrite is common in the argillically altered rocks. Typically the pyrite
forms small mm size aggregates that replace biotite. Less commonly, the

biotite is replaced by magnetite {e.g. 670 to 690 feet). Veinlets containing
various proportions of quartz, clay, hematite and pyrite are also found
throughout the well. Veinlets containing clay are most common in the upper
250 feet of the well. |
Strongly silicified rocks that in places contain abundant pyrite are
resiricted to depths below 750 feet. This alteration has obliterated many of
the primary textures of the rocks making identification of the original rock
type very difficult, particularly below 800 feet. The presence of angular

“fragments” within individual cutlings samples suggests that destruction of

- the primary textures in these rocks is in part due to brecciation prior to

silicification.

STRUCTURAL RELATIONSHIPS

In contrast to many of the other wells studied to date, the rocks in S-

88-3 are characterized by widespread veining and alteration, suggesting that

they have been extensively fractured. The stratigréphic relationships and

be_lg__y“_73“(')m_f9et. Although the orientation of this fault zone cannot be

determined from this well, the widespread occurrance of silicified rocks at

similar depths in other wells suggests that the silicification may be related to




a series of low angle faults. Major low angle faults which bound large scale
gravitational glide blocks have been documented at Sulphurdale by Moore
and Samberg (1978). Alluvial cover and the lack of stratigraphic marker
horizons prohibited detailed mapping of the glide block near Sulphudale at

that time. However, they were able to show that to the north, where the

landslides. Thus, many of the fault segments mapped near Sulphurdale may

be shallow dipping at depth. A second low angle structure may bound a ./

gravitational glide block that contains the fine-grained ash flow penetrated <~ - e

in the upper portion of the well. Similar structures below 700 to 800 feet
may be the.primary conduits for the migration of steam within the area
drilled by MEL If this is the case, then a series of vertically stacked steam- oA //Hmw?
bearing fractures may be present. — ' cfus
An important difference in the lithologic columns of S-88-1 and 3_1; ~~~~ }.
the depth 1o the fine-grained ash-flow m%?.ff’f,mS.Ehg_lo\ver“.pérp,if?&?f the

lower cooling unit. This unit was encountered at 633 feet in S-88-1 but was C,
&

not found in the lower portion of S-88-3. This relationship could be caused

e s

by a fault between the two wells. Alternatively, the contact between the
fine and coarse grained ash-flows may dip to the south toward the fauit that
bounds the southern margin of the Sulphudale pit. The latter alternative, is

consistant with the apparent dip of this unit between S-87-1 and S-87-4. Do - < :
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0-5 ft.

S-10 ft.

10-15 +t.

//0/06/7 O//x )

MEI 5-88-3

Lithology

A cursory review of the cuttings from hole S5-88-3% has
been conducted with the aid of & binocular
microscope, on location, while drilling was in
progres. The results of this preliminary review

follow.

Angular to rounded pebbles ranging from 0.3 to 2 cm,
composed predominantly of metasedimentary rocks with
minor volcanic rocks. Angulér'¥fé§ﬁebnts'from larger
pebbles and cobbles suggest coarse material at least
up to 8 cm in the alluvium.

Minor reddish scoria fragments are present in the
sample, typically as angular fragments less than 0.5
cm. ,

Uccasional angular fragments of gray-white
precipitated cryptocrystalline silica (sinter 7)) are
present. T

a/a with sub—rounded pebbles up to S cm present in
the sample. Note that the samples have been well
washed, removing most silt and clay size fragments
that may have been present.

S55% Brown to gray to near white pebbles and pebble
fragments composed of meta—-sedimentary rocks. The
pebble surfaces have a rounded to subrounded shape.
407 Gray to white angular fragments of precipitated
cryptocrystalline silica. Some of the fragments
appear to be hot spring or sinter deposits while
others show silica cementation of silt and pebbles
(sub—hot spring 7).

5% Orange to red angular scoria fragments typically
under G035 cm.



- Nk N = ..

15-20 f£+¢.
[O-25 +Ft.
25-30 +ft.
TO-35 Ft.

-40 ft.
40-45 +t.
45-50 ft.

I5H-60 +¢t.

LHO-65 {6,

Gray clay clots are present in the sample, and may in
part represent the fine fraction of the sample that
was not completely washed away. Note that this
portion of the hole was drilled with bentonite mud,
appx 2.5 weight and appx. a 40 viscosity.

as above, with an increase in the amount of scoria
fragments and a decrease in the amount of
cryptocrystal—- line silica.

37 Red to orange scoria fragments.

5% Cryptocrystalline silica, sinter and silica
cementation of silt and clay (Sub -hot spring
deposits). T

0% Subtrounded to rounded pebblaes predominantly of
metasedimentary rocks.

Generally as above, though now with minor gray weldgd
silicic tuff fragments.

Similar to above, with some red-—gray to gray anqular
to subangular welded tuff fragments up to 5 cm long.
Dne large fragment contains +fresh biotite
phenocrysts. T

40% Gray subangular gray silicic welded tuf+
fragments. ,

257 Subangulatr to rounded metamorphic pebbles.

207 White to buff—-gray angular cryptocrystalline
silica (sinter and sub-hot spring deposits) fragments
up to 1 cm. o R S

Similar to above, with a slight increase in the
amount and size of metasedimentary pebbles.

507 VYariably altered light gray to gray silicic tuf+
and minor red scoria fragments.

F07 Metasedimentary pebbles.

207 Cryptrtocrystalline heot spring and sub—-hot spring
silica.

Note, clots of soft gray clay in the washed sample
suggests that a significant amount of silt and clay
sire particles may be present as part of the sample
ptrior to washing.

As above, with an increase in the amount o+
metasedimentary pebbles.

As above.

As above, with occasional +fragments of biotite-—
bearing silicic lava or tuff.



6I-70 ft.

70-75 +ft.

75-80 ft.

80-85 +t.

RE-105 ft.

105-115 f+.

fAs above, with an increase in the amount of soft
light brown—gray clay in the sample.

TOF OF BEDROCHK

657 Gray pytrite-bearing quartz-biotite-feldspar
silicic welded tuff. The quartz crystals show
evidence of resorption and embayments. Rarely stubby
dipyramidal quartz crystals up to 2 mm long are
observed. The biotite books appear to be moderately
fresh. Secondary pyrite typically occurs as micro to
fine crystalline clusters.

25% Scoria fragments, metasedimentary pebbles, etc.
10% White to gray cryptocrystalline silicic hot .-
spring and sub-hot spring deposits.

55% Gray quartz-biotite-feldspar crystal tuff with
minor pyrite clustens. o

5% Rounded to subrounded pebbles of metasedimentary
rochk.

107 White to light gray cryptocrystalline silica.

CASING

*93% Gray quartz-biotite-feldspar crystal tuff
showing local silicification. (QOccasional fragments
contain secondary pyrite clusters. In part the

microcrystalline pyrite has been formed at the

expense of biotite phenocrysts. The quartz crystals
show minor to well developed resorption texture.
Subhedral biotite crystals, up to 0.6 cm, range from
moderately fresh to moderately altered. A few of the
tuf+ fragments show purple—gray hematite. The pyrite
appears, in part, to be forming at the expense of and
subsequent to the hematite.

Note, the crystal tuff shows no flow banding, no
eutaxitic texture, and no recognizable fresh or
devitrified glass shard matrix. The term "tuff’ is
used here only tentatively.

ZEHA Fragments of red scoria and strongly silicified
tuff.

As above, with many {fragments appearing to have
undergone silica metasomatisation. Secondary sulfides
are common. Neote, the color of the sulfides range
fraom bright silver- yellow to gray, indicating more
than pytrite, and possible surficial oxidation of some
pytrite.

As above, with an increase in the amount of clay
alteration within the tuff.

As above, with about 57 brown—gray casing cement.
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115125

155-165

165-175

175-183

185-195

ft.

ft.

ft.

f1t.

73%4 Gray quartz—-piotite—-feldspar crystal tuff with
appears to have undergone some silica
metasomatisation. Some of the biotite books have been
partially replaced by microcrystalline pyrite.

15%4 Various morphologies of fine to cryptocrystalline
silica, ranging from buff to white crystal clusters,
showing no clear crystal habits. Some of the silica
range to dark gray-brown chalcedony. Minar pyrite
clusters, occasionally containing clots of secondary
white clay.

Traces of orange-red angular scoria fragments.

95% Gray quartz-biotite—-feldspar crystal tuf+ which
appears to have undergone some silica
matasomatisation. Secondary microcrystalline pyrite
is present. A few of the tuff fragments contain light
gray clay alteration. The crystal population in this
sample is less than that of above samples.

I8%4 Furple—gray, strongly clay-—-altered, feldspar
bearing tuff with trace amounts of relict biotite. No
quartz crystals are observed, though a few mm-size
silica veinlets are observed. A few of the fragments
show a progression of gray, partially silicified,
tuff subsequently undergoing clay with rare hematite
alteration. Many of the fragments show both feldspar
and groundmass altered to clay.

107 HMicrocrystalline silica fragments, and minor
aorange— red and orange-—-yellow scoria and palagonite
fragments.

As above with purple—-gray clay and hematite altered
tuff making up about 50% of the sample and the gray
crvystal tuff fragments making up about Z04L of the
sample. Lithic fragments are identifiable in the
purple—gray tuff, suggesting that it originally was a
crystal and lithic bearing tuff. Note, traces of
secondary pyrite observed.

As above.
As above, with continued traces of pyrite clusters.

607 Gray Lo green—gtray moderately clay altered tuff
with local pyrite and minor sub—mm silica veins.
407 Dark purple—-gray welded crystal lithic bearing
tuff with minor localized sulfides (predominantly
Pyrite).

As above, with about 6357 dark purple—gray welded
tuff.

1007 Bray to purple—gray crystal lithic bearing
welded tutt with minor quartz vein fragments.



205-215
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245250

250-260

260270

270-280

2BG-290

ft.

ft.

ft.

ft.

ftt.

ft.

ft.

4.

ft.

As above, with welding of the tuff ranging from very
light to very strong, to the point that some lithic
fragments have lost their definition. Note, about 2%
of the fragments are white vein minerals consisting
of silica and softer minerals (calcite and/or
zeolite™).

60% Dark purple—gray highly welded tuff.

40% Gray to green-gray moderately welded tuff with
some fragments showing clay alteration, followed by
silicification.

As above, with relict biotite identifiable in the
gray to locally green—gray silicified tuff. The
sample shows 607 green—gray moderately welded tuf+
and 40% purple-gray more welded tuff.

B80XL quartz-biotite-feldspar crystal tuff ranging from
purple—gray with rather fresh crystals, to green—gray
with clay alteration and moderate silicification.

2074 Furple—gray strongly welded crystal lithic tuff.

1007% Quartz-biotite~-feldspar tuff with irregularly
distributed silicification and minor silica veinlets.
Minot secondatry pyrite is present. Traces of orange—
yellow to brown hydrous Fe oxide alteration is
observed on a tew fragments.

As above, with a slight increase in the amount of
secondatry pytrite, locally forming at the eupense of
biotite.

CASING

Bray quartz-biotite-feldspar tuff. Note, the term
“tutt’ is used tentatively here as no eutaxitic or
flow o+ glass shard texture is observed. The
groundmass and feldspar crystals are altered to a
white to gray, locally to green—gravy clay. Much of
the biotite crystals are altered to a light golden
color. Locally hematite bearing zones or seams appear
to be associated with silicificaton that preceded
clay alteration. Ngo secondary pyrite is observed.
35% Gray soft casing cement or ash (no HCl at hand).
Z57% Light green to light green—gray soft, almost
soapy, sheared tuff.

107 Gray to red—gray quartz-biotite-feldspar tuff.

Ags above.

73% Gray quartz—-biotite-feldspar tuff with many
tragments containing fine crystalline secondary
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sulfides (predominantly pyrite). Many +ragments show
clay alteration, especially of the feldspar crystals.

5% Gray crystal tutf as above, with a decrease in
secondary pyrite, and a markted increase in the amount
of clay alteration.

5% Dark gray, locally red, welded vitric tuff with
some feldspar (sanidine 71 appearing to be fresh.
This tuftf may have undergone .some silicification.

As above with 19% of the rock sample composed of dark
gray and red silicified welded tuff.

FO%4 Light gray strongly clay altered quartz bearing
biotite tuff with only minor biogtite. Many of the
fragments contain microcrystalline pyrite, which
apparently has been unaffected by the clay '
alteration.

10% Furple—-gray slightly silicified quartz-biotite-
feldspar tuft with variable, though minor, clay
alteration.

As above, with a marked reduction in the purple—-gray
biotite tutf fragmentz. Secondary pyrite is more
common than above, and is observed to be locally
replacing biotite,

Gray quartz-biotite-feldspar tuff, as above, with an
overall reduction in the amount of clay alteration.
Fewer +fragments contain secondary pvrite.

As above, with minor soft light green wasxy sheared
fragments. Occasional fragments of highly welded
vitric tuff are also present.

100% Dark gray to gray quartz-biotite-feldspar tuf+f
with very localized fine crystalline pyrite.

As above, with localized and irreqular silicification
and minotr white silica veinlets. Secondary pvrite is
A,

As above, with no significant clay alteration.

s above.

As above.

fAs above, with Dccasiénal tragments containing
abundant microcrvstalline pyrite,

J0% l.ight gray moderately to strongly silicified. The

rack may have undergone an episode aof clay alteration
prior to the silica metasomatisation. Most of the
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430-440

440-450

450~450

KAEO—~4T7C

470—450

480~490

f1.

ft.

ft.

ft.
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tt.

original texture has been lost. Secondary pyrite
occurs irregularly, often in isolated clots.

2O Dark gray to purple—-gray quartz-biotite-—-feldspar
crystal tuff. The quartz tends to be anhedral and
shows the effects of resorption. The biotite is
generally suhedral, and variably altered. The
feldspar crystals are subhedral to anhedral and show
some indication of resorption. '

fe above, with 90% of the sample consisting of light
gray silicified tuff.

As above, though the sample contains some slough from
up hole.

Very small sample volume, which appears to be made up
predominantly slough. The hole was not being cleaned
of cuttings effectively at this time. Fractures may
be taking some of the drilling air.

Fredominantly sand-size cuttings, possibly due to
reworking of the cuttings due to poor cleariing aof the
hole. Torgqueing and trough drilling indicates
fractures in the formation.

The cuttings are a light gray silicified crystal
bearing tuff with two distinct feldspar population, a
white anhedral feldspar partially altered to clay,
and small plagioclase laths now totally altered to
clay. Minor secondary pyrite is present.

Fredominantly fine cuttings, as above.

Traces of soft light green sheared rock is present 1in
the sample.

Occasional sand size fragments are stained yvellow-—
brawn {fram recently formed hydrous Fe oxides.

The small amount of cuttinge fragments larger than
sand size include both guartz-biotite-+eldspar tuff
and light gray crystal bearing silicified tuf+f.

S04 Dark gray to purple—-gray quartz-biotite—-feldspar
crvaetal tuff.

S04 Light gray silicified crystal bearing tuff.
Continued vellow to brown secondary hydrous Fe oxide
gtaining on some of the cuttings.

657 Light gray to yellow—gray (hydrous Fe oxides)
crystal lithic bearing tuff. The rock appears to have
undergone an episode of clay alteration, followed by
an episode of silica metasomatisation. Many of the
light gray fragments contain sulfides, predominantly
pyrite.

25% Dark gray quartz-biotite—-+eldspar tuff with no
ohgerved secondary pyerite.
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g grayv o sulfida rilch clay altered and

eubs 1hly silicified tudd with minor vellow-brown

hydrous Fe oxide staining. Minor relict biotite,

atben showing partial replacement by pvrite, suggests

that at least a portion of the rock may have

originally besn a biotite crvstal tuff. Occasional

ight brown hexagonal clay psevdomnarphs after biotite
2 present.

104 Dark gray quartz-biotive-veldspar crystal tutd,

Mote, the yvellow to orangs to brown hivdrous Fe oxide

ining ig present o yments of both the light
v and the dari gray

Gray sulfide rich 1tied altered tudd
riginally a biotite crystalline Ltutf?).

0% Dark gray silicified guartz-biotite-feldspar
crystbal tudtf,

LOO% Dark gray to purple-gray silicified quartz-
biotite- faldaspar tuff with local minor secondary
pyrite. Traces of vein filling quartz up to 2 mm wide
are also observed.

A abion With @any cattings feagments up to 1 cm.
Vary poor sampla recovery, hole not cleaning well.
1007 Dark gray quartz-piotite—feldspar tufd as above,
with a few fragments of soft light gresn sheared
rock, and btraces of vellow-orange hydrous fe oxide
staining.

Az above, with rare secondary pyvrite.

Az above, though some of the +ragments show the
effects of clay alteration prior to silicification.

b abowes

A ahove, with an overall wall developed episode of
o 1Ay lter ion within the tuft prior to
siticification. Much of the bDiotite has been altered
to clay and minoe pyrite.

e above.

Wwith & few {fragmante showing hyvdrous Fe
LTI

s above, with moderatse o

zpration preceding
variabile silicification. FMinor secondary pyrite 1s
obwserved. Mo hvdrows Fe oxide staining is observed.

M abiove.
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Ag above, with moderate to strong alteration of the
quartz-hbiotite-feldspar ftuft prior to silicification.

gquartz-bhiotite-reldspar tufd with moderate
alteration followsd by moderate and wvariable
N O

tion. Many fragments contain a gareen clay

cation that appears to have developsed subsequent
silicitication. A faew tufd fragments show the
of shesring.

Gray to purple-gray gquanrt;
sprimg silicidl
flow banding

-

-hiotite~+reldspar
wi welded tuft with relilct eutawitio

e,

P ait

tal btudf.
ithic tut+.

to light purple to lignt green siliciftied
aring (quartz, relict biotite, and possible
teldzpary lithic tudy. Welded shard, euwtaxitic
qritzable. The lithic
inclusions are tvpically strongly altered. The light

Flow band textures ares rec

rad-gray o purple—gray color is from sscondary
hematite which has developed, in part, at the expense
of biotite. Grav and green—gray fragments contain

M CrOory: and areen clav. Minor white
Qriar let fragments are  present, ue ©to 4 mm

Py Le
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midnight. The other two were likely missed around the
700 tt. depth, again near wmidnight. The sample
description depths above are in keeping with the
gsample labels rather than having been adjiusted for
onitted samples.

The +irst production fractures were encountered at

2E 6., showing only a Jjump in the blooie line
tenperature. Continued small {fractures ware
encounterad, with additional increases in line
tamperature to a depth of 843 ft. At 843 +t. a % ft.
ppen zone of no bit resistance was encountersed. The
bulk of the steam production comes from this 3 ft.
open zona. 4 $t. of rat hole was drilled below this
fracture. '
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Corporate Office: Production Office:
7350 E. Evans Road, Suite B 3761 South 700 East, Suite 200
Scottsdale, Arizona 85260 Salt Lake City, Utah 84106
- Tel: (602) 998-3991 Tel: (801) 263-8300
Fax: (602) 951-9570 Fax:(801) 263-1703

August 8, 1968

. John Sotum
Utah Division of Water Resources

1636 West North Temple

Salt Lake City, UT 84116

Re: Geothermal Drilling Permit (GDP) applications for slim holes S88-1 and
5868-2; Cove Fort-Sulphurdale KGRA, T26S, RO6W, Sec 7, SLM, Beaver County,
Utah. '

Dear Johte

Approval is requested to drill two exploratory wells, 588-1 and 588-2. In
support of this request, the following are attached:

I. Geothermal Drifling Permit application,
2. Dritling prograrm, including BOP configuration.

Ared drawing, showing well location relationships to federal/fee
buumu ies, power lines, etc. '

The dritting program is based on Mother Earth Industries’ (iMEI) experience in

1987 with the two slim-diameter exploratory holes successfully completed.
In the case of 587-4, a live steam zene was encountered and evaluated. The
BOP's, casing/cement, and wellthead assembly were found Lo he very
effective in handling these steam conditions. As such, the attached program
reflects this experience.

Mote that these wells are located on fee land in the W1/25W1/4 Sec 7
T265, R&W, SLIM, Beaver County, Utah: This land is owned by Delano
Development Company (DDC). MEI is now finalizing an agreement with DDC
to allow this drilling activity. MEI recognizes that any drilling activity
taking place on DDC property is subject to DDC authorization in addition to
State approval.


file:///later

o ‘ \
N OGN B0 aGN M o5 S B GE IR GE M O B D SE B aE e

»

ConwWayne Portanova

These welis are ntended as exploralory wells, the relatively small 6 1/47
open hole i3 too restrictive on steam flow to allow cormmercial production.
Only a short-term (less than 24 hre) flow test to evaluate steam zones is
anticipated. 1f a cormmercial-quality producing fracture is found, then a
nearby adjacent location would be permitted at a later date as a full-size
(12 174" apen hole) production well, [f the exploratory well is dry, then we
will have spent only §50,000 instead of $200,000-$250,000 to obtain
exploratory data,

Thank yvou for vour handling of these GDP applications. Please call if you
H >

would like more information.
Sincerely,

C

Jay C. Hauth _
Operations Manager

JCHS



UNITED STATES DEPARTHMENT OF THE INTERIOR
GEOLOGICAL SURVEY, CONSEWVATION DIV1SION

Form: USGS 9-1957

GEOTHERMAL DRILLING PERMIT

The U.S8. Gaological Survay requires thie form or other Supecrvisor approved form to be prepured and filed {n
triplicate with requisite attachmonts with the Supervisor. The Supervisor must approve this permit prior to

Form Approved
fludqet Buroau No,

Fee_

—_——
i. LEASE SERIAL NO#
5. SURFACE MANAGER: BLM () Fs { )
Other (~7

REDRILL { )} ODCEPEN () PIAG DACK () DTRECTIOUALLY DRILL ( )

ny leage operation. r
ll. TYPE OF WORK: DRILL WEW WELL (/)

OTIER { )

. UNIT I\GRWIT?NAME

WELL TYPE: PRODUCTION ( } INJECTI HEAT EXCHAHGE { ) OBSERVATION ( )} WATER SUPPLY { )

OTHER ( )

WELL NO.

SRR-3

Yl:) m/gi ary
WELL STATUS: /To— B -~ | )dllfd

a.

PERNIT NO.

NAME OF LESSEE/OPERATORM oﬂy Eav't'L\ I-“(stw\(.s ’-,L_'\L.

.FCIELDORAREA<G£A

10, SEC, T., R., B.L M.

Annns;i;? u:SfB:s/oEm'mn? o E SLC , U T 8‘“ 6 (o

F
e s cmo e, 7 NU G-

At surface

Sec 1, TaLS

See TTAGS
RLWS, SLM

At proposed prod., zone ]Q QN‘ S LM 1. co v
a~e\ (30 aver
16. DYSTAHCE FROM P.TCOPOSED IOCATION TO NEAREST PROPERTY OR LEASE [.!NC / 12, STATE
QZ(:)() E. ’f'b F(J(I‘A r (F' Sl\laKr ) N (AJ( ‘ or. ‘{.(( (M)
17, DISTANCE FROH.PROPOSED LOCATION 'ro NEAREST WEILIL, DRILLING, coum.n'rsn OR APPLIED FOR OH TIIS LEASE 11, APP()‘EV STARTING DATE
A0' S, Fo SEE-D JYE KL
14, ACRLEAEXGNLD (WELL SPACING)
18. DRILLING MEDIA AND CHARACTERISTICS: AIR [ - 19, PROPOSED DEPTH 20. Bl.EVAnons:' ESTIMATED [T FINM.
WATER f~f HUD {4 FOMM L} Other (-J HEASURED: /6(} o é /‘7{[_
) 1 ééw REFERENCE DATUM: CR ( ) HAT () mr () KB () RT ()
: \ dv 1005 TRUE VERTICAL: ' CASINGHEAD FIANGE ( ) OTIMER { )
21. EXISTING AND/OR PROPOSED CASING AND CE‘.MEH‘I‘!NG PHROGRAM (Iist existing program first, followed by proposad program, and scparate by & sufficient spaco
to clearly distinquish the two programs)
SIZE OF JIOLE S1ZE OF CASING WEIGHT PER FOOT COUPLIHG GRADE SETTING DEPTH QUANTITY OF CEMENT
{Collars & Threads 2 Top |__Bottom /
1] " / =3
177 135 | €535 [BIeC 185483 | 0 |re-80) 354770 £~
+ >
2. 7 70 6‘7 Je J§5 > |rase /06-75 r A4
97 - -
+ .
e el - 250 | X500 -
é(/‘/ Open 178 c) — —
e " .
-~ Noe. P/dq«M a{(ou; OP',' yse of 19"4 gehto plpe Lo cdnductor

. PROPOSED WORK SUMMARY

Tl well - per atfecksd prigrave. incl

—

Xel's (oN Ggumhaw. dﬂrﬁp.

(use additional spaco on revorso side of form)

/

/C)'.'

) .'[f 2

( \/‘r/.ﬁ : ‘47((,4“/ /

()P()’ﬂ'{.'ﬂs"‘} /‘/‘!AMA noy
/ =

SIGNED TITLE

7 DATE’

{This space tfor Federal usu)

APPROVED BY TITLE

DATE

CONDITIONS OF APPROVAL, IP ANY:

This permit {a required by law {30 U.S.C. 1023); regulations:
mants. The Unlted States Criminal Coda (18 U.S.C.

or Agency of tho United States as to any matter within ius jurisdiction.

(See instructions on reverse side)

i
i
I
i
|
i
]
l )5
i
1.
I
]
i
I

30 CPR 270.71, Federal Geothermal Lease Tarms and Stipulations and other regulatory roquire-
1001) makes it a criminal offense to make a willfully false statemont or representation to any Department
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Authorization to perform geothermal exploration drilling

Authorization is granted to Mother Earth Industries, Inc. to perform geothermal
explaration drilling activity on Delano Development Corporation property, as
follows:

Well Designation: S88-3

Well Location {approximate): South 2951 feet, East 990 feet fram the NW cor.
Section 7, T26S, R6W, SLM, Beaver County, Utah.

Sign:e% 7@'\\LQ\D>K \(\Q Date® % /LM(C\S%

Thomas D. Candda, President,
Delano Development Corporation
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