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COMPLETION REPORT FOR 

P-8S-2 
Sulphurdale, Utah 

I- ABSIRACT 

A geothermal production well designated P-8S-2 and 
in-Formal ly named "Lady Lorretta" was drilled and tested ar) 
Fee land contr-olled by Mother Earth Industries, Inc. between 
the dates, o-f Januar-y 2 and January 25, 1989. The well is 
.3018 -ft. south and 986 -ft. east of the northwest corner o-f 
Section 7, T26S, R6W,, SLB?-;M. 

p-88~2 penetrated about 77 teet ot Quaternar-y alluvium 
typical o-f "sulphur pit materials" and then transected .about 
72-3 feet o-f variably colored, alter-ed and metalized .ash--flow 
tu-f-fs o-f the Three Creeks formation (Tbt). Between 135 and 
2-30'KB, a red~br-own to black hydrothermal breccia was 
encountered and between /'-SO and 800'KB the Tbt was green, 
strongly ar-gillized and pyr-itic..' 

The Coconino" sandstone/quartsite was penetrated at about 
SOO'KB. The first steam entf-y vjas r"ecorded at 815'KE:: .and 
ma.jor steam-bearing fractures wer-e logged at 825 and 830'KB. 
The well was bottomed in the Coconino F-m. , at 951 'KB, 22 
days after the start of drilling. 

The pr-ime contr-actor- for the well was Sierra Drillinq Inc.,̂  
surveys were done by Sunrise Engineering, Inc. of Fillmore, 
Utah; Safety Ser-vices wer-e pr-ovided by Bell Safety of 
E van s t on , Wyoming; w£? 11 s i t e g ec 1 og i c a 1 sup er v i s i on was b y 
Geother-mal Management Company, Inc. of Evar-gr-een, Colorado; 
and petrographic examination of drill cuttings w.as done by 
Joseph Moore of EiJalt Lake City, Utah. All other- activitie-s 
w e r e c o n d u c t e d b y M o t li e r Ear t h I n d u s t r i e s , Inc.' 



II- LOCATION 

This repor-t per"tains to MEI geothermal pr-oduction well p-88~ 
2 located near Sulphur-dale, in Eieaver County, Utah within 
the Cove Fort-Sulphurdale KGRA. 

Specifically, the well is on MEI controlled fee land 
approximately 3018 feet south and 986 feet east of the 
northwest corner of Section 7, T26S, R6W, SLBS<M. It is about 
410 feet southwest of P~8S~1A,.S00 feet southwest of well 
.34-7A (Olga), 560 feet southwest of exploratory well S-8'7-4, 
65 feet. south of explor-ation well S-S3-3, and 540 fee't 
northeast of expl orati on v-Jel 1 S-89-4. 

Figure 1 depicts the location of the well relative to the 
section corner; Plate I (in the pocket) is a survey plat of 
the entire MEI production area. 
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III. WELL DRILLING AND CONSTRUCTION HISTORY 

In order- to increase the amount of steam recoverable fr-om 
the Sulphur-dale geother-mal field, pr-oduction well P-88-2 was 
drilled as follows: 

On January 3, 1989, 10 feet of 30" SW, ASTM A53, Grade B, 
ERW conductor casing was set by backhoe and cemented in 
place. Following a lengthy r-ig-up, the well was spudded on 
January 8, and by 06-30 on January 9, a 26" hole had been 
drilled to lOO'KB. The contract drilling engineer decided to 
set sur-face casing at this depth and on Januar-y 9, 8-3' of 
20", 94#, K-55, BT&C was landed and cemented useing a 2" 
tremie outside the casing. 

Following nipple—up of the BOF-'E and repeated thawing of 
frozen air and mud lines, an attempt was made, on Januar-y 
11, to dr-i 11 ahead with a 17..5" bit. When dr-illing mud 
r-atur-ned to the surface via the mousehole, it became 
appar-ant that the outside cement job hasd failed and 
operations wer-e shut down by Mother Ear-th Industries, Inc. 

On Januaf-y 16, oper-ations r-e-sumed with new cr-ews. B.J. Titan 
successfully squeezed cement into the 20" casing and the 
mousehole and between Januar-y IS and Januar-y 20 the wel i was 
drilled from 100' to 470'KB. 

At 470'KB, 13.375", 61#, K-55, BT?<C production casing was 
run .and cemented without incident. On .January 22, after" 
pressur-e testing the BOPE, dr-illing r-esumed and on Januar-v' 
23, steam was encounter-ed at 815'KB. Drilling continued into 
the production zone and the well was bottomed at 951'KB ori 
January 24. A brief cl eanout/f law test was run on Januar-y 
25. 

A dr-illing history, descr-ibing daily events betv-jeen Jsinuary 
2 and' January 25, 1989, dr-illing activity sheet-s, and tour 
r-epor-ts accompany this document as Appendix A. Figur-e 2 is a 
pr-ofile of the well as completed; Figure 3 is a drilling 
cur-'ve showing the r~ate of dr-illing pr-ogr-e-ss, and Figure 4 
shcjws the Blovjout Preventer stack u-sed on the 1.3.-37'5" 
casing. Appendix B, .attached, is MElI's b-asic drilling 
procedur-e developed for pr-oduction scale wells. 
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IV. GEOLOGY 

The Cove Fort-Sul phurde^l e reqion, in southwestern Utah, 
compr-ises folded and faulted sedimentary and metasedimentary 
rocks of P.aleozoic to Mesozoic age that 3,rf3 overlain, 
sequentially, by Oligocene to Miocene age ash-flow tuffs and 
Quaternar-v' basalts. Al 1 of the r-ocks except the basalts have 
been intruded locally by Miocene quartz monzonite and/or-
latite porphyry stocks, sills, and dikes. 

The rocks penetrated ,i n P-S8-2 comprise hydrothermal 
br-.eccias and .ash-flow tuffs (Ttb), hydrothermally altered to 
varying extents, that have been designated as the Three 
Creeks Tu.ff Member- of. the Bullion Canyon Volc-anics (one of 
the oldest of the 1 ocal . vol canic units). The Thr-ee Creeks 
Tuff h.as three distinct zones: an upper and a lower zone of 
r-ed to qr-ey densely welded tuff and a middle zone of poorly 
welded white tuff. Only the lower zone of the T,hr-e-e Creeks 
Tuff has been mapped in the Cove Fort area of in ter" est. 

This lower-most zone of the Thr-ee Creeks Tuff ha-s been 
further" -subdivided into -two cooling units.. The upper- unit is 
char-actef-i zed by euhedr-al plates of biotite up to sever-ai 
millimeter-s wide and euhedral (beta morphology) quartz 
cr-ystals while the r-ocks of the lower" cooling unit ar-e 
mi ner.al ogi cal 1 y the same taut much fin.er- grained. The lower 
unit (tentatively cof-r-el 1 ated with the Wi».les Canyon 
For-mation) was not found in P-S8-2. 

P~SS-2 penetrated "Sulphur" Pit" type alter-ed alluvial 
materials to 77'KB and then stayed in coarse grained, light 
to medium to dark grey, to gr-een-grey, to red-brown, 
variably altered and pyritized Tbt to 800'KB. A 
hydr-othermal breccia wa-s logged between 135 and 230' KB -and a 
section from 4-35 to 6-30'KB was noted to be highly pyritic. 

The well enter-ed the Coconino sandstone./qu-ar-tz i te at 800'KB 
with the first steam entry at 815'KE<. Continued drilling of 
the white, vitr-eous, silicifiG?d Coconino f-esuited in 
i n c: r" e a s e d steam f. 1 ows, e s pec i a 11 y f r o m m a ..i a r • f r - a c t u r" e -a 
between 825 înd 830'KB'. The hole, was termi,nated in t,he 
pr-oduction zone at 951 'KB due to technical, we.ar---r-el ated 
problems^ 

Attached, as Appendix C, is a petrographic description of 
drill cuttings from 0 to 630'KB, together with some 
i nter-pr'et i ve comments. Unfortunately the cuttings fr-Qm 630 

were binocularly f i ai.d-1 oqaec!. 



V. PERMITS 

E-iecause w e l l . P - 8 8 - 2 was d r - i l l e d on p r ~ i v a t e l y owned la ind and 
n o t on F e d e r a i l p r - o p e r - t y , t h e p e r - m i t t i n q r e q u i r e d was 
m i n i m a l . A t t a c h e d as A p p e n d i x D i s a c o p y o f t h e r - e l e v a n t 
p e r m i t f r o m t h e U t a h D i v i s i o n o f Water" R e s o u r c e s (UDWR). 
A r c h e o l o g i c a l c l e a r - a n c e fo r - t h e w e l l was g i v e n a s a r " e s u l t 
o f s t u d i e s e^ncompassi ng t h e w h o l e p r o s p e c t a r e a t h a t w e r e 
p r "ev i o u s l y a c c o m p l i s;hed and d o c u m e n t e d . When t h e E-iOF' s t a c k 
on P~S8-'2 was pr -essur -e t e s t e d i n a c c o r d a n c e w i t h S t a t e 
r -egu l a t i o n s , t h e t e s t was w i t n e s s e d and app r -oved by UDWR 
r eap r ese.n t i t i v e J oh n So 1 um, 

^ ' I - SUMMARY COST ESTIMATE 

P - 8 8 - 2 c o s t s , summar - i zed i n A p p e n d i x E, a v e r a g e d ;£266.S'6 
p e r f o o t f o r t w o p r i m a r y r e a s o n s : 

1) The wea ther - wa-s u n u s u a l l y seve r -e c a u s i n g d e l a y s due 
t o r e p e a t e d f r e e z e - u p s and b u r i a l o f e q u i p m e n t b e n e a t h -snow 
and 

2) Ther-e ar "ose a d i sag r -eemen t r~egar-d ing d r - i l l i n g 
p r -oceedur -es b e t w e e n t h e w e l l owne r and t h e c o n t r a c t e d 
d r i l l i n q e n g i n e e r t h a t r - e s u l t e d i n an e v e n t u a l coE->t ly, t i m e 
c o n s u m i n g c h a n g e o f p e r s o n n e l and v e n d o r s -



VII. CLEANOUT/FLOW TEST DATA 

8 

Test conducted by Ji-is Hauth of MEI. 

1-25-89 
10-30 
1031 

1034 

1035 
1037 
1038 
1039 
1041 

1043 

1200 
1215 
1219 

1 300 
1301 
1303 
1405 
1407 
1410 
1419 
1420 
1422 

1424 
1425 
1426 
1427 
1430 
1431 
1448 
1 449 

Close flowline valve. 
Start to open maste^r v.alve, slight blind f-am leak. 
WHP 46 psig. 
Open flowline valve, well unloads black fluid, mud 
and gr-avel . 
Still unloading. 
Still black. 
Completely open master- valve^ 
Occasional black slugs. 
WHP=9 psig, flowline pressure=3-4 psig at point '̂ 6 
feet d/s fr-om well. 
B'lind rams no longer leaking. Wind Worth and 
light, ambiant ai!̂  temperature = -SF. OlqiSi pressure 
down 0. 5' psi g. 

WHP=8 psi 
c 

-i-/~ 1 psi . 
;3-S8-3 WHP~48,8 psig, well stable, no cannonta-al! 
F'low not tran-sparent at flowline nozzle. f~lar-e 
angle-=10 degr-ees. 
Flowline pr-essur-e - 2-3 psiq. 
S-38-1 = 47 psig. 
Lind^i -" ,41,-5 psig,, 
Olga ~ 40.5 psig. 
Linda = 41.5 psig. 
Olga = 40.5 psig 
S-88~i = 47 psig 
P-38-2 WHP -- 3 psig. 
Star-1 shut-in with flowline V3.1 ve. 
WHP -•= 20 psig, complete flowline closur-e, begin 
master- va Ive c 1 osur~ e „ 
WHP -̂  42 psig. 
WHP "- 43 psig. 

48.4 psig. s-sa-3 
P-S8-2 
P-83-2 
S-SS-3 
P-83-2 
S-S8-3 

45 psig. 
45 psig, 
4S.5 psig. 
46 psig. 
49 psig. 



APPENDIX A 

P-B8-2 DRILLING HISTORY 

1-2-39 
07'30 ISOO Miscellaneous cleanup; material stocking. 

1-3-89, 
0730 1800 MIRU; Set 10' of 30" SW, ASTM A53, Grade B, 

ERW conductor casing. 

.1.-4-89 
0.730 1800. MIRU 

1-5-39 
0730 1800 MIRU, Safety classes for- entire crew. 

1-6-89 
O730 1soo MIRU 

0730 ISOO MIRU 

1-8-39 
OOOO - 0400 MIRU 
0400 - 0600 Spud hole with 26" Smith RB bit and drill 

to 30'KB. KB=GL plus 17'. 
0600 - 0800 MU new mud. 
0300 - 0900 DA to 47'KB. 
0900 - 1200 Build and condition mud. 
1200 - 1545 Service rig and change subs. 
1545 - 2300 DA 47'-100'KB. Into bedrock at about 77'KB, 
2300 - 23-30 Circulate mud. 
2330 - 2400 RIH to check for fill. 

1-9-89 
OOOC) 
0415 
06-30 

1 -400 

0415 
0630 
1400 

1430 

1430 - 2400 

Circulate and conditio.n hole. 
POOH , i ce pî ob 1 ems. 
Run 83' of 20", 94#, K-55, BT?^C surface 
casing. 
Cement, vi-a a 2" tremie pipe on the outside 
of the casing, 12 -yds Class G cem:ent plus 
2.7. CaCl 2;. CIP at 1430. 
WOC; in-stall weather" pr"otectian on r-ig. 

I 

1-10-89 
OOC-'O 
0300 
05-30 

1200-
'7000 

0300 WOC; service rig. 
0530 Cut off 30" and 20" casings. 
1200 Weld on Braden head, test to 3000 psi fc 

30 minute-s. 
2000 NU 20" Hydril. 
2400 Continue riq-up in bitter weather. 



1-11-89 
OOOO - 0600 Service r-ig, redrill mousehole, clean out 

cellar. 
0600 - 1000 Rig up choke and kill lines. 
1000 - 1200 MU 17,5" BHA, 
1200 - 1400 Try to pressure test BOPE to 500 psi. No 

1 uc k. 
1400 - 2200 Discover cement leaking up mousehole. 
2200 - 2400 POOH, RD as per MEI instructions. 

1-12 thr-ough 15-39 No ope?r-at i ons. 

1-16 to 1-25-89 See "P88-2 Activity Log" that follows 
in a different format. 

Pr"esented below is a brief documentation of the situation at 
P-eS-2 on January 10 and 11, 1939. 

Mr-. Wayne A. Por"tanova 
Mother EIar~th Industries, Inc. 
7-350 East Evans, Suite B 
Scottsdale, Az 35260 

Januarv 12, 1939 

Dear Wayne: 

T h i s " T r - i p h i e p o r t " l e t t e r i s w r - i t t e n upon my r e t u r - n t o 
E v e r - g r e e n on J a n u a r y 1 2 , 1939 f o l l o w i n g t h e tempor-ar-y s h u t 
down o f o p e r - a t i o n s on MEI w e l l P - S S - 2 e f f . e c t i v e Januar -y 1 1 , 
1 9 8 9 , Thie p u r p o s e o f t h e l e t ' t e r i s t o d o c u m e n t my a c t i v i t i e s 
and my i m p r e s s i o n s o f t h e o v e r - a l l s i t u a t i o n t h a t p r e v a i l e d 
w h i l e I was on - s i t e . 

When I a r " r - i ved a t S u l o h u r ' d a l e on J a n . 1 0 . .about 1500 
hour-'S, the well was at 100 feet, with 97 fejet of 20" casing 
C£?mented in place. The day cr-ew was tighteni.ng the bolts on 
the 20" annular- BGP. For- the next 2 hour-s they continued to 
nipple up the BOP and the pitcher nipple/flow line. In the 
ear-ly ave^nincj, they began ch-ang ing a valve on one of the mud 
p u m p s and thi s t h e y c o n t i n (J. e d to do in a d r i v irig s n o w s t o r m 
for- seV s ra 1 hours. Gary Sherman predic-ted that the•/ wou 1 d be 
drilling out the casing shoe by midnight after hooking up a 
kill line and pr-essur-e test.ing the 20 " annular BOP. 

d a y c r- e w w a -s b e q i nine ;o make up 
mousehole 

At 0630 on Jan. 11, the 
their- bottom hole assembly after cleaning out. 
and a cellar"—full of mud all night while r-epeatedly thawing 
air lines. Jay and Gary vigorously jumped into the work 
scene and tried to speed operations. Their skill and 
experience did help noticeably, but they too were canstantl' 

I 



fr"ustrated by. frozen equipment, "gr-een hands" standing 
around, and the need to modify or replace vat-ious pieces of 
hardware. By 1300 hours, when we talked to you, the BOP had 
still not been pr-essure tested though the BHA had been made 
up and mud w,as circulating. (The following par.agraphs should 
help you under-stand why the pressure test was not 
accornp 1 i shed ) . 

On Jan. 10, I examined the dr-ill cuttings from 17'- 100', 
using the MEI Binocular- Microscope. The materials penetrated 
fi-om 17' to approximately 60' wer-e si mi liar" to those 
recortrJed in t.he log of S-3S-.3. That is, a mixture of 
colluvial gravels of several lithologic types and 
cryptocrystalline silica in sever-al habits including some 
that appear to be typical of hot spring deposits. From about 
60' to 100', the cuttings were pr-edomi nentl y grey with a 
yellow cast. The grey is lar-gely due to an abundance of 
pyrite and o.nly secondarily to the pr-esence of tuffaceous 
m a t e r- i a 1 s. T h e c u 11 i n g s were 5 0 - 7 0 % q u a r t z , 2 0 •-- 2 5 % 
decomposed feldspar, and about SX pyrite. No textur-es or 
stti^uctures wer-e visible in the- fragments, and littie 
cementation was visible. Ail of this means that the '20" 
casing was placc->d in r-ock that has been significantly-
altered bv̂  geother-mal gasses and/or fluids. 

I was told by Gary that they were able to drill 10' of 
"bedrock" in -35 minutes, or about 17 feet per hour. With a 
26" bit, this i-s quite r-apid, but not r-eally "snowdr-ift 
drilling". In the light of these stat i-sti cs, I agreed that 
40 feet of penetration into this r-ock with i;he 20" .casing 
would probably be adcjquate and safe. My thinking took into 
account the f.act that the 13,.375" casing will be installed 
and cemented for more than 500' in competent r-ock well abo've 
the point at whi-ch we anticip.ate intersection of the -steam 
r-,esou.rce. 

The r-eason that the cr-ews wer-e • not able to do a pressure 
test on the BOP wa-s that mud was observed -filling the cell-ar" 
while the mud was being pumped out of the mud tank-s to test 
the BOP. After hours of hand -bailing the mud out of the 
5ump (t hi er" e we;r" e n o't ava i 1 ab 1 e an y wor" k i n g ,p i.imp -s) muci was 
seen to be flowing out of the mou-sehol a into the cellar. 
This means -that the cement job on the 20" (done fr-om the 

with a tf-emie, for some r-e.aso,n) was 
, a repair can be achieved by put'ting 
and pressure-grouting the leaks that 

via the mousehole. 

o u t s i d e o f t h 
n o t a d e q u -a t e , 
a pac ken" i n t o 
now acere-ss t.he 

•3 c a s i n g , 
r-"'robabl y 
t h a 2 0 " 
s u r f a c e 



In -summar-y: 1) The rig, though oversized for the job at 
hand, c£*n be r-un in such a way as to dr-ill you.r- wells., in a 
fair'ly cost effective manner if experienced cold weather, 
geother-mal crews are br-.ought in, 2) Both Jay and Gary have 
tried very hard to give you reasonable "bang for" your- buck" 
but they have both been fighting the weather and the lack of 
tr-uely exper"ienced hands, and 3) The 20"ca-sing should have 
been cemented in the conventional "inside-out" way in light 
of the altered nature of the bedrock encountered. Without a 
geologist on site, ther-e was no way in which the quality of 
the rock could be assessed rapidly and a decision made to 
change the cementing method. 

m sure that you have made a wise decision bv hir-incj 
experienced crevMs to 
V'̂ ill decrease and, 
emergencies" should be avoided 
to P~38~2 soon 
antici Date wi11 

un your rig. Hopefully, cost-s per foot 
more impor-tant, "green-h^-ind related 

I look forward to returning 
what I and to completing the fir-st of 

be many sucessful wells this year-. 

Si ncer"el y, 

PS821et.rep 

G,W. Huttrer 
Geoth e i - m a V M a n a g e rn ent C o m D a n v , i n c 
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j P 8 8 - 2 Ac t i v i t u loa 
i Date i f ime ('2400 

Jj^stedUed 1^2:j/8? 
) iDepthTRKBi Activitq 

f 1/16/89 j 
i •"T'/ie/sgT" 

iHold safety rneeeting v.-'Veco crev-s^ Grlrnshav' and too!pussier 0800 I 95 

i / 1 6 / 8 9 i 0900 i l:?!?[!l.?5J01l̂ :?!?,nS!.?*J[li!?!?.(J-!]!?!̂ ^^ 
/16/i: iy 

1/16/89 
1/ !b /89 1 330 

, . • • 1 

1 

6/89 I 
7/89 i 

/ / ay ! 

2UUU 
0800 

icatfiead ,̂ put ^ 1 purnp together_. tliav out '.vater tank 
IRU BJ fUan for squeeze: 

h ig floor, arid clean location v.'hi1eVv'0C. _ _ _ _ 

iCfev.' c.d?.??.?.i?!?.r..d?y.i'^'"'P'-r. 
jCompiete rig -service, start up rig compressor. -start enqin̂ ^̂ ^̂  

: prep fiy-rot head instaJ] 

;Aii iiand-s on iocation attend H2S certification traininq bq Bei] S.afetu ..£200 
OOOO i i n-stai 1 pi pe_ to sta ndpi pe f o r ai r co m p r esso rs 

1 ,•• 1 

8/89 i 
8/89 i 
3/89 ; 
R./R9 I 

0300 
0400 
"67co 

..[0.!?!?!.^l?!?A.^!]!?d.i!l.n3liS!iy.[l9.5ilL 

..i.o]'??5.y.r.?..^..o?.?.^!?.y.p...y..i.3.oi.O/5.o?.L.?c. . 
] I nstaii rot head packioff, compressors v/iii not start 

! 1/.1 i j y i j u 
Q945-

1 / 1 8 / 8 9 

iJ^l?£:^LJ!lC:,j.j?l?!5!j[i!yj?j[!.55.]5!r.: 
i * 1 CO rnjir esso r started 

iHqok Uip ace., and remote panel on i l o o r . v o r k q n c o m p s ^ i m i x f ^ logo j 
8 / 89 1 i 0 45 1 \ T hav'i nq ace, movi nq ai r sta rte r fro m booste r to u ni t * 3 7 co m p 

1135 iUnload hole v//air 
1/18/89 i lnj foam 10 bbl/hr, start drill inq out cement 

7!^!l!K^^L^^^.$!'.^M'l!^.ZQ.i.S:PM^.22.SP 
• ,' ' ' t , ' c * ; ^ 1200 

j 1/18/89 I 
r"i7T8789 T 
("T7i8789 T 

.l?iiii.j^j[.0y.D5..?i5i:J.5^tu&.01!5t..&u!!• 0^sti i imov[w air starte 
)tor 
r to * 3 ' 

!" 8/89 1240 95 
iCompressor running, circ0!< drig atiead 
Imt'stKie 

I I . - I 

i ILL i tUU 

l^n71.l!^.P.JL^:h.i!i^^' .!:!̂ !lii..*37 stiii doy n 
' ' /18/39 i 
; ;.'•'13/89 ; 

\ ! / I 3/89 : 
i i /1y/89 j 

1 500 
1 530 
T545 
1 630 
1 800 

95 

98 
105 
i28"" 

12" Tf-emie pipe under bit in hole. 
; Dhi ting on junk iron 

"•"Ic^rig'iqg""' 
Ilron milled up OK. Driq ahead 
ion|y 1 compressor up 

mlllinq 

• 
k 

i 

i 

8/89 
S/S9_ 
fl i 'flO 

1 830 
"T9T5" 
1950" 

1 --.Ip 

i c i rcv/a i r ,c lear hole 
i 2nd compressor .-started (unit * 3 ? ) 

]J}A.i ! !^ iP' : !(7KP?^P.PPTi} -̂'̂ '̂  '̂ - if!9.f}9 '̂  ̂ 'se rvefj 
iUnload hole, drlq ahead # 1 2 8 , 2 compressors operati 

+ 

nq 

8/89 
: 9/89 

2200 

IPF. 
2300 
0250 

!b9 ;Drlqapprox 20 ?t/hr,circ hole 
.: U i V ... >4 M I .J I I I /4degree 

i L D 1 - 6 1/2DC FU 2 - 9 " (30')DC 

159 iDri innQ ahead i?'159 
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JP88-2 Acti 
I 

I 1 

i i 
! 1 

! 

i • 

i 1 
i i 
! 1 
1 i 
........ 

< 
i 1 

: i 

•1 
i i 

i 1 
i"T-
1 1 
1 1 

1 
1 

Date 
• i g / S Q ; 

n9/S9 i 
'19/89 ': 
M9/89 i 
•19/89 : 
''•19/89 ; 
••19/89 i 
' 1 9 / 8 9 ] 

'19/89 i 
•'19/89 i 
'19/89 i 
'Tg/sg'T 
•'19/89 i 
'19/89 i 
•-19/89 i 
'T9789'T 
'T9/89 T 
••'19/89 i 

v i tu loa 
Time (2400) 

0715 
0730-
1000 
1115 
1145 
1238 
1 238 
1300 
1430 
1450 
1530 
1610 
1 635 
1 sm 
1 900 
1915 
2000 
2030 
2055 

•Lastedite 
i Depth. Rf 
i 282 
i 282 
i 300 
i 312 

316 

1 3 4 f 
1 347 

349 
372 

i 377 
1 •462" 

410 
415 

430 
i 432 

j 1/21/89 
;Bi Acti-v'itu 

1 d rl q 3 0 ft / h r d ue to ••.•.-•t i nc r. fro m 8 to 2 0 K 'WO B 
iPenentration 3lô ,̂ved. sho'̂ .vS hard or frac. formation 282-298 
iDriq ahead •?> 300 ft. 
iClean hole..make conn and surveu N8SE not corr 1 /2 deqjjev. 
idrlq ahead, i 0- i 2K bit vt..50-60 rpm.. •air 250 psi #5-6BBI/hr 

iV.slo -̂y drlg 312-322 
iBell hand indicates detectors trip pi nq due to •\'ib rati on-co rrected 
jMake conn 342. Air hands dumping air to lover press 
iRepair spinning chain, drig <?> i 5 n/hr (hard zone 282-322 ft) 
iincrease mist to 8-10 Bbl/Hr., penetration incr to 20'/hr 
iConn 372. drilled smooth 15- 20 ft/hr. 
idrlq ahead 20 ft/hr 
imake conn 402^ had to set rotatinq doq in place, drlg 20 ft/hr ' 
Hncr mist to 12-13 bbl/hr^ no returns, incr mist to 20-25 bbl/hr 
inot full returns, suspect water influx betv/een 402 and 415 
iRepair air line *1 pump clutch, put 13 3/8 esq on rack. 
iv/aiti nq on ai r boo.ster, poor Teturns due to lack of ai r. 
1 make conn 432. 20 bbl /hr i n j rate 

1/19/89 i 2100 .i^3£ _ |l^!Ji:3ii^i.?;..f^£.^.jl5^.?;!7*^k[nqout j ^ 
['1719/^91 2T4Q2^""| ^̂ 4p̂  Wi!ii^'Ml.A.ji7ri7^n^7^dMdlP71. :. 
! 1/19/89 f 2206 t 462 iDriiied at 30 fif/hr, conn 462. poor returns, iicoster not started 
I .-, —..: - —*• — —'- _.,|...r. _ -

[ 1/19/89 1 2230 Jbousteryon'tstart,est 20 BBI unloaded, meas.JOO f Tout 
["1719/89 1 2237 1 "'iDrlg atiead •?> 462 '19/89 1 2330 470 iSample taken; decision made to case •?• 470 

] 0.100 : 47i3 iSurveLi 
! 1/20/89 ; 0130 i i'w'ipe hole to DC's, hole clean, no fil l on bottom 
I 1 / 2 0 / 8 9 i i [Set off H 23 a i a r m *> r otati no fid a nd fl owl i ne .| 0 P p m to ove r 
i 1 /20/39 ; i . Ll.^9..RHlIlA.200^^Pl?l.iIi^3:?yi^.[!A^^ 
I 1/20/89 i 0200 i _ \7^S[^ylpL!l!^n4^'^dl}^P 
[ i/20/89 ; J060n_ i 7s^IM.^..M.§E!ii.^..[B\l!,.J}^..!P¥^}^p7^.}-Sl^ 
i 1720/89 i ' ; """'"Tmix'lXri'fill hoie 
I .„.....j .;. - -. « i. 

j i/2U/o9 i i 000 I j f i l l hole ••••//mud : 131 sxqel.-so.mne LCM. t-e'-.-'amo tlovline ' 1/20/^9 I i lyD^y^^MLPBP.]^^ ^.}:)^ 
7720789 I 1200 i ii:iri; aiid ciearioii'fill f!^'m'i455^??o"ciri;^ cieari ! 

(.. 
i i/20,^';89; 1250 \ 470 i I ner pump to 500 psi •* 92 SPM, good returns and n^notiw^^ 
[ 1 /20/89 J i _ Hoss of circulation^ jn need 0̂ ^ '•i?!Tr.i.? :̂...t03t 300 psi 
I 1/20,•'89 i i _ |n-ijjd pump press, a-ssume jet piuqqed 
tlZIo/'^IZZllMZZIZZMJoZI^ 
! 1/20/89 i 1400 i icieanout fil i andcirc/cond. hoie. î :aise','is to bOsec. 
i 1 /20/S9 j 1 SijO I lPi!!Lii&.M.:!!?.§:.^!y!. îL20.-!?li.P ô see if hole is stijj in good shape. 
f - - ; 
i 1/20/89; i jRIH, no f i l l . POOH, break bit 
i 1/20/89 ; 
! 1/20/89 \ 
\ 1/20/89 : 
! 1/20/89 ; 
1 [72J7397'" 

1630 
1815 
i 930 

0T3"5 4 u 

iRU floor to run 13 3/8 esq. Do not ha-v'e correct slips/spider 
imods to 15 3/8 slips. 
; start to run 1 3 3/8" esq; run 470 ft 13 3/8 K55 Bmc (11 
ipi us 18 ft pup) 
iCompiete MU last j t 13 3/8. RiH clean 4" off bottom 

jts 



iP83-2 ActivitH log [La; 
[ZZDate \PMI^T^911^. 
I """i 721/89 ""'i 'oHT P" 

it edited 1/21/89 
ptii"rRKB"I Activity 

jMU stab-in tool, start RIH w/DP 
I.. 1 ," /ay 
i 1/21/89 
i i/2if/89 

0340 
0350 

5tab into float collar. start RU BJ Titan (cementers) on floor 

040u - ~ - r -

JCompiete B.J connections onjToor, start filHsg '-.v/mud 
i Co m pi ete Tiii esq V / m uiJ .sec ure esq a nd B J1 i nes. _ 

! 1 ,'-->1 ,''DQ : 

I t, ' i . i I u y } 

r"T72i789"T 
l""'"i"72T7s9"j" 0440 

"05"0i]" 

.l.?..Ll..?.?-.k?i?.ly.r..cy./.il?.-?-i.ML5^'j.Qi.';! 

1/21/89 i 
I 1/21/89 
'- : ! --.' 1 .• o -. 
I I .' i. ! •= O 7 
i 1 .' -•:• 1 .• •;• Q 

1/21/89 

0530 
"iiDOiii" 

1700 
1 900 

2000 
0700 
0800 

...î ?[!}li?r..].l.l̂ §.̂ 5!9.J.!H .̂2^L....L?!QQ _.- ... 
.î OC_, cie^njexcess tools off riig fioor _ _ 
iNJi) diverter syŝ  make rough cut on i 3 3/8, remo-̂ 'e Hudn[â ^̂ ^̂ ^ 
jspoois, make finai cut 
iv/eid on csg head (2 ••veiders on ioc: 1 inside .̂ 1 out to maintain hs 
iTest csq head velds to 2500 psi. let cool 

'''|stat7fST'3"378 BOP stack " 

at) 

1 /97IRQ iVv'orkinqon 12" Pvr-Seal tlov/line valve 
' ' / l n ' 4 i-John Solum on location 
7/39 lOOU 

1 620 
7840"' 

i39il}^^:.^LS:T^..!}: i* ̂  "Jlr̂ yP1; -̂ ts rt ri q Up 
\B^F7jy7}.!}s','M77i^d^ 
iBOP tst "l> 1000 psi, 8% bieedoff. still compieting compressor r 
i Drig on float stioe #•410, .ai r good, tout 93 ? 

7. •' / ~! "̂  

}!M. 

1 , "• • .• .• .J If ; 

, , . - : . , - / • - . ' • ? : 

I /Z2/89 : 
yi:u 

iin cmt * 430 

-.' 
1/22/89 i 

2040 
••2"n"5" 

_̂ 436 
466 

1/22/89 i 
i""T72'2789 i 

7̂1 i!idS..™!i^L.l!?:iJ!..S4 F 
J.BlS.k̂ !l?jO!y.?3i 0 n pro bie m̂  j h utdov n to re pai r 
i resume driq 

r i 1 .-IC 
i . I -t-J 

0150. 
1/23/39 
'1/23789 0245 

490 \y^^$}^.ij!p^.]31 
496 Idriq a iiead •?• 213 ft/hr 

/23/89 i 0335 
! 1/23/89 

,1 C .J,. ' . ' 7 

0345 
'"04i'5' 

5 1 U 

•520" 

iTout75F 
iDrlq ahead 60 ft/hr 

530 IDrlq ahead 40 ft/hr! 
0440 iDrlq ahead 16.ft/hr 

iD!i7ahead'26ft7iir"""Ti3ijt'8TF'' 550 
•Z,,' o ? 

^ / H O 

09 UU 
n q •;> f\ 

bUU 
620 

iDrlq ahead 12 ft/hr. Tout 83r. 600-606 drlq break (formatior 

I 
I 

! 1/23/89 ; 
1/23/39 i 
^''23/89 ; 

'[ 1/23/89 i 
i 1 / i i . j f' 0 9 i 

i \ ^ a o i •'J'y : 

i 1/23/39 : 
i 1/23/89 \ 
1 i/23/89 i 

0955 
'• 1220 

1 240 
1345 
i"4i"o 
1 -^^n 
I - - • . - ' •_' 

1 6! 0 
1 s-?ri 
1 - . 'C:J 

1 700 

i 640 
i 682 

690 
715 

: - - - • — 

i 715 
i 742 

770 
• "7 "7 *~-= 

i 790 

ijout 87 F, lost foam circ briefly 
iSurveu * 4 , due 3 1 /2 deq. 
i~40 ft/hr 
irot hd rubber shot. Tout 99F 
\ res u me d r 1 q •«• / nev r u b be r 

idrlq break 768-785, big one 777 

1 

1 
1 
1 

i 
I 
i 



iP88-2 Activity loq 
: Date iTi me (2400 
'""i'72'37897"" i"73i:i 
; 1/23/89 i 
i 1/23/89 i 1905 

1/23/89 
1 1 •••>T f . j i j 
i 1 . ' i . -J.' 'J y 

1 1/23/89 
I 1/24/89 i 0200 

iLast edited 1/21/89 
) 1 Depth, i?KBi Activity 

i 80ii i 
i -fractures 804- 805, slov, hard drlq 802- 807 
i 816 i f ract u re <?• 814 - 815., fi rst stea m 

ifoam killed, likely from H23 
i iMaior steam entrq 825-828 
J _ _ lsortdrlgj828-832_ 
i 932 i Fl 0••,•/ tee was hed o ut, di sc to mod p rod. tl ôw tee 

i 1/24/89 0630 i ! ] 
i 1/24/89 1130 
[ 1/24/89 1620 

! /24/89 1825 
^ 1/24/89 

1/24/39 " 
1/24/89 2200 
1/24/89 ' 2225 
1/25/89 OOOO 
1/25/89 i 030 

' 1/25/89 • 1430 

i 932 icompiete './/eidi nq mods on f\o\:' tee. 
i 'RiHv/i2 i/'4bit,nocoiiars 

932 i bit on î ottom, fractures •» 933 and 935, drig ahead # 1 1 -
i fract u '••es # 939a nd 9 41, 3 4 mi n utes fo r 5 ft 

i ifractures '? 946 and 947, 62 min for 5 ft 
[lost rot hd r u bbe r^st m 0 n Tl00 r̂  sa'-/er s u b i t was hi ng 

i ireplacing rubber 
i 951 iWAP decision to POOii 
i 951 iStart open flow testing'ioretta" 

iSi Loretta 

•12ft,{Hr 

— 

I 



•wrv=-'-^* 

1234 • 5onlgRow,CA9«02 M O R N I N C O R I L L i N U K E P U K I 

LEase ANO WELL NUMBER 

i 
OATE 

/ 
DRILLED HOLE Size 

PEST CASINO -OA, .SHOE DEP,TH LINERS -0 ,0 , , TOP ANO SHOE DEPTHS REPAIR DOWN TIME CONTRACTOR AND RIQ NO, 

FORMATION TVPE AND TOPS FOR PRESENT OPERATION 

OAI LY COST ^ ^ 2 V , f i ^ /TOTAL COST 

• 
1 • 

1 

S I Z E M P S , T Y P E 
N O Z Z L E S 

1 2 

1 

1 1 

•i 

BIT, WEIGHT, SPEED AND HYDRAULICS RECORD 

O E P T h 

IN O U T 
F E E T HOURS 

F E E T 
PER 

H O U R 

B I T 
W T 

M L B 

„ „ „ C O N O , 
« ° ^ , (Sth) 

1 

• i 

B Q 

S T A N D 
PIPE 

PRESS 

S E R I A L 
N U M B E R 

P U M P > / PUMP I 

L I N SPM 

1 

L I N SPM 

AIR PROPERTIES 

] 
of Comp, ftunntng t Pratlura- i'C0'^P''>MOfl #IL9g9>rl « Cubic ^Mt par Min. 

G.P.M. ( G«l, Soap (o BBL. VVataf) i Tamp, in Tamo, Oiii 

fr • 
MUO PROPERTteS, MATERIALS ADDED, AND COSTS 

- T , ^ ^ ^ - ^ PV.VP 1 OELS P- I Z ^ t ] ^ 

1 

1 

C A U S 
u 1 u P-t-hrt 

__. L 

T E M B 
i N 

T E M P 
O U T 

D 4 I L V 
M U O COST 

T Q T A l , , 
M U e COST 

I 1 
M U O M A T E R I A L S A N O O ' J A N T l T i e S A O O E O I N L A S T 2« H O U R S 

DIRECTIONAL SURVEYS 

M E A S U R E D 
I N S T H U M ' T 
M E P T H 

1 
• 
1 

O B I P T O l R E C -
A N O L E T i O N 

1 

i 

t 
1 

C O O R D I N A T E S . 
V E R T , 
D E P T H 
( V K B ) 

DOG LES 
s c v . • 

M E A S U B E D 
INSTRUM-T 

D E P T H 

D R I F T D l R E C -
A N U L E T l O N 

- • -

C O O a o i N A T E S 
V E R T , 
D E P T H 
( V K B ) 

OSO LEG 
SEV, 

o , ' i o o ' 

1 

HOURS OPERATIONS IN SEQUENCE 

1 
1 

' • • 

yJ(P /?.rr7 / L X J S ^ / ^ . ' ,^,r>/au^ r^r?o^r-i / f / a 

y ^ r ^ i ^ .̂ iC^O 71 ^ any sS" 7^2:9 n^ /./nr-c..^ 

C/^^ : . .^ , ^,r>-?'7' ><•' £.-//7u,f.'i / ' o / f y ^ z y 

uf j7er>^ //C j ' , c n y / o r^ y y ^ a/7s/yu i . y^/?ay^ 

7'r9i7/fi'. T 7 ^ / j . ^ J / i / ^ C />cc / ( /j\> /U/^yTci'.^ ^ 

df/yio.*.//. sy^/ i j ^ r 'S : : i o P /)0 

. 

• 

Commenti/Notei: 

B O T T O M H O L E A S S E M B L Y i S H A I 

• ^ O C W A N G t (SEE P « l O f l S E P O R T l 

n N E W S H A 

T O O L • 
O e S C R I P T , 

0 0 « I D « L E N C T H 
( in,) ( in,) ( ( . a t ! 

DRILL STRING WEIGHT 

R O T A T I N G 

UP . 

D O W N 

.000* 

,000 # 

,000 # 

GASES 

C O j 

M S T H . 

H j S 

W E T T E S T 

PPM 

PPM 

PPM 

PPM^^ 

STEAM FLOW TEST "PLATE 

PSIO A T ° F , 

L B S , PER H O U R 

R E P O R , T E 0 B V . J 

T 
• • • E N C ' * * * 



*
m a S o u r c e / n e . 
a j i • S a r a o U a c . C A f & a o : M O R N I N G D R I L L I N G REPORT 

. E A S E A N O W E L L N U M B E R 

O ^ V E S T C A S I N 3 , 0 . 0 . , S H O E O E P T H 
/ - S - 5-9 

L I N E R S - O . C , T O P A N D SHOE DEPTHS 

D R I L L E D 

REPAIP D O W N T I M E C O N T R A C T O R . ' .NO R I G N O , 

F O R M A T I O N T V P E A N C T O ^ S PRESENT O P E R A T I O N 

DAIL1- c 0 5 T ^ j < 3 t ; . o ' - ^ ' " " - ^ ° ^ ' ' / £ > f ? y . i d 

SIT, WEIGHT, SPEED AND KYD,RAUL!CS RECORD 

BIT 

1 
SIZE I ,VFG. T Y P E 

N,= Z 2 i - « • D E P T H I 

; N O U T 

I I 

I I - l — J -

F E E T I S IT 
PER WT 

H O U R • M L B 

R O T . 
R r M 

CONO, 

(itm 
P U M P \ I P U M P 2 

AIR PROPERTIES 

No. cf Comn, -^jf'-iinj 

1 
Prai l -J 'a . C o T p r a l t . o r ) # I L o g g « i - l » j Cubic Feat s m M i ^ . 

•j j l . Soa.3 IO e 3 L . Wa;ar) 1 T a m o , In T a m p . Out 

MUD PROPERTIES, MATERIALS ADDED, AND COSTS 

t -•* l c H . J R ( D e S 
; V I S , I C C / 3 0 f r , : , i , ; 3 I^ iJk j S A M 5 0 U D S | O T . 

— I ! ' i 1 

; M U D M A T E R I A L S A N O - I J A f . T l T i : : ? A C C E D IN L A S T t=. H O O R E 
tu ; 

TEWP T E M F I O A ' L ' ' ' 
IN I O U T ' M U O COST 

T O T A L 
M U D COST 

DIRECTIONAL SURVEYS 

I ^ S U F E c ; - . , , pT i j i H E C - i ' •^ '" ' f - |D';t5LEG|',',1EASOflf;.o! o n , - . , i OlPEC-
" ^ I ^ V r : - = - ; • - - - COORDINATE O ^ - ^ l ^ ^ - |i • ' - - - { A N G . . , T,ON 

• ! ! 1 • 
1 • .! 

I l i i 

^ 
.; 

1 . J 
i 
1 

1 

1 VERT, 
COORDINATES 1 DEPTH 

1 IVK9) 

1 

OOG LEG 
SEV. 

O/lOO-

1 j 

! 
HOURS OPERATIONS l,M SEQUENCE 8 0 T - O M HOLE ASSEMBLY (BHA! 

/ . S O i i . ' c f ! , < -.Jr^ Jr-.^. '>.,y y / ^ i . - > , /r/)^- ' . i~ / / . l e ^ . ' / f r . 

•Itir . ^ ^ . - / ^ • . f / ^c r y . ^ , , ; . - . . , . ^ • • • ^ - t / ? / - / . y y i . ^ .<- r - ->-

L J .NO CHANGE (SEE PRIOR REPORTI 

Q NEW BHA 

/ ? , - ^ . / S/'-c tx ,- .', ./'.'ic.r-'.. <±lA7i{ '^ :^ ^ It '•* C c - , ' i ^ J c f <-./{ 
T O O L * O D K 10 " L E N G T H 

D.'SSCPIPT, ^ ( in . i (If,,) ( taat) 

8 ' - ' / £m, .-2iSJ-L 7?,'.-,/ .-':.:...-n /?/'/? J.,'n.-r_^ r>---cl / ^ i ' l / y / , - . 

I . ^^^J / r / / ' / ^ C r r l C y T : , c y x ? , , - , . / . . i ^ i'^ .•̂ •:> r,, ^ 7 ^ . 

<-r,v//i,rJ. K y / ^ r r 7-'/?,.yr.A' /.y^./o.-^J. T̂ ĵ y ^ (y.y, i},k 

DRILLSTRING WEIGHT 

I ,000 # 

,300 # 

,000* 

GASES 

C 0 2 

H j S 

PPM 

PPM 

PPM 

W E T T E S T PPM. 

Commgnti/Notes: STEAM FLOW TEST "PLATE 

PSIG A T 

L B S . PER H O U R 

I 
R E P O R T E D B Y A/yp 

y<^,y7P^^ V 
* * * E N D * * * 
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I SE A N O W E L L N ' - ' M I J E R 

.7.y.-P7.JJ-
PEST C A S I N G - O.D . , S M 0 6 O E f T M | L i N ! ; f l 5 - C O . . " T O " A N O 5-i:,-)E D E P T H S 

J 

D R I L L E D ^ H O L E S I Z E I D E P T H 1 

J* 
RI=PA-Ct OOVJ-J TIME T C O N T R A C T O R A N D RIG N O , 

^ U M A T I O N T v c e A N E T O S PRESENT OS'EP.ATION 

c i . v c o s r - y ' . - ' ^ / g . c p . ' ' T O ' ^ * t - g ° S T _ , ; j y - 3 ^ . ^ ^ ,̂ ^> 

BIT, WEIGHT, SPEED AND HYDRAULICS i^ECORO 

^ 1 FEET i BIT , „ . „ I CONO. liTAND'i J B i i : N O 2 , : L E S D E P T H (-'EET B I T , ^ ^ . . C O N O 
• SIZE ' / = a . TY=f. I _13 i ; . . - . . i „ J . " l , ^"EfTT î ->,JRS PES WT ^ „ ^ ; - I i S t r i 
J [ \ I r r n ^ : i IN ' OUT : | |HOUR| MLB I __LT_J_5_ i 

" W T i ' ! I 1 T T i t " ' " T I 1 ! I 

1 rht-r rt 
_ _ p-— , . , i — — — ^ — — — L ^Y •• 

; T i i I • I 

T i ! ' 
H •+-

G [PRESS 

P U M P I / FUMP S 

M N SPM L I N SPM 

Al?! PROPijRTIES 

t ot C o m p . R u n , - i r j ' Frju-j.'a: iCorrk-'jieo*: #(Loi f« ' - ) : Cuoic F H I oe,' Min. 

C,F,M, ! .•ia;. S^iep ;o tSL.Waiar) I T a r r p . ir. T a m p . Out 

MUD PROPeRTiSS, MATERIALS ADOED, AND COSTS 

D^ 
i P U N ' ^ l • j I F ; i . T R A T £ • CA.<>; j S , % I % C.H ' J i r l lOES ! T - J W ! T E M P 

* " ' ' - ; V I S . ! ' V . ' ^ " j 2 E L 5 I P-: i CC/30 i r ,n , . i 32,1,31 S A N C ISOLID i , ; O i l . | PPM IN I O U T 

1 r 
I 1- nt. .J... 

, ' /UO COST 

M U D M A T E i S I A L S A.ND Q v i N T I T i ' ^ - j A C C v O Ils L A S T J 4 H O L S i 

O I P . E C n O N A i . SURVEYS 

•VEASUREOl C IJ .PT ' O i - E - ' i V . ; n T . ; ;^.,-<;L^•S MEASURED 
I N S T R U M ' T ' . , . , . r I - , " ' _ . " i C C C a C i N A T - i S ' C ' . ' ' - . i • - M V . | 1 N S T R J I / - T 

• B I E P T H — ' - ' - « - ; ^ ' - " ^ j (Vv-.a, 1 c,..;o!5- '! r E F T H 

I I 

I 

.1:.-

o ; 5 , . ' T ; C i i » e c - ' I > " " ' • 
' . - O L E i T I O N • C O O R D I N A T E S O E P T . H 

; , I ( V K S ) 

OOQ LEG . 
SEV, I 

o/joc- I 

HOURS OPCRATiONS IN SEQUENCE BOTTOM HOLE ASSEMBLY !BHAI 

- T - ^ 
'ijjeLc...P.tA..C .'!?iia:z!'..--.!.<.iL'V_,JLiC?x:i_Aik^'_.^if? 

L—j ^ ^ ^ ^ ^ ' g '^ 'DiV' / .-^V;-./ J '^ .H^. - 'v .77'^<,~.v^- i t - ' i f l i A':><.-̂ .̂ 

i 
/ / 7 ly 7 / ? / V , - / / i - y / y .->-} ̂  y / i^y. .y'/ir' / 7 u v y s / < : C / 1 - . y C 

, /*•<•'!• s n ' ' - " ' 
H r < . A c ( 0 , 1 , 5 ^ " C c - ^ A ->,L / - ^ . - i ^ y /?•> j y J ^ / ^ . - . y / C 

_ i y y ± k P C ' i y a ' ' ' C r . ^ . i r . x O n ^ ( I o A y c i I . ' : . T",. t / ' ^ . / J f 

iZ) MO CHANGE (SEE PRIOR REPORT) 

', i NEW BHA 

T O O L * O D x 15 X L E N G T H 
O E S C R I P T . I ( in.) ( in.) ( (aal ) 

_^^i l£_^./a. £L.j2if _ .::fk *.-<, 

^3^i> 

: 7TdO '', rT) TT/, njyr-: Prr-Ah,yiy i.-̂ /r-i u'on-X s -P 

C.=llLlSTmNG WEIGHT 

,000 # 

,000 # 

I /^. ' f i^-^v-i /,.y,.^ y<, of"-»r>«&^=a! .s-yr.L.y 

,000 # 

GASES 

1 
• ^ C /? e. 7 1 , :r y.. .^n l ^ c r ^ 7 f . f j Z t i PPM 

PPM 

PPM 

PPM, 

J Com.Tuntr'Notsr STEAM FLOW TEST "PLATE 

I 
i 

L B S . PER H O U R 

REPORTEO BY / / P 

.PZay^yy .p/f7:yy;,'i^^ 

k * l E H D * * * 
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L E A S E A N D W E L L N U M B E R ' I O A T E l O A Y S I D R I L L E O H O L E S I Z E 

• P '^dT 'O, y-P'i?9 ^ \ 
( • P E S T C A S I N G - C D , , S H O E OEPTH L I N E R S - O . D . , TOP A N D SHOE D E P T H S 

F ^ M A T l O N T^PE AND -'OPS 

1 
• 

KERfclR DOWN TIME • 

D E P T H 

C O N T R A C T O R A I O ' R I G N O . 

P S E S E N T O P E R A T I O N 

D A I L Y COST y ^ i f ^ . ' T O T A L COST y < S > j - ^ ^ ^ ( * 

/, 

M '• • 

t 
SIZE M F G , T Y P E 

N O Z Z L E S 

' T l Li. j 
1 
1 

1 

BIT. WEIGHT, SPEED AND HYDRAULICS RECORD 

1 
O E P T H 1 

1 F E « T 
I N 

1 

... i 
1 

! 

O U T 

1 1 
i 

F E E T B I T 
HCURS ° E R WT 

H O U R M L B 

POT = ° ' ^ ° -

HPM f ^ 

~7 

3 1 G 

" 1 

i 

• 1 • • • 

! 

^ 1 ' ^ ^ ° S E R I A L 

PRESS i ' ^ ' - ' " ^ ^ ' ' 

! 
1 

i 

PUMP 1 ,/ PUMP 1 

T I N 5PM L l f l i S P M 

1 

AIR PROPERTIES 

| s f Cc-ng, flu-ninj 

I .P.M. ( 

P 'a iJura: (Connpf js io r ) 

C-el Soap to ' 

#(Logs«rl • Cubic Paat par Min. 

B3L, Wata-I Tame. Out 

S H P L E jF' jN^L 
m . . I WT. i . . . , PV/YP 

IVIUD PROPERTIES, .MATERIALS ADOt-D, ANO COSTS . 
. I . • F I L T R A T E ; C A K E I % j '.« 1 «i C H ' a J H I D S S 

I p,- i : 
c c / 3 0 m i r . , 3 ; r a s ; S A N D |SOL,'DSi C i L 

TEMP T E M P j O A I L V 
1,-1 O U T I .VUO COST 

T O T A L 
M U D COST 

M U O MATS, ;^ lALS A N C G U A , V T i T I E 5 A O O E O ifJ L A S T 24 H O U R S 

1 DIRECTIONAL SURVEYS 

M E A S U R E D ! 3 ,^ , . - , : ^ ; c E c . 

" ^ ™ ' i A . G . . ; -.r... 

1 
V E R ] 

C O O R D I N A T E S D l i P T I 
I ( V K 3 ) i O/lOQi 

vr , Ux.-'V'.iG 
T N SEV . 

-U—. 

-_L_. 

i 
— I — 

MEASi-,REO 
INSTRUNfT 

D E P T H 

O H I F T 
A N G L E C O O R D I N A T E S 

V E R T , D O G ^ G 
O E P T H 
( V K B ) 

S E V , 
0/200^ 

•lOURS OPERATIONS IN SEQUENCE 

I 
BOTTOM HOLE ASSEMBLY iBHAI 

P / J ^ C / i / l n / (Sn',\i./ ^ " . - n ^ ^ ^ y2:_/. a T NO CHANCE (JEE Pi=liOR REPORT! 

[ Z ^ E W B H A . 

T O O L • I O D K I D >; ' . E N O T H 
C E j C a i P T . i ( In.) ( In,) ( lea l ) 

1 
! / / - x . i nyyiT .^siir .7^ , r: J./r...̂ '. £^c/f,^ u-yr.( .^.r/t,:.. 7/,:Xi, 

•y/r?-?^,-i^._r'_:\il. .y2^£.cJ:=—J'y?;7^ tr y^^.7lA/li=:L '̂ y^ r - e./fr..t^ 

J±£:2.dl_i.-3.__i!f<->L.i-^_.i i-/?.-rPyT^y.. > i ' i . y j / i ^ .,c.^.--'/f < 

I 
o / v yr, 'y y .rTt ^ . . ..f ... /7 ̂  ^ i3.i'_, J Jt 6 r?,A. .^ / 2 . ^ 

P ' r - i l , . / ? . y'r._y2:y2.^./j: • ^ t . / . ' f . L / y S i < y 7 i r y , L y y - y s 7 7 / L 

i <?•-'•/ / y i j / c / T^iy yr-i ,-,:> / ^ / v a / s ' j : r 7 . ^ xy?/j-^.Vj /''u/n^/) 

j . f ^ . y yy\y T^t-y^e.-L. q i y~i>yo y 9 - ^ y£".'<>*> 7>/f. 

* 

DRILL STRING WEIGHT 

R O T A T I N G 

D O W N 

,00C# 

,000 # 

,000 # 

GASES 

C O J 

H j S 

PPM 

PPM 

PPM 

PPM, 

I Comminu/Notet: STEAM FLOW TEST " P L A T E 

PS 10 A T 

I LBS, PER H O U R 

R E P O R T E O B Y r ^ tP -^^ 1^ I t w O T A J 
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L E A S E A N D W E L L N U M B i S 

md'-n::z-J:=.-• P E S T CASINO - O .D , . S H O E D E » T H j 

O A T S 

i N E H S - O . C . TOP A l i o Sf-iOE DEPTHS 

F j ^ M A T I O N - S - P i A . - J C T O P S 

1 

.£L 
G R I L L E D D E P T H 

RF-'AIF C'-^-v.-N T l ' / K : C O N T R A C T O S A N D B i O N O , 

i . ^ 7:7 ^ > ,/ 
PRESENT O F E R A T l O N 7 ^ ' , ^ . . . g 

P A J L V C O S T P ^ t > / ^ f T O T A L COST ^ ^ - y ^ J . f i 

EIT, WEIGHT, c r t e o AND HYDRAULICS 3EC0RD 

1 
1 1 1 

SIZE ! M F C , : TY..->« 

i 

-••OZ--.ES •• D E P T H ' i , , 
' :32,-d i i ; ; ; FECT ' H O ; J S S I I ' E R W T 

H O U R ' M L B 

I I 

(3th.. j PI Pe 

" ' i •^"n, iPa.ESS 

S E R I A L 
N U M B E R 

PUMP 1 / PUMP 2 

L I N SPM L I N 

*_I _l — J I .—J. 

^ -
i i i I 

l ' l l 
I I ' J 1.. 

AIR PROPERTIES 

l a l C omo . i^unnin.^ Pia*iu'e. ICor.cn.iii.-! •LOST*'' i-̂ aat pa: f,i':r. 

C.P.M, I 3?!. Scfnio B 8 - . Wata/) ;. Tamp. ! Tamp. Out 1 

i 
WUC PROPSfiViEi, Jv'i.'^rEaiALS ADDED, .•".NO C : ' ' ' 

F I L T F A ' : - t : 1 .CA,-;6. ! % ! % ! < * I C H ' ^ . . - ; , • ; . - . , T t M P I 
" ' ^ CC/3C .T-ln. ! 3 i r . a t ; S A N O ISOUDS j O I L '] FPM j ' N i 

. T O - i . 1 . 
• •••v'D T'.-S 

1 

MUD VATc=r-A-.5 •...-:• .--Mi'JT.TiPT. i.c.ry.o ,!-. LAST i i H-J-JRS 

I 

t OIHSCTIONAL SURVEYS 

MEASURED j nnT-r ' D;q«'c. ' 

m^orn I • I 
I 0 ' : : ' - r D : ' . . . A - E 5 

i V i P T . j ' ' > - - - L £ G j [ M E A S L i a f a ; 3p_.p.r 1 D I R E C - ! 
I D E P T ' . . ! SUV. i INSTRUMT I ^ , . 3 . £ , . . . ^ ^ C C C R O i 

,:v'--;3> I C L J C D E P T H I ! I 
.4 :...-- 1 i 1 .-

I 

1 
-^ T 

_ _ I ;__ 

V E R T , | 0 O G L £ G 
D E P T H 
( V K B ) 

SEV 
0/100" 

HOUAS O - L R A M O N S u i SE'SUENCE 30TTCVi HOLE ASSEMBLY (BHA) 

I 2L1£—jy./—iivs2—-i5iiil£ L.^iiyt..,.i. ..̂ y^CLiaa::'-• / " • / ' 
Tn NO CHANGE (SEE PRIOR REfORTl 

iZ] NSW BHA 

T O O L • ) 0 0 X ;D K L E N G T H 
O E S C R I P T , (,n,) ( In . ; ((aat) 

• /.^-?T/2-i£—t*-'i/7-(. T.̂ ' //-?.) p..'..,.,// yyt^ syy'r.L ._ 

' j ityi.'ve/ pt'.£i,i.L< /}.tf-<^.y^, fi:a.yr.i:..s. ^ Tg^.-^, ly-Ti r 

I .^^7, Syi, c^—/Sl^.'e. 77^Ji:. &yyl!.^.^.j£1^2.(LyZil±.^. 

-/ lLlA^P.^.^.y.?.77j=..-£.jJl ^ . j , o^s ^ / i ^ r r / i y.7.e 

7}^!yi^ .SJ/J.'lI7....y'2. r^y^- i. ^ - ; . ^ P yy>ytyy< .̂̂  

-J^rtU. /^^x'tt^v /y^ r.'i'-n/i:/? y /^.fn/77 /^ly/i. DRILL STRING WEIGHT 

; I^O-7\ fi. />\y ^ y^y. 'Ar / > i . y .-y- Cl r^ t.tyy9y<'\ 

i Ky< kc/ a /u- y'.-^yy/( 6.y7^r> r̂  7~ yS'ygo .^ / • ' 

R O T A T I N G , 000* 

,000 # 

,000* 

GASES 

H j S 

PPM 

PPM 

PPM 

'WET T E S T PPM. 

ComF..n.../No,„. / ^ ^ . ^ . ^ , . ^ ^ ^ yy,,^ T y^y:ir y. y ^ ^ / ^ r . y 

hi^<7 72,7 iMo7t7. j ^ yi.̂  t-ff!^ p.'7',.>jv7'C. 

ST£AM FLOW TEST " P L A T E 

PSIG A T 

L S S . 9Z9 . H O U R 

f^ fePOHTeO B Y yn /J 

• * "T E N C'* •»• + 



1 
/lermoSoufxd Int, 
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,£ A N O V / E L L N U M B E R ! D A T E 

1 ^ 
E P T H ! 

O A Y S 

:<L. 

O R I L I . E 0 1 H O L £ S ; 2 E O E P T H 

DEEPEST C A S I N G - O . 0 T , S H 0 E O E P T H L I N E R S . 0 . 0 , , T O P - A N D S H O E D E P T H S REPAIR OCWN TIME 

I I 

C O N T R A C T O R .AND B I G N O . 

. /??^ r / ./?.c>/" 
M A T I O N T Y P E A N D TOPS P R E S E N T O P E R A T I O N > f * , ^ , i ^ y l 

O A i L V C O S T y ^ ; > J » y < j / T O T A L COST > y / _ ; . ^ ^ 

BIT, WEIGHT. SPEED AND HYDRAULICS RECORD 

r SIZE 

m 

1 r 

M F G . T Y P E 
N O Z Z L E S O E P T H 

(3Zna«) ^ ^ ' ^ 

t t 2 i 3 I N 

' ! 1 
! 1 ! 1 j 

i 1 

our 
FESV HiOURS 

F E E T 
PER 

H O U R 

B I T 
WT 

M L B 

B O T . 
RPM 

1 

C O N O , S T A N D 
(81h| PIPE 

T 

r 
1 — 

B O PRESS 

S E R I A L 
N U M B E R 

P U M P 1 / PUMP i 

L I N SPM L I N SPM 

B o , a 

M i l ! 

AIR PROPERTIES 

[o, Qt C o m p . R u n n i n g Fraaiura; ( C o m o r a i i o r l # ( L o s c « r | « Cubic Fa«t oer M i n . 

G.P.M. G a l . Soap to B B L . W a t a r i I T a m o , In I T a m p . Ou t 

T l ^^= 

I • 

1 
MUD PROPERTIES. MATERIALS ADDcD, AND COSTS 

•F ' .JN-L I 
I V ! S , ' P Y / V F G E L S 

- L . 

I FILTRATE! CA«S I H 
C ' : / 3 0 m m , 1 33na» S A N D 

I -t-
SOLIDS 

C H L O R I D E : T E M F 

IN 
T E M P I D A I L Y 
O U T I M U O COST 

T O T A L 
M U O COS 

M U O M A T E R I A L S A N D Q U A N T I T I E S A D D E D I N L A S T i " H O U R S 

DIRECTIONAL SURVEYS 

I 
I 
I 
I 
I 
I 
I 

^ ? ^ : ; h ; ^ -

! 

1 VE«V 
C O O R D I N A T E S 1 O E P T H 

1 ( V K B ) 

!. i 
t 

• ' • • • • 1 ' " 

1 

i 

OOOLEO 
S E V , 

0 / 1 0 0 ' O E ^ u T ' * ' ^ ' " - ^ TION 

^ 

C O O R D I N A T E S 
V E R T , 
O E P T H 
! V K 8 ) 

O O Q l 
S E \ 

0 / U 

HOURS OPERATIONS IN SEQUENCE BOTTOM HOLE ASSEMBLY IBHAI 

J 

,7 ,<^n l A / r . ^ y o,-y / Y ^ „ y .'yT<9yiyJr /?, 'a i-y,J> 

'<SL^Ay?i7. /•'yJ-.L qy\ ' -<i . u-,•=>• .r^ n.. /?yiy. i / ^ • • / l , y n ^ y ^ / 

\ fyfyiy/^T ^ ' P u r ' T^i^yT^yi yy)a7'or'~ /*- <lS».'y r z A c c / T 

' .OirT ' ^ ^ .C--^ - r y a n / ( a yiy Uy ri-re.,yi, A / r u O 

! / !^a»6ai^^««u^, TTl r^A ' t - /yy> .Yi.7.rC„ /5t . iy^ / ' / c / t ' 

• NO CHANGE (SEE PRIOR REPOR" 

D NEW BHA 

T O O L * 
O E S C K I P T . 

; lJ.r> .i-ff-yn-r Oŷ y x> Crr-Ct-ey::. 7:>c.'^-i.-- Ty P /i,''.r-iO />>C 
1 

'. . ^ y . t yy, o ,:7 / yo s y . y L y'̂ Acy.-.y yyiTiy-r yyorr /y 
r.y..y S p i p y ^ / p i...,./^.".^ ..^,, ^7 ^ / ^ S , ^ y 7 i * t a o » W » r ^ ^ y 

i ^ r T - T c ? /7b yy7cyt?7 T/y^yy y ^ j ^ PAcrot^. 

\ 

O D X I D » L E N G T H 
(I ' l . ) ( l n , | ( faai ) 

DRILL STRING WEIGHT 

R O T A T I N G 

U P 

1 

Comm»mj/Notes: 

a ' , iff.' O.y r? /SL '77y / , y ; i L i y r n t , < t - ^ , y u y y > n / < y> yi,^ 

. ' y ? i y P / " ^ c y ^ / l cP/Ji.^i- 7~y> J » , ^ V ^ .ydy^.^^/ y^. 

c ^ P ~ y'./?,'> />^yr) . y T ^ / / . , yTT^ . > > / / . 

D O W N 

,000 # 

,000 # 

,000 # 

GASES 

C O J 

M E T H . 

H , S 

W E T T E S T 

PPM 

PPM 

PPM 

PPM^̂ , 

STEAM FLOW TEST 

PSIO A T 

L S S , PEI 

a S P O R T E D B Y r, / ) 

' • ' « e N c - * t i 



^ B m a S o u r c e I n c . 
' .Soi^JSa • Soffioftoac,C».?5<l02 M O R N t N O D R I L L I N G R E P O R T 

. E A S E A t J O W E L L N U M B E R 

y-8'-Sr9 
S ^ ^ e S T CASINO - C O . , S H C E D E P T H 

. ' O R M A T I O N T Y P E A N O TOPS 

L I N E R S - O . D , , T O P A N C S H O E Det>THS 

. ' O B 

^ ^ 'f- y ' - • 7 - y — 

D A Y S ^ I D R I L L E D 

y / ^ ! ^ M . - ^ 
H O L E S I Z E 

B E P / i l R D o f i N T l M E 
^ S ^ 

O E P T H 

C O N T R A C T O R A N D R iO N O , 

PRESENT O P E R A T I O N ^ ^ / T T ? ^ ^ 7 A f C / T / ' i : f > / f i / . 

O A I L V C O S T / T O T A L COST 

BIT, WEIGHT, SPESD ANO HYDRAULICS RECORD 

1 
I 1 ' I N C Z I L F S 
S IZE M F G . ; T Y P E I (3gna»,' h rv; 1 ! 3 J 3 I N O U T 

I I 

T 
J F E E T 

2i^\ir,ijpi^ {MjuLjao 

F E E T ! B I T 
r-feft 

H O U R 

_L 

WT 
M L B 

'P: i . 

S O T , 
RPM 

CONO. S T A N D 
(8 I» ) I PIPE 

<-'.» '2&. 

T i B I G j P H E S S 

7 i 0 

' I > 
I ! i—L 

S E R I A L 
N L ' M S E O 

PUMP 1 / PU,V,P 2 

LINISPM 

. ^ 

AIR PROPERTIES 

I 3f Co,":ip. R. jnni ,-" ; P r e j i u f a : i C o ' n o t s u o r ) O i L o w a f i 

O . ' . M . ( Gal . Soap to B P L . Watar) 

Cubic Faat par M i n , 

Tamp. In I Tamo. Out 

MUD PROPERTIES. MATERIALS ADDED, AND COSTS 

• ME •••••̂ - i V I S . I ' ^ ' l - ' " ' 

f-ypTTyr~ 
M U O M A T E R I A L S A N O ( S U A N T 

E*T?^r " l=« ' " o'«ec-s 

PV/ ' - 'P o e U S ' F H j F ILTHATE CAKE f » 
; CC,'3-: m n . 32ni1« I S A N C 

H * C H L O R i o e s i T E M P 
SO 'JOSI O I L PPV I I N 

TEMP D A I L Y 
OUT M U D COST 

iPiPyOO 

T O T A L 
MUO COST 

£lZsk. 
M U O M A T E R I A L S A N O ( S U A N T I T l i S A O O E O IN L A S T 2 * H O U R S 

DIRECTIONAL SURVEYS 

' N ^ ^ ^ l i ' ^ ' T i A N G L F . 
' D E P T H t 

C O O a O I N A T S S 
V E R T , i C O t i L E O l l M e A S U H E O 

I D E P T H I S E V . I N S T R U M T 
I i V K B ) i 0 /100" ! D E P T H 

O-

ORl,=-T O l R E C -
A N G L E T I O N C O O R D I N A T E S 

V E R T . 
D E P T H 
( V K B ) 

DOGLEG 
S E V . 

0 /100 -

t J I 
HOURS OPERATIONS IN SEQUENCE BOTTOM HOLE ASSEMBLY (BHA) 

\ 

/y'.cn 12'-ia ^ , f y p 

/.?-'?.» V.'.'^.-- / y r . ' y . S ^ h 

• NO CHANGE ISSE PRIOR REPORT! 

• NSW SHA 

ff 
7 : 9 t / 7 7 y . q . ^ ' / T . r OAy j i y y . . r - > ^ . ^ "^TX y T b o t y y , ^ . ' r ^ . ^ L M X . 

t)\*}':sn LT-^ , ' ? I ^ S I - ^ ^ J :.yu 

T O O L • 
O E S C R I P T . 

0 0 X I D X L E N G T H 
(In.) ( In.) (faat) 

^/T" 
i ' .OO / . t o a / > . 1 > T / . J e / / 7 5 J o 

i 
L'.eS't'.l'^ / f i /?^' o r ' P y ^ . f / ^ 3 i y T J . y lAqy y>y^7^yy>.rt/l ta 

P "/C7(L 

yt>yi>i> 

?'.SQ f.,PO , p>. I ^ ^ JO. 
<}!B'h y J : n n Ce^ ̂ ^ ,5 / . /T- . . i y r / i - ' d y7/*y</ / ' y A / . i . i y , i - 7 i . n f r ? ' V / T 

% 

ijici / i : r r S<.7 J?...., ORtlL STRING WEIGHT 

iy.t- j,-:y,-'' ^ a P y . .-̂ yi /).'py/.i V^-^V r'.An.î r.-y. 3/>!i 
S i f s - / / . e i / ? / ?x ' , - . / , v y 

I / / . " l i ^lyjUL. 

y Z 7-:.0 y ^ r 

y . . . : a. 

T-a-ygn/ff'r-, <^7ry< <F̂ -
OOWN 

,00a # 

,000 # 

,000 # 

OASES 

/ / L f ^ ' ' .^/cyJL- / i_7- jyc/ -<: > ^ / ? . / E j - r i . 
•4 

JCD} PPM 

i Commacij/NotM: , ^ 3 '• ig2?^g? 7̂ {fiQ6 / fr - y _ j r ^ JLU. i ' ^ 

H j S 

WET T E S T 

PPM 

PPM 

PPM. 

STEAM FLOW TEST •PLATE 

( l l^ r r^ '-3-
PSIO A T 

L B S . PER H O U R 

R £ P O R T E f l , B Y 

I r ^ 
^yCl^^.£i^^ 

**»END«»* 
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JEASE ANO W ; L - - N JIBBER 

y ^ - ^ f s - - : ! 
^EST CASING - C D . , SHOE OEPTH 

j D A T E ' 

LiNERS-O.D., TCP AND SHOE DEP'VHS \ REnAIR DOWN Tltv̂ E 

D P . L L E D I HOLE S I Z E DEPTH 

y'/:jc7 

CONTRACTOR AND RlG NO, 

/y7 ^ / /?y 

FORMATION TVPE AND TOPS PSESENT OPERATION /yjyy £? C . 
• ^ 

^ ¥ JAILYCOST 'Pj^a'.) /TOTAL COST . ^ f j . f yX t^ ' . ^ 

BIT, WEIGHT, SPEED AND HYDRAULICS RECORD 

I ] S I Z E ! M P G , I TVPE ! (32ndi; j | ?EET JHOIJRS 

I ' I 2 j 3 ; IN OUT I 

FEET 
PER 

HOUR, 

BIT 
WT 
MLB 

HOT, 
RPM 

CONO, A N D 
PIPE 

PRESS 

SERIAL 
NUMBER 

PUMP 1 ,/ PUMP 2 

LIN SPM LirJ SPM 
.J j , t , — I I 

pl^prrifj,,!^/^ 'yyp'^o p.t> /tri) L-^^, ^ JH yj. 

' * 

-i—:—f-

I I I 

y£L 3 e U /Oo — If> 
^ 

T — 

AIR PROPERTIES 

N A of Comp. Runni,-rj fFra«ura_JCorTiofaMnr! #(Low»f) JLi. 
ChiC Feet pc/ Min. 

G.P.M ( Gai. Soup to BBL.WatatI Tamp. In Tamo. Out 

MUD PROPERTIES, MATERIALS ADDED, AND COSTS 

SAVPLEI . . . IPUN'L SAVPLE I" PV,,-YO GELS 1 PH 
• FILTPPTE I CAKE I Vi 

C-r/3n i^m. I 3Jna« I SAND 
% i % |CHIJDRI0£S 

SOLID.?! OIL I PPM 

TEMP 
IN 

TEM? DAILY TOTAL 
OUT MUD COST MUD COST 

% 
y ^ 

MUD MATERIALS A.ND S U A N T I T I ^ S ADDED IN LAST 24 H.O:jRS 

\ 

DIRECTIONAL SURVEYS 

OF l 'T I DIREC-; i ' • ' ^ ' • ^ - jO'iSLSG 
Al-',-,LE 1 TION • COORDINATES DEPTH ' S iV. 
_ • ' i , (VKB) I 3/:00' 

~r 

MEASURED ^ ^ . ^ . ^ 

- i r p ; ; : f i A n , G L E 
OIREC­
TION COORDINATES 

VEPT, 
DEPTH 
(VKS) 

0O0L£G 
SEV. 

0/100-

J 1̂ 

i J___J. 
HOURS 

I ^ 

OPERATIONS IN SEQUENCE BOTTOM HOLE ASSEMBLY (BHA) 

I P r l r 
- i S i / r t y j ^ y 

! / " ^ p. C,'/ y3 ..^Uy/.// <y'r7'^ P_ sy./) 

D NO CHANGE (SEE PRIOR REPORTI 

• NEW BHA 

TOOL • OD X to y LENGTH 
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7 ^ ^ I S ^ T Z ^ 

/^/jl ^ ,v /!rya7 .r̂ .:yrv 9 9, . • j^ ^ ^ "^/^/P.T/.W. y f O p 

9 f ^ .o, O 7yy.a r w . . , . : ^ 9 -7 J^r Cj/ry ,£ji.yL,.. 1 '̂/ 7h 

i y ^ y J y T^/yit:: C Cy..<,r.'y.P S'S..rT tojyi .y.-/ /hy./ 3.•̂ .•<̂>l> 

I I rl^y^y 

1 

~J ' . • - • r, . • ^ ^ w — J i J . » I . .; I. — I . M Mrr ^, j . --• « .m. j 

iyy7fh T^T'^CAX. 'yy.y y^A&r^^ y^-y .s>/s^ e^j-*V 

" y a / -

C . S M 

^ "^ . ^ y ^ - C y > t / f y i r 7 OHiLL STRING WEIGHT 

K C S ^ . 

I Commants/NotM: 
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,000 # 
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GASES 
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WET TEST 

PPM 

PPM 

PPM 

PPM, 

STEAM FLOW TEST "PLATE 

I 
1 

' P / ' ^ . ^ . M r f , l . 7 , . , . i ^ - r ^ . i . j j . Q y f , 

^ 0 " I t - 3 6 " CyyiyjyyTVr 
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PSIO AT 
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MORNING DRILLING REPORT 

['.EASE AND WELL NUMBER 

/ ^ - < f f - y i 
I DATE 

1/P^TIP 
o ^ ^ E S T CASINO . 0 , 0 . . S H O E -OEPTH'- U I N E R S - O . O . , T O = AIMO S H O E O E P T H S 

^ ^ ' ' ' / ; ? ' 
F O R M A T I O N T Y P E A N D T O P S 

DAYS 

7 
DRILLED 

; / y c - - r i 

'• H O L E S I Z E DEPTH 

r ^ f 
REPAIR DO'.VNTJME 

PRESENT OPERATION 

CONTRACTOR ANC R'G NO, 

/P77^/ P / C / 

OA.uv c o s t y ^ y ^ y .• TOTAL COST ^ J J f ^ y A 

3iT, WEIGHT, SPEED ANO HYDRAULICS RECORD 

-I'A 

1 
i 
1 

SI7C 

' 

M P S , T Y P E 

, - j ., 
! i 

N C Z I ' . E S 
!32r.-5l i 

1 1 3 i 3 

1 
T— ' 

D E P T H 

I N 1 O U T 
— 1 • • 

i 

! 
FEET HOURS 

1— - j 

( 

i i "^ 

F E E T 
PER 

H O U R 

B I T 
W T 

M L B 

R i ^ r , 
RPM 

C O N C . 
l e t n ) 

T a ! G 

; 1 
j i 1 

1 
1 

1 1 

S T A N D 
PIPE 

PRESS 

S E R I A L 
• • 

P U M P 1 / PUMP 2 

L INJSPM L I N SPM 

I t C^mo. Pun^iing 

G.F.M. 

••~r 

Gal. Soep to 

AIR PROPERTIES 

# ( L 0 9 9 a r ) 

8 C L , v « e t a r ; 

• Cub ic F M t pef M i n . 

1 
{ T e m p . In 

T e m p . Out 

MUO PROPERTIES, MATERIALS ADDED, AND COSTS 

^ W ^ l - ' : ^ \ =v/vp 1 c.ELs PH ^ ; j - i ^ ^ - ! ^ ^ - ! , ; ^ . 
1 '', \ 

1 ; 
! 
! 

% 
S O L I D i O I L 

C H L O R I D E S 
PPM 

T E M P 
I N 

T E M P 
O U T 

D A I L Y 
M U O COST 

T O T A L 
M U O COST 

M U O M A T E R I A L S A N D ' i U A i N T i T i E j A D D E D l,% L A S T 24 H O U R S 

1 "IP 
MEASURED 
INSTHUM'T 

A | P T H 

I i M . ' — 

O P I F T j O I K E C - 1 . „ „ - , 
A .SGLE T I O N 1 C O O P O ! : - 'ATES 

1 

• 
J-l W 

DIRECTIONAL SURVEYS 

V E . ^ - . j D O - - , ^ G 
D E P - ' H SEV, 
( V K B ) 3 / i e o ^ 

j 

I 
' I — ,•• 

1 

1 i 

MEASURED 
INSTRUMT 

O E P T H 

D R I F T O I H E C 
A N G L E T I O N C O O R D I N A T E S 

1 

1 

1 
1 

V E R T , 
O E P T H 
( V K B ) 

DOGLEG 
S E V . 

0/100^ 

lOURS 

mTc 

OPERATIONS IN SEQUENCE BOTTOM MOLE ASSEMBLY (BHA) 

li^.t>C.. >'Sy,^o/ / p y 

-y-

' _ • NO CHANCE (SEE PRIOR REPORT! 

• NEW 3HA 

!>Aj C 7 r / ) , j : . . ' / ' C y ~ 7 / . . r ; ^ > - a ^ a . l . d o--y . Y i . h c / Oyy<7 7 > J / 
TOOL • 

OESCRIPT. 

# 

n 3 <*̂ - p i . ' i^trn -it,̂  yn i \ i . 

0 0 X ID « LENGTH 
(In,) (I".) (laat) 

9 nlrpp7^7) jyp ^.0 ' p 7 y d 0 ) i . L 

I *W C/iAfy^^, c>-J / -3 ' ' n tv t l A ' /nyc t yr)lv'-c •»/> ' ' • y / ^ p y n p 

i r y y ^ . r . J i . y ^ ' . 7 / - y .^^, ' , -Z r ? , ^ . y ^ ./-y p . - ^ i / . L y /J i^ -y i -e , 

DRILL STRING WEIGHT 

,000 # 

J T U J L 
,000 # 

f 
,000 # 

GASES 

PPM 

t 
PPM 

HjS PPM 

WET TEST PPM, 

I Comflnnts/Notej: ' f<r Sr/? )?.j r/-,f,.3J , u / r9,o ^1/i.e- Dyf,/L. M,,>î  STEAM FLOW TEST "PLATE 

\ P ^ ^ / r i j 7 ^ - 7 i /?r?e/-,A: ^ ^ H ^ / ^ /JJc-y.-^t. .I/^T.-^ / U s . 

I / ? /,:/)(> ^ r y ) r . . , r , y / .U^fi^,. , ^ , / / "^ 7/n^e. LSS. PER HOUR 

i ^ e t r o l ^ 7 f c'^y} -ff-eSVOSby y^y^Cyy iyc t y n y / f 
REPORTED BY K t H U K T f c O a ^ A y 



T H r n 
!C^B»12 
T ^ ^ m a S o u r e a Ine. 

t i n t , ' Santoi7oaa.CA7$d02 
M O R N I N G D R I L L I N G REPORT 

LEASE AND WELL NUMBER 

t P - ^ S - - TZ. 
OATE 

y^ ' / /~S^7 
PEST CASING - 0 , 0 , , SHOE OEPTH | LINERS-O,D,,'T0P AND SHOE OEPTHS 

jzo • ' 9 ? ' • 

I FORMATION TYPE AND TOPS 

* 

DAYS I DRILLED 

y / y I /i>c*/c 

HOLESIZE 

ylr> " 

, DEPTH 

^a^ REPAIR DOWN TIME . CONTRACTOR ANO RIG NO. 

y^^yyy y?y,^ y 

PRESENT OPERATIOi N ^7?4> 7 ^ .g^ ' a n y 1 ^ ^ 

DAILY COST i j ^ o ^ g - ' / TOTAL COST ^ | _ 5 ~ J ^ 

'9-
BIT, WEIGHT, SPEED AND HYDRAULICS RECORD 

3 1 SIZE M»G. 

1 
A I 

l i \ 

N O Z Z L E S 
T Y P E ( 3 2 n m ) 

1 

i 
-> 

i 
1 

D E P T H 

3 1 iN 1 OUT 
FEET HOURS 

FEET 
PER 

H O U R 

BIT 
W T 

M L O 

R O T , 
HPM 

... 
1 

C O N O , 
( S t i ) 

T B Q 

S T A N D 
PIPE 

PRESS 

S E R I A L 
N U M B E R 

PUMP 1 / PUMP 2 

L I N SPM L I N SPM 

AIR PROPERTIES 

t of Comp. Running ^tm,.-.t: tCompraijorl #(Lotcar) # CuDic Faat par Min. 

G.P.M, ( Gal, Soap tp SSL, Water) Tamp. In Tamo. Out 

W t E 

fl 
.WT. , ^. ,5^ 

1 

P V / Y P G E L S 

MUD PROPERTIES, MATERIALS ADDED. AND COSTS 

1 F I L T R A T E 
"^^ 1 CC/30 mm. 

1 

C A K E % 
S A N D 

. 

% 
SOUDS • J . 

C H L O R I D E S 
PPM 

T E M P 
I N 

M U O M A T E R I A L S A N O Q U A N T I T I E S A O O E O I N u A S T 2a H O U P S 

T E M P 
O U T 

i D A I L Y 
1 M U O COST 

T O T A L 
,MUO COST 

1 
,M?ASUREC 
INSTRUM-T 
I ^ E P T H 

1 Wi 

C f i l F T 
A N Q L S 

\ 

" T I O N ' 1 C O O R D I N A T E S 

i I 
1 1 
1 ! 

. 1 i 

DIRECTIONAL SURVEYS 

V E R T 
D E P T H 
( V K B i 

Or>GLEG 
sev, 

0/100^ 

MEASURED 
iNSTRUf/ r r 

O E P T H 

D R I F T 
A N G L E 

D I R E C ­
T I O N C O O R D I N A T E S 

. 

V E R T , 
O E P T H 
( V K S ) 

. 

DOGLEG 
S E V . 

0 / ! 0 0 -

HOURS OPERATIONS IN SEQUENCE BOTTOM HOLE ASSEMBLY IBHAi 

/^•^oo iy'fiO .yU/,. /?, y T'/x^iyv/t.-7- /;.,/) A,y..,.p 

.* 77(?y uy.... y ^,y,.,. ; ^ ŷfe / . ^ T-?rf/?-.Vf̂  y/o.^yi^ /T/cys-i.. 

y / o / i - / r S i CAryj^y.^ C^yT Q . C ' < / A A 

• NO CHANGE (SEE PRIOR REPORT 

• NEW BHA 

TOOL • OD X ID X LENGTH 
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l< :C!0 TlTk̂ r B j , y y , / i / . U r .%y-.J ffi'C. lyy^ 
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O^y-r?-^ ' i y P (J'o. h .*-y} cre/ .eyy-yriyT^ ^ y ) y^ynpse. 

A?/'f. y l f . y y (T7>̂ -.<• A.' . P < . 7 C y /^y)y.Y P?y//-,'l' 

,000 # 

,000 # 
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,000* 

OASES 
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PPM 

PPM 

HjS PPM 

PPM. 

Comm6nts,'NoKi: ^ ^ STEAM FLOW TEST 
4 
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PSIO AT 

I LBS, PER HOUR 

I 
REPOR-FESBY" 
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<£dMt5yii7.̂ 7î .̂  PP^Za.././t:ia...(^^..... .^ro.a.rtcL £-e lya /.......... 

..Ljua.O. ...-.x:2..u£ £,yfd'.y.-^6.n. ^Fd/Gcp d a . . . . d a s e <:il̂ d.-. 

pFdj±.7j^H.d......^.^7^..yL.J^^ d-d̂ .7.Td.arLt<:d/?'<p ,... 

...£.d^p.£...djc/.... /fj 9 <r:.jOL. T:-I^.<>£... . . T T ^ . . . T d d i J l . . p7 
CiJPb d i - ' ' ^ - . , 7r f - i a ^. J,.<7<;ij.o£:LS7yy-..JyL(yA^d~^^^^ ip£a. aa ^cpp 
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7 3 5 0 E a s t E v a n s , S a i t e B 
S c o 11T, 1.1 ci 1 e , A r S 5 2 6 0 

J a n Liar 
27972 Meadow D 
1 9 8 9 

Di-sar W;-Ayn,t-?: 

T h i s " T r i p F«:f.rporc" 1 e t t e ? i "IS v « v r i t t e n Lipcn m-/ r e t u r n t o 
E"v'i:rarti-.?.-; 2 n J a n u a r y 1 2 , 1 9 8 9 -fcl l o w i n g t . h e t e r n p o r a . ' - y s h u t 
ciown O-F ' O p e r a t i o n s o n M E I W'=>11 P - B S - 2 e - f - r e c t l v f ? ..T-anuary 1 1 , 

1^ p a r p o ^ e o f t ' c a l e t t c i r i s t o docLw-^f^nt rny a c t i v i t i e s 
i m p r e s - s i o n s n-f t h e o v e r a l l s i t u ^ - A t i o n t h s t p r trrvii.i 1 e d 

w h i l e I 'Wv-?'S o n s i t e . 

i 7 3 ? . . T 
a n d my 

Whien I 3tr' r i v e u a t. S u 1 p hv.r ' d a l e o n -J a n , 10 , a t a b o a t 150C' 
h o u ^ - s , t h e w e l l wais a t 1 0 0 f e e t j w i t h 9 7 -Fee t o f 2 0 " c a s i n g 
cerT ' .entcd i n p l a c e . T h e d a y c r e w w a s t i g h t i ^ - n i n c t h e b o l t s .on 
the? 2 0 " a n n u l a r BOP- F o r t h s n e x t 2 t h c f ' s t}"\(=!y c o n t i n u a d tiD 
n i p p l e u p t h e BOP a n d t t i e p i t c h e r n i p p l J-V'T 1 ow I i n s . I n t h e 
e a r l y e v e n i n L ^ , t h e y b e g a n ch^snQin 'g a va.! v e o n on& c-f thi.^ T.nd 
pu(Tlps a n d t h i -3 thL-'y c o n t i n - . . t e d t o d a i n a cJr i v i . ' i g Gnc 'wstorn>, 
f a r s e - v ' e r a l h^c-ir-s . G a r y Shi-^nnan p r e ' d i ci.:e'.i t h a t t h e y w o u l d b e 
d r i ' t i i n - g c ju t t h e c a s i i n g i i h o a b y i i . i d n i g h t -D.ftt;r h o o k i n c ; u p , a 
k i l l l i n e t̂•̂ •d p r e s s u r e t e - i i t i n n t h e 2 0 " a n n u l a r BOP. 

A t 0 6 3 0 o n J a n . 1 1 , t i i e dA-/ c r e v ^ was; b e g i n i n g t o m a k e u p 
. t h e i r b - o t t a m h o l e a s s e i n b r / a f t e r c l e . - ^ i n i n g o u t t h e n iou :5ehc j le 
a n d a c e l l a r - - f u l l o-f iTitui a l l n i g h t w h i l e r e p e a t e d l y t h a w i n g 
a i r 1 i ne-.-;, -Jay .and G.riry v i g c r o u ' i ^ l •/ .U.t\r,pf::d i i ' v to th -e w o r k 
s c e n e i:;nd t r i e d t o spe' i i 'd o p e r a t i ori-r^. T h i ^ i r v ^ k i l l a n d 
e;•; n e r i s n c e d i ci hts I p not icL- . 'a>; I y , b u t t h '3y i.o-o w e r e cCDn s t a i T 1.1 y 
- f r u i i t r a t c s d b y - f ro i^en e q u i p i r i e n t , " g r s e n h a n d s " s t a n d i n g 
a r o u n d , a n d t h e n e e d t o riiirdi-fy o r r sp l -^ . r .G v a r i . j u s p i e c e s o-f 
h a r d w a r e . By 1 3 0 0 hour-T:'., y^hc-in we t a l k e d t o y o u , t h e BQP h a d 
s t i l l n o t b e e n pre^^ '5 i . ; re t e - i t e d t h o u c h t h e BHA n a d b e e n r^iade 
u p a n d fiiud w a s c i r c u l a t i n g . ( T h e - f o l l o w i n g p a r a g r a p h ? : ; s h o u l d 
h i l p y o u u n d e r s t a n d v-;hy t h e p r e s - = ; u r e t e s t wa-:* noL 
a.ci-C'lTip I i s h e d > . 

Oil J a i T -
u-r.ing t h e 
•from 1 7 ' 

1' e K a n d n e d t h - ? d r i l l c u t t i n g s •frcm 1 7 ' - 1 0 0 

B I ni;>cu,.1 a r M i c r o ti c ' S p e . T h e IT̂  a t e r 'LS 1 i-i p e n e t r a •'.•. e d 

:-o a p p r o ; . ' , . - • : - I - y 60 w e r e s i o " * i l J a r t o thiosc;" 
T h a t i s , a rni;; t u n s o-f 

£,--L".Ver .a 1 1 i t h o 1 o g i -c t y p e s ; <;:'.rid 
i n s e ' / e . ' - ' a l h . a b i t i - ; i n c l u d i n g «;.-j{n-a 

r i - j c o r d e d i n t h e l o g o f 3 - a 8 - - 3 . 
c o l l u v i a l g r a v e l s o f 
c r y p t ' , o c r y v s t a l 1 i n e -si i i c . 
t h a t a p p e a r t o b e t y p i c a l o-f h o c s p r i n g d e p o - J : i t s . F r o m a b o u t 
6 0 ' t o 1 0 0 ' , t h e c i . \ t t i n g u w a r s p redo iT i i n e n t 1 y g r e y w i t h a 
y e l l o w c a s t . T h e g r e y i-s l a r g e l y d t j s t o a n a b u n d a n c e o-f 
p y r i t e a n d o n l y c e c o n d a r i l / t o t h e p re -^^-n . re o r t u - T f a c e o u i J 
• T i a t e r i a l s . T h e c u L t i n g . s w e r s 5 0 - 7 0 : - : n u a - t : ; , 2 0 - 2 5 Z 
H..-,„.„, ,-.-I (,-.•'r* •-,-,-, r-• -.-iPii ..,:-,,-,'I •!- 5V. c v r i ^ ' e , N.n t e x t u r e s o r 
i.J(-.?COinpLj'::>^.-. U T t7 i. O r i p c t r , -..tl.'-J . ' • . ' . . . ..\ \. •->'. r ' r ' -̂  .->-> 

,f f - i , r tu re -^ i w e r e v i s i b l e i n t h e f r a g i i s e r t t e , a n d l i t t l e 
A l l of t h i s .Tis.?n;:; t h a t t h e 2 0 " 

- u c t u r e - . ; w e r e . 
•; e n t a t i c n w a. s v i s i b 1 • 

Gera'.d W. Huttrer, Presidsnt F.A.'̂  (303)674-1971 Telephone (303) 670-3^ 



c a s i n g was p l a c e d i n r o c k t h a t ha-3 b e e n s i g n i f i c a n t l y 
a l t e r e d by ge - r ' t he rma l ' gasses a n d / o r f l u i d s . 

I n t r ea-.iiCif i th. thê  cr'j:i'j.~i were not able to -do a preiV£;u.'"e 
test on the B'OF' wa-3 that r̂iud was observed filling tne celL^^r 
while th-:? mud was being pumpetd out of the mud tanks to test 
the BOP. After hours of han'd -bailing the mud ou!-; of the 
sun"p (ther-a were not available any working pu/np-s) rrud was 
seen to be flowing- out cf the :!}ouseh:7l,e into the ceMar. 
This (liir'anfj that the ceirient job on the 20' (done frcir; the 
outside 'Of the casing, with a trem'ie, for soaie reason) was 

p u t t i nc] ,-, t-n o t adaqu ' . - . ts . P r o b . a b l y , a r.-:-pair c a n b s a c h i e v e d by |, 
a pc i cke r i n t 'O t h a 2 0 " an.ri p re -ST .u re~Qrou t i n g t.he leak -s t h a t 
now a c c & t h e s u r f a c e v i a t h e i n a u s e h o l e . 

I n su inmary ; I ) The ' ' i g i t h o u g h o v e r s i : : e d f o r t h e j o b a t 
h a n d , (zs.r, be r u n i n s u c h a way a s t-o dr.,. 11 y,-jur w e l l s i n a 
f a i r l y ctv^st e f f e c t i v e ,T>anner i f e!-;f.ier i e n c e d c o l d w e a t h e r , 
Q-eoi;. h e r ill a I c r e w s a r e b r o u g h t i n , 2) E-t'-̂ th J.ay r.̂ nd G<\nry ha--/G 
t r i e d •v'e.'-->' h a r d t o g i v e y o u r e a s o n a h l e "ban-g f o r >-Dur bL;c:k" 
b u t t h e y h a v e bo t ih b e e n f i g h t i n g t h e -.'je.r-ither and t h e l a c k o f 
t r Ll fc.' 1 y e;-; fi e r i e ri c e d h a n d s , and 3) The 2 -0'' c a •--; i r! g s Yt o '.a I rj 11 a 'v e 
been ce.Tiented i n t h e c o n v e n t i o n a l " i n s i d e - a u t " v-ni'.'/ i n l i g h t 
o f t h e a l t e r e d nat-.- i re o f t.h-e b e d r o c k e n c c a a n t e r e d . (."Without a 
g e o l o g i s t o.n s i t e , t l i e r e w-as n-o way i n w h i c h t h e . q u a l i t y o f 
ti' iG r o c k c.criuld be asse ' j . sed r a p i d l y and C\ dec . : i s i on made t o 
chang.e t^ !e ';;eiT.ent i ni3 n*er r iod. 

I ''Xi s u n r t h a t y c u hia\'e inade a w i s e d e c i s i o n by h i r i n g 
e x p e r i e n c e d c r e w s t o r u n •./t.:!t..'r r i g . . H o p e f u l l y , c-:)sts p e r f o o t 
w i l l <.'i(^c.rBa\:^^ a n d , more i iT ip .or tan"c, "gre-en-- i i -and r e l a t e d 
ei' ier gene i e s " a h o u l d be . a v o i d e d . I l o o k f - o r w a r d t o r e t u r n i n g 
t o F ' - S 8 - ^ s o o n and t c co i t ip l e t i n g t h e f i r s t o f w h a t 1 
- a n t i c i p ' S t e w i i i be many s u c e s s f u l w e l l s t . h i s 'y-js^r. 

•5i n c e r e l y , 

PSB21 e t . r-Y'O 
-̂ -̂ -r-" /:^M 



January 16. 1989 

File: 1989 Drilling 

Re: Status Report, Production well P88-2 (offset to S88-3) 

The subject well status is as follows: 

KB measurement= 17'6" AGL 
TD: 97' (all depths RKB) 20" 94« K-55 BT&C in a 26" hole cemented with 
Gass G 8-sx mix cement. 

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

Bell Safety rep will be on location in morning; G. Huttrer late pm 1/17. 
Mobilizing air compressor crew tonight. Reviewed cost info wilh Jay 
Grimahaw, provided him with cost and operations reporting documentation 
and info. Will provide Exec with complete cost update report 1/17 am. 
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.̂^ l. U.^...9.-g.7^- ZI akcc. /.i2P..p..±.r.n y.M.±..piD,77s. l̂ ;) C,.£^„(,[^,£ 

\ :,..,) \../^yt. .̂Z.LS7...../i!7S.. X ^ ^ P..nPP.. ts:. '7TplhT...77L.\hi.ATff\..{;. Lr /:>Xoo \ 
• • \ 

O..LQ..OP 

o L o o \ 

.̂̂ P.<>. i Z 1 E 7 i/^Xij^ l.:(>.i!7!:...,.CP.<T.uipk.y<:i.*.\ A:LPtk.7:±L.L (d.^.\, ...±2. k i l l f/..̂ ,S.. 
„ P..^ux^.yM..d.Z....77iKLP. 4,o A/.<:̂ i., /J.^ /L«,fuc,!l^„„r:„:„5 /!j.lL:e±.P:P[7,n 

i ;•„.: L,i.,/r!,.!;.x. P:..l,..p).i. i5:..d Efi?,.l„:c 

/,^,??.l \...£i.M. 77f.a.l(i. .0/.7Z^.. /r...Cf../lf:?.....:. / I L T ^ Z ^ . 7?..c...U/7.̂ fi. £/..(iuj,..7,/î .7t 
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1 • ; • 4 

{.Kl.£X..J7.7.£.. I £:...̂ ... 1 7/d£....7U7ty7!..n. Lify/TT.- CcJl.i^...^ fj,/b; 7.c>..e.P..<(7la. l./h^. <U.7..7./a./Z... 

\l/.± 1 &:d..̂  i„,fi:^,c.v(^,c.::c A.^.h..t. : . ly 



I 
I 
t 

LITHOLOGIC LOG OF MEI WELL P-88-2 

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

. 1 ^ y 
Joseph N. Moore Salt Lake City, Ulah 

April, 1989 

^/y u/y{ -Z 
/ 7 

\ I /Pp^p7^^^^ d7K 



This repori summarizes observations made on cuttings collected from 

MEI well P-88-2 belween depths of 17 and 630 feet. The cuttings were 

examined to determine the stratigraphy and alteration of the rocks 

encountered in this well. A lithologic log showing the straligraphic 

relationships and the extent of the alteration is attached. 

Litholoeic Relationships 

The upper 77 feet of P-88-2 consists of alluvial deposits. However, in 

contrast to the alluvial deposits encountered in other wells drilled by MEI, 

the cuttings are while to buff colored as a result of the intense alteration 

that has affected them. A common feature of the cuttings from P-88-2 is the 

presence of solution cavities and coalings of clay and sulfate minerals. 

The cuttings recovered from depths between 77 and 630 feet contain 

approximately 50% phenocrysts in a light to medium gray matrix. Both the 

matrix and phenocrysts are intensely altered. The presence of quartz and 

partially altered biolite phenocrysts up to 1-2 mm across throughout the 

sample interval indicate that this portion of the well was drilled entirely 

within the coarse-grained Three Creeks Tuff. Unaltered phenocrysts of 

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

Creeks Tuff, were not observed. However, the lithologic characteristics of the 

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

in other MEI production and slim holes. 

Hvdrothermal Alteration 

Two types of hydrothermal alteration occur in the well. The alluvial 

deposils have been affected by strong acid leaching. Cuttings in the upper 

77 feet of the well are characterized by dissolution cavities, alteration to clay 



and silica, the presence of native sulfur, and coatings of sulfate minerals. 

Only the quartz grains, which commonly display the dipyramidal form 

characteristic of the Three Creeks Tuff, have been unaffected by the 

alteration. 

Traces of native sulfur are found at a depth of 32-37 feet. In 

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

found as fine-grained coatings on the chips, as millimeter size aggregates, 

and as euhedral cryslais deposited on the altered fragments. Coarse 

aggregates of sulfate are concentrated at a depth of 17-22 feet. 

Similar secondary mineral assemblages are found in the Sulphurdale 

4t pit. The formation of these minerals is the result of two different processes. 

The first process involves the deposition of native sulf ur by oxidation of H2S 

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

^ downward percolation of surface waters or steam condensate to produce 

• sulphuric acid from the sulfur. The intense acid alteration of the alluvial 

deposits observed in P-88-2 is the result of the downward movement of the 

sulfuric acid. 

• The underlying Three Creeks Tuff is characterized by argillic 

alteration of the phenocrysts and silicification of the matrix. Feldspar and 

P hornblende phenocrysts, which are common in the Three Creeks Tuff, have 

been replaced by fine-grained aggregates of white to buff colored clays and 

traces of calcite. Alteration of the biotile 10 clays varies from moderate to 

complete. Little biotile is preserved below 450 feet. 

Minor amounts of calcite were observed in several intervals. 

Millimeter size aggregates of vein (?) calcite were found at a depth of 77-82 

feet. In addition, minor calcite is associated wilh intensely silicified cuttings 

occurring between 130 and 180 feet. 

1 



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

Thin sections of MEI wells indicate that the color of the matrix prim-arily 

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

previously thought. These sections show that the potassium feldspar formed 

by devitrification of the original glassy matrix is progressively replaced by 

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

color of the matrix of the Three Creeks Tuff in P-88r2 suggests that it has 

been extensively silicified. Silicification has been accompanied by pyrite 

deposition between 450 and 630 feet. 

Fine-grained chips of highly silicified rocks are common between 120 

and 220 feet. The chips range in color from black to reddish brown. In 

places, these chips display a clastic texture suggesting thai they are 

hydrothermal breccias similar to those encountered in other MEI wells. 

Thin sections of breccias in other wells indicate that the dark color is due lo 

disseminated magnetite. Oxidation of the magnetite lo hematite produces 

the reddish brown coloration typical of many of the chips. 

The alteration assemblages observed in the Three Creeks Tuff appear 

to be related primarily to ascending near-neutral fluids rather than to the 

highly acidic downward percolating sulfuric acid. The extent of downward 

alteration is dependent on several factors. These include the depth to the 

water table (or a perched water table which can neutralize the acid), the 

degree of fracturing beneath the alluvium, the ability of the rocks to buffer 

the pH of the fluids, and a continued supply of sulfur which is required to 

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

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

fluids probably did not penetrate lo greater depths at this location. 



The alteration assemblages preseni in the Three Creeks Tuff are 

typical of low to moderate temperature regimes (i.e. up to 200^ to 250oC). 

An upper temperaiure limit of ZSO ĉ is indicated by the absence of epidote 

in the Three Creeks Tuff. Similar temperature limits have been estimated 

from the alteration assemblages found in other wells drilled in this area. 

The presence of acid alteration and native sulfur in the alluvial 

deposils implies that siructures connected lo the geothermal system are 

present near the drill site. At preseni, the orientation of these struciures is 

unknown. They may, however, represent important targets for future 

drilling. Detailed soil mercury or gas surveys may be useful in determining 

their orientations. 

The alteration and hydrothermal brecciation of the Three Creeks Turr 

is also fault controlled. However, these faults and associated alteration must 

pre-date the present vapor-dominated cap and the alluvium which shows no 

evidence of silicification. 

Summary 

The rocks oenetrated in the uooer 6^0 feel of P-55-2 consist of hiohlv 
altered, coarse-erained Three creeks Turr. This unit is lilholoaicallv identical 
to the rocks encountered in other Mhl wells, the alluvial deposits have been 

intensely altered by downward percolating acid fluids that originated at the 

surface above a fumarole. Thus, the present fumerolic dctivity occurring in 

the Sulphurdale pit must have extended further to the norlh than it 

presently does. The underlying Three Creeks shows no clear evidence of 

acid alteration. The alteration of the Three Creeks Tuff could have been 

produced by near-neutral hydrothermal fluids with temperatures in the 

range of 200oc. 



The alteration of the alluvium indicates that unmapped struciures 

which have been connected to the active geothermal system are present in 

the vicinity of P-88-2. More detailed mercury or soil gas surveys may be 

useful in delineating the localion of these structures. 

The intense alteration of the alluvium in this area may lead to difficult 

drilling conditions in the future. Such alteration may extend further into the 

bedrock at drill sites that are closer lo the faults that produced the fumarolic 

aclivity or in areas where the alluvial deposits are thicker. Because of the 

extent of the alteration around Sulphurdale. carefully drilled slim holes may 

be the only means of determining the extent of "bad ground" in the area. 
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OEEil,.r-r Ul EJI.Eil!. . 
DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF WATER RIGHTS, 

/y^/y^yj a ' /x ' 27 

Norman H. HaiiAcrtpr 

0"\-i'riMir 

Ooe C. Hansen 

Kxi.'Ulivi- l l ir(i.|4ir 

Kolwrt L Morgan 

Slali- Ki)KiiM-i-r 

1 1636 Wesi North Temple. Suile 220 

1 Salt Lakei City, Ulah 84116-3156 

I 801-538-7240 

December 6, 1988 

Mr. Jay C. Hauth, Operations Manager 
Mother Earth Industries, Inc. 
3761 South 700 East, Suite 200 
Salt Lake City, UT 84106 

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

Dear Mr. Hauth: 

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

P88-1 South 2710 feet and East 1152 feet from the NW 
Corner of Section 7, T26S, R6W, SLB&M, which is 
within about 25 feet of S88-1. 

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

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

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

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

an equal opportunity employer 



3. The driller must be bonded and have a current Utah 
water well driller's license from the Division of Water 
Rights. 

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

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

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

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

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

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

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

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

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



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

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

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

12. In case of any emergency, the applicant shall 
immediately notify the Division at one of the numbers 
listed below: 

Gerald Stoker 
John Solum 
Kent Jones 

(801) 
(801) 
(801) 

Work 
586-4231 
538-7406 
538-7405 

Home 

(801) 546-1979 
(801) 561-9901 

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

13. The applicant shall submit to the Division all drilling 
reports and logs at the completion of drilling, and 
geologic data, chemical analyses, and test results at 
the completion of testing or earlier if the State 
Engineer determines that the information is necessary 
for immediate decisions regarding the management of 
the resource. This information will, at the request of 
the applicant, be held confidential until it is 
released by the applicant. 



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

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

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

Yours very truly. 

Kent Jones, P.j 
Directing Appropriations Engineer 

KLJ:JS:rc 

cc: Gerald W. Stoker 
Jerry Bronicel 
Delano Development Company 



Ty>77-<yr>Cl / : < 
yy 

.e 

P88-iA (Clara) i 
Daily field cos estimate summary 
JCH 3/23/89 

Dale Daily Cost 
Prior 1.0 2/1/89: 

2/1/89 
2/2/89 
2/3/S9 
2/4/89 
2/5/89 
2/6/89 
2/7/89 
2/8/89 
2/9/89 
2/10/89 
2/11/89 
2/12/89 
2/13/89 
2/14/89 
2/15/89 
2/16/89 
2/17/89 
2/18/89 
2/19/.39 
2/20/89 
2/21/89 
2/22/89 
2/23/.S9 
2/24/89 
2/25/89 
2/26/89 
2/27/89 
2/28/89 
3/1/89 
3/2/89 
3/3/89 
3/4/89 
3/5/89 
3/6/89 
.3/7/89 
3/8/89 
3/9/89 
3/10/89 
3/11/89 
3/12/89 
3/13/89 
3/14/89 
3/15/89 
3/16/89 

3242.00 
660.37 
745.50 

1655.43 
1314.00 
1378.00 
3882.73 
4646.50 
7521.40 
2382.00 
1250.00 

5901.81 
8295.63 
4411.56 
5175.00 
1500.00 
3599.10 
3614.00 
1'350.00 
8719.60 
10203.81 
2412.50 
6095.30 
14391.02 
25099.00 
6616.00 
8444.00 
9805.31 
13724.01 
3280.31 
2570.00 
2360.00 

Ciim Cost 
65.712 
68.954 
69.614 
70.360 
70.360 
70.360 
70.360 
70.360 
70.360 
70.360 
70.360 
70.360 
70.360 
72.015 
73,329 
74.707 
78.590 
83.237 
90.758 
93.140 
94.390 
94.390 
94.390 
94,390 
100.292 
108.587 
112.999 
118.174 
119.674 
123.273 
126.887 
128.737 
137.457 
147.660 
150.073 
156.168 
170.559 
195.658 
202.274 
210,718 
220,524 
234,248 
237,528 
240,098 

$242,458 

. 

Comments 
WH.CSq 

Slartr1qdownonP88-2 

Building location 

set/cmt conductor, move rig 

Drilling 26" hole 
cmt 20" csq. parted 

Start riqdown for move 10'N 
rathole driller: cond, rh, mh 
skid rig 
big snow 

drlq26"holeonP88-1A 
cmt 20" esq. NU 
startdrlq17 1/2" 

run/cmt 13 3/8 csq 
NUI 2" slack 
drlg 12 1/4" 

Start rigdown 
moving rig 
rig moved to yard 
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1P88-2D 

ACCT. » 

10! 
102 

• 103 
' 105 

106 

*" 301 
302 
303 

! 326 
^ 327 
i "7 -"I •:( ! . j cr.. 

\ 329 
,ioO 
331 
- i . - f i 

333 
334 
3-ii5 
336 
337 
338 
339 
340 
341 
342 
343 

ally dr i l l ing cost summary 
Last edit date: 2 / 7 / 8 9 

ACCT- DESCRIPTION 
TRANSPORTATION: 
AIR TRAVEL - ajnUERCIAL 
AIR TRAVEL - CHA,RTER 
RENTAL &̂ R 
FREIGHT - REGULAR 
FREIGHT - HOTSHOT 

DRILLING (TANGIBLES): 
Cislriq/tublnrj 
WellKeaJ Assembly 
Ot.rier ftDmpletion Equipment 

DRILLING (INTANGIBLES): 
Lixation PreD/i'lainlainance 
Rig Mob/D-emob 
OMr?s:'t drillinq 
Supervision 
Bits, BHA purchase/renlal/repair 
iiijij/f;hemic5ls/r'1ijd engr. 
H2S Safely 
BOP Rentals/Repairs 
Dril ipipe &. DC purchase/rent/rep/lnsp 
C.5sinq Crew/H'Sndlinq S.ervice-3.5<. Equip. 
Air Compressors 
Generator rental/repair 
Cement/Services 

Prior to 1.^2/89 

1 1 1 

"••' •' ! 

1/2V.39 1/3/89 1 1/4/89 

i i • ! 

58474.5 
33949.05 

i i 
.; i 

•, 1 

[ 

j 

i 
• • . . 1 , 

i •'• 

j :. 

• • • - - x i 

9000 1400 
9625 1100 

i 

! 

1400 i 1400 
550 \ 550 

1 ''. ^ 
I ! . 

I • 1 ! 

1 i ' i 

i 1 ! 
Wel ihe^ services/rentals 1 
F ishing Tcols/services 1 
Directional Drillirio 
Loading, surveys 
Water h.5ul1nQ/aists/pumping/1ines i 

i i 
lOPERATIONS: i i 

401 
402 
403 
404 " 

, 405 
406 
407 

* 408 
' 409 

4!0 
d. I 1 

l...„ 71.}...... 
i 412 • 

4 i3 . 

Piping, hardware, mechanical equipment 
Elefjiricgl equipment 
Equipment rental/lease 
Welding 
Roust'̂ bouts. labiT 
Ta-jiS 
Repairs 
! nstr!jmgnl..5tion new/i::;.̂ ] Ibration 
Gerisral operating/maintenance supplies 
Fijei- '̂ii.ibrif;arits 
Ro.¥Jinsir\i.a1nance ; 
Gravel /f 11 \ /c ĵncr ete 
Lumber./supplie-s 

220.05 ! 6194 

i 
1 
I 
j 

• 

i 

845 
! i 

1025 1 
736 350 i 194 

j 

500.22 i i ; 
j i \ 
\ 1 i 

328.05 i 
1223.07 i 

2676,5 i 

1 1 i2 l 

j 1 1 

P'̂ qe 1 



P88-2 Daily dr i l l ing cost summary 
Last edit date: 2 / 7 / 8 9 

iACCT. * : ACCT. DESCRIPTION Prior to 1./2./89J 1./27S9 1./3/89 i 1/4/89 
414 ilrailer/toilet rentals ! i 200 
415 iGeochemical equipment 
4!6 i Steam/oas/water analyses 

! 417 ! Safety Equipmera/Traininq 
' 418 s Fences. 
' 419 ^rtulidinos/malnttinance 

i i 

i 1 
1 1 

i 
! 

421 •^Reciaimatlon/Reveoetation 1 
i i 

PROFESSIONAL SERVICES 
501 jGeoitxiy/Geophysics 
502 ;OK»:;hemical consulting 
506 jEnqineerinq-Drillinq 

i 
1 

Daily Total: 

1 

! 

1 

$118,257 j $8,694 
Daily Cum: $118,257 1$ 126.951 

Costs direct to P88-2: $89 .'820 
Daily cost to 2nd well: $28.437 
Cum cost to 2nd well: $28,437 

P88-2 Cum costs: $89,820 

$5,594 
$3,100 
$31,537 
$95,414 

1 ^. 

• j 

$2,300 
$129,251 

$2,300 
$0 

$31,537 
$97,714 

$4,310 
$133,561 

$4,310 
$0 

$31,537 
$102,024 

I 
I 
I 
I 
I 
I 
I R'̂ ge 2 
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ACCT. » 

>aily d r i l l i ng cost summary 
Last edit date: 2 / 7 / 8 9 

ACCT. DESCRIPTION 1/5/89 
TRANSPORTATION: 

101 
102 
103 
105 
106 

lAIR TP .̂VEL - ajr-IMERCIAL 
iAiR TRAVEL-CHARTER 
; RENTAL CAR 
IFREIGHT-REGULAR 
irRElGHT - HOTSHOT 
1 • 1 . 

DRILLING (TANGIBLES): 
301 
302 
303 

iCasinq/lubing 
jWellhe^j Assembly 
iCHher Completion Equipment 

DRILLING (INTANGIBLES): 
326 

^ 327 
323 

; 329 
330 
-;)31 

j _ 332 
333 

! 334 

1 336 
• " 337 

338 
.339 
340 
341 
342 
343 

! Location Prep/Maintainance 
IRigMob/Oemcb 
ID"jn1.r-5ctdrillina 
i Supervision 
iBits, BH/i Durcha::«/rentai/repair 
j Mud/ohemia^ls/MijQ engr. 
IH2S Safety 
iBOP Rentals/Rsoairs 
IDrillplDe &. DC ourchase/rent/rep/lnsp 
iC'=sinq Cr8w/H.5nd11na .Servlcss & Equip. 
^Air Compressors 
iGenerator rental/repair 
•'Cement/Ssr vices 
VVelfhe<»j sery1i:^/renta]s 
FishlnqTcols/s-ervices 
Directional Drill ing 
Loiwlng, surveys 
Water haullnq-Zeosts/pumplnq/lines 
\ 

401 
402 
403 
404 
405 
406 
407 
408 
409 

" 410 

P'V,'. 
'• 412 

4!S 

iOPERATIONS: 
1 Piping, hardware, mechanical equipment 
iElei:-t.rica] equipment 
; Equipment rental/le-ase 
Welding 
Roustabouts, labor 
Tsools 
'Repairs 
i Instrumentation new/calibration 
C^eneral operating/maintenance supplies 
Fuet/iubrift5nts 

iRocKinairstainance 
i Gravel/fill/concrete 
i Lumber/supplies , ' 

1.300 
550 

• 

560 

!./6./89 

: 

U7/89 t 1/3/89 
! 
! 

! 1 

.2349 540 ! i 

j 

i 

! 
j 

! 
i 

i ! 
2000 
550 

2000 3692 
550 550 

^ 3000 
i 597 

560.31 173 173 
i • i 
1 ; • 

i 

• 

918 
89 

320 

52 

2729.03 

256 
64 

779.54 
• 

22,41 
499.5 

1 

337.6 
939 \ 128 

64 

571.34 76,64 

1 

y m 0 



P88-2 Daily dr i l l ing cost summary 
Last edit date: 2 / 7 / 8 9 

ACCT. » 1 ACCT. DESCRIPTION 
414 iTrailer/toilet rentals 
415 iGeochemical equipment 
416 i Steam /î as/w-ater analyses 
417 !-;.afet.y Equipment/Traininq 

,1 /5.''89 

418 iFences 

1 ,'*6/39 

419 IBulldinQS/malntenance j 
420 ISecurlty 

, 421 IReclalmatlon/Reveoetatlon • 

PROFESSIONAL SERVICES 
501 iGeolooy/GeoDhysics 
502 IGeocl-iemical consulting 
506 jEnqIneering-DrillInq 

i Dally Total: 
Dally Cum; 

! Costs direct to P88-2: 
Daily cost to 2nd well: 
Cum cost to 2nd well: 

P88-2 Cum costs: 

$4,289 
$137,850 

$4,289 
$0 

$31,537 
$106,313 

1/7/89 1 /8/89 

i 

j 

i 

! 

i 
i 

t 

$9,810 
$147,660 

$8,635 
$1,175 
$32,712 

$114,948 

$4,773 i $8,613 
$152,434 $161,052 

$4,773 $8,618 
$0 1 $0 

$32,712 ! $32,712, 
$119,721 |$128.340 

Page 4 



i?88r2J> aily d r i l l i ng cost summary 
Last edit date; 2 / 7 / 8 9 

IACCT. » ACCT, DESCRIPTION 
TRANSPORTATION: 

101 
^~"i02 

AIR TRAVEL - a'jnnERCIAL 
AiR TRAVEL - CHARTER 

1/9/89 
i ; 

1/10/39 \ 1/11/89 

103 iRENTALCAR. | ! 
105 (FREIGHT - REGULAR 
i 06 FREIGHT - HOT-SHOT 

1 DRILLING (TANGIBLES): 
.301 "Tcaslnq/tubing 

'\ 
: 

. 
302 iWellhKid Assembly i 
303 Wher t̂ ijmpletion Eguipment 1 

DRILLING (INTANGIBLES): 
326 Laation Prep/Maintainance 
327 Rlq Mob/Demob 
323 Contrai:t drilling 
329 Supervision 

! 330 jBits. BHA purchase/rental/repair 
i 331 ifiud/chemi&als/Mudengr. 
1 332 |H2S Safety 
! 333 iBOP Rentals/Repairs 
j 334 i Dri ilpipe & DC purch.3se/rent./rep/1n3p 
j 335 ; Gising Crew/Handlinq Services &. Equip. 
i 336 ;A1r C ĵmore:?sors 
1 337 iC«nerat.or r-ent.al/repa1r 

338 i Cement/Services 
339 rvVei]he<« services/rentals 

2000 
550 

1/12/89 

! • ! 

1 
i 

2000 1 2000 
550 550 550 

i 

173 173 1 
674 \ 224 

1 i 

840 I ! 
! 
i 

5459.52 i 

340 Fishing Tools/serv1c«s 1 i I 
341 Directional Drillinq I J j i 
342 
343 

Looginq, surve/s 
Water haulinq/i:osts/pump1ng/1ines 

i 1 
1 1 

! • 1 

iOPERATIONS; i 
401 {Piping, hardware, mechanical equipment 
402 Electrica] equipment 
403 Equipment rental/lease 
404 Weldinq 
405 
406 

Roustabouts, labor . 
Tools 

407 Repairs 
408 Instrumentation new/calibration 
409 funeral operating/maintenance supplies 
410 Fuel/lubricants 

25.6 
320 
64 

368.45 
• ' 

1 1 
1 

i 
1 

4186.54 
1850.66 

400 
64 

122.5 
15 

411 i Road Mai ntai nance i j 
412 jGravel/flll/concrete 
413 iluffi ber/siiDp lies i 

' • 

. 
64 64 

; 

Psoe 5 
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P88-2 Daily dr i l l inq cost summary 
Last edit date; 2 / 7 / 8 9 

ACCT, * 
• 414 

'415 
416 
417 
418 

1 419 
420 
421 

ACCT. DESCRIPTION 
Trailer/toUst rentals 

! 1 •' 

1 /9/89 

Geochemical esquipment j 
Sit&^m/qas/water analyses 1 
Safety Equipment/Training j 
Fences 
Buildings/ffsalntenance 
.!*s::ur1ty 
P'eclaimatlon/RevefMatlon 

! ! 
PROFESSIONAL SERVICES 

1 501 
j oOz 
! 506 

Cjeolftiy/Geophvsics 
G&xheurical cofisullinq 
Enginisrlng-Drilling 

" 

1/10/89 
j . 

1/11/89 1/12/89 
i 

i 

! 
[ ; 

1 ^ .,.,. 

370 

j • ; i i 
! •• i i 1 
r r I i 

• 

Dally Total: 
Dally Cum: 

Co-5tsd1recltoP88-2: 
Dally cost to 2nd svell: 
Cum cost to 2nd well: 

P88-2 Cum costs: 

$9,'301 
$170,852 

$9,801 
$0 

$32,712 
$138,140 

i 

370 i 
! 

, 

$10,406 i $3,208 
$181.258 1$ 184.466 
$10,406 

$0 
$32,712 

$148,546 

$3,208 
$0 

$32,712 
$151,754 

$614 
$185,080 

$614 
$0 

$32,712 
$152,368 

Page 6 
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iP88-2D 
i 

any dr i l l ing cost summary 1 
Last edit date: 2/7/891 

iACCT. » ! ACCT, DESCRIPTION 1 1/13/89 \ 1/14/89 
1 ITRANSPORTATION: 
i 101 IAIR TRAVEL-COMMERCIAL i 1 
i K!2 iAiR TRAVEL-CHARTER i i 
i 103 iRENTALCAR 1 
! 105 IFREIGHT - R£GUL,A.R i 
I 106 1 FREIGHT - HOTSHOT ! i 
i 1 

DRILLING (TANGIBLES): 
301 ! Casing/tubing 

j 302 i Wellhead Assembly 

\ 
1 

303 iOther Completion Equipment ! 
1 • • • ' 

, . •' 

IDR ILL ING (INTANGIBLES): 
326 'LMStlonPrep/Maihtalnance 

, 327 iRiq Mob/Demob 
1 328 iContract drilling 
' 329 1 Supervision 
} 330 

.331 
! 332 

Bits, BHA purchase/rental/repair 
Mud/chemicals/Mud enqr. 

LH23 Safety 

. 

333 IBOP Rentals/Repairs i i 

1/15/89 1 1/16/39 
i 1 

i 

350 
2575 
700 

i 334 iDrlllpipe&DCpurchase/rent/rep/insp T i i 
\ 335 leasing Crew/Handlinq Services 3c Equip. ! 1 ! | 

336 iAir Compressors ! i 1 i 
337 iGenerator rental/repair 1 i i i 

' 338 iCement/Servtcss ' 1 ' ! ! .j 5585.9 
339 iWellhead services/rentals ! 1 | | 

1 340 jFishir-qTtX/ls/services 1 j 1 1 
i 341 !Directional Drillinq I \ 

542 iLoQgInq, surveys 1 1 
1 343 !Water hauling/costs/pumplnq/ilnes- i !. 
j i 1 • ! 
1 iOPERATIONS: 
i 401 IPiplng. hardware, mechanical equipment 
i 402 1 Electrical equipment 
1 403 1 Equipment rental/lease 
1 404 iWeldinq 
i 405 1 Roustabouts, labor 
j 406 |To.̂ 1s 

407 1 Repairs 
1 408 llnstrumentMlon new/calibration 

64 

409 General operatinq/maintenance supplies j 

. 

410 j Fuel/lubricants I ! 
1 411 IRoad Maintainance i i 

1 
. 1 

i 

1 
i 

1 160 
i 64 

1 
412 iGravel/flll/concrete | i 1 i 

t 413 ! Lumber/supplies 1 1 ! i 

P&B 7 
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' P88 -2D ally d r i l l i ng cost summary 
Last edit date: 2 / 7 / 8 9 

ACCT. » i ACCT. DESCRIPTION 
414 ITrailer/tollet rentals 
415 1 (^:hem ical equipment 
416 StKim/qgs/water analyses 
417 Safety Equipment/Training 
418 Fences 
419-

^ 420 
421 

Buildings/maintenance 
Security 
Reslalmation/Revegetatlon ^ 

PROFESSIONAL SERVICES 
50 i iGt»1oQy/Geoptiysics 
502 iCfeochemical corisultino 
506 1 Engineering-Drilling 

1/13/89 1/14./89 
i 

• 

i 
1 Dally Total:! $64 

Daily Cum: $185'. 144 
$0 

$185,144 
i Costs direct to P88-2: $64 $0 
I Daily cost to 2nd well: $0 $0 
'j Cum cost to 2nd well: $32,712 $32,712 

P88-2 Cum costs: $152,432 $152,432 

1/15/89 1/16/89 

, 

• 

$350 ! $9,085 
$185,494 $194,579 

$350 $9.0.85 
$0 $0 

$32,712 $32,712 
$152,782 $161,867 
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[P88-2 D 
! 

ally dr i l l ing cost summary 
Last edit dale: 2 / 7 / 8 9 

j ACCT. * ! ACCT. DESCRIPTION 
) • . 1 ; 

1/17/89 1 1/18/89 
iTRANSPORTATION: i 

1 101 IAIR TRAVEL - COMMERCIAL i 
1 i02 lAiR TRAVEL - CHARTER ! 
1 103 iRENTALCAR 
j 105 IFREIGHT-REGULAR 
i 106 ! FREIGHT - HOTSHOT 

1/19/89 ! 1/20/89 

i '; i 
56.37 i i 23 I 

i i : 

' - I j i : 

i DRILLING (TANGIBLES): 
i 30! icaslno/tublnq i 
j 302 iWelirtead Assembly 1 

303 \Q\.m- Completion Equipment 

IDRILL ING (INTANGIBLES): 
326 iLocation Prep/Maintainance 
327 ! Rlq Mob/Demob 
328 
329 
330 
331 
332 

1 3.33 
334 

Contract dril ling 
Supervision 
Bits, BHA purchase/rental/repair 
Mud/chemicals/Mud enqr. 
H2S Safety 
BOP Rentals/Repairs 
Drillpipe t i DC purchase/rent/rep/lnsp 

335 Casing Crew/Handling Services ̂  Equip. 
j 336 Air Omipressors 

337 iCjenerator rental/repair 
338 j Cement/Services 
339 i Wel iheaj servirjes/rentals 
340 IF Ishing Tools/services 

2575 

; 1 

• 1 • 

! ! 

2575 
700 1 

i 4362.96 

560.31 
1219 

450.31 

i 

2575 . 2575 
700 1 700 

2070 j 
450.31 
6359.83 

535.31 
850 

j I 
250 1 1100 i 

! i 

! ! 

i 
i 1 

341 i Directional Drillinq i i j 
342 
343 

Lcwginq, surveys ! \ 
W.5t!;r h3ul1nq.̂ 05s:t3/pumping/11nes i 

IOPERATIONS: ! 
401 iPiping, hardware, mesirtanlcal equipment i i 
402 lEiectrlGa1ei:iu1pment 1 
403 Eouipment rental/lease i 891.66 1 761 
404 Weldinq 352 1 128 
405 ^Roustabouts, labor 64 
406 JiTGls 
407 ! Repairs., j 
408 hns t̂rumenlatlon new/calibration j 
409 'General operatinq/maintenance supplies i 
410 1 Fuel/lubricants I 
411 iRfsid Mai ntai nance i 

1607.81 

412 iGravel/flll/concrete 1 { 
413 Lumber ./supplie:> j ! 

1426.6 

32.14 
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'P88-2 Daily dr i l l ing cost summary 1 

ACCT, » 
414 
415 
416 
417 
418 
419 
420 
421 

Last edit date; 2 / 7 / 8 9 
ACCT. DESCRIPTION 

iTr-^Her/toi let rentals 
iGeochemical equipment 
:Steam/i»s/water analyses 
Safety Equipment./T ra in ing 

••Fences 
! Buildings/maintenance 
I Security 
! Reelal mation/Revecetatlon 

1/17/89 

1 PROFESSIONAL SERVICES 1 
501 
502 
506 

(Geoloqv/Geophyslcs 
jGe«x;hemica1 consulting 
i Engineer ing-Dr i l l ing 

501 

i 

i 
1 Dai ly Total: 
! Dally Cum: 

C:os.t.sdirecttoP'S8-2: 
i Daily cost to 2nd wel l : 

Cum cost to 2nd we l l : 
R 8 8 - 2 Cum costs: 

$5,700 
$200,279 

$5,700 
$0 

$32,712 
$167,567 

1/18/89 

i 

1/19/-39 1/20/89 

a 1 
1 !. 
1 ; 

1 i 
i 

1 

332 320 320 

1 

$11,686 
$211,965 
$ 11,686 

$0 
$32,712 

$179,253 

$15,057 
$227,022 
$15,057 

$0 
$.32,712 

$194,310 

$4,980 
$232,003 

$4,980 
$0 

$32,712 
$199,290 

Page 10 
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P 8 8 - 2 Dai ly d r i l l i n q cost summary 

'XCCT, * 
1 

101 
102 
103 
105 
106 

Last edit dale; 2 / 7 / 8 9 
ACCT, DESCRIPTION 

TRANSPORTATION: 
AIR TP.AVEL-COMMERCIAL 
AiR TRAVEL-CHARTER 
RENTAL CAR 
FREIGHT - REGUL-̂ R 
FREIGHT - HOTSHOT 

IDRILLING (TANGIBLES): 

L_ •-"-'' 
302 
.̂ 03 

C-5s1riq/t.ub1nQ 
Wel ihesid .Assembly 
fXner Completion Equipment 

i ! 
1.-'21./S9^ 1/22/89 1/23/89 

i 1 

1/24/89 

1 

' i ! 

i 

i \ 

326 
327 
328 
329 

*" 330 
331 
332 
333 
334 
335 
336 
337 
338 
339 
340 
341 

L 342 
; 6'T.S 

DRILLING (INTANGIBLES): 
Location Prep/Maintainance 
Rlq Mob/Demob \ 
Ci'jntract dri l l inq 
Supervision 
Bits, BHA. purchase/rental/repair 
Mud/chemicals/Mud enqr. 
H2S$^fety 
BOP Rentals/Repairs 
Drillpipe !k DC purchase/rent/rep/lnsp 
Casino Crew/Handling Services & Equip. 
Air Compressors 
eener.5l.or rental/repair 
C^ment/Servk«s 
Weilheaj :sery1ces/rentals 
Fishinq Tools/services 
Directional Drill inq 
Loc^lriq, surveys; 
Water haullniVaDSts/pumpinq/llne:? 

2575 
700 

450.31 

12517.49 

i 

2575 
700 

450.31 
2201 

2575 
700 

' 

2438 
450.31 
1465.4 

i 

2450 1250 

2575 
700 

300 
450.31 
1650 

1250 

1 
1 

1 

1 1 
1 

1 
1 401 

402 
403 
404 
405 
406 

• 407 
408 
409 
410 
411 
412 
413 

OPERATIONS: 
Piping, hardware, mechanical equipment 
£1ec:trlGaf equipment 
Equipment rental/lease 
Welding 
Roustabouts, labor 
Toî ls 

374 

Repairs i 
Instrumentation new/calibration 
General operating/maintenance supplies 
Fuel/lubricants 
Road MQinlQlnance 
Gravel/fill/ct'jricrete 
Lumber/supplie:5 ^ 

800 
60 

\ \ 

1 • • 

514,52 ! 
! 

14.76 
2226.03 
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P88-2 Daily d r i l l i ng cost summary i i l l l 
Last edit date; 2/7/891 

ACCT- » ACCT DESCRIPTION 1/21/89 
414 iTraller/tullet rentals , 
415 IGeochemical equipment ! 
416 iSteam/qas/water analyses 
417 [Safety Equipment/Training 
418 'Fences 
419 Bui1din!3S/ma1ntenance 
420 'S«;ur1ty 1 
421 iReclaimation/Reveqetation \ 

PROFESSIONAL SERVICES 
501 iGeolcsiy/Geophysics 
502 lOetKhemical consulting 
506 jEnqineerinq-Drilllnj^ 

1 
i 

Daily Total: 

320 

$16,937 
1 1 Daily Cum:i$248,939 
j i Costs direct to P88-2:1 $16,937 
j i Dally a.ist to 2nd well: $0 

! Cum cost to 2nd well:' $32,712 
\ \ P88-2 Cum costs:,$216,227 

1,''22/89 

501 

$10,192 
$259,131 
$10,192 

$0 
$32,712 

$226,419 

1/23/89 ^ 1/24/39 

1 

i 
1 

i 

\ 

320 . 320 

$11,500 1 $7,245 
$270,631 i$277,876 
$11,500 i $7,245 

$0 i $0 
$32,712 ! $32,712 

$237,918 i$245.164 
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'P88-2 Dally dr i l l ing cost summary L 
i 
1 
IACCT, * L 

Last edit dale; 2/7/891 
ACCT DESCRIPTION i 1/25/89 i 

L^ ITRANSPORTATION: 
101 
102 
103 
105 
106 

AIR TRAVEL-COMMERCIAL 1 i 
AIR TRAVEL - CHARTER | 
RENTAL CAR 1 
FREIGHT - REGULAR i 
FREIGHT - HOTSHOT j 

i 1 
IDRILLING (TANGIBLES): 

.301 
1 302 
^ 303 

Casing/tubing i 1 
Wellhead Assembly ! 1 
Other Cwnpletion Equipment 

i 

[ 326 
7"?7 

328 
" 329 

330 
331 
332 
333 
334 
335 
336 
3.:>7 
333 
339 
340 
341 
342 

r 343 

DRILLING (INTANGIBLES): • 

Location Prep/Maintainance j i 
Rig Mob/Demob 1 1 
Contract dril l ing i 1606 i 
Supervision 
Bits, BHA purchase/rental/repair 
Mud/chemlcais/Mud engr. 
H2S Safety 
BOP Rentals/Repairs 
Drillpipe & DC purchase/rent/rep/lnsp 

700 i 
1 

560.31 

i 

Casing Crew/Handling Services & Equip. 1 
Air Compressors i 875 
Generator rental/repair 
Cement/Services 
Wellhe.^ services/rentals 
F ishinq Tools/services ^ 
Directional Drill inq _ 
Locqinq, surveys 
W.5t.er hauling/costs/pum pi nq/11 nes 

1 

lOPERATIONS: 
401 
402 
403 
40'4 

1 405 

Piping, hardware, mechanical equipment 1 \ 
Electrical equipment 1 
Equipment rental/lease i 1 
Welding i i 
Roustabouts, labor \ 

I 406 Tools i 
i 407 
' ~ 4 0 8 

409 
410 
411 

! 412 
413 

Repairs 1 
instrumentation new/calibration j 
(feneral operating/maintenance supplies ! 
Fuel/lubricants ! 

item totals 

0 
0 
0 

79.37 
2889 

58474.5 
33949.05 

0 

0 
0 

53473 
22875 

7362.96 
6624 

6170.1 
13424.23 

0 
840 

7175 
0 

23562.91 
0 
0 
0 
0 
0 

15092.62 
1939.66 
3100.86 

5457 
576 

552.22 
2720.66 

0 
1388.31 
7340.39 

Ro.3d Malnlalnance 0 
Gravel/f111/c»ncrete 1 2676.5 
Lumber/supplies 1 1 0 
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P88-2 Dally dr i l l ing cost summary 
, 

1ACCT- * 
414 
415 
416 

1 / s i - > 
1 - t I < 

! 4 ! 8 
L_ 419 

420 
421 

Last edit date; 2 / 7 / 8 9 
ACCT. DESCRIPTION 

ITraiier/toilet rentals 
jGeocriemical i^ulpment 
i Steam /QIK:/water analys-es 
1 Safety Equipment/Training 
iFences 
1 Bulldinqs/malntenance 
ISecurlt/ 
iReclaimation/Reveqetation 
i 
iPROFESSIONAL SERVICES 

501 
502 
506 

C^logy/<^phys1cs 
G«)chemical consulting 
Enqlneerinq-Drillinq 

1 
1 

Dally Total: 
Daily Cum; 

Costs direct to P88-2: 
i Dally cost to 2nd well: 

Cum cost to 2nd well: 
j P88-2 Cum costs: 

1/25/89 

I 
1 • 

1 Item totals 
i 200 

• J 0 
i 0 
1 0 . 
i 0 
! 0 

350 

$4,091 
$281,967 

$4,091 
$0 

$32,712 
$249,255 

Check cum: 

0 
0 

4024 
0 
0 

$281,967 
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Production Well Dril l ing Program 
Cove Fort - Sulphurdale KGRA 

Objective: Drill/Complete steam production well to ±2000'TD . Conductor 
casing 20" set at +60-120', 13 3/5" production casing set at +400'-900', 12 
1/4" open hole to 2000' or producing formation. 

September, 1987 
Updated October, 1988 

Mother Earth Industries, inc 
Production Office 
3761 South 700 East 
Salt Lake City, LIT 64106 
801-263-8300 
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Abbrev ia ted sequenceAOtopeFations: 

1. Prepare location and sump per attached dwgs. 

2. MIRU rotary rig on conductor. 

3. Drill 26" hole to 60-120" GL. Optionol^y, rallrjo^e digger mag be utilized 
instead of rig. 

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

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

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

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

8. RU compressors; Drill 12 1/4" hole with air/foam, as appropriate, to 
2000" or commercial production. 

9. Perform rig test to obtain approximate flowrate, WHP, WHT. Run 
downhole surveys per engineer and geologist direction. Run logs as required 
by regulatory agencies. 

10. POOH, laydown drillpipe and tools, RDMO,, release rig, return rental 
equipment. 

11. Prepare and submit completion reports to appropriate agencies. 
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I D e t a i l e d sequence of ope ra t i ons : 

(Note: All operations are to be in accordance with approved Plan of 
Operations for CFS KGRA) 

1. Prepare location and sump per attached drawings. Prepare 3" deep well 
cellar using 8" diam culvert, with gravel in bottom and drain to sump. 

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

2a.(optional) Mob. rathole digger to drill 26" hole to approx 60-120' GL. 

3. Set 20" casing in hole; cement from TD to surface with Redi-mix cement. 

4. (MIRU rotary rig, centered on conductor.) Install extension as reqd. on 20" 
conductor to bring it up under the rotary table, and install return flowline to 
pit. Optionally, install master valve and rotating head w/diverter line and 
valve on the 20" conductor. Install H2S monitoring equipment per 
attachment. At this point, all rig personnel are required to have current H2S 
certification from H25 safety company man. All personnel shall be familiar 
with attached H2S alarm procedure. 

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

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

7. Run 13 3/8" casing per attached casing program with stab-in float collar 
located 1 j t above shoe on bottom. 

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

m 9. Cement 13 3/8" casing per attached cementing program. Preserve cement 
samples. 

10. WOC 12 hrs or as dictated by samples. 

11. Cut off 13 3/8" casing and install 13 3/8" SOW x l2"-400 casing head 
Yv'/ two 3" Y/ing outlets with 3" 2000 psi wing valves, wilh 3" companion 
flanges. All v/ellhead installation shall be in strict accordance with 



manufacturers written procedure: NU12"^400 master valve and 12" BOP 
stack oer attached dravv'ing. 

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

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

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

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

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

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

18. On completion of drilling operations, laydown drillpipe, ND BOP, return 
rental equipment, RDMO rig, cleanup location. 

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

f 
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H2S Safety 

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

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

H2S monitors v/ill be installed at the following locations: 

1. Mud return line 
2. Vicinity of floor 
3. Vicinity of wellhead/BOP's 
4. Additional locations per Safety Man direction, MEI/contractor 
recommendations. 

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

IS Prior to spud, all rig personnel shall successfully complete an H2J 
training/certification course presented by the safety man. This vYill include 
Air Pack use, operation and location of H2S monitors around the rig, location 
and use of briefing areas, and general information regarding safety. 
Throughout drilling operations, rig personnel v/ill have procedural update 
briefings, safety meetings, etc., as needed. 



H2S ALARM PROCEDURE 
POST PROMINENTLY IN DOGHOUSE 

IN CASE OF H2S ALARM: 

1. MASK UP WITH ESCAPE UNIT 

2. 60 IMMEDIATELY TO THE UPWIND BRIEFING 
AREA 

NO EXCEPTIONS UNLESS DIRECTED BY H2S 
SAFETY MAN ON LOCATION 

\ 



Casing/Cennent ing P rog ram 

String Hole Size Casino size Weight Grade Thread TOD Bottom 
Conductor 26" 20" 94ppf K-55 BT&C 0' 40-80' 
Production 17 1/2" 13 3/8" 61 ppf K-55 BT&C 0" 400' 

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

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

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

Centralizers: Run centralizer in middle of bottom 2 jts. Then one 
centralizer on every other collar to within 100 feet of surface. No 
scratchers. ' 

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

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

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

Volumes: 60' 13 3/8" csg in 20" 94 ppf csg.(19.124" i.d.): 61.2 cu. ft. 
340' 13 3/8" csg in 17 1/2" OH: 236.2 cu. ft. 

Using 30^/1 OOS excess in casing/open hole, total volume: 552 cu. ft. 

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

WOC 12 hrs or until samples have set. Observe cement; if falling, bring 
back to surface adding cement with 1" pipe. 
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Blowout P r e v e n t i o n equ ipmen t , 13 3 / 8 " cas ing 

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

1.13 3/8" SOW X 12"-400 casing head w/ two 3" wing outlets with 3" 2000 
psi wing valves, with 3" companion flanges. 

2. 12" 400 RTJ WKM Power Seal through-conduit gate valve, v/ith geothermal 
trim for steam service with 300 Deg F steam containing approx. 7% carbon 
dioxide and approx. 0.1% H2S 

3. (Crossover/DSA as req'd: 12"-400 x 12"-900) 12" 900 series Banjo Box, 
with 12" blooie Line, and 10" or 12" blooie line valve, reducers as req'd on 
blooie line. 

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

5. 12" 900 series rotating head, with high temperature/H2S rubbers. 
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