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L Ser-t « S Lty
United States Department of the Interior .

BUREAU OF LAND MANAGEMENT
WARM SPRINGS RESOURCE AREA
15 EAST 500 No.

P. 0. BOX 778

IN
Rsﬁgzl"r{): FILLMORE, UTAH 84631

3240
U-057

October 13, 1987

Mother Earth Industries, Inc.
3761 South 700 East

Suite 200

Salt Lake City, Utah 84106

Gentlemen:

On September 21, 1987, Toby Manzanares, Geologist, from the BLM Warm
Springs Resource Area held an on-site inspection of previous
disturbed areas that need reclamation at the MEl Geothermal Project
at Cove Fort, Utah.

l Toby has reported to this office that the efforts being taken by Mr.
Mike Fry in the upkeep, and reclamation work at MEI's Cove Fort
Project is beginning to show as an outstanding endeavor. All the

' drill holes drilled in the past were visited during the inspection
and the reclamation work discussed. It was agreed by both parties

, as to what areas at the drill sites need to be contoured, cleaned

I' .and reseeded. The whole geothermal production complex has never

looked cleaner, as well kept and orderly as it is now,

The BLM Warm Springs Resource Area extends its compliments and

thanks to MEI and its personnel, particularly Mr. Mike Fry, for
their concern and contribution in the management of the public Tands.

/ - Dave Henderson 64n77/
Area Manager
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EXHIDBIT-A
DRILLING _FROCLDUKL

Re: Geothermal Operations
Mother Larth Industries, Inc,
Drilling Procedure
Cove Fort Strat Tests
Beaver County, Utah

Originating
Office: Mother Larth Industries, Inc
' Geothermal Operations
N Salt Lake City, Utah
Date: - March 27, 1987
By: Bill Jackson

WD) S-S S (c-»-"‘-“/v/u) »
(reeyose-5eds (Fet P Te e & Shevcidai £)

ORJLECT

Drill a 1500' geothermal exploratory hole for the purpose of
obtaining data which can be used as part of long term development. .
at Cove Eort. The drilling procedure will be to drill a 9 /8"
hole to ~ 250! and set and cement 7" casing; and drill a 6 1/4"
hole to T.D.. Inclosed is the detailed Drilling Procedure with
attached Programs and Attachments.



. , "

sos MOTHER EARTH INDUSTRIES WELL 34-7A

HIGGINSON-BARNETT, CONSULTANTS sueerT no. L or L

106 West 500 South  Suite 101 catcutateo sy KB & DAB . DAt 3=9=85
BOUNTIFUL, UTAH 84010 JAB 3-11-85
(801) 292.4662 CHECKED BY DATE
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.. FIGURE #20

LITHOLOGY .. . .ALTERATION
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”?'0{680"“ Tbtu'— Three Creeks Tuff
et Member..of Bullion Canyon
%Volcanlcs, upper unit.
"'Light to dark gray crystal—'
.rich.ashflow. tuff containing
. phenocrysts of plagioclase,
t [ ““"hornblende’ (chlor1cized), o
S i ,%"biotite, and -quarcz in Qb
. no SamPle”//‘ Egray glassy matrix. Exibits
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. 680~1100" ?Tbtl - Three Creeks &uff

;Light gray ash—flow:tuff ?
“'marked by the presence of |
..purple xenoliths.of..lava ...
' flows and a less abundant :

" 'phenocryst "content.” Exhibit§
.....weak .propylitic .alteration. ..

"o sample ! 1500

f_w;1360

PR




= S o on an '
) - -l S U S T S U R e B o B W

COVE I'ORT STRAT TEST

Wwell Plan Overview

Viell: Cove Fort Strat Test
Location: Beaver County, Utah
Depth  Hole Size  lud System Casing1I Cement™ BOP Stack”
T ] Bl |
0 9 7/8" Spud HMud g
Gel - Viater JL Cement Slurry: Class
+250! l J/ "G" or "H" Cemerit
1
6 1/44 Air,IFoam, or RefereLce
. Gel/HZO/Polymer Attachment
15001 L J .

1 7 J-55 20# ST &C & rd. casing @ 350 degrees [";
Burst= 2992 psi, Collapse= 1816 psi, Tension= 187,000

2 A1l Cement Jobs: TOC= ground level; Volume calculated with

50% to 100% excess in open hole. .

3 All testing pursuairt to GRO Order 2 with advance notice to
BLM, kichfield, Utah, for witnessing.

(1)



a E "m

Proposed TD

T.ocation

Datun

Tnstimated
Ccost

AT 7

biective

S ——g— g

Cdsing
Program

e

Anticipated

Problems

Pre-Spud
Worlk

PEETTHENT DATA

1500!

£11 depths refer to IIKB, unless otherwise
indicated, B3 height should be measured and
reported on the first day of drilling.

Sierra Drilling Nig

$49, )0

To obtain geological and temperature data.

+25010 7 J=55 204 87T%C 6rd. range 2 Surface
casing. '

J.ost circulation anywhere below 1000!?,
Possible 1155 (reference "H S Contingency
Plan'),

Prepare location, build road, and dig

reserve pit,

lodify 8" Starter Flange td fit 7" casing,

The I¥ of the starter flange is 8.75",

This must be done is such a way that

collars will not hang on the edge of the
starter flange as they enter the 7" casing,

i. e., the top of the reducer must be heveled.
It would also be desirable that the 7" casing
enter the reducer only 4" and encounter a
heveled reduction, so that it will sit level

on top of the cut-off 9" casing while it is
being welded(it neecds to be beveled so that

the "casing can be welded to it on top and

the weld will not restrict the ID of the
casing.)Pe careful that the starter flange is
welded perfectly true onto the reducer, so that
the ROF stacl: will sit level. A 1/4" hole
nceds to be drilled 2" up from the bottom of
the recducer so that a grease fitting can be
installed to facilitate testing hetween the
upper and lower welds. This hole should be
threcaded for 1/4'" HPT. It would also be desire-
able for the recducer to be 14" in length so
that 4" could be inserted into the starter
flange, ' could be slipped over the 7" casing,
and this would leave 6" in the center, This
would allow the boring of two 2" haoles located

(2)



in the center of the reducer and spaced 180
desrees from each other. High pressure 2" LP
collars could then be welded to the reducer
over the 2" holes, These collars must have a
worliting pressure of at least 1000 psi.. This
vould call for a reducer 1." in length, OD of
8 5/8"%, ID of 6 1/2¢ (bored to 7 1/8" for the
bottom 4"), with the top of the 7 1/8" bore
and the top of the 6 1/2" bore beveled.

Inyironmental : 1. Line reserve pit to prevent seepage.

2. Contain all drill cuttings and drilling
fluids, as well as site drainage, to the
reseyve pit.

3. llave 1,3 absorbing drilling fluid products
on hand (i.e., zinc carbonate and zinc
chelate)(Sorb or HELess).

. ITf the reserve pitTwill be maintained for
future purposes, then it should be fenced
prior to rig release.

5. iHaintain cnough fluid on hand (at least
two hole volumes) and leep rig pump con-
nected to the kill line during all
drilling operations.

l ~ 6. liud “ngineer should be available at all

times to help monitor for and control
any threatened blow-out.

7. Care shonkd be taken.that discharge from
the bhlouie line, while.air drilling; is
never in the direction of any power lines.

Hotification
of Authorities : Prior to the following activities:
1. loving in (1 to 2 days in advance).
2. Prior to Spudding (20 hours in advance),
3. Hajor change in proccdure, i.e,, casing
point (ASAP).
. Testing BOPs (24 hour advance notice),
5. Serious accident/mishap (ASAP)
Fotify the following;
State of Utah - Water Rights Division(One
of the following);
HTOMIL ALK KEAYY YB3 EXAYBYX
Cerald Stoker 586-1231
S5tanley Green 533=7161
Bureau of Land lManagement (one of the
following);
Don Pendleton (801) 896~8221
John Branch 896~3221
P8 L 8o D b Ml ezl 174 AL EAEEKX
Torrest Service (one of the following);
bel Randall (801) 4:38~2436
tarwin Jensen §:38~2436

i

. Operations i
E " Manapger : Jay C. HlHauth (801) 263-8300 ofc.
268~9369 res,

(3)
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LICTHER LARTH INDUSTRILS, INC.
COVE TORT STRAT TEST
liarch 27, 1987

SuQIEHCE OF OPERATIONS

Prepare location and sump as per design drawings. (Must be
oriented so that rig is at least the mast height plus 25!
from any powerlines).

Move in and rig up rotary drilling rig.-

Piclk up 9 7/8" drilling assembly and drill out using mud.
Drill 9 7/8“ hole to a total depth of +250' depending on
geology. Take directional surveys every 100' IHaintain
hole as straight as posulble. Haximum dev1ation at total
depth to be 4 degrees. ximuam rate of changte to be 1 1/2
degrees per 100!, Honntor flowline mud temperatures every
20 feet., Catch formation samples every 10!,

Circulate hole clean., ilalke wiper trip, .Circulate and
condition mud to run casing. POOIlI and lay down 9 7/8"
drilling assembly. Rig up to run 7' casing.

Run 7% J-55 20;f s1™¢.C,range 2,8rd. surface casing to total
depth and cenent u1th AT cla°° "G or "I neat cement.

Tnstall 7 X 8" ANSI 300 Series wellhead and 8"AMNSI 3200
series master gate (working pressure 680 psi at 300 degrees,
Test pressure 1100 psi).

Nipple up blow out preventer stack and test same to 500 psi.
with BLHM representative present to witness test.

Pick up 6 /4" drilling assembly and drill out 7" casing.
with 6 1/4" bit,

Drill 6 1/4" hole with air or mud to a total depth of 1500°',

Talke directional surveys every 100'. iiaintain hole as
straight as possible, lasxium rate of change to be 1 1/2
degrees per 100', llonitor flow-line Lemperatures (both in

and out) every 20' and log on Tour Sheet. DNun maximun
registering thermomcters on cecach survey.

Lay down drill pipe and tools, nipple down BOPs, clean up
location, rig down, and relecase rig.

(L)
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CoVIEE T'ORT S™TRAT TisST
March 27, 1987

SHONEICE _OF OPERATTONS

Construct location and sump as per attached design drawing.

Move in and rig up rotary drilling rig. Survey location with
rig in place,

Hiz spud mud as per altached drilling fluids program,

Visually inspect and note on tour sheet whether all drill pipe
is white banded, specifying that it meets AAODC API Class II
inspection as Lo the following;

1. Ilectromagnetic inspection of tubes(Sconoscope or Scanalog).

2., Wall thickness and cross sectional area (Ultrasonic or

gamma ray).

3. Tool joint inspection (Blectronic or magnetic particle),
filso checlc to see that all drill collar connections have been
magnetic particle inspected and that all bottom hole assemblies
have been magna-fluxed prior to delivery. lote condition on

tour sheet,

Make sure " casing is on location and in position to run
prior to spudding well. Ilake sure that all casing accessories,
wellhead equipment, and circulating head are on hand,

Spud well with 9 ?/8" bit and drill with wmud to +250', depending
on geology. Iemovc threcad protectors, clean thréads, drift
and measure casing while drilling surface hole. HMeasure KB
heipght 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 withing 1! of bottom, and still
space out correctly on surface. HMaintain hole as straight as
possible while drilling., Take drift shots every 100'. DRun
maximun registering thermometers on each survey. Faximum
angle at total depth to he 4 degrees, liaximum rate of change
to be 1 degree per 100!, Honitor and record flow line temper-
ature every 20', Catch 2 sets of formation samples every 10¢,

Upon reaching desired depth, 'circulate and condition mud
until shalkker scrcen is clean and viscosity is less than 45
sec/quart. Make wiper trip. Check for fill. If hole is
in good condition, circulate bottoms up, POOIl, and lay down
9 7/8" drilling acssembly. If tight hole was encountered on
the wiper trip, then malke another wiper trip. It may also
be necessary to further conaition the nud.

Rig up and run 7" casing to total depth (as per attached
Mcasing program), Liun in hole slowly to avoid bhrealing

dovwn the formation and losing circulation. Circulate past
any bridges encountered, Use proper mnalke-up torgue on

casing, Use a good quality geothermal casing dope on threads.

(5)



9, Once casing has been run to total depth, circulate hole clean,
while reciprocating casing, with at least two full circulations.
Circulate until hole is clecan, mud is in good shape, and vis~
cosity of mud is less than 1,5 sec/quart. Checlk bottoms up time

10.

1.

12,

13.

14,

15.

16.

to be sure that nud is not channeling.

When mud is in good shape, cement casing as per attached
program, [Honitor and record cementation data as per
cementation program, Catch cement samples during cementation
as requested, Continue to reciprocate casing while punmping
cement. TLand casing within 1' of bottom. Center casing in
rotary table.

YJait on cement for 8 unours. (clieck samples to see if additional

time is required). Monitor cement in anulus, If it falls
bacl, bring it back to the surface with 1" pipe,

Land and cut ofi 7" casing. Weld on 7" i{ 300 Sk Starter
"lange. Test bLetvwcen welds., Checlk with level to be sure
flange is on correctly. If flange is not equipped with

2" outlets on each gide, then install two weld-on collars,
two 6" X 2" Schi. 80 LP nipples and two 860 psi. valves
below the flange.

riake sure that BOF equipment has been inspected by the man-
ufacturer or an authorized agent prior to arrival and

that all equipment is proper and in good shape. llipple

up blow out preventer cquipment as per attachment. 7Test

7" casing and blow-out equipment to 500 psi. with RLH
representative present to witness test. Log test data

and represcntatives name on Tour Sheet.

Trip in hole witl & 1/4% will tooth bit and tag cement.
Log top of cement on ''our Sheet, Drill out baffle plate,
cement and float shoe from 7" c¢sg. with spud mud. Drill
10'. of formation and then trip to pick up button bit or
hammer and hammer bit, If the decision is made to air
drill, run float in btit sub and unload mud out of hole
with air on the triyp baclk in. 1f the decision is made to
drill with mud, then displace the spud-mud out of hole
with the gel/water/polyner system when you reach bottom
with the bit. See attached program for mud system.

prill 6 1/4" hole with air, foam, or mud to 1500,

Operate LOP each trip oul of hole and log on tour shcet.
lHaintain hole as straight as possible., ‘fake drift shots
every 100', RNun maximuin registering thermometers on each
survey. Maximum rate of change to be 1 degree per 100!,
lionitor and record flow-line temperatures, both in and

out, every 20', vcatch formation samples (2sets) every 10',

Upon reaching total depth, circulate hole clean, lay
dowvn drill string, nipple dovm BCPs, clean location and

relecase rig.

(6)
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9 7/8+ surface hole; 0 - L250¢

imud oystem; yel, lime, water, LCH (sSpud imud),.
mix 15 - 20 1b./bbl, bentonite in fresh water.
rlocculate with lime,

weight; hs low as possible with mechanical solids con-
trol equipment.

Viscosity; 45 - 55 sec/qt or as needed to clean the hole,

water Loss; 1o vontrol

'otal Hardness; 1o vontrol

pli © tix lime through chemical barrel to maintain
9ob - 10.5 pﬂ.‘
comments; 08t circulation through this interval is pos-~
sible. mo formation pressures are anticipated,
! iheep plaBtic viscosity down and yield point up.

r‘un solids control equipment continuously.
vrealk circulation slowly and trip siowly. Use
vesco to thin mud if necessary.

6 1/L» Hole: ZI250' — 4, 1,

rmud vystem; rolymer, gel, soda ash, pesco, high temp thinner.
vritl out cement with Spud .ud and then dump spud
ffud, TFulld new »ystem. .,wud up in clean steel
pits by mixing, with fresh water, 1/2 1b/bbl
caustic soda and a ratio of Y bentonite to 1
drispac regular, ~ix bentonite first and then
slowly add (30 min/sk, drispac. (Substitute a
high nolecular weight anionic liquid polymer
such as magcobars napid mud for drispac if so
desired.

welpht; As low as practical with water and mechanical
solids controlt eguipment.

viscosity; 58 - 45 sec/qt with bentonite and drispac
«8:1 ratio ot bentonite:drispac, Stay on this
ratio to maintain viscosity after mud-up.

water Loss; o cvontrol

rotal Hardness; lLelow 30U ppm with soda ash.

pri; .5 - 10.5

7



6 1/L Hole: 250" to .. D..oont'd,

'\Rhgg}ogy; Control flow properties at reasonable levels with
“ ‘ 1Jesco thinner. If downhole temperatures increase

to where nesco is not effective, then use high
temperature thinner,

Torque, drag, hole stability, and high temp lubricant:
Add 2ppb Soltex additive as necessary,

lLost Circulation (Applics to_depths from Surface to Tu);
‘The methods used to control lost circulation are as follows;
1; Lost circulation materials such as nut plug, cotton seed
hulls, saw dust, medium Kwik-seal, etc.
2, Gunk Squeezes

3. Cement
y, Lipghter than water drilling fluids.

Ahnormal Prcssure
Wiedpght materlal (Barite) QHOU]U be on location at all times.

Corrosion:
fidd -corrosion inhibitors such as oxygen scavengers or scaling

amines to control corrosion.

Stable IFoam nalke-up:
HMix 1/2 - 2 ppb drispac in water
1 -2 ppb soda ash
5 - 10 3% foamer just lLeforc'use (use alpha olefin sulfonate
for high tenp foancr.)
Air - Hud ratio rcquircd = 100 to 300:1

llydropgen_sulfide_ionitoring and ibatement;
liydrogen sulfide wouitoring should be maintained during the
drilling of the well. vctectors should be placed on the rig
floor, cellar area, and llowline region to detect and announce
the presence of hydrogen sulfide. Uydrogen sulfide abatement
equipment and materials, i.e., pumps, hydrogen peroxide, and
canstic soda, should he maintained on location when drilling
with lighter than water drilling fluids, ie, air or aerated
mud systems. mscape breathing equipment, as well as resus-
citaters should be availablc on the site.

Special Considerations:
1. Vrilling recordc¢r to monitor rate of penetration.

2, Catch drill cutting samples(2 sets) every 10', to be

cleaned and saclied.
A1l lost circulation zones encountered shall be recorded

De
in Tour Book, recording both the depth at which the loss
occurred, as well as the amount of fluid lost,
In and Out tempecratures, both of mud and air, shall be
recorded in the ‘our Jliook every 20!,
5. Temperatures shiould be talcen with every directional survey
by running a maximum registering thermometer in the survey

instrument.

L.

(8)
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CASTULO FROGIAM
+250" L 7" J-55 20% ST & C Lange 2 Casing

Surface Casing:

3200 ft-1bs

Torque;
Drift ID; 6.331
Strength Ratings;
Yield = 2992 psi
Collapse= 1816 psi
Tension = 187,200
Accessories;

I"loat equlpment - flapper type conventional float shoe
on bottom of string and baffle plate installed one

joint up from bottom,'
Centralizers - 2 centralizers installed in the middle

of the bottom 2 joints (7" X 9 7/8" Dow Type).
X 300 S weld-on starter flange

Wiellhead bquipment - 7" ]
300 SIi Gate Valve for master valve,

for wellhead.
(pressure rating 700 psi @ 560 degrees P,]

Instructions;- tacliweld shoe; also, top and bottom of
couplings on bottom three joints.

Note: 1. Lower casing in hole slowly to avoid formation
breakdowr and lost circulation.
2, Use geothermal grade thread dope on casing threads.

CRI 11 1:6_TPROGLAL

+250% X 9 7/8" hole X 7" casing surface job;
API Class "GY“ or “H"

Slurry description;
cement mixed with 5.0
gal/sk water.

llequires; : .2301 sk/lineazr ft in
g 7/8" anulus,

.1976 sk/linear ft in
/" casing. ‘
Slurry weight = 15.8 1lbs/gal or 118 lbs/cu.ft;
.15 cu.ft./sk

Yield =
5.0 pal./sk or 0.67 cu.ft/sk

VWlater requirement =

Pump time = 1 - 2 hours

2l hour conipressive strength= 2915 psi.

204 J-55 20/ ST & C casing displacement = .0,404 bbls. per
linear feet or .2273 cu. ft, per linear feet.

Hote; Cement job should ke calculated with 50/ to 100% excess

in open hole.

(9)
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+250"

Clh M THG_TEOCLAH (cont'd)

X 9 72/8" hole X 7" casing surface job;(cont'd.)

isalte prior arrangements with kedi-iilx company to lLave re-
quired amount of class "G" or “[I'" cement on hand. lInquire
as to how much notice they will require to load the cement
and drive to the location. Advise them that you will 1
need the truck clean and free of roclks or chunks of cement
prior to loading. “'ell them that you wish the cement
loaded and hauled to the location dry, and that you will
add the water on location just prior to pumping.

l.alkke sure you have circulating head on location prior to
running casing.

Call out lledi-iiix trucle, giving required amount of advance
notice, so that he will.arrive on location hefore you are
ready to cement,

\\hiile you are circulating, rig up 10 bbl. stocik tanl so
that you can reach it with the rig pump suction and so
that the Redi-iix truclk can unload into it. Ilave large
mesh grating on hand so that you can screen out any large
rocks from cement slurry prior to their reaching the rig
pump suction.

When you are finished circulating and conditioning iuud,
rig up to cement, add the wixing water to the cement and
mix up the cement slurry.

Pump 5 bbls. water down the 7" casing ahead of the cement.
Start dumping the cemecunt slurry from the Redi-mix truclk
into the stock tanlk{screening out large rocks with the
grating) and begin pumping the slurry inside the 7" casing
vith the rig pump. Catch samples at various intervals.

{lhen all the slurry has heen pumped, drop the top plug and
displace the slurry out of the 7" casing with mud. DBump
the plug with 250 - 300 psi. Do not over-displace more
than 1/2 the volume of the shoe joint to bump the plug.
Hote the following on the Tour Sheet;

1. Time you hegan wmixing cement.

2. Time you began pumping cement,

3. Time you hegan displacement,

L, Time you received cement returns to the surface.
5. Time the plug was bumped, or the time you finished

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

W. O, C, & hours. (check samples to see if extra time is
required, lionitor the cement in the anulus, If it should
fall back, bring same bhack to surface with 1" pipe.

Land 7?''casing, cut off, weld on well-head, and start
nippling up blow out equipuent. ,
(10)



Depth Ground I.evel { 4

- 200" —+

-=-- 7" casing set @ +250!
in a 9 7/8" hole, and
cemented back to surface.

400! L

€00' L

1200' -t

14,00

-==- 6 1/4" open hole to a
total depth of 1500',

1600' A
p "y I T . o Tiee : DRAVWN
MOTHER EARTH INDUSTRIES, INC. T
AU T O M T LTI By . RBJ

Scale: 1"=200

"o : at test drawin
6 1/4" open hole strat , 8 Drawing No.

001

I
=N
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Depth

200!

L,OO!

600!

800"

1000!

1200

1400!

1600

Spud well and drill 9 7/8" llole.

------ et 7" casing in 9 7/8" hole to +250!

-==Drill 6 1/4% hole

-
-1
.complete
Well
= } 1 A [ l
L] 4 v 1 ]
2 i Days on lLocation 10 12
MOTHLL BARTII INDUSTRIES, INC. DRAWH
| Fon MIST - -
COVls IFCRT PROJECT By ° BJ M
Date : 4/9/87_
DRILLING CURVE Scale: 11=200"
Drawing No.
. 002
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JeT{s0

JSX
UIPTA

cellar length

- “ [‘_ !

&% ANST %00 Series
Master Gate

- g o -

7" 5.0,V (adaptor) ¥ [
8" AlIISI 300 series
Starter IFlange with |
2 - 2" valved outlets

I

~I
N

Cround_level

Temperature
Monitoring -+

=

X

Bleed
Line

3 31

- e e Em e e e -
- - e w— -t ot -

HOTIER EARTH INDUSTRIES, INC. LI
COVE FORT PROJLCT or_ M
By ' BJ
WELLIEAD COMPLETION DRAYING 2§§$83§19/87
and et
CELLAR DIMEMSIONS Drawing No.
003
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Total Stack Height = 110 or 9!

6" 900 Series

/[ lotating lead » : [e]

30!!

% _
Double llydrauli.c T ?7
Ram Type RBlow-out

zon  Preventer 6" 900

Series. ———— ——]
1 - CSO
1 - Drill Pipe ]

f—

Spool - Kill & Cholie T
18" 17 _ valved outlet d: ﬂ]@ﬂ
?k 1] - Valve & Check -

10n  Adaptor Spool %
g 6" 900 X 8" .ANSI 300 S
_

T 8" ANSI 300 Series r‘
Master Gate
1100 psi Test Pressure /L//—r\\\\
22" ¢go psi @ %00 deg I WOG
j\lj Bleed
l - Line

_l (GROUND LEVEL) C

7" §,0.¥, (adaptor) X I

8" ANSTI 300 series —_—

Starter Flange with

2 - 2" Valved outlets —_] [

1. A)) BOP equipment should be ordered with II.S trin.

2, Ram rubbers and rotating head rubbers must~be high temperature
‘rated,

%, Heed accumulator with sufficient capacity, high pressure
bacle up system, and dual controls, One at the drillers
station and one at least 50' from the well.

i, Lines nust be steel with a minimum working pressure of 1000psi,

| DRAVI
MOTHER FARTH IMDUSTRIES, IHC. I'or : MInT
‘ By : BJ
COVE FORT PROJECT Date ; L/9/87
Scale : HA
BLOW OUT PREVEHNTER STACK Drawing No,
to be installed on the 7" casing 00k

(1)



RECOMMENDED BITS_AND HYDRAULICS PROGRAL

Type
Depth | llole Bit Jets Pressure ¢GPM P VOB RPM {
0|9 7/8" Mill 3% 16 300 1150 [ 18-~30 | 50-70
Tooth
+2501
6 1/4' Insert Gpen 500 150 | 15-25] 45-55
1500

9 _7/8" BHA

BOTTOM TIOT.L_ASSENBLY RECOMMENDATIONS

S

% 1/2v DD JJJ/

L /[ DC's

6_1/4" TUA

6 1/4"BIA (Hammer Drlg, )

X B4

3 1/2v DE

[ 4

L /4" DCle

6 1/4" B
STR.

3 1/2" DP

-
o usl

H X-over 2—- L4 1/49DC
6" DC A KA 6 /4 B .
X X 5B,
=
p—
| Bit Sub E}@ 6 1/4" VB
S\ 9 7/8mmit i_“ f%&%%&%ﬁ
M R N
(15)

L 1/ DC's

6 /4% WB
STB.,
Hammer

6 1/L,"Bit



=

- - -. ‘ - " - o - ‘

-“

sSump
6!
4O deep
Well 100!
@
k_10L4++-25'€4
& — 75! ————

\L,_,__-—\

Sump should he lined to prevent seepage DRAWN
For _: MY
By : Bd
Date : 14/9/87
MOTHER EAKII INDUSTRIES, IMNC. Scale ; 1A
COVil FOI:T PROJECT Drawggg Mao.

DRILL PAD
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Prepared by: Jay C. Hauth
Operations Manager
Mother Earth Industries, Inc
3761 South 700 East
Salt Lake City, UT 84106

Introduction: This Emergency Contingency Plan is ‘intended to
replace and supercede section 5.0 of the "Plans of Operation of
Geothermal Development®, submitted March, 1985 by MEI. Certain
information contained therein is updated in this document.

Policy: It is MEI’s intent at all times to maintain strict

standards of safety during all phases of drilling and field
operations. It is recognized that unforeseen circumstances may

occur requiring emergency action and/or notifications. In all
~ases, the priority of any action takKen will be as follows:

1. Situatlions in which any persons have been injured
or injury is imminent.

2. Situatlions which may potentially lead to personnel
injuries.

3. Situations in which environmental damage is occurring or-
is imminent. '

4. Situations {n which equipment may be damaged.

Prior to performing any potentially hazardous operations, a
safety meeting will be held with all operations personnel,
detailing each person’s responsibilities and emergency actions.

In any emergency situation, maintain a calm alert attitude.

In communicating with various parties, clearly state all pertinent
details. When time permits, write down all details regarding
"Who, what, when, where, how, why..."

~

(19)
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NOTIFICATION/PHONE_LIST

- G T o > > - — g - S S

. PAS y
’ /b/\. Sy 3 P
(A1l numbers 80! area code unless otherwise specified) /1 |'2

Hqther Earth Ind. Jay C. Hauth

Wayne Portanova

Beaver Valley Hospital

Fillhore Community Medical Ctr.
Delta Community Medical Ctr.
Beaver County Sheriff

Millard County Sherliff (Fillmore)
Millard County Sherlff (Delta)
Utah H{ghway Patrol (Cedar Cilty)

Tom Canada

Delano Development Corp.

BLM (Richfield) Don Pendleton
John Branch

BLM (Fillmore) Gerald Huhlesteen

Forest Service (Bsaver) Del Randalli
Darvwin Jensen’

Bell Safety (Evanston) John Richter
Fdx Construction (Circleville)
Dick Rollins

RMICO (Milford)

Cudd Pressure Contraol (OK., City)

(39)

263-8300
268-9369
(602) 488-3588
(602) 252-141!
438-2416
743-5591
864-5591
438-2862
743-5302
864~2755
586-9445
(B12) 334-2618

B96-8221

743-6811

438-2436

(307) 789-4013
577-2668

387-2451
387-2202

(405) 681-2328 We

Hosp.

Equipment,
roustabout

V—
JUNZ 015860 !
CUREAN OF
LA P s 3ormnr AN
"/

0

ofc
residence
ofc
residence

and ambulance

Ambulance

Ambulance.

Fee land

H2S Safety
Heavy Equip.

welding,

1l flghting

Exanutive OMinas:

Production Olfice:

B 2. 2o 81NT A8NA O Oaint Trall Carelree, Arizona 85377 (602 aPa.28eq
3761 South 700 East, Suile 200, Salt Lake Citv. Utah R41NA [RN1Y 2RA.ANAN
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1. Administer first aid as required in.case of personnel injuries.
Arrange for transport to medical facilities by. appropriate means.
Notify medical facilities of situation details to allow for
preparation of patient arrival.

i 2. If there may be a threat to local residents, contact the
sheriff’s office immediately.

If hydrogen sulfide release is suspected, immediately evacuate
the location to an upwind area, and call out the H2S safety

L
w

company. Have Scott Alr Packs available and brief personnel on
their use. (Air Pack training will be part of normal rig crew
' training) ’ :

4. Restrict access to affected area by unauthorized persons.

l 5. Notify appropriate managing agencies: Forest Service, BLM, Utah
Division of Water Resources. Obtain from agencies recommendations
" and requirements regarding the situation. Follow up by filing
» appropriate accident reports. HNotify fee land operator if affected.

6. Call out various equipment on an as-required basis: bulldozer,
backhoe, grader, water trucks, pumps, etc.

7. If situation warrants, call out well-fighting company.

I 8. Attempt to control blowout with personnel and equipment on
location at the direction of MEI or MEI drilling representatives,.
pressure and temperature, mud volumes and pressures, BOP fluid

i reserves and pressures, etc.

9. Attempt to contain fluid releases by constructing retainer
dikes, diversion channels, as required tc minimize environmental
or property damage.

- 10. Maintain constant vigilance on location for potential new
l problem areas: erosion of rig supports, diKe overflows, road
washouts, etcC.

11. Following contreol of the situatiaon, initiate work to return any
adversely affected areas to their normal condition: reseeding,
road repairs, grading, etc. as recommended and approved by the
surface manager (Forest Service)

C24)

Executive Offices: P. O.Box 5107, 6528 OId Paint Trail, Carelree, Arizona 85377 (6802) 488-3588
Prodiictian Office: 3761 Soulh 700 East. Suite 200. Saltl aka Cilv Litah A41AR /A1 AR2.05AN



. . s U N =

~

- - o -

Vil GO s 00 s 11005 LUE S

Sicrra Lyrilling meeeceecccececc——————————— (801
Vestern Air prilling £¢rvi¢cs ---------------- (800C)
Hational Supply GO, —mcemmceccc e (805)
I & L 10 o e e e (303)
Ju 1y KEUimliy mmmmmmmm—mmccmmmmmmm—mem e (801)
Bell Safety =—m—mmmecm e e (307)
WHICO (hollin's iackine $5H0)) =—mm—mem——e—ce—e— (gc1)
Haus Vacuuil Trucl £er'vict ——mmmcmmmc e e e (8G1)
Morthwestern Air Nrilling Services memmemmccece—- (303)
GLLINA mmme— e e e e e (307)
1' /L Faroid (Vernal) —~—mceemme e (801)
Teyas 1TCANel ~emmmmcmc e mc e e (3C7)
mastman Yhivstocl: (Mvanston) ——mmemmmecccemcc— e (307)
Wilson Bovmhole —mememc e (207)
Durns kathole (Wvaiislton) ~emmmmcsccccccc—mm e (307)
DOTCOH s e e e (307)
DS eSS e e e (305)
The Dia~1.0f COUPUIY mmemmom o ———————-—————————— (3C7)
CLC=TECO Lental —eemm e e e (303
Gil 1'dclad ilental Yool Coiipany —mmemmmmmemm e -~ (307)
Hughes ool COMPANY =~mmemmm e e e e (307)
Villiam 11, (Cill) Jacliso: —cceecemcmccccc . e (861)
(23)

586-0673
525-0803
5389-5755
2115=7050
L53-2865
789-4013
387-24,51

789-4045
789=-5316
789,800
?789-6678 -
789-8896
2115-2506
70%5-0028
853-3045
789-440
789-6490

254,-25608
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P.O. # Company

Loffland Bros.
ThermaSource, Inc.

L & H Trucking

Sullivan Rathole Drilling
Anatec Lags

Bill's Tong Service
Dimitt Directional
Geothermal Services, Inc.
(formerly Dub's Welding)
Grant 0i)l Tools .

H & H 0i1 Tools

BJ Services

Thermchem

L & L Muds, Inc.

Midway Fishing Tools
Nidway Wellheads

National Supply
Schlumberger Vell Service
Tillett Tools & Supplies

. W-K-M Division
3 Western Air
]

' Contract
Contract

.

Wilson Supply

Continental Mfg. Inc.
William Reed Welding

NL Acme Tools

J.R. Ready Mix

Ryerson & Son

Schaefer Valve

Bell Safety

Forminco Inc.

Jake's Crane & Rigging
0.K. Kile

Dresser Industries

RMICO (Rollins Machine)
Independent Pipe

Cinco Pipe & Supply
Delano Development Corp.
M & M Roust-A-Bout
Shurtleff & Andrews Corp.
Lor, Inc.

Northwest Tool Company
R.W. Jones Trucking Co.
Erickson's Distributing Co.
O0ilwell (Casing Purchase)

MOTHER EARTH INDUSTRIES

FORT GEOTHERMAL

VENDOR LIST - BY NUMBER

Contact

Dewey Milner
Louis Capuano
Willard Lypscomb

Greg Anderson
Bill Cates
Dave Dimitt
Dub Hargis

Jim Hansen

Jim Turk

Joe Thomas

Paul Hirtz

Lad Lohrer
Darrell Swisher

Floyd King
George Tillett
Roger Bastian
Craig Schweider
Larry Sutton

William Reed

John

Gordon Ford

Ken Deaking (Air)
Bruce Houp

Richard Slane
Steve Maycock

Dale Bingham

2

Telephone

805-327-4695
707-523-2960
707-987-2754
307-382-6667
707-526-7200
916-743-5225
707-528-7988
707-433-6713

707-433-6969
707-374-6493
505-327-6288
707-575-1310
303-434-5527
707-585-1457
805-327-4471
805-589-5755
801-789-3392
707-523-1166
707-838-4439
800-525-0803
213-990-6355

801-489-743)

801-438-2865
415-653-2933
805-834-4738
307-789-4013
801-438-5693
702-736-4082
805-324-4046
707-433-6553
801-387-2451
805-325-0398
805-323-5464
801-438-5569
801-759-2464
801-973-9096
713-999-8111
707-374-5105
801-789-1231
801-438-5083
415-331-0555

Vendor #

015
016
07
018
019
020
021
022

023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039
040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
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MOTHER EARTH TMDUSTRIES

Company

Anatec Labs

Bell Safety

Bill's Tong Service
BJ Services

Cinco Pipe & Supply
Continental Mfg. Inc.

Delano Development Corp.

Dimitt Oirectional
Dresser Industries

COVE FORT GEOTHERMAL
VENDOR LIST - ALPHABETICALLY

Contactf

Greg Anderson
John

Bill Cates
Joe Thomas
Richard Slane

Dave Dimitt
Ken Deakins (Air)

Dub's Welding (see Geothermal Services Inc.)

Erickson's Distributing
Forminco Inc.

Geothermal Services Inc.

Grant 0i1 Tool

H & H 0il Tools
Independent Pipe

J.R. Ready Mix

Jake's Crane & Rigging
R.W. Jones Trucking Co.
L & H Trucking

L & L Muds, Inc.
Loffland Bros

Lor, Inc.

M & M Roust-A-Bout
Midway Fishing Tools
Midway Wellheads
National Supply

NL Acme Tools
Northwest Tool Company
0ilwell

0.K. Kile

William Reed Welding
RMICO (Rollins Machine)
Ryerson & Son

Schaefer Valve
Schlumber Well Service

Shurtleff & Andrews Corp.

Sullivan Rathole Drig.
ThermaSource, Inc.

. Thermochem
Tillett Tools & Supplies

W-K-M Division
Western Afr
Wilson Supply

Gordon Ford
Dub Hargis
Jim Hansen
Joe Turk

Bruce Houp

Willard Lypscomb
lLad Lahrer
Dewey Milner

Darrell Swisher

Floyd King

Orville Neal
Dale Bingham

William Reed

Louis Capuano
Paul Hirtz
George Tillett
Rager Bastian
Craig Schweider
Larry Sutton

27

Telephone

707-526-7200
307-783-4013
916-743-5225
505-327-6288
805-323-5464

801-438-55689
707-528-7988
707-433-6553

801-438-5083
801-438-5693
707-433-6713
707-433-6969
707-374-6493
805-325-0398
801-438-2865
702-736-4082
801-789-1231
707-987-2754
303-434-5527
805-327-4695
713-999-8111
801-759-2464
707-585-1457
805-327-4471
805-589-5755

707-374-5105
415-331-0555
805-324-4046
801-489-743]
801-387-2451
415-653-2933
805-834-4738
801-789-3392
801-973-9096
307-382-6667
707-523-2960
707-575-1310
707-523-1166
707-838-4439
800-525-0803
213-990-6355

Vendor #

019
042
020
025
049
036
050
021
- 046

056
043
022
023
024
048
039
044
055
017
027
015
053
051
028
029
030
038
054
057
045
037
047
040
041
031
052
018
016
026
032
033
034
035
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Type

last
Substructure

Air Compressqr
tHud pumps
Mud pit (stecl)

Drill String

lighting'

Piping

LOYL

PTG SERCTVT CATTOLS

Forta-dril 19T or equivalent

1GC,0GG 1bs. capacity, capable of standing
1)u0 Lt., of 5 1/2% drill pipe in 4{0' lengths.

100,000 lbs. capacity, and giving a clear-~
ance under the rotary table of 9', v/ catwalk.

Capable of delivering 1200 SCFH at 800psig
'wo 517 Cardner lienver or equlvaleat
0 be provided hy MET

Square lelly for use in rotating head while
air drilling. (4 1/40)

2000' of 3 1/2" prade 4 drill pipe (inspected
prior to arrival).

15~ 4 1/ drill collars (inspected and with
thread protectors installed).

1 ~ &% drill collar (dinspected and w/protector
it subs (bored for float) and all other
nccessary subs, Also, float for hit sub,
plssion fiega-dril haamer for drilling in

S 1/L% hole.,

String float sub with float.

1.over lielly Cock Valve, with wrench

£11 tools to handle the above, i.e., lift
subs, chain tongs, scafety clamps, elevators,
s51ips, tonpgs with torque indicator and
corrcct heads, spinning chain, ctc.

Generator and sufficient vapor proof lights
to ligiit up the entire vorle area,

1 joint of 10 3/ csg. for use as riser and
conductor while drilliung 9 ?/8" hole.(need
only 15',)

ALL neceggcary piping to lhiook up from stand-
pipe to pumd and air compressor, pump to pits,
e to pits, kill line to vpumps, and pumps to
miing facilities,

6! CCO serics hydraulic actuated double gate

G UJtu ¢cs0 ram, 3 1/2" LD ran, erssges
- PR ET e with hipgh tewp rubbers,

i 000 series rotating head (canablesof pass-.
ing & 1/&9 bit)with 3 1/2" high heat rotating
head rubbers.

&Y% 000 sceries mud cross with one two inch
valve on eaclh side and a checlt valve on the

i1l Jine cide.

e 2% cholie mani.fold, and piping.

Lceuwnmlator withh dual stations and pjpjng to
rigs it uon 50' frowm the vell.

Gne &% ADT 900 series & 8" AST 300 series
avaptor spool,

(%)


http://facilitj.es
http://sj.de

viater truclk o CO L. water trucl: withh pump to load and

wdload,
Viater Storage @0 YWill be wrovided Ly i8I,
Pit bLrealters 0 For 9 /8" and & 1/4M Lits.
Pipe'dope : For drill pipe, collars, and casing.
liecorders : Geodlopgranh for recording penetration rate.,

Tnstruments 1 fobeo v/ heat suicld and sub for waiiimm
resdstering thermometer (6 and 12depvree
justranents),

wd mixing : Digh pregsure hopper, or centrifugpgal pump
Lo owcrate the low pressure systewm of IHkI's,
Solids : :
control equip : siesander and desilter. (shale shaker to
Le provided Ly 1inI, but will neea screens.,)
reed centrifugal to operate lwl's des.and des.
Flud checking
equipument o Vigs cup and Tunnel, ud scale,

Measurement ¢ Htecl tenths tape for wmeasuring casing.,
caliyper for checlking O and Ib,

orl 1ift : 'Po ‘be providea by wel.,

fuel and
fuel storage

to bLe provided by contractor.

Tools ;1 Uhadn tongs, casing tongs, slips, spider,
elevator, and links for ' casing.

Lquipment
and supplies : 2 rublbers for rotationg head ----=3§1000
566 of ' 20,° $8.C surface csg,
= 9,50 per/fl., ——=m——e= —————— 2850
6 1/4" and 9 ?7/8% reyun button
DILES memmn—- e —— e ———— 1750
Cementlt shoe, halffle plate andplug- “250
2 = M L9 2/8" bLow type centalizers
wanple hags.
Spare 3 1/2v ram rubhber for LOI
Lrilling products (MUd) ~=e—meeme—aa 2000
Surface casing cemenlt —=—mmeeeeeaa 2000
itn aetection equipnent =-—=eeeee-- 200
6fF AT 300 series starter flange
and adaptor to " casing --=-==-—e-- 1000
o ALST 506 series master gate --- 1350
2 - 2" % 6" sch 80 nipples ===-~-
2 - 2u pate valves (800 psi)

vind soclk &
air paclis :

oI wvould provide wind soclt and b air packs.

.' Marking : Paint stick,

(29)
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A LITHOLOGIC EVALUATION OF CUTTINGS FROM WELLS

5-87-1 AND S-87-4

J.N. Moore

- Sept. 1987
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SUMMARY AND CONCLUSIONS

$-87-1 and S-87-4 penetrated variably altered and faulted
ash-flow tuffs belonging to the Three Creeks Tuff Member of the
Bullion Canyon Volcanics. The ash-flow tuffs can be separated
into two distinct stratigraphic units in §-87-1. The upper unit.
is characterized by coarse phenocrysts of biotite, quartz and
andesine. The lower unit is finer grained but mineralogically
similar. Only the upper unit was penetrated in S-87-4.

Steam production in S5-87-4 appears to be controlled by the
intersection of two distinct fault zones. The oldest of these
fault zones is characterized by strong silicification and
argillic alteration. Geologic relationships suggest that this
fault zone is a steeply dipping, pre-geothermal structure that is
disconnected from the underlying geothermal reservoir. Thus,
this fault zone cannot represent the primary conduit that feeds
the shallow portions of the steam cap. Instead, this fault zone
may form a shallow steam trap where recent fracturing of brittle
rocks has resulted in locally increased permeabilities. North
trending faults bounding the eastern margin of the Sulpﬁurdale
pit are more likely zones of upwelling. These faults are younger
than the gravitational glide blocks and control the present
surface expression of the geothermal system at Sulphurdale.

Mercury surveys may provide additional information on ;he
locations of these young fault zones. This technique may be
particularly effective since reconnaissance studies of drill hole

cuttings have shown that anomalous concentrations of mercury are



associated with geothermal alteration at Cove Fort and
Sulphurdale (Ross and others, 1982). Exploratory holes drilled
along these fault zones and at their intersections should, if
possible, be planned to penetrate the base of the glide blocks

(approximately 2000 feet) and the underlying reservoir.

STRATIGRAPHIC RELATIONSHIPS
The rocks penetrated in drill holes S-87-1 and S-87-4
consist entirely of the Three Creeks Tuff Member of the Bullion
Canyon Volcanics. Within the Cove Fort-Sulphurdale area, the
Three Creeks Tuff overlies a hete;ogeneous sequence of locally
derived lava flows, flow breccias, and minor ash-flow tuffs. The
Three Creeks Tuff is in turn overlain by silicic ash-flow tuffs
and intruded by latite to quartz-monzonite dikes and sfocks.
The Three Creeks Tuff was erupted from a caldera located in
the southern Pavant Range 27 m.y. ago (Steven and others, 1977).
Within the source caldera, the tﬁff can be divided into three
| cooling units” which differ primaﬁily in the degree of welding
they exhibit. The lower and upper units consist of red to gray
densely welded ash-flow tuff. The middle unit is poorly welded
and white in color. The oldest unit is the most widely
distributed and the only one recognized in the Cove Fort-
Sulphurdale érea (Ross and Moore, 1985).
The lower cooling unit peneﬁrated in the wells consists of
approximately 50% phenocrysts of andesine (33%), biotite (10%),

quartz (5%), and minor hornblende, sphene, and magnetite in a
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matrix of densely welded shards and ash. Near Sulphurdale, the

lower cooling unit of the Three Creeks Tuff can be further

divided into two parts. The upper part is dark gray when fresh

and is characterized by plates of biotite up to several
millimeters across, and euhedral quartz crystals with beta

morphology. The lower part ranges from gray to red-brown in

color, is much finer grained, more variable in the degree of
welding (moderate to densely welded), and commonly contains

numerous lithic fragments. The contact between the upper and

lower units was encountered at a depth of 780 feet in S5-87-1.

Only the upper unit was encountered in S-87-4.

HYDROTHERMAL ALTERATION

The alteration in S$-87-1 and $-87-4 is similar to that
occurring in wells 42-7, 34-7 and 34-7B. Weak to moderate

argillic alteration is the most common alteration type

encountered in the wells. The rocks in these intervals are

characterized by partial to complete replacement of the feldspar
phenocrysts by clay minerals andiéarbonate, alteration of

hornblende to chlorite and carbodate, and minor alteration of

biotite to hematite and clays. More intense argillic alteration

is characterized by the replacemént of biotite by pyrite and

clays. 1Increasing argillic alteration is typically accompanied

by a progressive bleaching of the matrix of the ash-flow tuffs.
Silicified and in places, brecciated ash-flow tuff is

associated with the argillically altered rocks between 100 to 170
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and 440 to 900 feet in S-87-4 and between 140 to 290 and 640 to
650 feet in S5-87-1. In addition, intgnsely silicified breccias
occur in the lower 40 feet of both wells and between 440 and 460
feet in S5-87-4. With the exception of the interval between 440
and 460 feet in S-87-4, the silicified cuttings a?é characterized
by variable quantities of pyrite (up to approximately 5%) and the
complete replacement of all primary minerals by quartz. 1In
contrast, the silicified cuttings from 440 to 460vfeet in 5-87-4
are characterized by strong hematite develqpment which give the

samples a deep red color. oot i e fW'J{l

Veins and aggregates conéisting of variable proportions of
carbonate + hematite + chlorite and quartz + pyrite + hematite +
chlorite + carbonate occur in trace amounts throughout both
wells. The aggregates of these minerals are interpreted as vein
fragments. Textural relationships at the base of S5-87-1 suggest
that carbonate veining in these rocks in part postdates the
silicification. Here, silicified fragments containing pyrite

occur in a matrix consisting dominantly of carbonate.

SIGNIFICANCE OF THE SECONDARY MINERAL ASSEMBLAGES
Temperature and Age Relationships

Geologic mapping and analyses of cuttings from wells in the
Sulphurdale area suggests that the hydrothermal alteration of the
Three Creeks Tuff is controlled primarily by two factors, the
temperature of the fluids during alteration and the distribution

of faults and fractures (Moore and Samberg, 1979, Ross and Moore,



1985, Moore, unpub. répt. to MEI). In addition, Moore and

alteration of the Three Creeks Tuff. The earliest alteration
occurred approximately 24 m.y. ago and accompanied the intrusion
of quartz-monzonite stocks beneath the Sulphurdale area.
Alteration related to this thermal event is characterized by
quartz-sulfide mineralization. ﬁére recent alteration, related
to the present geothermal system is characterized by surficial
acid alteration and possibly the formation of anhydrite in 42-7.
Significantly, it has not yet been demonstrated that a high-
temperature brine related to the present geothermal system ever
reached the surface in the Sulphurdale area.

The hydrothermal alteration documented in S-87-1 and S5-87-4
is typical of moderate to high-temperature thermal regimes. The
presence of clays and chlorite, and the absence of epidote in
these rocks suggests that temperatures were probably in the range
of 175 to 2509C during alteration. Similar alteration
assemblages, associated with base metal sulfides and fluorite,
have been observed in 34-7 and 34-7B. While these observations
indicate that high-temperature liquids circulated throughout this
area in the past, the incompatibility of these assemblages with
the modern, shallow thermal regimé suggest that the alteration
occurring the geothermal wells is related to the emplacement of
the quartz-monzonite and not to the present geothermal system.
Nevertheless, the association of steam with silicified zones in

e

34-7, 34-7B and S-87-4 demonstrates that zones of intense
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silicification act as important conduits for the steam in the

glide blocks capping the deeper portions of the geothermal

reservoir.

Structural Relationships

Previous geologic and geophysical studies have demonstrated
that the strongly silicified and argillically altered fault zones
near Sulphurdale are steeply dipping and that the intensity of
the alteration decreases with distahce from the major fault
planes (Moore and Samberg, 1979; Ross. and Moore, 1985, Moore,
unpub. rept to MEI). Although the number and directions of the
faults encountered in S-87-1 and S-87-4 cannot be uniquely
defined from an analysis of the cuttings, several inferences can
be made with respect to their distribution, thickness,. and
direction of movement. The widespread occurrence of silicified
cuttings and moderate to strong argillic alteration in §-87-4
suggest that the well closely followed a major, nearly vertical
fault zone. The fault planes encountered within this zone are
marked by silicified breccias. 'These breccias were intersected
at depths of 150 to 160 feet, 430‘to 460 feet and below 910 feet.
Furthermore, the stratigraphic relationships in §-87-1 ﬁnd S-87-4
indicate that S-87-4 penetrated a block that is downdropped '
relative to S-87-1. It is likely that this fault zone is part of
the east-west trending zone of structures that is prominently

developed near the production wells. L

,‘/ N 0
5 M :
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Hydrothermal alteration of the rocks in s§-87-1 is
significantly less intense, suggesting that the well was drilled
primarily through the footwall of the fault zone penetrated by

34-7 and 34-7B. The only major fault planes penetrated in this

well occur below a depth of 1050 feet.
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April 27, 1987

Donald L. Pendleton

District Manager

United States Department of the Interior
Bureau of Land Management

150 East 900 North

Richfield, UT §4701

Re: Submittal of Geothermal Drilling Permits
Dear Don;

Submitted for your approval are two GDP's for exploration wells that ME]
intends to drifl as part of our 1987 exploration program. These wells are
intended as observation wells relatively close in with existing production.
MEI's intent is to ascertain that there are steam entries at these locations
before a large-diameter production well is drilled. The estimated cost of
each of these wells is $40,000 compared with $200,000 for the production .
wells. The information from these wells will lend itself 10 more detailed
design of the larger wells, and will help us avoid drilling more dry holes,

‘; We would like to start drilling during May, 1987 pending application
appravals. If BLM or Forest Service personnel would like a site visit, please
contact me by phone as I can schedule such a visit very quickly. If there are
any questions or further information is needed, please let me know, and |
will respond as soon as possible. Thank you for your consideration of these
GDP’s.

Sincerely,

- ()rb b/‘w -

‘ Jay C. [Tauth
‘ S Operations Manager

cc: Wayne A, Portanova
JCH/

Executive Offices: P. O. Box 5107, 6528 Old Paint Trail, Carefres, Arizona 85377 (602) 488-3588
Produrtion Offica: 3761 South 700 East, Suite 200. Salt Lake City, Utah 84106 (801) 263-8300
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May 5. 1987

Mr. Stanley Green .
Utah Division of Water Resources
1636 West North Temple
Salt Lake City, UT 84116

Re: Geothermal Drilling Permit applications, S-87-1 and S-87-2, Cave Fort-
Sulphurdale KGRA, Sec 7, T26S, R6W SLB&M, Beaver County UT

Dear Stanley:

Attached for your approval are Geothermal Drilling Permits and associated
drifling program including BOP configuration for two wells. These wells are
intended to be slim-hole exploratory/chservation wells drilled into an
anticipated production zone in the vicinity of MEI's two production wells,
34A-7 and 34B-7. These wells will not be produced other than for reservair
presstre testing and chemical sampling purposes. The program calls for 7 J-
55 csg set 1o 250", and 6 1/4" open hole to TD of 1500".

Although [ missed the conference last month in Santa Rosa, I have heard a
number of positive comments regarding your presentation and the
conference in general. [ really wanted to go, but [ had too much work going
on. Maybe next time!

MEI hopes to start drilling in late May, 1987, as the drilling company has
already been contracted. Thanks for your review of these permits and the
program. [f there are any questions or comments, please call.

Sincerely,

P

Jay C. Hauth
Operatijons Manager

ce: Wavne A, Portanova
JCIL/

Executive Offices: P. O. Box 5107, 6528 Oid Paint Trall, Carefree, Arizona 85377 (602) 488;3588
Production Office: 3761 South 700 East, Suite 200, Salt Lake City, Utah 84106 (801) 263-830Q0
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Donald L. Pendleton : June 16, 1987
District Manager

United States Department of the Interior

Bureau of Land Management

150 East 900 North

Richfield, UT 84701

Re: Cove Fort-Sulphurdale KGRA transmittals

Dear Don:

Attached for review/approval are the following items:

1. Proposed casing plan change for well S-87-1. The only change is the
addition of 40 feet of 13 3/8" conductor pipe to be cemented with ready-

mix. A correction is made to my letter to you dated 5/24/87. That letter
requests separate approval of S-87-2 prior to S-87-1. The correct

situation s as follows:

S5-87-1 location is on previously disturbed land, and MEI requests
approval of this primary target locatfon. 5-87-2 location is on
undisturbed land, and MEI will submit a location drawing showing
topsofl stockptles, cuts/fills, etc., if this location becomes a priority
again. Currently, S-87-2 is a low priority for MEJ.

2. Geotherma) Drilling Permits for two new wells: S-87-3 and S-87-4.
These wells have an identical drilling program to S-87-1, including the 40’
of 13 3/8" conductor.  The locations for these wells were inspected by Toby
Manzanares/BLM and Fred Fuller/FS on June 4, 1987.

3. Submittal of data recorded from temperature gradient holes driiled this
spring.

{

If there are any questions, please call. Thanks for your considerations of

these GDP's.
Slnc%wﬂ/
%. €

ay C. Hauth
Operations Manager

Executive Offices: P. O. Box 5107, 6528 Old Paint Trail, Carefree, Arizona 85377 (602) 488-3588
Production Office: 3761 South 700 East, Suite 200, Sait Lake City, Utah 84106 (801) 263-8300
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United States Department of the Interior

BUREAU OF LAND MANAGEMENT
RICHFIELD DISTRICT OFFICE
150 EAST 900 NORTH
RICHFIELD, UTAH 84701

IN REPLY
REFER TO:

3260
U-29551
(U-052)
dJune 26, 1987

Mr. Jay Hauth
3761 S. 700 E., Suite 200
Salt Lake City, Utah 84106

Re: Approval of Geothermal Drilling Permit S-87-1

Geothermal Lease U-29557
T. 26 S., R. 6 W., Sec. 7: SE1/4NW1/4

Dear Mr. Hauth:
Enclosed is your approval copy of the above-referenced geothermal drilling

permit. Your cooperation in following all conditions of approval in the Plan

of Operations and Geothermal Drilling Permit will be appreciated.

Sincerely,

A’fo
Dongldiff Pen

District Manager,

Enclosure:
Geothermal Drilling Permit, Well 8-87-1

cc.
U-922 w/enclosure

WSRA w/enclosure |
USFS w/enclosure (excluding confidential information) \




Conditions of Approval
Geothermal Observation Well S-87-1

T _ Geothermal Lease U-29557

T. 26 S., R. 6 W., Sec. 7

A11 operations must be conducted in accordance with the Geothermal Steam
Act of 1970, as amended; applicable regulations, Geothermal Resources
Operational Orders (GROs); special lease stipulations and approved plans
of operation.

. A qualified HpS safety company shall be on-site and rigged up with

standard equipment and procedures during the drilling of these wells., The
BLM shall be notified at least 24 hours prior to the BOP test (see updated
phone numbers of BLM personnel to notify).

Should it be necessary to excavate areas for grading of drill sites or for
construction of mud pits, the top 8 inches of topsoil will be removed and
stockpiled for use in reclaiming the disturbed areas. :

Should it be necessary to deviate from the defined area previously cleared
for cultural resources, a cultural resource investigation will be
conducted prior to disturbance,

A detailed drawing for the proposed reconstruction of the existing well
pad shall be prepared and submitted in triplicate to the District Manager,
BLM. This drawing shall indicate the perimeter of the existing pad, the
location of Well Site S-87-1, any new cuts and fills and the location of
topsoil storage areas.
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INTERSEARCH

International Learning & Research, Inc.

Archeologiead Consuliants
Dr. Richard Thompson,
President
July 21, 1987
Georgia Beth Thompson
Vice Prasigent - Adimunisitation

Barbara A. Walling y 4 . N
Vica Presigent - Figla Opeorations (/7 0 B €87 ’( , '\—C\(\

Mr. John Branch
Richfield District R B-"

Bureau of Land Management
150 East 900 North (IJQQJEFJML - cptﬂ cbxﬂibéalcpxta_)

Richfield, UT 84701
Dear Mr. Branch:

This letter summarizes the results of an archeological survey of two small
drill sites located in the Mother Earth Geothermal Lease Tract near Sulphur-
dale, Utah in Beaver and Millard Counties. The project was authorized by

BLM Antiquities Permit No. 87-UT-54955 and Utah State Antiquities Permit

No. U-87-1G-259f. The field work was carried out by Barbara A. Walling while
Richard A. Thompson was Principle Investigator for the project.

The two drill sites, des1gnated 87-3 and 87-4, are plotted on the enclosed
map. Both are found in the NWi of Sec. 7, T26$ R6W (SLM) in Beaver County.
A records search, conducted by the State Historic Preservation Office showed
that no sites had previously been recoreded within the two project areas.

Site 87-3 lies in the NE} SWi NWi of Sec. 7, T26S, R6W and is found just west
of a dirt road on ground that has been substantially disturbed. The actual
drill point is set only 5 meters from the existing road in a small dump of
burned wood and ash. To the north and south of the drill point the surface
drops down to a damp area that appears to have been impacted by livestock
grazing and an old temperature gradient hole. North of the drill point, the
ground rises slightly, moving up into a stand of pinon and juniper. The
greater part of the ground cover is, however, composed of grass. A ten acre
tract, approximately 110 meters on a side, was surveyed by walking a series
of contiguous transects, each 15 meters wide, until the entire drill site
had been examined.

Site 87-4 lies in the SWi SEi NW} of Sec. 7, T26S, R6W just east of the
existing dirt road on a slope of from 5 to 15°. The vegetation consists of
an overstory of juniper and pinon while some grass grows between the trees.
The drill point is 10 meters east of the road on a relatively level area. A
short access road, contained within the 10 acres, will provide access to

the drill point. The 10 acres aga1n measured 110 meters on a side and the
area was surveyed by walking a series of contiguous transects each 15 meters
wide, until the entire area was examined.

The survey of both parcels of land failed to identify evidence of prehisotirc
or historic occupation or sue. Thus no cultural resources are endangered by
the proposed drilling.

Sincerely,

lPikivret A iy
Richard A. Thompson
484 Soulh 300 East, Cedar City, Utah 84720, (80 1) 586-7870, 586-6139
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Apendsx D6

Donald L. Pendleton

- drawings for the referenced wells. Included as required are surveyed casing

October 2, 1987

District Manager

United States Department of the Interior
Bureau of Land Management

150 East 900 North

Richfield, Utah 84701

Re: Transmittal of Location Drawings for wells $87-1 an6:587f4

Dear Don:

Attached for file/information are well location and wellhead survey
head locations, topsoil stockpiles, and cut/rill contours

ME} is now using the following uniform basls for SUI‘VGY coordlnates

The basis for all bearing coordinates is North 00954 14 East between the -
Southwest and Northwest Corners or Sectlon 7, Townshlp 26 South Range 6.
West, Salt Lake Base and Meridian. _ T I

SW Corner= 44703.67042 N
499!6_.43333 E

NW Corner= 50000.00000 N
50000.00000 E

The coordinates for the new wells are as follows:

S587-1: 47793.90393 N
' 5168229962 E -

S87-4 47420.77242 N
51333.86176 E

and additionally,
24-7: 47862.71492 N
50867.94752 £

Executive Offices: P. O. Box 5107, 6528 Old Paint Trail, Carefree, Arizona 85377 (602) 488-3588 EES LT
Production Offinre: 3761 South 700 Fast. Suite 200, Salt Lake City, Utah 84106 (801) 263-8300



MEI's commitment earller this year to compmng a uniform; data base for .
field survey data is now starting pay off.. If there isa desire fi or. diff erent
" types, sizes, or configurations of drawmgs please let me know and I will
try to accommodate.

- ) ) . .o L e : : i g Yooy 1
. ) . . . . ,.;‘e'.n.w
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. GEOLOGICAL SURVEY, CONSERVATION DIVISION Budget Buresu No.
GROTHERMAL WELL COMPLETION REPORT
—153E SLAAL MO,
U.S. Geological Survey requires this form or other Supervisor approved form to be prepared and filed in y-zi‘j"f 7
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v . Othar )
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3761 S. 700 E, S vt $Yioe Becoe)

~
.

ol
.
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At Total Depths. 2 g ‘ _ jwe;& (987 Joly s e
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19. TOTAL DEPTH — - , N/

Reasured: /1175, § 7[/ True Vertical: Yy AYLY )£7[ 15, GIRECTIONALLY DRILLED INTERAVALS
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Heasuxred: 4/750 %_/// True Vertical: é/éb }[‘y/ "~ /}/

ELEVATION: ESTIMATED ( ) FINAL (4 3207 16. SURVEYED INTERVALS

[
[ od
.

REFERENCE DATUM: GR () MAT ()~ DF () KB () RT () CASINGHEAD FLANGEZ ( ) OTHER ( )

/u//‘z‘
32. DRILLING MEDIA: AIR ()~ WATER () HUD ()~ TOAM (L}~ OTHER ()
1 o - — £ .
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s
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N3

CASING RECORD
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¢
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- 5 (= — a / .t %
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25. LINER RECORD
Size Weight Grade Collars & Threads Top Bottom Perforated Intervals Cepenting Record
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128, PERFPOPATION FECORD
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‘ 29. ATTACIMENTS & PREVIOUS SUBMITTALS: List all repocts, surveys, tescs and 10gs,-not listed in item 2), wnich have resulted {rom drilling and complet.icr

operations. List relevant previously furnished data with dage of submictal referenced.
AN As2Z

\JO. WELL STATUS: PRODUCING ( ) SHUT-IN WSUSPQ‘DED () INJECTION { ) DOISPOSAL ( | HEAT EXCHANGE ( ) ABANDONED { ) WATER SUPPLY () OTHER ()

31. DO YOU CONSIDER THME 70 BE C I T XFLAIN S . R
WL GUERCINT L0 E ' MO (oo tbitri—( IeLcvrec T L eerad

y -

«d2. I hersby certify the inf{ormation on thia report and the attached xntoz'l..l" .n 18 complete and accurate according to the best of Dy knowledge.

I SICNED: TITLE DATE

e - report is requicred by law (30 V.5.C. 1021); requlations: JO CFR 270.37, 30 CFR 270.73; Pederal Geothermal Leass Terms and Stipulations and other
\nqul-lotv roquirements. Failure to report in & timely prescribed manner can result in shutting down Operstions, Suspension and or recasmendstion of
‘cancellation of lease (0 U.5.C. 1011, JO CrR 270.80, 4) CrR J244.3). The United States Criminal Code (18 U.5.C. 1001) maxes it a criminal of(fanse
to make a willfully false statement or representation (' any Department Or Aqency Of the Unjited States as Lo any matter within its jurisgiccicn,

(See instruc=ions on raverse side)
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INSTRUCTIONS

CEINERAL: ‘This (orm is designed for submitting a cowplete and sccurats geothermal well completion report, and should Le acccnpanied by & detailed chron-
ological history of well operations and final coplies of the resuits af any 10gs, surveys or tests performed on the well, wnich have NnOt previdusly been

submitted.
ermal Supervisor.

micttal date if adequete justification is presented Ly the lesses,

ITER

18:

surface locstion if the well is directionally drilled.

ITIN J4:

ITENS 15 & d6:

Show the surface location coosdinates from the noarest section corner Or tract line.

If the well is immediately placed into operation without testing, this section ehould raflect the first sonth’s production data,

Indicate the depth(s) of subsurface pressure and teamperatuls Reasuresent, and include the reference datum.

The report shall be submitted within 30 days after the date of completion of continuous well activities, &e determined by the Distrlct Ceothe

The completion date in many cases will be the day the drilling rig is released. The Supervisof Bay postpone the required feport sup-

Show production zone and total depth coordinates ¢

33, WELL TEST ’
TEST DATE PROCUCTION METHOD: FLOWING ( ) POMPING ( ) = include size, type, intake depth, etc.
OTHER ( ) .
NS
4. : PPODUCTION
HOURS TESTED PRODUCTION DURING TEST DNTHALPY (Btu/lb)
R 3 TOTAL LIQUIDS (lb) STEAM (1b) WATER (1D)
A 56,302 56, 3¢ 2 < &
is. STATIC TEST DATA
DEPTH SURFACE PRESSURE (psig) SUBSUREACE PRESSURE (p81g) | SUBSURFACE TEMPLIGIURE [VF) WATER_ANALYSIS
- . =, / . O e Total Dissolved Solids L
O O 503 psig, G427 _
L T.‘d
36. FILWMING TEST DATA
SURFACE PRESSURE SUBSURFACE PRESSURE [SURFACE TEMPEZRATURE [FUBSURFACE TEMPERATURE AVE. TOTAL MASS FLOW RATE PER YCLR
at feet Bt top of pertfs. TOTAL (lb/hr) STEAM (lb/nr) WATER (1b/r
WELLHEAD:
SEPARATOR: N/A
37. SUMMARY OF POROUS ZONES: Show all important porous zcnes and contents of each; cored inter~- 38,
vals with recoverlies, drill stem or formation tests wath depth of interval casted, time open, GROWLIGIC MARKERS (T0OP)
cushion ysed, and flowing and shut-in pressures, tazperatures and recoveries.
FPORMATION OP sQTToN DESCRIPTION OF DETAILS HAME T MEASURED DEPTH TRUE VERTICA!
i DEPTH
. 3 L — -
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r,/n-/f, Ceoctn /‘/‘/ selecs fee ol/) .7, Jowen umif
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