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COMPLETION REPORT FOR 

S-89-5 
Sulphurdale, Utah 

I. ABSTRACT 

A geothermal expl oratory "sl i m hole" designated S--B9-5 was 
drilled on Fee land controlled by Mother Earth Industries, 
Inc- between the dates o-f June 10 and July 1, 1989, The well 
is 3684 ft. south and 225 ft. east of the northwest corner 
o-f Section 7, T26S, R6W, SLB?<M. 

After penetrating approximately 120 feet of acid leached 
alluvial materials and bedrocks typical of the local Sulphur. 
Pit the well encountered a landslide block containing highly 
altered and fractured rocks of the upper portion of the 
Three Creeks Tuff (Tbt) member of the Bullion Canyon 
Volcanic series (Moore and Samberg, 1979), latite porphyry 
and lapilli tuffs, more Tbt and rocks thought to be the 
Wales Canyon Formation to 930 feet KB. A significant flow of 
steam was encountered at a depth of 960 feet within a white 
metasandstone or quartsite (Coconino Formation) and the well 
was drilled, 'through 190 feet of this formation, into 
limeistone, to a total depth of 1211 feet KB. 

The prime contractor for the well was Grimshaw Drilling 
Inc.; surveys were done by Sunrise Engineering, Inc. of 
Fillmore, Utah; Safety Services were provided by Bell Safety 
of Evanston, Wyoming; wellsite geological supervision was by 
Geothermal Management Company, Inc. of Evergreen, Colorado; 
and petrographic examination of drill cuttings was done by 
Joseph Moore of Salt Lake City, Utah. All other activities 
were conducted by Mother Earth Industries, Inc. 
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II. LOCATION 

This report pertains to MEI exploratory slim hole S-S9-5 
located near Sulphurdale, in Beaver County, Utah within the 
Cove Fort-Sulphurdale KGRA. 

Specifically, the well is on MEI controlled fee land 
approximately 3684 feet south and 225 feet east of the 
northwest corner of Section 7, T26S, R6W, SLB?<M- It is about 
1910 feet from well 34-7A (Linda), about 1050 feet from the 
nearest previously drilled production well P~8S-2 (Loretta), 
and about 490 feet southwest of exploration well S-89-1 and 
about 530 feet west-southwest of well 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 cost-effectively search for extensions of the 
dry steam geothermal resource discovered to date, 
exploratory . well S-89~5 was drilled in a "slim ' hole" 
configuration as follows: 

On June 10, 1989, Grimshaw Drilling Co. moved its rig to the 
location of S-89-5 and by 1700 hrs on June 11,, a 26" hole 
had been drilled and a 20" conductor casing had been run, 
landed, and cemented at a depth of 25'KB. Qn June 13, a 
17.5" hole was drilled with mud to 1.30'KB at which depth 1:30 
feet of 13.375", 61#/ft, K-55, BT.̂ Ĉ casing was set and 
cemented on June 14- After installation of a rotating head, 
the well was 'drilled from 1-30-413'KB by 2130 hrs on June 15 
and on June 16, , .386 feet of 7", 26#/ft. , K-55, BT?<C casing 
was run and cemented by Hal 1iburtoo. 

Installation and testing . (witnessed and accepted by J. 
Solum, Utah State Engineer) of the 7" BOP stack and all 
appurtanences was completed by 21.30 hrs on June 17 and the 
well was drilled to 500'KB by 07-30 on June 13. Drilling was 
then -suspended in order to repair the water swivel. On June 
29, the well wsis drilled to 1046'KB, with the first steam 
encountered a t 960'KB, -30 feet into the Coconino Sandstone. 
After solution of some bit plugging problems, the well was 
drilled, in limestone, to its, total depth of l'-211'KB by 2000 
hrs on July 1, 1989 

A drilling h.istory, describing daily events between June 10 
and July 1, 1989, drilling a c t i v i t y sheets, and tour reports 
accompany this document as Appendix A. Figure; 2 is a profile 
of the well as completed; Figure 3 is a drilling curve 
showing the rate of drilling progress, and Figure 4 shows 
the Blowout Preventer stack used on the 7" casing. Appendix 
B, attached, is MEI's basic dri11ing procedure developed for 
slim exploratory wells. Appendix F comprises the geolograph 
charts thait graphically document dri 11 i ng progress. 
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IV. GEOLOGY 

The Cove Fort-Sulphurdale region, in southwestern Utah, 
comprises folded and f exulted sedimentary and metasedi men'tary 
rocks of Paleozoic to Mesozoic age that a r e overlain, 
sequentially, by Qligocenej to Miocene age ash-flow tuffs and 
Quaternary basailts. Pill of the rocks excerpt the basalts have 
been intruded locally by Miocene quartz monzonite and/or 
latite porphyry stocks, sills, and dikes. 

The rocks penetrated in S-S9-5 include breccias and ash­
flow tuffs, reworked and hydrothermally altered to varying 
extents, that have been designated as the Three Creeks Tuff 
Member of the Bullion Ci-tnyon Volcanics (one of the oldest of 
the local volcanic units). The Three Creeks Tuff has three 
distinct zoness an upper and a lower zone of red to grey 
densely welded, tuff and a middle zone of poorly welded white 
tuff. Only the lower zone of the Three Creeks. Tuff has been 
mapped i n the Cove Fort a rea of interest. 

This lowermost zone of the Three Creeks Tuff has been 
further -subdivided into two cooling units- The upper unit is 
characterized by euhedral plates of biotite up to several 
millimeters wide and euhedral (beta morphology) quartz 
crystals while the rocks of the lower cooling unit a r e 
mineralogically the same but much finer grained. The lower 
unit (tentatively correll^^ted with the Wales Ca.n'-/on 
Formation) is found' in S-89~5 at a depth of about 730 feet. 

S~S9-5 initially penetrated approximately i20'KB of 
alluvium, colluvium, comprising leached, silicified, and 
variably pyritized fragments of Three Creeks Tuff (Tbt), 
rhyolitic ash—flow tuff and latite porphyry that a r e typical 
of the mat.eriai.ls found in the main Sulphur Pit. From 120 to 
230'KB, a zone of reworked Tbt, possibly created . along a 
landslide movement plane, was penetrated. This zone was 
characterized by accumul a-tions of Tbt phenocrysts without. 
the normal rock matrix, argillically altered rock fragments, 
sulfide aggreg:ates, and pieces of latite porphyry. 

From 2.30-440'KB, the well penetrated brown to pink latite 
porphyry flows and an intercalated layer of lapilli tuff 
between 370 and, 380'KB. The latite is younger than the Tbt, 
and the lapilli, tuff represents a break in the extrusion of 
the porphyry. 

http://mat.eriai.ls
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E^elow the latite, from 450-7.30'KB, the Tbt was again drilled 
arid from 730-9.30'KB, the fine, grained tuffs of the Wales 
Canyon Fm were transected. The white vitreous Coconino 
Sandstone was found between 930 and 1120'KB and the first 
steam entry was; recorded, within the Coconino, at 960'KB. 
For the first; time, an MEI well penetrated the sandstone, 
entering limestone that was drilled to the final well depth 
of 1211'KB. This seque^nce is correlative with that drilled 
in Union well 42-7 and suggests that 5-89-5 is down dropped 
about 300 feet relative to S-89-4. 

Attaiched, as Appendix C, is a petrographic description of 
drill cuttings , from this well together with some 
interpretive comments. 
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V. PERMITS . • - -• ' • 

Because well S-89-5 was drilled on privately owned land and 
not on Federal property, the permitting required was 
minimal. Attached as Appendix D is a copy of the relevant, 
permit from t h e Utah Division of Water Resources (UDWR). 
Archeological clearance for the v-jell was given as a result 
of studies encompassing the whole prospect area that were 
previously accomplished and documented. When the BOP stack 
on S~89-5 was pressure tested in accordance with State 
regulations, the test was witnessed and approved by UDWR 
representitive John Solum. 

VI- SUMMARY COST ESTIMATE , 

Attached to this report as Appendix E is , a "Field Cost 
Estimate" forf the drilling of S-89~-5. The costs a r e higher 
than those fear some of the other slim holes previously 
drilled by MEI because: 1) The well took langer to drill due 
to lost circulation problems, a major repair that 
necessitated remotai1ization of several service firms, 2) 
because the depth of the well was considerably greater than 
that for other exploratory wells and -3) because, of problems 
with bit plugging that required extra trips to change bits. 
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APPENDIX A 

S-a9-5 DRILLING HISTORY 

6-

6-

6-

6-

6-

-10-89 
0800 -' 

-11-89 
0700 -
1200 -
1600 -
1700 -

-12-89 
0700 -
1700 -
1900 -

•13-89 
0800 -
0930 -
1230 -
1330 -

•14-89 
OOOO -
0030 -
0230 -

-0700 -
0730 -

1900 

1200 
1600 
1700 
2000 

1700 
1900 
2000 

0930 
1230 
1330 
2400 

0030 
0230 
0700 

0730 
0830 

0830 2400 

MIRU 

Continue rig up. 
Spud 26" hole and DA to 25'KB, slow, hard, 
Run 20' casing and cement with F\edi-Mix. 
WOC, continue rig up. 

WOC, continue rig up. 
Drill cement, mud leaking around casing. 
Plan repairs, seal leak with LCM. 

Safety course for all hands. 
DA to 45'KB with 17.5" bit. 
Repair flowline. 
DA 45-130'KB, circulate and condition hole. 

Wait for Halliburton. 
POOH 
Run 130' of 13.375", 61#/Ft., K-55, BT.1/.C 
casing. 
RU Halliburton. 
Cement with 95 sacks of geot.hermal mix, 
full returns, 
WOC, CO conductor, install wellhead, NU 
rotating head a.nd flowline. 

6--15-89 
OOOO -
0230 -
07-30 -
0800 -
2130 -

- 0230 
- 0730 
- 0300 
- 2130 
- 2400 

NU BOPE. 
Drill cement with 9.875" bit. 
Repair mudline. 
DA 130-413'KB; To-llSF; -"40'/hr. 
Circulate, short trip, and recirculate; 
wait for Halliburton, 



6--16-89 
OOOO -
0600 -
0900 -

- 0600 
- 0900 
- 1145 

1330 -
1940 -

17-89 
OOOO -
0300 -
0700 -

1500 -
1720 -

- 1940 
- 2400 

- 0300 
- 0700 
- 1500 

- 1720 
- 2130 

Circulate to condition hole, 
POOH, LD collars. 
Run 386 feet of 7", 26#/ft,, K-55, BT?<C 
casing. 

1145 - 13.30- RU Halliburton and cement with 110 sacks 
Premium Plus cement, 407. silica sand, and 
17. CaCl=,. 
WOC, clean up rig and location. 
CO 13.375" and 7" casings, NU 7" BOPE. 

Continue NU 7" BOPE stack. 
MU and weld flowline. 
Test BOPE, Sucessfully witnessed by 
J, Solum, Utah State Engineer at 12-30 hrs. 
Continue rig up, 
RIH, tag cement at .373'KB, fix clutch 
adjust BOPE. 

2130 - 2400 Drill cement slowly-

DA to 41-3'KB through hard cement. 
DA 41-3-500'KB. Shut down to repair major 
damage to water swivel. 

Service rig, RIH ream tight hole to 500'KE-!. 
DA 500-656'KB with air and foam-
DA 656-781'KB. 
Repair air pump. 
DA 781-930'KB. 

DA 930-1046'KB;steam entry at 960'KB, 1 ft, 
fracture at 967'KB. 
Drill bit plugged, drilling slowly. 
DA 1046-1085'KB 
Flow well, clean up rig, wait, for new bit. 
PU hammer, clean out and RIH; unable to 
maintain air pressure. 
POOH, Clean out plugged drill pipe. 
RIH. 

Ream to 1085'KB. 
DA 1085-1 lie'KB, hard, slow. 
POOH, progress stopped, bit worn out. 
Replace bit. 
RIH reaming tight spots. 
DA 1118-1211'KB TD, fracture 1183-1191'KB. 
POOH, LDDP. 

6-

6-

6-

7-

-18-89 
OOOO -
0300 -

-29-89 
OOOO -
1330 -
1730 -
2030 -
2045 -

-30-89 
OOOO -

0620 ~ 
0830 -
1030 -
1530 -

1930 -
2230 -

-1-89 
OOOO -
0330 -
0800 -
1000 -
1130 -
1440 -
2000 

0300 
0730 

1330 
1730 
2030 
2045 
2400 

0620 

0830 
1030 
1530 
1930 

2230 
2400 

0330 
0800 
1000 
1130 
1440 
2000 
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Ê7ad&Md72ddM7̂ ^̂ ^̂  -.ZP:m, .^.. 
d^ 7^7/77Jdddy2dddl7dy^777.7d^^ l..._,..̂ .-...:.̂ _ _._ 

: Z M / ^ 

i ^ : : - - & . ' ' ^ ^ ^ - >* . ' - y 1. -
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"••• ^ ' ^ ^ 7 . :•-•• - 7 - z ' - ' ' ' ppp 
.:...: ...;.. P...y>../7./y........... _.... - _ 
' '7..d..-c^777/.:.l.. . P 

Z'lMd .̂.. 
'̂ :ZzZ:kdd.l...Z.... 

.\t:<^.<7Z^/7 

'̂ WSdZzZZZ 
'Mddd^3:=:z.̂ .. 
• j ^ p d \ ^ d d ' i 
mi^di-Z.-..i. 
Hf&dd. 
r27jo\ i-^G 

: \_-• j • i'^^a7^K\t'diJ\7pp 4^J7 . 

^̂ .̂..-.of̂ EMlCZÎ IZZII" ZZ 
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ddl (TZeŷ P ocP 7pJ^ P/?.AC % Q/ll^&ud^d 
Wlf"7P,.SiH7^l^l7r^7Zr^^ "•••-•••• O Z / r ' y i y T ^ P . " -

.7-/: 
7?ACS./ ̂ ^ • \ 

']Z7im7:̂ pT-Zy.-. PoniC n<^ui 
/, h A ,- .-.•• . . : — y : . 7M 

TTLAZ:! : 
0Z^7Ayayy . 

CyoF/ri^.Q/^^Idu<^^ iLjikU 
dL 

6:tso -ro '7?)'jO P C ^ ^ ^ V 

EAPZ^L 
0/^V/ll iJZMTt 

MDB^ Wtx^'S. 

-y ^ ,y PP^*^^^^^7\i'^ f« ^ ^ » - y . ^ , \ ^ 7..^-.-
v.fs. •.^' 

p-̂ .. '̂ '̂ ^ 
P7^\^. ' Jn 

7&i>:::y 

\ "̂ PT 
^i:yy:aa 

Ol -. 

I.n 

file:///7.PH


! ^ 

! ^ 

LL); , 
i - 1 • 1 
-<Cj r 
i, 11 -

iLLM 
• . -p P i -

z7\ 
, ̂ /)iO| 

i ^ i .• i 

l\ 

7 ^ 

\ ~ i j ' . 

7 7 J 

lO. i 

•>- l 

..[.r^lLu •!̂  r. 
!Ol-<r: 

Q : 

.11 
'- s 

I 

• l^ lEi • i 

| s ; i ^ i -I:-
{'..--.iyy. Q : 

^ 'iu>7 J H 

, t . '-• u; 

•?^ S ^ 
\ i ' C4„ T 

Q, - ^ M-' 

A: ^̂  

^ 

S5 

t 

.y I 

I i 
.-J _-.i 

0 ^ : 

; P 

,1- 'Ol 

f . ^ - 1 

. •'. i •' 

y 

...4.. 

«;• 

o 

A., 

- i ^ 
i d 
,5 :? 

w> 

. i 1 . ; 

(5 w. 

-2 
: ^ v l 
-44 

Z 4 

Pt 
•• I 

a 
• ^ 

.t 
- i 

( 

i 

d 
•V 

1 
^ 

0̂  
5 

51 

<(̂  

0 
c 

v̂  

C> 
i—i S i 

.5 

' 

i y 

r . y > 
^ n ^ r 
. 7^7r̂  

• / > / 

- ^ y > 
't'r- I 

•%-t f 

..•yp-1 

IS. 

> ' l l J 

'̂ ';"Mi€4̂  



7) II 
iTURE^OPERATIWSREPReSEflTATIVEl jl 

-),..^Z^p^-P^p . SIZE 

'2^ 
• WT-ZFT. CRADE TOOL.JT a o 

I t M E DISTRIBUTION - HOURS 

- OPERATION 

t P , P ^ * T 

AIR RIC 

u f w i L i H i 

nATtoHsuRvrr 

:E UNC LOCS 

4 CASIHC 
;CMEHT 

MEKT 

IP . 

iT » .ap. 

UEEZE CEMEKT 

B-TKTI t lPS 

E.TCSTIHC 

(OPFICtU 

/COHTIt OiP. 

- W H f t P . 

COl P. 

rAKAT 

DAT won It 

MORH. DAY EVE. 

• > 

( tO tCT) 1 

OAYS 
iPOO 

*2XL 1 

HO. 

TYPE THREAD STRING HO. 

D R t L L I N C ASSEMBLY 
(At M J • ( «•.,) 

BIT 

1TB 
RMR 00 

ID 00 
STB 
RMR 00 
a.c 
,,JP. QB 
RMR 00 

STANDS DP 

SIMCLES DP 

R E L L T O O W N 

TOTAL 

FT 

FT 

• FT 

FT, 

FT 

r r . o r 5TRIMC LB i . 

7̂ . DRILLIHG A^EMBLY. 
(At a^J • ! M»r) 

^ Z H A ^ ' ^ ^ 

/ ? s . 
STB r r * 

•̂ 15 n,d_«> 

S2Dii.Pt 
10 "DC^oq 

RMR OQ 

U„i.$t i 

STAM»DP 

SIMCLES DP 

KELLY DOWN 

TOTAL 

3 , f ^ "-
3-2,S 
. ^ IOS 'FT . 

? , o o \ " 
30. IBPT. 
.36 7 V -

FT. 

/ 3 1 V 0 

FT. 

/ g - FT. 

. i l . r . 
. c r i i j FT. 

WT. OF STRING LBS. 

NO. D R I L L I M C ASSEMBLY 

BIT l 4 / ^ t n ^ ' 

p 5 
' ^ P<Poo 

Po nroo 
STB A ^^ 

""" /Id?" 
^T/rn ITB 

ToS-/iJfl 

JTANDS OP 

SIHCLCS DP 

)tn.LYOOW* -

TOT .. 

' X f C " 
2." 3 ? ' 
3 / 06 "• 

' ^ A f5 / 'T. 

- I Q 72-O'f-

1- n ,7 /". 

y ^ ^ . • ^ o 

FT. 

FT. 

FT. 

- . , r 

i ^ Z ^ 
SIGNATURE OF CONTRACTOR'S TOOL PUSHER / 

PUMP MO, PUMP MANUFACTURER 

£,IT l)ECO<iD 

n r r NO 

SIZE 

lADC CODE 

MFO. 

-TYPE 

SER. NO. 

JETS i / 3 r 
/TFA Ill2 

DEPTH IN 

-TOTAL FTO, 

-TOTAL HRS. 

p c u r STRUC, 
1 0 D L 

8 G 0 R 

GPM/PUMP-PSI 1 

Ilh 1II 

' - • ' . I I T S E C O B o . ; - , „ . . : ,-; 

• n r r m 

SIZE 

lADC CODE 

MFG. 

TYPE 

SER: NO. 

n T A Ilfi 

DEPTH I N 

CUT. STRUC 
1 0 D L 

GPM/PUMP-PSI 1 

111 III 

^ I T RECORD 

SIZE 

lADC CODE 

MFG. 

TYPE 

JETS \ n r 
n V A in2 

TXTfAL F I t J . 

-TtTTAL MK-S: 

D 
U cur. STRUC I 

i | o l D J L J 

III III 

_̂ 

TYPE STROKE 
LFNr.TH 

JJlUD RECORD 

TIME 

WEICKT 
PRESSURE 
CRADIEKT 

Vise-SEC 

pv /yp . 

CELS. 

WL-CCS. 

pN 

SOLIDS % 

/ 
/ 

/-

/ 
/ 

/ 
/ 

MUO & CHEMICALS ADOeO | 

. . : j Q X > RECORD 

TIME 

WEIGHT 

PRESSURE 
CRAOIEHT 

V1SC-$£C' 

PV/YP 

CELL 

• t - C C S . 

pH 

SOLIDS K 

MU 
• T Y P E 

/-

/ 
/ 

^ 

P 

/ 
/ • 

-U.S ADDED 
TYJ.E 

/ 
/ 

pSTT-

i lMD RECORD 

wetcKT 

PRESSURE 

VISC-SEC 

PV/YP 

»M 

K)LIOJ» 

/ 
- 7 -

/ 
- P 

/ 
P -

MUD 101EM1CALI ADOED 1 
TYPE 

et 

i 
i 
z 

i 

Bt 

§ 
*-
2 

X 

> 

LAST 
CASING 
TWHNC 

ORUHER 

SIZE 

1 / ^ « ^ ^ 
MAKE 

.FOOTACE 

FROM TO-

' 
D E V I A T I O H 

RECORD 

DR..0 

CORE..C 

DEPTH 

TIMELOC 
FMU TO 

,ELAPSED 
TIME 

'• , £00TA6E „ ; -. J-ii 

" X - V 

,'5'CO'^ 

. : . TO- . i 

^ 5 ^ 
' • i --• 

A.-

DEVIATION 
', RECORD 

DR..0 
RM-R 

CORCC 

• OEPTH 

i 

p̂co 
k ^ ^ ' 
->v 'X 

TO 

/ ' M l ' 
y : ^ 

-...-.., 

- B.APSED 
TIME 

^ 7 2 . 

, iOOTAOE 

. , n a m 

In 1(^ 

TO 

I Q V < P 

DEVIATION 
RECORD 

DR-D 
RMUt 

CORE-C 

DEPTH 

Fpoti.':, 

•TIOO 
yyc? 

^v:. 'T 
i ; 77 

y C t , -

TO 

T- lO 

?:'i'7 

2 . i i r 
' 

TIME 

r y V - -

WT. AGR. 

CORE 

DEV. 

CODEHa 

CORE 
Na 

DEV. 

CODE MO 

7 
'2^ 

CORf 

OEV. '• 

ODE Ma 

^ 
K t 

X)(NTi 

_ .̂ 
FEET 

T ' N -

RtCB. TO 
CSC. Ha SET AT 

FORMATION 
(SHOW CORE RECOVERY) 

" . - - - ' . • . -

DIRECTION 1 DEPTH OEV. 

_ 
SJZE Ha LINES I FT. SLIPPED | 

FT. CUT Of F 1 PRESENT LEMCTM ' 

TON ML OR TRIPS | 
SINCE LAST CUT ' . 

TON ML OR TRIPS 1 

ROTARY 
RPM, 

,WT. OH 
,- BIT 
UOO* 

DIRECTION 

PtMP 
PRESS 

- PUIP M l 

UHER 
SIZE S.P.M. 

DEPTH 

.-.l PIMP KX 

LINER 
SIZE 

DCV. 

S.PJV 

METHOD • 
RUN I 

• M f i 

DETAILS OF OPERATIONS IN SEQUENCE AND REMARKS . j 

1 • i 

F O R M A T I O H . ; : ' : ' . 
• (SHOW CORE REc6v£RT) 'yV;; 

PiiH. 

DtRECTIOM 

j ^ . 

OEPTH DEV. 

ROTARY 
RPM-

P7m: 

DIRECTIOH 

f p t M P 

! • - • 

KVT': • 

i r i rp i j r f KX -

UHCR 
SZE 

S.P.M 

DEPTH 

« i ^ « -
UMCR. 
SIZE 

DEV. 

I P . M . 

-Mrmas ; 
«"" /4/-<«- : 

m f 

• 

Px'y S c ' ^ ' 7 • j 

A'^ l fc i . p / < . c ) l f C u ^ ^ K ^*.v 'fit,'.^ f „ ^ Z ^ ' , ^ . l c : 4 ; ' A l r h k 7 l , . i 
l l r l p 7 • . ' - ' Z 

1 - (_ _ , 1 

•-. * - • 1 

• '̂ 1 
1 OftlLJ.ER 

' 7 ' : FORMATIOH 
(SHOW CORE RECOVERY) ._, 

' 7. V 

DIRECTION 

-<• 

DCPTH DEV. 

ROTARY 
RPM 

WT.OM 
BIT 

WOO* 

OIRECTKM 

r.PlMP: 

"<,'"7lf 

• n M P N O . 

^ ^ ^ S^.M. 

DEFTH 

p l -
4m*M0. 
^ * 

DEV. 

I.P.H. 

METHOD 
RUH 

• M f 

DIRECTION 

H f l i j n f t p . y r ,•?,9 ....y- • 'S Ho Ti Tr/A'.t/T/^ ^ 
' 77/yT// ' . .'• y ! 
A i i e >6 

/ ] , i ) : i } 
' M ^ J O \ yZ^ M ^ 7P/^^. .^y / y 

y Si^c.A/yt fA /R< ie 7 ^ 
r l - i T A i ^ y m L . ^ / - i c o l - e . 

r \ / 7 \ i / t ' f ^ a . ^ f ^ ^ / / < ^ A ^ 

d7. 

f 1 

1 

1 
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ir» 

r t 1 1 
—r- i ^ i y / - ^ 1 

OPERATOR - ' -

S I G N A T I W B O F O P E R A T O R ' S 1 

V i ) n..y,»JA t ^ 
O.P, SIZE 

^ > . 
WT./FT. 

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

CRADE 

-=" 
TOOL JT O D 

I I M E DISTRIBUTIOH - HOURS 

MDE 
- N a - - OPERATION 

— * Q'*^ ' * -^ ! ,^ 

l -^SlSf&IUM 

. RUMCASJMC 
t- t CEMENT 

'•CEMEHT 

• • B a p . 

. TEST t . a p . 

. DRILL STEM'TEST 

• PLUC BACK 

. SQUEEZE CEMEKT 

_UAJ_^_OA/_f i 

n 

> 

1 
' 

ro 

w 

• 

T 

•4-

B. TBC TRIPS 

D. SWABBING 

C. TESTING 

T A U 

MORH 

H-

1 

DAY EVE. 

• 

(OFFICE UM OW.T) ( 

xoKn iaP. 

^DP*.(KP. 

a/oip. 

AHDBY 

O A T WORK 

1 

HO. 

TYPE THREAD STRING NO. 1 

D R r L L I N C ASSEMBLY 
(At *t.4 ai rsuit 

BIT r 

STD 
RHR OC 

•^fe 
£5 
a c 

w? ^ 
RMR 00 

STAHOSOP 

ANGLES DP 

KELLY DOWN 

TOTAL 

FT 

FT 

FT 

FT 

FT 

WT. OF STRING LBS. 

HO ^ D R I L L I H G ASSEMBLY 
(Al *«4 . f ta»r) 

»'T/^AM>»ft 

4 > ' ^ 
' ^ D C ocJ 

^ P D O ^ OJ 

^ ^ H 
ID ^ 4 , OO 

RMR Ot 

£/« / ,^//i 

STANDS DP 

SINGLES DP 

KELLY DOWN . 

TOTAL 

'^'?C "-
a i g 

3 / o r FT. 
: ^ a l FT. 
?C>JOFT. 

^ T l "-
FT 

7 / 9 ^ , - ^ 

FT. 

FT. 

FT, 

FT. 

WT. Of STRING ^ LBS. 

HO. D R I L L I H G ASSEMBLY 

BIT 

RMR OO 

TJ.f 
ID 00 

m -
RMR OO 
D-C 

1TB 

STAMOS OP 

1IHC4 . - t \ pp 

FT 

FT. 

FT, 

FT. 

•• 

FT 

_> c 1 ^ 1 l i r • ^ i l O t 

C O N T R A C T O R Rl^HO. 
FIELD OR MST. 

S I G N A T U R E OF C O N T R A C T O R ' S T O O L PUSHER / | 

PUMP NO. 

/ 
PUMP MANUFACTURER 

/).v 

i l T RECORD 

BrrNO 

SIZE 

lADC CODE 

MFO. 

TYPE 

SER. NO. 

JETS i/3r 
/TFA in ' 

DEPTH IN 

TOTAL FTG. 

TOTAL HBS. 

B CUT. STRUa 1 

1 IOIDIL 

GPM/PIIMP.PSI 1 

1 11 Ml 

I I T RECORD 

Rrr NO, -. 

SIZE 

lADC CODE 

MFG. 

TYPE 

SER. NO. 

JETS w r 
OTA ln2 

TOTAL HRS. 
D ) . 

CUT. STRUC. 

1 0 D ,L 

GPM/PUMPPSI I 

1 1 1 1 1 1 

• 

^ I T RCCORO 

BTT NO 

S i z e 

lADC CODE 

MFO, 

1YPE 

SEH. NO, 

JEIS m i -

•nj fAi. n r , . 

T . f A . l l ,« 

III III .1 

r ' \ 

T Y P E 

D i i ^ 

STROKE 
'•^•^OTH 

jMUD RECORD 

TIME 

WEICKT 

PRESSURE 
GRADIENT 

VISC-SEC 

PV/YP 

CELS 

WL-CCS. 

p H 

SOLIDS X 

/ 
/ 

/ 
/ 

/ 
/ 

MU3&^EMICALSADDED | 

i i U D RECORO 

TIME 

WEIGHT 

PRESSURE 
GRADIENT 

VISC-SEC 

PV/YP 

CELS 

WL -CCS. 

pH 

SOLIDS K 

NUI 

4-iV 

/ 
/ 

l i JMEMi l 
AMT. 

/ 
/ 

>L1 ADDED 
TYPE 

/ 
/ 

AMT, 

J t f A RECORD 

TIME. 

wE icm 

PRESSURE 

VISC-SEC 

PV/YP 

F « 

JOLIDIH 

/ 
P ^ 
1 1 

/ 
—r 

/ 
- T " 

MJ) A CHEMICALS ADDCD | 
TYPE AMT. 1 r r r t 

r | .^i,- l 

i 

1 

DC 

o 

i 

1 
• -

i > 
Ml 

LAST 
CASING 
TUBING 

OR LINER 

SIZE 

1 

COUNTY 

MAKE 

.FOOTACE . 

•• -. FROM TO ' 

DEVIAT IOH 

RECORD 

DR..D 
RM.R 

CORE..C 

;: 
• • 

DEPTH 

TIMELOC 
' FBOM TO 

ELAPSED 
TIME 

- . ROOTAGE 

•. FROM -

/ry'U, 
TO 

/ f eg< 

DEVIATION 

RECORD 

DR-D 
RM-R 

CORCC 

DEPTH 

FWW 

3 ; ^ 
/aso 
n : l o 

1? .• «,o 
^.30 

^ r ^ 7 : i o 

TO 

10:^ 
I X ZC 

?-?o 

W : ^ 

l:r/> 
7 ' ^ 
? ' . f tO 

ELAPSED 
TIME 

^ ' 7 2 . 

a 
J 

\ 
0- - ( i ^ 

V7-
Tnr 

,EOOTAGE 

• F M M TO 

DEVIAT IOH 

RECORD 

M 

DEPTH 

TIME LOG 
FROM 

^ • . o O 

,42 :0 :^1 

_ . „T0 

Jxiys: 

ELAPSED 
TIME 

^rA^<7e. / ' 
WT. 4CR. 

CORE 
NC 

DEV. 

CODEHa 

CORE 
H a 1 

DEV. 

CODENa 

Q. 
Ix> 

.3 t \ 

COM 
KX 

OEV. 

CODEHa 

Na 
XllNTS 

STATE . 

FEET RKB. TO 
CSC Ma 

SET AT 

FORMATIOH 
(SHOW CORE RECOVERY) 

OIRECTION DEPTH 

1 
OEV. 

WIRE L I N E RECORD REEL Ma ', 

SIZE KX LINES 

FT. CUT OFF 

FT. SLIPPED [ 

1 PRESENT LENGTH j 

TOM ML OR TRIPS ! 
SIHCE LAST CUT ' 

TOH ML OR TRIPS I 

ROTARY 
RPM-

VT. ON 
1 BIT 
'IOOO* 

DIRECnOH 

PUMP 
PRESS 

PUMPKL 

" ^ 
. 

VP.M. 

DCPTH 

^ ^ PUMP NCX 

tl&' 

DEV. 

S.P.K 

««Bf° i 

M f i 

1 • • i 
1 DRILLER i 

FORMATIOH 

(SMQ* CORE RECOVERY) 

P r . O . V * * - . 1 PJ P . ~ r t ( * . 

DIRECTION DEPTH DEV. 

ROTARY 
RPM 

WT. OH 
BIT -

1000»; 

DIRECTIOH 

. PUMP 
PRESS 

?iOt> 

,-';-^''FUMP MX 

y ^ 

Ihf 

S.P.M 

OEPTH 

-i:^''pUMP KX 

UHER 
SIZE 

DEV. 

I F . a 

Mt t r ibo ; 
RUN . 

' M f 
4,/^ 

D r v " 
T r p r?^-f t^ l^ lP? 
p / i - , 1 ^ / L/~ye. n ^ €. t.j,ye< i '4—Ci£j G \ f i 

( ^ ' ^ -Ss-.'y. • •• - - -• -i 
ClecA,. . ! ).*f5i,^ , v ^ ^^ i > . A « , ; j e r fv.ile- • 

Tr- i p \ r-.\ \-\ „ \,. f\ P:o ifc . > p -̂  n t,' '• 
R«»«>. ../>. A n 4 n ^ W t » - ^ / y i yu i lA ^n- t - rt^fi.i"ki Jlc.-i>j J l l V Lxr^ 

L A ^ o-.ii-t-'N ..<" s-fj.,-^ J f i r 1 "lu-E. j± . . . . ^7 ' 
^ ^ , t ; S 2 E t ^ 3 1 . i r ' ^ ' ^ 

DIRECTIOH DEPTH DEV. 

^ € ̂  
,0, r w i ' m. 

size l ^ J t , 

DIRECTION DEPTH 0 

ir'" (S^ 

EV. 

1P.M. 

J \ ' r *•• 

^ ^ t t y v c ^ 

METHOD 
RUM'*-

M i 

DmECTIOH 

1 

T'/' )'f oiy-f-
/ ? / . M A « _ ^-XV-'-!*- / - / A. . M . « <!• .—--

• 



E>̂ SE WELL HO. 1 

PtRATOft 1 
pN 

GHATbfiEOF O P E « A T O R V X E P R E S E N T A T I V E 

'^/XA<A3I[^-4 ̂ ^̂ ^̂ ^̂  
O.P. s i z i v l WT./FT. %A0E TOOL JT a D 

I I M E D iSTRiaUTtON - HOURS 

a 

TRIPS 

aMfeL«. 

«UN CASING 
J CEMENT 

CEMCKT 

i f t p : ' * 

TEST B.aP. 

•LUC BACK 

MUEEZE CEMENT 

tMUf. 

M L WORK 

-

0 

A. P E R P ' r r N 

a SWABBINO 

(LTOTWC 

F. AOCirHX 

& 

TALS 

MORN. DAY 

; 

EVE. 

(OFFICE USE OMLY) || 

CONTR. a p . 

'OPR.ap. 

a ' t t p . 

A»C«Y 

NO. 

TYPE THREAD STRING N a 

D R I L L I H G ASSEMBLY 

BIT 

STB 
RMR OD 
D.C 

ID OO 

STB 
RMR OO 
a c 

RMR ' OD 

STAHOSOP 

SIMCLES OP 

KELLY DOWN 

TOTAL 

FT 

FT 

FT 

FT. 

FT. 

FT 

FT, 

FT. 

FT. 

'T , 

WT. OF STRING LBS. 

HO, ' ' D R I L L I H G ^ E M B L Y 

BIT 

L*^w Pi 
STB ^ p ^ 

RMR yldo 
a c 

ID 0 6 

STB 

« w i - SP, 
ID 00 

RMR OC 

S T A K > S O P 

SINGLES DP 

KELLY DOWN 

TOTAL 

FT. 

P FT. 

r 
FT. FTr 
FT. 

FT. 

FT. 

FT. 

FT. 

FT. 

WT, o r STRtMG LBS. 

HO. DRILL IHG ASSEMBLY 

BIT 

TTB 
RMR 00 
urc 

ID 00 
TTI -
RMR OD 

a c 

STB 

r j . 

A P i W E L L N U H B E R nTt 
C O N T R A C T O R RIG NO. 

S I G N A T U R E O F C O N T R A C T D R - S T O O L PUSHER 

PUMP NO. PUMP MANUFACTURER 

i l T RECORD 

BIT TO, 

SIZE 

lADC CODE 

MFG. 

TYPE 

SER. NO. 

JEI3 l/JT 
/TFA ili2 

DEFFH o u r 

DEPTH IN 

-TOTAL FTO. 

TCTAL MRS. 

i CUT. STRUa 

1 0 D L 

B G 0 R 

GPM/PUHP-PSI 1 

III III 

filT RECORD,, " , ' 7 7 . 

Brr HO, . 

SIZE 

lADC CODE 

MFG. 

TYPE 

SER. NO. 

JEIS W T 

/TFA. in2 

TOTAL HRS, 

1 CUT, STRUC. 

I O O L 

B G 0 R 

GPM;PUMP-PSI 1 

i l l Mt 

-

^ I T RECORD 

RIT NO 

SIZE 

lADC CODE 

MFO. 

lYl 'E 

SER. NO, 

JEIS w r 
/n-A in^ 

DEI'! 11 o u r 

-.ntMl* Kl 

1 1 1 IM 

-

TYPE STROKE 
LENGTH 

7" : ; ' ' * i lUD RECORD ,:.^.^-V,*;"' 

TIME 

WEIGHT 

PRESSURE 
GRADIEMT 

VISC-SEC 

PV/YP 

GELS. 

W L - C C i 

pH 

SOLIDS X 

/ 
/ 

/ 
/ 

/ 
/ 

MUD JL £HEWCALS ADDED | 

•-"•••:'./|f^;.j5jjyD RECORD 

TIME 

WEIGHT 

PRESSURE 
GRADIENT 

VISC-SEC 

PV^YF 

C E L l 

WL - C C ' l 

pH 

SOLIDS* 

MUI 
TYPE 

/ 
/ 

D&plEMiC 
AMT. 

/ 
/ 

ALS ADDED 
TTPE 

/ 
/ 

T T S T T -

i l U O RECORD 

TIME 

WCICHT 

PRESSURE 

VISC-SEC 

PV/YP 

O E L X 

^H 

SOLIDS % 

/ 
T p 

/ 
- P 

~\ 

/ 
p -

tt 
D 
0 
K 

t 
Z 
tt 

i 

K 

I 
• > • 

. 

i i 

', 

i 

> i 

FIELO Oft nST. 

LAST 
CASING 
TUfiING 

OR LINER 

"" 

COUNTY 

MAKE 

ii?i:-,"-.FOOTACE.,;->-;.^-.,_ 

l5x->"<»< 7 .P : TO - y p ' 

- DEVIATION 

RECORO 

D«_0 
RM-R 

CORE..C 

DEPTH 

TIME LOG 
.—FIKK- TO 

ELAPSED 
TIME 

i V ; " iOOTAOE 

i-l riUM 

' 
^ TO 

DEVIATION 
RECORD 

OR-D 
RM-R 

CORE-C 

DEPTH 

r f m . 

^ 0 0 
TO . 

ELAPSED 
TIME 

fOOTAGE 

noM TO 

DEVIATIOH 
RCCORD 

DR-D 
RM-R 

CORE-C 

DEPTH 

FROM TO 
ELAPSED 

TIME 

WT. I C R . 

CORE 
Ha 

Ha 
JOINTS 

STATE 

FEET RKB. TO 
CSCWX SET AT 

^ 4 , ' > ^ FORMATIOH 
s . ^ ' T ^ (SHOW CORE RECOVERY) . ; -

DEV. 

CODENa 

CORE 
KX 

OIRECTION DEPTH - DEV. 

WIRE L I N E RECORD REEL KX %.. \ 

SIZE 1 KX LINES 

FT. CUT OFF 

rJT, SLIPPED 1 

1 PRESENT LENGTH [ 

TON ML OR TRIPS '• 1 
SINCE LAST CUT f- ! 

CUMWJiTlVE % 1 
TON ML OR TRIPS £ j 

ROTARY _WT. OH 
RPM^ BtT.t-.. 

DIRECTION 

T r i i f -
-PRESS 

V . ; : P U * M X . 

^UNER 

ivsze 
• I P - M 

DEPTH 

l w » -
w 
k: 
fc 
% • 

DEI^ 

i p j * . 

METHOD.- J 
. RUH • - , ; , ' ] 

M / y - \ 

DIftECTION 1 

. . . . _ . ... J 
DETAILS OF OPERATIONS IN SEQUENCE AND REMARKS 

' 

1 DRILLER 

^ • - , - ' '• FORMATIOH 

^ m "• * " * ° * ^ ^^ "^ RECOVERY) 

OEV. 

CODENa 

CORE 
Na 

DIRECTION DEPTH DEV. 

ROTART 
RPM 

WT OH 
BIT 

tOOOt 

DIRECTKM 

p'SS ^PUUPHO. 

SI'S* 1P.M. 

OEPTH 

Wi^y '̂':-
UHER: 
• M z e i . 

oev... 

' I P . M . 

MttHOD 

v ( ^ : y 

'"Mf . 

DETAILS OP DERATIONS IH SEOUENCC AND REMARKS 

L A V O'^^A^M 0. P. J DC.^ ^ I - ^ \^ .uTi 
/ " J 

L 

/ 1 • ~ ; • " 
[ DMLLER f -

FORMATIOH 

- p 7 \ (SHOW CORE RECOVERY) 

OEV. 

COOEKL 

DIRECTION DEPTH DCV. 

RPM "£• 

DIRECTION 

S% 
•. « » * »tx 

LM» 
SiZI i P J A 

DEPTH 

-
XA 

i-~"*-
R 
•: 

* 
. 
rv. 

I P . M 

MCTHOO 
RU* 

•M f 

DIRCCTIOH ; 

- • 



U r t K A l U K 

/o/oPEftATQ|*S RBWMTJNTATIVE T 
IkATTA FIELD OR DIST. 

Q-c-Ay^y M-^k WIRE L IHE RECORD REEL Ha 

SIGNATURE OF CONTRACTOR'S TOOL PUSHER 

- ^ / ^ 
TOOL JT a D. TYPE THREAD PUMP MAHUFACTURER 

PRESENT LENGTH 

IIME DISTRIBUTIOH - HOURS • 

1 DRILL ACTUAL 

7. LUBRICATE RIC 

L REPAIR RIC 

n , DCVUTtON SURVCT 

I L WIRE LINE LOGS 

11 TEST B,aP. 

14. DRILL STEM TEST 
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TOTAI. HR.I 

itUD RECORD 

7 z 7 

MUO A CHEMICALS ADDED 
T-/H 

, , ••-SM.UO RECORO, 

z z 

MUO AgiEMICALS ADDED 

i M > RECORD 

z z z z 

W D t QIEJIUCALS ADOED 
AMT. I ' TYPE TyPE. AMT. I 

DEVIATIOH 
RECORD 

DR..D 
RM-R 

CORCC 

(r!),"7g»o £ L 

FORMATIOH 
t u n . CORE RECOVERY) 

ROTARY inrOM 

D E V I A T I O N 
RECORD 

^ r ^ ^ 

-/i<W> 

ii. ':3o 
^ ^ 

r ' ^ o 

/ y 3 ^ 
aas 

=& nXi 

^ 

DETAILS OF OPERATIONS IN SEQUEMCE AND REMARKS 

' -JK'^ t , .> " ^ 

FORMATION 
, (SHOW CORE RECOVERY) 

9 ^ 

mk 
W l 

DEVIATION 

CODE NO. DETAILS OF OPERATIONS IN SEQUENCE A>0 REMARKS 

^ 7 
ZT/TrZ// A ZZTt .Js7.„u77...P 

mf: 

/ S ^ y / d ^> VT^-Sf ./• ' ^ y ^ y ' P < l i T̂ r ' / / yr,.-y I -pA/ . /7 

T^yy-yriyiyiyTy-^T-^yy- •y/i.^-.t'py, -< 
7 7 " 

; / ' 
iJ^sL 

ZZTTZPZTTL 
xar-oS'^ /-Toyid. 

T^^y.yj y( A f f . ;?^ y ' / ^ . y - /yif7-r<r.y U yy, 
r^A( / 7-^-^/7.-7^^^/ 7Tr.y}.iy xy/^-fx^Trrc^ 

7^/3rP C'r. 
•fP'P/^pTJr, >'W\ 

• y ^ 

C.r^pL^7P7.-y PTP.. ' . 

A/7~'y^ .Z'/ ' i^, , 'y 'rx a- iT,y/< U . P / ^ Y - ' ^ - H A / C L 

-?j:>7y, a v^^/i-,N''"5L, 

FORMATIOH 
(SHOW CORC RCCSVCRT) -' 

9-; fTC ? v . o 
^ • - J O 
/ 2 : 3 o 

-) ; '.OD 

/Z:'3o 
r . io 
9~.',cO 

tv? 
J 

72.-

p 

W7 

" Z l "lyi7c d P y ^ i ^ 

PRCSS: 

DETAILS OF OPERATIONS IN SCQUCNCl A»«> REMARKS 
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fERATOR 1 

IGNATURE OFOPERATOR'S REPRESENTATIVE 

D.P. SIZE WT./FT. GRADE TOOL JT a o 

I t M E DISTRIBUTIOH - HOURS 

10. - OPERATION 

. RIG UP ANO 

I REAMING 

• CONDtTKJHMUO 

STRIPS 

- a ^ L ^ t S : LINE 

• 1 CEMENT 

WAIT OH 

"• f t f tP. 

-. PLUC BACK 

. SQUEEZE CEMEKT 

V FISHNC 

i 
u 
J 

1 

B. TBC TRIPS 

E. TESTING 

TOTALS 

MORN. DAY EVE. 

(OFFICE USB ONLY) || 

L W/GONTR. ftp. 

L W/OPH ftP. 

LWIVftP. 

i. STAKMY 

TAL DAY WORK 

II 

HO. 

TTPE THREAD STRING NO. 

' 
D R I L L I N G ASSEMBLY 

(At M d •< MVF) 

BIT 

STB 
RMR OD 
a c 

ID 00 
STB 
RMR OO 
ftC 

RMR OO 

STANDS DP 

SIHCLES DP 

KELLY DOWN 

TOTAL 

FT. 

FT. 

FT. 

FT. 

FT 

FT. 

FT. 

FT. 

FT. 

WT; O F STRING L B l 

HO. D R I L L I H G ASSEMBLY . 
, ( A l M d . l M w . ) , 

•" / 
i g , - / <i .L 

' ^ y n 00 
o-'^yi 

l o V O 00 S S ^ e / ^ 

,̂ °Dc- °° 
RMR ^ { l ^ Ot 

D C 

STAKJSDP 

SINGLES OP 

KELLY DOWH 

TOTAL 

/ . J - O FT. 

,0.00 
3 i P FT. 
I .OO FT. 

1.50 FT, 
3).54,PT, 
? ) . ) O F T . 

•5.1 ?-JO 

FT. 

FT. 

FT. 

FT. 

WT. OF STRING L B l ' 

HO. D R I L L I H C ASSEMBLY 

(A» M / ; I »».) 

ITS 
RMR OO 
D L C . " -

ID 00 

ITB 
R M 00 

ftC 

STB 

STANDS DP 

SIMCLES OP 

FT, 

FT 

FT 

FT 

FT. 

C O N T R A C T O R 
I 

^//f 
RIG NO. 

S I G N A T U R E O F C O N T R A C T O R ' S T O O L PUSHER / ' 

PUMP NO. PUMP MANUFACTURER 

I I T RECORD 

Br rNO 

SIZE 

lADCCODE 

MFG. 

TYPE 

SER. NO. 

JETS w r 

TOTAL FTG. 

TOTAL HRS. 

R cm SIRUC 
[ I O O L 

GPM/PUMP.PSI 

I 1 1 1 1 1 

I I T R E C O R D . , 

BIT NO 

SIZE * * 

l A D C C O D E 

MFG. 

TYPE 

SER. NO. 

JETS w r 

/TFA m2 

0 CUI. SIBUC, 

t -4^ S •' -
GPM/PUMP-PSI 

I I I 1 II 

^ I T RECORD -

SIZE 

lADC CODE 

MFG. 

TYPE 

JEIS 1/32-

/ IVA in^ 

n n r n i o u r 

Dr i ' l ) ! IN 

T ^ i Y M . FIV., 

HHAI. IH.S 

1 1 1 III 

-

TYPE STROKE 
LENr-TR 

i l U D RECORD 

TIME 

WEIGHT 

PRESSURE 
CRADIEKT 

Vise-SEC 

PV/YP 

-GELl 

W L - C C l 

SOLIDS* 

/ 
/ 

/ 
/ 

/ 
/ 

• MUO A CHEMICALS ADOED 1 
— T V f r P 1 - r ^ — 1 =^—1—Tt:^^—1 

,: ' ' . i l .UO RECORD " ' y - - 7 

TIME 

WEIGHT 

PRESSURE 
GRADIENT 

VISC-SEC 

PV/YP 

G E L l 

WL - C C l 

FN 

SOLIDS* 

MU( 
TYPE j 

rv» 

/ 
/ 

4 ^ ^ 

1.e<) t 

/ 
/ 

ALS ADDED 
TYPE 

H'l^ 
? ; t 

/ 
/ 

AHT. 

i H J D RECORD 

PRESSURE 

V ISC-SEC 

PV/TP 

»M 

SOLIDS* 

/ 

Z r 
/ 

P ^ 
/ 

• p r 

t A i O i CHEMICALS ADOED 1 
TYPE AMT. 1 TYPE 

1 
A M l ^ 

7\ 

I, 

i 
,*-

i 

1 
2 

at 

1 

I 

FIELD OR DIST. 

LAST 
CASING 
TUBING 

OR LINER 

SI2E 

COUNTY 

MAKE 

X O O T A G E . 

FROM • TO • , . 

DEVIATIOH 

RECORO 

DR..0 

COflE..C 

DtPTH 

TIMELOC 
F(HW 

? : ^ 
t ,y :^o 

.-/{JO 
^:ao 
7 ' 3 ^ 

TO 

/ r ^ ; ^ 
y ; 3 ^ 

. . . . <>t 

7 ' 'dH 

^ / ^ 

ELAPSED 
TIME 

.</Z 
r2. 

P ^ 
' ' P 
P 

•' : • i O O T A G E S i V ' r ' S , 

. FROM , 

l^o 
^^ T O . .,• 

\ ' h ^ ' 

DEVIATIOH 

RECORD 

DR..D 

CORE..C 

DEPTH 

TIMELOC 
n s i H — 

' i ' .oo 

^,-,?o 
^ ' ciZ' 
7 r ^ 0 

TO 

s?,-,-y) 
?,"(00 

V'^o 
\ ^ \ 0 0 

ELAPSED 
TIME 

V2. 
??/2P 

4/? 
va 

. , 1 0 0 T A G E 

FROM . TO 

DEVIAT IOH 

RECORD 

CORE-C 

DEPTH 

FROM TO 
ELAPSED 

TIME 

WT. AGR. 

CORE 
NC 

OEV. 

CODENa 

r^^/ 

// 

/ ^ 

/ T i 

CORE 
MX 

DEV, 

CODE NO 

17. 
- 1 . ^ 

^ ' 

OEV. 

COOCKX 

Na 
JOINTS 

STATE 

FEET RKB. TO 
CSC Hft SET AT 

•-.; FORMATIOH -•... 
• (SHOW CORE RECOVERY) . 

DEV. 

WIRE L INE RECORD REEL K X ; 

SIZE 1 K L UNES 1 FT. SLIPPED ' | 

FT. CUT OFF PRESENT LENGTH [ 

TON ML OR TRIPS ', 

TON ML OR TRIPS 1 

ROTARY 
RPM 

WT.ON 
BIT 

lOOOi 

PUHP' 
PRESS 

•'.;. P I M P K X 

UNER 
SIZE IP .M 

DIRECTION DCPTM 

S'-puMPHa 

T ' ^ S " 

DEV. 

I P . H 

»VJ?° i 
• M f \ 

DIftECTION 1 

7 \ • 
DETAILS OF OPERATIONS IN SEQUENCE AHD REMARKS ( ^ \ I - H ; " 7 * - ' 1 

y r P T T " <r.y/ p / ^ / 7 7 6 y - Y 7 r v . C ' ' ' r ' ^ ' ^ , - " ' i 
- P T P i » t 7 - y p T / P y . X ^ cZr^^v-^yP - ^ f ^ •"~-^--" i 
^ r < s / ) r y ' i f - f ,/,7 ' p . ' T 73. ' y y ,r h ^A v .̂-r St.<.b \ 
/ ? » , * r j r̂ ., A - y , 'yyy \ 

P . " ' ^ ' >.tP pAy7.,hi<:.-y77yy ''/A T i < s . : m A p . . '.T, 
l l<£ ^y. ' /yTy'^y 'F Ĵ '.-T ,T/*-1r ' ' ' ' ' ' 

l « "4^ - ' /tdl£./^^QLd^4^^/ 
+ L FORMATIOH 

(SHOW CORE RECOVCRT) ' "̂  ^ 

DIRECTIOH DEPTH DEV. 

"s-r WT.OM 

DIRECTIOH 

i pu ip 

7y^ •; 

y.:.,.-y. ••.:.:• • : 
'̂V^ P U T H a 

lujg- ',' IP .M 

DEPTH 

P i - ^ 
U W R 
•;azE.-' 

OCV. 

I P . * 

MftrtOD . ] 

'M f \ 

^ « i r r t e K \ - l ,- ..A^ 1 

Ljui-h AM Cew^f^ iV •^* ^ i ' - ^ " ' I f • ft,*^ "veici/. i 
Ct.i-t Cnhii^yO.h:./ p i ' fc^ H C n - « , i M 2 i 

LVelA i V d l K t r t i ON / 

b> 
i ^ P . i ' \ ' ' i 

^ 1 

1 

l ' ^ " y^^^7<fkP7:.... 
FORMATIOH / 

(SHOW CORC RECOVERY) . . ; • ' • ' . ' 

DtRECnOH DEPTH DEV. 

"ssr 
,'O0B»5 w. Cr*̂ -"*̂  

>is- S#J1 

DmeCTIOH DEPTH 0 

KfurMx -

-̂r-
: > ; • • 

k 
e». 

1P.M.-

MTTHOO •• 
RIM • 

"St^i 

OtRECTlON ; 

J 

_.-
' 1 

i 
—P~- 1 

— p - ' i 

• ^ ^ • ' - ' - ^ 



_. . . , .»es" 

I . 

6 N T J ( T I V E I 

II 
GRADE TOOL JT a D 

I I M E DISTRIBUTIOH - HOURS 

>DE 
a - OPERATION 

OJNOITIONMUD 
> a. ORCULATE 

TRIPS 

-SiU^LINE 

• 4 CEMENT 

• - f t a p . 

• 

PLUG BACK 

1 

1 

s 
-1 

s 

a. TBC TRIPS 

ftSVABStNC 

E. TESTING 

TOTALS 

MORN. DAY 

/ 

EVE. 

6AV M M TTMI ktatARV 1 
(OFFtCC USC ONLY) | 

• I W/CONTR. ftp. 

« l W/OPR. ftp. 

n i ,wcyo.K 

• I STANDBY 

OTAL DAY WORK 

O. OF DAYS 
-ffOMSFUO 
I M I *T IWF 1 

NO. 

/ 
/ 

'f' 

— 

/ 

TYPE THREAD STRIHG NO. II 

• 

. 1 
DRILLIHG ASSEMBLY 

(Al . . i . , t . . . ) 

BIT 

A'Jri^i//) 
STB ^ 
RMR . 00 
a c 

ID 00 
STB 
RMR OO 

n*? * 
RMR 00 

• / i 
iCllTyifMA 
QU.Fi, 
STAMOSDP 

SINGLES OP 

KELLT DOWN 

TOTAL 

, 7 ^ ^ T 

-? r / y 6 

-FT. 

/ ! } . ^ 3 * A 
FT. 

FT. 

FT. 

. ^ Z7d 
/ * S/J 

/ " ^ . ^ / U 

FT. 

FT. 

F,T. 

WT. o r STRING L f t i 

NO. 

/ 
/ 

1 
.3 
-y 
/ 

'-j^'i-'6R»1UHG'AKCMBLY.' 

•"^AA 

A,'ASA 
S T ? * 
RMR Oo 

• "wpCO * 
f^KMWw 

ID 00 

RMR 00 

X///? 

STAMHOP 

SINGLES OP 

KELLY DOWN 

TOTAL 

. ^ 0 " • 

2. (»r) 
FT. 

2 .70 PT 
i 'Vi) 7 

/cJ^.s^f 
FT. 

iP-(^1 

FT. 

FT. 

O ? ^ ? " • 

? < " ^ S | P T . 

WT. OF STRING L f t i 

—rr 
HO. DRILL IHG ASSEMBLY 

(Al M O I Mwr) 

TTi 

Tire • 
ID 00 

TTB 
R M 00 

ftC 

STB 

STAMOSDP 

JINGLES t>P 

KELLY DO»* 

- 1 

FT, 

FT, 

PT. 

FT, 

FT. 

FT 

• . . 

S I G N A T U R E OF CC z 
^ 

PUMP HO. P U M P k " 

'/^JIS 
1 

•: LAST 
r, CASING 
•• TU&ING 

;,.OR LINER 

1 

4 I T RECORD , 

urrNO, 

SIZE 

lADC CODE 

MFG. 

TYPE 

SER. NO, 

JEIS w r 
/IFA Iii2 

TOTAL FTO. 

TOTAL HRS. 

D 
U 

b 
1 0 D L 

GPM/PUMP-PSI 1 

Ul- M 1 

• ; y . ' - - ? j a r r > E C O R O 

n r r NO, 

SIZE • 

H D C CODE 

MFC. 

TYPE 

SER. NO. 

-JEI3 w r 
/TFA lii2 

TOTAI . H f W 

0" CUT. STRUC. 

I O O L 

GPM/PUMP-PSI 1 

1 1 1 1 1 1 

J I I T RECORD 

SIZE 

lADC CODE 

MFC. 

TVTE 

SER. NO. 

JEIS m r 
l \ y K in2 

DEI'ITI OUT 

DErDI IN 

ixyi'AL Kir., 

TOTAL MILS, 

i l l 

R CUT, SIRUC. 

\ I I O I D I L 

I I I 

* , ; • ' m i \> RECORD ' -• ' ' ; • ' : • . . : • • : 

TIME 

WEIGHT 

PRESSURE 
GRADIENT 

VISC-SEC 

PV/TP 

GELl 

W L - C C i . 

pM 

SOUDS* 

Z-/ -Z-1 

MUO A 01EMICALS ADDED 

. 

-7-/ 

i l U D RECORD 

TIME 

WEIGHT 

PRESSURE 
CRAOtEHT 

VISC-SEC 

PV/TP 

CEL l 

W L - C C l 

F N 

SOLIDS* 

' 

/ 
1 

/ 
/ 

MUO I CHEMICALS ADOED 
TYPE 1 A J T . 1 T V P E 

i l M D RECORD 

WEIGHT 

PRESSURE 

VISC-SEC 

PV/YP 

pM 

SOLIDS* 

/ 

p -
/ 

- 7 -

MJO A O I E M I C A L S ADOED 

/ 
/ 

• u t l . 

• TT:. 

1 
P -

3 
0 
1-

t 
X 

i 

5 
0 

\ 
z 
IH > 

f-

SIZE 

1 
MAKE 

: j g | ' ;̂ ROOTAGE :C./ 

^ F R O M 

|:-
j ; -
%-: - . 

IDEVIATION 
ly: RECORD 

0R_0 
RM-R 

CORE..C 

De»TH 

4, ' TIME LOC 

"rf/^ 
" , ' W 
j A . r f O 

> '3(3 
^ , ^ c 
• ; 

.. 
•; 

<; <̂o 

Z ' , ^ " 
P -'^Ct 
7 '.2'-:^ 
^ " - " ^ 

ELAPSED 

• / 

77 
7 7 ^ 
. < 
. . ' jy i 

m . j ; i P O T A G E - - ^ | | | 

Î FROM,-,--

(-
\. 
• \ - ' 

-m.- : / : ; . 

}£EVIATIOH 
^, RECORD 

DR..D 
RM-R 

CORCC 

DEPTH 

't<7^ 
'g;i'> 
-ficGa 
\TV^ 
/ •oo 
- v ^ . 
O.'.'hO 
3 , ' i d 

TO 

^•f<? 
/^•,^o 
\t'.}>0 

r.oo 
; , - -0 

y : ^ 
3 : 3 0 
H-co 

ELAPSED 
TIME 

'A, 

X Z ^ 
1? 
'7?-
V 
r 
1 

' / 2 -
tejjji* fOOTACE 

^ . ' . n t o M 

'!.(,. 

f? 

TO 

- D E V I A T I O H 

; RECORD 

TIME 

- i FRCM 

•i 

\ 
', 

i 
-': 
B. 

DR..D 
RM-R 

CORCC 

DEPTH. 

TO TIME 

WT. & CR. 

CORC 
KX • 

# 

oev. 

/ y 

7 

CORE ': 
;';_Ha.. :-̂  

DEV. 

CODE NO 

2 . 

1 ^ 

CORC 
KX 

DEV. 

CODE MX 

, 

Na ' 
XSIHTS J 

FEET RKB. TO 
CSC Ha SET AT 

. •.-.-.-•' .'.-.M-.li^'.-'i FORMATIOM •••" y f ' - ' ^ ' 7 . ;•: •' 
•";^:i,(SMow CORE R E C O V E R Y ) ' C o - ' : • ; P : [ 

WRECTfON 1 OCPTM OCV. 1 

-
SIZE |NaL|NES 1 FT. SLIPPED I | 

FT. CUT OFF PRESENT LENGTH ] 

TON ML OR TRIPS 1 
SINCE LAST CUT I 

CUMULATIVE 1 
TON Ml. OR TRIPS . 

ROTAJir RT.ON 
RPH BIT. 

IOOO • : 

DIRECTION 

P l » e 
PRESS 

- n v K H 

"»SI" I P . M 

DEPTH 

; iWNa 
LIHER 
SIZE 

-OEV. -

&P.K 

"vr", - ; 
' M f \ 

• ORECTION . - ; , 

y 7 . ' V , 7 L 7 i > r ' P J / r / Z '17 > i }a-7 / ^ ^ . f i d \ 
y 7 T . m ' i : y •KT' 7^ rPT^7 l . r y , r f 7 fy f *4 -c^ fX^ ' / l / . ^ ' ^y ' ^ 
•777yS/ry .̂ > , ^ ^ i ^ f f T j ^ T P ^ u / . , - r T . U . 
r i - r / C / t y : . - , f - r ^ y y V ^ 1 

' I n P / 7 y p 9 / 7 S ^ > i y •Jr?/'yy/l / , 'y,/ <£1̂  i 

t 

« n ^ « ^ F ? / < i ^ <TdJ.Uy>dP^ 
l O R M A T I O H 

(SHOW CORE RECOVERY) x 3. , •> 
*• y. - y - ' \ 

DIRECTION OEPTH DEV. 

ROTARY 
RPM 

w r ON 
BIT 

DIRECTIOH -

PtMP 
PRESS 

P U T N a • 

ss I P J * . 

DEPTH 

^ ^ ^ N O L ' 

"i'S?' 
SIZE.: 

DCV. 

I P . * 

MttHfiO 

Mf: ' 

DETAILS OF OPERATIOHS IN SEQUENCE AK> REMARKS 

• ^ ^ ' ' ^ , « ( 1 . / 
U7t,K- )=sirt C3r\ \ \«hU*- r U r ^ - l - (f C l t ' - .n^ i / ^ - . fi'Lyy\{= 

y\ . a -. , - , 

C^H Qi 'V l f tM yr ,o! \ 1 
, 0 / - ; \V / i v p a / ^ O n / l 

fi;,-),-;<^ ,~M /̂ l<-»fl>/ / 
O y y i ' 1 
t , ) . , r \ ' - n r J . t i , lm k«^ 1 ORILLER Cr-fl.gi..-.f y f f . c r s a \ . 

FORMATIOM 

(SHOW CORE RECOVERY) 

OtRECTtON DEPTH DCV. 

ROTARir 
RPM 

WT.ON 
t n . . 

mo*. 

DIRECnOH 

SS 
- ' ; . fuif NO. 

U H M 1, 
a n . , t P . M 

O ^ T M 

1 

«lWNa 
. l A 1 - -

'-iaf 

DEV. 

IP.M. 

METHOD 
RUN 

' M 

DIRECTION 

DETAILS OF OPERATIONS IN SEQUENCE AM) REMAAXS 1 

' - ' - • • • " i 

• - ' \ \ . ; 

... 797.. :.._ ^ ryP/ y 
- — 1 , / - / 

P y 
- 7 

y . , 
T i 1 . : 
- 1 I / 1 " 1 



UGNATURE OF OPERATOR'S REPRESENTATIVE 

D . P . S I Z E W T . / F T . G R A D E T O O L J T D 0 . 

I IME DISTRIBUTIOH - HOURS 

O D E 
•fO. . O P E R A T I O N 

- • — - ' ^ ^ 

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

. T R I P S 

W S & L M t 

i C E M E N T -

' ^ ^ \ , ' m 

l < 

r E 

J R 

• L 

-Ql 

T 

X P . 

ST B . a P . 

L L S T E M T E S T 

U C B A C K 

J E E Z E C E M E H T 

• H N C 

L WORK 

-

e . T E S T I N G 

F. A O O i r N - L 

T A L S 

H O R N . D A T 

. ' • 

l i t . 

• 

1 

( O F F t C C USC O t C T ) | 

CONTR. ftp. 

3 P R . f t P . 

/ f t p . 

O O B Y i 

A T WORK 

., 

"J^-

' < - " • 

-': 

AYS 

I V E 1 

H O . 

„. 

T Y P E T H R E A D 

/ 

S T R I N G H O . 

-
D R I L L I H G A S S E M B L Y 

( A l n t r f • ( f * „ , ) 

B I T 

S T B 
RMR O D 

a c 
I D 0 0 

STB , 
RMR 0 0 

ftC 
I D OO 

RMR a o 

S T A M O S D P 

SINGLES OP 

K E L L Y DOWN 

T O T A L 

F T 

F T 

F T 

F T . 

F T . 

F T . 

F T 

" l 
F T . 

P T 

V T . OP S T R I N G 

m. 

L B S . 

V ' DRILLIHG ASSEMBLY 

B I T 

S T B 

a c 
I D OC 

S T B 

fm w 
I D ^ o c 

RMA OC 

S T A W S P P 

S I N G L E S OP 

K C L L Y D O W N 

T O T A L 

P T . 

F T . 

rT-
PT-

F T . 

F T . 

F T . 

- F T . 

F T . 

W T . O F S T R I N G 

H O . 

L B l 

DRILLIHC ASSEMBLY 
( A l • M / ^ I M W ) -

1 T B 

T C C 
I D OO 

T n 
R M I 0 0 

ftC 

t T B 

S T A N D S p p 

S l H O t t l . CP 

K E L L Y O O W H - -

r « » „ 

F T , 

F T . 

F T 

F T . 

F T 

—f 
• 

^ ( l ( y 
SIGNATURE OF CONTRACTOR'S TOOL PUSHER / 

P U M P H O . P U M P H A H U F A C T U R E R 

I I T RECORD 

BIT. NO, .. 

S I Z E 

H O C C O D E 

M F O , 

T Y P E 

S E R . N O . 
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î " 

E L A P S E D 

/pr 

WT. & C R . 

CORE • 

na,. .;. 

O E V . 

/7^^r 
h ' / / 

1/^7-^ 

^ J i o O T A G E ; ^ 

^*" '-
-4H 

.;'•,-V' 

1V- '̂ '̂  

HiH 

... .. 
i E Y I A T I O H 

, R E C O R O 

-

st-s 
O M t C C 

D E P T H • 

-TBOB 1 

^:co 
-i 

• 

'Ji&O 

Bi^c 
(£:<,'=> 
! l ' i o 
K '^ t , 

y 

T O 

^ • c o 

*?'.v> 
12-: ff" 
)i.'.V> 
1; 4'> 
P'l^Xj 

E L A P S E D 
T I M E 

1 
77 

-Z^ V?. 
/ 

Cf ' / x . 

^ i i : loot not ' • 

• i>*» 
it­

s'-
• , ' : • 

T O 

D E V I A T I O H 

( . R E C O R D 

_ 4 J l ! f f l l _ J . 

1 

— 

R<?(? 
? b o 

i 2 i d_ 
^ 
i -

if 

D R _ 0 
R M - R 

C O R C C 

D C P T H 

TO 

3'd̂ \.̂  
yzz-' 
's ':cyP:> 

E L A P S E D 

T IME 

-

CORC 
M X 

D E V . 

C O D E H & 

C O R t ' 

O E V . 

C O O C K X 

_ J 

H a 
J O I N T S 

S T A T E 

F E E T R K B . T O 
C S C K X SET A T 

, : F O R M A T I O H -

V . ' . ^ • .•.(SMCm C O R E R C C 0 V E R T 1 _ ^ . ; - - - > : ; . . ; > " ; . , : : . 

D I R e C T I O N D E P T H D E V . 

. 
W I R E L I H E R E C O R D R E E L K H I 

S IZE 1 M X L I N E S I F T . S L I P P E D \ 

F T . C U T O F F 1 P R E S f N T L E N G T H J 

T O N ML OR T R I P S i 
S INCE L A S T C U T ; ; 

T O H M l . OR T R I P S \ - • I 

R O T A R Y 
R P M 

WT. O N 
B»T 

IOOO* 

O I R E C T I O N 

P t N P 
PRESS 

• ; - ' ! „ ' p i B i P K X 

•SI" I P . M 

Pl»*p«. 
?-^' 
'^' 
) • -

:-
D C P T ^ ^ i ^ -

. ;•.*'"-:. 
DEV. 

I P . K 

'W° i 
' M f i 

/ • n . ^ / ' ^ . . l . l / . ' ^ . . r ^ / - t - 5 , ; / i 

'2,.'.ZcL' , ^ . . ^ i 
TSA/i^Z T ^ ^ P , \ 
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'Slim Hole" Drilling Program 

Objective: Drill/Complete exploratory hole to ±1500" TD and evaluate 
formation. Conductor casing 13 3/8" set at ±40-120", surface 
casing set at ±250'-400', 6 \ I P open hole to 1500" or producing 

formation. 

Prepared by: Jay C. Hauth, July 1Q88 
Version 2: October, 1988 
Version 3: April. 1989 



I Sequence o f O p e r a t i o n s 

1. Construct location and sump per rig requirements. 

2. MIRU rotary drilling rig. 

3. Mix spud mud per attached drilling fluids program 
3 ^ 1 > * - | l | 2 4 P ' / ^ " k c U -^tyi-Z-O" <f.»̂ 'c7cy.yJ-<ŷ  ( ^ J ^ - J - ; 

4 Spud well with 17 1 ! T bit and drill to ±40-120". Run and cement 13 
3/8" conductor:per attached cementing program. Optionally, run 12"" OD X 
.375"" wall ASTM A53 gr B, seamless or ERW pipe, w/butt weld ends. 
Optionally, install rnaster valve and rotating head w/ 6" flowline per 
attached drawing, per supervision/geology direction. Note requirement for 
±50" handwheel extension with optional master valve. 

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

1. Electromagnetic inspection of tubes (Sconoscope or Scanalog) 
2. Wall thickness and cross-sectional area (Ultrasonic or gamma ray) 
3. Tool j t inspection (electronic or mag particle) 

Also check to see that all drill collar connections have been mag particle 
inspected and that all bottom hole assemblies have been magnafluxed prior 
to delivery. Note condition on Tour Sheet. Ensure that 7" casing is on 
location and in position to run. Ensure all casing accessories, wellhead 
equipment, and circulating head are on hand. 

6. RIH with 9 7/6"* bit and dril l with mud to ±250'-400, depending on 
geology. Remove thread protectors, clean threads, drift and measure casing 
while drilling surface hole. Measure KB height and log on Tour Sheet. After 
casing point has been selected, dri l l any additional hole that might be 
required so that casing can be landed within 1" of bottom, and sti l l space out 
correctly oh surface. Maintain hole as straight as possible vv-hlle drilling. 
Take drift shots every 100-200". Run maximum reading thermometer on 
each survey. Maximum angle at TD A degrees or less. Maximum rate of 
change 1 degree per 100'. Monitor and record flow line temperatures every 
hour. Catch 2 sets of formation samples every 10'. 

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

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

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

10. When mud is In good shape, cement casing as per attached cement 
program. Monitor and record cement data to assure adherence to cmt. 
program. Catch cement samples. If possible, reciprocate casing while 
pumping cement. Land casing approximately 1' off bottom. Center casing In 
rotary table. 

11. WOC 8 hrS; (check samples to detennine if additional time is req'd) 
Monitor cement in annuius. If it falls back, bring it back to surface with 1" 
pipe. 

12. Land and cut off 7" casing. Weld on 7" x 300 SR Starter flange. Test 
between welds. Check with level to be sure flange Is on correctly. Cal lout 
sui'veyors to survey casing head location. 

13. Make sure that BOP equipment has been inspected by the manufacturer 
or an authorized agent prior to arrival and that all equipment Is proper and 
In good shape on del ivery. Nipple up BOP equipment per attachment Test 7" 
casing and BOP equipment to 500 psi with BLM representative present to 
witness. Log test data and request BLM witness to sign name and successful 
test completion on Tour Sheet 

14. Trip in hole with 6 1/4" mill tooth bit and tag cement Log top of 
cement on Tour Sheet Drill out baffle plate, cement and float shoe from 7" 
csg with spud mud. Drill 10' of formation and then trip to pick up button bit 
or hammer/hammer bit. If the decision Is made to air dri l l , run float in bit 
sub and unload mud out of hole with air on the trip back in. If the decision 
is made to dril l with mud, then displace the spud mud out of the hole with 
the gel/water/polymer system when you reach bottom with b i t See 
attached mud system details. 

1 
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15. Drill 6 1/4" hole with air, foam, or mud to 1500', or until producing 
formation Is encountered. Test formations per engineer's direction, log per 
permit and engineer/geologist requirements. Operate BOP on each trip out 
of hole and log on Tour Sheet. Ensure accumulator is holding pressure. 

16. Upon reaching TD, circulate hole clean, laydown dril l string, ND BOPs. 
clean location and release rig. 

17. Subrnit all reports as required by regulatory agencies. 
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Dr i l l ing Fluids Program 

17 1/2" and 9 7/8 - surface hole. 0- ±250'-400' 

Mud System: Gel, lime, water, LCM (Spud Mud) 

Mix 15-20 Lb/Bbl bentonite in fresh water. Flocculate with lime. 

Weight: As low as possible with mechanical solids control equipment 

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

Water loss: No control 

Total hardness: No control 

pH: Mix lime through chemical barrel to maintain 9.5-10.5 pH 
Comments: Lost circulation through this Interval is possible. No formation 
pressures are anticipated. Keep plastic viscosity down and yield point up. 
Run solids control equipment continuously. Break circulation slowly and 
trip slowly. Use Desco to thin mud If necessary. 

6 1/4" Hole. ±250'/400'- TD 

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

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

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

Water Loss: No control 

Total Hardness: Below 300 ppm with soda ash. 



pH: 9.5-10.5 

Rheology: Contro) flow properties at reasonable levels with Desco thinner. 
If downhole temperatures increase to where Desco Is not effective, then use 
high temp thinner 

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

Lost Circulation (surface to TD): Methods to be used as fx)llows: 
1. Lost circulation materials such as nut plug, cotton seed hulls, saw dust. 
medium Kwik-Seal, etc. 
2. Gunk Squeezes 
3. Cement 
4. Lighter-than-water drilling fluids 

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

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

Stable Foam Make-up: 
Mix 1/2 - 2 ppb Drispac in water 
I -2 ppb soda ash 
5-10% foamer just before use (use alpha olefin sulfonate for high temp 
foamer) 
Air-Mud ratio required = 100:1 to 300:1 

Special considerations: 
1. Dri 11 Ing recorder to monitor rate of penetration 
2. Catch dril l cutting samples (2 sets) every 10', cleaned, sacked, and 
labeled in accordance with geologist direction. Collect samples every 5* on 
conductor. 
3. All lost circulation zones encountered shall be recorded in Tour book, 
recording both the depth at which the loss occurred, as well as amount and 
rate of fluid lost 
4. In and Out temperatures, both mud and air, shall be recorded in Tour book 
every hour. 
5. Temperatures should be taken with every directional survey by running a 
maximum registering thermometer In the survey Instrument 



Casing P r o g r a m 

Conductor casing: ±40-120' 13 3/8" 61 ppf J-55 BT&C in 17 1/2" hole 
Optional: ±40-120' 12" OD X .375" wall ASTM A53 gr B, seamless or 
ERW pipe, w/butt weld ends. In 17 1 I T hole' 

Surface Casing: ±250'-400' x 7" J-55 20 ppf ST&C Range 2 Casing 

Torque: 3200 ft-lbs * 

Drift ID: 6.331" 

Strength ratings: 
Yield - 2992 psi 
Collapse - 1816 psi 
Tension- 187,200 Ib 

Accessories: 

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

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

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

Notes: 

- Tack weld shoe, also top and bottom of couplings on bottom three j ts 
- Lower casing in hole slowly to avoid formation.breakdown and lost circ. 
- Use geothermal grade thread dope on casing threads 



Cementing program 

±250'-4Q0 X 9 7/8" hole x 7" casing surface job 

Slurry description: API Class "6" or "H" cement mixed with 5.0 gal/sk water 

Requires: .2.301 sk/linear ft in 9 7/8" annuius 

Slurr/ wt: 15.8 lbs/gal or 118 Ibs/cu. f t 

Yield: 1.15 cu.f t../sk 

V/ater requirement: 5.0 gal/sk or 0.67 cu.f t /sk 

Pump time: 1-2 hrs 

24 compressive strength: 2915 psi 

7" J-55 20 ppf STScC casing displacement= .0404 bbl/linear ft or .2273 
cu.ft./11near ft. 

Note: calculate cement Job with 100% excess in open hole; 50% in cased hole 
Is OK. 



H2S Safety 

The H25 safety company wi l l be called out to perform certification training, 
install and rnaintain properly operating H2S monitors, and provide on-
location advice and expertise regarding safety related items. The monitors 
wi l l be rigged up prior to spudding the hole, and the safety man wi l l be 
available on location no later than drilling out the production castng. 

In all matters of safety, the H2S safety man.has the FINAL WORD on 
procedures. NO DRILLING OPERATIONS SHALL BE CONDUCTED CONTRARY TO 
THE H2S SAFETY MAN'S DIRECTION. NO EXCEPTIONS. 

H2S monitors wi l l 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 
recornmendations. 

Windsocks wi l l be installed as to be visible from various areas of location. 
An H2S v/arning sign (with green/yellow/red v r̂arnlng flags) is to be 
installed on the access road, and the appropriate flag wi l l be displayed, 
depending on current operations. Two different briefing areas wil l 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. 

Prior to spud, all rig personnel shall successfully complete an H2S 
training/certification course presented by the safety man. This wi l l 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 wi l l 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. GO IMMEDIATELY TO THE UPWIND BRIEFING 
AREA 

NO EXCEPTIONS UNLESS DIRECTED BY H2S 
SAFETY MAN ON LOCATION 



Blowout P reven te r De ta i l s ; 7" cosing 

8" 900* rotat ing head 
w i th diverter 

Double Hydraulic ram BOP 
6"' 900* 
1-CSO 
1- Dril lpipe 

Choke &K111 spool 
1 valved outlet; 
1 valve and check 

(X> 

8" 300* RF Gate valve 
1 100 psi test; 680 psi 
@ 300 F VyOG 

Ground Level 
7"' Casing head 

6" f lowl ine 

<D 

JCH 9/88 



Slim Hole Completion Details 

Ground Level 

8" 3 0 0 * ANSI RF Gate Valve 
(Master Valve) 

7" Csg x 8" 300*AN5I SOW Wellhead 

±40'-120' 13-3/8" J55 6 1 * 

P ^ ±250'-400' 7" 

( 6 -1 /4" Open Hole 

J55 20^ 

1500' TD; or producing formation 

Not to Scale 



Blowout P r e v e n t e r De ta i l s ; 13 3 / 8 " casing 
( o p t i o n a l , as req 'd on s l i m ho le p rogram) 

10" 900* rotating head 
with diverter 

6" flowline 
w/6" 150* 
gate valve 

±50 ft. extension on handwheel 

XO. as req'd 

10" 300* WK:1 Pwr-seal type 
Through-conduit Master valve 

13 3/8" 61 ppf J 
Conductor Casin< 

XO. as req'd 

-55 
3 
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LITHOLOGIC LOG OF MEI WELL S-89-5 

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

By 
Joseph N. Moore 

Salt Lake City, Utah 

October, 1989 

/ -7pP 'aa>aya (, 



MEI well S-89-5 was sampled to a depth of 1210 feet. This 

report describes the rock types and alteration encountered in the 

well. The report is based on a binocular logging of the chips 

supplemented by petrographic examination of thin sections from 13 

selected intervals. The results of this work are summarized in 

the accompanying lithologic log. 

Lithologic Relationships 

y 

The rocks encountered in S-89-5 are similar to those found 

in other MEI wells with iseveral notable exceptions. From the 

surface to a depth of 120 feet, the cuttings consist of variably 

altered alluvium that contains abundant aggregates of iron 

sulfides. A thin section from a depth of 80-90 feet shows that 

the alluvium contains fragments of Three Creeks Tuff, poorly 

welded rhyolitic ash-flow tuffs, and latite porphyry. Chips of 

white, acid altered fragments occur throughout the alluvium but 

are particularly well represented in cuttings from 80 to 100 

feet. 

Between 120 and 230 feet, the cuttings contain abundant 

coarse-grained crystals of feldspar and dipyramidal quartz, 

fragments of argillically altered rocks, aggregates of sulfides 

similar to those found in the alluvium and chips of latite 

porphyry. The coarse grain size of the crystals and the habit of 

the quartz indicate that the crystals were derived from the Three 

Creeks Tuff (see below for a description of this ash-flow tuff). 

The chips from this interval may in part represent material 

sluffed from shallower depths as well, as lithologies encountered 

below the alluvial deposits. 

Latite porphyry is present between 230 and 440 feet. The 

latite porphyry is fine-grained and brown to pink in color. Thin 

sections of samples from 290-300 and 430-440 feet show that the 

latite porphyry consists of phenocrysts of zoned plagioclase, and 



altered biotite^ The matrix of the latite consists of quartz and 

potassium feldspar that in places, contains numerous oriented 

microlites of plagioclase. The textures of the chips suggest 

that they are part of a sequence of latite flows. Some of the 

latite porphyry in the sample from 290-300 feet has been strongly 

silicified. 

The chips from 370-380 feet (refer to Appendix A) consist of 

latite porphyryiand a fragments of latite porphyry and Three 

Creeks Tuff in a matrix of clays. Many of the fragments of 

latite porphyry within the breccia are rounded. The fragmental 

nature of this rock suggests that it is part of a pyroclastic 

deposit (lapilli tuff) erupted around the vent of the dome that 

produced the latite flows. Thinner pyroclastic deposits were 

encountered in S-88-1A. The increased thickness of the latite in 

S-89-5 suggests, that this well was drilled closer to the vent. 

The age of the latite eruptions with respect to the Three 

Creeks Tuff cannot be determined directly from the lithologic 

relationships. Geologic relationships mapped by Moore and 

Samberg (1979) indicate that intermediate composition dikes and 

flows exposed near Sulphurdale were emplaced after deposition of 

the Three Creeks Tuff at 27 my but prior to the Osiris Tuff at 22 

my. The dikes that were studied in thin section were found to 

contain phenocrysts of plagioclase and pyroxene in a groundmass 

of quartz and feldspar. Because the latite in S-89-5 lacks 

pyroxene, it cannot be correlated directly with these dikes. 

In both S-89-5 and S-88-1A, the lapilli tuff appears to be 

overlain by Three Creeks Tuff. In S-88-1A, the ash-flow tuff 

overlying the lapilli tuff is densely welded. A decrease in the 

degree of welding of the ash-flow tuffs overlying the lapilli 

tuff in S-88-1A would be expected since the presence of the 

lapilli tuff implies a hiatus Of at least a short duration. The 

lack of any change in welding suggests that the Three Creeks Tuff 

is part of a gravitational glide block and that the latite 

postdates this ash-flow sheet. 



The latite porphyry is underlain by Three Creeks Tuff 

between 450 and 730 feet. The Three Creeks Tuff is characterized 

by approximately 50% phenocrysts of quartz, biotite, potassium 

feldspar, plagioclase, and hornblende. Quartz phenocrysts, which 

commonly are dipyramidal in form and biotite crystals up to 

several millimeters across are diagnostic of this unit. 

S-89-5 encountered the Wales Canyon Tuff between depths of 

730 and 930 feet. This ash-flow tuff is also crystal-rich but is 

much finer grained than the overlying Three Creeks Tuff. The 

Wales Canyon Tuff is densely welded and where fresh, contains 

approximately 40% phenocrysts of plagioclase, hornblende, and 

minor quartz. Both the matrix and phenocrysts of the Wales 

Canyon Tuff in S-89-5 have been strongly altered to mixtures of 

sheet silicates, quartz, and calcite. 

The volcanic rocks are underlain by sandstones and 

limestones. Fine-grained sandstone assigned to the Coconino 

Sandstone in adjacent wells was encountered between depths of 930 

and 1120 feet. Thin sections show that the sandstone consists 

dominantly of quartz cemented by quartz overgrowths and minor 

sericite or calcite. Limestones were penetrated between 1130 and 

1210 feet. The limestones are fine- to medium-grained and 

typically reddish brown in color. Their stratigraphic position 

beneath the sandstone suggests that the limestones are 

correlative with the thick carbonate sequence encountered in 

Union Oil well 42-7. 

Hydrothermal Alteration 

The hydrothermal alteration of the rocks in S-89-5 in most 

samples can be classified as either intense acid alteration or 

argillic alteration. Less commonly, such as at a depth of 290-

300 feet, the rocks have been strongly silicified. A detailed 

description of the alteration minerals occurring in the thin 

sections studied is presented as Appendix 1. Acid alteration 



characterizes the alluvial deposits that occur in the upper 120 

feet of the well. These rocks are characterized by kaolin, a 

green clay, and iron sulfides. Aggregates of iron sulfides 

locally comprise up to approximately one third of the cuttings. 

An X-ray analysis of the sulfides from a depth of 80-90 feet 

indicate that both marcasite and pyrite are present. 

The clay minerals present in altered alluvium suggests that 

they were produced by highly acidic fluids. Acid fluids can form 

when hydrogen sulfide released from a boiling water table reacts 

with oxygenated water to produce sulfuric acid. The reaction of 

hydrogen sulfide with the host rocks under reducing conditions 

can lead to the formation of iron sulfides. The abundance of 

sulfide minerals in this well is unusual and suggests that 

conditions were^ more reducing here than in other areas around the 

Sulphurdale pit. Such reducing conditions may have been 

associated with a concentration of organic debris in the alluvial 

deposits. 

The rocks below the alluvium have been argillically altered 

to sheet silicates, quartz, pyrite, and calcite. These minerals 

are common as alteration products of the phenocrysts and matrix 

of the volcanic rocks throughout the well. This alteration 

assemblage is typical of rocks where temperatures are less than 

about 200°C. Traces of epidote, which is indicative of 

temperatures iri excess of 225°C, were found only as an alteration 

product of plagioclase phenocrysts in the latite porphyry from 

430-440 feet. The restricted occurrence of this mineral suggests 

that it represents alteration related to the emplacement of the 

latite porphyry. No other high temperature minerals were 

observed. 

Veins containing various proportions of chalcedony, quartz, 

calcite, barite, and pyrite are common in the altered rocks. 

Veins of chalcedony and calcite + barite or quartz + barite occur 

in the upper 400 feet of the well. The presence of chalcedony 

suggests that these veins formed at temperatures consistent with 



those indicated by the alteration minerals present in the rocks-

As shown by Fournier (1985), chalcedony is indicative of 

temperatures less than 200°C. These veins appear to be 

restricted to the latite porphyry. At 290-300 feet, the 

chalcedony is associated with euhedral quartz crystals. In this 

sample, the chalcedony appears to have been deposited on the 

quartz. , 

Textural evidence suggests that the veins of calcite + 

barite may postdate much of the argillic alteration present in 

the volcanic rocks. This conclusion is based on the textural 

relationships observed at 370-380 feet. In this sample, the 

clasts of lapilli tuff are cemented by fine-grained sericite and 

quartz. The veins of calcite + barite crosscut the breccia and 

appear to be the last event to have affected these rocks. 

Crosscutting relationships among the calcite and quartz 

veins are not common and were observed only in samples from a 

depth of 290-300 and 730-740 feet. At 290-300 feet, calcite 

veins cut silicfied latite porphyry. The porphyry can be 

identified on the basis of ghost outlines of plagioclase 

phenocrysts. The sample from 730-740 feet consists of 

argillically altered Wales Canyon Tuff. Here, the ash-flow tuffs 

have been cut by veins of quartz + calcite + pyrite which are in 

turn cut by calcite + pyrite veins. 

Structural Relationships 

The stratigraphic and textural relationships in S-89-5 

suggest that this well was drilled adjacent to several faults. 

The upper 400 feet of the well appears to have followed a steeply 

dipping fault or fracture zone. Rocks in this interval are 

strongly altered and veined. Between 300 and 340 feet the chips 

are extremely fine-grained and appear to display intense argillic 

alteration. This interval probably represents a gouge zone along 

the fault. However, it is not possible to determine the 



orientation of this fault from the cuttings. 

The differences in the depth to the Coconino Sandstone 

between S-89-1, S-89-4, and S-89-5 suggest that S-89-5 is in a 

downdropped fault block relative to the other wells. The 

Coconino sandstone in S-89-5 is approximately 80 feet deeper than 

it is in S-89-1 and more than 300 feet deeper than in S-89-4. 

The most likely orientation of a fault between these three wells 

is northerly with a dip to the west. This direction is parallel 

to the major Basin and Range faults mapped by Moore and Samberg 

(1979). 
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Appendix 1 

Thin Section Descriptions 

80-90 feet: Alluvium 

Variably altered fragments of a poorly welded ash-flow tuff 

latite porphyryv and aggregates of sulfides. The ash-flow tuff 

contains a few percent phenocrysts of quartz, plagioclase, and 

potassium feldspar. The ash-flow tuff has been altered to 

kaolin. Some of the fragments of latite porphyry contain 

pyroxene and a mafic phase altered to a green clay. 

200-210 feet: Three Creeks Tuff 

The sample contains crystals of quartz, plagioclase, and 

potassium feldspar derived from the Three Creeks Tuff, 

argillically altered Three Creeks Tuff, latite porphyry, and 

cement. The matrix of the ash-flow tuff has been altered to 

sericite and quartz. Pyrite is disseminated throughout the 

matrix. The latite porphyry contains phenocrysts and microlites 

of plagioclase. Veins of calcite + barite, calcite, and quartz + 

barite, are present in fragments of Three Creeks Tuff. 

Botryoidal textures indicative of chalcedony are present in a 

highly silicified sample of unknown origin. 

290-300 feet: Latite porphyry 

The chips consist dominantly of latite porphyry containing 

phenocrysts of plagioclase, and biotite, opaques or calcite and a 

brown, pleochroic smectite. The latite porphyry locally contains 

vugs filled with euhedral quartz crystals. Fragments of 

silicified latite porphyry containing ghost phenocrysts of 

feldspar are present in the cuttings. Approximately 10% of the 

chips consist bf Three Creeks Tuff that has been intensely 

altered to calcite, quartz and clays or has been silicified. 

Veins of chalcedony + quartz, sericite, calcite + smectite, and 



calcite + quartz (open space fillings) are present. Disseminated 

pyrite is common. 

370-380 feet: Lapilli Tuff 

The majority of the cuttings consist of variably rounded 

fragments of latite porphyry and Three Creeks Tuff in a matrix of 

sericite. In places, the matrix has been replaced by calcite. 

The remainder of the chips consist of latite porphyry. Secondary 

phases within the chips include sericite after biotite and 

plagioclase and disseminated pyrite. Veins of calcite + barite 

and calcite + pyrite cut the lapilli tuff. 

430-440 feet: Latite porphyry 

The latite porphyry contains phenocrysts of plagioclase and 

biotite. The plagioclase has been moderately altered to 

sericite, carbonate, and traces of epidote. The biotite has been 

altered to sericite and carbonate. Veins of pyrite + calcite and 

disseminated pyrite are present. ' 

450-460 feet: Three Creeks Tuff 

The cuttings consist of fragments of Three Creeks Tuff and 

cement. The mafic minerals have been altered to sericite and 

quartz, whereas, the feldspars have been altered to calcite and 

sericite. The matrix of the ash-flow tuff has been altered to 

sericite and quartz. In places, the matrix has been partially 

replaced by calcite. Disseminated pyrite and veins of calcite + 

pyrite are present. 

560-570 feet: Three Creeks Tuff 

Alteration and lithologies as above. 

730-740 feet: Wales Canyon Tuff 

The Wales Canyon Tuff in this sample has been intensely 

altered. The phenocrysts have been altered to mixtures of 



sericite and calcite whereas the matrix has been altered to fine-

grained mixtures of quartz -f sericite. Veins of quartz + 

calcite + pyrite are cut by veins of calcite + pyrite. Minor 

silicification is associated with the quartz veins. Disseminated 

pyrite is also present. 

850-860 feet: Wales Canyon Tuff 

Alteration and lithologies as above. 

920-930 feet: Wales Canyon Tuff 

Alteration and lithologies as above. Veins of quartz + 

calcite + sericite, calcite + quartz, and calcite + pyrite are 

present. 

950-960 feet: Cbconino Sandstone 

The cuttings consist of a fine-grained quartz sandstone 

cemented by quartz overgrowths and sericite or calcite. 

Fragments of highly altered Wales Canyon Tuff (as above) are also 

present. Veins of quartz and calcite + pyrite + sericite + 

quartz are present. Disseminated pyrite is present. 

1050-1060 feet: Coconino Sandstone 

Alteration and lithologies as above. 

1140-1150 feet: Limestone 

The cuttings consist of fine- to medium-grained limestone, 

limestone breccia, and minor (sluffed) latite, ash-flow tuff, and 

calcite cemented sandstone. Veins of quartz + pyrite and calcite 

+ quartz are.present. 
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, Sail Lake Cily. Ulah 84110-3156 

BOl-538-72'10 

Apr i l 14, 1989 

Mr. Jay C. Hauth, Operations Manager 
Mother Earth Industries, Inc. 
3761 South 700 East, Su.ite 200 
Salt La1<e City, UT 84106 

REi: Request to Drill Slim Moles S89-1 through S89-7 
Expiration Date: October 14, 1989 

Dear Mr. Hauth: 

Reference is made to your request of April 5, 1989, to drill seven "slim hole" 
geothermal wells as part of MEI's continued field development program at^the 
Cove Fort/Sulfurdale KGRA. The location of the wells is to be: 

S89-1 South 3211 feet and East 609 feet from the NW 
Corner of Section 7, T26S, R6W, SLB&M; 

S8g-2 South 2853 feet and East 578 feet from the NW 
Corner of Section 7, T26S, R6W, SLB&M; 

S89-3 South 3597 feet and East 1108 feet from the NW 
Corner of Section 7, T25S, R6W, SLB&M; 

S89-4 South 3456 feet and East 354 feet from the NW 
Corner of Section 7, T26S, R6W, SLB&M; 

S89-5 South 3684 feet and West 225 feet from the NE 
Corner of Section 12, T26S, R7W, SLB&M; 

S89-6 South 3369 feet and West 465 feet from the NE 
Corner of Section 12, T26S, R7W, SLB&M; 

S89-7 South 3129 feet and West 915 feet from the NE 
Corner of Section 12, T26S, R7W, SLB&M. 

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. ,Tf, 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. 

an equal opporlunily ernployer 
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2. The driller must be bonded and have a current well 
driller's; permit from the Division of Water Rights. 
A federal bond covering the well will satisfy the bonding 
requirement. 

3. These wells may be drilled to a maximum of 1500 feet. The 
applicant must obtain written permission from the State 
Engineer prior to drilling to a depth significantly beyond 
1500 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 rig equipment 
and/or the structural integrity of the well. 

4. 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 appl.'icant 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. 

5. 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 (13-3/8 inch) shall be 
installed to a depth of 40-120 feet and the 
annular space shall be cemented back solid 
to the surface. 

B. The surface casing (7 inch) shall.be set to a 
depth of 250-400 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. 

6. 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. 

http://shall.be
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7. 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. 

8. 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. 

9. 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. 

10. 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. 

11. 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. 



12. This approval is conditioned upon the proper easements 
and trespass agreements being obtained from Provo City, 
the fee hold of the land where the proposed well S89-3 
will reside. A copy of such agreements shall be provided 
the Division of Water Rights before the approval of S89-3 
is considered final. 

This is permission for the licensed driller to begin drilling the geothermal 
test well. Note that the expiration date of this letter is October 14, 1989. 

Please notify Gerald Stoker, the Area Engineer, at 586-4231 or John Solum, at 
538-7406 prior to the commencement of drilling operations'. 

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 oi; the applicant to obtain proper water rights and other 
necessary permits. 

Yours very truly. 

7^7^ Kent Jones, P.E. 
Directing Appropriations Engineer 

KLJ:JS:rc 

cc: Gerald W. Stoker 
Jerry Bronicel. 
Delano Development Company 
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589-5 Field Cost Estimate Date: 

Item 
tiob/riqup 
Construct PaJ 
Drill 28 l/2"holel5'@$56/ft 
Run/Cmt 20" tonductor 
DM]] 17 1/2" hole 105*@$3I/ft 
Run 13 3/8" Conductor 
Ctement conductor, W(X) 6 hrs 
Drill 9 7/8" hole 280'@ $ 18/ft ($20?) 
NU 11" Rotatinq head 
Run 7" casing X 300' (4 hrs) 
Cement 7" casing. W(Xi (16 hrs) 
NU/Test BOPE (16 hrs) 
Drill 6 l/4"hole400'-500' @$12.50/ft 
Drill 6 1 / 4 " hole 500'-1000' @$ 15/ft 
Drill 6 1/4" hole 1000'-1200@$17.50/ft 

6DI Subtotal: 

BOP and drlq tcol rentals (Land & Marine) 
Drilex Rentals (est 4KS not incl 11" unit) 
Compressor rental (1/2 mo) (act. 3/4 mo) 
Caslnq 120" 13 3/8 @ $ 19.00/ft 
Casing 411 ft 7" @ $7.00/ft 
Single shot/gailc^raph (Eastman) 
Mud/chemicals 
Fuel/lubricants 
Cement (inductor (Carling) 
Cement 7" (Dowell est-act. by Halliburton) 
Cement 13 3/8" (Dowell est-act. by Hallibur 
H2S Safety 
6KDlcqist (Huttrer) 
Geolcqist (Mcwre) 
Wel Iheed equip 
9 7/8" bit 
Welder 
Mrchanic, repairs 
Generator rental (est 1 wk),(a;t. 2 wks) 

Estimate Total: 

Daily Total: 
Cum Total: 

6 / 17 /89 

1600 
1250 

, 

307 
1350 

56 

640 

1630 

6 /29 /89 

7500 

307 

28 

1000 

600 

500 

6 /30 /89 

3500 

632 

28 

600 

400 

Totals 
2000 
250 
840 
500 
3255 
450 
1400 
5600 
500 
400 
1600 
1600 
1250 
7500 
3500 

1650 
2838 
3600 
2280 
2779 
224 

0 
1228 
314 
5007 
4214 
2905 
1806 
900 
1630 
200 
1100 

0 
1400 

$64,720 
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