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FORMINCO #1

" WELL SUMMARY -

PREFACE

The'Well»sﬁmmarygis as stated; a brief of'the”opefation’involved- _

during the drilliﬁg;of this-weil. All téchnical:data"is,founa.

- within the contenté_of the main report.

The,well.summary'giVes a description of the problems encountered

and procedures used-toAdrillbto depth.

‘Due to $évere losses in'¢irculation'and'extreme volumes of fine
" grain dolomitic hble sloughing When'drilling with .air at T.D., the

hole was abandoned.

 Hopefully, this summary will give you a guide to go by to pinpoint

-technical areas ydulwantrto‘review in depth within the main part =~

of the report.
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| FORMINCO #1 .

SUMMARY OUTLINE

 General Information Sheet -

Drilling Operations

A. Rig Information -

C. Spudding ..

'B. Preparation of Location 'and Setting Conductor

1. ‘DescriptiQn‘bf intérval Drilléd f, .

2. Spuddiﬁg§ Prdblems Encountéred-ff

ca. Lost Cir¢ulation-at.333'

(1)
'b.' Lost
Vv (i’_
'c;-_Lost

(1)
d;f_Lost

'.Kl)*
'é:ftiost
S

;f..

(1)

Resolution

Circulation

at 737"

Resolution .

Circuiaﬁion
Resélufion'
Circulation
Reséiution

Ciréulation

 Resolution

_‘Stuck Casing

_Resolution

‘and HoS at 796"

.and HZS,(l7fl/2“'Holé5-

and HyS at 797' (17-1/2" Holé)

D. 12-1/4" Hole Interval (1051')

1. Description of Hole Drilled =
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Summary Outline -

12-1/4" Hole: Problems Encountered

a-‘

Lost Circulation and No Cement in Casing

AShoe Joint

(l) Resolutlon

'Lost Clrculatlon and Stuck Plpe (1004 )
_(l) Resolutlon |

Stuck Pipe

(1) Reselutibn

,Sldetracklng (Settlng Plugs)
(l) Resolutlon

].vDrllllng Sldetracked Hole

(1) Resolutlon

'Stuck Plpe USLng Aerated Mud

(l) Resolutlon

leflculty 1n Spottlng Cement Plugs for

.Abandonment Plugs

(l): Resolutlon‘




' FORMINCO #1

WELL SUMMARY

. ° GENERAL INFORMATION SHEET -

~ LOCATION:

West‘310.96"a10ng’sectioh lihé aﬁd'Soqth»821.59P-from-f_ '4

' Northeast corner of Section 29, T25S, R6W, S.L., B. & M.,

.Millérd Cbunty.

'SPUD DATE:

| 47/26/76 at 2030 ‘hours

COMPLETTION DATE :

8/20/76

. HOLE & CASING INTERVALS: . -

HOLE  |HOLE

CASING

SIZE ~ |DEPTH

26" | 108' G.L.

|' casinG pAaTA

20" x .251 W.T.

DEPTH

97" G.L.

17-1/2"| 910' RKB.

13-3/8" 54.50 K-55 Buttress = |

'Casing B

822' RKB

12-1/4"{1051"' .

‘No Casing Run_—’Well Plugged

and Abandoned'




Formindo_#l_ - General_Informaﬁion_Sheet

1050.5"

TOTAL COST:
1 $623,955

 COST PER FOOT:

$594

CONTRACTING SERVICES/AGENCIES::

Driiling:'z, ‘ - ) - - Loffland Bros. Drilling

Mud: . = o o Dresser'Magcobar;

E Directional-Drilling:;.‘  Eastman Whipstock, Inc.

H,S Safety:  ' o ‘Oilind
;'Fishiﬁg:_ AU . ARA ,

" ‘Cementation: . ' »_Halliburtoﬁv 

Pg 2



FORMINCO #1

DRILLING OPERATIONS

RIG INFORMATION:

Loffland Brothers Rig #5. Self propelled rambler rig.

Ideco model #H-1000. Rated to drill to 12,000'. The

rig is powered with two General Motors 12V-71N and rated at
1434 INT, H.P. at 1800 RPM. The mast is Centelever Kwik-Lift
112' in height. The rotary table is an ideco 23", The rig 1is

limited to 350,000% casing capacity.

PREPARATION OF LOCATION AND SETTING CONDUCTOR: 26" Hole

Section to 108' G.L. 20" Casing Interval to 97' G.L.

Roads were built to U.S. Forest Service specifications.. .
The location was built to receive Loffland Rig #5. The sump

was built to specifications. .

On 7/25/76, on Forminco #1 drill site, Vic's Drilling Co.

‘drilled a 26" hole. The hole Was drilled to 108' G.L. Set

and cemented to surface 20" x .251 W.T.. Welded joint casing

to 97' G.L. Installed 8' x 8' x 6' cellar with drain.

Rigged up Loffland Rig #5'on'loéation. Welded on 20" slip
welded casing head onto 20" casing. Installed Hydril,

diverter line and choke manifold in preparation to spud.
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'C..  SPUDDING:

1. Description of .Interval Drilled,4
'17-1/2" Hole Interval to 910' RKB

13-3/8" Casing_Intervalpto 822' RKB

Well Was spﬁdded.on 7/26/76 at 2030thours using augel-
water'SYStem.~ A 12- 1/4" pllOt hole was. drllled to 829'
After encounterlng hole problems (as explalned in the
follow1ng sectlon) and'solv1ng them, the~12—l/4""pllot
hole was opened to l7 1/2" to’ 829' .and drllled deeper

to a depth of 910' RKB

The 13-3/8" casing‘was attempted to be run to bottom.at

910"' Cas1ng became stuck at 822"wh11e g01ng in hole.h v'g

Due to the fact of the prev1ous hole problems and ca51ngf
whlch.would_not move,vthe ca81ng~str1ng_was.cemented in

place at 822', some 88' off bottom.

2. Spudding: Problems Encountered

a. Lost'éireulation‘ . .
 Drilled a 12-1/4" hole to 333 ‘and lost returns.
- {1) Resolutlon o o
Mlxed lost c1rculatlon materlals and regelned

returns.
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Lost Circulation

' Drilled 12-1/4" hole to 737' and lost returns.

(1) Resolution
‘Mixed lost. circulation material and regained .
returns. .

Lost Circulatlon and HZS

‘Drilled 12- 1/4" hole to 796" drilling limestone,

Experienced drilling break and - lost all returns.u

It was during this time that an st gas blow was

encountered. At one time, H,S concentrations A

"2

'reached 600 ppm and saturated the detector. H,S

27

safety equipment was utilized during operatlon

-and full‘st alert was observed. Wlth lost Cir-

2
12-1/4" hole was drilled to 829'. H,S blow was

culation and intermittent blowsuof H.S, the-i
contained atvall timeS‘by slugging drilling pipe ;
with mud, using B;O.E.ﬂand_properAdrilling~praCtices;:
(l)i Resolutionv>d | | | : '
o buelto‘lost"circulationt”three cement plugs |
were attempted for a total of 1843 £e3 ofdi
‘ cement before a proper plug was established‘
sealing off the lost 01rculation area and
)HZSy- Circulation was_established_and,thevﬁ
cement plug was cleaned-out to;721'-with a .
12-1/4" drilling assembly w1th complete

01rculation.
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o d. bost‘Circulationbana H,S _ Y
bpened 1241/4F hole to 17-1/2" to 792" ana lost,
1returns..-Also immediately reoeived‘stpblow
saturating HéS detector. Agaianzs_alert and -
all precautions were observed . Dry'arilled;(using
mud w1thout returns) from 702" toa860lpand bole
began trylng to stick drill plpe.‘:stlwas con-
talned,by‘slugglngrhole w1th mud,'B.O:E.lequipment
anabproper.drilling practices.': |

(1) Resolution I o

Due to loss of c1roulatlon three cement plugs

were attempted for a total of 1250 ft3 of

cement before the'lost C1rculatlon_area was

- sealed off.

e.b Lost Clrculatlon and H,S
A 17- l/2" drllllng assembly was used to drill. cement
’bw1th full returns from 400" to 797' L At 797' com-
plete loss of returns and HZS gas blow was . agaln

enoountered.' HZS'alert and,precautlons were observed,v

' Drilled 17 1/2" hole from 797' to 910' without"
'returns or HZS gas flow. HZS blow was contalned
" by slugging drill pipe, B.O.E..equlpment and

~ proper drilling'practioes.
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(1) Resolution _ _ _ »
Spotted 5005f_t3 cement plug and sealedfoff
4lost'circulation and%H2S bIOW. Thenfdressed

. off cement with 17- l/2" drllllng assembly

from 516" to 910' w1th full returns.

f. .Stuck'Casing
”gHaV1ng establlshed 01rculatlon and hav1ng a 174-
'1/2# hole,to 910', the mud and hole were condltlon—‘.
ed:to rundeasihg - An attempt to run l3 3/8" ca81ng
: to 910" was f01led when the ca51ng stuck g01ng
A-lln hole at 822°. o
(1) Resolution
;‘ | Due to previous hole.preblems,rthe HyS con-
- taminate, and the fact thedeasinghwashstuCkf
“and'full'cifqulatioh was»present;dit‘was,def

cided to cement the casing in placekat_822?.

'D.  12-1/4" HOLE.INTERVAL A(105'1') : No Casing Run -

1.

DesCriptionbof~Hole Drllled

After -cementing the 13- 3/8" ca51ng, the 12" ca31ng
- head was installed - The- double Shaffer, Hydrll and
_Grant rotatlng head were nlppled up B .0.E.'s were "

'tested'to Unlon‘01l spec1f1catlons ~ 0.K.

',Wlth a 12 1/4" drllllng assembly, cement was drllled

in the 13- 3/8" ca51ng to 807f.and at thlS p01nt loss
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Aofireturns'was encountered The hole was drllled

~ from 822{;to 913" w1thout returns."HZSugaSrblow-'

at this point;had#been sealed off behind casing.

A cement plug was spotted andfcirculetion?established~e

-,ageih.4 Drilling resﬁmed~and the-12—1/4" hole was

drilled to 1004' with returns. At 1004' lost circula-

'tioh was .again .encountered. . Anotherfcementfplug'was.

spotted, but during the operations.the cement flash-

"Fishing operationshweie’attempted'for.hine dayS/iafter
hwhlch they were dlscontlnued due to economlcs and
'fallure to free flsh At thlS 901nt 1t was: dec1ded

- to SLdetrack the 12 -1/4" hole.:

'After1two_p;uquattempt$ewith e?total'ofA860jft3 bf.,“

’cemént;faa12-1/4" hdle‘was kicked off at 833" using

a 7 3/4" Dynadrlll. " The K. O P. hhad'é-drift aaneeOf -

,2o'and an a21muth of N62W The 12 1/4"‘hole was Dyna-.
drllled‘Wlthvmud t0‘855f at which. p01nt lost c1rcula—3 h

tion ‘occurred.

‘»Air:drillingjwith.12—1/4" dfilliné_aSsembly_was:attemptf'

- ed from 885' to 1044‘ unsuccessfullyhdue'to sloﬁghihg'

hole. .
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A 12-1/4" hole was drilled from 1044' to 1051’ using

mud without retﬁrns-after'losing-some 2700 bbls of muﬁiﬁ'

Aerated mud drilling was;uhsuccesSfully attempted.-

' The hole was washed from 870' to 1020'. getting good
'iéturﬁs“to surface. Thenretutns’weré largeivolumés.“

of fine grains of dolomite. Total returns including -

air‘weré‘lost at 1020'. -

Stuck pipe'Was experienced at this-loSt'circulation- .

point at 1020'. Pipe. was sudcéssfully worked free .

“and pulled'but of the hole.

\

At this point, the'well was abandoned. Due to loss

ofHéirculation, cement plugs to abaﬁdon well were

. difficult to spot. After several attémpts, the hole -

was cemented from 836" -to surfaCé;‘ The casing head was

removed and a steel plate;and'dryhoie-marker iﬁstalledg-f

' The rig was released at 1900 hours on 8/31/76. .

12—1/4f'Hole:'Problems-Encduﬁtered‘ 1

a. -LbSt'Circulation and Nb*Cement‘ih Casiné Shoe_Joinﬁ
Cémeﬁt'was_drilled in the 13;3/8;‘§ésing from 6?5"
£O 807‘ and loSs'of‘retufnsrwés‘éh¢OQntered.f Bit
went,ffée’from 8@7'_to 822F_td~f6p‘of shoe. ‘Dfilied '
out shoe. =Al12—l/4";hole'Was dfilied from 822' to -

913' without returns.
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(1) Resolution
A 694Hft3'cement plug was spbtted at:882l Ahavf
.establlshed 01rculatlon. Top of cement was
VY”found atv6321. Drilled 12- 1/4" hole to 1004'f

“with returns.

:b.‘ Losticlrculatlon and Stuck Plpe
At 1004' lost c;rculatron was encountered.ir'
,(lf» Resolution:_e _"’ | .-
'_ApSOO“ft3 cement plug was’spotted at ld04’.
: Afterfcement was displaced).the.cement flash-i

set_and_stuck the drill pipe.

c. Stuck Pipe.' | ‘
lThe drill plpe was stuck after dlsplac1ng lost
c1rculatlon cement plug at 1004' ” Proper procedures
were used durlng cementlng operatlons. _Apparently
cement set prematurely, selzlng the drlllfpipe;
f'vfl)' Resolutlon‘ (None) . .'_ L
N Plpe was backed off w1th top of flSh at 874'
ANlne days were spent attemptlng to flSh hole.-
(See flshlng detall sectlon ) Due to fallure
| 'to get flSh a declslon was- reached to s1de-r"'

track the well

'fd; Sldetracklng (Settlng Plugs)'
. Due to loss of 01rculatlon, two attempts had to bei"

made to set a cement plug for lek off
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(l):_Resolution
vao cement plugs for a total of 860 ft3 were
spotted before a sultable plug could be estab—f"

lished for s1detrack1ng.'f

Drllllng Sldetracked Hole

After successful kick- off at 833'; theW12;1/4w-'-‘7

‘hole was drllled to 855' at‘whlch pointfcomplete

loss.of'circulation occurred.

(1) Resolution' (None)

]}Alr drllllng, aerated mud drllllng, drllllng o
with mud w1thout returns were‘attempted w;th—'

- out success. 'The_lZ—l/4"Hhole'was.drilledbdeep—v'
' er from 855" to 1051 uSing_mud_without returns}'
" This was discontinued'after.losino sone é70d.u

bbls of mud. -The. hole contlnued sloughlng
-When u51ng aerated mud very’ large volumes of
fine grained dolomite was circulated out'oftuh

the hole. .

"~ Stuck Pipe Usinngerated Mud

While washing hole'using aerated mud at a.depth of «

1020‘ a total loss of returns was encountered

" that is both alr and water were not returnlng. At
dthls p01nt the plpe stuck.

g(l)_ Resolutlon

' U51ng mud’ and soap, the drlll strlng was worked

-~ free and pulled out of the hole.:
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':;leflculty in Spottlng Cement Plugs for

. Abandonment . ' o
_Due‘to-severeplosspofgcirculatlon,titdWaerdiffi—dg
5cultito set cement plugs fof'abandonmeutt

aes

_Resolutlon

A 444 ft3 of Tth -Set cement plug #l was

© attempted to be-spotted at 845"'. Could not

locate cement after W.0.C. 12 hours.: Plug o

#2 cons1st1ng of 490 f£t3 of cement was

‘spotted at 845'. ThlS was followed by nine

bales of hay, four sacks (200#/sk).sand,

~ empty .paper sacks, ahd-chopped burlap. This e

material was shoved down' to 836" Spottéd’

plug #3 con51st1ng of l75 sacks of cement

" at 836'. Located top of thlS plug at 793'

EStablished circulation.’ Spotted 626 £3

cement plug $#4 at‘793'.’ Located_top of plug

, #4 athlS' The casing was then completely

' fllled w1th cement plug #5 from 118' to surface,:-”
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" LOCATTION West 310.96"

UNION OIL CO. O CALIPORNIA
GDOTHERMAL DIVISION '

WELL RECORD S . _ ‘
i‘LEASE - 'FdrmincoVA‘ SPUD. DATE'7(26[N£OMP' DATE8Z29£75 =
AELL # 1 ;CONTRACTORIoffland Bros. Company -
FIELD - Cove Fort “RIG # 5 o

‘along section line

ELEVATIONS: GROUND £396"

~and South 821.59'

from Northeast]

K.B. TO .GROUND - .23.00"

corner of Section 29, T255, R6W

1 K.B. TO LOWER CASING HEAD21 50'

. SIZE

: §.L., B. and M., Millard County
e B.H.L. T T TYPE WELL_ EXPL . DEV.'
- DEPTH: T. 5. 1050' T.V.D. 1051 "'E.T.D.. STM HOT WIR - - INJ_
J e : ‘ DRY HOLE_ X ' -
... COMPANY ENGINEER Bob Rardin . APPROVED_Don Ash
T IR e CASING RECORD . | o
 WEIGHT GRADE = | THREAD ‘TOP | BOTTOM | REMARKS
... 20" .251 wt. H40 - ' .welded: surface 97'G.L. ' '
13 3/8] 54.50 K-55 buttress surface 822 'RKB
WELL HEAD .-ASSEMBLY : o
MAKE . . TYPE SIZE  PRESSURE RATING

:‘CASING HEAD SPOOL

EXPANSION SPOOL Abandoned w/Dry Hole Marker

AASTER VALVE (S) See Remarks

.CASING HEAD VALVES

EXPANSION SPOOL. VALVES

'SWAB VALVE
- STEAM ‘ENTRIES: © DEPTH LBS. INCREASE
. SLOTS - BLANK -
'SLOTTED LINER FROM TO FROM TO
TEST DATA . g : . ORIFICE SIZE
 RIG TEST DATE - - . WHP FLP - TEMP

.. POUNDS/HOUR -

: ?EMARKS Dry Hole Marker w/Surface Location and Well DeSIgnatlon

Indicated. It was installed on top of 13 3/8" casing string.

Hole filled with cement from 845' to surface.
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Forminco

Drilling Record

Umnion Ot Campany of Cal KT

TS

" SHEET D

© PAGE NO.

Cove Fort

lA

WELL.NO, !t

- ET.D. |

DATE

/25776

1/26/76.

7/27/76

7/28/76

7/29/76

7/30/76

Fom 4:7011 (Now 45701 Fiantisd 1n 13§, A,

173!

829"

829"

829"
735' ETD

558' .

DETAILS OF OPERATIONS, DESCRIPTIONS & RESULTS

Built road, sump and location. Set Racks for casing
storage. Set-20", 0.25" wall, butt weld, conductor
casing to 97' .G.L. with Vic's Drilling Co. Cemented
with cons't cement to surface. 26" hole drilled to’

108' for conductor. Rigged up Loffland Bros. Drilling -

Co. Rig'No. 5. Welded 20" slip weld casing head on
conductor. - Installed diverter choke line. . Piped_

" tanks and water storage to mud pumps.

. Installed and tested 20" hydril. 'Installed pchhcr
nipple. Drilled mouse hole and rat hole. . Made up :
., drilling assembly. ‘Locatéd top of cement in 20" casing-

at 108'. . Spudded at 2030 hrs. Drilldd 12-1/4" hole

from 108' to 173". Surveyed at 210'. (KB=21.50)

Continued drilling 12-1/4" hole from=-173' to 333‘. ;
Lost complete circulation. Mixed LCM. Regained full

" circulation.  Drilled 12-1/4" hole from 333' to 558',

with surveys at 355' and 545',

Prilled 12-1/4" hole from 558' to 737'. Lost partial
returns.  Regained circulation with LCM. . Drilled.

©'12-1/4" hole from 737' to 796°'. Experlenced a drllllng

break.at 796'. Lost complete returns and. a;l‘fluldA
in hole. Dry drilled 12-1/4" hole from 796' to 829'.
Experienced medium blow of H3S gas.,.60 PPM at rig .

.floor. Obtained air breathing apparatus P.O.H.

with drilling assembly. R.I.H. with wood plugged end -

- oon 4-1/2" drill pipe to cement.

VEncountercd bridge at approximately 670'. P.O.H.

Made up 12-1/4" drilling assembly. R.I.H. to bridge .
@ 762' hole caved. Stuck drilling assembly. Worked
tools free. Mixed mud. P.O.H. R.I.H. with slick .
12-1/4" drilling assembly.  Cleaned out to 796' and
broke through major bridge. Lost all fluid from hole.

) Dry drilled to 829'.  P.0O.H. R.I.H. with 4-1/2"" dllll

pipe with wood plug in bottom to 787'. 0ilind
safety man present on.location. 600 + PPM Hy5 encoun-
tered at flow line.- )

- Halliburton cemented ‘thru 4-1/2" OEDP @787' with

1000 £ft.3 class "B" cement with 2-1 Perlite, .5% ,
Cello Seal - per sack, 3% CaCly and 4% gel. CIP @ 0245
hours 7/30/76. Mild gas (H5) blow remained. . -R.I.H.
with O.E.D.P. to top of cément @ 772'. Halliburton.
pumped 435 cu.ft. cement. Same as previous slurry.
P.O.H. WOC 4 hours. "R.I.H. with O.E.D.P., stopped on

“bridge @ 461'. P.O.H. R.I.H. with 12-1/4" bit on

collars. Cleaned out to 735', hard cement. Gauged -
the amount of fluid loss.. Spotted 10 barrels water on
bottom. Fluid loss increased 200%. P.O.H. R.I.H.
with.4-1/2" 0.E.D.P. to 726'. Halliburton mixed and

pumped 20 barrels caustic water, followed by 408 re.3

. class. "B" cement with 2-1 Perlite, 4% gel and 0.75%

CFR-2. 'Displaced with 4 barrels water.. CIP @.1930
hours. "P.O.H. WOC, mirxed mud. : I



Lease __Forminco

Drilling Record
Lhvon Q4! Compiany nl Cisle W o
' SHEET D
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WELL NO. 1. FIELD Cove Fort

DATE

E.T.D.

DETAILS OF OPERATIONS, DESCRIPTIONS & RESUL;T-S o

7/31/176

8/ 1/76°

‘8/.2/76

8/ 3/76

8/ 4/76

'8/ 5/76

Form 4-7011 (New & 70 Punted in 0.5 A,

829"
538' ETD

860"

860" "

860"

910" -

910"

R.I.H. with 12-1/4"'bit on drilling assembly. Located
top of cement at 380'. Drilled cement to 721'." P.,O.H.
R.I.H. with 17-1/2" 3 PT. pilot hole opener. Opcned
12-1/4" hole to 17-1/2" hole from 97' to '538'. DP.O.H.
Made up button.type-l7—1/2" 3 PT, pilot hole opener. :

Opened 12- 1/4" hole to 17 /2" hole from 538° to 792"
Lost all fluid from hole. Mild gas blow of HyS-at a

600 PPM + concentration occurred, following the loss.
Opencd 12-1/4" hole to 17-1/2" hole to 829' without
circulation. Drilled 17-1/2" hole from 829' to 860"
without circulation. P.0O.H. R.I.H. with-4-1/2"" . ‘
O0.E.D.P. with wood plug in bottom at 819f. HOWCO mixed -

.and pumped 500 cu. ft. "B" cement, 2~1 Perlite, slurry -

with 4% gel, 2% CaCly, 1/2 1lb./sack of cement flo cel.
Preceded slurry with 20 barrels caustic water, dlsplaced
w1th 5 barrels water C.I.P.. at 2400 hours :

Attempted to fill hole with-mud with no success. R.I.H.

‘'withi4-1/2" O.E.D.P. to 713'. HOWCO mixed and pumped

250 cu. ft. "B" cement with 1-1 Perlite slurry with
2% gel. 3%.CaCly, 1/2 1lb./sack of mud fiber and chip
seal. Preceded slurry with 20 barrels caustic water.
Circulation established at close-of job. Displaced
with 2 barrels of water. C.I.P. at 0930 hours. P.O.H.
W.0.C. Mixed mud. Kept hole full, 68 barrels mud
required. R.I.H. with 17-1/2" hole opener assembly.
Located top of cement stringer at 541'., Cleaned out
cement to 807'. Lost returns. Cleaned out to 855',
P.O.H. R.I.H., with 4-1/2" drill pipe. HOWCO mixed and
pumped 250 cu. ft. "B" cement with 3% CaCljy-and 0.5%
CFR-2, followed by 500 cu. ft. "B" cement with 1-1
Perlite, 2% Gel, 1/2 1b. Flo—Cel per sack of cement.
C.1.P. at 2400 hours.

W.O.C.~M1xed mud. R I.H. with 12 1/4“ drllllng Co
assembly. Located top of cement at 400'. Drilled soft
cement to 471' and hard cement to 550'. P.O.H. R.I:H.
with 17-1/2" drllllng assembly. Drilled cement from
550' to 755°'. : .

Drilled hard cement from 755' to-797'.. Lost mud returns.
HpS gas to surface in 35 minutes. . Cleaned out cement to

860'. Dry drilled 17-1/2" hole to 910'. P.O.H. Cleaned .
rocks out of mud pits.  Mixed mud. R. I.H. with- 4-1/2"

"0.E.D.P. to 786'. Halliburton mlxed and pumped 12 B

barrels water, followed by 500 cu.: ft. "B" cement,

1-1 Perlite slurry with 2% Gel and 0.5% CFR-2 with 1/4 .
1b./sack Cellocele per sack of ‘cement. C.I.P." at 1800

hours. Pulled drill pipe to 546'. Pumped 200 barrels ' . .
mud above cement. P.0O.H. R.I.H. with l7—1/2T'drilling""
assembly. Mixéed mud. ' . o e

R.I.H. with 17 1/2" drllllnq assembly _'Located'topvdf.~
cement at 516'. Drilled hard cement to 786'. Drilled
fill and contaminated mud to 910°'. with full circulation. -

. P.O.H. Rigged up and ran 18 joints, 13-3/8", 54,5#, K-55 .

buttress: casing with guide shoe and DV collar.. Placed

- . four cement baskets below DV cementer at 635'. - Central-'

ized casing from joint 1 thru 14. Total length, 822,50°.
Casing stuck due to caving-with top of joint 18, .50' .

. ‘above kelly bushing. Attempted. to free pipe without
. 'success. Lost circulation. Landed casing on slips in
- .rotary table at 822', 88' off. bottdm. Prepare to

cement first stage.’
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WELL NO. 1 S " Cove ?ort

FIELD

DATE

E.T.D.

DETALLS OF OPERATIONS, DESCRIPTIONS & RESULYS

'8/-6/76

8/:7/16

8/ 8/76

‘8/A9/7s_

8/10/76

Form 4-7D11 (Now 41;70) Panted 10 LS. A,

910"

913" -

913"

" 1004"

- 1004"

HOWCO mixed and pumped 60 cu. ft.  "B" 1-1 Perlite

cement slurry ‘with 2% gel and 0.5% CFR-2, followed by -
150 cu.- ft. "B" cement with 40% Silica Flour, 2% Gel -
and 0.5% CFR~2. Preceded slurries with Tannathin wash. -
Displaced slurry with 120 barrels water. Bumped plug -
with 900 psi, 0.K.. C.I.P. at 0100 hours. . Mixed 20

' barrels gel-water to pump ahead of second stage cement

job. Dropped DV opening bomb. Mixed and pumped 1650
cu, ft. "B" 1-1 Perlité.cement slurry with 2% gel and.
0.5% CFR-2. Staged -and-varied pump rates. Good cement
returns -to surface during job. Dropped clesing plug -
and displaced with 99 barrels water. Closed DV, exper-.
ienced small leak. 'Held pressure with HOWCO cement head.
C.I.P. at 0330 hours. W.0.C. Cleaned mud pits and pump
suctions. Built flow pipe for revised BOP assembly.. i
Washed cement out of 20" hydril.  Cut off casing. Re-
moved BOP and diverter line. TFound cement had~dropped.

- in 20" x 13-3/8" annulus. - Ran 1-1/4" tubing to cement:.
at 222'. Circulated 177 cu. ft., "B" cement with 40%
" S8ilica Flour and 0.5% CFR=2 to surface. Nippled up

12" - 900 BOP.stack.

Tested.blind:rams'to 1150 psi, Pipe ramé to 1000 psi,

and hydril to 600 psi. R.I.H. with 12-1/4" stripped. .
drilling assembly. Drilled DV cementer at 635'. ‘Float-
insert at 787' and cement from 787' to 807'. Void
from 807' to 910'. Lost all circulation at 807'.
Drilled junk and 12-1/4" hole from 910' to 913°'.
Attempted to regain circulation with 1200 barrels Hi-Vis
mud with 20%.to 30% lost circulation material without
success. P.0.H. Made up stabilized drilling assembly.

‘Cleaned mud pits. Mixed mud. Cleaned rig and location.

Cleaned rig and location. Waited on Halliburton. R.I.H.
with 4-1/2" 0.E.D.P. to 882'.  'Mixed and pumped 694

cu.' ft., 101 1lb/cu. ft. slurry, HOWCO "THIK-SET" cmt.
Displaced with 2 barrels water. P.0O.H. Pumped 7.5

. barrels mud on top of slurry. W.0.C. 8 hours. R.I.H.

with-12-1/4" bit, to cement top at 632'.. Approximatély

360 cu. ft. slurry entered the lost c1rcu1atlon areas.

Cleaned out soft cement to 735' W.0. C.

wW.o.C. Cleaned out hard_cement from 735' to 913'; : s
" Changed to stabilized drilling assembly. ' Drilled.l12-1/4"

hole from 913' to 978'. Surveyed at 950'. -Drilled .

‘12-1/4" hole from 978' to 1004'. -Lost returns.

Mixed LCM and mud. - Unable to regain 01rculatlon..P.O.H; *
Rigged up HOWCO. R.I.H. with 4-1/2" "X" hole '

O.E.D.P. to 1004'. Pulled and hung drill pipe at 976'.

HOWCO mixed and pumped 500 cu. ft. "B" ccment premlxed

. 1-1 Perlite, with 2% Gel, 2% CaCl,, and 0.5% CFR~2.

Preceded with 10 barrels gel-water. Worked pipe while oo

‘cementing. C.I.P. at 0130 hours. Displaced with 2

barrels water. Drill pipe stuck while cementing and
removing HOWCO lines, ‘pulled 126,000%# over weight of

-drill pipe, (26,000#).- . Clrculated out cement with.

HOWCO pump and both mud ‘pumps.  Pumped 200 barrels down
annulus. Unable to work pipe free. Rigged up GO-
International. - Ran free point indicator and back-

off shot,  Found pipe movement at 915'. Backed off

drill pipe ‘at- 784', inside 13-3/8" casing.. P.O.H.
R:I.H. with screw-in sub on bumper-sub, jars and 8" .
drill collars. Jarred on fish for 3 hours with no-

success. . . : - s
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WELL NO. 1 FIELD

DATE

€.7.0.

DETAILS OF OPFRAT!ONS DESCRIPTIONS & RESULTS

 8/11/76

8/12/76

8/13/76-

8/14/76

8/15/7d

8/16/?6

8/17/76 "

8/18/76

Form 4-7011 (New 44701 Ponted an 1,5, A,

~lo04!

1004" -

1004'

lo04"

loo4!

1004

- 1004°

1004"

PJO;H.‘with flshlng string. Backed off at wrong break.-
Re-ran string. Screwed into fish. Backed off, Vrecovcred

. screw-in sub. P.0.H. Made up. 9-5/8" washover string
with 9-58" x 11" washover shoe no. 1 to top of fish -at

784'. Worked over fish. Washed over drill pipe from
822'. to:845'. P.O.H. . Changed washover shoe. Shoe

"indicated flaring from drill pipe tool joints. R.I.H.

with washover shoe no. 2. Washed over drill pipe from
845' to 872"'. : S e

 Washed over drill pipe from 872' to 896'. P.O.H.

Changed washover shoe. R.I.H. with 9-5/8" x 11-1/2"

. T.C. washover shoe no. 3. . Worked over top of fish

at 784'. Washed over drill pipe to 906'.. Washover
pipe parted, leaving 3 joints in hole with top &t 817°'.
P.O.H.. R.I.H. with - screw—ln sub,  bumper sub, and

‘Jars with 8" drill collars. Attempted-to jar drill

pipe free, without success. "Backed off 4-1/2" drill B .
pipe at'885' "P.O.H. with 3 joints of 4- 1/2“ drill plpe.«

R.I.H. with Bowen 9-5/8" releasing spear to top of
9-5/8' washover pipe at 817'.  Set spear at 820'.
Pulled and jarred on"washpipe .to 100,000f ‘above string |
weight without success. . Attempted. to circulate through- .~
fish to 1500 psi. Backed off drill pipe at 885'. Ran

- 3 joints (94') 7-3/8" 0.D. flush joint wash pipe with.

tungsten carblde rotary shoe to top of fish at 885'.

:Washed to-910'. 'Found 6" £ill inside of 9-5/8" wash pipe.

Washed over 4-1/2" drill. pipe. Fish from 910' .to 957'.

.Lost circulation. Stuck 7-3/8" wash pipe at 945'.
Worked stuck pipe for 2 hours. Worked free. ‘P.0O.H.

Cleaned and mixed pit'of mud. R.I.H. with O0.E.D.P.
Screwed-into fish at 885'. . Jarred and worked fish,
moved up 18". . Backed off 4-1/2" drill pipe at 885',.

R.I.H. with 4- -1/2" 0.E.D.P. to 885'. Screwed into
fish. . R.I.H. with "GO" wire line bridge plug to 970",
Plug would not set. Pumped 40 barrels mud through. -
drill pipe. . Ran 3-1/2" 'metal petal basket, set at 952" .
Laid 10' Cal-Seal plug on top of metal petal basket.’
Tested plug with 500 psi pump pressure, O.K.. Backed
off drill pipe. R.I.H. with one joint of. 7-3/8" ' =~

'»wash pipe, rotary washover shoe and fishing assembly..

Washed. down from 915"to 945', Unable to washover top
of drill pipe fish at 945'. Laid down ‘wash pipe.
R.I.H. with 9-5/8" spéar. Engaged 9-5/8" wash pipe

-at .819'. Jarred on wash pipe without success. Cut
" 9-5/8" wash pipe at 867'. Unable to jar section free.

Cut wash pipe at 839'.  Recovered 21.50' 9~ 5/8" wash plpé}:

R.I.H. with 12-1/4" bit to 839'. Circulated. -Cut
‘'wash pipe at 854'. Recovered 14.64' of wash plpe;

R.I.H. with spear. Caught fish at 854'. Jarred and '’
recovered 12.75' 9-5/8" wash pipe.. R.I.H. with spear
to 867'. Jarred and recovered 8' of 9- S/8" wash pipe.-

. Top of wash pipe at 874.'.

Unable to recover addltlonal wash plpe. 'R f H. with .
12-1/4™ bit. Cleaned out to 874'. Mixed mud and

-LCM. No circulation possible.  Ran 9-5/8" spear...

Engaged- wash pipe at 874', Jarred and pulled on- .
wash pipe without success. B .
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\ease__ Forminco WELL NO. 1 / .Hﬂp __Cove Fort
DATE ET.D. DETAILS OF OPERATIONS, DESCRIPTIONS & RESULTS

- 8/19/76 | 1004"

8/20/76 | 1004'

8/21/76 885" |
P.B.DEPTH -

'8/22/76 1044

8/23/76 1044"

8/24/76 | 1051'

8/25/76 1051°

CFOorm 4-7011 (New 37705 Pranted 1o ULS A,

‘Released and laid down fishing‘toolé. R.I;H.‘witht

4-1/2" 0.E.D.P. to 854'. Mixed and pumped 492 cu. ft.
class "B"..cement with 40% Silica Flour for a balanced
plug. Fluid level was 90' from surface.  P.O.H. ~
Cement on plpe at 564'. Filled hole with mud, (30 o
barrels). Hole filled. C.I.P. at 1900 hours. W.0.C.

R.I.H. with 12-1/4" ‘bit and drilling assembly. -Hit .

‘stringer at 715' and 825'. Lost returns. Cleaned -

out.to 850'. P.O.H. R.I.H., with 4-1/2" O.E.D.P. to .
850'. Mixed and pumped 368 cu. ft. class "B" cement
with 40% Silica Flour, 0.5% CFR~2 to-a 15 lb/gal
slurry. C.I.P. at 1115 hours. Filled hole with 28
barrels water.. W.0.C. R.I.H., with 12-1/4" bit and
drilling assembly. Found top of cement at 798', .
Washed and drilled soft to medium hard cement to 833',
w1th good- circulation. Measured tools and drill pipe.

' W.0.C+ R.I.H. with 7-3/4" Dynadrill to 833'. Dynadrllled

12-1/4" hole from 833' to 885'. Surveyed. Lost

"circulation. P.O.H. Rigged to air drill. Made up

12-1/4" drllllng assembly.

Drilled 12-1/4" hole from 885' fo 1044' with air.
Surveyed., P.0.H. Changed stabilizer position. R.I.H.
Found hole bridged and sloughing at 840'. H2S gas
entry noted while surveying. Five hours required to
clean out from 850' to 870'. Injected sulfatex,
ammonia, and Unsteam with water at 20 barrels/hour.
Used various mixes, recovered large quantities of.
sloughing dolomite. Cleaned out to 945'. Unable to’
clean out below 945', due to fill caused by sloughlng.
Dlscontlnued air system.

Mixed and pumped 790 barresl Hi-Vis gel - 25% LCM mud
while drilling and washing to 950'. Pumped 450 barrels
of mud while washing and drilling to 972', without ~
circulation. Mixed LCM-gel-mud.- . .

Washed and. drilled from 972' t6 1002' without circulation

-using 450 barrels .of gel-LCM-mud. Drilled to 1028

as above. Drilled and washed to 1044'. as above.
Drilled 12-1/4" hole from 1044' to 1051' with no

‘circulation. (2100 total barrels gel-LCM-mud used)

Rigged to use Stlff foam sysLem

Mixed mud-~ chemlcals for use with air for stiff foam
system. R.I.H. with.12-1/4" drilling assembly to
789'. Injected and stabilized foam consistency.
Staged in hole with drill string to fluid at 850°'.
Displaced fluid. Staged in hole to bridge at '890°'.
Drilled out bridge from 890' to 892'. Lost circulat-

-ing pressure and returns. Stabilized flow of foam.

Washed and foam drilled to 928" Attompted to make a
connection for 8 hours’without success. Hole sloughed,
sticking tools. Increased air rate from 380 CFM to '
1100 CFM . Cleaned up:fill above tools. Stabilized.
foam, . P.O.H. to 847'. ‘Attempted to wash below 847'
without success. P.O.H. to'730' (inside casing). °
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- WELL NOV

1 e Cove Fort

DATE

8/26/786

8/27/76.

. 8/28/76

1 8/29/76

8/30/76 :

3/31/76

9/ 1/76

Form 4:7D1 1 (Nuew 4-°70) Pranted a0 U.S.A.

" E.T.D,

los1®

1051°

- 1051°

ol

ol
Well
cmtd to
surface

Ol
Well -
cmtd to
surface
Abandon

0‘|
Well -
cmtd to
surface

‘1Abandon

DETAILS OF OPERATIONS, DESCRIPTIONS & RCSULTS

R.1.H. to 865'." Broke circulation with aereated mud.
Washed from 865' to 926' with Fischer mix. Lost all
returns of both air and mud. Hole, .8loughing - sticking
pipe. - Unable ‘to-work below 9390' or regain returns.
P.O.H.  Laid down all drill collars.and tools except
two 8" .collars. Mixed gel-water-LCM. (10 PH mud).
Pumped 150 GPM mud, 2230 cu. ft. air with soap, and

mixed 20 gallons to 10 barrels ammonia, pumped .at a

32 barrel/hour rate. Good aerated foam mud resulted,

-and carried. large amounts of fine dolomlte cuttings:

to surface.

.Washed down to 949" with'good returns, but lost
-continuous returns to surface at 949', Pulled to

917'. Staged back in hole to 949'. Regained inter- .
mittent circulation. Washed 12-1/4" "hole to 1020'.
Lost circulation completely. - Pipe sticking due to o

.sloughing dolomite. 'Pulled to 952%. Stuck pipe.
‘Worked free after 4 hours. Pumped mud -and soap plus

2230 CFM of air while working free.. P.O.H. R.I.H. )
with O.E.D.P. to 814'. Mixed 350 barrels gel-LCM-~mud

" into hole. Hung O.E.D.P. at 845', HOWCO mixed and.

pumped 200 sacks ."B" "THIK-SET" cement with 16%

Gilsonite. P.O.H. Laid ‘down drill plpe, collars, and
’ tools. v

Contlnued to rig down. R.I.H. with O.E.D.P. to 845",

_'No cement contacted. HOWCO mixed and pumped 492 cu. ft.

"B" cement with 40% Silica Flour, 0.5% LCM, and 2%

. Gel.” C.I.P. at 0630 hours. P.O0.H.. Pushed 9 bails of

hay. four 200 lb sacks of sand, paper mud sacks, and

_.chopped burlap down hole to 836'. Spudded on material
‘with drill pipe string and.12-1/4" bit. P.O.H. Pumped

400 barrels sump mud down hole with no returns: R.I.H.
with O.E.D.P: to 836', top of LCM. HOWCO mixed and -
pumped 175 sacks "B" 1-~1 Perlite cement with 1.5%

-CaCl,, 2% Gel, and 40% Silica Flour.- 'C.I.P. at 1930
-vhours. P.0.H. Found ev1dence of fluld on ‘drill pipe

at 700' " W.0.C. .

 W.0.C. to 0130 hours. R.I.H. with O.E.D.P. to hard
‘cement at . 7@3' " Filled hole with 75 barrels-of wtr.

HOWCO mixed” and pumped 282.sacks "B" cement 1-1 O
Perlite with 40% Silica Flour, 2% Gel, and 1.5% CaC12

"as an abdndonment plug-in two stages w1th drill pipe hung
-/ at 434' for second stage. Filled 13-3/8" casing ‘to B
. 90'+., C.I.P. at 0330 hours. ' Laid down 4-1/2" drill
pipe. 'Broke Kelly subs, : : - :

Rigged. down BOP's. Laid down derrick. - Rigged down .
all ‘equipment. Filled 13-3/8" casing to surface with

}cement Built dry hole marker.‘

Released rig for de-~ moblllzatlon, as per Loffland
contract at 1900 hours.= :

Returned all rental equipment. -Cleaned location at:
Forminco no 1. - Covered sump at Forminco No. 1 location.
Stacked Loffland rig No. 5, at Forminco No. 6 location.
Hauled miscellaneous tools to Howard Construction Yard:

~ Installed dry hole marker; Forminco-No. 1, 9/1/76.



SURVEY INFORMATION

The fOllowing tables»illustrate the surveys taken while drillingv ‘
FdrminCQ Well #1. Extreme hole problems_prevented-takinq~moré

survéys; HoweVern as. one can see, the hole was a "straight hole".

The maximum drift angle was 3°, and this was after sidetracking

the original hole.
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Tdtalf

Cove Fort:
CASING DETAIL

13-3/8" Casing

NO.

JTS

14
18

(KB-21.50)

DESCRIPTION

13-3/8" B & W Guide Shoe

13-3/8", 54.54, K55, Butt Casing

HOWCO DV Cementer

'13-3/8" 54.5%, K55, Butt Casing

Casing Landed w/.50"™ above rotary

BOTTOM

822.00

'820.70

638. 72

635.32

TOP
820.70

638.72

635.32

1.

-.50

LENGTH FT.
©1.30
181.98

3.40

- $35.82

822.50
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BIT RECORD

SECURITY OPERATIONS

OILFIELD PRODUCTS DIVISION Dresser Industries, inc. .

FILE NO. P.O.BOX 6504 HOUSTON, TEXAS 77005 1713) 7846011 SALESMAN: p',‘,.' ) SR
con'rrucréa Loffland RIG NO.__3 RIC MAKE _ COLLARS: 0D X 1D X LENGTH . Mo, 7 _DAY / YR} T.P.-DRILLERS
company_UNION OIL CO. OF CArieLp ' - |riG size . . SPUD 1. 226 125‘ Buddy Bowen
Lease __ Forminco werr no, 1 82-29  ipyup no.t ek UNDER suRFace -8 7/ 77176
state _ Utah county_Millard PUMP NO. 2 DRILL PIPE UNDER INTER, ___/ /| WATER SOURCE
’ - . T .
Taiip/Rance _Sec. 29, 25 South - 6 West |muo TYPE SNbD TOOL JOINT voraLoeptn 8 £ 27 /76 | ryeL source
. ke gca "r
- T IETS- J2nds : FEET| WY, 1 ) Ver. Yo
RUN ‘ 4 SERIAL . R or DEPY : . T CUM. | PUMP |PUMP NO. 1[PUMP NO, 2{MUD PROPERTIES [Dev] Oull Cond. V) Y ote |-
o, | S1ZE AIAAKE TYPE ERIA :zoq Rz RJO (E)UTH FEET | HOURS u%f:% oS Logg. R.P.u..PgEss PR ET (e Py vy o o o M R T :ad Dot
: i . 01107 B R ' o . volcanics; v
1 | 12%] nrc loscic| nvoss  |18]18] 0l108-460] 352|17.5|20 |17.5 8| 7o} 200 | 6% (64 9l |40 6 |4]1 [N| 10st cire.  [7/2
"o Sec, {M4N 610327 124]241241 558 98| 6.0[16 23,5 |55 |65 {200 |" (64 40 V7 4|1 N ‘l’gégafc‘igg- l222p
3] " | stc [43s | 118DF _ [20(20(20| ‘829 | 271} 8.0(33.d431.5 [60 [60 | 200 |" (64 9{ |40 rlr{1{zr v qizit; 1?' 7/2
. : y : ’ . EE . cliean ou
RR3} Y STC [4JS 118DF 20120 20 CLEAN 0QUT BRHDGES 1i1{ 1 (N cement 7/2
RR1 " HTC |OSC1G| NV096 0] 0[O CLEAN 0U7 BRfDGES . 7(5| 1 [N " 7/2
HO-1| 17%| Reed| 1018~ | 0] ojo | 538 | 441] 6.0|73.5 15 |40 | 150 | 6% |64 9l 4@ | -JXl4 | 2] T IN| open hole 7/3
: : N T u : e N | cléan out.
4 | 12%| Reed|Y13J 781094 0] 0j0 721 - 380 3.0{ CLEAN] OUT| CEMENT | * |64 9 40 11 1|1 cement 7/3
- . ' : : T 15 4170 iy ) y | bottom hole
HO-2| 17%| STC o| ojo | 860 322{11.15]19 0l>40|-.150 64 9; |4q 1212 T | Spener . 8/1
) . - B : - . : i bottom hole 1
RR " " | sTC -0/ 00 | 860 | CLEAN OUT CEMENT 150 | "' 164 9] |45 T2 {2] 1 IN| ooener 8/2
. : : i . N| clean out e
RR3 | 12%| STC [4JS | 118DF  -|2424{ 24 * CLEAN OUT CEMENT ) ‘ . cement_ 8/3
1 - o : 41 ' nde 1
5 |17%| HTC |0OSCI1G| SA339  |15]15 O} 910 50/ 3.0(16.6 34.5[-> Q£QSD 200 |." (64 9] 43 14 2] 1 caune teeth |8/5
6 12%| HTC |05C) WL982 24]24] 24 |823-104% 211]6.75 30_ 200 | " 166

*OENOTE BY (N)-NO, (L)=-LIGHT, (M)~MEDIUM OR (H})-HEAVY ROUNDING OF GAGE
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FORMINCO NO. 1

MUD HISTORY"

Magcobar's Suggested'Mud Program S

In March, 1967, Magcobar.Drilling Fluid Services submitted to
Union 0oil" Co of California} Geothermal Division, a suggested
mud program for drilling in the Cove Fort Prospect The sug-'
gested mudpprogram-called for -three distinct.muds to'be used.
The intervals during,which each‘was to be used coincided with.

the proposed casing program.

The intention was to.drill a.17-1/2" hole from 0 to 700'. . In
this interval Magcobar;suggested'using'a gel—water system with

small amounts of asbestos fiber for additional carrying capaCity

| In antiCipation of hydrogen sulfide intruSion and assoc1ated

embrittlement problems, the use of Zinc carbonate ‘as a neutralizor

was suggested For additional corrOSion protection,_injecting
an oxygen scavenger in the pump suctions and a coating agent for -
use during trips was adVised Standard bridging agents were to-

be used in the event of lost Circulation.

For: the l2—l/4" hole a deflocculated gel—Water system'was-proposed.‘

e

Magcobar suggested use of a lignosulfonate as a deflocculant " A

lignin as a chemical thinner for: VlSCOSlty control and a high

molecular weight polymer to reduce water loss were adVised - The

‘CerOSlon and HZS control programsgwere-to be continued in the

12-1/4" hole. “Initial attempts't0'control‘circulation”by pills:



of‘bridging agents were suggested.‘ In:the event of continued,
"lost circulationfa procedure for squeezing the loss “zone with a
high-solids;lhigh.water loss slurry was also. outlined in the.:

- proposal. Barite was to be used for weight if requiredQ

For the 8—3/45 hole'Magcobarrecommended‘the\useof a brine.water-
system. ;Corrosion inhibltors were to be contlnued aslbefore.
To neutralize hydrogen sulflde, ammonia was to be 1njected in
the standplpe if necessary ‘If rmud-up- was-requlred two poss1ble

systems were.proposed.

- Mud Drilling-

- Inltlal mud—up was: done accordlng to the proposal No problems
were encountered untll the third day of drllllng when . c1rculatlon
‘'was lost at 3331 «With the addition of various bridging-agents
‘the hole was drllled w1th partial returns to a depth of 797 . All
'returns were lost at that depth _ Drllllng'contlnued*WLthoutu
.returns-to 829' _ Volume was bullt up w1th the 1n1t1al mud- -up
mixture and brldglng agents for lost 01rculatlon materlal (LCM)
Durlng thlS lost 01rculatlon hydrogen sulflde was encountered o

up to 600 PPM. ,'

Durlng operatlons.over the next.several days the mud was contln—
ually contamlnated w1th cement.from-c1rculatlon plugs. LCM was
retained in the mud to approx1mately 15 lbs/bbl.‘ By this time

1t had become apparent that the primary functlon of the mud would'

be to carrytLCM;-_Forvthe duratlon.of the mud drllllng_the mud




was mostly a gel-water-LCM mik. Over thirty-one days‘of.drilling,';

about 8200 barrels of mud were lost.-

Mist Drilling

After‘sidetracking a fish ~an.attempt-was made to gain returns::
by drllllng w1th mlst. An 1n1t1al mlxture of 3 gallons soap,

-3 gallons ammonium hydrox1de and 4 gallons "Unlsteam" to ‘10
barrels of water was- 1n]ected at a rate of 10 to 20 bbls/hr.

Two compressors.were used to_dellverx2350‘CFM air. For two days.
various'ohemical mixtures were triedb Attempts.at air drilling
were dlscontlnued because of 1nablllty to clean the hole of

.large quantltles of sloughlng dolomlte.

Stiff Foam Drilling_

In a further attempt to clean the hole and establish c1rculatlon
drllllng with stiff foam was attempted A mud mixture of bentonlte,
' llgnlte thlnner and Benex was injected w1th-4.5 gallonsbsoap and’
3.5_gallons ammonium hydroxide to 10 barrels water at_éo GPM

in 300-500 CFM air. _After drilling ont a bridge at 890 feet,

all returns were lost. bThe.hole sloughedland stuck‘the»tOOls

whlle trying<to-make the next oonnection.ﬁ.Increasingvthe air
c1rculatlon to 1100 CFM cleaned the hole above the tools No

further attempts to drlll with Stlff foam were made.

~ ‘Aerated Mud

 After failing to keep hole clean with stiff foam,_drilling,with




aerated‘mud was tried After breaking circulation with‘af43 to 1
,ratlo and cleanlng 60 feet of hole, all circulation was lost. AF
second full p1t of mud was pumped- away at the same ratlo w1thout

" returns. The hole contlnued sloughlng and stlcklng the plpe A
third-pit of mud waS‘pumped at 230 GPM. ThlS was-aerated w1th..
2230 CFM alr 1njected w1th a mixture of 20 gallons soap and . 4
gallons of ammonlum hydrox1de to 10 barrels water at a’ rate of

23 GPM. Thls~aerated mud met w1th_some*success, carrylng_large
amounts of'dolomite tO'the_surface intermittently. After_washing
the'hole'tO»a“depthiof”lOZO feet circulation was totally lost

and the hole sloughed in. Four-hourS'wereuspent freeing the pipe,
.and pulllng out of hole. Preparatlons.were made tovplug and |

" abandon the hole.u

"Conclusions

"Lossvof circulation-coupled with HZS'intrusion caused»problemS'
in the firstvstagelof-drilling;'ﬁcement plugs and finally the.

.ZS zones.

13-3/8" casing shut off the H.
The hole below 13- 3/8" ca51ng, caving-in and hole sloughlng coupled
w1th ‘loss c1rculatlon caused serlous drllllng problems including
flshlng, 51de-track1ng and final hole abandonment., Solutlon to drill
hrough the sloughlng dolomltes was not found However, s hortly

after abandonment of the hole a technlque was dev1sed to control

the slough;ng_dolomlte. ThlS technlque is now awaltlng a fleld test
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INDUSTRIES - ----‘-3-“

OILFIELD PRODUCTS GROUP DRESSER INDUSTRIES INC. 475 17TH STREET, SUITE 1600 DENVER COLORADO 80202 o

DATE
7/26/76
- 7/27/76

7/28/76

'7/29/76

NN

MIDNIGHT

DEPTH

170"

680"

- 829'

829"

September 27, 1976 .

DAILY OPERATIONS 106G

UNION OIL COMPANY OF CALIFORNIA
Forminco #1 82- 29 ‘
Section 29, 25 South - 6 West
o Millafd County, Utah .

05:45

08:42

08:42-10:00
10:30

14325

23:23,

00:17
00:17-06:30

06130

16:00
d19:00

. 19:05 -

19:15
19:25

' REMARKS

Drilling — no problems -

Lost circulation at 333"; drilling with

partialvreturnsxat times, full'returns at times.

Losing returns on and off to 797'

Lost complete returns at 797' drilled to 829'

" without returns

Building volume ,,g -

Detected 16 ppmgat shaker, notified drllllng A
crew and evacuated immediate v1c1nity of bore -
hole

Ran poly—flow sniffer line from extractor ~
through rotary table 1nto well head - o
10 ppm H,S ' T
14:25 - %4 ppm; 14:30 - 16 ppm;

14:35 - 14 ppm; 14:40 - 13 ppm:

_14:45 - 14 ppm; 15:00 - 2 ppm; 15:15 -

5 ppm, thereafter - 0 ppm .
"Shut down power in Unit to allow 0111nd to be
_ hooked up to power plant

Power on o
0ilind detected 600 ppm at bell nlpple,'l
sometime between 00:17-and. 06:30;

‘Checked on floor and on ground by rat hole for

HyS ~' 4 ppm; the sniffer poly-flow was pulled

from casing at the rotary.table and dropped to'
. the ground near the rat hole. Ran .poly-flow: i ‘
tubing back into-well head, HS detection in . & -~
'DATA Unit went off scale immediately (50 + ppm)
-Halliburton on location; building mud volume .

Building mud volume to circulate; stuck 60" -
off bottom; could not.rotate.’ o
Circulated-pulled loose - very tight :

Start out of hole : SRR
Three stands out; pick up kelly and circulate

~to work out tight spot.-




'Page Two

UNION OIL CO. OF CALIF.
Forminco #1 82-29
September 27, 1976

| MIDNIGHT . = L .
'DATE . _ DEPTH o o : REMARKS . -
7/29/76 829" ~~ 22:30 - Start in hole
‘(cont.) - ' . 22:53 - Pick up kelly. : . N :
' 24:00 - Running in hole slowly, clrculating L051ng returns
7/30/76 . 829" ' 00:15 - Start to pull out of hole

01:00 - Run in hole -- all drill plpe no.
drill collars '
. 01:20 ~ Start pumping cement (180 bbls. )
01:30 - HpS - 20+ ppm-
02:25 - Start to pull out of hole f
03:00 - pH 10.5 in shaker tank; 12-1/2 stands L
' © out, HyS is coming out 600+ ppm at the .-
.head; plan on cementing again at 06:00

- 03:50 - H,S: 20+ ppm, 04:05 - 14 PpPm; 04: 07 -
' 20+ ppm; 04:15 - O ppm; 04:20 ~ 13 ppm,:
05:00 - 18 ppm; 05:30 - 15 ppm
© 05:45 - 20 ppm at rotary table; 20+ ppm at
L shaker tank .
06:15 - O ppm; rig .up Halllburton, cement
07:30 .- Finish cementing '
08:30 - HyS check under the floor at the
bell nlpple - 600 ppm '

10:30-
11:30 - Run in holej brldoe at 461":; pull out
of hole
11:30- o S
'12:00 - Run in hole with 6" drill collars to 461"

16:00 -~ Wash 461' to 650"
"'16:00 - Waiting on cement at 650"
. 17:00 ~ Checked on the floor- for H S nothlng
17:45 — Drilled into the cement 4-6'; still o
- losing mud; going to pull -out of hole -
' and cement again
18:30 - Out of hole
18:45 -~ Start in hole .
. 19:15 = On bottom — pump cement
.19:30 ~ Start -out of hole; rig sample line to
~ bell nipple per 0Oilind hands request,’.
no H,S _ . "
19:55 - Out of hole; wait on cement
24:00 - Walt on cement




Page Three

- UNION OIL CO. OF CALIF.

Forminco #1 82-29 -
September 27, 1976

MIDNIGHT
DATE . DEPTH
7/31/76 829"
8/1/76 860"
8/2/76 855"

03:15
04:15

04:15.

09:20

1 09:20

09:45

‘09:45

13:00

17:56

18:45

-- 23:00

24:00

00:00

02:00
.02:00
03:00.:~

04:15

17:30

19:05
19:19

19:28

19:32

20:30

22:00 :
23:00

23:30

00:00
00:20 :
1 00:25

00:55

06:00

REMARKS |
e N |
Start in hble*f 129f of drill collars
Tag cement at 380"'; pick up kelly;
drilling on cement; full returns

Dtilling cement

C1rculating at 721‘

'Pull out of hole to plck up.17- 1/2" hole opener,

reamers and stablllzers, run in hole

‘Start reaming 17-1/2" hole; switched sample line .
- to bell nipple, from.shaker

Lost circulation at 436'; mix lost c1rculat10n
materlal installed extra HZS detector now one
at bell nipple and one at shaker; HZS 50+ ppm — e
0 on spot check by Q0ilind —- ° '

- 0 on toxic gas alarm: by 0111nd

Started reaming again
Start to pull out of hole ——»‘38'
Out of hole.

Pick-up button reamers-and_stabilizeré

Go in hole ' :

Partial loss of: c1rculat10n mix 1ost c1rculat10n
material; regain full: Teturns .

Reaming at 773" B

Lost returns at 795'; continue reaming. w1th

no _returns

Switch sample line from shaker to bell nlpple,
both-detectors monitoring at bell nipple

HyS alarm - 5+ ppm at bell nipple

HZS - 20+ ppm at bell nipple )
Set kelly back; start tr1p out at 860'
Out of hole

'Run in hole with 13. stands to cement

Start cementing . -

APumping‘cement at 860"

H,S at nipple 600+ ppm
Finish pumping; start trip out -
On .bank until 06:00

”Start to run in hole, HZS 600+ ppm on floor.<‘
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UNION OIL CO. OF CALIF.
Forminco #1 82-29
September 27, 1976

MIDNIGHT:

DATE - DEPTH »~
8/2/76 . 855%
(cont.) E
8/3/76 860" "
»
8/4/76 . 910"

- 10:30

' 06:20 -

06:45 -
09:00 -

© 09:15 -
109:45 -

11:45 -
12:50 -
15:00 -

19:00v—

19:30 -

20145 -

22:55 -
23:14~

'23:55 -~

- 00:10 -
00:10~

08:00 -
08:00~ .

09:25 =

09:25. -

10:00 -

12:00

. 14:00 -
- 16:00~

17:00 -

'17:00-

18:30 -
18:30~
21:15 -
21:15 -
21:15-
24:00 -

00:00~
02:42 -

02:42~

03:00

_ REMARKS .

Tag. cement 'at 733'

Wait on water

Pumping cement-

Trip out :

Qut .of hole; waiting on cement - .
Pump 50 bbls. mud to keep hole full
Pump 13 bbls. to fill hole-
Trip in; tag, cement at 541"
cement: . -
Detect 10 ppm HyS at shaker, probable >."
gas pocket in cement, as only lasted
one minute

Lost circulation at 800'+, reaming -
with no returns .

drill on.

Trip out at 855"
Start to run in hole

In the hole; cement; start to trip out

On bank’

Clean plts and mix mud

Run in hole with 12- 1/4" bit (BHA)
258.45" . :

Build volume

855"'; build volume

Working on pumps o

Fill hole; resume trip ‘in; tag cement
at 400'; drill on cement

Trip put to- change. bottom hole assembly

Trip in with 17-1/2" bit

Wash and ream 465-530'

Wash 550-620'; drill cement.620-
Reamlng cement approximately 690'

Drilling cement -‘747' :

Drilling cepent 747—792"'

Lost circulation on connection at 797' - .

. 1installed third H,S monitor on floor. -

2
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'~ Page Five

. UNION OIL CO. OF CALIF.
" Forminco {1 82-29
September 27, 1976

MIDNIGHT

DATE DEPTH
8/4/76 - 910'
(cont.) :
8/5/76 - . 910"

03:00

04:50

05:05
06:30 
07:00

09:00
12:15 .

15:30

15:30
16:00

16:00
18:00

18:00

20:10

20:10

"00:00
00:30

00:30
01:35

.01:35
02:15
- 02:15

02:44
03:20

02:44

06:00
06:00

- 06:15

06:15

06:30

06:52
07:55
09:08
10:00

11:40

12:10

REMARKS

Drilling blind; 03:30 - 5 ppm HZS 03 35 - !
20+ ppm at bell nipple; made connectlon at 830"
Break off kelly (856"') , .
Make kelly back up; rotate; 15- 20 ppm H,S at

. bell nipple

Reamed. to 910'; 20+ ppm st 06:45 - zo+ ppm‘;Lf.

at bell’ nlpple
- Continue t¢' mix mud, work on pumps and rotate,

20+ ppm HpS at bell nipple o
As above w1th 20+ ppm HZS at. bell nlpple

Pull four stands and mix mud .

Trip;dut

“Pump 500 cu. ft. cement

Pump 200 bbls. of mud on»ﬁop_of cement and

.trip out

Wait on cement

Wait on cement -

Trip in the hole with 17-1/2" bit and circulate
No circulation

Got circulation
16 ppm-HpS at bell nipple

Drilling cement
Stop‘drilling.because of high-tofque on table
Smooth torque out; drlll cement again

at 616%"
Connectlon at 641° i

at 667" -

Drilliné cement ‘

Lost circulation at 787'; lost 20 bbls.;
regained circulation . -

Tag bottom; maintaining circulation
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- UNION OIL CO. OF CALIF.
Forminco #1 82-29 '
September 27, 1976

 MIDNIGHT .

- 14:30

16: 30:
23:59

~ 00:00-00: 30

00:30-03:30

.03:30-24:00

'00:01-06:00

. 06:00

13:00

. 00:01-12:00

12:00-12:30
12:30~-13:00

- 13:00-13:30
_713:30—22:00

$22:00-24:00. :

'DATE = _ DEPTH
8/5/716 910"
(cont.)
8/6/76 - 910"
8/1/76 910"
8/8/76 - 910"
.
8/9/76 = 910"
8/10/76 1003' . -

- 00:00
08:15
- 10:30
11:00

-15:42
$22:00

01:00
02:15

08:00
09:30

REMARKS

'Runnlng 13—3/8"_ca51ng
Trouble getting DV tool through table, ,“-

modify and. continue running casing
Failed to get casing to bottom -

‘Rig up Halliburton

Cement casing at 822'; 1st plug down
at 01:00; 2nd plug down at 03:30
Waiting on cement

Waiting on cement

Making up bottom hole assembly and .
running in hole; drilling out cement
Drilled out of casing to 910'; lost
returns immediately when depth of 910'
was reached. ‘

Wait on cement truck :

Run in hole to 886" open—ended _
Cementing . -
Pull out of hole :

Run in hole to top of cement at

632.31'; not set up

Waiting on cement

Waiting on cement

Drilling on cement

Dr1111ng fresh hole

Pull out of hole for rest of bottom
hole. assembly and strap out (914 )
Back on bottom drilling

Lost returns at 1003'; notified
driller; pumps were changed and
49 bbls. lost before shutting down.
Pull up into casing and mix lost
circulation material:

Pumplng cenment.
Stuck in hole after cementlng, 7 ‘
established circulation; waiting on

back~off and wash-over tools. - Rigging -

- sensors up for blooey llne, monltorlng

for H)S

‘Waiting on fishing tools

Notified that DATA Unit is on standby
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UNION OIL CO. OF CALIF.
~ Forminco {1 82-29
September 27, 1976

MIDNIGHT -

DATE DEPTH
8/10/76 1003
(cont.) .

8/11/76 1003"
8/12/76 1003"

17:00 -

19:30 -
" of fish at 784' —- bottom at 976" —-

'20:00 -
21:37 -
22:45 ~

23:48 ~
24:00 -

00:00-03:00 -

03:00-08:00 -

-09:15 -
13:24 -

15:00 -~
18:00 -

22:46 -

24:00 —

00:01:-
06:50 -

08:00 -
09:00 -

11:00 -

19:45 -

20:00~

REMARKS .. -

"Go International” is on location ﬁith‘ T
fishing tools .
Back-off shot; pull out of hole; top

all drill pipe; top of fish 10' from
bottom of casing .
Pick up set of jars and.start ‘to trip

in hole.

On top of stuck pipe; “jar it w1th
119,000+ 1b. —-- nothing

Back off and pull out of hole

On bank; left .sub and jars in hole-

Wait on free point logger "Go Internatlonal"::'

‘Wait on free point logger

Run free point log and pick up 9-5/8"
over-shot pipe to drill around stuck"
pipe-

Start washing over stuck pipe
Notified driller of slow loss in

.pits (10 bbls. over 1/2 hr.) and very

slight decrease in flow 60-55 bbls. .
Trip out to change wash-over shoe
Back on- bottom washlng over plpe at
844"

Connection. at 863'

872"

Washlng slowly - 1-3" /hr.

Set kelly back; start to pull out of
hole (894') for new wash-over shoe .
Tripping out for wash-over shoe

Out of hole; pick up wash-over shoe;
start 'in hole :

Back on bottom washing over

Trip out to change shoe’ .
Out of hole; twisted off 2- 1/2 301nts.
of 9-5/8" wash-over pipe ,
Pick up fishing tool to try to SCTEW»

" into original fish." Original drill

21:00-21:45 -

pipe fish is above wash-over fish. .
Run in hole with open-ended drill pipe.
and jars. Screw on and jar pipe --
no luck. : ST

Work jars and circulate
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~UNION OIL CO. OF CALIF.
Forminco #1 82-29
September 27, 1976

MIDNIGHT
DATE - . DEPTH

8/12/76 . . 1003' - 22:30

(cont.)
23:05-24:00

8/13/76 - 1003'  00:00
| 01:00-03:00

03:00-04:45
04:45-08:00

08:00

.10:00
14:00
14:45
15:20
20:00

0 21:00

22:05 -

24:00

8/14/76 1003" ) 00:00
: 00:31-+00:35 -
04:30"

06:17
08:00
10:00

11:00

19:00
19:30

23:05.

~ REMARKS - .

" Run in hole with back—off shot to. back off

3 joints below jars on fish

- Shot back=-off

Pull out of hole

Pull out of hole, retrieved 3 JOlntS,
3 left. : ,
Waiting on a spear to use on wash-over pipe
Pick up spear; run in hole; set spear
Cannot work.pipe; stuck; wait on "Go -
International'; wait on orders

Fishing; worked spear loose o

Trip out; pick up 6" drill collars

“Trip in
.Start jarring on fish
- Trip out '
Out of hole -- waltlng on tools

7-3/8" wash-over tool was picked up and run’
in hole to free the 90' of dr111 pipe stuck
in hole - ' :

Start circulating and washlng cement at 885"
(94'% to drill)

915' -~ Washing cement or fill around*
drill :pipe : o

Washing-oVer-drill pipe

-Connection - 916"

Continue washing over cement; slowly losing

“mud; notified driller, who started mixing

lost circulation material

- Connection - 948"

Washing over 4-1/2" drill pipe
Lost c1rculat10n, stuck w1th 6" wash—

"'over pipe .

- Pulled loose; plcked up 4 stands; waltlng
" on orders; build mud volume

18:00 -

--Trip in; catch 4-1/2" drill plpe -

- Jarring on drill pipe |

20:00 -0

Trip out to change bottom hole assembly

ut of hole; back off below jars; sub
unscrewed on jar end and not on drill

- pipe end
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~ UNION OIL CO. OF CALIF.
Forminco #1 82-29

September 27, 1976

MIDNIGHT
DATE - DEPTH

8/14/76 1003' - . 20:25 -

(cont.) -

REMARKS

Start to run in hole to screw back

‘on’ ==— Fish 1s three joints of
~4— 1/2" 'drill pipe and 4-40' joints of

© . 9-5/8" wash-over pipe.

8/15/76 1003' 00:00 -
o . 01:15 -

01:45-

02:34 -

02:34 -
05:30 -

1 06:30 -

07:30 -
07:35 -

08:15 -

. 08:30 -
vl7:30 -
- 19:30-
_20:00-—
20:15 -

20:45 =
22345 -

24:00

Work on pump #2; mix mud.

Mix mud :
Shoot and back off; rig down; start
to pull out of hole at 01:45

Chain out of hole; got sub; checked:
for HyS under floor at bell nipple -
nothing

Wait on plug from Farmington, NM
Plug arrived; won 't go through kelly;
have to use drill pipe; make up on
fish w1th slips

Plug won't go past 950'; put kelly
hose on; pick up kelly; screw into- .
fish :

‘Pump 15.5 bbls. in; no returns

Set kelly back; pick up drill pipe;

‘screw on fish; try plug again; won't
'go; 1lift pipe and rotate with tongs -- OK
Apparently, the plug was run too deep

and. jerked off the "Go International"
line on the bottom of the drill pipe. -
didn't set '
Working on plug.

"Go Internatlonal" rlgging back—off

- charge

Waiting on cement plug to set up ,
Shoot back-off; hopefully at tool joint
between {#2 and #3:

Pull out of hole -

Pick up 7-3/8" wash—over and Jars;‘run
in hole _
On fish; ready to- wash over, fluid level

-at approx.: 450" -
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. UNION OIL CO. OF CALIF.

" Forminco #1 82-29
September 27, 1976

MIDNIGHT

DATE - .. DEPTH
8/16/76 1003'..
8/17/76 < -  1003'

- 00:00 -

01:10
01:10

01:22

04:34

04:40

08:06
08:15
09:45

110:30
11:00

14:30

17:25

18:00

20:30
21:30
21:45

122315

22:15
24:00

00:00

- 04:30

04:30

05:30
. 07:30

' REMARKS

Pick " up kelly
Wash over 4-1/2" drill. pipe.. :
23% returns at 30 Spm,~wash over contlnued

Set kelly back; Stafted to pull out-of‘hole;
run in hole to try to get 4-1/2" drill pipe -
(fish); pull out of hole, no fish; pick up-

spear and run in hole to try to get the three - -

of 9-5/8" over-shot pipe lost on 8/12/76;
cannot get the over-shot.pipe or the spear
to break loose; work it. Full returns while'
trying to wash over fish.:

Release spear; pull out: of hole

Tripping out :

Trip in with spear for 9- 5/8" wash-over plpe

‘Trip out

Trip in; spear 9- 5/8" wash-over pipe; pulllng
on wash—over pipe

Trip out

H,S detector showed 2- 3 Ppm increase over
background in a 10 minute period, then

went back to 0. Notified company,hand'

Cut.22' of wash—over pipe and. pulled it out,
working on-fishing tools . . o
Run in hole to top of over—shot fish.
C1rculate

Spéar~fish and try to work loose; no go;.

pull out of hole; pick up 12-1/4" bit

Run in hole; circulate

‘Circulate

Trip out with spear
Trip in and c1rcu1ate

Trip out
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UNION OIL CO OF CALIF. o - o , .
Forminco #1 82-29 - _ .
September 27, 1976 : :

MIDNIGHT | - |
DATE - . DEPTH ' ' A REMARRS
8/17/76¢ 1003' ~ 08:30 - Pick up used. spear; hang in derrick .
(cont.) S lay down over-shot tool; wait on new
) cutters
‘11:30 - Fishing -
8/18/76 1003' "~ Lost grapple in hole
8/19/76 , lOOB'htﬁ . L Released "Go Internatlonal",,dec1ded'

to sidetrack the fish v
18:00 - Pump cement plug; wait on cement
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UNION OIL CO. OF CALIF.

Forminco #1 82-29

September 27, 1976

patg
8/11/76
8/12/76

8/13/76
8/14/76
8/15/76
8/16/76
8/17/76
8/18/76
8/19/76

" 8/20/76

8/21/76
8/22/76

8/23/76

8/26/76

MIDNIGHT
DEPTH - -

1003’

1003’

1003'
-1003"
1003"

1003'

1003

1003’

1003

1003"

1003'
1043}

1043!

1052°

. 00:00
06:00

10:30
12:00

21:00°

©10:00

01:00

05:30-24:00

07:30+10: 30

-10:00-11:00 -
-11:00-24:00

REMARKS

Fishing

‘Fishing

Fishing

Fishing

Fishing

Fishing:

Fishing

~ Fishing

- Fishing

Sldetracklng ‘ : »
Drilling on cement; lost all mud, plug
ineffective; unable to 51detrack

Pump another plug - :

Finish cementing; wait on cement

- Drill to top of fish and wait on cement plug’

to harden

Pick up Dyna Drill; run in hole to-
whipstock at 833"

Rig up to mist drill; drill to. 1043"
hole falling in A

Rig up to drill with mud; change DATA
probes to mud operation :
Re-establish partial returns; mlxing mud _
and washlng to bottom; lost approx1mately‘
2200 bbls. ‘mud, washed to 972' '

Washed to 1016'; lost 800 bbls.
Drill from 1044-1052" : C
Mixed 400 bbls. slurry of Magcogel Benex,

“Tannathin for stiff foam drilling. . -

°
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© . UNION OIL CO. OF CALIF.

" Forminco #1 82-29
September 27, 1976 -

MIDNIGHT
DATE - _. DEPTH
- 8/25/16 1052
(cont.) '
8/26/76. 1052"
. 8/271/76 1052'

00:00-02:00
02:00

06:30

09:15
09:35

12:00"

12:30
14:30

15:15

16:00

16:30"

17:00-20:30
20:30-24:00
00: 00-08: 00

- 08:00

09:55 -

11:00
12:30
-12:50

14:15 -

16:20
16 20-16:55
16:55

00:00-08:00

08:00-11:30

- REMARKS

: Circulate pits

Tripping
Hit bridge at 890', tried to circulate, no

" returns

Clrculatlno with Stlff foam
PVT shows 307 bbls. ‘

PVT shows- 281 bbls.

Hole shoughing

Circulating with foam;. caught one good

sample from approx1mate1y 830 to 860, high
porosity dolomlte

Could not get back to bottom; bridge at
approximately 920'; set back. one joint in

“mouse hole; no foam just air returning .

PVT shows. 218 bbls. .

Partial returns of foam

Full returns of foam, 1ost depth each time
picked up : : :
Pull out of hole to ca51ng shoe

Mixed mud to attemptﬁto clean hole with

-aireated mud

Rotate down with mud and -air; no returns;
lose approximately 80 bbls. per joint

‘Returns-through flowline and shaker

Lost returns

Start to pull out of hole to- shoe

Mixing volume . :

Start pumping with mud: and ‘air; no returns,
reaming to 865' ' '

Out of mud; no returns

Mixing volume '

Start pumping mud with mud and a1r,

. no returns; pull out of hole; lay -down

drill collars -- all but two joints of 8"

" collars; mixing volume, run in hole; try.

circulating; no returns

Wash to 1020' with good returns at times, start

to pull out: of hole; got stuck -

Work free.and pull to 757"

Plug and -abandon; DATA Unit‘released
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OILFIELD PﬁODUCTS GROUP, DRESSER INDUSTRIES.. INC. 475 17TH STREET, SUITE 1600 DENVER, COLORADO 80202

DATE

-8/21/76

8/22/76

8/23/76

8/24/76 -

8/25/76

Tt

8/26/762

" 8/27/76

September 27, 1976

ATR DRILLING -REPORT

“for

UNION OIL COMPANY OF CALIFORNIA

Forminco #1 82-29

Section 29, 25 South - 6 West

Millard County; Utah

-REMARKS

Ream; Dyna Drlll, run with 2 C Compressors

(2350 cfm); mist 10-20 bbls./hr., Injection
mixture of 3 gal. soap- plus 3 gal. ammonium
hydroxidc, lO bbls. water, 4 gal. unisteam. .

Try to mist drill same as above”—- poor
results due to poor returns. Large amount
of sand; hole caved. :

Changed'meter—runn”
Lay bleed-off 1ine;'gét‘feady to stiff foam :-

Stiff foam with mixture out of mud pit 'plus
4.5 gal. soap, 3.5 gal. ammonium hydroxide
per 10 bbls. water —-- injected at rate of
23-16 gal. per min. with 300-500 cfm air.
Two hours to pack hole with foam -- good
returns with a 1ot of sand for 2 hours. Mist
pump- screen plugged several times} lost
‘-returns for 3 hours. Made few connections;
clean old hole. ' Pull out of hole for lack’

- of results. - :

Mix mud for'aerated.mud--
First pit used with ratio 43:1 -- got. good

returns. Made 3 or &4 connect;ons, clean out.
hole. Mud lost in 3 hours. Mix second pit
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' UNION OIL CO. OF CALIF.
AIR DRILLING REPORT
September 27, 1976

DATE =~ o . - REMARKS -
8/27/76 _ mud and used ‘same ratid'—— no returns. Also
(cont.) vsed all fluid in reserve pit: Mixed third:

pit —-- 5-1/2 x 16 pump on 30-35 spm; two -

alr compregsors; mist pump injecting 20-.gal.

soap, 4 gal. ammonium hydroxide mixture. for
10 bbls. at rate of 23 gal./min. Good returns
- for short time.: Pull out of hole; suction-on

mud pump covered with sand. '




OILFIELD PRODUCTS GROUP, DRESSER INDUSTRIES, I_NC. 475 17TH STREET, SUITE 1600 DENVER, COLORADO 80202

Following. is a summary of mud losses during the drilling of Union - ,
0il Company of Callfornla s Formlnco #1° 82-29, Millard County, Utah:

DATE -

7/26/76 -
7/27/16
7/28/76
7/29/76 .
7/30/76
7/31/76

. 8/1/76
8/2/76

8/3/76

8/4/76

8/5/76

8/6/76
8/7/176
- 8/8/76

8/9/76 -
8/10/76

8/11/76

8/12/76-

8/13/76

'8/14/76
8/15/76

8/16/76
8/17/76

8/18/76 .
8/19/76

- 8/20/76

-8/21/76

. 8/22/76
8/23/76

8/24/76

8/25/176

. 8/26/76.

DRESSER | omommsos—y
lNDUSTREB:-«&Lqe&

" MUD LOSS ‘LOG

Fbrmlnco #1 82-29

Section 29, 25 South — 6 West
Millard County, Utah

v

" DEPTH

333"
797"
436"
860"
787"
911':
1003' .
1003

1004

S ' September 27, 1976

~ UNION OIL COMPANY OF 'CALIFORNIA

" MUD LOSS

160 bbls. :
850 bbls.
 slight
slight -
- slight
20 bbls. -

800 bbls.

49 bbls{

~ slight.

400 bbls.

300 bbls. =

' 900 bbls.

400 bbls.

2200 bbis.

1200 bbls.

900 bbls.

© 8179 bbls.




Dperator_Union 041 &f Caldf,

""MAGCOBAR

Surface Casing —13 3/8 inch. 822 __h.

Spud Dotd=26-76

Locotion_Sec_T. R. 29-258-6w
Well_Farminco # 1 82-29 County__Millard PRODUCTS Hole Size _12% _inch .  Under Surfoce Dotef=1=14—
Controctor—_Laffland #5 tate___Utah : - ing. inish Jote S
::ga}:c: Gene Mattheus ;:v;ionjéoo DRILLING MuD LOG 'merme::;esaczzsmfi‘—g—z ___'”wh_“. Mud TCO::: D;FI:'O,786-88
Co..Man; Bob Bardin Tool Pusher" Buddy Bowen . : - .
MUD PROPERTIES MATERIALS | cosT 1
& S oSS ST \? N/ e "
oare| oepH ‘; éo‘*\& (,\5 i-‘ot 'o“'ioe"\z;“\ﬁco“ﬁo:f‘ Y £F @.;}‘i&\d-’o ;\\x\\ \ ‘7%, ¢ Q}" éo,,*_ \ a
/ & S e \x’o & &S Y ¢ Q ¢ < /. mewarxs
7-26_160 ] el 4 33l by | ' : 2 l3s |13u-
3-212} 500 el Jaylin} 40 i 981+ 11015
28! 829 Tr 3518 Y 340 18 35 30, 1010 4 1399 |5414= HoS
29| 829 PITS_ | 20 e} Ws |- o bo 4 12645 |8059~
0| 829 |8 2 T 6 515 b5 : 5 15 &5 1 {759 (8818
31| 44648, 3 60 3 110 15 2 8 1530 10 982 |9800  Reaming
8-1=| 762 |8. 5 ol 24K |u | ba 2 1 5 297110 092
21 800 |s. 8 800 Tr 3 {10 13 1 alor |11 ]2 561 | 10660
Al s ad g 18 14 4/ o Jrdrtraln g [800]54 A90.5  {nal 1 50 3 15.. 35|28 1| 1321] 11987
A qJn',a & L eal |36] 2d 15l s6f2.d3du.d 7 800]24 1410 |nal 14 1103 2 8 l3g {30 1387] 13368
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21 910 No |Mun TN PTTTS i} 0l 16770
'_3__653_ 8§ 5 224 17 q 12 6] W 12001800 10 NA 7,l 1 5- 3114 122 122 2 {13211 18091
ol 945 18,9 laol liaiad 4lialw.p2D2bvd laoolraq  laastiol |yl 29 0 10 ' 21 s "20]20 01 643 | 18714
10| 1004 STUCK |PIRE- ' ' : : . ‘
11| 100408.9 - |38] |12} o a5 d28{18l24|ne |oools2d  3.s|an] | walel 25 12 8|8 465 | 18078
1201004]8, 391 110118 sl1saf23jnel2alw 900|360 |37 10 I nal 17 0 1] 511010 567 | 18645
__13]_1o04]8 39] 113114 alaofaaliohielnsg 800124d Db stiof | wal 1 2 1 61 | 18706
el 1004]s 37] lo 16l ols loal 4l alie.B soolsol to lysl | el 14 ' 1| 62 | 18768
18| 100als ¢ 46t N6l a2 41:11872).511.3 1 8001160 3 |12 TR| 1 119 2 lroibis {as fa ' 1154 19922
16 Jnhz, 8 140 140 9 AL _RiB81 » 20 Q00 |60 3110 TrL8-1D 221 1 1 14 114 114 _1-9z7 208A9
17| 1004(8.3 40 15] 11 31p |75 A1.9}22 00 |120) 3110 .15 8-10 - _ ol 20869
13} 1004 (8.6 |47 18 12/4 | 918.3 .2 .4]5. 800 | 80 2]12 0 110 60 105 {14 2 | 766 21,635



.J
BIT DATA PUMP DATA HYDRAULIC DATA “GEOLOGICAL DATA '
B fwaxe | osae | oveee |sgmae L P00 Jioomae | mme | aimwr. fam mes [PrESsURE | outeur romuaTion . oteiw
1 HIC 12k bqrqa NV096_L 108 460 352 12} 1 20/58 200 Pump: Make EMgcQ Modelpaspp 822' to T n.;DolomiLe_u{hhg; ‘
20 seel 1ai) wan | 610327 460 | ssE | es 6 55 200 Size’ g X 16 40-70% porosity.
3.{__STC 12% ] 418 | 118 DR 5'53” 829 | 271 | 8 60 200 Drill_Pipe Size—Wt:_16.60 J/’/V_
wr | srel  1obd a3s | aisspl- 1 | cuean our|sringy 1), Size—Type; 6" XH Grade E
yme ! wrel  1o% | pscid wvoes| 3 CLEAN_QUT BRIDGES: Drill Collar: No. 5 *__Length 20
4.0l REED. 12| Pilot 10188 5381441 6 15 150 2" opxwn 3" x 32
~ 4| merp 1wyl ve7 | 78109 721 | 3s0 | 3 150
posd _stel 194 Pir] : 860 | 102 1177 y4l1s5/40
BR_ STC 17k ! i _860 32254 i . -
—3RR|—SIC 12% 1 438 1180E. L, 1500 ADDITIONAL REMARKS: 3_97 1oor Returns_@333" Lost approx. 160
N 5 gTcl  17% ]  0SC14_SA339 910 | 50 3 20/4n 200 _bhls. OFf & on rerurns ro 797" where $e=lost: 850 bbls. A c_r.h'is
61 ¥IC 12% L 0sc3l wreg2l 833 1044 | 211 AQ/A kTo! 200. time we noticed the presence af HyS @ 16-20 nnm.__Qilin.d_.HaﬁJalled

of.- 600 _ppm Aﬁﬁbllninnle 7-28 cpmented

~O-E

_lost zone. WB ‘had off and on returns ta Rﬁﬂf uhs_:rp up‘ set r‘h_._‘,

4th cem-\nt pluz. HES was never out of control during thill inter=.

"val and_was nevey noticed while the hdle was full.  B=6=26

hy rhi&tima.ug_had_LJJ;stlﬂ_dLﬁlﬂd_Ln_Q.Lﬂ_amLhad_lQSﬂoapptm
'5000° bbls_n_f_mud‘__ue_inad_Lo.nuLl;L}lﬁ_CSG_m_Qlﬂ_JmL.got

sturk Backed off 8-12-76 @ 784' Go In hole with G.5/8 wash pipe.'

J 17- Washing over @ QD‘\' with full returns_and 20% LCM R—L3-76

Had-only-3- mqm- Ai{ P.—in hole 8~liw26 lost 400 hthnMog

N
Loy

wash.olbe ctuck. k.l
sh—pip tu ek 1.5

76-Colng to-back—ofiall-but “,t-tom—joint

of N.P. and sef wire line plug in #3 0.P. leaving 4 joints of

J.mqh_njné F'ln'lrl level @ 450 FT 8=15 tetrieved 2 1n1rltn of DP

—8-1€ Retrieved_luz,_aﬁ_SJ/B_washpipe..uith,_iulL_zeLuzas..—B -17

lnntjwbblwwuﬂubl&imww fish

Tnncn 820 hnn‘l:larl Lo-—goemens— E{nh_uhi,psc,oek_er.ound_.ic.,—l'ook 2

returns_while sidetracking

.meanlugL&.cemenL.iMll.uhip&Lock-@-M—-—BJL—Jull

 8-22 trying afrmist with 4k gal soap

with 5 gals unisteam, 15 gal ammonia per 10 bbls H_ZO injected, -

.




Operotor linion 011 of Calif,

Locotion_Sec T.R. _29-258- 6w

MAGCOBAR

Surfoce Cosing inch. _fr, Spud Date ..
Well_Forminda #! 82-29 County. Millard PRODUCTS Hole Size. inch ’ Under Surfoce Dote
) . ) ’ Finish Date
- Contractor Loffland 5 State: Utah . . | : f inch £
- Conr 0 - e DRILLING MUD LOG ntermediote Ccssﬁg inc . Total Depth f,
Engineer.. 7~ . Elevation__6400 : Hole Size Mud Cost &
- Ca E;m: Boh. Bardin Tool Pusher; Buddy Bowen Z
: ' _MUD PROPERTIES MATERIALS ] cosY |
. GELS N 7 - .
Q . . Q \J N Q / o .® R s \J . .
- . 30'\’&«,‘} }o‘\ 4 © 0\‘\’\ \,\'* \«-L‘) UQ @ Q,Q » Qq\“ . \\0\/ \o°‘ 50\ 40\, ‘;o\, q:\‘ Y ‘& '_,(§> ‘k\‘x Q}/ . '.5 . &
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i ; . i ’ 1Car
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23/ 1064 [B.4 S 12118 o/ 1811312:43.6/N/¢ 19001180 2 Tr |25% ;‘ 2 3 11640-127554
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' R ' T ; . BGEL
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1052
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OILFIELD PRODUCTS GROUP, DRESSER INDUSTRIES, INC. 475 17TH STREET, SU.lTE 1600 DENVER, COLORADO 80202

- September 27, 1976p

SUMMARY OF DRILLING PROBLEMS,

for.

UNION OIL COMPANY_OF CALIFORNTA
Forminco #1 82-29 -
Section 29, 25 South -6 West
Mlllard County, Utah .

_ PROBLEM: " ‘HyS gas intru51on into borehole. after losing complete circulatlon

at 797'.

SEQUENCE OF EVENTS.

1'

'. 2-

3.°

PROBABLE,

REMARKS :

Lost complete returns at 797' and drllled with
no returns to 8227,
While shut down to build volume, DAIA Unit

~detected 16 ppm HyS at shaker two hours after

pumps : shut: down.

_ Approximately 18 hours after pumps shut dovm,

0ilind engineer (HyS specialist) detected
600 ppm HyS in atmosphere below floor.

CAUSE:

Mud level in borehole dropped ‘to point where - ]
formation pressure was higher than hydrostatic -
head of mud column. : '

The normal formation pressure in non-marine
deposition is .433 psi/ft. -- equivalent to
62.31 lb/ft (8.33 #/gal.). The normal
formation pressure in marine deposition is

.468 psi/ft. —- equivalent to 67.32 lb/ft3
(9.0 #/gal.). Normal fracture pressure in. -
naturally fractured carbonates should bé ‘50 psi
above the formation pressure at this depth. o

- Two geological theories have been advanced as

to why fracture pressures are lower than normal
in this well:

1. The formation.outcrops to the atmos~
phere and is interconnected. Atmos=
pheric pressure = 15 psi. 15 psi + K
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UNION OIL CO. OF CALIF. o - . .
SUMMARY OF DRILLING PROBLEMS . _

‘September 27, 1976

- SOLUTION:

50 psi = 65 psi pressure required -
before’ the formation takes drilling
fluid. = The equivalent density at

800" before the formation takes -

fluid = 11.70 1b/£t3 (1,6 #/gal.).

2.. Tectonic uplifting after deposition
" -and.erosion relieved the overburden
‘pressure causing expansion of the
rock matrix...thus yielding formation
‘pressure and fracture pressures
lower than normal. . This activity
also caused fracturlng of the carbo-
nates. '

Although the 1nformat10n gathered is not suffl—- -
cient to estimate formation pressure with accuracy,
the. "d" exponent plot indicates that the drilla-
bility of the formations penetrated is somewhat
higher than in normally pressured formations. This
increased drillability indicates lower than normal
formation pressures. On 8/15/76, it was observed
that the fluid level was at 450', thus leaving a
hydrostatic pressure of 166 psi agalnst the forma—.
tion below 822'. :

(822 - 450)(.00695)(64.32) = 166 psi

166
(822) (. 00695)

=29.11" 1b/ft3

It can be concluded from the information developed

that the maximum.equivalent mud den51ty the fractured

carbonates can w1thstand is 29. 11 lb/ft (4 0 #/gal ).

Drill with Sulfatex-Sol and H,S scavenger through
the loss zone (suggested procedure by Dresser Air
Drilling Dept.) —— 1-1/2% Sulfatex-Sol per 10 bbls.’
water with sufficient ammonium hydrox1de to control
HyS.: ‘Inject this solution in air stream of 300- 375 -
cfm-at 12 gal. /mln. Density of the mixture should
be 2.0-2.5 1b/ft3. :
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. UNION OIL CO. OF CALIF.
SUMMARY OF DRILLING PROBLEMS

September 27, 1976

PROBLEM:" How to contain the hydrogen sulfide gas

CAUSE:

. REMARKS:

'SOLUTION:

FUTURE PROSPECTS:

H,S intrusion from depths shallower than 822'

Documentation shows that H,S was detected only

once after setting 13-3/8" casing at 822' —-

-2-3 ppm were monitored for .10 minutes ‘eleven

days after setting the casing. This indicates
that-the intrusion would be above the 822" depth.

Drill with the air mixture. spec1f1ed through the
lossi.zone —— probably through the fractured
dolomite -- and set casing. If the H,S becomes

uncontrollable, displace the bottom part of the
hole with OilFaze (approximate density of =

56.85 lb/ft3 - 7 5 #/gal. ) to give the equivalent '
of 29.11 1b (4 0 #/g ) agulua‘_ the formation )
at‘822'...and run casing. Continue to drill with
the air mixture through’the productive zone
unless formations other than carbonates are
encountered or until the air does not clean the
hole adequately. :

SUGGESTED -CASING DESIGN

20" casing through conglomerates (approx. 600')

 13-3/8" casing through loss: zone (approx. 1200 )

9-5/8" casing through productlon zone

SUGGESTED DRILLING FLUID DESIGN

0-600' - Magcogel, lime, water, wt. 64.33 lb/ft
(8 6 #/gal.) :

600-1200" - 1-1/2% Sulfatex-Sol per 10 bbls. water =

with sufficient ammonium hydroxide to control .
HyS. Inject mixture at 12 gal./min. 1nto,
300-375 cfm »

© 1200<T.D. - Air mixture -as above. If. necessary,

and mud up is requlred, the following is
suggested’ ‘

(See."Mud Program Review")
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DRILLING PARAMETERS MONITORED BY DATA UNIT

UNION OIL .COMPANY OF CALIFORNIA
Forminco #1 82-29 '
Section 29, 25 South - 6 West
‘Millard County, Utah -

Following are the drilling parameters monitored by theé DATA Unit on 011
and gas wells. The method of monitoring has been adjusted to provide™

' - applicability to geothermal and/or air drilling. It should be noted,
,however, that most geothermal drllllng is accomplished using drilling muds.

The drilllng parameters are dlsplayed in.digital readouts, are calculated
and/or are hand—drawn, as indicated for each parameter. :

1. "ad" expoaent’— no‘adjustment —vcalculated and hand-drawn

2. PVT (Pit Volume Totalizer) - digital readout; charted
(a) . Drilling mud - no adjustment

(b) -Air drilling - The normal -trend for compressor pres-
sure, back-pressure:(if applicable), and air
volume pumped need to be established and monitored.
Alarm to be set at T 10 psi and T * 10 ft3/min. Loss
or gain of air mixture should be detectable.

3. ‘Flow (percent flow through flowline ) - digltal readout
and charted .

(a) Drilling mud - no adjustment

(b) Adir drilling - Install a .flow sensor in the blooey
line. With minor adjustments, the air flow can
be measured and a trend established and: correlated'
with the air volume. ‘Alarm to be:set at g V4

4, Flowline, suction pit, and_ambient temperatures .- readoﬁtv<

(a) Drilling mud < no adjustment
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6.

(b) . Air drilling - minor adjustments - Instéll'AV_

" thermometer in the blooey line as close to the .
borehole as is practicable. :
Install a thermometer in the air line as close
to- the compressor as is practicable.

Pump pressure ‘- digital readout; ‘charted

(a) Drilling mud - no adjustment

-(b) Air drilling - Monitor the compressor‘preSSure

‘Pump strokes - digital readodt;*chérted‘wj

(a) D:illiﬁg mud ~ no adjustment

(b) Air drilling - monitor the air volume

Gas angygsié ~ charted

(a) . Drilling mud - Mohitor?HZS at the shaker, at thev‘
bell nipple, and on the floor; alarm to be set at
+ 3 ppm. ' ’ '

(b) ~ Air drilling - minor adjustments - Divert the air
stream from the blooey line to a modified gas trap.

Lithological samples — observed and hand-drawn

_(a) Drilling mud - no adjustment

(b) Air drilling - Divert ﬁhe air stream from the .
blooey line into the sample catcher.

Sample lag — calculated -
(a),_Drillinguhud ~ no adjustmgnt.— pump strokes always used.

(b) Air drilling - Use time-lag ‘instead of pump stroke lag
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10. Mud analysis

(a) Drilling mud -

(1) Chloride, calcium, pH "and alkalinity cnecked
‘every two-thirds circulation to determine
intrusion of salt water from geothermal produc—
tion zones

(2) HoS scavenger checked every two-thirds circula-
tion to determine if the scavenger is reactlng
chemically with H,S

(3) All other checks on a tourly basis for mud
treatment

(b) Air drilling - moisture content in and out
11. Rotary rpm, hook load, bit weight, rate of penetration,

torque (diesel electric rigs only) ~ all displayed; bit
weight and rate of penetration charted :

12. Hydraulics - calculated
(a)' Drilling mud - no adjustments

\

(b) Adirx drllling - no adJustments:

These twelve parameters are presently displayed dlgltally, eight can be -
charted dependlng on the customer's wishes. .

Listed below is a descrlptlon of the hand—drawn logs de31gned for geothermal -
drllllng using drilling muds.

-l. Geothermal Engineerihg Log - 1"/400' scale — Example A

- (a) . "d" exponent can be used to establish normal trends. -
© " Deviation from normal can help determine (1) lost circu-
lation zones, and (2) tops of temperature anomalies - -
(arlllabllity of formations should change with a drastic
change in formatlon temperature)

{b) Gas’

'(c)h{Temperature:wthis could help determine if a drillability
change is due to a change in-temperature and productive zones.

(d) Humidity out .

2. DATA Lithology Log ~ 5'"/100' scale - Example B.

(a) Mud data, rig mechanics, bit data, and date .

(b);. Rate of penetration
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(o)
(d)

(e)
(£)

(2)
.(h)
(i)

3

Depth
Porosity -
Lithology

Formation description

"d" . exponent
Ambient temperatﬁre
Temperature in

.Temperature out
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S KICK AT FORMINCO #1

On July 28, 1976, circulation was lost while drilling 12-1/4" hole
at-796'. An additional 33' of hole, to 829', was drilled in fifteen
minutes_without returns. Total of 850 bbls of mud was lost to forma-

tion and fluid in the hole drained away.

Dresser Data Unit Gas Detector monitored 16 ppm H S'at’shale~shaker

2
and poly flow sniffer line from'ext:actor monitored 10 ppm Hés level

at wellhead.

Mild’HZS gas blow developed. Pump and colormetric tubes type‘portable
monitor detected 16 ppm H2S level on derrlck floor and 5 ppm at

.'shale shaker.

Regpiratory equipment was needed to enter sub-base under derrick floor.

The test empule turned dark brown at hydril in less than 30 seconds.

Choke lines were7extended beyond sump by additional 150'. One hundred
flfty barrels of mud of 12 5 pH was pumped down hole without any

apparent effect on HZS concentratlon.

Wind socks were‘installed around location. Personnel were 1nstructed
by Olllnd representatlve on the use of protectlve equlpment like
back packs and work packs. Personnel were checked by local doctors

for punctured ear drums.

‘Safety trailer with cascade'system, first aid kit, resuscitator and

Hi & Lo stage compressor was installed.
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An'H2S“level'of 60 ppm was monitored on the derrick floor with 0Oilind
fixed system type detectors. Rig personnel ekperienced inconvenience

in working while wearing breathing equipment.

Water was pumped thru the kill line into the hole. The hole bridged
off at 670'. 12-1/4" drilling assembly was run in hole to 762'.
The . string stuck due to.casing—in-of hble.’ Tools were worked free

and hole was‘cleaned out to total depth of 829' without returns.’

With open end drill.pipe at.787', 772’; and 726',‘three cement pluge-
were placed with'ldob cu. ft.,.435‘cutﬂft.uand 408 cu. ft. of class.
"B" cement slurry. After-waiting on cement the hole was,cieaned out .
from 380" to 721" w1th 12-1/4" drilling assembly.. The 12-1/4" hole

u”was opened to 17- 1/2" from 97" to 792'
At 792' total circulation was lost. The fixed-system-type. detector
on the derrick floor monitored 600 ppm Hés level and personal/portable

detectors monitored 100 ppm.HZS concentration at head level.

Water was pumped into hole and the hole was'opened from 12-1/4" to

17—1/2"Vto 829" and 17- 1/2" hole was drllled to 860" w1thout circula-

".tion returns. Due to exce551ve torque drllllng was dlscontlnued and

500 cu. ft. class ngn cement plug was placed w1th open end drill pipe

.hung at 819°'.

Two more'plugs were placed with open end'drill pipevat.7l3',and,849'.
A 250 cu. ft. class "B" cement plug.was placed at 713' and a total of

1000 cu. ft. class ﬂB",cement'plug was placed at 849f.
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After waiting on cement, the cemeht plug was tagged at 400' and was

2

Was monitored at bell nipple. ‘Mud was mixed and hole was drilled to

‘drilled out to 797' where returns were lost. 15-20 ppm H.S level

910' without returns.

"With open end drill pipe at 786', HOWCO mixed and pumped 500 cu. ft.
class "B" cement slurry. After waiting on cement, the cement was
drilled with full returns to 910' and 13-3/8" x 54.5#, K-55 buttress

casing was run.

DISCUSSION & CONCLUSION

Tdvestablish the zone of H,S entry, the loss circulation cases are

- reviewed.

First, total loss of circulation occurred at 333' in Andesite; however,

the circulation was-fegained by circulating mud loaded with LCM.

Circulation was lost again at 737' in limestone and regained with

LCM treated mud.

The losses at both the above dépths'were not heavy, indicating that
the thief zones were mihor_fractures duly cured with‘loszcirculation
additives. There were no indications of H,S at any of these loss

circulation occurrences.

At the drilling break, in limestone, at 796' total mud with 30% LCM
was lost and also the hole fluid was lost. Even without returns, 33'
of hole,-ffom 796' to 829' was_drilled in fifteen minutes. This in-

dicatés a cavernous fracture possibly in -softér beds of limestone.
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While drillingAat this depth, with total loss of fluid into formation,

HZS was monitored at sﬁrface.

- This is thus the established zone for H,S infiux and the reason for

2
HZS influx is the absence of water table or hydrostatic head to counter

‘the influx.

The sudden jump in H S concentration from the level of 10 to 20 ppm

2
to 600 ppm is hard £ogéxplain. As this rise in concentration has been
' noticed after drilling out cement or during cementation, it can be

: conjecturea that sudden rise in level should be attributed to the
extfa head caused by‘cement_dolumﬁ. It is felt that'extra.héad.of
cement column causea”the fractures to bpen’ﬁp fﬁrther £hereby per-
mitting more of HZS to enter and incréaée the cohcentration. _This
explanation may only be'partially true orbthefe may bexén altogethér.

different explanation.

‘The fact cannot be overlooked that awareness of the hazard, prepared-
ness of personnel and timely actions in countefacting'the blow of

toxic gas, has saved serious losses including lives.
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FISHING

Well Depth :  1004'

13-3/8" x 822"

Dates

8/10/76. to 8/19/76

-Cause of Fishing : Stuck pipe during placement of cement plug

to cure loss of circulation

Final Result : Fish left in hole from 978' to 874"

DETAILS OF OPERATIONS

At drill depth 10043, in a 12-1/4" hole, severe loss of circulation
occurred. With open ended d:ill-pipe, 4-1/2" X-H at 978', on
8/10/76, 500 CFT class "B" cement with Perlite, Gel,.CFR—Z and

2% CaCl2 was pumped into the hole.: Drill pipe stuck while re-

.moving "Halliburton" cementing lines.

An extra pull of 126,000 lbs'Over the weight of pipe, failed to
release the stuck pipe. The hole was circuiated.with two ﬁud
pumps dischargiﬁg-approximately 800 gpm bf mud of weight 8.9 ppg
and viscosity 40 seconds at SOO'psi pump pressure. Only 50 bbls,
less than half thé annulus - volume, ofvthick.mud with LCM folléwed
by nearly neat cement, returned td.sufface.' Cirqulaﬁidh was lost

ana'ZOO bbls of mud was pumped yithout returns.

"GO-International” ran Free Point Indicator. Free Point was locat-
ed at 915'. Stuck pipe was backed off at 784' - inside 13-3/8"

casing.

Screw-in sub was run in with jar,; bumper-sub and .8 - 8" drill -

collars. Fish was screwed into and jarred on without success.
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Fishing assembly'was backed off leaving the screw~in sub on top

of fish, in the hole. . Tools were re-run into the hole andZSCrewed
into the fish. The screw-in sub was recovered leaving the fish .

in the hole with top at 784°'.

_ Wésh—oVér string with 9-5/8" x 11" wash—over‘shde‘#l was

run into top of fish at 784';',Worked over fish and washed over
drill pipe from‘822' to.845'., P.0.H. Changed wash-over ;Egé.
Shoé indicated»flaring from drill pipe tool jéints as fhe fish'
was sticking aéainst the wall of_the hole (Fig. #1).. Wash—ovér
string (9—5/8") with wash-over shoe #2 was rﬁn_in hole and fish
was washed ovér from 845' to 889‘..lWash—b§er shoe was pulled‘

out of the hole. A tungsten carbide 9-5/8" x 11-1/2" wash—dver

shoe #3 was run in the hole.

'

Top of fish at 784" had to be worked over and the fish was washed
over from 889' to 906'. Heavy torque was experienced and 9-5/8"
wash pipe parted. Three joints of 9-5/8" wash pipe7were left in

the hole with top of parted joint at 817' (Fig. #2).

Screw—in sub on bumper sub and jars with 8" drili collars was fun
in hole and screwed into top of fish at 784'. The fish could not
be_jarred frée'aﬁd was backed off-ét~8§5'. Three joints df:4—l/2"
drill pipe were recovered from fish #1 leavihg the top of (drillv

piée)‘fishv#l at.885'_and (9—5/8" wash-over éipe).fish #2 at 817'

(Fig. #3).
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A Bowen 9-5/8" casing s?ear with bumper sub and jars wés run invand
the spear.wés set.at 820"', i;é., 3' below the top of washjoVe:

pipe at 817'. Jarring and pull of 166,000# above sfrihg weight
failed to release the,fish; The fishing assembly was pulled out

of thé hole. Another'unsuécessful attempt with screw—in‘sub_was |

also made.

_ Three joints (94') of 7-3/8" O.D. flush join£ wash pipe with

tungsten carbide rotary shoe were run in hole and worked over the
top bf fish at 885'...The fish was washed over to 957'. Circula-
tion was lost and 7-3/8" wash pipe was stuck at 945'. Stuck wash
pipe was WOrked free after two hoﬁrs and was pﬁlled out oflthe |

hole.

- Screw-in sub was runvin égain and 4-1/2" drill pipe.fish‘was_en;
vgaged. Jaffiné 6n fish moved the fish 18" up the hole. _Furthef
jarring failed toAmove the.fish'up or-dowﬁ the hole. The pipe

was backed off; leaving the screw-in subvon top ofA4—l/2ﬁ drill
pipe fish with top of fish at 884f._~The‘screw—in sub. was recovered
in next 5ack—off attempt leaviﬁgbthe rest'of fishkih,the hole with -

top of fish at 885"'.

_Open ended'drili pipe was run in hole and screwed into the fish.
GO—International wire iine,bridgé stoppéd at 970" while funning in
~and failed_fo set; Bridge plﬁg‘was run_in_tb 975“in next attempt.
‘The plug,malfunctioned andﬁthe:plug with seﬁting tool dropped to

the bottom of the drill pipe during pull out.
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A 3—1/2"lmetal—petal baeket was run and_set inside drill pipe
at 952'. A 10' Cal-Seal plug was_piaced oﬁ top of.metal—petal
basket. W;O.C.‘Z hours.e'Plug was tested with 500 psig. The
string was backed off recovering 2 joiﬁts of 4-1/2" drili pipe

leaving the top of fish at 945' (Fig. #4).

A 7;5/8" rotary_shee was run on 7-3/8" Wash'pipe and fishing
'assembly. Unsucqessful attempﬁs.were made to wash over the

driil.pipe fish at 945', Wash pipe was ;aid:down_and 9-5/8"
'caeihg'spear wasArunuin the hole. Thei9—5/8“lwash éipe fish

was engaged at 819'. Attempts to release the‘fish failed.

A 9-5/8" iﬁternal casing cutter~wes run and casing_was cut at
'867‘, but could not be retrieved with the spear. Aecut‘was

made at 839" and a 21.50' seetion of 9-5/8" wash pipe was -re-
A-covered.' Attempts at jarringlout the.fish with.casing speer_

failed.

Another cut was made with casing cutter at 854' and the cut
section from 839' to 854' was recovered. In two more attempts,
cut sections of 12' and 8' respectively were recovered} The

top of the 9-5/8" wash_pipe fish in hole waS‘874'.

A 9-5/8" wash pipe was cut with caSing cutter at 890', however,
the attempts to recover the cut section with releasing spear fail-
ed. .Spear‘grapple'waslleft inside the‘9—5/8""Wash pipe and was

. pushed down to 915°'.
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One more unsuccessful attempt was made to jar:out the stuck

9-5/8" wash pipe. Fishirnig operations wére abandoned and fishing
tools were,laid'down; A cement plug was placed with open ended
drill pipe at 854' on top of fish left in hole (Fig. #5). The

hole was sidetracked.
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CEMENTATION AT FORMINCO #1

In a drilling well, the prbblem encountered and the expected re-

slurry composition and procedure of cementation.

sults, generally dictate the formulation of cement program,

At Forminco #1, the specific jobs (or problems) and expected re-

sults aie tabulated below:

JOB/PROBLEM - SLURRY TYPE

1. Loss Circulation . Light~-Viscous Slurry

w/loss circulation
additives, and, if

possible, accelerated.

2. Casing Cementa~ ~ - Stage I: Light—Viscous
tion against -+ Slurry fbllowed byv
Loss Circulation - Heavy Slurry,l

' Zones Stage II: Light-Viscous
Slurry.
- 3. Side-Track Plug - Hard Setting Slﬁ£ry w/

out Gel and loss circulé—‘

tion additives.

4. Abandonment Plug Hard Setting Slurry w/

Gel, LCM and accelerator.

EXPECTED RESULTS

Seal-off fracture
or loss.circulation

zone.

Well cemented shoe.

Cement'tofsurface.

Successful kick-off
and side-tracking the

hole.-

Shut off sub-surface

~activity beneath

the'piug,
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DISCUSSION: © PLUG JOBS IN -17-1/2" HOLE .
The loss of circulation at 796' and the HZS entry through possible
fractures between the depths 796' and 829' required the cement plﬁg

job.

The 12-1/4" hole had yet to be opened to 17-1/2" when the problem
occurred. Three plugs, of composition and volumes as noted in
Appendix, were placed before the opening of 12-1/4" hole to 17-1/2"

could be ‘initiated.

The'theoretical hbie volume was 793 CFT or, say, 800 CFT. The

Plug #1 was 1000 CFT or 25% excess of the hole volume.

The plug #1 was placed with open ended drill pipe at 787'. How- -
ever, the plug failed to fili the hole and.as seen from the re-

'sults, cement top at 772', the plug was,lost:to fractures.

The plﬁg #2 of 435 CFT slurry volume was'placed with.O.E;D;P.’at
772'. The cement top, instead of 300' as expected per the volume
pumpéd, was encountered at 735'. Most of the cement, like plug #1,

was lost to formation.

The slurry éoﬁposition fqr"Plug #1 ahd #2,'as shown in Abbendix,

- was the same. Cement élass "B" waS'mixed.withAPerlite in the ratio
 of 2;1 by -volume, i.e., two sacks of'Perlité‘tQ.one sack of cement.
The Perlite, acting as‘azloss circuiation adaitive, also reduced.the
dehsity of slurry thereby feducing the'effective hydrostatic head,

- of cement éolumn against formafion. Cello-Seal was added in the
ratio of 0.5 lbs_per sack of cement. This écted as.a loss éirculai‘

tion additive. Gel (Bentonite) was mixed in the ratio of'4%vby
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weight of cement. This was added to give a more.viscous body
to the slurry and for abéorption of excess water. Calcium Chloride
in the ratio of 3% by weight of cement acted as an accelerator to

expedite the cement setting.

The slurry composition-for ?lug nés}jl and 2 woﬁld haVe'pfovided;

a yield of 1.80 CFT slurry, of density 101.80 lbs/CFT; per sackvof
cement. The head against formaﬁion at 829° with_slurry.for.Plug ¥l
would have been 585 psi as against that of water being 360‘psi{
However, the plug was loét'as formations failed to withétand thé
head.cauééd by cement‘column,' The‘slurry only filléd in the

fractures, perhaps partially.

The Plug #2, ifAéucceSSful, would have céused a total head of

479 psi, ihcluding 375 péi'createdlby cemeﬁt éolumn‘and rest by
. water. But this plug was also,loét, though n¢t totélly; Hard
cemenﬁ_was located at:735', however, the hole contiﬁued takiné

fluid.

The Plug #3_of 408 CFT waslpumped with O.E.D.P. at 726'. The 
composition of this plug varied slightly from #1 and #2. Cello-
Seal ahd Célciﬁm Chléride'Wefe'not mixeduthis time. CFR;Z in the
ratio of 0.75% by_weight'of cement was added tO'énhance ease of
pumpability.  This slUrfyrhaﬁ'thé same.yield and-density astlug
#1 and #2. The head created against the formation this time was
., very nearly the same‘as‘?lug #2.-1The formation witﬁstood the'

pressure and a successful plug, with_top at 380", was obtained.
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The opening of hole from 12-1/4" to 17-1/2" caused the loss of
circulation once again at 797'. The hole was dry-drilled without

returns to 860'..

As shown in Appendix, the open endedldrillvpibe was hung at. 819",
Two plﬁgs, #1 and #2, of the composition, as shown were pumped -

one behind the other in quick succession.

Each'plug was 500 CFT in volume or 300 linear feet ofvcement columﬁ.
per plug. 'The expected top,of cément,ffor.looo CFT‘of slurﬁy,"
‘should haﬁe been around.260'. Howeverf cement top was taggedvat
733'Aleading to concLusion tﬁat mOstoof the plug (#1 andi#Z) was

lost to formation.

The.compOSition oflPlug #1 was the same as fhe‘tWo plugs (#1 and #2)
’placédleérlierjfor'the 12-1/4" diémetér holeAdrilled to 829", e#— B

cept that Flo-Seal (a'loss cirou1ation additive) substifuted Cello;.
Seal.‘ This SOO'CFT of plug would have provided 212 psi hydroétatico‘

head against the formations.

Coupled to Plug #1 was the Plug #2 of the same volume but'differént’
composition as shown in Appendix; The cement to Pérlitexratio,,:
instead'of‘é:l,'was changed'to 1:1. ;This‘would have. decreased the
yield from 1.80 CFT to 1.67 CFT pér sack of cement while,*at'the:.
same time, increasing the density from 101;80 1bs/CFT to 103.40 -
1lbs/CFT. ‘With tﬁis density the hydrostatic“head_oreatedoby this plug

" was 216 psi.‘
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Total head caused by these two plugs was 428 psi for 600 linear
.feét of cement column (or 1000 CFT of the total volume of plugs).
The formations failed to withstand the head and, as indicated |

earlier, nearly'the total plug was lost to fractured formations.

Plug #3 placed with O.E.D.P. at 713' provided 150 linear feet of
head or 107 psi against formation. The composition of this plug
was similar to that of Plug #2 with extra loss circulation additives

and accelerator.

This plug gave better results. The cement top was located-ét 541"
and cement was cleaned out to 807' when the circulation was ‘lost

again. Hole was cleaned out, without returns, to 849°'.

With Q.E.D.P.'at 849' a total of 1000 CFT of slurry in three
"batches of: Plug #4 — 250 CFT, Plug #5 - 250 CFT and Plug #6 -

500 CFT was pumped down the hole.

The composition,of Plug #4 and #5 Was same ekcept that Plug #5
contained 3% CaClz.v Plug #6, like earlier plugs, contained_Pef—
lite,'Gel and Flo—Seai.

The total head created‘by.looo CFT or 600 linear feet of slurry
against,the formations was 760 psi. Plug #4 and #5 contributed

405 psi and 215_psi was created by Plug #6.

The results of this'plug looked encouraging initially as the top of
cement was tagged at 400'.  However, the loss of circulation and .
H,S5 gas kick at 797' proved that fracture still remained open.

The hole was dryédrilled, without returns, to 910'.



~Cementation at Forminco #1 : » o :.Page‘G

At 910' only one plug of 500 CFT or 300 linear feet was placed.
The composition of plug was similar to .earlier slurry, i.e., 1l:1

cement - Perlite ratio.

The top of this plug was_éncountered at 516' instead of 610°'.
Also the cement was drilled to 786' and '£i11! was'cleaned out
to 910" with full returns. The loss circulation zones were sealed

off and plugging job‘was successfully completed.

CASING CEMENTATION
:In‘the 17-1/2"hole with total depth at 910'} the 13—3/8" casing
“shoe was ianded at 822" andpD.V.'multi—stage,cementing collar at

635'.

The casing‘was_cemented in two stages to reduce the cement column,
“and thereby the hydrostatic head 6n weaker fqrmations, inlthe'firSt
stage as well as to;enéure_rise of cement to surféce in second
stage. This also avoided handling of large volume of cement slurry,

of varying compositions, in one operation.

The first stage slurry composed of 60 CFT of light slurry of weight
101.80 1lbs/CET composed of class "B" cement with 40% Silica Flour.
This was to'provide_a well cemented shoe with hard set cement of A

high compressive strength.

The second stage slurry was light weight,vcomposéd'of'ciass "B"
cement with Perlite. Cement slurry returned to surface during
éementation however the level in the annuluS'droppéd to 222':after

completion of operation. This indicated, that weaker formations
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failed to withstand the head of cement column. Depth of thief
zone cannot be specified as it is possible that original fractures -

had reopened orAnew fractures had developed.

PLUG JOB IN 12-1/4" HOLE

After cementing of 13-3/8" casing with shoe at 822', no cement
was encountered inside casing from 807' to shoe. Returns were .lost.
The 12-1/4" hole was dry drilled from 910' to 913'. With O.E.D.P.

at 882' a cement plug of 694 CFT was placed.

Apparently, first stage cement of 13-3/8". casing was lost to

formations and casing from 807' to shoe remained un-cemented.

694 CFT of “Thick—éet“‘cement of 118 ‘1bs/CFT density cured the
loss circulation problem and cement top was tagged at 632'. It

‘was cleaned out to 913' with full returns.

Loss circulation oqcurred égain at 1004'. With O.E.D.P., at 978"
a light weight slurry of cement and Perlite Was pumped. . Total
volume of slurry was 500 CFT.  The slﬁrry carried only 2% CaC12
howevér the cément flash set, sticking the pipe; The hole had

to be sidetracked.

SIDE TRACKING PLUGS

At well depth 1004" and with a fish in hole cement plugs had to be:

Aplaéed,to sidé track the hole and bypass the fish.

Plug #1 6f class -"B" cement with 40% Silica Flour was placed by.

pumping 492 CFT of slurry with O.E.D.P. at 854'. The top of plug
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was located at 715' however the returns were lost while cleéning

out- at 847',

The plug job was repeated by placing Plug #2 With 0.E.D.P. at 850°'.
A slurry volume of 368 CFT of class "B" cement with 40%.Silica

Flour of weight 115 1lbs/CFT was pumped in hole.

Cement top was located at 798°'. lThe-plug had developed the
desired high compressive strength, likely 3000 psi and hole was

successfully,sidé—trackéd at 833'.

ABANDONMENT PLUGS

At well depth 1051', due to sloughing dolomites and the impossibility

~of drilling[ the'deéision waslmade to plug and abandon the'hole.

"'_Total of three plugs were placed.  Plug #l‘was heavy slurry df
class "B" cement with 40% Silica Flour of approximatelyAllS‘lbs/CFT

density. 490 CFT of slurry was pumpéd.in with O.E.D.P. at 845'.

Plug #1 was followed by Plug #2 of lighter slurry of class "B" .
cement with Perlite and Silica Flour, 370 CFT of slurry‘Was pumpéd

and cement top was tagged at 793'.

Plug #3 was placed with O0.E.D.P. at 793' at start and moved up to
'434"at completion. 600 CFT of slurry of comesition same as that
of Plug #2, was pumped. 'The top was tagged at 188' and rest of

" hole was filled to surface with slurry of neat class "B" cement.
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“ UNION OIL COMPANY OF CALIFORNIA
Geothermal Division '

FORMINCO %1

- GEOLOGIC REPORT

I. .Well Samples and Observations

From surface to 55 feet the well penetrated Recent”alluvium,.
con81st1ng of hydrothermally altered volcanlc boulders, gravel.
sand and clay. Native- sulphur mlnerallaatlon was common in
‘this interval.

froﬁ 55 to 248 feet'the well penetrated the lower part of the
Bullion CaﬁyOn volcanlcs (Upper Cligocene age), con51st1ng of

porphyrltlc ande51te. Argllllc‘alteratlon was common in the

'upper 50 feet of the interval.

From 248 to 560 feet the well penetrated'the Claron formaticn .
(Upper Cretaceous-Lower Tertiary-age).. This formation consisted
’of'a quartzose boulder conglomerate. Fragments of carbonate
- boulders were also noted. Flnely dlssemlnated pyrlte was

common throughout the interval.

From 560 to 797 feet the well penetrated a llght to dark brown,
[ microcrystalline llmestone of uncertain age and correlatlon.

This cfinoid mudstone may be correlated-With‘the Kaibab

formation (Permian ‘age).
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From 797 to 1051 feet the well penetratedAa poorly-cemented
very fine to finely-crystalline dolomite. Pyrite was present
ih the interval as scattered grains and clusters. ‘The loose
dolomite "sand" consisted of near-perfect individual.crystal

rhombs.

No static temperatures or down hole logs were obtained from
the well. Flow line temperatures (prior to lost circulation
at 737 feet and 797 feet) reached a maximum of 110°F at 736

feet. (See lithology log for flow line méasurements;)

Hydrogen sulphide gas Qasfencounteféd whén all_returhs and
hole fluid Were lost at 797 feet and 1044 feét, ‘The gas is
under very low pressure, and is thought to fiil,the dry
fractures above the water table which was not reached by the

well.

II. Geological Comments

The Union 0il Company No. 1 Forminco wildcat locéted within
the Cove Fort—Sulphurdale geofhermal.uhit was abanaoned at
1051 feet total'dépth.bécause of extreme and unusual problems
_ encountered’during driiling.. Specificélly; four problems-‘

- combined to abort the test: |
l;:_Occurrence of H,S gaé above the water table. -

2. Lack of formation pressure to the depth drilled.
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3. High‘permeability of the rocks penetrated belqw
_the volcanics. |
4. Development’of‘a ﬁotally unconsolidated granular
dolomite with the properties of a loose sand- (sanded
. dolomite). |
Problems attendant wiﬁh stabilizing £he bore hole;may ﬁave
been aggravated by dips approaching ﬁhé angle bf.repose~Of:the

. "sanded" (unconsolidated) dolomite.

Following plugging the challenge was .to deVelop,techniqueé to
cope with the>problems when encountered or preferably to find
é suitable locationvthat'wouid obviatéltheir oécurrence. A
location was thereforé sought aﬁ'which the surféce‘volcanicé,
anticipated to be stable and réiatively tight}.would éxtend to
depths beléw the'gréund—water table and an attémpt.was'made'to
determine depth to ground water. At such a_locatibn_the first
. three listed problems would thefully be‘manageaﬁle or not
f'even exist. Itbhas yet to be determined whether the "sahded"
dolomite will occur beloWAthe water table. 1In order to under-
stand the problems éssbciated with such dolomites a study'was
prepared of the geologically gomparable Tintié_miningAdiStrict,_

Utah.

III. Sanded Dolomites
The "sanded" dolomite encountered by Union Oil in drilling

the Forminco No. 1 well is similar te the sanded dolomite
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encountered in the.Tintic mining'district,'Utah (Zn-Cu-Ag- ore
bodies). Intetestingly, the geology of the Tintic mining;

district and the Cove ‘Fort geothermal prospect are very similar.
Both areas have extru31ve rock unlts of Mld -Tertiary age that
overlie, with angular unconformity, a thick sequence of folded

and faulted Paleozoic.carbonate and clastic formations.

Hydrothermal Geology

The hydrochemical alteration history of the Tintio mining
district is well documented by Lovering's (1949)'classic
'paper, "Rock'Alteration as a Cuide to Ore--East Tintic
District;.Utah." Loverlng 1dent1f1ed five stages of hydro—
. chemical alteration. These stages are graphlcally presented

in-Figure 1.

The early barren stage of hydrothermal alteration resulted

in hydrothernally formed‘dolomite.' In the Tintic district,

as at Cove Fott,'its occurrence ls very widesptead. Many cubic
miles of Paleozolo limestones have been altered into secondary
dolomite with marked changes.in the textures and fabrics of
'the original limstone..~Tnese beds of hydrothermal dolomlte
should.not be'oonqued with the unconsolidated "sanded“
dolomite Which formedlduriné a later -acid ground water'leaohing

stage (mid-barren stage)..
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Locally, the hydrothermal dolomite exhibits complex
stratigraphic‘and structural controls with the most extensive
developments occurring in the footwalls of low—angle faults..

At this stage the dolomites still had sufficient calcite cement
to retain stablllty even though they developed good permeablllty
Warm ground waters rich 1n magne51um and c1rculat1ng through

an exten51ve system of solution channels were probably
responsible ﬁorrthe widespread‘dolomitizing of primary limestonhes.
The common associationbof hydrothermal;dolomite overlain-bYa.
chloritizedbPackard rhyolite is evidence that the Mg—rich
thermal ground waters which dolomitized'the‘limestone were

' also the  fluids which chloritized ‘the volcanic rocks.

The m1d -barren stage is characterlzed by w1despread argllllc
alteratlon of the volcanlc rocks It was durlng thlS tlme
period that (l) dikes and stocks of quartz. monzonite were
emplaced, (2) acid .ground waters leached the rocks, (3) hydro-
thermal dolomite was “sanded" and, (4) pebble dikes were

formed. Removal or alteratlon of all remalnlng calclte cement
was.so completely effected during this process that the hydro-
thermal dolomites became totally incompetent "sanded"vdolomites,
comparable to a pile of loose dolomitefgrains} Surface .
geothermalvactivity was likely at its maximum during this

stage with hot springs and fumaroles at the paleosurface.
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The Mid-Tertiary volcanics affected by the mid-barren stage -
cdntéin intense argillic alteratidn. The.alteration is
strongest near the base of the volcanicé and along vertical
fracture zones and other secondary openings. Similar ;élter—
ation is present in the.underlying_sediments and-inithe‘
iptrusive rocks but is muéh less extensive. The volcanics
'Qgré‘ﬁainly reauéed to montmorillonite with subordinéte.
kaolinite, and:occasional»dickite clays. The ground wa£erS'
which attagked_the rock were mainly sulfuric and hydrochloric
acid. 'The. sulfuric acids_were‘formed‘from the fumarolic'st
gases associated with the several monzonite intrusivés found
in the district. Where argillic alteration of the volcanic
rocks is encountered in exploratidn-driil hoies and adits
sanded‘doiomite.can usually be expectédvin the underiying

Paleozoic carbonates.
The late barren~s£age is characterized chiefly by jasperiod,
barite, pyrite and chlorite in the sediments and by allophane

-quartz, barite, pyrite and calcite in the overlying volcanics.

Formation of'"Sanded" Dolomite

~ Competent hydrothermal,dolbmite can be turned into.a'mass of
unconsolidated-crystai mush:by-either-primary or secondary |
acid ground water leaéhing]processeé. leumetrically, primary
acid~ground water leaching:is.the‘most-important eventbwhich"

occurred in the East Tintic district to "sand" the hydrothermal
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dolomite. "In this process; the abnormally high heat flow and
fumarolic<activity'associated with the intrusive center both
increased the tehoerafure and lowered the pH of the ground water
to generaie a strong acidic solvent which dissolved many tons

of catbonateenook_in_the zone of water saturation. The

presence of many.cubic milesvof-carbonate'rock, however;"
prevented the acids from sanding the dolomite on a regiona14
scale because the acid waters Were'neutralized.by-the solution
of.carbonates.d-The extentlof sanding, therefore, was a function
of the amount and dispersion of acidic ground waters. ‘The
vagaries of dlstrlbutlon and lnten51ty of sandlng ln the various
structural -and stratlgraphlc units are also a functlon of |
many chemlcal and physical variables. Intense sanding is
generally found along marglns of monzonlte stocks and along -

- . fault zones where fumarOILC'act1v1ty and acid concentratlons
were'strongest (Fig. 25;‘ The sanding of the hydfothermal
dolomite Was an-important “ground'pfeparation*_which was
selectively foilowed by later ore;bearing solutions during the -
early'and late oroducfiVe stages? thereby forming~the close‘
associationzof'sanded-dolomite with lead-zinc-silver ore bodies.

of the East Tintic district.

Secondaryﬁsanding occurs primarily. above the water table by
the oxidation of sulfide‘minerals and/or fumarolic gases, such
as'HZS and HF. This secondary process can locally form -acids

which are oapable of sanding the dolomites as effectively as
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the primary process, but thettotalevolume is smaller. Creation
of acids can also occur in the upper portion of an oxygenated
ground water system where free oxygen is available to oxidize

the sulfide minerals. This process can occur long after the
abnormal'heat~flow andbvolcanic activity has terminated Sandlng
of the Leadv1lle llmestone in the Leadv1lle mining dlstrlct,
Colorado; 1s a good example of thlS secondary process under

- .non-thermal condltlons

‘Extrapolatlon of “the Tintic Area Data to the
Cove Fort Geothermal Prospect

Many geolog1C»51mllar;t1es exist between the Tintic and Cove
Fort areas which can be used in predlctlng the occurrence of

sanded dolomlte in the Cove Fort area.

First, both "areas are lithologically similar with Mid—iertiary
volcanics overlyinclstructurally complex Pre-Tertiary sediments .
dominated by carbonate_formations. The outcrops ofrfinely
crystalline dolomites inﬂthe Cove Fort area are identical to-

‘ thedhydrothermal dolomites in the Tintic district. Howeyer,

‘the Cove Fort area lacks evidence of the quartz monzonite
_intrusives, pebble dikes,vSulfide mineralisation and extensive

surface hydrothermal-alteration'common to the east‘TintiC'area.

Second, the grcund-water hydrology.is similar.. Permeable.

dolomite and limestone'units~underlie'both areas. Deep and



Forminco #1 _ | N ‘ B Pagewé

relatively level water tabies, indicative of high perméébilities,
exist in‘the Tintic aistrict (Lovering and Morris, 1965) and

are probably present in the Cove Fort area, too.

Third; in comparing the types of “hydrothermal alteration found
in the Tintic district.and Cove Foft{ ﬁhé latter has apparently
been subjeéted tovwha£ i§'cbmparab1e to the early barren and
the first stage of the midébarrenvperiods of-hydrothermal
alteratioﬂ:of the_Tintic district. InTesseﬁce, the Cove Fort
gebthermal‘area may be a young T;ntiC'district which may be
undergoing doiomiﬁe sandin§ below thelwater table if the

ground waters are acidic. We know that st~gase5'ate-active

in the area and that fault zones have been intenselygargillized.
Presence of fluorite in one fault zone indicates that HF

gases éfe also present. Therefore}'the geologic conditions

for fqrmiﬁé acidic ground-waéefs and sanding of the hydrothermal

dolomite are present.

Conclusions

1. Localizedrsanded doldmite.ZOnes will be encountered within
| the thick cérboﬁate_sectiOn most'likelytadjaceﬁt,to major:
fault zones and solution cavities&= Competent liméstone.;
and hydréthermal~dblomite is ekpéctedibétween tﬁe sanded-

dolomite zones.

2. Sanded dolomite is most likely to occur beneath volcanics

which shows the effects of argillic alteration.
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3. The zones of sahded'dolomite are most likely to be vertically
oriented. Stratigraphic correlation of the sanded hydrb—'
thermal dolomite is not possible due to structural controls

on the occurrence.

'4. The sanded dolomite eﬁcdunteréd at 797 feet in the Forminco
Nb.‘l wéll can be explained by the éecondary sanding prbcess
‘which would rapidly dissipate béiow.the.water table
(projected to'bé_af +5000‘feet, MSL, or ‘1500 feet béléw
the surfa¢e);,'The‘oxi6ation of H,S gés emanating along
faults may alone have caused-thé secbndary séndingiof
the hydrothermal dolomite. Prima facie evidence for -
exténsive primary sanding beiow the deep ground—watér-table
haéAnotAyet been established, but thévright geologic

conditions for such development appear.to'be;present.

&
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