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FORMINCO #1 

WELL SUHHARY 

PREFACE 

The well summary is as stated, a brief of the operation involved 

during the drilling of this well. All technical data is found 

within the contents of the main report. 

The well summary gives a description of the problems encountered 

and procedures used to drill to depth. 

Due to severe losses in circulation and extreme volumes of fine 

grain dolomitic hole 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 you want to review in depth within the main part 

of the report. 
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SUMMARY OUTLINE 

I General Information Sheet 

II Drilling Operations 

A. Rig Information 

B. Preparation of Location and Setting Conductor 

C. Spudding 

1. Description of Interval Drilled 

2. Spudding: Problems Encountered 

a. Lost Circulation at 333' 

(1) Resolution 

b. Lost Circulation at 737' 

(1) Resolution 

c. Lost Circulation and H2S at 796' 

(1) Resolution 

d. Lost Circulation and H2S (17-1/2" 

(1) Resolution 

e. Lost Circulation and H2S at 797' 

(1) Resolution 

f. Stuck Casing 

(1) Resolution 

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

1. Description of Hole Drilled 

Hole) 

(17-1/2" Hole) 
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2. 

Summary Outline 

12-1/4" Hole: Problems Encountered 

a. Lost Circulation and No Cement 

Shoe Joint 

(1) Resolution 

b. Lost Circulation and Stuck Pipe 

( 1) Resolution 

c. Stuck Pipe 

(1) Resolution 

d. Sidetracking (Setting Plugs) 

(l) Resolution 

e. Drilling Sidetracked Hole 

(1) Resolution 

f. Stuck Pipe Using Aerated Mud 

(1) Resolution 

in Casing 

(1004') 

g. Difficulty in Spotting Cement Plugs for 

Abandonment Plugs 

(1) Resolution 

Pg 2 



FORMINCO #1 

WELL· SUMMARY 

GENERAL INFORMATION SHEET 

LOCATION: 

West 310.96' along section line and South B21.59'from 

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

Millard County~ 

SPUD DATE: 

7/26/76 at 2030 hours 

COMPLETION DATE: 

B/29/76 

HOLE & CASING INTERVALS: 

HOLE HOLE CASING 
SIZE DEPTH CASING DATA DEPTH 

26" lOB' G.L. 20" x .251 W.T. 97' G.L. 

17-1/2" 910' RKB 13-3/B" 54.50 K-55 Buttress 822' RKB 

Casing 

1 '>_1/11" 11 ()~1 I 1 No Casing Run - Well Plugged .J..""," .J-/-;:: ..J...V.,J":'" 

I and Abandoned 
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M. D. : 

1051' 

T.V.D.: 

1050.5' 

TOTAL COST: 

$623,955 

COST PER FOOT: 

$594 

CONTRACTING SERVICES/AGENCIES: 

Drilling: 

Mud: 

Directional Drilling: 

H2S Safety: 

Fishing: 

Cementation: 

Loffland Bros. Drilling 

Dresser Magcobar 

Eastman Whipstock, Inc. 

Oilind 

AAA 

Halliburton 

, Pg 2 
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DRILLING OPERATIONS 

A. RIG INFORMATION: 

Loffland Brothers Rig lf5. Self propelled rambler rig. 

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

rig is powered with two General Motors l2V-7lN 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 is 

limi ted to 350,000# casing c·apaci ty. 

B. 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 N.T .. Welded joint casing 

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

Rigged up Loffland Rig #5 on location. 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. Desc~iption of.Interval Drilled 

17-1/2" Hole Interval to 910' RKB 

13-3/8" Casing Interval to 822' RKB 

Pg 2 

Well wa~ spudded on 7/26/76 at 2030 hours using a gel

water system. A 12-1/4" pilot hole was drilled to 829'. 

After encountering hole problems (as explained in the 

following section) and solving them, the 12-1/4" pilot 

hole wa~ opened to 17-1/2" to 829' and drilled deeper 

to a depth of 910' RKB. 

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

910'. Casing became stuck at 822' while going in hole. 

Due to the fact of the previous hole problems and casing 

which would not move, the casing string was cemented in 

place at 822', some 88' off bottom. 

2. Spudding: Problems Encountered 

a. Lost Circulation 

Drilled a 12-1/4" hole to 333' and lost returns. 

(1) Resolution 

Mixed lost circulation materials and regained 

returns. 



Forminco #1 Pg 3 

b. Lost Circulation 

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

(1) Resolution 

Mixed lost circulation material and regained 

returns. 

c. Lost Circulation and H2S 

Drilled 12-1/4" hole to 796' drilling limestone. 

Experienced drilling break and lost all returns. 

It was during this time that an H2S gas blow was 

encountered. At one time, H2S concentrations 

reached 600 ppm and saturated the detector. H2S 

safety equipment was utilized during operation 

and full H2S alert was observed. With lost cir

cUlation and intermittent blows of H2S, the-

12-1/4" hole was drilled to 829'. H2S blow was 

contained at all times by slugging drilling pipe 

with mud, using B.O.E. and proper drilling practices. 

(1) Resolution 

Due to lost circulation, three cement plugs 

were attempted for a total of 1843 ft 3 of 

cement before a proper plug was established 

sealing off the lost circulation area and 

H2S. Circulation was established and the 

cement plug was cleaned out to 721' with a 

12-1/4" drilling assembly with complete 

circulation. 
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d. Lost Circulation and H2S 

Opened 12-1/4" hole to 17-1/2" to 792' and lost 

returns. Also immediately received H2S blow 

saturating H2S detector. Again H2S alert and 

all precautions were observed. Dry drilled (using 

mud without returns) from 702' to 860' and hole 

began trying to stick drill pipe. H2S was con

tained by slugging hole with mud, B.O.E. equipment 

and proper drilling practices. 

(1) Resolution 

Due to loss of circulation three cement plugs 

were attempted for a total of 1250 ft3 of 

cement before the lost circulation area was 

sealed off. 

e. Lost Circulation and H2S 

A 17-1/2" drilling assembly was used to drill cement 

with full returns from 400' to 797'. At 797' com

plete loss of returns and H2S gas blow was again 

encountered. H2S alert and precautions were observed. 

Drilled 17-1/2" hole from 797' to 910' without 

returns or H2S gas flow. H2S blow was contained 

by slugging drill pipe, B.O.E. equipment and 

proper drilling practices. 
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(1) Resolution 

Spotted 500 ft3 cement plug and sealed off 

lost circulation and H2S blow. Then dressed 

·off cement with 17-1/2" drilling assembly 

from 516' to 910' with full returns. 

f. , Stuck Casing 

Having established circulation and having a 17 -

1/2" hole to 910', the mud and hole were condition

ed to run casing. An attempt to run 13-3/8" casing 

to 910' was foiled when the casing stuck going 

in hole ·at 822'. 

(1) Resolution 

Due to previous hole problems, the H2S con

taminate, and the fact the casing was stuck 

and full circulation was present, it was de

cided to cement the casing in place at 822' . 

D. 12- 1/4" HOLE INTERVAL (1051') No Casing Run 

1 . Descr iption o f Hole Drilled 

After cement ing the 13 - 3/8" c as i ng, t he 12" casing 

h ead was installed . The do uble Shaffer, Hyd r il and 

Grant r o tating head were nippled up. B. O.E. 's were 

tested t o Uni on Oil specificat i on s - O.K. 

With a 12-1/4 " drilling assembly, cement was dri l led 

in the 13 - 3/8" casing to 807' and at this point loss 
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of returns was encountered. The hole was drilled 

from 822' to 913' without returns. H2S gas blow 

at this point had been sealed off behind casing. 

A cement plug was spotted and circulation established 

again. Drilling resumed and the 12-1/4" hole was 

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

tion was again encountered. Another cement plug was 

spotted, but during the operations the cement flash

set, sticking the drill pipe. 

Fishing operations were attempted for nine days, after 

which they were discontinued due to economics and 

failure to free fish. At this point it was decided 

to sidetrack the 12-1/4" hol~. 

After two plug attempts with a total of 860 ft3 of 

cement, a 12-1/4" hole was kicked off at 833' using 

a 7-3/4" Dynadrill. The K.O.P. had a drift angle of 

2° and an azimuth of N62W. The 12-1/4" hole was Dyna

drilled with mud to 855' at which point lost circula

tion occurred. 

Air drilling with 12-1/4" drilling assembly was attempt

ed from 885' to 1044' unsuccessfully due to sloughing 

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

mud without returns after losing some 2700 bbls of mud. 

Aerated mud drilling was unsuccessfully attempted. 

The hole was washed from 870' to 1020' getting good 

returns to surface. The returns were large volumes 

of fine grains of dolomite. Total returns including 

air were lost at 1020'. 

Stuck pipe was experienced at this lost circulation 

point at 1020'. Pipe was successfully worked free 

and pulled out of the hole. 

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

of circulation, cement plugs to abandon well were 

difficult to spot . After several attempts, the ,hole 

was cemented from 836' to surface. The casing head was 

removed and a steel plate and dryhole marker installed. 

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

2. 12- 1/4" Hole: Problems Encountered 

a . Lost Circulation and No Cement in Casing Shoe Joint 

Cement was drilled in the 13 - 3/8" casing from 635' 

t o 807 ' a nd l o ss o f retu r ns wa s e ncounte r ed . Bit 

we nt fr e e f rom 8 07 ' to 822' to t op o f shoe. Drille d 

out s hoe . A 1 2- 1/4 " h ole wa s drilled from 822; to 

91 3 ' without return s . 
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(1) Resolution 

A 694 ft 3 cement plug was spotted at 882' and 

established circulation . Top of cement was 

found at 632'. Drilled 12-1/4" hole to 1004' 

with returns. 

b. Lost Circulation and Stuck Pipe 

At 1004' lost circulation was encountered. 

(1) Resolution 

A 500 ft3 cement plug was spotted at 1004'. 

After cement was displaced, the cement flash 

set and stuck the drill pipe . 

c. Stuck Pipe 

The drill pipe was stuck after displacing lost 

circulation cement plug at 1004'. Proper procedures 

were used during cementing operations. Apparently 

cement set premature ly, seizing the drill pipe. 

(1) Resolution (None) 

Pi pe was backed off with top of fish at 874' . 

Nine day s were spent a t tempting to fish hole. 

(See fish i ng detail secti on . ) Due to failu r e 

t o get fis h a de~ision was reach ed to s i de

track the well. 

d. Sidetracking (Setting Plugs ) 

Due to loss of circulation, two attempts had to be 

made to set a cement plug for kick- off . 
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(1) Resolution 

Two cement plugs for a total of 860 ft 3 were 

spotted before a suitable plug could be estab

lished for sidetracking. 

e. Drilling Sidetracked Hole 

"After successful kick-off at 833' I the 12-1/4" 

hole was drilled to 855' at which point complete 

loss of circulation occurred. 

(1) Resolution (None) 

Air drilling, aerated mud drilling, drilling 

.with mud without returns were attempted with

out success. The 12-1/4" · hole was drilled deep

er from 855' to 1051' using mud without returns. 

This was discontinued after losing som~ 2700 

bbls of mud. The hole .continued sloughing. 

When using aerated mud, ver y large volumes of 

fine grained dolomite was circulated out of 

the hole. 

f . Stuck Pipe Using Aerated Mud 

While washing hole using aerated mud a t a depth of 

1 020 ', a t o tal l o s s o f re tur n s wa s encountered , 

that is b o th air and water were not returning . At 

this point the pipe stuck . 

(1) Resolution 

Using mud and soap , the dri l l string was wo r ked 

free and pulled out of t he hole. 
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g. Difficulty in Spotting Cement Plugs for 

Abandonment 

Due to severe loss of circulation, it was diffi

cult to set cement plugs for abandonment. 

(1) Resolution 

A 444 ft 3 of Thix-Set cement plug #1 was 

attempted to be spotted at 845'. Could not 

locate cement after W.O.C. 12 hours. Plug 

#2 consisting of 490 ft 3 of cement was 

spotted at 845'. This was followed by nine 

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

empty paper sacks, and chopped burlap. This 

m'aterial was shoved down to 836 I. Spotted 

plug #3 consisting of 175 sacks of cement 

at 836'. Located top of this plug at 793'. 

Established circulation .. Spotted 626 ft 3 

cement plug #4 at 793'. Located top of plug 

#4 at 118'. The casing was then completely 

filled with cement plug #5 from 118' to surface. 
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UNION OIL CO. OF CALIFORNIA 

GEOTHERMl\J..I DIVISION 

WELL RECORD 

LEASE Forminco 
;,mLL # __ l __ c--___________ _ 

FIELD Cove Fort 
LOCATION West 310.96' along section line 

and South 821.59' from Northeast 
corner of Section 29~ T255i R6W, 
S.L., B. and M~, Millard County 

B.H.L. 
-=~~~~~=-=-~~~~~-----------DEPTH: T.D.I050' T.V.D. 1051'E.T.D. ---

COMPANY ENGINEER Bob -Rardin 
------~------------------

CASING RECORD 

SPUD, DATE 7/26/7~OMP. DATE8/29/7Ji 
CONTRACTOR Loffland Bros. Company_ 
RIG # . 5 
ELEVAT~~I~O~N~S~:--G=R-O~U=-N-D--6-3--9-6-'--------~ 

K.B. TO GROUND 23.00' 
K.B. TO LOWER CAS1NG HEAD21.50' 

TYPE WELL: EXPL. DEV. --- ------
STM HOT WTR INJ 
DRY HOLE X ---

APPROVED Don Ash 

SIZE WEIGHT GRADE THREAD TOP BOTTOM REMARKS --20" .251 wt. H40 welded surface 97'G.L. 
13 3/8 54.50 K-55 buttress surfac,e 822'RKB 

WELL HEAD ASSEMBLY 

MAKE TYPE SIZE PRESSURE RATING 
CASING HEAD SPOOL 
EXPANSION SPOOL Abandoned w/Drv Hole Marker 
.-iASTER VALVE (S) Se e Remarks 
CASING HEAD VALVES 
EXPANSION SPOOL VALVES 
SWAB VALVE 

STEAM ENTRIES: DEPTH LBS. INCREASE 

$LOTS BLANK 
SLOTTED LINER FROM TO FROM TO 

TEST Dl\TA ORIF ICE SI ZE ----
RI G 'l'EST DATE WHP FLP TEMP POUNDS/ HO UR 

""JEMl\RKS : Dry Hole Marker w/Surface Location and Well Designat ion 
Indicated. It was installed on top of 13 3/ 8 " casing string. 
Hole filled with cement from 845 ' to surface . 



Drilling Record 
UtllUn 011 Clll1lit.lny uf C.lli '" SHEET 0 

PAGE No._l __ 

LEASE Forminco 1 Cove Fort ______ WEll NO, ___ f l~lD ________________ _ 

D=-A:.:.T:..:E:...-_t--=E.:.:.T.::.D:.:._+ _______ ....:D::.:E:.:T.:.:A.:::ll:::S..::O::..F~OPEIlATIONS. DESCRIPTIONS r. flESUlTS _________ _ 

7/25/76 0 

7/26/76 173' 

7/27/76 558' 

7/28/76 829' 

7/29/76 829' 

7/30/76 829' 
735' ETD 

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. vlelded 20" slip weld casing head. on 
conductor. Installed diverter choke line. Piped 
tanks and water storage to mud pwnps. 

Installed and tested 20" hydril. -Installed pitcher 
nipple. Drilled mouse hole and rat hole. Made up 
drilling assembly. Located top of cement in 20" casing 
at 108'. Spudded at 2030 hrs. Drilled 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. Hixed LeH. Regained full 
circulation. Drilled 12-1/4" hole from 333' to 558', 
with surveys at 355' and 545'. 

Drilled 12-1/4" hole from 558' to 737'. Lost partial 
returns. Regained circulation with LCN. Drilled 
12-1/4" hole from 737' to 796'. Experienced a drilling 
break at 796'. Lost complete returns and all fluid 
in hole. Dry drilled 12-1/4" hole from 796' to 829'. 
Experienced meditml blm" of H25 gas., 60 PPM at rig 
floor. Obtained air breathing apparatus. P.O.H. 
with drilling assembly. R.I.II. with wood plugged end 
on 4-1/2" drill pipe to cement. 

Encountered bridge at approximately 670'. P.O.H. 
Hade up 12-1/4" drilling assembly. R.LH. to bridge 
@ 762' hole caved. Stuck drilling assembly. Worked 
tools free. Hixed mud. P.O.H. R.LII. 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.O.H. R.I.H. with 4-1/2" drill 
pipe with wood plug in bottom to 787'. Oilind 
safety man present on location. 600 + PPM H25 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% CaC12 and 4% gel. CIP @ 0245 
hours 7/30/76. Mild gas (H28) bIOI" remained. R.I.H. 
with O.E.D.P. to top of cement @ 772'. Halliburton 
pumped 435 cu. ft. cement. Same as previous slurry. 
P.O.H. ~VOC 4 hours. R.LH. with O.E.D.P., stopped on 
bridge @ 461'. P.O.If. R.I.Il. with 12-1/4" bit on 
collars. Cleaned out to 735', hard cement. Gauged 
th'e amount of fluid loss. Spotted 10 barrels water on 
bottom. Fluid loss increased 300%. P.O.H. R.I.H. 
with 4-1/2" a.E.D.p. to 726'. Ilalliburton mixed and 
pumped 20 barrels caustic water, follol-led by 408 Ft. 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. woe, mixed mud. 
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R.I.H. with 12-1/4" bit on drilling assembly. Locnted 
top of cement at 380'. Drilled cement to 721'. P.O.H. 
R.I.H. with 17-1/2" 3 PT. pilot hole opener. Opened 
12-1/4" hole to 17-1/2" hole from 97' to 538'. P.O.H. 
Made up button type 17-1/2" 3 P'l'. pilot. hole opener. 

Opened 12-1/4" hole to 17-1/2" hole from 538' to 792'. 
Lost all fluid from hole. Mild gas blow of H2S at a 
600 PPM + concentration occurred following the los s. 
Opened 12-1/4" hol e to 17-1/2 " hole t.o 829' without 
circulation. Drilled 17-1/2" hole from 829' to 860' 
without circulation. P.O.H. R.LH. with 4-1/2" 
O.E.D.P. with wood plug in bottom at 819'. Hm'ICO 'mixed 
and pumped 500 cu. ft. "B" cement, 2-1 Perlite , slurry 
with 4% gel, 2% CaC12, 1/2 Ib./sack of ceme nt flo eel. 
Preceded slurry with 20 barrels caustic water, di splaced 
with 5 barrels water. C.I.P. at 2400 hours. 

Attempted to fill hole \"itl1 mud \"ith no success. R. I.H. 
with 4-1/2" O.E.D .P . to 713'. HOI-lCO mixed and pumped 
250 cu. ft. "B" cement with 1-1 Perlite slurry with 
2~ gel. 3% CaC12, 1/2 Ib./sack of . mud fibe r and chip 
seal. Preceded slurri wlth 20 barrels c a ustic water. 
Circulation established at close of job. Di splace d 
with 2 barrels of wate r. C.I.P. at 0930 hours. P.O.I1. 
W.O.C. Mixed mUd. Kept hole full, 68 barrels mud 
required. R.Ll!. 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" c ement with 3% CaC12 and 0.5 % 
CFR-2, followed by 500 cu. ft. liB" cement \·lith 1-1 
Perlite, 2% Gel, 1/2 lb. Flo-Cel per sack of cement. 
C.I.P. at 2400 hours. 

vl.O.C. Hixed mud. R.I.H. with 12-1/4" drilling 
assembly. Located top of c ement at 400'. Drilled soft 
cement to 471' and hard cement to 550'. P.O.H. R.I.H. 
with 17-1/2" drilling assembly. Drilled cement from 
550' to 755'. 

Drilled hard cement from 755' to 797.'. Lost mud returns. 
H2S gas to surface in 35 minutes. Cleane d out c ement to 
860'. Dry drilled 17-1/2" ho le to 910'. P.O.H. Cleaned 
rocks out of mud pits. Hixed mud. R.loH. with 4-1/2 " 
O.E.D.P. to 786'. Halliburton mixed a nd pumped 12 
barrels Hater, follO\ved by 500 cu. ft. "B" cement, 
1-1 Perlite slurry with 2% Gel and 0.5 % CFR-2 with 1/ 4 
Ib./sack Cellocele per sack of c e ment. C.I.P. at 1800 
hours. Pulled drill pipe to 546'. Pumped 200 bar r els 
mud above ceme nt. P.O.H. R.I.H. with 17-1/2" drilling 
asse mbly. Hixe d mud. 

R.LlI. with 17 - 1/2" dr illinq assembly. Located t,op of 
c e ment at 516'. Drilled hnrd ceme nt to 786'. Drilled 
fill and contaminate d mud to 910 ' with full c i rculat i o n. 
P.O.l!. Rigge d up a nd ran 18 joints, 13-3/8" , 54.5 # , K-55 
buttress casing with guide shoe a nd DV collar .. Placed 
four c e me nt bas ke t s be low DV c e menter at G35' . Ce nt r al
ized casing from j o int 1 thr u 14. Tota l leng th, 822 , 50' . 
Casing stuck due to caving with top of joint 18 , .50' 
nbove kelly bu s hin0 . Attempte d to free pipe without 
success . Lost circulation. Landed casing on s lips i ll 
rotary tnble at 822', 88' off bottom. Prepare to 
ceme nt f irst s tag e . 
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HOWCO mixed and pumped 60 cu. ft. "B" 1-1 Perlite 
cement slurry with 2% gel and ·0.51 CFR-2, followed by 
150 cu. ft. "B" cement \~i th 40% Silica Flour, 2'1; Gel 
and 0.5% CFR-2. Preceded slurries with Tannathin wash. 
Displaced slurry with 120 barrels water. Bumped plug 
with 900 psi, O.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 Perlite cement slurry with 2% gel and 
0.5% CFR-2. Staged and varied pump rates. Good cement 
returns to surface during job. Dropped closing plug 
and displaced with 99 barrels water. Closed DV, exper
ienced small leak. Held pressure with HOI'I'CO cement head. 
C.I.P. at 0330 hours. W.O.C. Cleaned mud pits and pump 
suctions. Built flow pipe for r evised BOP assenilily. 
Washed cement out of 20" hydril. Cut off casing. Re
moved BOP and diverter line. Found 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 % 
Silica Flour and 0.5% CFR-2 to surface. Nippled up 
12" - 900 BOP stack. 

Tested blind rams to 1150 psi, Pipe rams to 1000 psi, 
and hydril . to 600 psi. R.LH. 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 \·lithout 
success. P.O.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. 
\-lith 4-1/2" O.E.D.P. to 882'. Mixed and pumped 694 
cu. ft., 101 lb/cu. ft. slurry, HOWCO "THIK-SET" cmt. 
Displaced with 2 barrels water. P.O.H. Pumped 7.5 
barrels mud on top of slurry. W.O.C. 8 hours. R.I.H. 
with 12-1/4" bit, to cement top at 632'. Approximately 
360 cu. ft. slurry entered the lost circulation areas. 
Cleaned out soft cement to 735'. W.O.C. 

W.O.C. Cleaned out hard cement from 735' to 913'. 
Changed to stabilized drilling assembly. Drilled 12-1/4" 
hole from 913' to 978'. Surveyed a t 950'. Drilled 
12-1/4" hole from 978' to 1004'. Lost returns. 
Mixed LCM and mud. Unab l e to regain circulation. P.O.H. 
Rigged up HOWCO. R.LH. 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" cement premixed 
1-1 Perlite, with 2% Gel, 2% CaC12' ~nd 0.5%CFR-2. 
Preceded with 10 barrels gel-water. Worked pipe while 
cementing . C . I . P . at 0130 hours. Displaced with 2 
barrels water. Drill pipe stuck while cementirig and 
removing 1I01-lCO lines, pulled 126,000 il over weight of 
drill pipe, (26,0001 1. Circulated out cement with 
HOWCO pump and both mud pumps. Pumped 200 ·barre ls down 
annulus. Una ble to work pipe free . Rigged up GO
International. Ran free point indica tor and back 
off shot. Found pipe move ment at 915'. Backed off 
drill pipe <It 704', inside 1 3- 3/8" casing. P.O.ll. 
R. I.H . with scrcw-: in sub on bumper s ub, j<lrs and 8" 
drill collars. Jarred on fish for 3 hours with no 
success . 
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P.D.H. with fishing string. Backed off at wrong break. 
Re-ran string. Screwed in£o fish. Backed off, recovered 
scre\.,,-in sub. P.O.H. Made up 9-5/8" w3shovcr string 
with 9-7'8" x II" washover shoe no. 1 to top of fish at 
784'. Harked 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. 
wi th ""ashover shoe no. 2. Washed over drill pipe from 
845' to 872'. 

Washed over drill pipe from 872' to 896'. P.D.H. 
Changed washover shoe. R.I.H. with 9-5/8" x 11-1/2" 
T.C .... lashover shoe no. 3. Worked ove r top of fish 
at 784'. Washed over drill pipe to 906'. Washover 
pipe parted, leaving 3 joints in hole with top at 817'. 
P.D.H. R.I.H. with "screw-in" sub, bumper sub, and 
jars with 8" drill collars. Attempted to jar drill 
pipe free, without success . . Backed off 4-1/2" drill 
pipe at 885'. P.O.H. with 3 joints of 4-1/2" drill pipe. 

R.LH. \·lith 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 100,000# above string 
weight without success., Attempted to circulate through 
fish to 1500 psi. Backed off drill pipe at 885' . Ran 
3 joints (9 ~') 7-3/8" 0.0. flush joint wash pipe with 
tungsten carbide rotary shoe to top of fish at 885'. 
Washed to 910' . . Found 6' fill inside of 9-5/8" v,ash 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.O.H. 
Cleaned and mixed pit of mud. R.I.H. with O.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" D.E.D.P. to 885'. Screwed into 
fish. R . 1. 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 me tal 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 ,wshover shoe and fishing assembly. 

Washed down from 915' to 945'. Unable to was.hover top 
of drill pipe fish at 945'. Laid down wash pipe. 
R.I.H. with 9-5/8" spear. 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 \."ash pipe at 839'. Recovered 21. 50' 9-5/8" wash pipe. 

R.LH. with 12-1/4" bit to 839'. Circulateq. Cut 
wash pipe at 854' . Recovered 14 . 64' of wash pipe. 
R.I.H. with spear. Caught fish at 854'. Jarre d and 
recovered 12.75' 9-5/8" wash pipe. R.I.H. with.spear 
to 867'. Jarred and recovered 8' of 9- 5/8" wash pipe . 
Top of wash pipe at 874'. 

Unable to recover additional wash pipe. R.t.lI. vii th 
12-1/4 11 bit. Cleaned out to 874 1

• Nixed mud and 
LCM. No circulation possible . Ran 9-5/8" s pear. 
Engaged wash pipe at 874 ' . Jarred and pulled on 
wash pipe without s u ccess. 
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Released and laid down fishing tools. R. 1. II. with 
4-1/2" O.E.D.P. to 854'. Mixed and pumped 492 cu. ft. 
class "B" cemont with 40% Silica Flour for a balanced 
plug. Fluid level was 90' from surface. P.O.H. 
Cement on pipe at 564'. Filled hole with mud, (30 
barrels). Hole filled. C.I.P. at 1900 hours. W.O.C. 

R.LH. 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.n. 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.O.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', 
with good circulation. Measured tools and drill pipe. 

W.O.C. R.I.H. with 7-3/4" Dynadrill to 833'. Dynadrilled 
12-1/4" hole from 833' to 885'. Surveyed. Lost 
circulation. P.O. H. Rigged to air drill. Made up 
12-1/4" drilling assembly. 

Drilled 12-1/4" hole fr'om 885' to 1044' ,.,ith air. 
Surveyed. P.O.H. Changed stabilizer position. R.I.n. 
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 'vi th water at 20 barrels/hour. 
Used various mixes, recovered large quantities of 

,sloughing dolomite. Cleaned out to 945'. Unable to 
clean out belm., 945', due to fill caused by sloughing. 
Discontinued 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 "lashing and drilling to 972', ,,,ithout 
circulation. Mixed LCM-gel-mud. 

Washed and drilled from 972' to 1002' without circulation 
using 450 barrels of gel-LCM-mud. Drilled to 1028' 
as above. Drilled and ",ashed 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 ,stiff foam system. 

Mixed mud-chemicals for use with air for stiff foam 
system. R.LH. 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', Lostcirculat
ing pressure and returns. Stabilized flow of foam. 
Washed and foam drilled to 928 '. l\.ttcmpted to make a 
connection for 8 hours without success. Hole s~oughed, 
sticking tools. Increased air rilte 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' (ihside casing). 
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R.I.H. , to 865'. Broke circulation ' with aercated mud. 
Washed from 865 f to 926' with Fischer mix. Lost all 
returns of both air and mud. Hole sloughing - sticking 
pipe. Unable to work below 990' or regain returns. 
2.0.H . . Laid down all drill collars and tools except 
two 8" collars. Nixed gel-water-LCI1. (10 PH mud) . 
Pumped 150 GPM mud, 2230 cu. ft. air with soap, a nd 
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 dolomite 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. \va shed 12-1/4" hole to 1020'. 
Lost circulation completely. Pipe sticking due to 
sloughing dolomite . Pulled to 952'. Stuck pipe . 
Norked free after 4 hours. Pumped mud and soap plus 
2230 CFM of air \,lhile working free. P.O. II. R. I. H. 
with O.E.D.P. to 814'. Nixed 350 barre ls gel-LCN-mud 
into hole. Hung O.E.D.P. at 845'. HOI'ICQ mixed a nd 
pumped 200 sacks "B" "THIK-SET " cement with 16% 
Gilsonite. P.O.H. Laid 'down drill pipe, collars, and 
tools. 

continued to rig down. R.I.H. with O.E.D.P. to 845'. 
No cement contacted. HOY/CO mixed and pumped 492 cu. ft. 
"B" cement \vith 40% Silica Flour, 0.5% LCM, and 2% 
Gel. C.I.P. at 0630 hours. P.O.H. Pushed 9 bails of 
hay, four 200 Ib sacks of sand, paper mud sacks, and 
chopped burlap dmvn hole to 836'. Spudded on material 
with drill pipe string and 12-1/4" bit. P.O.H. Pumped 
400 barrels sump mud dO\'lI1 hole ,·Ii th no returns. R. I. H. 
with O.E.D.P. to 836', top of LCN. HOYICO mixed and 
pumped 175 sacks "B" 1-1 Perlite cement with 1.5% 
CaC1 2 , 2% Gel, and 40% Silica Flour. C.I.P. at 19 30 
hours. P.O.H. Found evidence of fluid on drill pipe 
at 700'. W.O.C. 

W.O.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. 
Hm\1CO mixed and pumped 282 sacks "B" cement 1-1 
Perlite with 40% Silica Flour, 2% Gel, ahd 1.5 % CaC12 
as an abandonment plug in two stages with drill pipe hung 
at 434' for second stage. Filled 1 3-3/8 " casing to 
90 ' +. C. LP. at 0330 hours. Laid down 4-1/2" drill 
pipe. Broke Kelly subs. 

Rigged dO\vn BOP's. Laid down derrick. Rigged dO\vn 
all equipment. Filled 13-3/8" casing to s urface with 
cement. Built dry hole marker. 

Released rig for de-mobilization, as per Loffland 
contract at 1900 hours. 

Returned all rental equipment. Cleaned location at 
Forminco no 1 . Covered s ump at Forminco No.1 location. 
Stacked Loffland rig No.5, at Forminco No.6 location. 
Hauled miscell cll1cous tools to Howard Construction Yard. 
Installed dry hol e marker, Forl~inco No.1, 9/1/76. 



SURVEY INFORMATION 

The following tables illustrate the surveys taken while drilling 

Forminco Well #1. Extreme hole problems prevented taking more 

surveys. However, as one can see, the hole was a "straight hole". 

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

the original hole. 



[';£A8, 
S'I'A D£.f-T'L 

-----

1 
2 210 
'l 355 ,., 
Ii 545 
5 ':150 

Af l( 1 b, 197 b 

FOhhII0CCJ itl 
STA~~A~u S~~VEY TAGL~ 

Di~IF'T' 

v Ek'T'. *************** 
L£:;1:'1'£1 A['jCLt.; 13 U-\.l{ Ii, Co 
----- ----- -------

SU 6vI 
210 1. 0 () SbG'V-) 
355 1. 00 1-: G 4 v·] 
545 1.00 N b S~-: 
Y50 1. 50 NG2h 

~-;EIGlI'T'Tf\G fAC'T'OR~ O. SCI 

Cur·; l; LA '(' I V E 
CCORD I t~A'l'ES 

t~ S (- ) E \AI (- ) 

-0.13 
0.36 
1. 6 i) 
3.89 

-1. 83 
-4.31 
-7.35 

-15.\jl 
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Total: 

Forminco-l 
Cove Fort 
CASING DETAIL 

13-3/8" Casing 
(KB-21. 50) 

NO. 
JTS DESCRIPTION 

13-3/B" B & W Guide Shoe 

4 13-3/8", 54.5#, K55, Butt Casi~g 

HOWCO DV Cementer 

14 - . 13-3/8" 54.5#, K55, -Butt Casing 

18 Casing Landed w/. 50" above rotary 

BOTTOM TOP LENGTH l?T. 

822.00 820.70 1.30 

820.70 638.72 181. 98 

638.72 635.32 3.40 

635.32 -.50 635.82 

822.50 



ABANDONeD; B - 2Cj - 7~ 

ANDESITE 
¢ 

VOLCANICS 

DOLOMITE 

! 

REVISEO I DATE 

I 
! UNION OIL COI.1PANY OF 

KELL.Y BUSHIIJC ... '. + II 
GRDU/JD LE.VEL: 

DRY HOLE 

NOTE.' H'/pRDC,SN SULF'l-/iDE GAS vJ,I\5 
E"NCOUNTE.'REV FROM /37' Tb 0"22'. 

all [J1) n67>IT1l 
DRAYIN 

~DLA 
CALlFOfWI.6. - GEOTHERMAL DIVISION 

Dt\TE; '[-I--,i 
-L.L!:~5 j 

I I I D! A G r<. A M 1"\ A'I I C S!<: ETCH 
. SGA' .-- -II I- I ~ Lt',; I - uTi 

~'~~'~--~==J FORMI ~-JCD '" i 
I iiliAWING NUMliUl 

. /'223 J -.-- E'XFLOlcATORY MILLAT<D CO" LrrAH 
- -- -



.~ '-

BIT RECORD PPM83 

FILE NO , rat· ., 
SECURITY OPERATIONS 

OILFIELO PRODUCTS OIVISION Oresser In dustrle!l, Inc. 
P. O. BOX 6504 HOUSTON. TeXAS 77005 1?131 784-6011 SALESMAN P 1 1 

CONTRA CTO R Loffland RIG NO. 5 RIG MAK E COLLARS: 00 X 10 X LENGTH MO. / DAY /YRo T.P.-ORILLERS 

.cOMPANY UN I ON OIL CO. OF CAFIELO RIG SIZE --"--"--- SPUD Z L 26 L Z6 Buddy Bowen 

LEASE Forminco WELL NO. HI 82-29 PUMP NO.1 ---" __ a UNO ER SUR FACE 8 L 7 06 

ST ATE Ut ah COUNTY Millard PUMP NO.2 DRILL PIPE UNDER INTER. L / WATER SOURCE 
SE C..' Sec . 29 1 25 South - 6 West T'SHIP/RANGE MUD TYPE LSt!D 

1-1,,,,.,,)-, ,,. TOOL JOINT TOTAL DEPTH 8 C 27 06 FUEL SOURCE 

JETS · nod. FEET WT. O~'· RUN SIZE MAKE TYPE SE R IA L R..,.R 0' RO DEPTH FEET HOURS PER CUM. 0000 PUMP PUMP NO. I PUMP tlD. 2 MU~ PROPERTIES .. Ovll Cone:!. II. I~ 
NO. NO. OUT HOUR HOURS Las. R.P.M . 

PRESS 
Oat. 

I 2 3 LI"o, SPM Liner SPM W, . . L4F.V P.V Vi' T B G R<! 

1 121t: HT C OSC1G NV096 18 18 0 108-460 352 17 .5 20 17.5 ~%: .~ 200 6~ 64 9 4C 1" 6 4 I N 
volcanics; 

7/2 lost circ. 

2 " Sec . M4N 610 327 24 24 24 558 98 6.0 16 23.5 55 65 200 " 64 9 4C 1° 7 4 1 N yo1cat;f cs 
'7/,) io<;t (",.(' 

3 " STC 4JS 11 8DF 20 20 20 829 271 8.0 33.E31.5 60 
-

60 200 " 64 9 4C 1° 1 1 1 N qtzit; 1m 7/2 

RR3 " STC 4JS 11 8DF 20 20 20 CLE N OU BR DGES 1 1 1 N 
Clean out: 

7/2 
-- cement 

RRl " HTC OSC1G NV096 0 o 0 CLE ~ OU BR DGES 7 5 I N " 7/2 

HO- 1 17~ Reed 1018 o 0 0 538 441 6.0 73.' 15 40 150 6~ 64 9 4C 1"4 2 1 N open hole 7/3 
- - -.~- ------ .-

clean out 
4 12~ Reed Yl3J i81094 0 o 0 721 380 3.0 CLEAN OUT CEl' ' NT ." 64 9 4C (1 1 1 N 7/3 cement 

HO-2 17~ STC 0 o 0 860 322 11.15 19 ~ % 150 " 64 9 4C l ' 2 2 I N 
bot tom hole 

8/1 opener 

RR " " STC 0 o 0 860 CLE I\N OU CEl-' ENT 150 " 64 9 4' r 2 2 1 N 
bottom hole 

8/2 0¥e%er 

RR3 121t: SIC 4JS ll8DF 24 24 24 CLE \N OU1 CH ENT N c ean out 
8/3 cement 

5 1 7~ HIC OSC1G SA3 39 15 15 0 910 50 3.0 16.6 34.5 ~ l2?o 200 " 64 9 4'i ' f 4 2 I rounded 
8/5 gauge teeth 

6 12~ HIC OSC3 WL982 ' 24 24 24 823-104 4 211 6.75 30 200 " 64 

'. 

L...~~ ___ ... ___ L -

' OENOTE 8Y (Nl - NO. (Ll-LI GHT, (loll - MEDIUM OR (HI-HEAVY ROUNDING.OF GAGE 

___ ___ . ...:...--'"'- _.....-.-.-t.,,_.,... . __ ~ ..... '-"""._ ..•.. ,._. "" .... -..... A. . ~. ______ . __ ~ 



FORMINCO HO~ 1 

MUD HISTORY 

Magcobar's Suggested Mud Program 

In March, 1967, Magcobar Drilling Fluid Services submitted to 

Union Oil Co. of California, Geothermal Division, a suggested 

mud program for " drilling in the Cove Fort Prospect. The sug-

gested mud program called for three distinct muds to be used. 

The intervals during which each was to be used coincided with 

the proposed casihg 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 associated 

-
embr"i ttlement 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 12- 1/4" hole a " de flocculated gel - water system was proposed . 

Magcobar sugge sted use of a lignosulfonate as a deflocculant. A 

lignin as a chemical thinner f or viscosity control and a high 

molecular weight polymer to reduce water l oss were advised. The 

corrosion and H2S control programs were to be cont inued in the 

12-1/4" hole . Initial attempts to control circulation by pills 
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of bridging agents were suggested. In the event of continued 

lost circulation a procedure for squeezing the loss zone with a 

high solids, high water loss slurry was also outlined in the 

proposal. Barite was to be used for weight if required. 

For the 8-3/4" hole Magcobar recommended the .use of a brine water 

system. Corrosion inhibitors were to be continued as before. 

To neutralize hydrogen sulfide, ammonia was to be injected in 

the standpipe if necessary. If mud-up was required, two possible 

systems were proposed. 

Mud Drillin~ 

Initial mud-up was done according to the proposal. No problems 

were encountered until the third day of drilling when circulation 

was lost at 333'. With the addition of various bridging agents 

the hole was drilled with partial returns to a depth of 797'. All 

returns were lost at that 4epth. Drilling continued without 

returns to 829'. Volume was built up with the initial mud-up 

mixture and bridging agents for lost circulation material CLCM) . 

During this lost circulation hydrogen sulfide was encountered 

up t o 600 PPM . 

During ope rations over the n ext severa l day s the mud was contin

u al ly con t a minated with ceme n t fr om circulation plugs. LCM was 

retained in the mu d to approx i mately 15 Ibs / bbl . By t h is time 

it had b e come a pparent t h at t he p rimary function of the mud would 

be to carry LCM . For the duratio n of the mud drilling the mud 
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was mostly a gel-water-LCM mix. 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 drilling with mist. An initial mixture of 3 gallons soap, 

3 gallons ammonium hydroxide and 4 gallons "Unisteam" to 10 

barrels of water was injected at a rate of 10 to 20 bbls/hr. 

Two compressors were used to deliver 23S0 CFMair. For two days 

various chemical mixtures were tried. Attempts at air drilling 

were discontinued because of inability to clean the hole of 

large quantities of sloughing dolomite. 

stiff Foam Dri~ling 

In a further attempt to clean the hole and establish circulation 

drilling with stiff foam was attempted. A mud mixture of bentonite, 

lignite thinner and Benex was injected with 4.S gallons soap and 

3.S gallons ammonium hydroxide to 10 barrels water at 20 GPM 

in 300-S00 CFM air. After drilling out a bridge at 890 feet, 

all returns were lost. The hole sloughed and stuck the tools 

while trying to make the next connection. Increasing the air 

circulation to 1100 CFM cleaned the hole above the tools. No 

further attempts to drill with stiff foam were made.' 

Aerated Mud 

After failing to keep hole clean with stiff foam, drilling with 
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aerated mud was tried. After breaking circulation with a 43 to 1 

ratio and cleaning 60 feet of hole, all circulation was lost. A 

second full pit of mud was pumped away at the same ratio without 

returns. The hole continued sloughing and sticking the pipe. A 

third pit of mud was pumped at 230 GPM. This was aerated with 

2230 CFM air injected with a mixture of 20 gallons soap and 4 

gallons of ammonium hydroxide to 10 barrels water at a rate of 

23 GPM. This aerated mud met with some success, carrying large 

amounts of dolomite to the surface intermittently. After washing 

the hole to a depth of 1020 feet circulation was totally lost 

and the hole sloughed in. Four hours were spent freeing the pipe 

and pulling out of hole. Preparations were made to plug and 

. abandon the hole. 

Conclusions 

Loss of circulation coupled with H2S intrusion caused problems 

in the first stage of drilling. Cement plugs and finally the 

13-3/8" casing shut off the H2S zones. 

The hole below 13-3/8" casing, caving-in and hole sloughing coupled 

w~th loss circulation caused serious drilling problems including 

fishing, side-tracking and final hole abandonment. Solution to drill 

through the sloughing dolomites was not found. However, shortly 

after abandonment of the hole a technique was devised to control 

the sloughing dolomite. This technique is now awaiting a field test. 



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

September 27, 1976 

DATE -
7/26/76 

7/27/76 

7/28/76 

7/29/76 

MIDNIGHT 
DEPTH 

170' 

680' 

829' 

829' 

DAILY OPERATIONS LOG 

UNION OIL COMPANY OF CALIFORNIA 
Forminco #1 82-29 

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

REMARKS 

Drilling - no problems 

05:45 - Lost circulation at 333'; drilling with 
partial returns at times, full returns at times 

Losing returns on and off to 797' 
08:42 - Lost complete returns at 797'; drilled to 829' 

without returns 
08:42-10: 00 - Building vOlume;t:z,5 . 

10:30 - Detected 16 ppm at shaker; notified drilling 
crew and evacuated immediate vicinity of bore 
hole 

14:25 - Ran poly-flow sniffer line from extractor' 
through rotary table into well head 
10 ppm H2S 
14:25 - 14 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 

23:23 Shut down power in Unit to allow Oilind to be 
hooked up to power plant 

00:17 - Power on 
00:17-06:30 - Oilind detected 600 ppm at bell nipple, 

sometime between 00:17 and 06:30; 
06:30 - Checked on floor and on ground by rat hole for 

H2S - 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 
tubing back into well head, H2S detection in 
DATA Unit went off scale immediately (50 + ppm) 

16:00 - Halliburton on location; building mud volume 
19:00 - Building mud volume to circulate; stuck 60' 

19:05 -
19:15 -
19:25 

off bottom; could not rotate. 
Circulated-pulled loose - very tight 
Start out of hole 
Three stands out; pick up kelly and circulate 
to work out tight spot. 
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UNION OIL CO. OF CALIF. 
Forminco #1 82-29 
September 27, 1976 

DATE -
7/29/76 
(cont. ) 

7/30/76 

MIDNIGHT 
DEPTH 

829' 

829' 

REMARKS 

22:30 - Start in hole 
22: 53 - Pick up kelly . 
24:00 - Running in hol~ slowly, circulating Losing returns 

00:15 -
01:00 -

01:20 
01:30 -
02:25 -
03:00 

03:50 -

05:45 -

Start to pullout of hole 
Run in hole -- all drill pipe no 
drill collars 
Start pumping cement (180 bbls.) 
H2S - 20+ ppm 
Start to pullout of hole 
pH 10.5 in shaker tank; 12-1/2 stands 
out, H2S is coming out 600+ ppm at the 
head; plan on cementing again at 06:00 

H2S: 20+ ppm; 04:05 - 14 ppm; 04:07 -
20+ ppm; 04:15 - 0 ppm; 04:20 - 13 ppm; 
05:00 - 18 ppm; 05:30 - 15 ppm 
20 ppm at rotary table; 20+ ppm at 
shaker tank 

06:15 - 0 ppm; rig up Halliburton; cement 
07:30 - Finish cementing 
08:30 - H2S check under the floor at the 

bell nipple - 600 ppm 
10:30-
11:30 - Run in hole; bridge at 461'; pullout 

of hole 
11: 30-
12 :00 - Run in hole with 6" drill collars to 461' 
12:00-
16:00 - Wash 461' to 650' 
16:00 - Waiting on cement at 650' 
17:00 - Checked on the floor for H S; nothing 
17:45 - Dr illed into the cement 4-*'; still 

losing mud; going to pullout of hole 
and cement again 

18:30 - Out of hole 
18 : 45 - Start in hole 
19 :15 - On bo tt om - pump cemen t 
19:30 - Sta rt out of hole; r ig sample l i ne t o 

bell nipple pe r Oilind hands request ; 
no H2S 

19:55 - Out of ho le; wait on cement 
24:00 - Wait on cement 
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UNION OIL CO. OF CALIF . 
Forminco #1 82-29 
September 27, 1976 

DATE -
7/31/76 

8/1/76 . 

8 / 2/76 

MIDNIGHT 
DEPTH 

829' 

860' 

855' 

REMARKS 

03:15 - Start in hole - 129' of drill collars 
04:15 Tag cement at ~80'; pick up kelly; 

drilling on cement; full returns 
04:15 -
09:20 - Drilling cement 
09:20 -
09:45 - Circulating at 721' 
09:45 - Pull out of hole to pick up 17-1/2" hole opener, 

reamers and stabilizers; run in hole 
13:00 - Start reaming l7 ~1/2" hole; switched sample line 

, to bell nipple, from shaker 
17:56 - Lost ~irculation at 436'; mix lost circulation 

material; installed extra H2S detector now one 
at bell nipple and one at shaker; H2S 50+ ppm - -
o on spot check by Oilind 
o on toxic gas alarm by Oilind 

18:45 - Started reaming again 
23:00 - Start to pullout of hole -- 538' 
24:00 - Out of hole 

00:00 -
02:00 - Pick up button reamers and stabilizers 
02:00 -
03:00 - Go in hole 
04:15 - Partial loss of cir culation; mix lost circulation 

material; regain full returns 
17:30 - Reaming at 773' 
19:05 Lost returns at 795'; continue reaming with 

no returns 
19:19 - Switch sample line from shaker to bell nipple, 

both detectors monitor i ng a t bel l nipple 
19 : 28 - H2S ala rm - 5+ ppm a t bell nipple 
19:32 - H2S - 20+ ppm at bell nipple 
20:30 - Set kelly back; star t t r ip out a t 860' 
22 : 00 - Out of hole 
23: 00 - Run in hole wi t h 13 stands t o cement 
23:30 - Start cementing 

00 : 00 - Pumping cement at 860 ' 
00 :20 - H2S at nipp l e 600+ ppm 
00 :25 - Finish pumping; star t trip out 
00 :55 - On bank until 06 : 00 
06:00 - Start to run in hole ; H2S 600+ ppm on floor. 
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UNION OIL CO. OF CALIF. 
Forminco #1 82-29 
September 27, 1976 

DATE 

8/2/76 
(cont.:) 

8/3/76 

8/4/76 

MIDNIGHT 
DEPTH 

855' 

860' 

910' 

REMARKS 

06:20 - Tag cement at 733' 
06:45 - Wait on water 
09:00 - Pumping cement, 
09:15 ~ Trip out 
09:45 - Out of hole; waiting on cement 
11:45 - Pump 50 bbls. mud to keep hole full 
12:50 - Pump 13 bbls. to fill hole 
15:00 ~ Trip in; tag cement at 541'; drill on 

cement 
19:00 - Detect 10 ppm H2S at shaker; probable 

gas pocket in cement, as only lasted 
one minute 

19:30 - Lost circulation at 800'~; reaming 
with'no returns 

20:45 - Trip out at 855' 
22:55 - Start to run in hole 
23:14-
23:55 - In the hole; cement; start to trip out 

00:10 - On bank 
00:10-
08:00 - Clean pits and mix mud 
08:00-
09:25 - Run in hole with 12-1/4" bit (BRA) = 

258.45' 
09:25 - Build volume 
10:00 - 855'; build volume 
10:30 Working on pumps 
12:00 - Fill hole; resume trip in; tag cement 

at 400'; drill on cement 
14:00 - Trip put to change bottom hole assembly 
16:00-
17:00 - Trip in with 17-1/2" bit 
17:00-
18:30 ~ Wash and ream 465-530' 
18:30-
21:15 - Wash 550-620'; drill cement' 620-
21:15 - Reaming cement approximately 690' 
21:15-
24:00 - Drilling cement - 747' 

00:00-
02:42 -
02:42-
03:00 

Drilling cement 747~792' 

Lost circulation on connection at 797' 
installed third HZS monitor on floor. 
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UNION OIL CO. OF CALIF. 
Forminco #1 82-29 
September 27, 1976 

DATE -
8/4/76 
(cont.) 

8/5/76 

MIDNIGHT 
DEPTH 

910' 

910' 

REMARKS 

03:00 - Drilling blind; 03:30 - 5 ppm H2S; 03:35 -
20+ ppm at bell nipple; made connection at 830' 

04:50 - Break off kelly (856') 
05:05 - Make kelly back up; rotate; 15-20 ppm H2S at 

bell nipple 
06:30 - Reamed to 910'; 20+ ppm H2S; 06:45 - 20+ ppm 

at bell nipple 
07:00 - Continue to mix mud, work on pumps and rotate; 

20+ ppm H2S at bell nipple 
09:00 - As above with 20+ ppm H2S at bell nipple 
12:15 -
15:30 - Pull four stands and mix mud 
15:30 -
16:00 - Trip out 
16:00 -
18:00 Pump 500 cu. ft. cement 
18:00 -
20:10 - Pump 200 bbls. 

trip out 
20:10 - Wait on cement 

00:00 -
00:30 - Wait on cement 
00:30 -

of mud on top of cement and 

01:35 Trip in the hole with 17-1/2" bit and circulate 
01:35 -
02:15 - No circulation 
02:15 
02:44 - Got circulation 
03:20 - 16 ppm H2S at bell nipple 
02:44 -
06:00 - Drilling cement 
06:00 -
06:15 - Stop drilling because of high torque on table 
06:15 -
06:30 Smooth torque out; drill cement again 
06:52 ~ at 616' 
07:55 Connection at 64l'± 
09:08 - at 667' -
10:00 - Drilling cement 
11:40 - Lost circulation at 787'; lost 20 bb1s.; 

regained circulation 
12:10 - Tag bottom; maintaining circulation 
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UNION OIL CO. OF CALIF. 
Forminco #1 82-29 
September 27, 1976 

DATE -
8/5/76 
(cant . ) 

8/6/76 

8/7/76 

8/8/76 

8/9/76 

8/ 10 / 76 

MIDNIGHT 
DEPTH 

910' 

910' 

910' 

910' 

910' 

1003' 

REMARKS 

14:30 
16:30 -

Running 13-3/8" casing 
Trouble gettin& DV tool through table; 
modify and continue running casing 
Failed to get casing to bottom 23:59 -

00:00-00:30 - Rig up Halliburton 
00:30-03:30 - Cement casing at 822'; 1st plug down 

at 01:00; 2nd plug down at 03:30 
03:30-24:00 Waiting on cement 

00:01-06:00 - Waiting on cement 
06:00 - Making up bottom hole assembly and 

running in hole; drilling out cement 
13:00 - Drilled out of casing to 910'; lost 

returns immediately when depth of 910' 
was reached 

00:01-12:00 - Wait on cement truck 
12:00-12:30 - Run in hole to 886' open-ended 
12:30- 13:00 - Cementing. 
13:00- 13:30 - Pullout of hole 
13:30- 22:00 - Run in hole to top of cement at 

632.31'; not set up 
22:00-24:00 - Waiting on cement 

00:00 - Waiting on cement 
08 : 15 - Drilling on cement 
10:30 - Drilling fresh hole 
11:00 - Pullout of hole for rest of bottom 

hole ass embly and st r ap out (914') 
15 : 42 - Back on bottom drilling 
22 : 00 - Los t re turns at 1003' ; notifie d 

dr iller; pumps wer e changed and 
49 bbls. lost before shutting down. 
Pul l up i nto casing and mix los t 
circulation material. 

01:00 - Pumping cement 
02:15 - Stuck in ho l e after cementing; 

established circulation; waiting on 
back-off and wash- over t ools. Rigging 
sensors up for blooey line; monitoring 
for H2S 

08 : 00 - \vaiting on 'fishing tools 
09 : 30 - Notified that DATA Unit is on standby 
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UNION OIL CO. OF CALIF. 
Forminco #1 82-29 
September 27, 1976 

DATE 

8/10/76 
(cont. ) 

8/11/76 

8/12/76 

MIDNIGHT 
DEPTH 

1003' 

1003' 

1003' 

REMARKS 

17:00 "Go International" is on location with 
fishing tools 

19:30 - Back-off shot; ,pullout of hole; top 
of fish at 784' -- bottom at 976' -
all drill pipe; top of fish 10' from 
bottom of casing 

20:00 - Pick up set of jars and start to trip 
in hole 

21:37 - On top of. stuck pipe; jar it with 
119,000+ lb. -- nothing 

22:45 -Back off and pullout of hole 
23:48 On bank; left sub and jars in hole 
24:00 - Wait on free point logger "Go International" 

00:00-03:00 - Wait on free point logger 
03:00-08:00 - Run free point log and pick up 9-5/8" 

over-shot pipe to drill around stuck 
pipe 

09:15 - Start washing over stuck pipe 
13:24 Notified driller of slow loss in 

pits (10 bbls. over 1/2 hr.) and very 
slight decrease in flow 60-55 bbls. , 

15:00 - Trip out to change wash-over shoe 
18:00 - Back on bottom washing over pipe at 

844' 
22:46 - Conn'ection at 863' 
24:00 872' 

00:01 - Washing slowly - l-3'/hr. 
06: 50 - Set kelly back; .start to pull out of 

hole (894') for new wash-over shoe 
08:00 - Tripping out for wash-over shoe 
09:00 - Out of hole; pick up wash-over shoe; 

start in hole 
11:00 - Back on bottom washing over 
18:30 - Trip out to change shoe 
19:45 - Out of hole; twisted off 2-1/2 joints 

of 9-5/8" wash-over pipe 
20:00 - Pick up fishing tool to try to screw 

into original fish. Original drill 
pipe fish is above wash-over fish. 
Run in hole ~·lith open-ended drill pipe 
and jars. Screw on and jar pipe --
no luck. 

21:00-21:45 - Work jars and circulate 
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UNION OIL CO. OF CALIF. 
Forminco #1 82-29 
September 27, 1976 

DATE 

8/12/76 
(cont.) 

8/13/76 

8/14/76 

MIDNIGHT 
DEPTH 

1003' 

1003' 

1003' 

REMARKS 

22:30 - Run in hole with back-off shot to back off 
3 joints belm., jars on fish 

23:05 Shot back-off 
23:05-24:00 - Pullout of hole 

00:00 - Pullout of hole; retrieved 3 joints; 
3 left 

01:00-03:00 Waiting on a spear to use on wash-over pipe 
03:00-04:45 - Pick up spear; run in hole; set spear 
04:45-08:00 - Cannot work pipe; stuck; wait on "Go 

International"; wait on orders 
08:00 - Fishing; worked spear loose 
10:00 - Trip out; pick up 6" drill collars 
14:00 - Trip in 
14:45 - Start jarring on fish 
15:20 Trip out 
20:00 - Out of hole -- waiting on tools 
21:00 - 7-3/8" wash-over tool was picked up and run 

in hole to free the 90' of drill pipe stuck 
in hole 

22:05 - Start circulating and washing cement at 885' 
(94'± to drill) 

24:00 - 915' - Washing cement or fill around 
drill pipe 

00':00 - Washing over drill pipe 
00:31-00:35 - Connection - 916' 

04:30 - Continue washing over cement; slowly losing 
mud; notified driller, who started mixing 
lost circulation material 

06:17 -
08:00 
10:00 -

Connection - 948' 
WaShing over 4-1/2" drill pipe 
Lost circulation; stuck with 6" wash
over pipe 

11:00 - Pulled loose; picked up 4 stands; waiting 

18:00 -
19:00 
19:30 -
20:00 

on orders; build mud volume 
Trip out to change bottom hole assembly 
Trip in; catch 4-1/2" drill pipe 
Jarring on drill pipe 
Out of hole; back off below jars; sub 
u"""O(""O_yonT.Tn,.1 I"'\.T"'to 4,.,,'r l:'t.T"IA ...,,,M T"'tont- nn rlT"-{11 
....... &0"-.&.'- .... '-'-'" VLA. Jc:.J.L. '-"J..\oJ. ......... &."'" &.L_,- _4&. _~_.-."",,-

pipe end 



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

DATE 

8/14/76 
(cont. ) 

8/15/76 

MIDNIGHT 
DEPTH 

1003' 

1003' 

REMARKS 

20:25 - Start to run in hole to screw back 
on --- Fish is three joints of 
4-1/2" drill pipe and 4-40' joints of 
9-5/8" wash-over pipe. 
Work on pump #2; mix mud 

00:00 - Mix mud 
01:15 - Shoot and back off; rig down; start 

to pUllout of hole at 01:45 
01:45-
02:34 - Chain out of hole; got sub; checked 

for H2S under floor at bell nipple -
nothing 

02:34 - Wait on plug from Farmington, NM 
05:30 - Plug arrived; won't go through kelly; 

have to use drill pipe; make up on 
fish with slips 

06:30 - Plug won't go past 950'; put kelly 
hose on; pick up kelly; screw into 
fish 

07:30 - Pump 15.5 bbls. in; no returns 
07:35 - Set kelly back; pick up drill pipe; , 

screw on fish; try plug again; won't 
go; lift pipe and rotate with tongs -- OK 

08:15 - Apparently, the plug was run too deep 
and jerked off the "Go International" 
line on the bottom of the drill pipe -
didn't set 

08:30 - Working on plug 
17:30 - "Go International" rigging back-off 

charge 
19: 30-
20:00 - Waiting on cement plug to set up 
20:15 - Shoot back-off; hopefully at tool joint 

between #2 and #3 
20:45 - Pullout of hole 
22:45 - Pick up 7-3/8" wash-over and jars; run 

in hole 
24:00 - 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 

DATE 

8/16/76 

8/17/76 

MIDNIGHT 
DEPTH 

1003' 

1003' 

00:00 -
01:10 
01:10 
01:22 -
04:34 -
04:40 -

REMARKS 

Pick up kelly 
Wash over 4-1/2" drill pipe 
23% returns at 30 SPill; wash over continued 

Set kelly back; started to pullout of hole; 
run in hole to try to get 4...,.1/2" drill pipe 
(fish); pullout 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. 

08:00 Release spear; pullout of hole 
08:15 - Tripping out 
09:45 - Trip in with spear for 9-5/8" wash-over pipe 
10:30 - Trip out 
11:00 - Trip in; spear 9-5/8" wash-over pipe; pulling 

on wash-over pipe 
14:30 - Trip out 
17:25 - H2S detector showed 2-3 ppm increase over 

background in a 10 minute period, then 
went back to O. Notified company hand 

18:00 - Cut 22' of wash-over pipe and pulled it out; 
working on fishing tools 

20:30 - Run in hole to top of over-shot fish 
21:30 - Circulate 
21:45 -
22:15 - Spear fish and try to work loose; no go; 

pullout of hole; pick up 12-1/4" bit 
22:15 -
24:00 - Run in hole; circulate 

00:00 -
04:30 - Circulate 
04:30 - Trip out with spear 
05:30 - Trip in and circulate 
07:30 - Trip out 
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Page Eleven 
UNION OIL CO. OF CALIF. 
Forminco #1 82-29 
September 27, 1976 

DATE -
8/17/76 
(cont.) 

8/18/76 

8/19/76 

MIDNIGHT 
DEPTH 

1003' 

1003' 

1003' 

REMARKS 

08:30 - Pick up used spear; hang in derrick; 
lay down over-shot tool; wait on new 
cutters 

11: 30 - Fishing 

Lost grapple in hole 

Released "Go International"; decided 
to sidetrack the fish 

18:00 - Pump cement plug; wait on cement 
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UNION OIL CO. OF CALIF. 
Forminco #1 82-29 
September 27, 1976 

MIDNIGHT 
DATE DEPTH -
8/11/76 1003' 

8/12/76 1003' 

8/13/76 1003' 

8/14/76 . 1003' 

8/15/76 1003' 

8/16/76 1003' 

8/17/76 1003' 

8/18/76 1003' 

8/19/76 . 1003' 

8/20/76 1003' 

8/21/76 1003' 

8/22/76 1043' 

8/23/76 1043' 

8/24/76 1052 ' 

00:00 -
06:00 -

10:30 -
12:00 -
21:00 -

REMARKS 

Fishing 

Fishing 

Fishing 

Fishing 

Fishing 

Fishing 

Fishing 

Fishing 

Fishing 

Sidetracking 
Drilling on cement; lost all mud; plug 
ineffective; unable to sidetrack. 
Pump another plug 
Finish cementing; wait on cement 
Drill to top of fish and wait on cement plug 
to harden 

10:00 - Pick up Dyna Drill; run in hole to 
whipstock at 833' 

Rig up to mist drill; drill to 1043'; 
hole falling in 

01:00 - Rig up to drill with mud; change DATA 
probes to mud operation 

05:30- 24:00 - Re-establish partial returns; mixing mud 
and washing to bottom; lost approximately 
2200 bb1s . mud, washed t o 972' 

07:30- 10:30 - Washed to 1016'; lost 800 bb1s . 
10:00- 11 : 00 - Drill from 1044- 1052' 
11: 00- 24 : 00 - Mixed 400 bbls. slurry o f Magcogel, Benex, 

Tannathin for stiff foam drilling . 
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UNION OIL CO. OF CALIF. 
Forminco #1 82-29 
September 27, 1976 

8/25/76 
(cont. ) 

8/26/76 

8/ 27 /76 

MIDNIGHT 
. . DEPTH 

1052' 

1052' 

1052' 

REMARKS 

00:00-02:00 - Circulate pits 
02:00 - Tripping 
06:30 Hit bridge at 890'; tried to circulate, no 

returns 
09:15 - Circulating with stiff foam 
09:35 - PVT shows 307 bbls. 
12:00 - PVT shows 281 bbls. 
12:30 - Hole shoughing 
14 :30 - Circulating .,lith foam; caught one good 

sample from approximately 830 to 860, high 
porosity dolomite 

15:15 - Could not get back to bottom; bri~ge at 
approximately 920'; set back one joint in 
mouse hole; no foam just air returning 

16:00 - PVT shows 218 bbls. 
16:30 - Partial returns of foam 

17:00- 20:30 - Full returns of foam, lost depth each time 
picked up . 

20:30- 24:00 - Pullout of hole to casing shoe . 

00:00-08:00 - Mixed mud to attempt to clean hole with 
aireated mud 

08:00 - Rotate .down with mud and air; no returns; 

09:55 -
11:00 -
12:30 -
12: 50 -
14:15 

lose approximately 80 bbls. per joint 
Returns through flowline and shaker 
Lost returns 
Start to pullout of hole to shoe 
Mixing volume 
Start pumping with mud and air; no returns; 
reaming to 865' 

16:20 
16 : 20- 16 : 55 

16:55 

- Out of mud; no returns 
- Mix ing volume 

Star t pumping mud with mud and air ; 
no r e t ur n s; pullout of hole; l ay down 
drill colla rs - - a ll but t wo joi nts of 8" 

. collars; mixing vo l ume; r un in hol e; try 
circulating; no retur ns 

00 : 00- 08 : 00 - i-lash t o 1020 ' with good returns at times; start 
to pull out of hdle; got stuck 

08 : 00- 11:30 - Wo rk free and pull t o 757' 

Plug and abandon ; DATA Unit released 



CRESSER f ,,~, 
INOUSTRIES I ~;~.i.:.h .' 

OILFIELD PRODUCTS 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 

8/26/76 

0/" ... /.,.,. 
O/LI/IU 

September 27, 1976 

AIR DRILLING REPORT 

for 

UNION OIL COMPANY OF CALIFORNIA 
Forminco #1 82-29 

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

REMARKS 

Ream; Dyna Drill; run with 2 C Compressors 
(2350 cfm); mist 10-20 bbls./hr. Injection 
mixture of 3 gal. soap plus 3 gal. ammonium 
hydroxide, 10 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-run 

Lay bleed-off line; get ready 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 lot of sand for 2 hours. Mist 
pump screen plugged several times; lost 
returns for 3 hours. Made few connections; 
clean old hole. Pullout 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 connections; clean out 
hole. Mud lost in 3 hours. Mix second pit 



Page Two 
UNION OIL CO. OF CALIF. 
AIR DRILLING REPORT 
September 27, 1976 

DATE 

8/27/76 
(cont.) 

REMARKS 

mud and used same ratio -- no returns. Also 
used all fluid in reserve pit. Mixed third 
pit ~- 5-1/2 x 16 pump on 30-35 spm; two 
air compressors; mist pump injecting 20 gal. 
soap, 4 gal. ammonium hydroxide mixture for 
10 bb1s. at rate of 23 gal.imin. Good returns 
for short time. Pullout of hole; suction on 
mud pump covered with sand. 



DRESSER 
INDUSTRIES 

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

Septemper 27, 1976 

MUD LOSS LOG 

UNION OIL COMPANY OF CALIFORNIA 
Forminco #1 82-29 

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

Following is a summary of mud losses during the drilling of Union 
Oil Company of California's Forminco #1 82- 29, Millard County, Utah: 

DATE DEPTH MUD LOSS 

7/26/76 
7/27/76 333' 160 bb1s. 
7/28/76 797' 850 bbls. 
7/29/76 
7/30/76 
7/31/76 436' slight 
8/1/76 
8/2/76 860' slight 
8/3/76 
8/4/76 slight 
8/5/76 787' 20 bb1s. 
8/6/76 
8/7/76 911' 800 bb1s . 
8/8/76 
8/9/76 1003' 49 bb1s . 
8/10/76 
8/11/76 1003' slight 
8/12/76 
8/13/76 

' 8/14/76 1004' 400 bb1s . 
8/15/76 
8/16/76 
8/17/76 
8/18/76 1004' 300 bb1s. 
8/19/76 1004' 900 bb1s. 
8/20/76 1004' 400 bb1s . 
8/21 / 76 
8/22 /76 
8/ 23/76 1044' 2200 bb1s . 
8/24 / 76 1060' 1200 bb1s . 
8/ 25 /76 
8/26/76 988' 900 bb1s. 

TOTAL : 8179 bb1s . 
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:>perotor-lkl.i.on Oil of £.allf. locotion Sec T R 29-2SS-6w 

Well FormiIlCO fJ 1 82-29 Coun!y.~.J.;MLJ,i ... l ... lE!.a ... rd!.!-____ _ 

Controclor ---1..oill.and U 5 S!o!e_-.::U:.,!t:.:;aO!;h:..-_____ _ 

Engineer Gene Hatthews Elevotion...J6J;4i.\0J.;.0L.-_____ _ 

Co. Han; Bob Bardin Tool Pusher" Buddv Bowen 

MA.GCOBAR 
PRODUCTS 

DRILLING MUD LOG 

Surface Casing 1 3 3/8 inch.Ji22. h. 

Hole Size~inch 

In!ermedia!e Casing ~ft\ch ft. 

Hole Size .J1!;; 

Spud Dal;::-.l..26\.l:-::J7~6,--__ 
Under Surface Da!e8.:.l:1.6 
Finish Da!e 8-27-76 
To!ol Depth1052 ft. 

Mud Cos! $ 40,786.88 

MUD PROPERTIES MATERIALS COST 
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BIT DATA 

BIT SERIAL OCPT 
FOOTAGE" 1'<0. MAKE $"U!: TyP"[ 
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PUMP DATA 
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HYDRAULIC DATA GEOLOGICAL DATA , 
FORMATION Ot..-TH 

Pump: Make FM~f'n Modeln~<;nn R'" rn T.n Dololl;;! te wHlb 

Size 6J..; X 16 

Drill Pipe Size-WI: 16.60 -- Lft/v 
40-70% Dorosity. 

T, .J . . Siz", -Tvoe. 6" XH Grade E 

Drill Collar: No. _Li lenalh :;'1{0 

~" O.D.XI.D.:6" X 30 
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Op~ro'or Union Oil of Calif. 

W~II Formi nc o 111 82-29 

Contractor Lo f fla nd n 5 

Engineer Gene Ma t thews 

" 

Location Sec ToR. 29-25S=..,6w 

County Mi 1 J a rd 

State Utah 

Elevotion--'6::..4.:.,:0"'0'--_____ _ 

Co Ma n' Bob Bardin TO~Pll.",hpr' Bl!ddv BOlo!en 

MAGCOBAR 
PRODUCTS 

ORI LUNG MUD LOG 

Surface Co.ing inch ft. 

Hole Size ____ inch 

Intermediate Casing ___ inch ft. 

Hole Size ___ _ 

- ,.' 

Spud Dole ______ _ 

Under Surface Do!e' ___ _ 
Fini.h Dole ______ _ 

Total Depth ft. 
Mud Cost :)$ ___ .....,.. ___ _ 

MUD PROPERTtES MATERIALS COST 
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UN ION 
W':1.1. 

FROM 7-26 
COMI'ANV DATI: 

FORM 1 NCr ." .... MognoMr 
L_~ 
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DRESSER 
INDUSTRIES 

OILFIELD PRODUCTS GROUP, DRESSER INDUSTRIES, INC. -475 1 nH STREET. SUITE 1600 DENVER. COLORADO 80202 

September 27, 1976 

SUMMARY OF DRILLING PROBLEMS 

for 

UNION OIL COHPANY OF CALIFORNIA 
Forminco #1 82-29 

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

PROBLEM: H2S gas intrusion into borehole after losing complete circulation 
at 797'. 

SEQUENCE OF EVENTS: 
1. Lost complete returns at 797' and drilled with 

no returns to 822'. 
2. While shut down to bui ld volume, DATA Unit 

detected 16 ppm H2S at shaker two hours after 
pumps shut down. 

3. Approximately 18 hours after pumps shut down, 
Oilind engineer (H2S specialist) de tected 
600 ppm H2S in atmosphere below floor. 

PROBABLE CAUSE: 

REMARKS: 

Mud level in borehole dr opped to point where 
formation pressure was higher than hydrostatic 
head of mud column . 

The normal formation pressure i n non- marine 
deposition is .433 psi/ft . -- equivalent to 
62 . 31 Ib/ f t 3 (8.33 #/gal . ) . The normal 
f ormat ion pr essure i n marine depos ition i s 
. 468 ps i/ft. - - eqUival ent t o 67 . 32 I b/ ft 3 

(9. 01I/ gal. ) . No rmal frac t ure pres s ure i n 
naturally fract ured carbonates s houl d be 50 psi 
above the format i on pressur e a t thi s depth . 
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 c 15 psi . 15 psi + 

... 
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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 Ib/ft 3 (1,6 H/gal.). 

2. Tectonic uplifting after deposition 
and erosion relieved the overburden 
pressure causing expansion of the 
rock matrix ••• thus yielding fornlltion 
pressure and fracture pressures 
lower than normal. This activity 
also caused fracturing of the carbo
nates. 

Although the information gathered is not suffi
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 ~vas at 450', thus leaving a 
hydrostatic pressure of 166 psi against the forma
tion below 822'. 

(822 - 450)(.00695)(6~.32) 166 psi 

166 
(822)(.00695) 29.11 1b/ft3 

It can be concluded from the information developed 
that the maximum equivalent mud density the fractured 
carbonates can withstand is 29.11 Ib/ft3 (4.0 H/gal.). 

Drill with Sulfatex-Sol and H2S scavenger through 
the loss zone (suggested procedure by Dresser Air 
Drilling Dept.) -- 1-1/2% Sulfatex-Sol per 10 bbls. 
water with sufficient ammonium hydroxide to control 
H2S. Inject this solution in air stream of 300-375 
cfm at 12 gal./nun. Density of the mixture should 
be 2.0-2.5 lb/ft3 . 
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PROBLEM: How to contain the hydrogen sulfide gas 

CAUSE: 

REMARKS: 

H2S intrusion from depths shallow~r than 822' 

Documentation shows that H2S 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. 

SOLUTION: 

FUTURE PROSPECTS: 

Drill with the air mixture specified through the 
loss zone -- probably through the fractured 
dolomite -- and set casing. If the H2S becomes 
uncontrollable, displace the bottom part of the 
hole with OilFaze (approximate density of 
56.85 Ib/ft3 - 7.5 O/gal.) to give the .equiva1ent 
of 29.11 Ib/ft3 (4.0 O/gal.) agaiust the forwation 
at 822' ••• and run casing. Continue to drill l"ith 
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 production zone 

SUGGESTED DRILLING FLUID DESIGN 
0- 600' - Magcogel, lime, water; wt. 64.33 1b/ft3 

(8.6 II/gal.) 
600- 1200' - 1- 1/2% Sulfatex- Sol per 10 bbls. water 

wi t h sufficient ammonium hydroxide to control 
H2S. Inj e c t mixt ur e a t 12 gal. /min . i n t o 
300- 375 cfm 

1 200-T .D . - Air mixture as above . I f necessary, 
and mud up i s required , t he following is 
suggested: 

(See "Mud Program Review" ) 



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

September 27, 1976 

DRILLING PARAMETERS HONITORED BY DATA UNIT 

UNION OIL COMPANY OF CALIFORNIA 
Forminco #1 82-29 

Section 29, 25 South - 6 West 
~llard County, Utah 

Following are the drilling parameters monitored by the DATA Unit on oil 
and gas 'veIls. The method of monitoring has been adjusted to provide 
applicability to geothermal and/or air drilling. It should be noted, 

,however, that most geothermal drilling is accomplished using drilling muds. 

The drilling parameters are displayed in .. digital readouts, are calculated, 
and/or are hand-drawn, as indicated for each parameter. 

1. "d" exponent - no adjustment - calculated and hand-drawn 

2. PVT (Pit Volume Totalizer) - digital readout; charted 

(a) Drilling mud no adj us tmen t 

(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 ± 10 psi and ~ 10 ft 3/min. Loss 
or gain of air mixture should be detectable. 

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

(a) Drilling mud - no adjustment 

(b) Air 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 ~ 1% 

4. Flowline, suction pit, and ambient temperatures - readout 

(a) Drilling mud - no adjustment 
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s. 

6. 

(b) Air drilling·- minor adjustments - Install a 
thermometer in the blooey line as close to the 
borehole as is practicable. 

Pump 

(a) 

(b) 

Pump 

Install a thermometer in the air line as close 
to the compressor as is practicable. 

pressure - digital readout; charted 

Drilling mud - no adjustment 

Air drilling - Monitor the compressor pressure 

strokes - digital readout; charted 

(a) Drilling mud - no adjustment 

(b) Air drilling ~ monitor the air volume 

7. Gas analysis - charted 

(a) Drilling mud - Monitor H2S at the shaker, at the 
bell nipple, and on the floor; alarm to be set at 
:t 3 ppm. 

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

8. Lithological samples - observed and hand-drawn 

(a) Drilling mud - no adjustment 

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

9. Sample lag - calculated 

(a) Drilling mud - no adjustment - 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 checked 

every two-thirds circulation to determine 
intrusion of salt water from geothermal produc
tion zones 

(2) H2S scavenger checked every two-thirdscircula
tion to determine if the scavenger is reacting 
chemically with H2S 

(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) Air drilling - no adjustments 

These twelve parameters are presently displayed digitally; eight can be 
charted depending on the customer's wishes. 

Listed below is a description of the hand~dra'vn logs designed for geothermal 
drilling using drilling muds. 

1. Geothe rrnal Engineering 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 
(drillability of formations should change with a drastic 
change in formation temperature). 

(b) Gas 

(c) Temperature : this could help determine if a drillability 
change is due to a Change in temperature and productive zones . 

(d) Humidity out 

2. DATA Li t hology Log - 5"/100' scale - Example B 

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

(b) Rate of penetration 

, . 
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(c) Depth 

(d) Porosity 

(e) Lithology 

(£) Formation description 

(g) lid" exponent 

. (h) Ambient temperature 

(i) Temperature in 

(j) Temperature out 



H2S 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 H2S at shale shaker 

and poly flow sniffer line from extractor monitored 10 ppm H2S level 

at wellhead. 

Mild H2S gas blow developed. Pump and colormetric tubes type portable 

monitor detected 16 ppm H2S level on derrick floor and 5 ppm at 

shale shaker. 

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

The test ampule turned dark brown athydril in less than 30 seconds. 

Choke lines were extended beyond sump by additional 150'. One hundred 

fifty barrels of mud of 12.5 pH was pumped down hole without any 

apparent effect on H2S concentration. 

Wind socks were installed around location. Personnel were instructed 

by Oilind representative on th~ use of protective equipment, 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 Oilind 

fixed system type detectors. Rig personnel experienced 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 hole. 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 plugs 

were placed with 1000 cu. ft., 435 cu. ft. and 408 cu. ft. of class 

"B" cement slurry. After waiting on cement the hole was cleaned out 

from 380' to 721' with 12-1/4" drilling assembly. The 12-1/4" hole 

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 H2S level and personal/portable 

detectors monitored 100 ppm H2S concentration at head level. 

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

17-1/2" to 829' and 17-1/2" hole was drilled to 860' without circula

tion returns. Due to excessive torque drilling was discontinued and 

500 cu. ft. class "B" cement plug was placed with ope n end drill pipe 

hung at 819' . 

Two more plugs were placed with ope n end d r ill p i p e a t 71 3 ' and 849 '. 

A 25 0 cu . ft . class "B" cement plug was placed at 713' and a total of 

1 000 c u . ft. class "B" cem~nt plug was placed at 849'. 
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After waiting on cement, the cement plug was tagged at 400' and was 

drilled out to 797' where returns were lost. 15-20 ppm H2S level 

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

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 

To establish the zone of H2S entry, the loss circulation cases are 

reviewed. 

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

the circulation was regained 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 depths were not heavy, indicating that 

the. thief zones were minor fractures duly cured with loss-circulation 

additives. There were no indications of H2S 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, from 796' to 829' was drilled in fifteen minutes. This in

dicates a davernous fracture possibly in softer beds of limestone. 
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While drilling at this depth, with total loss of fluid into formation, 

H2S was monitored at surface. 

This is thus the established zone for H2S influx and the reason for 

H2S influx is the absence of water table or hydrostatic head to counter 

the influx. 

The sudden jump in H2S concentration from the level of 10 to 20 ppm 

to 600 ppm is hard to explain. As this· rise in concentration has been 

noticed after drilling out cement or during cementation, it can be 

conjectured that sudden rise in level should be attributed to the 

extra head caused by·cement column. It is felt that extra head of 

cement column caused the fractures to open up further thereby per

mitting more of H2S to enter and increase the concentration. This 

explanation may only be partially true or there may be an altogether 

different explanation. 

The fact cannot be overlooked that-awareness of the hazard, prepared

ness of personnel and timely actions in counteracting the blow of 

toxic gas, has saved serious losses including lives. 



FISHING 

Well Depth 1004' 

Casing 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 

F.inal Result Fish left in hole from 978' to 874' 

DETAILS OF OPERATIONS 

At drill depth 1004', in a 12-1/4" hole, severe loss of circulation 

occurred. With open ended drill pipe, 4-1/2" X-H at 978', on 

8/10/76, 500 CFT class "B" cement with Perlite, Gel, CFR-2 and 

2% CaC12 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 circulated with two mud 

pumps discharging approximately 800 gpm of mud of weight 8.9 ppg 

and viscosity 40 seconds at 500 psi pump pressure. Only 50 bbls, 

less than half the annulus volume, of thick mud with LCM followed 

by nearly neat cement, returned to surface. Circulation was lost 

and 200 bbls of mud was pumped without 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 11 

casing. 

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

collars. Fish was screwed into and ja~red 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 and screwed 

into the fish. The screw-in sub was recovered leaving the fish 

in the hole with top at 784'. 

Wash-over string with 9-5/8" x 11" wash-over shoe #1 was 

run into top of fish at 784'. Worked over fish and washed over 

drill pipe from 822' to 845'. P.O.H. Changed wash-over shoe. 

Shoe indicated flaring from drill pipe tool joints as the fish 

was sticking against the wall of the hole (Fig. #1). Wash-over 

string (9-5/8") with wash-over shoe #2 was run in hole and fish 

was washed over from 845' to 889'. Wash-over shoe was pulled 

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

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 pipe were left in 

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

Screw-in sub on bumper sub and jars with 8" drill collars was run 

in hole and screwed into top of fish at 784'. The fish could not 

be jarred free and was backed off at 885'. Three joints of 4-1/2" 

drill pipe were recovered from fish #1 leaving the top of (drill 

pipe) fish #1 at 885' and (9-5/8" wash-over pipe) fish #2 at 817' 

(Fig. #3). 
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A Bowen 9- 5/8" casing spear with bumper sub and jars was run in and 

the spear was set at 820', i.e., 3' below the top of wash- over 

pipe at 817'. Jarring and pull of 100,000# above string weight 

failed to release the fish. The fishing assembly was pulled out 

of the hole. Another unsuccessful attempt with screw-in sub was 

also made. 

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

tungsten carbide rotary shoe were run in hole and worked over the 

top of fish at 885'. The fish was washe d over to 957'. Circula

tion was lost and 7-3/8 11 wash pipe was stuck at 945'. Stuck wash 

pipe was worked free afte~ two hours and was pulled out of the 

hole. 

" ( Scre w- in sub was run in again and 4 - 1/2 11 drill pipe fish was en

gaged. Jarring on fish moved the fish 18" up the hole. Further 

jarring failed to move the fish up or down the hole. The pipe 

"-

was backed off, leaving the screw- in sub on top of 4- 1/2" drill 

pipe fish with top of fish at 884' . The screw- in sub was r e covered 

in next back- off attempt leaving the rest of fish in the hole with 

top of fish at 885' . 

ope n ended drill pipe was run i n hole and screwe d into the fish . 

GO- Inte rnational wire line bridge stopped at 970' while running in 

and failed t o set. Bridge plug was run in to 97 5 ' in ' nex t attempt . 

The p l ug ma l f unc t i o ned and the plug with s ettin g t ool dro pped t o 

t h e bo t tom o f t he dril l pipe du r ing pullou t . 
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A 3-1/2" metal-petal basket was run and set inside drill pipe 

at 952'. A 10' Cal-Seal plug was placed on top of metal-petal 

basket. W.O.C. 2 hours. Plug was tested with 500 psig. The 

string was backed off recovering 2 joints of 4-1/2" drill pipe 

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

A 7-5/8" rotary shoe was run on 7-3/8" wash pipe and fishing 

assembly. Unsuccessful attempts were made to wash over the 

drill pipe fish at 945'. Wash pipe was laid down and 9-5/8" 

casing spear was run in the hole. The 9-5/8" wash pipe fish 

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

A 9-5/8" internal casing cutter was run and casing was cut at 

867', but could not be retrieved with the spear. A cut was 

made at 839' and a 21.50' section of 9-5/8" wash pipe was re

covered. Attempts at jarring out the fish with casing spear 

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 was' left inside the 9-5/8 11 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. Fishing operations were 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 problem encountered and the expected re

sults, generally dictate the formulation of cement program, 

slurry composition and procedure of cementation. 

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

sults are tabulated below: 

JOB/PROBLEM 

1. Loss Circulation 

2. Casing Cementa

tion against 

Loss Circulation 

Zones 

3. Side-Track Plug 

4. Abandonment Plug 

SLURRY TYPE 

Light-Viscous Slurry 

w/loss circulation 

additives, and, if 

possible, accelerated. 

Stage I: Light-Viscous 

Slurry followed by 

Heavy Slurry 

Stage II: Light-Viscous 

Slurry. 

Hard Setting Slurry w/ 

EXPECTED RESULTS 

Seal-off fracture 

or loss circulation 

zone. 

Well cemented shoe. 

Cement to surface. 

Successful kick-off 

out Gel and loss circula- and side~tracking the 

tion additives. hole. 

Hard Setting Slurry w/ Shut off sub-surface 

Gel, LCM and accelerator. activity beneath 

the plug. 
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DISCUSSION: PLUG JOBS IN 17-1/2 11 HOLE 

The loss of circulation at 796' and the H2S entry through possible 

fractures between the depths 796' and 829' required the cement plug 

job. 

The 12-1/4 11 hole had yet to be opened to 17-1/2 11 when the problem 

occurred . Three plugs, of composition and volumes as noted in 

Appendix, were placed before the opening of 12-1/4 11 hole to 17 - 1/2" 

could be initiated. 

The theoretical hole volume was 793 CFT or, say, 800 CFT. The 

Plug #1 was 1000 CFT or 25 % e x cess of the hole volume . 

The plug #1 was placed with open ended drill pipe ' at 787'. How

eVer, the plug failed to fill the hole and as seen from the re

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

The plug #2 of 435 CFT slur ry volume was placed with O.E.D.P . at 

772' . The cement top, instead of 300' as e x pected p e r the volume 

pumped, was encountered at 735'. Most of the ceme nt, like plug #1, 

was lost to formation. 

The slur ry composition for Plug #1 and #2, as shown in Appendix , 

was t h e same. Cement class IIBII was mix ed with Perlite in the ratio 

of 2 : 1 by volume , i .e. , two sac ks of Pe rlite to one s a c k of c e me nt . 

The Perlite, ac t ing as a l o ss c irculation addit i ve, also redu ced t he 

den si t y o f s lurry t h ereby reducin g the effective hydrostatic head 

of cement column against formation. Cello-Seal was added in the 

ratio of 0 . 5 Ibs per sack of cement. Th~s acted as a loss circula

t'on add i t've . Gel (Bentonite) was m'xed 'n the ratio of 4% by 
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weight of cement. This was added to give a more viscous body 

to the slurry and for absorption 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 Plug nos. 1 and 2 would have provided 

a yield of 1.80 CFT slurry, of density 101.80 lbs/CFT, per sack of 

cement. The head against formation at 829' with slurry for Plug #1 

would have been 585 psi as against that of water being 360 psi. 

However, the plug was lost as formations failed to withstand the 

head caused by cement column. The slurry only filled in the 

fractures, perhaps partially. 

The Plug #2, if successful, would have caused a total head of 

479 psi, including 375 psi created by cement column and rest by 

water. But this plug was also lost, though not totally. Hard 

cement was located at 735', however, the hole continued taking 

fluid. 

The Plug #3 of 408 CFT was pumped with O.E.D.P. at 726'. The 

composition of this plug varied slightly from #1 and #2. Cello

Seal and Calcium Chloride were not mixed this time. CFR-2 in the 

ratio of 0.75% by weight of cement was added to enhance ease of 

pumpability. This slurry had the same yield and density as Plug 

#1 and #2. The head created against the formation this time was 

very nearly the same as Plug #2. The formation withstood the 

pressure and a successful plug, with top at 380', was obtained. 



Cementation at Forminco #1 ~age 4 

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 ended drill pipe was hung at 819'. 

Two plugs, #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 of cement column 

per plug. The expected top of cement, for 1000 CFT of slurry, 

should have been around 260'. However, cement top was tagged at 

733' leading to conclusion that most of the plug (#1 and #2) was 

lost to formation. 

The composition of Plug #1 was the same as the two plugs (#1 and #2) 

placed earlier for the 12-1/4" diameter hole drilled to 829', ex

cept that Flo-Seal (a loss circulation additive) substituted Cello

Seal. This 500 CFT of plug would have provided 212 psi hydrostatic 

head against the formations. 

Coupled to Plug #1 was the Plug #2 of the same volume but different 

composition as shown in Appendix. The cement to Perlite ratio, 

instead of 2:1, was changed to 1:1. This would have decreased the 

yield from 1.80 CFT to 1.67 CFT per sack of cement while, at the 

same time, increasing the density from 101.80 Ibs/CFT to 103.40 

Ibs/CFT. With this density the hydrostatic head created by this plug 

was 216 psi. 
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Total head caused by these two plugs was 428 psi for 600 linear 

feet 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 at 541' 

and cement was cleaned out to 807 .' when the circulation was lost 

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

with O.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 except that Plug #5 

contained 3% CaC1 2 " Plug #6, like earlier plugs, con.tained Per

lite, Gel and Flo- Seal. 

The total head created by 1000 CFT or 600 linear feet of slurry 

against the forma tions was 760 psi . Plug #4 and #5 contributed 

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

The results of this p lug looked encouraging initially as the t op o f 

cement was tagged at 4 00 '. However, the los s of circulation and 

H2S gas kick at 797 ' proved that fracture still remained open . 

The hole was dry- drilled, without returns, to 910' . 
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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., 1:1 

cement - Perlite ratio. 

The top of this plug was encountered at 516' instead of 610'. 

Also the cement was drilled to 786' and 'fill' 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 l7-l/2"hole with total depth at 910', the 13-3/8" casing 

shoe was landed at 822' and D.V. m~lti-stage cementing collar at 

635' . 

The casing was cemented in two stages to reduce the cement column, 

and thereby the hydrostatic head on weaker formations, in the first 

stage as well as to ensure rise of cement to surface 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 lbs/CFT composed of class "B" cement with 40% Silica Flour. 

This was to provide a well cemented shoe with hard set cement of 

high compressive strength. 

The second stage slurry was light weight, composed of ' class liB" 

cement with Perlite. Cement slurry returned, to surface during 

cementation however the leVel in the annulus dropped 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 or new 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- set" cement of 118 lbs/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 occurred aga in 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 slurry c a rried only 2% CaC1 2 

however the cement flash set, sticking the pipe. The hole had 

to be sidetracked. 

SIDE TRACKING PLUGS 

At well depth 1004' and wi th a fi s h i n hole c ement p lugs h a d to b e 

p l a ced t o s ide track the hole and bypass t h e fish. 

Plug #1 of class "B" c emen t 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 cleaning 

out at 847'. 

The plug job was repeated by placing Plug #2 with O.E.D.P. at 850'. 

A slurry volume of 368 CFT of class "B" cement with 40% Silica 

Flour of weight 115 Ibs/CFT was pumped in hole. 

Cement top was located at 798'. The plug had developed the 

desired high compressive strength, likely 3000 psi and hole was 

successfully side-tracked at 833'. 

ABANDONMENT PLUGS 

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

of drilling, the decision was made to plug and abandon the hole. 

Total of three Pfugs were placed. Plug #1 was heavy slurry of 

class "B" cement with 40% Silica Flour of approximately 118 Ibs/CFT 

density. 490 CFT of slurry was pumped 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 pumped 

and cement top was tagged at 793'. 

Plug #3 was placed with O.E.D.P. at 793' at start and moved up to 

434' at completion. 600 CFT of slurry of composition 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, 

copsisting of hydrothermally altered volcanic boulders, gravel, 

sand and clay. Native sulphur mineralization was common in 

this interval . 

From 55 to 248 feet the well penetrated the lower part of the 

Bullion Canyon volcanics (Upper Oligocene age), consisting of 

porphyritic andesite . Argillic alteration was common in the 

upper 50 feet of the interval . 

From 2 48 to 560 f eet the well penetra t ed t he Clar on formati o n 

(Upper Cretaceous -Lower Tertiary age ). Th is fo r mation consi sted 

o f a quartzose boul der conglomerate. Fragments o f c a r bonate 

b oulders were a l s o noted . Finely disseminated pyrite was 

c ommon throughou t the interv al . 

Fr om 56 0 t o 79 7 f e e t the well penetra ted a ligh t to dark brown, 

microcrystal line limestone of un c e rtain age and c or re l a tion . 

This crino id muds t one may b e c orrelated with t he Kaibab 

formati on (Pe r mian ase ) . 
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From 797 to 1051 feet the well penetrated a poorly-cemented 

very fine to finely-crystalline dolomite. Pyrite was present 

in 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 measurements.) 

Hydrogen sulphide gas was encountered when all returns and 

hole fluid were lost at 797 feet and 1044 feet. The gas is 

under very low pressure, and is thought to fill the dry 

fractures above the water table which was not reached by the 

well. 

II . Geological Comments 

The Union Oil Company No . 1 For mi nco wildcat locat ed within 

the Cove Fort- Sulphurdale geot her mal un i t was abandoned at 

1 051 feet total depth because o f e xtreme and unusual p r ob l ems 

encou n ter ed during drilling . Specifically, f our proble ms 

c omb ined to abort the test: 

1. Occurrence of H2S gas above the water table. 

2. Lack of formation pressure to the depth drilled . 
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3. High permeability of the rocks penetrated below 

the volcanics. 

4. Development of a totally unconsolidated granular 

dolomite with the properties of a loose sand (sanded 

dolomi te) . 

Problems attendant with stabilizing the bore hole may have 

been aggravated by dips approaching the angle of repose of the 

"sanded" (unconsolidated) dolomite. 

Following plugging the challenge was to develop techniques to 

cope with the problems when encountered or preferably to find 

a suitable location that would obviate their occurrence. A 

location was therefore sought at which the surface volcanics, 

anticipated to be stable and relatively tight, would extend to 

depths below the ground-water table and an attempt was made to 

determine depth to ground water. At such a location the first 

three listed problems would hopefully be manageable or not 

even exist. It has yet to be determined whether the "sanded" 

dolomite will occur below the water table. In order to under

stand the problems associated with such dolomites a study was 

prepared of the geologically comparable Tintic mining district, 

Utah. 

III. Sanded Dolomites 

The "sanded" dolomite encountered by Union Oil in drilling 

the Forminco No. 1 well is similar to the sanded dolomite 
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encountered in the Tintic mining district, Utah (Zn-Cu-Ag ore 

bodies). Interestingly, the geology of the Tintic mining 

district and the Cove Fort geothermal prospect are very similar. 

Both areas have extrusive rock units of Mid-Tertiary age that 

overlie, with angular unconformity, a thick sequence of folded 

anp faulted Paleozoic carbonate and clastic formations. 

Hydrothermal Geology 

The hydrochemical alteration history of the Tintic mining 

district is well documented by Lovering's (1949) classic 

paper, "Rock Alteration as a Guide to Ore--East Tintic 

District, Utah." Lovering identified five stages of hydro

chemical alteration. These stages are graphically presented 

in Figure 1. 

The early barren stage of hydrothermal alteration resulted 

in hydrothermally formed dolomite. In the Tintic district, 

as at Cove Fort, its occurrence is very widespread. Many cubic 

miles of Paleozoic limestones have been altered into secondary 

dolomite with marked changes in the textures and fabrics of 

the original limstone. These beds of hydrothermal dolomite 

should not be confused with the unconsolidated "sanded" 

dolomite which formed during a later acid ground water leaching 

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 stability even though they developed good permeability. 

Warm ground waters rich in magnesium and circulating through 

an extensive system of solution channels were probably 

responsible for the widespread dolomitizing of primary limestones. 

The common association of hydrothermal dolomite overlain by 

chloritized Packard rhyolite is evidence that the Mg-rich 

thermal ground waters which dolomitized the limestone were 

also the fluids which chloritized the volcanic rocks. 

The mid-barren stage is characterized by widespread argillic 

alteration of the volcanic rocks. It was during this time 

period that (1) 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 alteration of all remaining calcite cement 

was so completely effected during this process that the hydro

thermal dolomites became totally incompetent "sanded" dolomites, 

comparable to a pile of loose dolomite grains. Surface 

geothermal activity 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 

contain intense argillic alteration. The alteration is 

strongest near the base of the volcanics and along vertical 

fracture zones and other secondary openings. Similar alter

ation is present in the underlying sediments and in the 

intrusive rocks but is much less extensive. The volcanics 

were mainly reduced to montmorillonite with subordinate 

kaolinite, and occasional dickite clays. The ground waters 

which attacked the rock were mainly sulfuric and hydrochloric 

acid. The sulfuric acids were formed from the fumarolic H2S 

gases associated with the several monzonite intrusives found 

in the district. Where argillic alteration of the volcanic 

rocks is encountered in exploration drill holes and adits 

sanded dolomite can usually be expected in the underlying 

Paleozoic carbonates. 

The late barren stage 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 

Compet ent hy dr o t hermal dolomite can be t u r ned into a mass o f 

uncons olidated crystal mush by eithe r primary or secondary 

acid g r ound water leaching processes . Volumetrically, primary 

acid ground water l e ach ing is the mos t i mportan t event which 

occurred in the East Tintic distr ict to "sand" the hydrother mal 
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dolomite. In this process, the abnormally high heat flow and 

fumarolic activity associated with the intrusive center both 

increased the temperature and lowered the pH of the ground water 

to generate a strong acidic solvent which dissolved many tons 

of carbonate rock in the zone of water saturation. The 

presence of many cubic miles of carbonate rock, however, 

prevented the acids from sanding the dolomite on a regional 

scale because the acid waters were neutralized by the solution 

of carbonates. The extent of sanding, therefore, was a function 

of the amount and dispersion of acidic ground waters. The 

vagaries of distribution and intensity of sanding in the various 

structural and stratigraphic units are also a function of 

many chemical and physical variables. Intense sanding is 

generally found along margins of monzonite stocks and along 

fault zones where fumarolic activity and acid concentrations 

were strongest (Fig. 2). The sanding of the hydrothermal 

dolomite was an important "ground preparation" which was 

selectively followed by later ore-bearing solutions during the 

early and late productive stages, thereby f orming the close 

association of sanded dolomite with lead-zinc- silver ore bodies 

of the East Tintic district. 

Secondary sanding occurs primarily above the water table by 

t he oxidation of sulfide minera ls and/or fumarolic gases, s u ch 

as H2S and HF. This secondary process can locally form acids 

which are capable of sanding the dolomites as effectively as 
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the primary process, but the total volume 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 and volcanic activity has terminated. Sanding 

of the Leadville limestone in the Leadville mining district, 

Colorado, is a good example of this secondary process under 

non-thermal conditions. 

Extrapolation of the Tintic Area Data to the 
Cove Fort Geothermal Prospect 

Many geologic similarities exist between the Tintic and Cove 

Fort areas which can be used in predicting the occurrence of 

sanded dolomite in the Cove Fort area. 

First, both areas are lithologically similar with Mid-Tertiary 

volcanics overlying structurally complex Pre-Tertiary sediments 

dominated by carbonate formations. The outcrops of finely 

crystalline dolomites in the Cove Fort area are identical to 

the hydrothermal dolomites in the Tintic district. However, 

the Cove Fort area lacks evidence of the quartz monzonite 

intrusives, pebble dikes, sulfide mineralization and extensive 

s urface hydrothermal alteration common to the east Tintic area. 

Second, the ground- water hydrology is similar. Permeable 

dolomite and limestone units underlie both areas. Deep and 
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relatively level water tables, indicative of high permeabilities, 

exist in the Tintic district (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 Fort, the latter has apparently 

been subjected to what is comparable to the early barren and 

the first stage of the mid-barren periods of hydrothermal 

alteration of the Tintic district. In essence, the Cove Fort 

geothermal area may be a young Tintic district which may be 

undergoing dolomite sanding below the water table if the 

ground waters are acidic. We know that H2S gases are active 

in the area and that fault zones have been intensely argillized. 

Presence of fluorite in one fault zone indicates that HF 

gases are also present. Therefore, the geologic conditions 

for forming acidic ground waters and sanding of the hydrothermal 

dolomite are present. 

Conclusions 

1. Localized sanded dolomite zones will be encountered within 

the thick carbonate section most likely adjacent to major 

fault zones and solution cavities. Competent limestone 

and hydrothermal dolomite is expected between the 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 sanded dolomite are most likely to be vertically 

oriented. Stratigraphic correlation of the sanded hydro

thermal dolomite is not possible due to structural controls 

on the occurrence. 

4. The sanded dolomite encountered at 797 feet in the Forminco 

No. 1 well can be explained by the secondary sanding process 

which would rapidly dissipate below the water table 

(projected to be at +5000 feet, MSL, or 1500 feet below 

the surface). The oxidation of H2S gas emanating along 

faults may alone have caused the secondary sanding of 

the hydrothermal dolomite. Prima facie evidence for 

extensive primary sanding below the deep ground-water table 

has not yet been established, but the right geologic 

conditions for such development appear to be present. 
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