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IN REPLY 
REPERTO: 

3240 
U-057 

United States Department of the Interior 
BUREAU OF LAND MANAGEMENT 
WARM SPRINGS RESOURCE AREA 

15 EAST 500 No. 
P. 0 . BOX 778 

FILLMORE, UTAH 64631 

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 MEI Geothermal Project 
at Cove Fort, Utah. 

Toby has reported to this 
Mike Fry in the upkeep, an 
Project is beginning to sh 
drill holes drilled in the 
and the reclamation work d 
as to what areas at the dr 
and reseeded. The whole g 
looked cleaner, as well ke 

office that the efforts being taken by Mr. 
d reclamation work at MEI's Cove Fort 
ow as an outstanding endeavor. All the 
past were visited during the inspection 
iscussed. It was agreed by both parties 
ill sites need to be contoured, cleaned 
eothermal production complex has never 
pt 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 lands, 

Sincerely, 

Dave Henderson ' 
Area Manager 
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EXHIBIT A 

IJK'ILLTNG PNOCEDIIK l̂;; 

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

Originating 
Office: Mother Earth Industries, Inc 

Geothermal Operations 
, Salt Lake City, Utah 

Date: March 2?, 198? 

By: Bill Jackson 

V. 
( "t j /v/ - iTv-w 'i (nsiy. f i . /--J 7/-.' A'̂  c-'' S I<..--.--LJ.. I ) 

OBJECT 

Drill a 15OO' geothennal exploratory hole for the purpose of 
obtaining data which can be used as part of long term development, 
at Cove Fort. The drilling procedure will be to drill a 9 7/8" 
hole to - 250' and set and cement 7" casing; and drill a 6 1/if" 
hole to T.D.. Enclosed is the detailed Drilling Procedure with 
attached Programs and Attachments. 
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HIGGINSON-BARNETT, CONSULTANTS 
106 West 500 South Suite 101 

BOUNTIFUL, UTAH 84010 
(801) 292-4662 
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SHEET NO 

MOTHER E.\RTH INDUSTRIES TOLL 34-7A 
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CALCULATED av K B Sr D A B 

.JAB 
DATE : ^ - 9 - » 5 

CHECKED B Y . DATE 3-11 -85 

SCALE. r=Aoo" 

ttlTHOLOGY . ALTERATION | I :. 

... p =. weak p y r i t i i z a t i o n 
ii = s i l i c i f i c a t i o n 
' Sl =' iwealc ] \ 

. Si. = . m o d e r a t e .; ;.. 
i -^ = iTi tense 

no sampil,e V/////A 
100 

200 
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500 

'////////////, 

' / / / / y / / / / y / ' / ^ 

i 600 

700 

800 

900 

" ° .samp.le _^^QQQ 

21100 

f>o sample ; 1200 

1300 

(. 

i t 

•38-

6 8 0 - 1 1 0 0 ' 

A 
; A 
' A 
: A 

FIGURE //20 

A .t= i f a u l t ^zone ( p o s s i b l e ) 

|; = iFe ' o x i d a t i o n 

0 - 6 8 0 ' ; i Tbtu - Three C r e e k s t u f f j ~ 
; Member of B u l l i o n Canyon 1 
; V o l c a n i c s , uppe r u n i t , i 

: • ' L i g h t t d dairk g r a y c r y s tia 1 - ' 
' i r i c h . a sh f low t u f f c o n t a i n i n g 

i p h e n o c r y s t s of p l a g i o c l a s e , 
I h o r hb 1 end e ' ' ( ch l o r i t i z ed) \" ' 

2. i b i o t i t e , i and q u a r t z i n a i -
; g r a y g l a s s y m a t r i x . ; E x i b i t s 
' w e a k p r o p y l i t i c a l t e r a t ion1 

T b t l - Three Creeks Tuff 
Member of B u l l i o n C a n y o n 7 " 
V o l c a n i c s , lower u n i t : -
L i g h t g r a y a s h - f l o w t u f f 
niarked by t h e "presence of I 
p u r p l e x e n o l i t h s of l a v a —i 
f lows and a l e s s a b u n d a n t i 
phe r ioc rys t c o n t e n t . ; Exh ib i i t s 
weak propylitic alteration. 



COVE FORT STl^AT TEST 

Vvell P l an Overview 

W e l l : 
L o c a t i o n : 

Cove F o r t S t r a t T e s t 
Beave r Coun ty , Utah 

Depth }lole S i z e Hud Sys tem Casing- Cement BOP Stacl; ZJ 

1 " 0 

+ 250' 

1500' 

T 
9 7/8" 

_L_ 
1 

6 l A " 

Spu 
Gel 

Ji. 

i 
lud 

VJater 

Air, Foam, or 
Gel/n^O/Polymer 

Cement Slurry: Class 
"G" or "H" Cement 

J . P e f e r e n c e 
A t t a c h m e n t 

L 

' 7" J-55 20/r ST c.-C 8 rd. casing % 350 degrees F; 
Burst= 2992 psi, Collapse= I8I6 psi, Tension= l87,OOOr/ 

All Cement Jobs: TOC= ground level; Volume calculated v/ith 
50% to 1 QQP/(i fexcess in open hole. 

•̂  All testing pursuant to GRO Order 2 v/ith advance notice to 
BLM, Richfield, Utah, for witnessing. 

(1) 



PETiTllIEMT DATA 

Proposed TD 

t^ocation 

Datum 

Estimated 
Cost 

AFE // 

Objective 

^^sinp; 
Program 

Anticipated 
Problems 

Pre-S pud 
Work 

1500' 

All depths refer to L'KB, unless otherwise 
indicated, MB height should be measured and 
reported on the first day of drilling. 

Sierra Drilling llig 

\mi}-o.o:̂  

• ' > 

To obtain geological and temperature data. 

-rZ^Q' 7" J-55 20/>' ST2.-C 8rd. range 2 Surface 
casing. 

1. Lost circulation anywhere below 1000'. 
2. Possible lUS (reference "HpS Contingency 

Plan"). '̂  "̂  

Prepare location, buj.ld road, and dig 
reserve pit. 
liodify 8" Starter Flange td fit 7" casing. 
TJie ID of the starter flange is 8.75". 
This rnust be done is such a v;ay that .• . 
collars v/ill not hang on the edge of the 
starter flange as they enter the 7" casing, 
i. e., tlie top of the reducer must be beveled. 
It v/ould also be desirable that the 7" casing 
enter the reducer only î" and encounter a 
beveled reduction, so that it v/ill sit level 
on top of the cut-off 7" casing v/liile it is 
being v/Gldod(it needs to be beveled so that 
the 7"casing can be welded to it on top and 
the weld will not restrict the ID of the 
casing.)Be careful that the starter flange is 
v/elded perfectly true onto the reducer, so that 
the EOF stack v/ill sit level. A 1//|." hole 
needs to be drilled 2" up from the bottom of 
the reducer so that a greaso fitting can be 
installed to facilitate testing between the 
upper and lower welds. This hole should be 
threaded- for 1/i|" UPT. It would also be desire-
able for tho reducer to be l'i" in length so 
that i|" could be inserted into the starter 
f].ange, ii" could be slipped over the 7" casing, 
and this would leave 6" in the center. This 
would allow the boring of tv/o 2" holes located 
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in tlie center of the reducer and spaced 180 
degrees from each other. High pressure 2" LP 
collars could then be welded to the reducer 
over the 2" holes. These collars must have a 
wor]:ing pressure of at least 1000 psi.. This 
v/ould 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 V ) , v/ith the top of the 7 1/8" bore 
and tlie top of tiie 6 1/2"' bore beveled. 

Enyi iron men tal : 1 . Line reserve pit to prevent seepage. 
•2. Contain all drill cuttings and drilling 

fluids, as v/ell as site drainage, to the 
rese.rve pit. 

3. Have lIpS absorbing drilling fluid products 
on hand (i.e., zinc carbonate and zinc 
chelate) (Sorb or lUI^ess). 

i[.. If tiie reserve pit will be maintained for 
future purposes, then it should be fenced 
prior to rig release. 

5. iiaintai-n enough fluj.d on hand (at least 
tv/o liole volumes) and keep rig pump con­
nected to the Ivill line during all 
drilling operations. 

6. liud Engineer should be available at all 
times to help monitor for and control 
any tlireatened blov/-out. 

7. Caire • should- be tiken..that discharge from 
tlie b].ouio line, while^.air drilling:,'is'.' 
never in the direction of any pov/er lines, 

Motjf ication 
of Authorities : Prior to the following activities: 

1. lioving in (1 to 2 days in advance). 
2. Prior to Spudding (Zly hours in advance). 
3. Major change in procedure, i.e., casing 

point (ASAP). 
li.. Testing EOPs (21^ hour advance notice), 
5« Serious accident/mishap (ASAP) 

liotify the follov/ing; 
State of Utah - V/ater Rights Division(One 
of tiie follov/ing); 

Gerald Stoker 586-/|231 
Stanley Green 533-716̂ 1-

Bureau of Land Management (one of the 
follov/ing); 

Don Pendleton (801) 896-8221 
John Branch 896-8221 

Forrest Service (one of the following); 
Del Randall (801) i|38-2l̂ 36 
.Oarv/in Jensen i|38-2436 

Oneratj.ons 
' Manager : Jay C. Ilauth (801) 263-8300 ofc. 

268-9369 res. 
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MOTHER EJiETR INDUSTRIES, INC. 

COVE FORT STRAT TEST 

March 27, 1987 

SEQUEIICE OF OPEIUTIOHS 

1 . Prepare location and sump as per design drav/ings. (Must be 
oriented so that rig is at least the mast height plus 25' 
from any pov/erlines). 

2. Move in and rig up rotary drilling rig.-'-

3. Pick 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'. Maintain 
liole as straight as possible. Maximum deviation at total 
depth to be i|. degrees. Maximura rate of change to be 1 1/2 
degrees per 100'. Monitor flov/line mud temperatures every 
20 feet. Catch iforiiiation samples every 10'.' 

il-. Circulate hole clean. Malce wiper trip. Circulate and 
condition mud to run casing. POOH and lay down 9 7/8" 
drilling assembly. Rig up to run 7" casing. 

5. Run 7" J-55 20;>' STf.C,range 2,8rd. surface casing to total 
depth and cement v/ith Al-I class "G" or "H" neat cement. 

6. Install 7" X 8" AIISI 300 Series wellhead and 8"AHSI 300 
series master gate (v/orking pressure 680 psi at 300 degrees, 
Test pressure 1100 psi). 

7. Hippie up blov/ out preventer staclc and test same to 500 psi, 
v/ith BLM representative present to v/itness test. 

8. Pick up 6 1/^" drilling assembly and drill out 7" casing 
with 6 l/V bit. 

9. Drill 6' l/i|" hole with air or mud to a total depth of 1500'. 
Take dj.rectional surveys every 100'. i-iaintain hole as 
straiglit as possible, MaxJ.mum rate of change to be 1 1/2 
degrees per 100'. Monitor flow-line temperatures (both in 
and out) every 20' and log on Tour Sheet." Run maximum 
registering thermometers on each survey. 

10. Lay down drill pipe and tools, nipple dovm EOPs, clean up 
location, rig down, and release rig. 

(il) 



COVE FORT STRAT TEST 

Marcli 2 7 , 1987 

siiicnnNifciii OF OPERATTQHS 

1 . Construct location and sump as per attached design drav/ing. 

2. Move in and rig up rotary drillj.ng rig. Survey location with 
rig in place. 

3. Mix spud mud as per attached drilling fluids program. 

i|.. Visually inspect and note on tour slieet v/hether all drill pipe 
is white banded, specifying that it meets AAODC API Class II 
inspection as to the following; 

1. Electromagnetj.c j.nspection of tubes(Sconoscope or Scanalog) 
2. Wall thickness and cross sectional area (Ultrasonic or 

gamma ray). 
3. Tool .-joint ins-pection (E].ectronic or magnetic particle). 

Also checlc to see that all drill collar connections liave been 
magnetic particle inspected and that all bottom hole assemblies 
have been magna-fluxed prior to delivery. Hote condition oh 
tour sheet. 

5. Make sure 7" casing is on location and in position to run 
prior to spudding well. Make sure that all casing accessories, 
v/ellhead equipment, and circulating head are on hand, 

6. Spud well with 9 7/8" bit and drill with mud to +250', depending 
on geology. r;emove thread protectors, clean threads, drift 
and measure casing v/hile 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 IJC landed withing 1 ' of bottom, and still 
space out correctly on surface. Maintain liole as straight as 
possible while drj.llj.ng. Talce drift shots every 100'. Run 
maximum registerj.ng tliermometers on each survey. Maximum 
angle at total deptli to be l{. degrees. Maximum rate of change 
to be 1 degree per 100'. Monitor and record flow line temper­
ature every 20'. Catch 2 sets of formation samples every 10', 

7. Upon reaching desired depth, icirculate and condition mud 
until shaker screen is clean and viscosity is less than i|5 
sec/quart. Make wiper trip. Check for fill. If hole is 
in good condition, circulate bottoms up, POOH, and lay down 
9 7/8" drilling assembly. If tight hole v/as encountered on 
the v/iper trip, then make another v/iper trip. It may also 
be necessary to further condition the mud. 

8. Rig up and run 7" casing to total depth (as per attached 
7"casing program). Run in hole slowly to avoid breaking 
dov/n the formation and losing circulation. Circulate past 
any bridges encountered. Use proper malce-up torque on 
casing. Use a good quality geothermal casing dope on threads. 
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9, Once casing has been run to total depth, circulate hole clean, 
while reciprocating casing, v/ith at least tv/o full circulations. 
Circulate until hole is clean, mud is in good shape, and vis­
cosity of mud is less than l\.̂  sec/quart. Checlc bottoms up time 
to be sure that mud is not channeling. 

10. VJhen mud is in good shape, cement casing as per attached 
program. Monitor and record cementation data as per 
cementation program. Catch cement samples during cementation 
as requested. Continue to reciprocate casing v/hile pumping 
cement. Land casing v/ithin 1 ' of bottom. Center casing in 
rotary table. 

11. Viait on cement for 8 hours, (clieck samples to see if additional 
time is required). Monitor cement in anulus. If it falls 
back, bring it back to the surface with 1" pipe. 

12. Land and cut off 7" casing. VJeld on 7" X 300 SR Starter 
Flange. Test •l-jetv;can wolds. Checli with level to be sure 
f].ange is on correc-tly. If flange is not equipped with 
2" outlets on each sd:de, then install tv/o weld-on collars, 
two 6" X 21' Sell. 80 LP nipples and two 800 psi. valves 
belov/ the flange. 

13. Make sure that BOP equipment has been inspected by tlie man­
ufacturer or an authorized agent prior to arrival and 
that all equipment is proper and in good shape. Hippie 
up blow out preventer equipment as per attachment. Test 
7" casing and blow-out equipment to 500 psi. with BLM 
representative present to v/itness test. Log test data 
and representatives name on Tour Sheet. 

U^. Trip in hole with 6 l/'i" mill tooth bit and tag cement. 
Log top of cement on Tour Sheet. Drill out baffle plate, 
cement and float shoe from 7" csg. v/ith 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, ruia float in bit sub and unload mud out of iiole 
v/ith air on the trip bade in. If the decision is made to 
drill with mud, tlien displace the spud-mud out of hole 
v/ith tiie gel/v/ater/polymer system v/hen you reach bottom 
v/itii the bit. See attached program for mud system, 

15. Drill 6 1/V hole with air, foam, or mud to 15OO'. 
Operate BOP each trip out of hole and log on tour sheet. 
Maintain hole as straight as possible. Take drift shots 
every 100'. Run i-naximum registering thermometers on each 
survey. Maximum rate of change to be 1 degree per 100'. 
Monitor and record flov/-line temperatures, both in and 
out, every 20'. uatch formation samples (2sets) every 10'. 

16. Upon reaching total depth, circulate hole clean, lay 
dov/n drill string, nipple down BOPs, clean location and 
release rig. 
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i2- ;I l , l f l . l ' lu F L t J l D ; 3 rlx'LAiKAM 

q 7/i\- Durface h o l e ; 0 - -250 ' 

wud oystem; u e l , l ime , v/ater , liCM (bpud nud) . 
n ix 1 5 - 2 0 l b . / b b l . b e n t o n i t e in fresh water , 
r ' l o c c u l a t e with l i m e . 

weight ; As low as p o s s i b l e with mechanical s o l i d s con­

t r o l equipment. 

V i s c o s i t y ; J)5 - 55 s e c / q t or as neeaed to clean the h o l e . 

«»ater i .oss; no c o n t r o l 

Total j^ardness; no control 
pn; Mix lime through chemical barrel to maintain 

9.5 - 10.5 pn. 

comments; .uost circulation through this interval is pos­
sible, no formation pressures are anticipated. 

' Acep plastic viscosity down and yield point up. 
iiun solids control equipment continuous,Ly. 
ureak circulation slowly and trip siowly. use 
x,.esco to thin mud if necessary. 

f, }/Lv" 110] e: l250' - r. u. 

I'lud system; rolymer, gel, soda ash, i^esco, high temp thinner, 
ijriil out cement with ;ipud nud and then dump ̂ pud 
Mud. Build new oystem. i-iud up in clean steel 
pits by mixing, v/ith fresh water, 1/2 Ib/bbl 
caustic soda and a ratio of 8 bentonite to 1 
drispac regular, nix bentonite first and then 
slowly add (.30 min/sk; drispac. (.Substitute a 
high molecular v/eight anionic liquid polymer 
such as nagcobars napid wud for drispac if so 
desired. 

..eight; As lov/ as practical v/ith v/ater and mechanical 
solids control equipment. 

viscosity; ^8 - i\3 sec/qt v/ith bentonite and drispac 
1,8:1 ratio of bentonite; drispac; Stay on this 
ratio to maintain viscosity after j-iud-up. 

,.ater j^oss; .nO control 

i o t a l Hardness ; Eelow 30u ppm v/itli soda a sh . 

prt; 9 .5 - 10.5 

^ 7 J 
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6 1,/Ji- Hole: 1250'' to .r. D.yoOnt'd.y 

•̂  R|igĉ logy; Control flov/ properties at reasonable levels with 
'̂ '• IJesco tiiinner. If dov/nhole temperatures increase 

to where iiesco is not effective, then use liigii 
temperature thinner. 

Torque, drap. hole stabilitj'/, and high temp lubricant; 
Add 2ppb Soltex additive as necessary. 

Lost Cj.rculation (/Ipplj.os to deptlis from Surface to Tu); 
The methods used to control lost circulation are as follows; 
1 ; Lost circulation materials sucli as nut plug, cotton seed 

hulls, saw dust, medium iiwik-seal, etc. 
2. Gunk Squeezes 
3. Cement 
L\. Lighter than water drilling fluids. 

Abnormal Pressure; 
Vvej.ght material (Barite) should be on location at all times. 

Corrosion; 
Add •c'brrosion inhibitors such as oxygen scavengers or scaling 
amines to control corrosion. 

Stable Fo a m malice-up; 
Mix l/2~- 2 ppb drispac in v/ater 
1 - 2 ppb soda ash 
5 - 10 % foamer jxx^t i>e_for_e' ns_e (use alpha olefin sulfonate 

for liigh temp fouiiior.') 
Air - Mud ratio required = 100:1 to 300:1 

I.l.ydro/rpn_ .'Jul fide .i iOjii torii.n./;; and Abatemen t; 
Hydrogen sulfide iiionitoring sliould be maintained during the 
drilling of the well, .jetectors should be placed on the rig 
floor, cellar area, and flowline region to detect and announce 
the presence of hydrogen sulfj.do. Hydrogen sulfide abatement 
equipment and materials, i.e., pumps, hydrogen peroxide, and 
caustic soda, sliouD.d be maintained on location when drilling 
with lighter tlian water drilling fluids, ie, air or aerated 
mud systems. Escape breathing equipment, as well as resus­
citators should be available on the site. 

Special Considerations: 
1. JJrilling recorder to monitor rate of penetration. 
2. Catcti drill cutting samples(2 sets) every 10', to be 

cleaned and sacked. 
3. All lost circulation zones encountered shall be recorded 

in Tour Book, recording botii the depth at which the loss 
occurred, as well as the ainount of fluid lost. 

it-. In and Gut temperatures, both of mud and air, shall be 
recorded in the Tour Boole every ZO ' . 

5. Temperatures should be taken witii every directional survey 
by running a maximum registering tiiermometer in the survey 
instrument. 
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CASTliO I-ROGl'̂ ATJ 

7" Surface Casinf.̂ : i250' X 7" J-55 20,'/ ST 'dc C Range 2 Casing 

Torque; 3200 ft-lbs 

Drift ID; 6.331 

Strength Ratings; 
Yield = 2992 psi 
Collapse= 1816 psi 
Tension = 187,200// 

Accessories; 
Float equipment - 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/Q" Bow Type). 

Wellhead Equipment - 7" X 300 SR weld-on starter flange 
for wellhead. 300 SR Gate Valve for master valve. 
(pressure rat j.ng 7OO psi da 560 degrees F,^. 

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

I'lote: 1 . Lov/er casing in hole slov/ly to avoj.d formation 
brealidown and lost circulation, 

2. Use geotliermal grade thread dope on casing threads. 

ci':i-u'.i'i'm:G P R O G L ' A I ' I 

+250' X 9 7/8" hole X 7" casing surface job; 

Slurry descr ip t ion; API Class "G" or "H" 
cement mixed with 5*0 
gal /sk v/ater. 

Requires; .2301 slc/linejtr ft in 
9 7/8" anulus. 

. 1976 sic/linear ft in 
7" casing. 

Slurry weight = 15.8 lbs/gal or 118 Ibs/cu.ft. 

Yield = .1.15 cu.ft./sk 

Viater requirement = 5.O gal./sk or 0.67 cu. ft/sk 

Pump time = 1 - 2 hours 

2ii. hour compressive strength= 2915 psi. 

7" J-55 20// ST C; C casing displacement = .0î 0î . bbls. per 
linear feet or .2273 cu. ft. per linear feet. 

Hote; Cement job sliould be calculated with ^0}o to iQO'/b excess 
in open hole. 
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Cl',i'iE|!'f'TriG V-j-OGTci.M ( corrt^dJ. 

+250' X 9 7/8" hole X 7^ casing surface job;(cont'd.) 

Procedure; 

1 . Make prior arrangcmonts v/ith l;edi-iiix company to have re­
quired amount of class "G" or "H" cement on hand. Inquire 
as to hov/ mucii notice they will require to load tlie cement 
and drive to tlie location. Advise them that you will 1 
need the truclc c].ean and free of rocks or chunks of cement 
prj.or to loading. Tell them tiiat you wish tlie'cement 
loaded and hauled to the location dry, and that you will 
add the water on ].ocation just prior to pumping, 

2, i'.ake sure you have circulating head on location prior to 
running casing. 

3. Call out Redi-iiix truck, givj.ng required amount of advance 
notice, so that he willarrive on location before you are 
ready to cement. 

ij.. While you are circulating, rig up 10 bbl. stocic tanlc 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 han(.i so that you can screen out any large 
roclcs from cement slurry prior to their reaching the rig 
pump suction. 

5. VJhen you are finished circulating and conditioning mud, 
rig up to cement, add tlie mixing water to the cement and 
mix up tlie cement slui-ry. 

6. Pump 5 bbls. water down the 7" casing ahead of the cement. 
Start dumping tlie cement slurry from the Redi-mix truclc 
into the stock tanli:(screen:.ng out large roclcs v/ith the 
grating) and begin pumping tlie slurry inside tlie 7" casing 
v/ith the rig pump. Catch samples at various intervals. 

7. When all the slurry has been pumped, drop the top plug and 
displace the slurry out of the 7" casing with mud. Bump 
the plug v/ith 25O - 30O psi. Do not over-displace more 
than 1/2 the volume of the shoe joint to bump the plug. 
Mote the follov/ing on the Tour Sheet; 

1. Time you began mixing cement. 
2. Time you began pumping cement. 
3. Time you began 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. 

8. W. 0. C. 8 hours, (check samples to see if extra time is 
required. Monitor the cement in the anulus. If it should 
fall back, bring same Vjack to surface with 1" pipe. 

9. Land 7"casing, cut off, weld on well-head, and start 
nippling up blow out equipment, 

(10) 
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Depth 

200 ' - -

iiOO' 

800 ' 

l i fOOi 

1600' 

600' _. 

1000 ' __ 

1200 ' - -

n-rn i in f l T. f^vf l 

7" casing set @ +250' 
in a 9 7/8" hole7 and 
cemented back to surface. 

6 l/it" open hole to a 
total depth of 15OO'. 

MOTHER EARTH INDUSTRIES, IHC. 

COVE FORT PROJECT 

1 6 1/ij" open hole strat test drawing 

DRAWN 
For 
Bv 
Date 
Scale 

MEI I 
BJ 
î /9/87 
l"=200l 

Drawing No. I 
001 

( 1 1 ) 



Depth 

200' 

itOO' 

600 ' 

800 ' 

1000' 

-Spud w e l l and d r i l l 9 7 / 8 " Ho le , 

-Se t 7" c a s i n g i n 9 7 / 8 " h o l e to +250 ' 

D r i l l 6 l / i | " h o l e 

1200 ' -

UtOO' -

1600 ' -

-

-

1 1 

\ 

1 1 

^vComplete 
Wel l 

1 X 
\\. Days on L o c a t i o n 10 

MOTHER EARTH INDUSTRIES, INC. 

COVE FORT PROJECT 

DRILLING CURVE 

12 

DRAVJIJ 
F o r 
By 
Date 

MEI-
BJ 
4/9/Q7 

S c a l e : 1"=200' 
Drav/ing No. 

.002 
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3' 

•iL 

n 
fD 

r l -

k 
ce l l a r length 

i t ' 
• ^ 

ft" ANSI 300 Ser ies 
Master Gate 

7" S.O.Vi (adaptor) X 
8" ANSI 300 s e r i e s 
S t a r t e r Flange with , 
2 - 2" valved o u t l e t s 

Grounii. jRvnl 

Temperature 
Monitoring -• =im^ 

B̂leed 
Line 

"3^ 

/ 

MOTHER EARTH INDUSTRIES, INC. 
COVE FORT PROJECT 

WELLHEAD COMPLETION DRAWING 
I and 

CELIAR DII '̂tENSIONS 

' DRAWN 
For :l̂ ffil 
13v : BJ 
Date :ii./q/fl7 
Scale:NA 
Drav/ing No, 

003 
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T o t a l S t a c k H e i g h t = ] ]Q \ I or 9 ' 

•z.nti 30 

1.8' 

22" 

Rotating Head 
6" 900 Series 

Double Hydraulic 
Ram Type Blow-out 

30" Preventer 6" 900 
Series. 
1 - CSO 
1 - Drill Pipe 

CholvE OOi - IVXii -C: unoivE _Ar\_^' /-JKni—T— 
- V a l v e d o u t l e t / T " f - v V ~ H } V^ 
- V a l v e £< Check [J -*^J>-Li- '^^1H 

F 
iWp 

10" A d a p t o r S p o o l 
6" 900 X 8" ANSI -/ 
8" ANSI 300 Series 
Master Gate 
1100 psi Test Pressure 
680 psi @ 300 deg F WOG 

(GROUND LEVEL) 

Bleed 
f̂  Line 

7" S.O.W. (adaptor) X 
8" ANSI 300 series 
Starter Flange with 
2 - 2" Valved outlets 

1. All BOP equipment should be ordered with NpS trim. 
2. Ram rubbers and rotating head rubbers must be high temperature 

rated. 
3. Need accumulator with sufficient capacity, high pressure 

back up system, and dual controls. One at the drillers 
station and one at least 50' from the well. 

il. Lines must be steel v/ith a minimum working pressure of lOOOpsi. 

1-lOTHER EARTH INDUSTRIES, INC. 

COVE FORT PROJECT 

BLOV/ OUT PREVENTER STACK 

to be installed on the 7" casing 

( l ^ i ) 

For 
DRAVJTT 

I'lEI 
B v : BJ 
Da te : i^/9/87 
S c a l e : NA 
Drawing No, 

OOiF 



RECOMMENDF.D BITS AND HYDRAULICS I-ROGRAH 

Depth 

0 

+ 250' 

1500' 

Hole 

9 7/8" 

6 1/V' 

Bit 

Mill 
Tooth 

Insert 

Jets 

3 X 1 6 

Open 

Pressure 

300 

500 

GPM 

150 

150 

' WOE 

18-30 

15-25 

RPM 

50-70 

k3-33 

BOTTOM HOLE ASSE|-;BT,Y RECOMf'-iEHDATIONS 

Q 7 / 8 " BHA 6 1/ih" BHA 6 l/i(-"BHA (Hammer D r l g . ) 

f 
3 1/2" DP 3 1/2" DP 

I|- l/i|-" DC 

E 
^ 1 X - o v e r 

6" DC 

Ub g 

Kl 2 

% 

k- 1/ii" DC 

6 1/ih" WB 
STB. 

2 - i). 1/V'DC 

6 1/i|." WB 
TB. 

6fc±ei'^'"""c::Z5" 
^ 6 l/ij ." WB 

^'F7mn 

E 

X . 3 1/2" DP 

m 

'77 cm 
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Cove Fort-Sulphurdale KGRA Drilling Operations 

E!!l£.Iia§.D.£il_Q2Qti!19S.[lSY_EI§,!l 
June"T87l986~ 

NOTTFTCATTOM/PHONE LIST ATTACHED 

Prepared by: Jay C. Hauth 
Operations Manager 
Mother Earth Industries, Inc 
3761 South 700 East 
Salt Lake City, UT 84105 

Introduction: This Emergency Contingency Plan is intended to 
replace and supercede section 5.0 of the "Plans of Operation of 
Geothermal Development", submitted Harch, 1985 by HEI. 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 
cases, the priority of any action taken will be as follows: 

1. Situations in which any persons have been Injured 
or Injury Is imminent. 

2. Situations which may potentially lead to personnel 
injuries. 

3. Situations in which environmental damage is occurring or 
i s i mm i ne n t . 

4. Situations in 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..." 

( ) < ) 

Executive Offices: P, 0 . Box 5107, 6528 Old Palm Trail. Carefree. Arizona a537ri€'o4)!4a8-^5^ 
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(All numbers 80i area code unless otherwise spec i f ie^J '-1 i'' ̂ '̂ -

Contact 

Mother Earth Ind, Jay C. Hauth 

Wayne Portanova 

Phone_# 

263-8300 
258-9359 

(602) 488-3588 
(602) 252-1411 

Commen;t^ 

ofc 
res idence 
ofc 
res idence 

Beaver Valley Hospital 

Fillmore Community Medical Ctr. 

Delta Community Medical Ctr. 

Beaver County Sheriff 

Millard County Sheriff (Fillmore) 

Millard County Sheriff (Delta) 

Utah Highway Patrol (Cedar City) 

Delano Development Corp. 

BLM (Richfield) Don Pendleton 

John Branch 

BLM (Fillmore) Gerald Huhlesteen 

Forest Service (Beaver) Del Randall 

Darwin Jensen 

Bell Safety (Evanston) John Richter 

Fox Construction (Circleville) 

RHICO (Milford) Dick Rollins 

438-2416 

743-5591 

864-5591 

438-2852 

743-5302 

864-2755 

585-9445 

Tom Canada (812) 334-2618 

896-8221 

Hosp. and ambulance 

Ambu1ance 

Ambu1ance 

Fee land 

743-6811 

438-2436 

(307) 789-4013 H2S Safety 

577-2658 Heavy Equip. 

387-2451 Equipment, welding, 
387-2202 roustabout 

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

M l 
E.rs'̂ 'jlivo Cf'ir:oe.-, ? O, 5n:('r'.O'^ "l^l". Olr! °?'nt Tr?.'l. C?.reffee. Ariiona B5377 (60?,^'i°?-??;?!2 
production Office: 3761 Soulh 700 East, Suite 200. Salt Lake Cilv. Ulah fluinfi rflr>i\ OR.i-mnn 
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IN THE EVENT OF A BLOWOUT OR UNCONTROLLED RELEASE OF 

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. 

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

3. If hydrogen sulfide release is suspected, immediately evacuate 
the location to an upwind area, and call out the H2S safety 
company. Have Scott Air Pacl<s available and brief personnel on 
their use. (Air Pack training will be part of normal rig crew 
tra i n i ng) 

4. Restrict access to affected area by unauthorized persons. 

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. Notify fee land operator if affected 

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

bulldozer. 

7. If situation warrants, call out we 11 -fighting company. 

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 
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 
problem areas: erosion of rig supports, dike overflows, road 
washou ts, e tc. 

ll. Following control of the situation, 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) 

^2ja 
Executive Offices: P. O. Box 5107, 6528 Old Paint Trail, Carefree, Arizona 85377 (602) 488-3588 
Prod':':;i.">n Office: 3761 Soulh 700 East. Suite 200. ."=.̂ 111 nWo r.ii>j i itaw 0 /IIAC /QAI\ ' )ci .oonrt 



S i e r r a i i r i l l in / . ; (801) 586-0673 

Western Air D r i l l i n g ' /Jorvicos (800) 525-0803 

Na t iona l Supply Co. (805) 589-5755 

L H: 1, i.ud (303) 2/1.5-7030 

J . \ l . Redi-Mix (301) i^38-2865 

Bol l Safe ty — (307) 789- ' |0l3 

jii'iICO ( i . ' o l l i n ' s liacliine Siiop) (801) 387-2i|51 

Haus Vacuum Truck- S e r v i c e (801) 259-5886 

Nortliwestern Air j . r i j . j . iug S e r v i c e s (303) 2i|5-56lO 

Oi i ind (•:i07) 789-9791 

N/L Baroid (Vernal) (801) 789-1668 

Texas Reamer (307) 739-ifOi).5 

j^lastman VHiiijstoci: (.::vai,L;ton) (307) 789-5816 

Wilson Downliolo (307) 789-i^800 

Burns Rathole (Evauston) (307) 789-6678 

jjQTCO (307) 789-8896 

EJ Hughes (303) 2i|5-2906 

The Dia-Log Covapany (307) 789-0028 

CRC-BICO Ren ta l (303) 85C-36i|5 

Oi l F i e ld L'en t a l Tool Company (307) 789-i|i|9l 

Hughes Tool Company (307) 7C9-6i|.90 

Wi l l i am! ! , ( B i l l ) Jach.sou (801) 25i|-256o 

(23) 



MOTHER EARTH INDUSTRIES 

COVE FORT GEOTHERMAL 

VENDOR LIST - BY NUMBER 

P.O. # Company 

Contract Loffland Bros. 
Contract ThermaSource, Inc. 

L & H Trucking 
Sullivan Rathole Drilling 
Anatec Lags 
Bill' s Tong Service 
Dimitt Directional 
Geotiiermal Services, Inc. 
(formerly Dub's Welding) 
Grant Oil Tools . 
H & H Oil Tools 
BJ Services 
Thermchem 
L & L Muds, Inc. 
Midway Fishing Tools 
Nidway Wellheads 
National Supply 
Schlumberger Well Service 
Tillett Tools & Supplies 
W-K-M Division 
Western Air 
WiIson 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 
O.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 
Oilwell (Casing Purchase) 

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 

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 

801-489-7431 

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 
801-973-9095 
713-999-8111 
707-374-5105 
801-789-1231 
801-438-5083 
415-331-0555 

Vendor If 

015 
016 
017 
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 

;)<i 



MOTHER EARTH INDUSTRIES 

COVE FORT GEOTHERMAL 

VENDOR LIST - ALPHABETICALLY 

P.O. § Company 

Anatec Labs 
Bell Safety 
Bill's Tong Service 
BJ Services 
Cinco Pipe & Supply 
Continental Mfg. Inc 
Delano Development C 
Dimitt Directional 
Dresser Industries 
Dub's Welding (see G 
Erickson's Distrlbut 
Forminco Inc. 
Geothermal Services 
Grant Oil Tool 
H & H Oil Tools 
Independent Pipe 
J.R. Ready Mix 
Jake's Crane & Riggi 
R.W. Jones Trucking 
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 Compa 
Oilwell 
O.K. Kile 
William Reed Welding 
RMICO (Rollins Machi 
Ryerson & Son 
Schaefer Valve 
Schlumber Well Servi 
Shurtleff & Andrews 
Sullivan Rathole Dri 
ThermaSource, Inc. 

- Thermochem 
Tillett Tools & Supp 
W-K-M Division 
Western Air 
Wilson Supply 

orp. 

Contact 

Greg Anderson 
John 
Bill Cates 
Joe Thomas 
Richard Slane 

Dave Dimitt 
Ken Oeakins (Air) 

eothermal Services Inc.) 
ing 

Inc. 

ng 
Co. 

ny 

ne) 

ce 
Corp. 

g-

lies 

Gordon Ford 
Dub Hargis 
Jim Hansen 
Joe Turk 
Bruce Houp 

' 

Willard Lypscomb 
Lad Lahrer 
Dewey Milner 

Darrell Swisher 

Floyd King 

OrviTle Neal 
Dale Bingham 

William Reed 

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

Telephone 

707-526-7200 
307-789-4013 
916-743-5225 
505-327-6288 
805-323-5464 

801-438-5559 
707-528-7988 
707-433-6553 

801-438-5083 
801-438-5693 
707-433-5713 
707-433-5959 
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 
801-489-7431 
801-387-2451 
415-553-2933 
805-834-4738 
801-789-3392 
601-973-9096 
307-382-6567 
707-523-2960 
707-575-1310 
707-523-1166 
707-838-4439 
800-525-0803 
213-990-6355 

Vendor H 

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 

^7 



ETC S PECT FT CATIONS 

Type : Porta-dril TKT or equivalent 

Mast : 100,000 lbs, capacity, capable of standing 
1500 rt, of 3 1/2" drill pipe in i|0' lengths. 

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

Air Compressor : Capal.)le of delivering 1200 SCFM at SOOpsig 

Mud pumps : Tv/o 5̂ i7 Gardner Denver or equivalent. 

Mud pit (steel) : To be provided by ril;I 

Drill String : Square holly for use in rotating liead while 
air di\illing. (i|. 1/i|") 
2000' 01 3 1/2" grade E drill pipe (inspected 
prior to arrival). 
1.5- '1 l/'i" drill collars (inspected and v/ith 
tiiread protectors installed). 
1 - 6" drill collar (inspected and w/protector 
Ei.t subs (bored for float) and all other 
necessary subs. Also, float for bit sub. 
iiission iiega-dril liainmer for drilling in 
6 1/i)" hole. 
String float sub v.'ith float, 
lower Icelly Cock Valve, with v/rcnch 
All tools to Iiandle the above, i.e., lift 
subs, chain tongs, safety claiups, elevators, 
s],ips, tongs with torque indicator and 
correct iicads, spinning cliain, etc. 

ligliting : Generator and sufficient vapor proof liglits 
to liglit up tiie entire v/oric areai. 

Piping : 1 joint of 10 3/';- csg. for use as riser and 
conductor v/hile drilling 9 7/8" hole, (need 
only 15'.) 
All necessary pj.ping to hoolc up from stand-
Tjj.po to pump and air comi)ressor, pump to pits, 
V/rp to pit.'j, kill line to pumps, and pumps to 
mi::ing facilitj.es. 

J30PE : 6'.' 900 series liydraulic actuated double gate 
liOi' witi i CSO raiii, 3 1/2" JJP ram, «CBaBSSS 

6" 900 series rotating head (capable/of pass-^. 
ing 6 1/i;" bit)with 3 1/2" high heat rotating 
head rul^bero. 
6" 9'̂^̂  series mud cross with ouo two inch 
valve on each sj.de and a checlc valve on the 
hill ].ino .oide. 
Civ.c 2" choke manifold, and p ip ing . 
/.ccni.iulator with dual s t a t i o n s and p ip ing to 
ri . ' ' i t uo ^)0' froiii tlie we l l . 
(,'110 6" API'900 s e r i e s X 8" JU-iSI 300 s e r i e s 
aofiptor spoo l . 

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


Viater truclc 

Viator S torage 

P.it b reakers 

Pipe dope 

l ;ecorders 

Instrui. ieii tc 

liud i,ii:cing 

Solj.ds 
conti 'ol equip 

Mud clieckj,ng 
equipment 

1-Ieasurement 

Ma ric j.ng 

Fork l i f t 

Fuel and 
fuel s t o r age 

Tools 

Tuquj.pment 
and s u p p l i e s 

VJind soci: 2: 
aj.r pacl:s 

[:0 bl-1. v;ater t ruck v/i.tii lAvtwp to load and 
unloa.:!. 

'.Vil], i:*e provided by M!:.I. 

For 9 7/8" -'-nd 6 1/i;" b i t s . 

For d r i ] . l p i p e , c o l l a r s , and ca s ing . 

fieologra-oli for rocori i ing p e n e t r a t i o n r a t e . 

To Leo v// lioat s i i ic ld and sub for mar.imum 
rC;-;.i.atorinr' tlicrmometor (6 and l2dogree 
insLjc'UinentG). 

r.'i;:ii p r e s s u r e hopper, or c e n t r i f u g a l pump 
to opci 'ate the low prcssui-e system of MLI's. 

jiosandex' and d e s i l t e r . ( s h a l e shaker to 
bo provide;! by iii;il, Ijut v / i l l need s c r e e n s . ) 
heed cen t r i fuga] . to o])orate MJI ' s des,and des. 

Vj.s cup and funnel , i'iUd s c a l e . 

,Steel t e n t h s tape for measuring casj.ng. 
C a l i p e r for ciieclcing OD and ID. 

Paj.nt s t i c k . 

To be provided l̂y litil. 

to bo ju-'ovidcd by contractor. 

Chain tongs, casing tongs, slips, spider, 
elevator, and links for 7" casing. 

2 rubbers for rotationg iiead itl 000 
366' of V" 20,;i ST{!;C "surface csg. 

.!.• 9.50 per/ft.. 2850 
6 1/i|" and 9 7/8" rerun button 

bi.Ls 1750 
Coment siioe, baffle plate andplug- '250 
2 - 7" /v 9 7/8" bow type centalizers 
Sample bags. 
Spare 3 1/2" ram rubber for LOP 
i'ri.l'J.i.ng prodi.icts (mud) 2000 
/Uirfaco casin.'i; cement 2000 
l:-;,'j detection equipment 200 
G*̂  AiiSl 300 series starter flange 
and adaptor to 7" casing 1000 
0" iU.SI 3(̂ 0 series master gate 1350 
2 - 2" :,: 6 " sch 80 nippD.es 
2 - 2" gate valves (OOO psi) 

i.;';I would provide wind sock and 5 air packs. 

61) 
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A LITHOLOGIC EVALUATION OF CUTTINGS FROM WELLS 

• S-87-1 AND S-87-4 

J.N. Moore 

Sept. 1987 



SUMMARY AND CONCLUSIONS 

S-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 S-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 S-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 Sulphurdale 

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 the 

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 heterogeneous 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 stocks. 

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 tuff can be divided into three 

cooling units" which differ primarily 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 area (Ross and Moore, 1985). 

The lower cooling unit penetrated in the wells consists of 

approxiraately 50% phenocrysts of andesine (33%), biotite (10%), 

quartz (5%), and minor hornblende, sphene, and magnetite in a 



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 S-87-1. 

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

HYDROTHERMAL ALTERATION 

The alteration in S-87-1 and S-87-4 is similar to that 

occurring in wells 42-7, 34-7 and 34-78. 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 and carbonate, alteration of 

hornblende to chlorite and carbonate, and minor alteration of 

biotite to hematite and clays. More intense argillic alteration 

is characterized by the replacement of biotite by pyrite and 

clays. Increasing 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 

y , 
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and 440 to 900 feet in S-87-4 and between 140 to 290 and 640 to 

650 feet in S-87-1. In addition, intensely silicified breccias 

occur in the lower 40 feet of both wells and between 440 and 460 

feet in S-87-4. With the exception of the interval between 440 

and 460 feet in S-87-4, the silicified cuttings are characterized 

by variable quantities of pyrite (up to approximately 5%) and the 

complete replacement of all primary minerals by quartz. In 

contrast, the silicified cuttings, from 440 to 460 feet in S-87-4 

are characterized by strong hematite development which give the 

samples a deep red color. c <; f'• • ' '" f'V̂  ' 

Veins and aggregates consisting of variable proportions of 

carbonate +_ hematite ĵ  chlorite and quartz +_ pyrite +_ hematite ĵ  

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 S-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. rept. to MEI). In addition, Moore and 

Samberg (1979) recognized two distinct periods of hydrothermal 

alteration of the Three Creeks Tuff. The earlieŝ t 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. More 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 S-87-4 

is typical of moderate to high-temperature therraal 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 250°C 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 regime suggest that the alteration 

occurring the geothermal wells is related to the emplacement of 

the quartz-monzonite and not to the present geothermal systera. 

Nevertheless, the association of steam with silicified zones in 

34-7, 34-7B and S-87-4 demonstrates that zones of intense 



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 distance 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 S-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 S-87-1 and 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. 
h f ' • 
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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. 

f 
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April 27, 1987 

Donald L, Pendleton 
Dislrjcl Mnnnger 
Uniled Slales Deparlmeni uf the Interior 
Bureau of Land Management 
150 East 900 Norlh 
Riclifield, UTS 4701 

Re: Submittal of Geothermal Drilling Permits 

Dear Don: 

Submitted for your approval are two GDP's for exploration wells that MEI 
intends to drill 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 llicre are steam entries al these locations 
before a large-diameter production well is drilled. The estimated cost of 
each nf these wells is $40,000 compared with $200,000 for the production 
wells. The information from these wells will lend iiself lo 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 
approvals. 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 lei me know, and I 
will respond as soon as possible. Thank you for your consideration of these 
GDPs. 

Sincerely, 

Jay C. Hauth 
Operations Manager 

co: Wayne A. Portanova 
jCH/ 

Executive Offices: P. O. Box 5107, 6528 Old Paint Trail, Carefree, Arizona 85377 (602) 488-3588 
Prnrltintlon Offiro: 3761 South 700 East, Suite 200. Sail Lake City, Utah 84106 (801)263-8300 
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H S U g T R ^ ^ ^ 
May 5. 1087 

Mr, Stanley Green 
Ulah Division of Water Resources 
1636 West North Temple 
Salt Lake City, UT 841 16 

Re: Geoihermal Drilling Permit applications. S-87-1 and S-S7-2, Cove Fort-
SuIphLirdalc i:(jRA. Sec 7, T26S. R6W SLB&M. Beaver County UT 

Dear Stanley: 

Attached for your approvdl are Geothermal Drilling Permits and associated 
drilling program including BOP configuration for two wells. These wells are 
intended lo be slim-hole eiploraiory/observaiion wells drilled inlo an 
anticipated production zone in the vicinity of MEI's two production wells, 
34A-7 and 3413-7. These wells will not be produced other than for reservoir 
pressure testing ana chemical sampling purposes. The program calls for 7" J-
53 csg set 10 250", and 6 I /4" open hole to TD of 1500'. 

Although 1 missed the conference last month in Sanla Rosa. I have heard a 
number of posilive comments regarding your presentation and ihe 
conference in general. I really wanted lo go, but I had loo much work going 
on. Maybe next time! 

MEI hopes to start drilling in late May. 1087, as the drilling company has 
already been contracied. Thanks for your review of these permits and the 
program. If there are any questions or comments, please call. 

Sincerely, 

Jay C. Hauih 
Operations Manager 

CC: Wayne A. Portanova 
JCII/ 

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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June 16, 1987 Donald L Pendleton 
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 5-87-2 prior to S-87-1. The correct 
situation Is as follows: 

S-87-1 location is on previously disturbed land, and MEI requests 
approval of this primary target location. S-87-2 location is on 
undisturbed land, and MEI wi l l submit a location drawing showing 
topsoll stockpiles, cuts/fi l ls, etc, If this location becomes a priority 
again. Currently, S-87-2 Is a low priority for MEI. 

2. Geothermal 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 Ful ler/FS on June 4, 1987. 

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

If there are any questions, please call. Thanks for your considerations of 
these GDP's. 

Sincerely, 

\jay C. Hauth 
Operations Manager 

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



IN REPLY 
REFER TO: 

/fpf^eyj<//>c ^ - y 

United States Department of the Interior 
BUREAU OF LAND MANAGEMENT 

RICHFIELD DISTRICT OFFICE 
150 EAST 900 NORTH 

RICHFIELD, UTAH 84701 

3260 
U-29551 
(U-052) 

June 26, 1987 

Mr. Jay Hauth 
3761 S. 700 E. , Suite 200 
Sal t Lake C i t y . Utah 84106 

Re: Approval of Geothennal D r i l l i n g Permit S-87-1 
Geothennal 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 geothennal d r i l l i n g 

permit. Your cooperation in fo l lowing a l l condit ions of approval i n the Plan 

of Operations and Geothermal D r i l l i n g Permit w i l l be appreciated. 

Sincere ly , 

A r t 
Donal 
District Manager 

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

CZ. 
U-922 w/enclosure 
WSRA w/enclosure 
USFS w/enclosure (excluding conf ident ia l information) 



Conditions of Approval 
Geothermal Observation Well S-87-1 

Geothermal Lease U-29557 
T. 26 S . , R. 6 W.. Sec. 7 

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

2. A qualified H2S 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). 

3. 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. 

4. 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. 

5. 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. 

I 
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Dr. Rtchard Ilionipson, 
Pitsidiinl 

Georgia Both Thoinpsion 
VicePtosidtini - AOiiunisUHtion 

International Le.iinin^ & Rescan.h, Inc 

,Ar( / i ( ' ( ) / ( ) ) ; / i . . i / ( . ( ) / i s u / ( , i ( i ( > 

July 2 1 , 1987 

Barbara A. Walling ^ 
VicePiiiMdenl-FiolaOpiirii l ions K'̂ ^PI (Aj ^ ^ li) ' ^ ^ ,^0OC^-^*-^V\ 

Mr. John Branch . .-, 
Richfield District , ̂  ̂  ̂  J l ^ h oy^ .3HC>-1 

\7fi<y^ - ^77^ "' ,Coc^^v 

Bureau of Land Management ^ [,[(' i Ifl 7 ' -I fl ̂  \ 
150 East 900 North ,^^^^JJ-fi^^^ ~ C ^ (l^M^-J[^i a-^^-i^j 
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-IG-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, designated 87-3 and 87-4, are plotted on the enclosed 
map. Both are found in the NWi of Sec. 7, T26S, 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 NEi 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 NWi 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 again 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, 

Richard A. Thompson 
484 South 300 East, Cedar City, u ta l i 84720.(801)586-7870,506-6139 
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^^msySTR^Jfe 
October 2. 1987 

Donald L Pendleton 
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 S87-1 and S87-4 

Dear Don: 

Attached for file/Information are well location and wellhead survey 
drawings for the referenced wells. Included as required are surveyed casing 
head locations, topsoil stockpiles, and cut/f i l l contours, 

MEI is now using the following uniform basis for survey coordinates: 

The basis for all bearing coordinates Is North OO^S^M" East between the 
Southwest and Northwest Corners of Section 7, Township 26 South, Range 6 
West, Salt Lake Base and Meridian. 

SW Corner= 44703.67042 N 
49916.43333 E 

NW Corner= 50000.00000 N 
50000.00000 E 

The coordinates for the new wells are as follows: 

S87-1: 47793.90393 N 
51682.29962 E 

587-4: 47420.77242 N 
51333.86176 E 

and additionally, 
24-7: 47862.71492 N 

50867.94752 E 

Executive Offices: P. O. Box 5107, 6528 Old Paint Trail, Carefree, Arizona 85377 (602) 488-3588 
Prodiirtjon Office: 3761 South 700 Fast. Suite POO. Salt Lake City, Utah 84106 (801)263-8300 
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MEI'S commitment earlier this year to compiling a uniform/data base for;; 
field survey data Is now starting pay off. If there Is a desire for different; 
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^ r m . USGS 9 - 1 9 6 0 UMITCO STATES DEPARTMENT OP THE INTERIOR 
eiOI^OCICAl, SURVEY, CONSERVATION DIVISION 

CtOTHERKAI. WELL COWPLTrlCM KOORT 

r o m Approved 
l u d ^ e t t u r e e u No. 

U . S . G e o l o q i c a l S u r v e y r e q u i r e s t h i s ( o m o r o t h e r S u p e r v i s o r e p p r o v e d t o i m t o toe p r e p e r e d and d i e d I n 
c i t e wxth r e q u i e i t e e t t e c n a w n t a o i t l t t h e S u p e r v i s o r w i t h i n 30 d a y s a ( t e r ceB4>le t ton of p e r m i t t e d o p e r - ~. SURTACX MAMAAER. SLH I i fS (,X1 

O t h e r ( ) 

LCA«I ,1EiaAi. MO. 

WELL TYPE. PROOUCTION ( I INJECTION ( I OISPOSAL ( 1 
COU) ( ) HEAT EXCMNCE ( ) OTHU ( ) 

WATZ« SUPPLY ( I OaSERVATtON ( ^ UMIT ACKEXMCNT NAME 

• j n CQKPLCTIQN. NEM ( ^ WOfUCOVER ( ) DEEPENED ( ) 
WCOHPLCTCO ( I DRILLED t AfiANOONED ( ) 

PLUCBACX ( I 
OTUER ( I 

REDRILL I ) 
WELL MO. 

5 - ^ 7 - / 
9. PERIUT NO. 

( ^ ^ - ( O S H • • ^7-d"^C' 

r iELO OR AREA 

NAME o r LESSEE/OPERATOR 
kc 67 e /> 

' T ' * ' ' Y ' — • • • aaaaiAiaa . 

H o 7 l u i > ) Ec;^'-'-{'U IAjd.t^'.>friers. 
i . ACOR£SS OP LES5CE/QPERAT0R 

KJC^ 
10. t e c . T . , R., a . i H. 

5<:^<i 7 T 'ZL '< . .jZ.L'UJ ^ce-'-ihi 

S i-C . u i " ^ i D ^ 
l l . COUNTY 

-^ 
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18. LOCATION OF WELL 
At Surface 

At Top o( Produccion 

At Tetal Depth! 

•ZZ.O-7 iT-t ^OuTT} ^ l h 8 ± f t € ^ i i T . ^ ' foicCcii-.^eLiLI TZi^S^lZ^cJ 
iduecloa Zona. - ^ ^ ^ ' ^ i - B i ' 

SAMS 

1 3 . STATE 

Oi-^i-t 
13 JPOD DATE OATE T.D. REACHED 

cbdu 

i » . TOTAL DEPTH 
neeeurcdt / / 1 ^ , i " / • / Tnae V e r t i c a l 1 /nSiS. T^ 

14. COKPLETIOM DATE (Reedy to pt&ducei 

A J / / t 

IS. OIRECTI OHALLY ,Y DRILLED INTERVALS 

30. PLUCBACK TOTAL DEPTH 
MeasuredI i^'O / / T n * Vertical. ^; ^ho •^77. / ^ A J 

ill ELEVATION. ESTIHATIS ( ) FINAL t J t T — ^ . 3 2 0 ' 

REPTREMCt QATUHi SR ( ) NAT (,>-'DP ( ) KB ( ) RI ( ) CASINOOAD rLAUCC I ) OTBES ( ) 

16. SURVEYED IHTCRVALS 

/ j / / t 
3 J . DRILLING MEDIA. AIR (^1-^WATER ( ) MUO ( . > ' ^ O A N ( ( .+ ' OTHER ( ) 

L i a t C h a r a c t e r i a c i c a . ~ 2 j ^ - ^ - ' ^ , ^ , J . / . — . * - 7 • * / „ . / 

S A / ^ / / iir^ C ^ & C i ^ > i / y - / f y . U>/ r , Z / - / - i ( 
..Hu2> 17 . CORE SIZ£ ANO INTERVALS 
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l i . LOS TYPE & INTERVALS 

A->/A 
CAS INC R<:CORD 

S i s a 

^ : 3V^ 
7 " 

c. H -

W a i q n t 

<̂ ^ 0 
2.'0 

— 

G r a d e 

^J - -^S 
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Col lara 6 Threads 

5r#- c 
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IS S e t 
Shoe 
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^.s-v 
//XT.X 

Hole S i t e 

177^ " 
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C e a e n c i n q Record 
( j l u r r v vtslume) 

A'<^/> ^ 
T.^f-7-

— 

UNER RECORD 
Weiqht Grade Collars i Threede Top Perforated Intervals Cenentinq ^cord 

(tlurry voluj'l 

. • ' ^ O . . -^ K : 

\ 
A-T! O / ^ ,~^ 

Weigh t 
TUBING RECORD 

Grade Depth S e t Peefcer Depth 
iT. CZnnrt SQUEEZE, A C I S . FRACTURE, ETC. ( d e t a i l type, aiDount. i nca rv i i i 

2 8 . 
Type 

A J > 0 / -
T o c a i No. 

^ 

P E R F O P A T I O N PXCORD 

O e n t i t Y t N o . / f t ) S i t e Incervala 

19. ATTAOIKENTS i PREVIOUS SUBMITTALS. Liat a i l r epoc ta , surveys , t e s t s and l o q s . n o t l i s t e d in i t e a l i . vnich nav« casu i tad (rom d r i l l i n q and completi 
o p e r a t i o n s . Lis t r e l evan t prev ious ly furnished data with da te o( suOKittal r e fe renced . 

. . ^ } ^ ^ ' ^ / ^ 

JO. WELL STATUS. PRODUCING ( ) SHUT-IN I t ^ SUSPENOEO I I INJECTICW ( ) OISPOSAL ( ) HEAT EXCHANGE ( ) ABANDOHEO ( ) WATER SUPPLY ( ) OTHER ( ) 

i T . DO YOU CONSIDER TVZ WELL TO BE CCHHERC1AL7 / J c P EXPLAIN. 
/->£> (ti-c^tr--. - I ^ U ^ j - t - ^ - L ( /^^.r<^,-tr c c/f ,S C-C- . - c : i - t : . d • 

• i l . I hereby certify the infomation on tnia report and the attached inform..' n la eoa.plete and accurate according to the best of by tnowledqe. 

DATX 

^ - report is required by law (30 U.S.C. 103J) i requlations. 30 CT* J70.J7, 10 CTR 370.71, Federel Geothersal Uaae Terms and Stlpulatlona and otner 
Irequiatory requiraaenta. Failure to report In a ttoely preacrlSed manner ean reeult in ahuttinq down oparatione, auapanaion and or recoamenoacion of 
cancellation of leaae (30 U.S.C. 1011. )0 CFR 370.80. 41 CFR 3344.31. n e United Statee Criminal Code (19 U.S.C. 10011 maaee It a criminal offense 
to make a willfully (alae atatesant or rapreaentetlon I' any Department or Aqency of the United Statea aa to any matter within its Jurisdiction. 

(See Inetructione on reverse side) 
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IHSTRUCTtOWS 

CZNERAI.. This (ona Is desiqnad (or auOmittinq a eoaple te and accurate qeothermal well completion r e p o r t , ar,d anould M acccnpamad by a de t a i l ed chron-
o loq i ce l h i s to ry of well opera t lona and f i na l copies of the r e s u l t s of any loqs . surveys or t e a t s performed on che wel l , wnicn nave not previoualy been 
aubmitted. The repor t s h a l l be aueaut ted wi th in 30 daye a f t e r tne date of completion of conttnuoue wail a t t i v l t l a s . as determined by tne D i s t r i c t Geotn­
ermai Supervisor . The completion date in many caaei w i l l ba the day the d r i l l i n q n q le r e i eeeed . The Superviaor may poatpone tne required repor t sue-
• I t t a i da t a i f adequate j u e t i f l c a t i o n i s p resen ted by the l e s s e e . 

RBN 18: ShoM the surface loca t ion c«ordXnataa (roa tha aea re s t sec t ion comer or t r a c t l l n a . Shoo product ion tone and t o t a l depth coordinates 
eur(ace loce t ion i ( the well i s d i r a c t i o n a l l y d r i l l e d . 

ITEM 14t I f tha wall 1* I s aad laca iy p tacsd i n t o opera t ion without t a s t l n q , t h i s f ac t ion should r e d a c t the ( i r s t month's production d a t a . 

ZTENS ]S ( M l Xndlcata tha dspth(a> e l subaurfaca preasura and ta iqwra tura aaaauraawnt, and Include tha re(erenea da tua . 

( 

1 1 . WELL TTST 
TEST SATE PROGUCTION KETHOOl FLOUING ( 1 

omu ( ) 
POHPIxe ( ) • include alia, type, intake depth, ete. 

3 4 . 
HOURS TESTED 

;^^r. 3 

PPDDUCTION 
PRODUCTION DURING TEST 

TOTAL LZQUZSS (ID) STEM ( I h l KAIER ( U » 

St>.A3(.-z 

EMnALPy ( B t u / l b ) 

- 1 ^ 
3 S . 

OEPTH SURTACS: PRESSURE ({>siq) 
STATIC TEST DATA 

SUBSURFACE PRESSURE ( p s l q ) 

3 ^ S f^'-j . 

SUBSURFACE TEttfCIUnJU [ n \ WATER ANALYSIS 
Total Dissolved Sol ids 

. . - f i 
FLCWING TEST DATA 

SURFACE PRESSURE 

WELLBEAOt 

SEPARATOR. A^/A 

SUBSURFACE PRESSURE 
at (eat 

SURFACE TE.HPERATURE ;OBSURFACE TE.-1PERATURE 
it top of parfa. 

AVE. TOTAL MASS F U X RATE 
TOTAL llb/hri STEAM (Ib/hr) 

PER MOL-R 
WATER (IB/r. 

17. SUhCiARY OF POROUS ZONES; Show all important porous tones and contents o( each, cored inter­
vals with recoveriee, drill stem or (orDation tests with depth o( interval tested, tiaa open, 
cushion ussd. and (lowinq and ahut-ui pressures, temperatures and recoveries. 

SCQuXIC MARKERS (TOP) 

FORMATION TOP aancn DESCRIPTICM OF DETAILS HEASURED DEPTH TRUE VERTICA: 

DEPTH 
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