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Geologic ‘Report on the
Cove Fort-Sulphurdale Unit Well #42-7

‘Beaver County, Utah

Lithology

- The #42-7 well reached a total depth of:7735 féet in
serpentine marble.” This well is unusual aé it penetratéd all
three basic-roékftypes—fignebus,1sedimen£ary and metambrphic;
The following is a‘discuséion, by’section, ofvthe rock_types
encountered based on the binocular microscope examination of

" the well'cuttiﬁgs;

Interval....60' — 2055'
Formatién..;Bullioh>Canyon voldanicé
'Age.....;...Oligocéné aﬁd_Miocehe(?):
' Lifhology,.,Andesité |
Comﬁénts: This:sequence of extruéive,Mid—Teftiafy

volcanics can be-divided into threé.unitslbased'bn vafiatiohs 
in the;fébric-éndréomposition-of.tﬁe'éamples. From'60‘va740"
the upper unit Qf_the,Bullion:Canyonlconsists Qf finefgrained
 porphyritic andesité., The fine;graiﬁed:phénocfysts cbnéisﬁ' |
- mainly Qf feldspar,vwith'lésser amounts of bioﬁité} augitelaﬁa
q@artz, Thefpercentage of quaftz pﬁeoncrysts app;oéchéé 10% ih_'

several samples indicating thatjthe'composition'bf tﬁis unit



is near that of a quartz‘latite. Beginning at 620' the biotite
_and augite phenoﬁrysts begin to exhibit'signs of ‘alteration--
bleaching and microécopié chloritié alteratidn. However, the
groundmass aﬁd feldspaf’phenocrysts.remain:fresh and-uﬁaltered.

The middle unit of the Bullion Canyon.volcanics extends
from 740' to 1500'. The rock type remains a fine-grained |
porphyritié»andésite,.but the'compositiqn of the phenocrjsts}
and trace minerals differ slighfly from the other units.”
Microscopic, anhedral grains‘of magnétite are very common. The
percentage of quartz»phenocrysts,fgenerally‘beiow‘3%[ is
notiCéabiy less than in the upper ﬁnit. Phenocrysts of augife
: ahd biotite, Which are presént in varying amounts,'continﬁe
" to éxhibit chloritic alteration and bleaching. 'This‘unitﬁ:'gg
especially the lowér'half, may be.an.andesitevbrécéiévféf
there is wide variation inlthevfabric, composition‘and color
'of the cuttings.

The lower unit of the Bullion Cényon volcaniés extends,
from 1500' to 2055'. The rbck type_is~avfinefgrained'porphyritic
andesite bréécia. As in the lower part of the middié unit,
there is a wide variation of the.fabfic and'cbmpésitibn of the .
cuttings,'indibating the breccia’makeup 6f'the rock.  Pheno¢rysts
oquuartz are‘scarce to absent; Phenocryéts of'biotite; sfill -
showing some signs of bleaching or chloritic alteration,
deCfeage'in abundance and are absent below 1800'43 Sééﬁtéfedl-

| grains of magnetité are ‘still common but are less abundant than



~in the middle unit. The color of the felted gfoundmass Qarys

from red to brown to gray to greenish-black. The first oCcﬁrrencé'
of finely disseminated pyrite (FeS) was>noted‘at 1600F;‘ Pyrite
remains a trace secondary mineral throughout the resf of,this'

unit.

‘Interval....2055' - 2800
Fofmation,f.Cbéoninb sandstone
'Aée..; ...... Permian |
Lithology..;Quartzose.sandstone-
Comments; A ﬁajo£‘angular unconformity was pénetrated at'
2055' representing an appafent stratigrapﬁic hiatﬁs of over
200 million Yéars. The.presence of tﬁe Coconino sandstonei
beiow the Bullion Canybn Vblcanics and the attehdant absénce
of the Pefmian'Kaibébglimestone, Triassichoenkopi réd beds,
Jurassic Nugget Sandstone( and thé Late Cretaceous-Early
Tertiary Claron formation indicates that tﬁé.#42—7 location’
undérwent considerable‘erosioﬁ.sbmetime'betwéen'Mid—Mésozoig,
and Mid—Tertiéry time. | |
The.Coéonino sandstone consists éf vefy fine—graiﬁed,
well-cemented, ‘clean, white,.quérﬁzose sandsténér: All inter-
‘granular porosity is filled with Secondary éilica aﬁa/or :
calcite. Finely disSeminéted grains and crystals of pyrité‘are
- found throughout the sandstone. From the,arilling chatacteriétics,
the section of the Coconino sandstone from 2120° td’2400"is

soft and highly fractured.
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The 745—foot>thiékness of.the Cocbnino sandstone penetratea

in the well is in sharp contrast to the 300-foot thickness:of
the formatioﬁ én outcrdp-S.milés to the north. Because the
thickness of:the'Coéénino,is expected to be uniform, steep

dip (¢onfirmédvby the dipmeter 1og‘in deeper formationsj and/or
faulting has caused the 150% increase in the apparent thickness
of the formatioh. A minimum dip of 665 is needed to expléih |
the iﬁcrease.in the.apparent férmation‘thickﬁess by structure
alone. (Maximﬁm dip‘of_40° is present iﬁ the dipmeter“log‘

run between 3380' and 5442'.)

Interval....2800' ~ 3390'
'Formatioh...Pakoon limestone
Age.........Lower Permian
Lifholqu;..Dolomite'

Commenté: A sequence of aphanitic éhd cherty dolomite is
present in thiS‘interQal,. The dolomite is generélly‘gréy to
dark~gray in color and-aphanitic<to very finely crystélline.
Cherty doiomite occurs at‘3060’ to 3240' and 3320° to 3360°".
The chert is.whitejﬁo gray in color and glaséy;.:The base of
this sequence is placeauat thevtoplof a prominent sandstone at

3390, Whiéh may correlate with a cherty sandstone present on .

outcrop.neér,the Permian;PennsylvaﬁianAboundary.» Secondary.

sulphide minerals are very commbn in this interval. Microécopic
grains and ahhedral crystalé of pjrite and éossibly oﬁhgi sulphide .
minerals (i.e., Qalena; arsenopyrife,’maréasitéf are présenﬁ.'.

in nearly all samples.



Interval....3390' - 3980"

Formation..;dquirrh formation

Ageieieeoans Pennsylvanian

thhology ..Calcareous dolomite

Comments:' Sllghtly fossiliferous calcareous dolomlte,

interbedded with dark-colored flne~gra1ned sandstone is - |
lpresent in this interVal. This sequence 1s tentatlvely cor-
related with the‘Oquirrh:formatlon. The f0551l fragments.
present from‘3740'-to 3800 afe crinoid stems., Sulphlde
minerals are abundant in the dark- colored sanostones but are
rare to absent 1n.the carbonate rocks. Durlng drilling a
'four—foot cavern was encountered between 3484' and 3488,

The dipmeter lod was run in. this ‘section of "the well. The
strike and dip of the Oquirrh formation varied from‘N285’to‘
64°E, 105 t0'4O°NW. The best average is N40°E, 27°NW.V

From the 3980' to 7735'.the;well&penetrated a’contact
'metamorphic'marble of uncertain age. This marble is a meta—.
morphic: facies of the carbonate- rlch Pennsylvanlan, MlSSlSSlpplan'
and p0551bly Devonlan formatlons. A contact metamorphlc zone,
‘1f measured perpendlcular to the 1gneous contact, 1s‘generally_d
no more than several hundred feet in thlckness. The presence
of over 3700 feet of contact metamorphic marble in the #42- 7
- well Strongly suggests the possiblity that}below 4000 feet a
neat-vertical~igneous_contact'is-closefto the weli.: The
pfesence of a migmatite zone between 7567' and 75907-15 fufther

“evidence of a nearby igneous pluton.



The dipmetef ibg was run inﬂéhe upper part of the contact
metamorphic zone. The indicated strike and dipvwithin the‘
metamdrphic'formations'varied from N64°E to S76°E, 10°_tof4OFNW
to NE. The best average for the iﬁterval between 3980" and
5442 is N86°E, 30°NW. Since tﬁese figures differ only slightly
bfrom fhe strike and dip of the oﬁérlying sedimentary section,
these figﬁres pfobably repfesent reliét bedding.

For descfi?tivevpurposes,'the'contactcmetamorphic'ané-is

subdivided'into4the following five intervals:

(1) -intér?al....SlGO':-'69801‘
: .Lithdlégy...Marble
Comments:  Finely crystalline,.white to.light—gray marble
dominates‘this.ihtérvai. However, several'intérvals are dark-;
~ colored and Still.show‘felict'sedimentary textures, indicating
the laék of complete metamorphism of_the‘carbonaté rocké."
Crinoid:qusil-fragmen£s ére reéognizable in samples'frbm

4000' to 4060' and 4330' to 4340'..

(2) Interval....5160' - 6980
Lithoidgy...Marblé
Comménts:" This intervai:cbnéists_primarily of white to
light'gray'finély%crYStalline marble; ‘Scéttered mi&roéCOpic
graphité flakeéiis-the'major acéessory_mineral, wavwollaétonite - ;

' marble zones are present from -6080' to 6100' and 6170' to 6180'.



The wollastonite occurs as_interpeﬁetrating tabular crystals
(up to 10 mm wide), creating framework poroéity and_permeability ‘
of impressive proportions. The open framework porosity of |
these zones is‘indiCatéd by ﬁhe impressive array of 2- ﬁo 4—ﬁm,
euhedral, scalenbhedron crystals of célcite and l—mm;_euhedrél-
" crystals of quartz found in the-sampies frbm 6170 toA6l80'.

Froﬁ 6200' to 6586' tﬁe-marble probably represents
metamorphiSm of impuréAlimestone‘fot,the samples contain:an
inCreasiné array of metamorphic minerals such as Wollastonite,
diopside, chlorite} phlogopite, biotite énd graphite. The
occurrence of‘pyrité isAerratic.' Pyrite'is'cémmonAin several
' zones, specifically 5660'45700';_617Q'e6220"and‘6480'-65207;
.but is uncommon to absent in_£he,intervéning secﬁions. |
Frequently, pyrite has a ruby4réd tarnish on its . surface,
identified as a hydrods iron-oxide.. . |

(3) -Interval....6980'" - 7100
Lithology...Skarn‘ ‘

Comments : An.actinolite Biotite marble is.present in
this interval.; The increase in.iron—bearing‘minerals hére |
identifiés‘this interval as a skarn.. The,introductidn of ifOn-
into the metamorphic assemblage is likely due to the proximity
of the intrusi&e which caused thé metamorphism of the carbonate
-_roéks,  Flakes of bright—green'chlorite and SCattered'graihs ‘ |

of pyrite are present in minor amounts.



(4) Interval....7100' - 7567"
75907 - 7735!

Lithology...Serpentine marble

‘Comments;_ “These two interQals, separated by an intervening
migmatite'zohe,400nsist of serpentihe marble. The'serpentine’
marble is yellow—green, green and dark green inhcolor.¢ The
‘rock consiétshmainly cf serpentihe, with lesser amounts of»fine)
‘xenoblastic crystals of biotite, phlogopite, actinolite, .
grossularite garhet, chlorite and stpclite(?); The green-
:colored~serpentine contains scatte:ed'microscopic petches of
white marble; A thin zone of pure marble occurs from 7590' to
- 7610,
The orlgln of the serpentlne can be explalned by ‘the

follow1ng two equatlons

' " Heat & ’ . | ,
_(l) 2CaMg(CO3)2 +- 8102  “Pressure. M928104 + 2CaCO3.+’2.CO2

~dolomite . o forsterite‘v marble
(2) 4Mg,Si0, + 6H,0 — Mg 51,0, (OH), + 2Mg(OH),

| '-qusterite'v» ' - 'serpentine ','bruc%te

in equatioh (1) forstefite-is'formed by‘thermal metamorphiém
of impure limeetoheiend dolomite. In equation (2) the unstable
forsterite 1s serpentlnlzed in the presence of water vapor,
formlng serpentlne and bruc1te. These mlneraloglcally similar.
end products may be fine-grained and: 1nt1matelv mixed and are -
dlfflcult to 1dent1fy 1nd1v1dually | | |

The upper contact of the serpentlne marble at 7100 feet

may poss1bly be‘a relict formation contact between the Lower



Mississippian limestone and the Upper Devonian impure dolomite

and quartzite.,

(5) - Interval....7567' - 7590'
' Litholoéy;.. Migmatite
Comments: This 23-foot interval is a vein of contaminated

granitic.rock, Whichvprobably‘exteﬁds from the nearby pluton
that caused the metamorpbism of the Paleozoic carbonates. The
migmatite zone'consists of anhedral fragments of light pink
feldspar and strlngy, glassy quart7 ‘This interval can be
1dent1f1ed on the gamma ray log’ because of its higher natural

‘radioactivity, a.common'characterlstlc of granitic rocks.

Geochemistry

During aerated—water drilling operations . (from 2620 to
‘7735‘feet) formation Qater{cOnstantly.flowéd,into~the borehole,
mixed with the .injection water andfcirculated tojtbe»surface
through the floWline. 'Therefore, to help .understand the geo-
ohemistry of the geothermal reservoir,-flowline samples were |
obtainea‘near thefend,of several aerated-water drilling Cyclesv
when the drilling fluid system was’rich*in freshly*produced
forﬁation water. - The chemlcal analyses of these samples, done
by Ford Chemlcal Laboratory, Inc., Salt Lake Clty,‘are 1ncluded
_1n theuappendlx. Two partlal analyses, at 6889' and 7735', were
done by Unioﬁ_Research,:Brea, Callﬁornla. Figures 1 and 2 are

"graphs of some of the more signifioant:chemical elements plotted .
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against the depth of the‘well wﬁen‘the éampléévwere»colleéted.
Maximum salinity of 9405 ppm was found in the'floﬁline diséharge
whén the weil was 5560 feet deep. The degree'of dilution and
contamination that-these.samples have had in‘the.drillihg
fluid'syétem is difficult to estimaté.A Some-of theée séméles
ﬁay have 90% fbrmation water. -fhe increase in salinity from '
2633'" to 5560"is likely.:due to a decrease in the contamination ﬂ
of the samples and‘an‘inéiease_in éalinitf with depth‘of the
geothermél‘reservoir. The decrease in salinity below 5560 feet

is likely caused by_the increase,floW'ofllower—salinity,water

into the borehole after the sollastonite’marble zones were
. E‘\:\\__ . — A
These zones functioned as injection

‘drilled at 6080' and 6170°.
zones for the cooler, 1dwér—salinity waters entering the borehole
just'beléw the'9—5/8" caéing. CbntinUed drilling'pérmiftédv

more dilution of deeper forﬁatibn water by this shallow water
'flow,lﬁhus-réducing_the total-salinity of the flowliné dis~-.
charge. Note that the chemistry of the flowline'sampleé
collected a£ 3380' and 7523"are very similar. It is'thnght,
therefore, that the:analyses Qf”fhe_éample takeh‘at'5566?'best

.repreéents the_geOchemistry of the deep geothermal,reservoir.

(The‘rapid decline in salinity at 7607‘feét is caused by the one-

day use of injection water with salinity less than 1000 ppm
| prior to collection of the last samples..) |
Data basea on the silica and Na-K-Ca geothermometer.cal—

culations of.thé flowline discharge are listed in Table 1 and

/

-=.~<--\
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2. The best srllca reserv01r temperature estimate, 363°F,
is from the sample collected'at 6100' (Table 1). Thislsample
reached the laboratory within one day and was collected when
the TDS was near 1ts maximum. Data on the diluted SlOz.samples
are variable- but agree closely w1th the undlluted sample
collected at 6100"'. |

The Na-K-Ca geothermometer calculations are listed in
Table 2; The most reliable Na-K- Ca-reserv01r temperature
estimate, 4l2°F is from the sample collected at 5560". " This
sample, with its hlgh sallnlty, has been affected least by .
dllut;on and contamlnatlon. The 412°F reserxrvoir temperature
»is a minimum amoné higher,. less bellevable estimates based

on more diluted and contamlnated_samples,_‘Thls temperature R

also agrees best with the silica.reservoir .temperature estimates.

Discussion

The #42 7 well penetrated a llquld domlnated geothermal
convectlve system at_2055f, w1th a reservoir con51st1ng of
fractured sandstone;‘dolomlte and marble. The reserv01r 1s‘
underpressuredland is nearly isothermal.v The free water leveld.
in. the well stands at about +5100 feet above- MSL, or about
1320 feet below the surface. A thermal conductlve zone is:
present in the Bulllon Canyon volcanics from the surface to
,2055"(flgure 3). Temperature gradients in this. zone vary

between 10 and 15 F°/lOO‘ft. Based on . the latest temperature



S

-12-

surveyS'(April 4, 1978), the Coconino sandstone (from 2055'
to 2800 ) is an 1sothermal reservoir at a temperature of 310°F

(154°C). 'Formatlon.temperatures decrease below the Coconino

sandstone reaching a minimum of 293°F at 3000 feet. Slight

temperature: increases occur below 3000'. Temperature gradients -

betweenv3000"andt6000f are less than.O.S F°/100 ft. A

temperature jump-ef‘about 30°F occurs between 6000' and 6200'.

This temperature increase correspohds'to the two permeable

wellastonite marble zones present at 6080' and 6170' ... These

‘zones were taking fluid prlor to completlon of the well and,

to date, have not reached thermal equlllbrlum. ~Based on pre-
completion temperature surveys_(figure-3), a maximum temperature
‘of 354°F was recorded at 7320' on February 27,‘1978. TheSe
figures closelyragree‘with the silica gebthermometer estimates :

_based on the chemistry of the flowline discharge. -

As expected;;the'#42-7 well had Bullion Canyon Vglcanies

-~

from ‘the.surface to below the deep ground—water tahief(+5100"/>d
. : o o T -

above MSL). The presence of andesite above the deep ground-

water'table”avoided the_possiblity of'enceuntering the uncon-
solidatedﬁdolomiteISand prleem‘that‘contributed to the
abandonment.of the Formihco #l’well, at a total depth of 1051
feet, in August 1976 Dolomlte samples from below the water»'
table in the #42 7 well (2800' to 3980') showed no signs of

"sanding" (the formatlon of unconsolldated crystalllne dolomlte

4
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by acidic soiutions), thus supporting the hypothesis that
"sanded" dolomites are only a potential drilling hazard
where these rocks are structurally above the-deep.grouﬁd—water '
table and have been éxposed to acides formed by oxidized gases,

such as=HZS.
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Estimation of Subsurface Temperatures from
the Silica Content of Water from the Flowline

Discharge while Drilling;

CFSU No., 42-7,

Beaver Co., Utah
Table 1
2
[=% [
E [+ l‘;‘_,
. BE. o © ° R
‘o . E3 o @ @ e~ ap Q
“5‘_'_ = ° -f-:’_c- o 5 ‘é‘-u..% Eo E
o ° 5 5 2¢ .o 5 s’ g ¢ -3
‘l._ - :.— — . e : [:3] 4 - n ’ A\
- T T e 2E& P& 58 oNG 3goO'g
= a - o pe o = P
= 58 5285 £ 55 Toayg §O3
o o §NT NG £ .2 =~ o~ @ £ @ £ —
. E - 0O 0w 235 % o = g 2.-:15'2 
Depth,ft & 9 pH WS & & 2% & » GED wES
2633 |186° |%8.52 | 5200 |5.5 | 28 |9 231 110 374° 288°
2700 |170° {W 9.54 | 4775 |5.5 | 23 181 170 345° 338°
3380 | 201° |53 8.99 .| 5100 | === | -- | --- —= | 140 -—— - 315°
3780 | 201° |qA1.76 | 8034 | ~—- | i-= | --- - 340 - 426°
4540 |201° 13 9.36 | 6561 ? 29 | 9:1 ——- | _ 1s0. — 324°
4940 |[204° [9§9.34 | 7072 |- | -= | --= — 150 ——- 324°
5560 |201° [3% 9.98 | 9405 |=— | -- |-—- - 180 | --- © 3450
6100 |203° fi0.02 | eser |- [ -- [--- _— 210 — 363°
7 o
6515 |204° [/ 9.15 | 5827 |6.3 | 24 |9:1 | —i183 150 347° 324°
RS o ’ : B
6889 | 204° | 9.14 | ses58 [ 2.15| 25 |9:1 231 150 - | 374° 324°
7523 | 200° | 9.27 5349 | 9.6 27 {9:1 184 150 | 347° 324°
7607 | 206° 3178 | 9.6 | 30 |91 160 . | 365° 331°

9.11 °
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Estimation of Subsurface Temperatures from the
Empirical Na-K-Ca Geothermometer for Flowline
Discharges during Drilling, CFSU #42-7,

' Beaver Co., Utah ’

Table 2
* o 2
5 E o 3 8

= 25 it io

3 e 2w a — U

£ a  .° Ea X7
. a : , —EE 1

» E . . wo Q0

o 2 % TDS ‘Na. K Ca Na/K  uwr&EzR
2633 186 15200 1000 1158 64.0 1.5 - 778°
2700 170° | 4775 1310 585 32.0 3.8 630°
3380 201° | 5100 1700 - 247.5 | 12.0 11.7 497°
3780 201° |~ 8034 2653 247 8.0 18.3 4670
as40 | 201° - 6561 1885 241 63.6 13.3 447°
4940 204° 7072 2490 242 64.0 L1745 428°
5560 201° 9405 3460 225 -26.4 26.2 412°
6100 203° . 8381 2828 199 10.4 24.2 431°
6515. | 204° 5827. 2020 181.8 14.4 - 18.9- 440°
6889. | 204° | 5858 2140 185 - 7.2 19.7- 452°
7523 - | 200° | 5349 1860 1161.9, 18.4 19.5: 428°
7607 - | 206° 13178 1966 181.5 | 41.6 . 9.1. |  479°
7735 | 202° - 1830 - 288 68 . - 10.8- |  473°
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GEOCHEMICAL DATA

Fluoride as F

mg/1

WELL: Union Oil Company of Callfornla

Cove Fort-Sulphurdale Unit Well #42-7

SE NE NW Section 7, T.26S., R.6W.

Beaver County, Utah
Sample Information

SOUTLCEeeeessacccasonsanans e eceeaaan .. Flowline

Collection date and time.....cc2eee.. 1/26/78

Depth of well at time of collection.. 2633

Temperature of sample, °F..c.ieiene.. 186°

Date analysis begun................. . 1/30/78
Turbidity 170 NTU Total Hardness of CaCO, 190 mg/1
Conductivity. '~ 8,000 ymhos/cm Iron as Fe (Total) 80.44 . mg/1
pH 8.52 ynits Iron as Fe (Filtered) 5.520 mg/1
TDS at 180°C 5,200 mg/1 Lead as Pb - 0.030 mg/1
Alkalinity as CaCo, 250 mg/1 Magnesium as Mg 7.20 mg/1
Arsenic as As 5.060yq /1 Manganese as Mn 2.64 mg/l
Bicarbonate as HCO,  246.44 mg/1 Mercury as Hg 0.030 mg/1
Barium as Bz . 0.53 mg/1 Nickel as Ni 0.006 mg/1
Boron as B - 0.25 mg/1 Nitrate as NO-N 0.64 ng/1
Cadmium, as Cd 0.010nmg/1- Nitrite as NO,N. <0.01 g1
Calcium as Ca 64.0 mg/1 Potassium as K 1158 ng/1
Carbonate as CO, 48 . mg/1 7  Selenium as Se <0.001 ng/1
Chloride as Cl - 2220 mg/l : Silica as Si0, 110 mg/1
Chromium as Cr (Total) 0.43244/1 Silver as Ag - 0.008 mg/1
Chromium .as Cr (Hex) Q'Q3QWg/l Sulfate as SO, 480 - mg/1
Copper as Cu s Of261mg/l ‘Sodium as Na 1000 . mg/1
Surfactants MBAS - €0.01 mg/1 Zinc as Zn 1'508 mg/i

5.0
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! GEOCHEMICAL DATA

‘Fluoride as F.

2.3.' mg/l

WELL: -Union 0il Company of California
Cove Fort-Sulphurdale Unit Well #42-7
SE NE NW Section 7, T.26S., R.6W.
Beaver County, Utah
Sample Information
Source...; ................. ,,..- ...... Flowline
Collection date and timMe..ceeeeeeenan 1/27/78
Depth of well at time of collection.. 2700
Temperature of sample, °F..cvecennn. . 170°F
‘Date.analysis begun.....cceeeeens ce... 1/30/78
Turbidity 310 . 'NTU Total Hardness of CaCOslOO - mg/1
Conductivity 3746 umhos/cm  Iron as Fe (Total) | 64.88 ng/1 .
pH 9.54 ynits- Iron as Fe (Filtered) 3-62 ng/1
TDS at 180°C 4775 mg/1 Lead as Pb. - 0.022 mg/1
' Alkalinity as Caco; 470 mg/1 Magnesium as Mg 4.80 mg/1l
Arsenic as As 2'88Oihg/l : Manganese as Mn 4.261 mg/1
Bicarbonate‘as'ﬁcos" 265.9 mg/1 >2 Merdury‘asng' - 0.024 mg/1
" Barium as'Ba'~._ 0.57 mg/1 Nickel‘aS~Ni_< 0.007 mg/1
Boron as ‘B 0.30 mg/1 Nitrate as NO/N 0.83 mg/1
Cadmium as Cd 0.010,, /1 Nitrite as NON. <001 o
Calcium as Ca 32.0 mg/1 ',Pbtassium as K.~ . 585.0 _mg/1
_ , v - 8 R 0.001
. Carbonate as.CO,. 252 mg/l " Selenium as Se v< mg/1
o ' | L 170
Chloride as Cl- 1820 mg/1 . Silica as S5i0; . ng/1
. 0.465 - - 0.011
Chromium as Cr (Total) . 6 mg/1l © Silver as Ag . mg/1
, ' ' . . L 560 s
Chromium as Cr (Hex) _O'OOGmg/l Sulfate as SO, ~ o . mg/1
| 0.271 - Sodi ' 310 -
Copper as Cu . mg/1 “Sodium as Na . L mg/l -
o - 1.811
Surfactants MBAS <o0.01 mg/1 Zinc as Zn mg/1
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GEOCHEMICAL DATA

WELL: Union 0il Company-of California
Cove Fort-Sulphurdale Unit Well #42-7
SE NE NW Section 7, T.26S., R.6W.
Beaver County, Utah - :

Sample Information

SOULCE e eeeeennnneenns e Flowline '

Collection date and time............. - 1/31/78, 1240 Hrs

Depth of well at time of collection.. 3380

Temperature of sample, °F....cccveenan. 201°

Date analysis begun.:....ceese.. cee..2/2/78
Turbidity 320 - NTU ' Total Hardness of CaCoO, 60 mg/1
Conductivity - 7846 umhos/cm  Iron as Fe (Total) " 59.3 ‘mg/l
pH 8.99 Units : Iron as Fe (Filtered) 28.0 mg/l_
TDS at 180°C 5100  mg/l1 Lead as Pb. ' 0.003 mg/1
Alkalinity as Caco, 620 mg/1 " Magnesium as Mg - A 7.2  mg/l
Arsenic as As 2.94 ng/1 Manganese as Mn ~ - 0.925 mg/1
Bicarbonate as HCO, - ©24.6 g/ Mercury as Hg - <0.0002mg/1
Barium as Ba. ' 0.19 ng/1 - Nickel as Ni ' - 0.101 pg/1
‘Boron as B - 13.0 g Nitrate aS-NO;N 0.48 pgs1
Cadmium as Cd. , O'Olzmg/l ' "Nitrite. as NO{N . 0.01 ng/1
Calcium as Ca 12.0 mg/l'- . Potassiuﬁ'as K 247.5 ng/1
Carbonate as CO; 108 mg/1 ,"'Selenium as Se . . <0.001 pg/1
Chloride as Cl 21000 g1 Silica as sio, = 140 mg/1

. _ -0.370 T ai T - 0.013 _ .
Chromium as- Cr (Total) mg/1 Silver as Ag mg /]
Chromium ésACr;(Hex) 0'0041mg/1 ' Sulfate as. SO, - 260 mg/1
Copper as Cu 0’016n@/l © Sodium as Na o 1700 mg/l
. Surfactants MBAS <O'Ol-mg/l. - Zinc as Zn , 0.161 g/l
5.8 '

‘Fluoride as F "mg/l
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GEOCHEMICAL DATA

Union 0il Company of Califormia

- Fluoride as F

mg/1

Cove Fort-Sulphurdale Unit Well #42-7

SE NE NW Section 7, T.26S., R. 6W.

Beaver County, Utah
'Sampie Information

SOUXCEe e eeneeedaneeneacsansans ceesase ‘Flowline

Collection date and time.eeieaenecane 2/7/78, 1100 Hrs

Depth of well at time of collection.. 3760

‘Temperature of sample, °F............ 201°

Date analysis begqun........ Ceeseceana 2/15/78"
Turbidity 1000 . NTU Total Hardness of CaCO, 20 mg/1
Conductivity 12,360 umhos/cm Iron as Fé:(TQtal) | 2.589.mg/1
PH 11.76 Units Iron as Fe (Filtered) 0.540 mé/l
TDS at 180°C 8034 mg/l Lead as Pb- | | 0.001 mg/1
Alkalinity as Caco; 2380 g/l Magnesium as Mg <1.0 mg/1
Arsenic as;és 7.26 mg/l Manganese as Mn 0.047 mg/l‘
Bicarbonate as HCO, 634.44 pg 1 ‘Mercury as Hg . 0.0010mg/1
Barium as Ba | 0.080npq/1 . Nickel aé‘Ni 0.121 mg/1
Boron as B O'lsomg/l Nitrate as NO/N 2.00 mg/1
Cadmium as Cd - 0.156p4/1 Nitrite as NO,-N <O-Q} ng/1

h Calciﬁm as Ca B - 8.0 mg/1l . Potassiuﬁ as K 247 -mg/1
Carbonate as CO,.. <0.01 hg/;_‘ '_Selenium‘aS'Sé ‘<O‘Ool'mg/1
Chloride as Cl 2190 g Silica as Si0, 340 ng/1
Chromiuﬁ aé Cr'(Totél) 0“l3§mg/l Silver as Ag 0‘02; ng/1
Chromium as-Cr (Hexk) <O'OOlmg/l Sulfate as SO, _7§O mg/l
Copper as Cu 0f264mg/1- fsédium as Na - 2653 mé/l
Surfactants MBAS <O'Ol‘mg/l zinc as Zn’ . 05062”mq/1
5.0,
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GEOCHEMICAL DATA

Union Oil Company of California

Alkalinity as CaCoO,

Arsenic as As

Bicarbonate as HCO, -

Barium as Ba'
Boron as B
Cadmium as cd -
Calcium as Ca
Carbonate as CO,

Chloride as Cl

Chromium as Cr (Total).

Chromium as .Cr (Hexk)

Copper as Cu
Surfactants MBAS

Fluoride as F

1030 pgn1
4.36 mg/1

. 817.4 oy

0.120p4 /7
0.240 /7 -

O'lzomg/l

73.6 mg/l

360 mg/1

2250 Amg/l.
0'083mg/l
009550
0.219mg/l‘
<O'Ol‘mg/1

5.5 )
mg/1

Magnééium as Mg
Manganese as Mn
"Mercury as Hg‘"

Nickel aé.Ni

Nitrate -as NO,/N

Nitrite as NO, N

{ Potassium as K . -

"Selénium'aé Se .
Silica as Sio,
'Silver as Ag
Sul fate. ‘as S0,
Sodiﬁm as Na

Zinc as 2n

. <0.01

150

'WELL.

Cove Fort-Sulphurdale Unit Well #42-7

SE NE NW Section 7, T.26S., R.0OW.

Beaver County, Utah
Sample Information

SOULCE s aeeantonanaeannsenonnns e Flowline

Collection date and time............. 2/9/78, 0545 Hrs

' Depth of well at time of collection.. 4540

Temperature of sample, °F.c.oc.eeee.. 201°

Date" analysis begun:.......ceeeen vee.. 2/15/78
Turbidity 380 NTU Total Hardness bvaaC03226 ' mg/llk
Conductivity. .’:10,094 umhos/cm  Iron as Fe (Total) 3.406 mg/1
pH 9.36 Units Iron as Fe (Filtered) 1.210 ng/1
TDS at 180°C 6561 mg/1 Lead as Pb. <0.001 .pg/1

10.08 pg/1
0.131 g /1.
0.0012{,@/l
10.295 mé/l
1.30 posp

‘mg/1 -

241

_mg/1
<0.001 mg/l.
mg/l
0.018 mg/i
920 mg/1
1885 mg/i

0.052 .
__mg/1l:
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GEOCHEMICAL DATA

WELL: Union 0Oil Company of California

E Cove Fort~Sulphurdale Unit Well #42-7
SE NE NW Section 7, T.26S.,; R.6W. -
Beaver County, Utah R

Sample Informatioﬁ

SOULCE e s eveeoeeneneensnnnns e vaeeaeans Flowline

B  Collection date and time....... eeeee. 2/10/78, 0545 Hrs
- Depth of well at time of collection.. 4940
Temperature of sample, °F....ccccvne. 204°
Date analysis begun; ................. 2/15/78
Turbidity o : 400 NTU ' Total Hardness Of_éaC63184 mg/1’
© Conductivity | 10,880 uymhos/cm jiron as Fé (Total) 2.268 mg/1l
pH C 9.34 Units  Iron as Fe (Filtered) 0.450 mg/l
TDS at 180°C | 7072 mg/1 | Leéd as Pb- 0.001 mg/1
Alkalinify as Caco; 1250 mg/1 Magnesium évag '_ : 5.76 mg/l
Arsenic as As , 4.14 mg/1l - 'b Manganese as Mn . _0.074 mg/1
Bicarbonate as HCO, 1085 .mg/l' ' _:Mercgry as Hg o "0;069 mg)1
Barium as Ba | O;lzoﬁg/l : Nickel aé Ni 0.284 mg/i
Boron‘as_B i 'Q-zoomg/l' ' :Nitrate as NQ§N v 0.40  mg/1
Cadmium as Cd 0.156mg/1- Niprité as'NO{N | - %0.01 mg/1
Calciuﬁ as Ca .64.Q mg/1 ~Po£assiuﬁ as X o 242 5 mg/i
Carbonate as CO, '360‘ mg/l - ;Selehium‘as Se - <0.001 m;/l
Chloride asiCl - 2340 mé/1 " .' Siliga aS'Sid2 B . 150 __ mg/1l
Chrémium as Cr (Totél) O;083}ng/l o 'Silver as.Ag - A '; 0.016 mg/1.
.Chromiﬁm'as-Cr'(Hex) O'Olom'g/l ' Sulfate as SO, | 1080 . 'mg/l.
Coppef as Cu , Qflleg/l | Sodium as. Na ‘ ‘ 2495 ﬁg/l'
‘Surfactahts MBAS <0.01 hg/l ' Zinc'a$ Zn ~0.019 mg/1

Fluoride as F >3, mg/1
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GEOCHEMICAT. DATA

WELL: Union Oil Company of California

Cove Fort-Sulphurdale Unit Well #42-7

SE NE NW Section 7, T.26S., R.O6W.

Beaver County, Utah
Sample Information

SOUYCRetcrnensssasns ceeeaces e reaeeans Flowline

Collection date and time.......... ee. 2/12/78, 1700 Hrs

Depth of well at time of collection.. 5560

Temperature of sample, °F............ 201°

Date -analysis begun.....cveeeeeeess .. 2/15/78 .
Turbidity 550 NTU Total Hardness of CaCO, 116  mg/1
Conductivity 14,469 umhos/cm’ Iron as Fe (Total) 2.82%g/1 .
pH 9.98 ynits Iron as Fe (Filtered) 1-140mg/1

TDS at 180°C

'  Alkalinity as CaCo,
Arsenic ds As
Bicarbonate as HCO,’
‘Barium as Ba -

3oron as B

Cadﬂiﬁm as cd
Calcium as Ca
Carbonate as CO;

Chloride as C1

Chromium as Cr (Total) .

Chromium as.Cr (Hex)- .

‘ Copper as Cu
Surfactants. MBAS

Fluoride as F

9405 g1
P

-é,oaoﬁg)l,
1322 ',mg/l
| oflqdmg/l'

O'l8omg/l

O'lzsmg/l

26.4° ng/1

<o-01 mg/1 .

5 .
2450 mg/1 .

.085
0.08 mg/1

0.012

mg/1
©0.324 -
‘ mg/1
£0.01 .
v < mg/1
4.7
" mg/l

Lead as Pb.

Magnesium as Mg -

ﬁMahganeéé as Mn

Me;cury as Hg
Nickel aé Ni
Nitraté as NO, N
Nitrite as NO,-N-
Potassiuﬁ as K
Selenium as Se
Silicé as Sin

Silver as Ag

_ Sulfate.as SO,

Sodium. as Na

Zinc as Zn

 <0.01
<0.001

0.015

- 12.0 ﬁg/l
0.098ng /1

0-493,4,1

mg/1l

225 ng/1

mg /1

180 o0

mg/l

2
1280 mg/1 .

3460

mg/l

0.075
mg/1
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GEOCHEMICAL DATA

Union 0il Company of California E
. Cove Fort~Sulphurdale Unit Well #42-7
. SE NE NW Section 7, T.26S., R.6W.

Beaver County, Utah

Sample Information

SOULCE e e neennnnnn it e .... Flowline

Collection date and time..... e e . 2/14/78, 1800 Hrs

Depth of well at time of collection.. 6100 '

' Temperature of sample, °F............ 203°

Date analysis begun....... e ee e 2/15/78 .
Turbidity _ 590 NTU- Total Hardness of CaCO, 26 - mg/l
Conductivity 12,893 umhos/cm . Iron as Fe (Total) 1.125 mg/1
pH . ‘ 10.02 ynits Iron as Fe (Filtered) 0.250 ng/l
TDS at 180°C 8381 mg/1 Lead as Pb. <0.001 mg/1
Alkalinity as Caco, 1650 - mg/1 Magnesium as Mg <1.0 mg/1
Arsenic as As 3.78 mg/1. Manganese as Mn 0.037 g /1.
Bicarbonate as HCO, 1.061yg /1 Mercury as Hg 0.0008q /1
Barium as Ba Q'O4Omg/l Nickel as Ni - 0.383 pg/1 -
Boron as B 0‘Ogomg/l . Nitrate as NO,/N = 2.4 mg/1

Cadmium as Cd O‘089m<§;/l

Calcium as Ca 10.4 g1 Potassium as K . 199 ‘mg/l
Carbonate és Co, 780 mg/1 Selenium as Se 40'00; mg/l
Chloride as FCJ_. 2090 n_ig/l : silica as Sio, 210 mg/1
Chromium as Cr (Total) - 0'093mg/1: Silver as Ag - ' O‘017‘r.ng/l,_
‘Chromium as..Cr- (Hex) '40'001mg/i éuifaﬁe as SO, - 1500 mé/l
Copper as Cu' 9'096mg/l Sodiumias Na '282§n mg/i
Surfactants MEAS <0.01 mg/1 Zinc as Zﬂ Q.OZl hg/l
5.0,

Fluoride as F mg/1

_ﬁitrite as NO,-N

- 0.01 pg/1



—27f'

GEOCHEMICAL DATA

Union 0il Company of California

Fluoride as F mg/1

WELL a

Cove Fort-Sulphurdale Unit Well #42-7

'SE NE NW Section 7, T.26S., R.6W.

Beaver County, Utah
Sample Informaticn

SouUrce.e.eeesess ceaen. cere oo e eassenes Flowline

Collection date and time....eeeaennn. 2/18/78, 0910 Hrs

"Depth of well at time of collection.. 6889

Temperature of sample, °F..cciveeeeens 204°

Date analysis beguni«....ccececeesss. 2/27/78
Turbidity. - 220 ' NTU -Totai Hardness of CaCO, 44 .mg/l
Conductivity 8000 ymhos/cm Iron as Fe (Total)- 0.827 mg/1
pH 9.14 ynits Iron as Fe (Filtered) - 0.367 mg/l
TDS at 180°C 5858  mg/1 Lead as Pb- ©0.055 mg/1
Alkalinity as CaCo, 1000 pg/1 Magnesium as Mg 6.24 mg/1
Arsenic as As 4.120ng /1 Manganese as Mn v 0.163 mg/1
Bicarbonate as HCo, /32 mg/1- Mercury as Hg 0.000%g,/1
Barium as Ba 0.08 mg/l‘:~ Nickel as Ni~ 0.104 pg/1
Boron as B 0.30 png/1 Nitrate as NO/N $2.20 pg/
Cadmium as Cd 0"Ozomg/l Nitrite as NO,-N <O'Ol_ mg/li
Calcium as Ca 7.2 mg/L Potassium as K 185 : mg/1

l 240 , . <0.001
Carbonate as,CO§ mg/1 Selenium as Se - . "mg/1l
Chloride as C1 -‘1940 mg/l - Silica as SiO, - 150 mgyl
Chromium as Cr (Total)"o'057mg/l‘ Silver as Ag 0.028 mg/1
Chromiumlas'Cr (Hex) <O'QOImQ/l' Sulfate as SO, - 1180 - mg/1
0.10 R, ' ;

Copper as Cu ;M‘,Wl 8mg/l_ Sodium as Na 2140 mg/1l

; ' <0.01 - 5 : -
Surfactants_MBAS mg/1 Zinc as 2n 0.053 mg/1

5.2,
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" GEOCHEMICAL DATA

Fluoride as F " mg/l | !

WELL: Union '_Oil Company of California
Cove Fort-Sulphurdale Unit Well #42-7
SE NE NW Section 7, T.26S., R.06W.
Beaver County, Utah
Sample Information
VSOurce.A......'.....‘ ..... Suction.Pit
Collection date and time......... ... 2/18/78, 0910 Hrs
Depth of well at time of collection.. 6889
Temperature of sample, °F........ .... 160°
Date analysis bequn.....ccecesecaceas 2/27/78
Turbidity . ~150 ° NTU- Total Hardness of CaCO, 42 mg/1
Conductivity . 8400  yumhos/cm  Iron-as Fe (Total) 4.710 mg/1 -
PH - 9.23 ynits " Iron as Fe (Filtered) 0.633 ng/1
TDS at 180°C 6426 = pg/1 ‘Lead as Pb 0.125 ng /1
Alkalinity as CacCo, 1070 'mg‘/l ‘Magnesium as Mg .- 2.88 mg/1
Arsenic’ as As A 4.38 . mg/1 4 Manganese as Mn 0.110 mg/1l
Bicarbonate  as HCO, 768.6 ng/1 Mercury as Hg : O°OOlQﬁg./l‘
Barium as Ba , 0.11 mg/l - Nickel as Ni ' 0'225'mg/l'
Boron as B 0.50- mg/1 Nitrate as NO,N 4.2 4mg/l
Cadmium-as Cd- 0.022 mg/1l . Nitrite as NO,N - <0.01 mg/1 -
- Calcium as Ca 12.0 mg/1 '?otassium as X 195 -mg/1
Carbonate as CO? 264 mg/l.' - Selenium as Se. _<0'001 mg/l
Chloride as Cl 1930 mng/1 ~ Silica as Si0, 150" mg/1
Chromiun as Cr (Total) 0.006 mg/l - - Silverias Ag 0'03.0 mg/1
o | 0.004" - B 0
Chromium as Cr (Hex) mg/1 Sulfate as SO, - : ll}OO mg/1
) : 0.051 . . 2240 ’
Copper as Cu ng/1- -Sodium as Na mg/1l .
.01 - ‘ o 0.045
Surfactants MBAS ‘mg/1. Zinc as Zn mg/1
_ —_— - _ _ . ER—
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GEOCHEMICAL DATA

Union 0il Company of California

WELL: :

Cove. Fort=Sulphurdale Unit Well #42-7

SE NE NW. Section 7, T.26S., R.6W.

Beaver County, Utah - o
Sample Information

151070 b of o] =SSN cececaaenes Suction

Collection date and time............ .2/18/78

Depth of well at time of collection..6889', 0910 Hrs

Temperature of sample, °Fe........nn. 204° ' L

Date analysis begunm...isscesecesaasns
Turbidity Total Hardness of CaCO, mg/1"
Conductivity o _ umhos/cm Iron as Fe (Tbtal) mg/1
pH 9.1 Units Iron as Fe (Filtered) mg/1
TDS at 180°C . mg/1 . Lead as Pb mg /1
Alkalinity as CaCoO, . mg/1 ~ Magnesium as Mg 5  mg71
Arsenic as As = . - mg/l N Manganese as Mn mg/l -
Bicarbonate as'HCOa” © 603 mg/1 Mercury as Hg mg/1
Barium as Ba =~ . . = . mg/l- "Nickel as Ni mg/1
Boron as B _ 7.0 mg/1 . Nitrate as NO/N - mg/1
Cadmium as C4 - . 'mg/1 Nitrite as NO,/N ‘mg/l
Calcium as Ca - 10 nmg/1 Potassium as K 212 mg/1
Carbcnate as Cosv - 267 mg/1 - Selenium as Se mg/1l’
Chloride as Cl - 1920 pg1 Silica as SiQ, mg/1 .
Chromium as Cr'(Total) ~__mg/1 . Silver as Ag . 'mg/l
Chromium as Cr (Hex) - mg/1.. Sulfate as SO, 1100 - mg)l

U - et e 2200

Copper as Cu mng/l . Sodium as Na ) mg/Ll
Surfactants MBAS - mg/1 Zinc as Zn.

Fluoride as F ' ’ © mg/l

mg/1
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GEOCHEMICAL DATA

Union 0il Company of California

Cove Fort-Sulphurdale Unit Well #42-7
SE NE-NW Section 7, T.26S., R.6W. .
Beaver County, Utah ’

Fluoride as F - mg/1

. Sample Information

SOUrCeeeeeeenneannn cheseseeenan e -Flowline

"Collection date and time...... ceenan . 2/22/78, 1030 Hrs

- Depth of well at time of collection.. 7523

Temperature of sample, °F.iceeeracn. .. 200°

Datg analysis begun....;..f..f ..... .o 2/27/78
Turbidity 260 '; NTU | v Total Hardnegs of caco, 50 - 'mg/l
Conductivity 4 7000 ﬁmhos/cm "Iron.as Fe (Total) - 0.925 pg/1

_ pH’- 9-?7 Unité‘ ~ Iron as Fe (Filtered) ‘0-643jmg/1
TDS at 180°C . 5349 mg/1 Lead as Pb 9;044 mg/i
Alkalinity as caco, 880 mg/l .Magnesium as Mg 0.96 ng/1
Arsenic as As ' 4.560 mg/1 'Manganese as Mn 0.344 pg/1
Bicarbonate as HC05 634*4 mg/1 _Mercury as Hg  '0f00o6mg/l
Barium aé Ba . 0.12 " mg/l. .Nickél'as Ni . 0.149 ng/1
Boron as B | 0.50 mg/i . 'Nitrate as NC;N 4.4 mg/1
Cadmium as Ca 0.017 mg/1 Nitrite aS»No;N ,<O'Ol"mg/l‘
Calcium as Cé 18.4 mg/i Potassium as K ;61'9 - mg/1 .
Carbdﬁate'aslco3 _ 216 mg/i‘ Selenium as Se <0.001 mg/l -
Chloride as Cl - 1620 o silica as si0, 150 o
Chromium as Cr (Total)'o'l_16 mg/1 .8ilver as Ag 0.026 mg/1
Chromium,as‘Cr (Hex) <0.01 mg/l Sulfate as SO, ;160 mg/1-
éopper as Cu - - 0.092 mg/l - Sodium as Na-* 1860 mg/i
Sﬁrfactants'MBAS <0.01 mg/1 Zinc as Zn 0'054 mg/1
6.8



-31-.

GEOCHEMICAL DATA

WELL: Union Oil Company- of California
Cove Fort-Sulphurdale Unit Well #42-7
SE NE NW Section 7, T.26S., R.6W.
‘Beaver County, Utah

Sample Information -

" SOUTCE.veose. S AP .. Flowline -

Collection date and time............. 2/24/78, 1245 Hrs

Depth of well at time of collection.. 7607

Temperature of sample, °Feceiececace.. 206°

Date analysis begun.......c.ceeevenen 3/6/78
Turbidity :j 340 . NTU Total Hardness of CaCO, 126 _ mg/1
Conductivity . 5000 umhos/cm .Iron as Fe (Total) 17.69 mé/l
PH H: o Uhits . Iron as Fe (Filtered) 2.88 mg/1
TDS at 180°C 3178 mg/1 " Lead as Pb : 0.210 mg/1
Alkalinity as Ca€o, 780 mg/1 Magnesium as Mg 5.28 ng/1
Arsenic as AS.A. . ~3.170 mg/l = - Manganese as Mn 2 ©0.370 mg/1
ﬁicafbonatg-as HCO? 439.2  pgs1 o Mercury as Hg o .O°0015mg/l.
’Bérium>as Ba: . B 0.17 mg/1 ,  Nickel aS.Ni ‘ : 0.045 mg/l-
Boron as -B 0.65 mg/1  v Nitréte as NON . ' 3'85 mg/1
Cadmium as Cd } <O'OOl-mg/l . Nitrite as NO{NV o  ’<0‘01 ng/1
Calcium as Ca,‘. 41.6 mé/l: Potassium as K 181.5 mg/i -
Carboﬁate‘as co; o 252 mg/l ' Selenium as Se A '<0'001’mg/l‘
Chloride as Cl1 : 340 Amg/l - .Silica as Sio, -~ 160 . mg/1
Chromium as Cr_(Tétal) Ofl??'mé)l' ' .SilQé%‘as Agw_' 0.020 mg/1l
Ch:omium,as'CrH(Hex ;.<O"ool:mg/1 ' Sulfate as SO, 1160 - ‘mg/l
Copper as Cu » 0'291'mg/1 Sodium as Na .'966 T mg/1-
Surf#ctants MBAS  '<0'01 mg/lf ©  Zinc as 2Zn- - o072 mé/l

6.6
-Fluoride as P T " mg/l
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GEOCHEMICAL DATA

Union 0il Company of California

pH

WELL:

Cove Fort-Sulphurdale Unit Well #42-7

SE NE NW Section 7, T.26S., R.6W.

Beaver County( Utah =
Sample Information

SOUTCe.vsess- ereeeena e deeeaeiena Flowline -

Collection date and time......coc... .2/26/78

Depth of well at,time-ofgcollection..7735f,‘0845 Hrs

Temperature of sample, °F......... ... 202° ‘

Date analysis begun....:.....e.. cenen
‘Turbidity . ' - NTU’ Total‘Hardness of CacCo, mg/1l’
Conductivity ' umhos/cm -~ -Iron as Fe (Total) -mg/1.

7.7 . Units Iron as Fe (Filtered) mg/1
TDS at 180°C : -mg/1 -Lead as Pb ‘mg/1
Alkalinity as CaCo, ' mg/1 Magnesium as Mg 13 mg/1
Arsenic as As mg/l - Manganese - as .Mn mg/1
Bicarbonate -as HCO, 412 mg/1 .Meréury as Hg mg/l;'
Barium as Ba 0-13mg/l ~ Nickel as Ni- . mg/1
Boron as B - 10 mgr1 Nitrate ‘as NO,N mg/1
Cadmium as C4 - - mg/l Nitrite as NO,N-. mg/1
Calcium as Ca . 68 mg/l Potassium as K 288 mg/1
Carbonate-as CO;, -~ 0 mg/1 . Selenium as Se mg/1
N ey 2240 , o o

Chloride as C1. mg/1 Silica as SiQ, mg/1
Chromium as Cr (Total) mg/1 . Silver as Ag mg/1
Chromium -as Cr (Hex) mg/1l ’ Sulfate as SO, ‘900 mg/1.
' . : : L 1830 .,
Copper as Cu _ mg/1 Sodium as Na mg,/1
Surfactants MBAS mg/1 Zinc as Zn mg/l
Fluoride as F o " mg/l Ammonia 13 'mg/l
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WELL SUMMARY

PREFACE

The well summary is as stated, a brief ofvfhevoperation involved .
during the drilling of this well. All_technical'data is found within

the confines 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'formatiOn water being pro-
duced when drilling, different techniques had to be developed to

drill; properly set pipe at proposed depths and reach total depth.:

-Hopefully this summary will give you a guidé to go by to pinpgiht
anyltechnicalraréas you-want to review in depth within the main part

.of this report.
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OUTLINE

' General Information

~ Drilling Operations

A. Rig Information

B. Preparation of Location and Setting Conductor

C. Spudding (26" Hole at 255', 20" Casing at 251')

D. 17-1/2" Hole 1557"': 13—3/8F'CAsing'At 1552
1. Geﬁerai Description §f Hole'Drilled
2. 17-1/2" Hole Section:-Problems‘Encounfered‘
a. Twist—off atf7l$' | | .
‘ (i) Resolution -
b. 'Lost Circulation at 1388*f
| (1) 'Resolutiqn V
c. Twist—off ét.l452"
.kl)” Resolution  _f
d. Lost Circulaﬁibncat l494'*>
(1) - Resolution |
E. 12-1/4" Hole 3448': 9-5/8" Liner 1345' to 3357'
C 1. AGeneral Description of HOle»Dfiiied
2. 12—i)4" Hole: Problems Encountered:x u
a. Lost Circulation (1559 to 3448")
(1) Resolutioh N _
b7‘ 9~5/8"»Linéruf fSécondetége" Cemént Job

(1) Resolution
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F. 8-3/4" Hole 7735%: 7" Liner 3084' to 7615"'

1.

2.

General Descriptioh ;
8—3/4WAHolé:jPrébiems.Enc0untered
a._'LostiCirculation 3495

(1)-iResolutioh
b. Failure of 7" Hanger Running Tbol to Release

(1) - Resolution

c. Second Stage 7" Liner Cementing Job

- (1) " Resolution



LOCATION:

COVE 'FORT SULPHURDALE UNIT.WELL 42-7

GENERAL INFORMATION SHEET

1143.28' South-and 2387.37' East of the Northwest corner of

Section 7, T26S, R6W, S.L.M.

. ELEVATION:

(Ground Level) 6421.6’.above‘Mean.Sea Level

SPUD DATE:

11/29/77 at 0400 hours

COMPLETION DATE:

3/14/77 at 2000 hours

HOLE. AND CASING INTERVALS:

HOLE

CASING

HOLE . :

‘SIZE ‘| DEPTH CASING DATA DEPTH

36" 30" G.L. 30" conductor 30" G.IL.

26" 255' RKB | 20" 94# H-40 Buttress Casing | 251' RKB

17-1/2"|1557' RKB .| 13-3/8" 54.50# K-55 Buttress 1552! RKB
Casing _

12-1/4"|3448' RKB | 9-5/8" 404 K-55 Buttress Casing|1345' - 3357' -

8-3/4" RKB | 7" 264 K-55 8RD LT&C 3084 - 7615°

7735"

Blank 72 Jts. - Perf. 36 Jts.
Perfs. - (20-2-6-60)




Cove Fort Sulphurdale Unit 42-7

_ General Information Sheet - : ' Pg:2-
HOLE  |HOLE = I o CASING . =
SIZE ~ |DEPTH | CASING DATA DEPTH
13-3/8" | Tie-Back | 7 264 k-55 8RD LT&C | 0= 3084
" Casing - ' » .
T.D
7735' RKB
E.T.D.:
7610' RKB -

© TOTAL COST:

$2,056,000.

COST: PER FOOT:

$266

CONTRACTING SERVICES/AGENCIES:

AAA Welding

Bariod

Basin Power .Tongs

Big "KT,Co;poration :
Bovaird. Supply |

Berh Jackson
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Cove Fort Sulphurdale Unit 42-7
General Information Sheet

CONTRACTING SERVICES/AGENCIES (cont'd)

Dél—Maeronstructioﬁugf
Dia-Log

Dotco

quell

Drilltrol
Duane'Hall'Trucking
Eéstmén Whipstock

EMCO

ESSE -

Flint Engineering
Francis Enéine Service
GO.Wireline Serviceé
Grant 0il Tool

Halliburton

"~ Homeco--

Hughes Tool Co.

IMCO |

Jenkins 0il Co.

La Sal 0il Co. -

Lynes |

Mac's Welding"
Magcobar-(Dresser)
Mid;Continent‘Supply
Mountain'States Inspeéfion
Northwest Carriers

Oilind'Safety Engineering

Pg 3



Cove.Fort-Sulphurdalé Unit 42-7
-General Information Sheet

'CONTRACTING SERVICES/AGENCIES {(cont'd)

Oilwell‘Supply-
Philadelphia Quartz
 Pipe Sales Co.
R:F; Smith
Réed qul
Republic Supply
~ San Juan Casing Service
Schlumberger
Smith Tool
' Sperry—Sun=
Texas Reamer‘Co.
Textillana (Henkel).

Thatcher Chemical



UNION OIL CO. OF CALIFORNIA

GEOTHERMAL DIVISION
WELL RECORD

LEASE cove Fort sulphurdale Unit

WELL § 42-7

FIELD cove Fort

LOCATION 1143.28' South and 2387.37' East of
the Northwest corner of Section 7,
T26S, R6W, S.L.M.

SPUD DATE13/28/77 COMP. DATE3/14/78
CONTRACTOR 10£f! B
RIG {1g4
ELEVATIONS: GROUND g421.6'
- K.B. TO GROUND )
K.B. TO LOWER CASING HEAD 22.5'

comp.

20"

B.H.L. ‘
DEPTH: T.D.7735'

T.V.D.7714" E.T.D. 7610°

Harold Moss

COMPANY ENGINEER

SIZE - | WEIGHT GRADE
5o

TYPE WELL: EXPL.X
. STH
" DRY HOLE Subject to test

DEV.
INJ

HOT WTR X

| APPROVED Don L. Ash 2/, .
" CASING RECORD (K.B.)

X

BOTTOM REMARKS .

, THREAD TOP -
.500 wall | H=40 Welded G.L. 307 below G.%. Cemented Surface to. 30"
20" ELE A=40 BUEtEress 20" 2517 Cemented 20' to 251°'
13-378" 54.5% K-55 Buttress . 20" 1552" Cemented 20" to 1552°
9-5/8"| 40w K-55 Buttress 1345° 3357 Cemented 1345' to 3357':
7" 26% K-55 ~LT&C 3084 76157 Combination blank & pert.
7" tie-back ’ Non -cemented
WELL HEAD ASSEMBLY ] . o ; ,
. MAK};J_., TYPE SIZE PRESSURE ' RATING

CASING HEAD __Brewster S.0M. 12" . 3000%

CASING HANGER SPOOL __Shaffer Slip 12" x 10" 3000# to 20004

SPACER SPOOL Brewster - Spacer. 10" x 10" 2000%# :

MASTER VALVE Brewstey Gate 10" 14403

STUDDED FLANGE Brewster - _Flat 10" x 3% 20004%

LUBRICATOR VALVE Brewster Full Opening Plug 3" ( ZOQO#

STEAM ENTRIES: DEPTH - ILBS. INCREASE .

SLOTS v . BLANK .
SLOTTED LINER FROM TO FROM .~ . TO
" SEE ATTACHED LINER DETAIL
TEST DATA - ORIFICE SIZE
WHP

RIG TEST DATLE

rLp

TEMP - POUNDS/HOUR

REMARKS :

—
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DRILLING OPERATIONS

RIG INFORMATION:

Loffland»Brotﬁers;Rig_#184. This is a Lee é. Moore Cantilever:
Mast anhd substructure‘With a Midcontinent U—712Audrawworksf The
rig is raﬁed to d?ili to a depth of l5,d00'. The rig is powered
with threel(3) céterpiilar D-398TA réted a£v640 iNT. horsepower-)
at 1100 RPM. ‘The Cantilever Mast is.l42' in height. The rotary
tablesis’an‘Oilwell 27-1/2"., The rig is limited to a 450,000#

casing capacity.

PREPARATION OF LOCATION AND SETTING CONDUCTOR:

Prior_to mqving.the drilling.rig’on locatioﬁ, Vafious_operations
were conducted to prepare for drilling.' The location, sump ahd>
roads we£e~buiit;tb:épécification9~laid;éut in the "Approved
ﬁnit Plan ovaperationS". A 36" cqnductor'holé was drilled to
30" G;L..by Dale Martin Réthole Service. ‘Thirty inch,(3d“):
dpnduCtofv?ipe‘WasArdn'ahd cementedvto.surfacé at 30'-G.L;.with

Ready-Mix Cement.

26" HOLE SECTION - 255' (20" Casing Set at 251')

Lofflan& Rig #184 was moved in on location ll/28/77.at 0800 hours.
Drilled mouse and ratholes. Well was spudded in at 0400,hours

on 11/29/77.
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- Drilling Operations. -

The 26" hole section was drilled with no probiems_to 255",

A 17-1/2" pilot hole was drilled first, and then opéned to 26".

Twenty inch (20") casing was run and cemented to surface with

no problems. The 20"v¢asing.head; double Shaffer and Hydril

were nippled up. The B.O.E. were'tested‘to Union 0il specifica-

tions and held okay.

' 17-1/2" HOLE SECTION - 1557' (13-3/8" Casing at 1552')

1. ‘General Description of Hole Drilled

The 17-1/2" hole section was drilled to 1557' with some
hble‘problems”-,Briefly these probléms consisted‘of two
fishing jobs‘and two lost circulation zénes. After oVer;
coming these difficulties, the well was drilled.té the
effective totél depth»of 1557'. Hére 1343/8"~casin§ was
suécessfully run_and cemenﬁéd;at 1552'. The .13-3/8" casing
head,_l2"'900'doublé shaffer and Hydril'wefe_nippled'up}

The B.0.E. were tested to Union Oil specificatibns and held -

~ okay.

17-1/2" Hole-Section}'Problems Encounterea
d. Twist-off at 715' |
Drilled l7e1/2"‘héle,to 746' and lost pump pressure.
‘P.0.H. and had parted pin on bottomxstabiliZér(‘ |
| (1) Resolution | |
Caught and fetrieved fish_usingull—3/4" Boweh Over-
shot. VDrilling aésembly wés inspected and drilling

operations continued. .
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Drilling Operations o : :

d.

Lost Circulation at 1388"' .

The 17-1/2" hole wasAdrilled'to 1388"' and -a lost circu-

———

lation zone was encountered. -

(1) Resolution

Mixed lost circulation material and was able to .

regain circulation.

Twist-off at 1452"'

The 17-1/2" hole was drilled toAl452ﬁ-and twisted pin

off stabilizer in BHA. | |

(1) Resolutidp
Caught and retrievéd fish with 11-3/4" Bowen Over-
shot with 8" grapple. Drilled ahead after inspect-
'ing drilling assembly. |

Loétvcirculafion ét 1494

The.l7—l/24‘hole was drilléd to {iggf and lost returns.

(1) Resolﬁtion |

| Two-cement-lost circulation:plugs totalling 398 ft3
wefe.required'td seai off this thieving zone. The
well was then»drilledvtov1557' and preparations

were made to run casing..

E. 12-1/4" HOLE SECTION :3448': 9-5/8" LINER 1345' to 3357

1.. General Description of Hole Drilled

The 12-1/4" hole was drilled to depth with severe lost

~circulation problems. After drilling'good firm cement in

the 13-3/8" casing through the ¢asiﬂg,‘lostbcirculation was
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Drllllng Operatlons

first encountered at {EEQL. This lcss of circulation was
present from 1559' to casing point. A futile effort of

35 lost circulation cement plugs (6886]ft3 cement) were
attempted throughout drilling operations to‘casing'pcint;
'When water was used as drilling fluid, lcss of circuiation

- occurred. Foam drilling was attempted. Due to the fact
ithat formation water wasvproduced‘at a rate of 600-bhls/hr_
and that the only means Qf'disposinclof this produced water _;
was-by‘trucking, fcam drilling.was-discontinued. it was |
obvious that“trucking could never keep up With.drilling
operations and the. economics invclved’were massive. ,.Aerated
mud u51ng jet subs was used to drlll to a depth of 3448'.

. The procedure was to drlll with aerated water untll the sump
fllled then drlll by pumplng the produced water thru the bit
Wlthout returns to empty the sump. Electrlcllogs were run at
3448'., Thev9—5/8" 1;ner'was'run from 1345' to 3357'. The
first stage: of cementatioh_went okay. Due to'heat, there

was a problem with the isolation in the_Seccnd‘stage of liner
cemehtation. This was soon resolved using an RTTS tool to
inflate an external cdsing open hoie packer and the.liner Qas
cemented in‘place@ The liner lap was-tested to .86 psi/ft
_equivalent for 25 minutes.and held okay. A'cement bondrlog‘:

verified proper bond on liner.
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Drilling Operatlons ' :

2.

a.

b.

12-1/4" Hole:‘Problems'Encouhtered

Lost Circulation (Starting at 1559' to 3448' E.T.D.)

The 12-1/4" hole was drilled to 1559' and the well

started 1051ng returns. In order to get the hble'drilled :

to a p01nt where the agreed 'proposed casing point" was

located and hopefuily put these thief zones behind pipe,

many cement plugs were required.

(1)

-

Resolution

‘A total of 35 cement plugs for a total of 6880 £3

were used to get to casing point (see cement. data
sheet for details).. When water was useddas drilling
fluid, the hole took fluid. Foam drilling'caused
formation water tq be produced-at'a massive rate
where:it was neither economical or_practical to use.
Aerated mud was used untiljthe‘sump5beCame»full and
then drilling using‘sumé water;with‘no returns was
the best method to drill the hole. Plﬁg #35 waa

put in place at E.T. D to- establlsh c1rcu1atlon in
order to get a good cementlng job on the 9 5/8"

llner.

9-5/8" Liner "Second Stage" Cement Job

The F.O0. isolation packer, due to”heat,'couldrnot be

used to inflate the.open hole Lyons packer. '
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Drilling Operations .

(1) Resolution
A 9-5/8" RTTS tool was used to successfully'inflate
the open hole Lyons packer for cementing the second -

stage of the 9-5/8" liner.

F. 8-3/4" HOLE SECTION TO 7735' -~ 7" Liner 3084' to 7615' -

1.

General Description of Hole Drilled

The 8-3/4" hole was drilled to 3495' using mud as drilling

fluid with full returns. At this poinf a 4' void plus lost
girculatiQniwere encountered. The 8-3/4"™ hole.was drilled

using aéfated mud.  Again the hole made fluid uéing:aerated

mud - and when the sump filled, thevhole was\dril}ed,ﬁsing,produced
water wit?out reﬁurns. Jet sﬁbs,weré used when drilling with
aerated_mud to help lift'the.fluidfin.ﬁﬁe hole. 'Thé 8-3/4"

hole was drilled in this manner-té 7735" Wheré piperwas'stﬁck
while drilling. Pipe was waked free. At this poinﬁ,.evalua—

tion logs were run and the decision made to run the 7" liner.

The 7" combination:blank ahd'slotted liner was run from.
3084' to 7615'." After hanging the’linér, the setting tools would
not release from the 7" hanger{‘ The 7" liner was pulled ahd a

different type (Midway)'liner hanger was run in hdle.'

Due to lost circulation, the liner cementation job was per-
formed with difficulty. The first stage went okay, however

on the' second stage, it took six attempts for a total of .
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Drilling Operations - o

3304 ft3 before a successful "lap" job could be accomplished.

A 7" casing tie-back was run from'the-liﬁer hanger tie-back :
‘sleeve to surface in tensioh’leaving>a 38" free travel in
tie-back receptacle. _The‘liner WaS‘huhg,éff in the 12"

.900 x 10" 600 casing head spool. No cement job‘waS‘done on

the tie-back.

The well was left shut~in with 400 psi on~weilahead. Thé
location was cleaned and terminated in"accordance with the
. approved plan of operations.
2. 8-3/4" Hole Section: Problems Encountered .
a. Lost Ciréulation 3495°
An 8-3/4" hole was drilled-wifh‘mud to 3495' where a
4i voiéland loss of'circulatioﬁ wenéencountered,
(l) Resolﬁtion_. |
The 8-3/4" hole had to be drilled to 3495' E.T.D.
Auéing aerated'mua until theféump'bécameAfull and-
-thén.sWitching Qver‘to dfilling with sump water_ 
_withéut'returns until the sump dfaineam
b. Failure of Runﬁiﬁg Tool on 9-5/8" x 7" Burns7Liner Hanger
The;7"_liner was fun and hung from 3163Y‘£o 7605'.  Un-
able to releaéé from settingitbois. | /
(if"ReSOlution
.Bécked off”above_hanger and ran bumper‘sub; Hope- f
fuliy‘due’to past experiences; this would have ﬁafred_
runﬁing'tool free;‘vHowevér,_whét'happened'was £hat

the hanger slips*broke;  This in tdrn‘reléased'the
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liner. Therefore, the‘liner was pulled out of
‘hole and Burns hanger was replaced with Midway
9-5/8" x 7" heavy duty hanger. The liner was.run
and successfully hung off from 3084' to 7615'.
c. VSeqond‘Stage 7" Liner Cementing Job

Due td'lost circulation‘ﬁroblems, the seCondvstage-

cementatioﬁ process was very difficult.

(1) Resolution> o |
A total of six squeeze jobs (3304.ft3 of cemenf)

were -done before a good:cement jdb»was accomplished.
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COVE FORT ~ SULPHURDALE

UNIT 42-7

DRILLING OPERATIONS

SPUDDING

Rigged np Dale;Martin Rathole Services rig:and drilled a 36"

diameter hole to a depth of 30° below_ground'level; A 30"
conduetor pipe was run;into the hole, on September 10, 1977,
to a depth of 30' and eemented_witn 5-1/2 cubic yards- of Ready- :
Mix cement. Moved in and rigged up Loffland Brothers Rig #lé4

on November 28,-1977;V.Ri§_eommenced dayrate operatiens‘at 0800

hours, November 28, 1977 Installed the mouse hole and rat

‘hole and picked up the kelly -and - 26" hole opener.- Spudded 26"

) hole at 0400 hours, November 29, 1977

26" HOLE SECTION. 50"' to 255! (Measured from Kelly Bushing)

Drilled 26" diameter hole fremASO'bto 55' Changed over to

17— 1/2" drllllng assembly and drllled 17-1/2" hole from 55' to

255' with a maximum hole dev1atlon of one degree from Vertlcal.
Opened the’ l7 -1/2" hole to 26" from 55' to 255" with a Securlty
pilot hole opener. _The maximum flowline temperature was 116°F

with a suction:temperatUre'or 90°F. A bottom hqle_temperatdre

of 110°F was recorded durin§~the'deviation survey at a depth of

232",

"Ran 6 joints (252') of 20", 94#['H—40 buttress-casing in-the

hole. Circulated to clean and condition the hole for cementing .

casing in place. Halllburton mixed and pumped 649 ft3 of class
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"B" cement, w1th 2% CaClz, through open'ended 20“ ca51ng.at,
251", Displaced cement with 464 £t3 water. pumped 175 ft3 of
'excess‘cement to the sump. Waited*on cement for three hours

and landed 20"‘ca51ng at 251'- Installed a 20" flange'and .
nippled up blowout equlpment con51st1ng of a 20" double Shaffer
and Hydril on. the 20" X 2000%# flange whlch was- welded to..the 20"
ca51ng.. Installed the klllband choke'llnes and tested blowout
'equipmentlto_SOO'psig with water for thirtyiminutes} Thertest'A

was approved.hy~a U.S.G.S.‘representativé.

17-1/2" HoLE SECTION 255f:to'1557'”
Changed ouer;to'l7el/2" bottom hole assembly. :Ran‘in the hole
and cleaned outtcementzfroﬁ1233' to 255°'. Drilled.l7-l/2" |
diameterfhole'frovaSS' to'746'.' ?ump pressurefdecreased.h Pull—
}-ed out of hole and found that the pln on the bottom stablllzer o
had- parted leav1ng one 9" ‘drill ~collar, reamer, and. b1t in the
hole.. Ran- in hole to top of flSh at 715' with 11-3/4" Bowen
overshot Wlth 8"'grapple. Engaged the flSh and chalned out of
the hole w1th full recovery of fish.. Inspected the drllllng
.assembly and contlnued drllllng 17-1/2" hole from 746' to 1221'
Ran devratlon survey and pulled out of hole to unplug blt Ran ‘
back in the hole and dxllled 17 1/2" hole from 1221' to 1257V.
Lost 500 psi pump pressure.r Pulled out of. hole to check for
~washout. Changed out bit Wthh was washed out around two jet
nozzles. Ran-ln the hole and continued drllllng'l7—l/2" hole
£rom 1257‘>to:l388'>_ Commenced los1ng circulation. Mixed mud

~and lost c1rculatlon materlals. Lost approx1mately 650;barrels |
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of mud prior to establishing full returns.

Loffland'S~corrosion'cdupdns_at this;time éhowed a corrosion rate
of 3.7468 lbs/ft2/yr. Continued drilling from 1388' to 1453"

~ with full returns. DrillinQvassembiy‘partéd,‘leaving_a 17-1/2% =
bit,<3—point_reamer; one drill cgllar,vone stabiliéér,‘one'éhbck
sub and two 8" drill coiiarg in the‘hole. Ran in the‘holé with‘A
-fan.ovérsho£ and.engéged andr¥ec§véréd-this portion of the bOttom
-hole assemb;y,'VRepléced l7—l/2ﬂ bottqm holé éssembiy_and drilledx-
17—1/2" hole from 1452' to 1494"'. ,Lost,circulation at 1494', |
Pulled drilling assémbly out of holé and ran in'hole‘to 1457'
with open ended drill pipe;-.Hallibﬁrton ﬁixed ahd pumped 198 ft3 - .
of élass.fB“ cement.mixedvin’a 1fl.rétio with Perlite with»40%

| Silica Flour, 3% Gel, 0.5% CFR-2, and 0.3% HR-7. *Dispiaééd“'
cement with lOO‘ft3 of water. Puliéd to shoe éf 20" casing and
waited for cemeﬁt to set up. Attempfed unsuccéséfuily.fo fiil
.the holé-with 20b barréls_of mdd. Continued. to waiﬁ‘on cément.‘A

and Sdbsequently fill¥*the hole with lOO:barréls:of mud._i o

Ran.in.the_hole.with open ended driii pipé to~tbp,of‘ééﬁent at
1445". Circuléted with full mud- returns to the 'surface. Pulled
up the hole to_a.débth of 1353;. Cldsed'the_pipe rams and  |

‘ pressured,to”100 péig‘ :PréSSure bled off-as the holeitook*fluid;
Héliiburtoﬁ'mixéd and ‘pumped-.200 ft3 of class "B"lgement;’mixed.;
‘in a lgl_ratio;with Perlite, 40%'Silica Flouf, 3% Gel, 0.5%
 ‘CFR42'and 0.3% HR¥7,.through¢opén eﬁdéd,drill'pipe hung at 1353‘.

Displaced cement with 100 £t3 water.- Pulled: out of hole‘and';
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walted on cement for‘three hours. Filled the hole with 75 -

' barrels of'mud{ ‘Closed theccomplete shut—off rams and pressured
to 100 pSig No pressure loss was observed Installed 1741/2"l
drllllng assembly and ran in the ‘hole to top of cement at 1335°'.
Drilled cement from 1335' to l475'.» Contlnued drllllng 17~ 1/2"
'diameter hole from 1494' to 1557'. Circulated to clean and '

condition_the’hole'for running Casing.’

ngged up equlpment and ran 1n hole w1th 40 jOlntS of 13- 3/8""’f
54. 5# K- 55 buttress .casing. . Hunq ca51ng w1th shoe at l5524-

and baffle plate at 1513°'. Clrculated drllllng fluid to condltlon
the hole for cementlng : Halllburton mlxed and pumped 2071 ft3

of class "B“bcement mlxed in a l 1 ratlo with Perllte, 40%

Silica Flour, 3% Gel, 0.5% CFR-2 and 0.3% HR-7. Followed this
"Slurry with l84'ft3 of class‘PBf Cement-with 409.Silica Flour‘and'
‘0.5° CFR—2 Malntalned flUld flow to the surface throughout
.the.Job. Bumped plug agalnst ‘baffle plate ‘with 600 p81g durlng
dlsplacement ngged down. blowout equlpment and walted for cement
. to set.up.' Cut off 20" casing and welded on 13- 3/8" X. l2" - 900
casing‘head. Tested-weld successfully to lOOQ p51g. vInstalled
spacer spool}lchokeland killfspool, 12";—'900 double_Shafferdand'
12" - 900lHydrilr,;Thawed out lines repeatedly with'coldfwater. |
while testingfblowout-preventers to 1500 psig. ~Kellyhco¢k lOSt*l
pressure‘from;ISOQ‘pSig toll200,psig~in>S‘minutest‘ ThelteSt_was-fl~'

witnessed and'approved by Mr. John Reeves of the U.S.G.S.

Formation drilledfduring“thefinterval;of 55' to-1557' consisted

1primarily of,AndeSite."Thevmaximum recorded flowline temperature
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was 132°F with a suction temperature of 120°F. The maximum |
recorded hole deviation was one degree and 30 minutes withfa

bottom hole temperature of 125°F.

12-1/4" HOLE SECTION .= 1557' to 3448’

Ran in the hole with 12-1/4" drilling,asseﬁhlyhto-top'of hara.\;
cement'at-1497'§ ‘Drilled cemént to 1513", drilled baffle plate
atv15l3' and drilled cement to 1557 . Drilled112¥l/4"_dlameter
hole to 1559‘3 Lost returns to the surface.d-Regained:circulation .
after mixing mud,and,lost oirculation ﬁaterials;‘ Total mudflost
to the_formatlon was approx1mately 350 barrels. Attempted uns
successfully to contlnue drilling. j Pulled out of the ‘hole and )
found that- the cones on the blt were locked ;up and also found -
‘ylndicatlons that the bit had been rotating»onljunk. Inspected -
Cdrill collars, subs;Aswivel and kellyf_.Laid down_ohevcrached;

- drill collar. Ran insthe~h01e'with:12f1/4">drilling assembly_‘
and cOntihued_drilling>12¥l/4@:holeVfrom'1559"to'lé36l Lost
all returns. to theisurface. Mlxed mud and lost c1rculatlon materlals.
blRegalned 01rculatlon and - contlnued drilling 12- l/4" hole from
1836"' to l850' Lost returns.at 1850' : Pulled blt up the hole

" to 1550°'. Mlxed and continued pumplng mud - Regalned c1rculatlon
after a total loss of approx1mately 150 barrels of fluld : Drlll—
'ed 12 1/4" hole from 1850' to 1970' Wlth a loss of approx1mately
50 additional barrels of nmud. Contlnued drllllng 12—1/4"‘hole-tof
"2123' prior.to~losing full returns. Pulled blt to 1450' Mlxed h
.mud and lost c1rculatlon material in order to restore mud volume

'1n tanks.



Cove Fort SnlphurdaleeUnit 42=7 . Pg 6

The additional mud loss was an eStimated'475-barrels. Gained

full retu:ns.and continued drillinéfto 2175‘.. Lost feturns at
2175'. Estimated additional loss was 450 barrels. Pulled.bit

to 1390' Mixed mud and lost c1rculatlon materlals Ran back

in the hole to 2175' and contlnued drilling to 2218' w1th full
returns. - Lost returns totallng;approx;mately 450 barrels;

Pulled bit up. hole to 1500°". ‘MiXed mud and lost-circnlatien .
materlals and continued drllllng to 2238" w1thout returns.

Lost an estlmated 400.add1t10nal barrels of mud. Pulled blt‘

_td l475l.'_Mixed,mudﬂand lost circulation materials. :Ran‘back

in the hole to top of fill at 2225°'. Cleanedldut fill‘to 2238"'.
Drilled 12-1/4" hole from é238f to 2244" Without returns, lOSing
an additional 400 barrels of mud._'Pulled out\of the hole andn
stood back 12-1/4" drilling asSembly Ran in the hole to 2202
:with_open ended,drill pipe. Halllburton mlxed and pumped-250.f£3
of class "B" cement premixed in a 1l:1 ratio with Perlite, 40%
Silica>Flour, and 3%..Gel (plug #l).j‘Displaced cement with 33.ft3 '
of water. Pulled pipe up the hole  to l450'-and waited on cement |
to set up.-.ﬁan.ln the hole to to?*of cemen£<at'2ll9'. Attempted'
unsuccessfully tO»fill the hole with 300 barrels of mud. 'Pulledv
up theAhole to 2046'. Halliburton mixed and'pumped 120‘ft3_of

. claes "B".cement, mixed in a 1: l ratio with Perllte, 40% _Silica
Flour and 3% Gel, through open»ended drill pipe at 2046f'(plhg_#é).
Displaced cement with 30 ££3 of water. Pulled up the hole to
-vleG' and waited‘four'hours for cement to settup;- Ran in the

hole to top of cement.at 2119°'. Halliburton mixed and7pumped_e

250 ft3 of class "B" cement, mixed in a 1l:1 ratio with.Perlite,
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40% Silica Flour and 3% Gel, through open ended drill pipe ‘at'
2046"' (plug #3). Pulled pipe to 1475' and waited for cement“toA
set up. Ran in the hole tp'top of cement at 2084'; Attempted~
unsuccessfully to fill the hole with 250 barrels of mud. Halli-._.
burton mixed and pumped 150 ft3 of class "B“ cement, mixed 1nk_
a 1: l ratlo w1th Perllte, 40% Slllca Flour and 3% Gel, throughﬁ
open ended drlll pipe hung at 2060' (plug #4),_ Pulled out of the
hole.and waited on:cement:to‘set‘up forvfour hours;p Filled the
hole with lSO barrels of‘mud. Picked’up'the412—1/4" drilling
assembly and ran in the hole to a cement stringer’at 1636"'.
Plugged the bit While_attempting»to clean out’ this stringer.
Pulled out of the hole and cleaned out the bit and bottom drill
collar. Ran . back in theTKﬂe'and continued cleaning.out cement
lstrinders from 1636l'to 1990°'. - Drllled hard cement from l990' _
-to 2214'" with only partlal returns from 2184' to 2214'. Lost |
all returns at 2214'. Pulled out of the_ hole. Removed drilling
assembly and ran‘in.the hcle to 2l72' with'open ended:drill pipe.
Halliburton mlxed and pumped 396 ft3 of class "B" cement mlxed

in a 2:1 ratlo_w1th Perlite, 406V8111ca Flour and}3° Gel (plug #5)
Displaced cement with 45 ft3 of water.' Pulled out of the hcle
and Waited.fcr cement to set.up; Filled the hole'with mud.
Closed the pipe rams and: pressured “to 200 psig surface pressure.
Continued waltlng -on cement an addltlonal three hours. Ranrln .
the hole and cleaned out cement strlngers from 1760' to-1940°'.
Drilled firm cement.from 1940"' to 2244'. Lost circulationhat-2244'.

Continued drilling 12-1/4" hole from 2244' to 2250' without returns.
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Lost a total of approximately 450 barrels of mud. Pulled'ont.of
hole anddstood back bottom hole»assembly, Ran in the hole to.
2205' with open ended drill pipe. Halliburton mixed and pumped‘
142 ft%eof Thix—Setvcement_pfemixed:with 132 gilsonite and"l/2"lb
of-FloCele/sackv(plug*#é)."Displaced cement-with l96“ft3 of' |
water. Pulled out of hole and walted on cement to set up. - Pump—'
ed 456 barrels of fluld in the hole over a seven hour perlod'
'w1th no lndlcatlons of hole fllllng.‘ Ran back in the hole W1th

" open ended drlll pipe to top of cement at 22221', kPnlled out of
hole.- Fluid level was at approx1mately 1850'J Ran in the hole
to 2220' with 12f1/4"'b1t. -Obtalnedfa'bottom holeftemperature
survey of 175°F. Drilled hard cement from 2222' to'2230'
Mikedlmud andtlosttc1rculatlon material. Ran in the hole to
>1829' with open ended drill pipe. ﬁalliburton mixed and pumped
142 £t3 oflThix—SetﬁcementlpremiXed'With lB%_gilsOniteAand 6,5%
Flocele. (plug #7) 'Displaced'cement.with 140 ft3 of water:
_Pulled out of hole and pumped 200 barrels of mud over the next
four hour perlod while waltlng on cement No returns: to the

| surface. Ran in the hole to 2230' w1th no 1ndlcatlon of top of
~cement plug. Pulled out of the hole. -Fluid level~rema1ned'at
approx1mately 1700"‘ Ran in the hole Withdopenfended_drill pipe |
to "1860°' .. B Halliburton mixed and pumped4240‘ft3 of.clase "B"
cement. premlxed in a 1:1. ratio w1th Perllte,_40 Silica Flonnsand
3%-Gel (plug+#8) .« Displaced_cement with'lSI ft3.of water; Pull-
“ed out of[theehole,and waited-for‘cement to set up. ]Raﬁ,ih theg

hole to 2230' with no indication of top of cement plug. Pulled
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out of the_holé.A Found‘fluﬁd,level to be at approximatel§ 1875".
Ran in hole with‘opeﬁ ended drill pipe to 2209'. Mixed and
pumped a 100 barrel ldst-ciréulation material plug; 'Halliburton'
mixed and pumpedvl20‘ft3 of class "B" cement pfemixed,iﬁ a 1:1
ratio with Perlite, 3% Gel, fhréughfopen ended drill pipe“at |
2209' (plug #9); Displaéed égment\with léé.ft3 of water. Pull-
ed out of the hole and waited on cement fQ;‘teh hours.. Fluid '
‘lével'in wéilbore was a£ approXimaiely‘iSOO'._7Ran in hoie-td&
22301 withbutvenéountering.obstructions. Pulléd out of hole.
Dry drill pipe indicated_no fluid level. Ran in-the.holejto
2169" with_open,ended drill,pipe.».Pﬁmped'45 barrels 6f Wéﬁer
followed by 193 ft3 of’cléss'ﬁB" cement premixed in a'2:i.ratio
with Pérlite;_40%’SilicafFlourvand 3% Gel (plﬁg #10) . Dis~-
_placed cementvwith l$6jft3 of water. .Pullea out of the hole

and waitedxfor cement to set up. - Ran back in the7holé to 2230'
with no obstructions. Pulled up hole to shoe of 13—3/8“ casiﬁg},-
No-fluid'leQél.was“ihdicated én pipe,f Ran back in‘thé hoie to:
2220'. Pumped a treatmen£ éf'ZO'ba?rels bf'fresh water-folibwed
by 20 barrels of 3% CéClg with 400 1bs. of sénd} folldWea by

5 barfels of water and 30 barrels.of Nasiz;- Displaced withv3b
barféls.of fresh water. ‘Pulled.ouf of~the-hole‘and,Waitéd fbur
hoﬁrs,for thé-sblution to set up. Ran in the hole to 2170' with
‘open eﬁded drili-pipe.' Halliburtbn miﬁedfand pumpéd ;Solft3'of-:
“class "B" cement premixed in a lﬁl ratichith Perli£e, 40%ISilica
Flour and 3% Gel (plugu#ll).' Displaced cemeht with 190 ft3 6f_-

water. Pulled out of the hole and waited for cemént'to set>up;



" Cove Fort Sulphurdale Unit 42-7 | ' pg 10 -

Ran in the hole w1th open ended drlll plpe to top of cement

plug at 1953' Filled- the wellbore w1th 325 barrels of-mud.
Lost returns after‘circulating for 2 hours. Pulled out of the
,hole.n.Fluid level4Was at.approximately 179", Rendin the:hole to
1946 mith'open ended drlll.pipe.':Helliburtonlmixed and'pumped'~
100 ft3 of Thik—Set:cement premixedIWith 19% gilsonite, O.S%A |
"Flocele, and 0. l/ Tuff- Plug (plug $#12) . ‘,Dlsplaoed oement'plug’
with 145 ft? of water.» Pulled out of hole and waited four hoursh
for cement to set‘up Fluld level was at approx1mately 45" from
the surface. Filled the hole with 75 barrels of mud 'Ran in the =
hole and cleaned out cement strlngers-from 1535"to 1861". :Cleénel
ed out firm eement.from 186l‘tto 2235ﬂ. Cleaned out soft cement
,-6r fill from-2235f to 2250"while;maintainlng“fullsreturns;
JpDrilled'12—1/4" hole ‘to 2252'. .Lost full-returns. >Hole 6h_ﬂ
vacuum, ‘Drilled from‘2252‘ito 2275;'withoutireturns. Pulled

bit into 13-3/8" casing."Mlxed drilling mud.- Ren'in the hole
to<2275‘; “No-fill'on bottom; 'Continuedfdrilling l2—l/4"phole

- from 2275' to‘2298F-without'returns. Lostjappronimately 560:‘
'_berrelSAOf'mud.Z’Pullédrbit into‘l3;3/89‘oasinglp'Fluidilevel wes
' at»apprOximately 360'.’1Mlxedvmud end lostrcirculationzmaterials.
Ran in the hole to 2298'.r‘No fill..'Drilled 12-1/4ﬁ'h01é from'
2298'7to 2324'-without'returns to.the‘surface;g Pulled blt 1nto
the l3 3/8" ca51ng and mixed mud and lost 01rculatlon materlals
Ran in the hole and dfilled 12-1/4" hole from 2324' to. 2342'
w1thout returns to the surface.v Pulled out of the hole and stood

“back drllllng assembly.a Ran 1n the hole to 2201' w1th open ended
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.drill pipe. Halliburton mixed and pumped 112 ft3 of water
followed by llZVftj‘of‘6% CaClé water with 400;lbs‘of plaster
sand-added followed b? 28,ft33of water and 128 ft3 of NaSis,
‘mlxed 1n a ratlo of 1: l w1th water (plug #13) . Displaced with °
196 ft3 of water.‘ Pulled pipe up hole to 2108' "Halliburton .
mlxed.and pumped 223 ft3 of Thlx—Set“cement premlxed‘withAZS# .
gllsonlte, 1- l/4# Flocele and 1/8# of Tuff Flber per sack Dls~‘
.placed w1th 182 ft3 of water Pulled pipe up the hole to 1475°
and walted for cement to. set up»f Ran in the holepto topfof.b
cement_at 2242f Pulled plpe to 1475°'. .Unable-to fill hole
after pumping~400 barrelS‘of‘mud. Ran'in the hole to 2232"
Halllburton mlxed and pumped 112 ft3 of Gel water con31st1ng of
WG-11, CL-11 w1th 1680 1bs of Unibeads, 420% of gllsonlte,and
420% TLCr8O,Nfollowed by 59 £t3 of class "B" cement with 22
caCl, and 1004 FlOcele'(plug $14) . Pulled;pipe»toll495liand wait-
ed for cement to’ set up." Ran»in hole to‘top of cement at 2242°'.

Attempted unsuccessfully to flll the wellbore. Pulled up hole_

Ato 2232’l Halllburton mlxed and pumped 112 3 of Gel water con—‘

‘:51st1ng of WG~ ll CL 11. w1th 1680 lbs of Unlbeads, 420# of gll—

: sonlte and 420# TLC ~-80, followed by 118 ft3 of class " cement .
premlxed w1th 2° CaC12 and 200# of Flocele (plug #15) Dlsplaced
with 157 £13 of water;’ Pulled plpe to 1510' and waited £or cementa
to set'up.' Ranvinvthe hole to top of_cement'at-2139';‘ Pulled _
back up the hole to l475"'.Filled the wellbore with 310 barrels
‘oﬁ mud. Contlnued waltlngbfor cement to set up. - Ran in the hole

and drilled flrm_cement.from 2139"to 2244", Commenced'losing{:
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mud at a rate of 1 barrel per minute at 2219' and 3 barrels:per
- minute -.at 2229'. Pulled out of thefhole and stood¢back drilling.
assembly. nRan in the.hole'with open ended drill.pipe to 2201'.

, Halliburton mixed and pumped 56 ft3. of Frac Gel consistingfof
WG-11, CL-11, 840# Unibeads, 210# gilsonite and 210# TLC¥80,>
followed by 210 ft3 of class "B" cement premixed with' 2% CaC12
and 75# of Flo Seal. Displaced with. lSl ft3 of water (plug #16).
Pulled up the holeito l450’ and waited for cement to set up.
Filled the hole with 170 barrels of mud. Mud fell awaylslowly.

" Ran. in the~hole to top of cement at 2184' VPulled-out of tbe
~hole to piok.up drilling assembly and wait for\cement to set up.
Ran back in the hole to 2184" and filled the hole with 275
barrels of’mud, ;Drilled solid cement to'2228'.with'full'returns.
Space'from 2228"' to 2244‘ was void ‘Commenced lOSing mud at a
rate of three- barrels per minute while Circulating Pulled out
of the hole.and stood back.bottom‘hole assembly. Ran*in.the.‘
fhole5to.fill_atr2227’.i Unable to clean out fill.'~Pulled'outb

- of the hole~and'picked,up 12vl/4".bit. _Ran-in~the hole andd
cleaned'outffill from 2227' to 2?31' With partial returns.

Lost full returns while cleaning out from 2231' to.2242';‘ Lost'
.a total of apprOXimately 400 barrels of mud. Pulled out of the
hole and stood. back drilling assembly Ran in. the.hole‘with*'
open ended drill pipe to 2232' ‘ Halliburton mixed and pumped

56 ft3 of Frac Gel con51sting of 254 WG-11, and 7# CL~- ll follow—
ed by 112 ft3 of 33 Cac12 water,»56 ft3 water, 258 ft3 Nasi,
’mixed:in a'l:l ratio with water,_56 ft3Awateraand 136‘ft3 of.

class "B" cementtwitb.Z% CaCl2 and 1/2 1b/sack Flocele (plug_#l7),
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Displaced with 168 ft3 of water. Pulled drill pipe to 1490
and‘waifed'for cement to set up. :Ran;back»down £hejﬁ6le fo

2239"' ‘and didn't_loéate the-tbp'of plﬁg'#l7.' Hallibufton mixed‘
and‘pumped‘llz ft3 of Frac Gel donsisting.of 500 1lbs of gilsénité;
500 lbs of Unibeads;‘350‘lbs of-mbth'balls, 50 1lbs of_WG?ll and - -
15 1lbs of”CLell folléwed,by.136 £t3 of class "B"‘cement with~2% _'
. caClz\and_l/Z»lb Flocéle/sack.(plug'#l8); Pulled'driil pipe to
1430'Aaﬁd waited for cement to éet,ﬁp.> Ran back in. the hole fo”
22401.with_no trace of plugl#IS;"vAlso,.thé ﬁole4éppeared té be

. void of_any fluid. Halliburton mixed a_11d"'pumpé<31"l].-'{.Z"ftA3 of 3%
Caclziwatér;ﬂ56 £t3 of Water and 134 ft3,bf NaSi2. vDisblaced 
with-65«ft3 of water. VPuIled drill piﬁe‘tq 2201' .and pumped - .
98.ft3 oficlass "B" éement with 6% gilsonite, 1/2 1b Flbgele!aﬁd
2% CaClz.' Displaced'ﬁith 57 ft3~of‘water (Plué #lQ)Q‘ Pulléd
driil pipe to l490'{éndjWaited*fdr cement to set up. Ran in hole
to top of cement plug at 2187'.. Pulled out Qf-the hoie and; _ |
picked up dfillipgvéséeﬁbly.“Ran in'ﬁhé,hdle‘aﬁd drilled cement
from‘2187'jto'2250F.with full returns.',Drilled wifhoﬁt rétﬁrns,;
from‘2250'v£o.22803;'loéing;approXimatelyi350'barrels of fluid.
Puiled_oﬁt‘of the hole and stood back drilling'as§embly} 'Ran iﬁ
tﬁe hole with open'endéd drilllpipé to'topfof £il1l a£A2260'. B
Attemptedgunsuccessfﬁlly to wash thfdugh fiil;  Ran in:the holé 

‘ with~12-1/4"ﬁbitfand cleaned £ill from 2260' to 2278' without
reﬁurns.' Lost an additional’400Vbérrels‘of fluid. ”Raﬁ;in théf'
_holetto 2263}_with:open'ended drill pipé; :ﬁaliiburton.mixed‘and

pumped 112 ft3‘of'water, 112 ££3 of CaCl, watet, 67 ££3 of water
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and 67.ft3 of Nasiz.d Displaced with ll2 ft3'of water. Pulled'
pipe to 1496' and walted for cement to set up. Ran in the hole
pto 2232"'. Halllburton mlxed and pumped 88 ft3 of class "B"'
cement with.2% CaCl,, 12% gllsonlte-and 1/2 1b of.Flocele/sack;
Displaced with 156 ft3 of water (plug #20). pulled up hclefand_
waited for-cement to set up. Ran in the hole w1th open ended
drlll plpe to top of cement plug at 2240". .Unable to fill the
hole with water.. Pulled plpe to 2233‘ Halliburton‘mlxedd;
and pumped'-8'8'ft3 Qf'clasS'"B" cement with 8 lbsygilscnite, 2%_

CaCl, and 1/2 1b Flccele/sack. .Displaced with 168;ft3 cf‘waterﬂf»

5
(plug #Zl)f ~Pulled pipe to 1510' and waited for cement to.setf

i up.: Ran in hole to'top_of-plug #20 at 2240‘.l.Nc,trace cf pluga
#21. ﬁung open'ended-drill~pipe:at 223é‘j_ Hallibufton mixed
‘and pumped 112 ft3‘of Frac Gel consisting of 500 1bs Unibeads,
'150 lbs Flocele, -150 lbs gllsonlte, 150 1bs moth Ealls,‘75 lbs
WG-11 and 15 1lbs CL-11. Followed _by 161 £t3 of class "B" cemenvt'
premixed ‘in a 2:1 rath'with Perlite; 40% Silica Flour and 3%
Gel ‘followed -by 98 ft3 of class "B" cement with 2° CaClz, 1/2 1b
"Flccele and 8—lbspgllson1te/sackt Displaced with 86 ft3 of water -
(plug #22). Pulled pipe'tc'lSOS'uandrwaited for cement to set |
up. Ran in the hole to 2240'IWith nc tracevof plugc#éé;l Pulled
pipe to 2232'. Halllburton mixed and pumped 112 ft3'of water,‘
112 ft3 of 3% CaClz water, 28 ft3 of water and 67 ft3 of NaSlz.
Dlsplacediw1th 162 ft3 of waterfr -Pulled drlll plpe to 2201' and -
Waited'Z'hcurs.‘ Mixed and pumped l6l f£t3 of class "B" cement
premixed in'a 2:1 ratlonw1thuPerllte, 406c81llca,Flour,'3%;Gel'
and 3% CaCl,. Displaced with 168 ft3 of.water‘(plug #23),

Pulled pipe up hole and waited for cement'to'set3up.:dRan in the’
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hole to top of cement at 2215t. ‘Pulled pipe up hole to 1500

and attempted unsuccessfully'to fill the hole with 300 bériaiﬁ;‘
of fluid. Ran'in the,hole to 2201°'. Halliburton mixed and.
pumped a 112 £t3 slﬁrry consisting of 600'lbs Gely 75 1bs floF
.cele; lOO lbs Unlbeads and 300 1lbs of lost c1rcu1atlon materlali;
followed by 352. ft3 of class "B" cement premlxed 1n a l l ratio
w1th Perllte, 40o Slllca Flour, 3% Gel and 36_CaC12. .DlsplacedA
w1th 134 ft3 of water (plug #24).' Pulled plpe'to4l475"and~Walt?‘
ed for cementltorset up.; Filled the wellbore with 30 barrels;of
water. Repaired rig drawworks"and lald down 75‘joints of drill:
pipe. Installedubanjo box,.Grant'rotating”head aad flowline .

in preparatioﬁ-for aeratedbdrillingl :Picked up SO”joints of

5", 19.5 #/ft~,Grade—3 drill pipe. Successfully:tested,blowodt
equipﬁent. Ran in the hole to 1535' with 12- 1/4" dlllllng assembly.
.Blew the wellbore dry in attempt to aerate fluld Contlnued
running 1n.the-hole1to 1601"'. Cleaned-out cement'strlnger from
1601' to l842',with‘fﬁll returns of~non—aerated.ﬁudg_‘Cleaned'out.
solid cemeﬁt fromv1842',to*20907 with:full returns‘using mud~asi

- the ciroﬁlatibgimediuﬁ; Commenced.aerating mud’with'a 3541_air—
mudiratio. Cleaned,out cement:and fill from 2090'_to,2342l‘Withl
full‘returns; using aerated\mud as the circulating_mediuﬁ.' Drill—
‘ed 12-1/4" hole-from 2342"to 2400' with intermittent:returns>to'

: 2390'vand no’ returns from 2390" to 24b0‘ ‘Pulled. blt to 1475°'.
(Fluld level . at 1750")' Formation takes alr at 325 psig surface
pressure. Ran in the hole-to 1750"' and broke c1rculatlon with

aerated mud. - Ran ‘in the hole to 2400' ' Unable to 01rculate.t
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qulled'tovZOOOF'and‘broke,circulationpwith-aerated'mud.;ﬁRan‘in'
the hole to 2400'. Unablé rtob circulate. Pulled out of the hole
to r1g up for foam drllllng Ran in the hole to 2375'. :Unable”(
to circulate w1th-foam. "Pulled up hole to 2015' and broke oircula—'
tion. Drilled.l2—1/4f hole;from 2400" to 2486' usindvfoam as |
'circulating medium.' Hole was producino:water'atuarrate of 600
barrels per hour. After filling the sump with water, drllled

l2 1/4" hole from 2486" to 2606”.by pumplng water back 1nto‘the“n
h.hole w1thout,returns, Pulled:four'stands of 'drill pipe.tovre— o
place‘rotating head rubber; Encountered 34’,of-fill7whilehrunning
- to bottom. . Unable to break:circulation with;air‘foam below~2100f;
Pulled out of hole and stood back drllllng assembly Ran.in the .
_hole to 2575'.w1th open ended drill plpe.‘ Ran max1mum readlng
_thermometer to 2575'. Temperature after 14 hours statlc was,
192°F. - Pumped 425 barrels of water. through drlll plpe Halll—
burton mlxed and'pumped 367 ft3 of class "B" cement premlxed in

a ratlo of- l 2 with’ Perllte, 5% Gel and 2% CaClz. Dlsplaced -

with 34‘ft3

:of~water, Stuck drlll plpe whlle cementlng . Worked
free withi200 000#‘pull over weight. of drill pipe. Pulled up

hole to 1575' and cleared drlll plpe with 168 ft3 of water ‘Pull—
ed out of hole and waited for cement to set up. ‘Ran in the hole
‘to top of soft-cement at 2089"f Pulled out of hole and plcked up'
hottom’hole*assembly 'Ran- in the hole to top of cement at 2027°'.
Drilled cement stringers w1th foam and aerated mud. from 2027' |

to 2089'. Drilled hard cement from 2089' to 2165'. The Hole

produced'approximately“lGBO'barrels of water_at‘approximately -
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ld barrels/minute while'drilling-from:2120f to,él6$'., Pulled'out_
of'hole and stoodihack drilling-assemblyf Ran in the hole to .
.1560' with open-endedldrill pipe. Pumped 1680 barrelsdof water.
:in;the holel Unable to flll the. wellbore.l Ran in the hole to - -
2139' Halllburton mlxed and pumped 215 ft3 of class "B“'cement
premlxed in a 1:1 ratio w1th Perllte, 4/ Gel and 2° CaC12 ‘ Dis—":
placed with 168 ft3 of water (plug #29) ‘ Pulled drlll plpe to
1475"and pumped 280 ft3 of water on top of cement ' Pulled3up
hole and walted for cement'to set'up. Ran in thechole-toitop‘of
cement at 2077f.'rPulledaupvhole to 2046'. Halliburton mixed‘,
and pumped 250hft3:of"class "B" cement'premiXed*in a l:l’rathT,
with Perlite,'40%hSilica'Flour and 3% Gel. - Displaced cementgwith
100 ft3 of water (plug #30).. Pipeﬁcommenced'sticking-' Worked :
_plpe up the hole pulllng 150 000# over weight of plpe.» Pumped

- 500 barrels in the’hole4 .Unable to- £ill the wellbore. Ran down
_hole and tagged-topdof»cement.at 1885"'. ; Pulled up hole to 1860".
Halllburton mlxed and pumped 250 ft3 of class "B"'cement pre- -
,mlxed in a 1:1 ratlo w1th Perllte,-40/ Slllca Elour_and 3% Gelf:
Dlsplaced cement w1th 140 ft3 of water (plug #3l)é. Pulled;pipe
to 1425' and walted for cement to set up. Ran in the holepto'topp'
of cement at 1697':: Pulled up hole to 1675'. Halliburton mixedp
and pumped 250 ft3 of. class "B" cement premlxed in a- l 1 ratio
w1th-Perllte,g40 Silica Flour, 3% Gel-and 2% CaClz. »Dlsplaced
with 134 ft3 of water (plugn#32).k Pulled out of hole and waited -
for cement1to‘setlup._ Filled;the wellbore with 125”barrels‘of
water. Ran’in»the'hole‘toatop of cement*at 1553' Closed plpe
rams and squeezed away 168 ft3 of water to the formatlon at.

250 psi surface pressule. Halllburton mlxed and pumped through
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open ended‘drill‘pipe at,l490', 250 ft.3 offclass‘"B" cement pre- -
| mixed in a 1:1 ratio with Perlite,'40%-Silica Flour and 3%-Gel.
Displaced with—llZ'ft3 of.water (plug #33); 'Pulledddrill'pipe'

to 560'. Closed pipe rams and squeezed away 14 ft3 ef mud at

900 psig7surface pressure. Released ‘pressure and pulled out of
hole. Ranyin:the hole with 12—1/4"Qbit to top of cement at,1368f.
Shut down operatiens‘due to heavy snows and ground blizzard oni
‘January.23, 1978,‘opened~road tolthe rig;and;relieyed crews.
Drilled firm»cementffrom l368l to 2006';‘using‘mud Qitn full
returns. Clrculated to clean the wellbore and pulled out of the
hole to change the drilling assembly. Installed a jet sub and ]
rigged up for aerated drilling;, Ran in the-hole and broke-
circulation withbaerated mud. - Drilled flrm cement from 2006 t
2300" with full returns and no additional fluld entry in the well-y
bore. Drilled_softfcement from 2300' to 2393 and firm cement
from 2393' to 25‘82';.‘ Cleaned out £i11 from '2582," to 2606' with
.good returns using aerated mud.’ »There was no 1ndlcatlon of fluid
entries, Drllled 12-1/4" hole from 2606'.to 2616'. Hele cqmmenced
-making:approx1mately.300 barrelsnof;watereper-hour.' Continuedj
‘drilling 12-1/4" hole from 2616' to 2804" -using‘ aerated fluid.
‘The'producing rate‘of Water from well continued increasiné'with
depth_from 300" barrels/hour at 2680‘“to 750'barrels/hour at.:dﬁ
'2760f; Due to. “the lack of freeboard 1n-sumpy the holehwas drilled
froﬁy2760' to 2804‘eby pumping water through bit, without air,..
with no returns.' Pulled outlef hole and steed'baCk‘drillingl
assembly Ran in the hole" to an obstructlon at 2780"'. withropen

- ended drill plpe. rPumped~9000 barrels of water into the wellbore
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v‘from the sump. | Halllburton mlxed and pumped through open endedv
drlll pipe at 2765', 312 ft3 of class "B" cement premlxed_ln'a
1:1 ratio w1th Perllte, 40 SilicaeFlour,.O;S% CFR-2, and‘3% Gel.
Dlsplacedvcement w;thv224ift3dofdwater.,'Pulled drill pipe to:"
1472' and'walted seVenthours-for cement‘to set up.‘ Ran in the
hole to top Iof'.-r‘Cement,::at_275‘4'. pulled drlll pipe to 2731' |
Halliburton'mixed and pumped 312 ft3'o£ class “B" cement premlxed
in‘abl:l ratio'with Perlite, 40% Silica Flour,'and 3% Gel. Dis-
placed ce'ment-:with'223f ft3- of iwater (plug #34). Pulled drill *
pipe to 1510' and walted for cement to set up. ~Ran +in the hole
to top of cement at 2543' -'Pulled out of hole -and made up drill-.
1ng~assembly, ,Ran back~1n.the hole to.top of cement at 2543;
andlbroke»circulation~withAaerated mud ~ Cleaned out.cement from:
2543" to. 2804' ‘Had a water entry at 2650' D’rivlled.lz—l/é}_"

- hole wrth aerated mud from 2804' to 3304‘ ' Pulled out of hole
and stood'back drllllng assembly._ Ran 1n "the hole w1th open o
ended~drill pipé to. topfof‘fill at‘3201'“'hRan drlft‘surveys-andi
maximum readlng thermometers as follows. 3192°': 5?15f,>2825F3
at 5 hours statlc and 288 F at 6 hours statlc."Pulled out.of.
‘the_hole. _Made.up,l2—1/4" blt‘and relocated jet subs. Ran‘in.
the hole and cleaned out £ill from 3201' to 3304'. Drilled
12—-1'/4"j;hole'-vf'romf.33104'_ to 3448'. ‘Pulled out of the hole and.
prepared,to runfﬁlectrlc»Logs]~'Pumped sump water to COol‘the
wellbore‘whileirigging up'Schlumberger-equipment.» Ran,DlL—S

from 3443"' to~1552'“. Ran Neutron-Gamma Ray with Caliper. from
,3443’ tov1552':%_Ran Temperature Log from 3443' to the surface.m
ngged down Schlumberger equlpment -Ran in the hole w1th open

"ended drill plpe to 3259"7 Pumped 600 barrels of water down_ .
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the wellbore.  Rén down héle to_3440f. Halliburton mixed and
pumped -187 ft3jofrciQSS””Bﬁ cement premixed in.a réﬁio of 1:1
With Perlite,.40% Siliqa;Flour,'3% Gel and 0.5% cFR—2,' Dis-
placed'cementiwith'2_58-ft3 of»Water,while workiﬁglpipelﬁé?éhdga  
down. ‘Pipe.commeﬁced sticking. Stbpped_displaéiﬁg' and worked
pipe free.-.Puiied_out~of the qué to wait for cemenf to sét up. 
~ Picked up drilling éssembly and raﬁ invthe,hblé to. top of cement
‘at 3165'.“ ﬁnable>to bféak éiréulation. Pulled out of the hole
and installed jet subS in ﬁherdfill'stringf_ Drilled-dement_
ffomuélGS‘ to 3360‘ while c;rculéting Qiﬁh-aerated~fluid; ,Con—
tinued‘circﬁlating with aeratéa-system:té élean and condition the
Welibore for running casing. RiggédAuﬁ'equipmentahdvran 5L .
‘joints (2014.55') of 9-5/8", 404, K-55 buttress casing. . Hung

- casing inside of 13—3/8"-casing with shoe ét 3357‘(‘baffle,¢ollar‘
at 3278‘,.Lyqns ECP packer at 2014{,'Howéo’F.o,fcémeﬁﬁer ét‘2004;
and Burns 13-3/8" x 9%5/8" éingle_slip linervhénger;atil345r. "
Pulled.out70f¢the{hole_and,laid'down*linerigettiné tools. Ran
‘in-the,hole'with HOWCO F.o. running tools and stabbédlinto the
béffle collar. Pumped 360 barrels of_watér'to cool the weilbore
and-p:epare for cemenﬁipg'first éﬁégeg Halliburton éeméntéd thé )
first stage, through drill pipe~§tabbedyinto-the baffle collar at |
3278"as follows: precedéd cemeht'with'336‘f£3_ofiwétér énd'112f '
ft3 of HY-VIS Gel pill.-'Mixed_and pumped l250;f£3 bf,ciéss."B"
'cemeht~premixed in'é.lél‘ratio:with Pérlite, 46%‘Silic§'FlQuf,
3% Gel, O;S%~CFR—2 and 0.42 HR—?y'follcwed.by~3és ft3:§f ¢1ass
“Bﬁ:cement‘prémixed with 40% Silica'Fioﬁr, 0;75%.CFR—23and 0;2%“_
HR-7. Displaced witﬁ 294 ft3 of water. Seated latdh—inlﬁlug

with 1500 psig sﬁrfacé-presSure. Pulled the F.O. isolétibn packer
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up hole to 470‘..vAttemptedﬁto'inflate Lyons~packer.' Isolationj |
packer failed Pulled out of'the holerand_replaced cups'on ‘ |
isolation packer. Ran in the hole and worked packer into’thei
liner. Pressured to 1600 psig to 1nflate _Lyons packer."Ex—
perienced .a sudden lossvof pressure. ' Pulled out of the holeiand-
replaced damaged’packer,cupSQ Rah'back in'the‘hole and attempted
unsuccesSfully‘to pressure LfOns packer. Pulled out’of thé ‘
hole and found.by—passivalueistuck’in open position. Repaired
value‘and ranbbackvin;therbole. Packer failed again. Pulled’out
of the hole and_found cups damaged;-:Ran,inlthebhole,and set-
9-5/8" RTTS at 1918'; Inflated Lyons packer with 1500 p51g -Ré—,
-leased pressure,audfopened F.O. cementer.. Pulled out of -the |
‘hole and laid-down RTTS packer. Ran. in the hole and set HOWCO . .
'_EZSV Retainer at l805l.}-Pumped SOOYbarrels of.sump water_tbrouéh
F.O. portsfto cool the Wellbore@. Halliburtou mised:and pumped,.
~through F.O. ports at 2004', 750 ft3 of class "B" cement pre- .
mixedwin a l:l ratio with Perlite,’40% Silica Flourg-3% Gel and
0.5% CFR-2. Displacedewithml85 ft3 of water. Pressure:built‘up
during'last halfvof job.:pMaXimum pump pressure was¢800‘psiq.‘
Pulled out of the holeﬂand chaﬁged out.drill-collars while.wait— i.
ing for cemeut to set up; .Ran in the hole‘with»12;1/4"'bit aud-
cleanedfout cement from 1323 tou1345'? Pulled outbof'thetholef
Aandfstood back-12L1/4“~drilling assembly. Ran iu the-hole with .
f8 3/4" drilling assembly and drilled cement stringers from 1345
to 1805“ Successfully tested liner lap to 580 ps1g surface pressure
(1162 psig at the lap) for 25 minutes.- - The test was‘w1tnessed by
abU S.G.s. representative. "Ran in the hole with- 8- 3/4" assembly

and drilled out EZSV Retainer. Continued cleaning out cement
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from 1810"' to 2007' AMade wipervrun.tc 3065' and pulled out of

the hole;'.ngged up Schlumberger equlpment and ran temperature. A
log from 3052' to- surface. Max1mum temperature at. 3052"was o
‘322°F'- Ran in the hole with 8- 3/4" bit and cleaned out . cement 5d
from 3065' to 3278"'. Drllled baffle collar at 3278"and cement

to 3312f. qulled-out of the hole. ngged.up Schlumbergerlequipe :
ment and ran "Cement Bond-LogJ from'33lO' to‘l345':with»the follow; '
ing results; poor tond.from,3310f-tc 3136'; poor bond frcm 3130"
to:2990'},fair bond frcm-2990';to'2760'; good'bondpfrom-27b0' to
»2014i; and excellent~bond.from 2014' to 13451.p_Riggedtdomn‘

: Schlumberger equipment and‘ranlin thelhole;to‘3312"with,8—3/4fc
drilling aseembly, Cleaned out cement to 3448'.. The maximum.
recorded deviation in thev12—1/4" hole was SIdegreesiand 30.

‘minutes at a depth of 2776' with a temperature of 300°F.

8-3/4" HOLE-SECTION'.l 3448' to -

Drilled 8-3/4" hole-from‘3448'"tc 3495‘vwith full returns,'u51ng
mud as the circulating mediuml ,Encountered a 4' void at 3495* andf
 lost full returns. D'r'illed.8—3/-4" hole from 3499' to 3629' while .
pumping mater tnrough the bit, Without.returns'to thecsurface. :UnF
able tc.register surface~pressure_Wlth a,pump rate cf 960fgallons
per*minute. Pulled out»of'the holeaand placed jet‘subs~506'-and |
1oooﬁ,abave the bit. fRan.in the hole to 3629 and'broke”circulae '
tion with aerated mud. Drilled 8-3/4" hole from 3629 to 3800"
with aerated”water with returns tO'the~eurfaceﬂ‘ Drllled from 3800'
to 3975' by 1nject1ng water at a rate of 720 gallons per mlnute

without returns to the surface. Broke 01rculat;on at13960' and cleéan-
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éd_fill from 3960"to 3975" aftef tripﬁing for‘new bit.: brilléd 
.with aerated.waterlfrom 3975" to.4135f. Drilledr8;3/4" hole
from 4135f{to 4325' without réturns_while injebtinq sump wafer,
throﬁgh bit at a rate Qf 880 géllonsvpér minuteﬁ(gpm).,'Broke'.
icirculation witﬁ aeraﬁed wafet,and‘édntihﬁed dfilling 8;3/4" j
hdle'froﬁ,4325' to 4415". .Cléaned out £ill from 4372 to-4415'-'f-
after:trippin§~fof new bit. Continued drilling 8—3/4“ hole
_from‘4415' to:4550':ﬁsihg:aerated wafér éS the ciréulating mediuﬁ;
Due to'lack‘of sump capacity,: shut off aifland'éohtinued dfilliﬁg
8-3/4":holé from~455§' to 4789' by injecting éuﬁp-water thréugH ’
the~bit‘withoﬁt returné.: Brokeléirgulétion,wiﬁh éeratéd water
and cle;;ned@ut £i11 from 4716 to 4789" »aft‘:e‘r ‘tripping for bit.
Drilled'8—3/4" hole from 478§' £0:4944[;wi§hfaérétéd water}

 from 4944' to 5018° while'pumpingvsﬁméjﬁatef through the bit
'  without returns; froh 5018' to 5023" qSing aerated wétér;-from
5023' to 5140' while pumping produced:Water Athroug'h '£he ‘b‘it wi“th—'»
out returns ahd;frqmv5140"to_5216';with aera£ed Waﬁer;-_Drilléd.
8-3/4F hole,from?52l6' to 5385f While pumping watér thrbugh fhé
vbitvﬁithout returns;.from 5385" £0'54l4f'withféerated Wafef;v
from 5414' to 5486"' pumping éump water throuéh the bit Withoﬁt're—
turns andlffom 5486"' to 5619’ with aeratéd waﬁer. Spline on
'compound»éhaft:parﬁed whilé puliihg Oﬁt'Ofvtheihole;- Continued
Abulling'out,ofgthewhole Qith.éné_engine.  Changed,biﬁ‘énd ran.ink
.the‘hole to 5619 with'ﬁo“fill.-jDrilled]8—3/4".the to 5710' with :
aerated water. Sump full. -Unable to dfill—While injecting be;.

cause of inability-to use #lrpump duélto parted shaft in compound.
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Pulled bitrup hole to 3205' andvinjeoted sump water whilerre—‘
pairing cOmpound.\ After,repairing compound, injected‘with:both
pumps for fOur;hours."Rah'to bottom<without encountering'fill

and broke circulationfwith aeratéd water;~ Drilled-8—3/4flholen
from. 5710' to 5815' with aerated water;‘from 5815'fto~5980'

by -pumping sump water through the bit: w1thout returns;. from 5980"
to 6120' w1th aerated water and from 6120' to 6168' whlle pump~~
1ng sump water through the b1t w1thout ‘returns. Trlpped:tor
change out blt and rep051tlon jet subs.»-Ran in the hole to .
6158} and broke circulation. Drllled.8—3/4" hole fromh6158' tor
:6290"with aerated'water; from 6290' to 6451' whlle 1nject1ng
sump_water through bit without'returns, from 6451" to 6555‘ w1th '
'aerated water.and from'6555' to 6671' while pumplng sump water

: pthrough,bit without returns. ’Drllled w1th aerated water_from_s
6671" to 6727ftand drilled from16727f‘to‘6835'whiie~pumping sumpv
water through the bit without returhs. Trlpped for new blt and .
continued drilling 8-3/4" hole from 6835' to 6875' with aerated
.water;~'Pumpﬂsuctioh.oollapsedgwhile attempting to.pump_sumpﬂwater,»
:Pulled bit to 3300'fand‘replaced suctionvon.pumps; Ran.in‘ththole.

Pumped sump water through bit w1thout returns whlle drllllng 8~ 3/4"'

hole from 6875' to 6947" . Drllled from 6947 to 7003"w1th aerated'

water. ngged and ran- temperature survey at 6970' ‘ Temperature ?t
326°F. Drllled 8—3/4" hole‘from 7003/ to 7069' whlle pumplng
rwaterAthroughrthe bit;without‘returns; from 7069"to 7167' w1thv
aerated water; from 7167' to 7273"wh11e pumplng sump water through:r

the bit wlthout returns and from 7273' to 7323' with aerated water..
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Pulled out of the hole and laid down two joints of split drill
pipe. Ran in £he~hole to 7323' without ehcountéring fill._.Drill¥
ed 8-3/4" hole from 7323f:to 7386f‘while'pumping4sump-water £hrou§h‘
bit without returns and'ffom 7386 to 7512' with aerated water.
Commenced pumping Sump:Water through bit.. Pressure built to 1700
psig as_bitlélﬁgged,'thén decreased to 300 psig. Hole:commencédv y
circulating with aeréted'Water; Wdrked stuck Pipé freevand pﬁlled
out of;the'hole cheéking for washout in drill pipe;: Moved'jet.
subs up the hole.to l760'_ahd 2260 résbéctively and ran ih the'-
hole to . top of‘fill ét 7312';"Washed fill‘from 7312' to 7354'

with aerated Wa£ér. Unéble‘to éiréﬁlate guftings out of the hbie.
Pplled out of.the hole to check for washed out.drill pipe. . Laid
down one,joint Of split pipe. "Ran -in £he hole to 3325’ withva |
_sliék'bottom hole assembly. Jets weré placed a£ é'disfande of
4000 ahdeOOO'Tfrdm the bit. Pumped:sum§'water'into the hole and
ran in the hole to £ill at'7316'._.Broke‘circulation with aerated
water and cleaned out fill from_73l6? to 7485}. Hole was clean

- from 7485 t6'751295 ‘Dfilled‘8—3/4“ holé from 7512' to 7530'fwith_
aerated water. Pulled the bifAué hole to 3345', ‘Hole was tight
from 7485' to 7316'. Pumped approximately 12,000 barrels of sump
water info the hole. Pulled out of the hole to check bit. Ran ‘
in the hole‘té-an'dbStructiéﬁ at 7316°'. Washeduénd reamed ffdm
7316 to 7327 with aérated.freShfWaﬁer. Hole‘wés clean from
7327% to 7530'2V_Cohtinuedydrilliﬁg 8-374" hole with'aerated:fresh.
water from 7536' tb,7542‘.' Pipe'commenced sticking'whileArunhing;

survey at 7482'. Cut survéy-wire;‘dropping instrument and worked’
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pipe, from 7482' to 7400' before pu}ling free. Pnlled out;of

the hole. No tight hole-indioated fromA7327‘ to 7316'. anpedl~
‘sump water down hole to cool wellbore for.casing‘inspection Ioé.
‘Rigged and ran Dia—Log 13—3/8",Casing Profile Caliper Log from
1345"' to surfaoe.j'Log-indicated'749 to 90% of wall thiCkness re-
mainingr Ran Dia-Log 9-5/8" Ca51ng Profile Caliper Log. hTool
- failed. Pulled out of the hole and pumped water to cool the
-welibore. Re-ran 9 5/8" Ca51ng Callper Log from 3325°" to 1345'-
Log indioates less than 50% of orlglnal wall thlckness from 1814'
to 1815' and a. loss of wall thickness varying from 5° to 2lsvfor.
remalnder of 9- 5/8" casing. Rigged down Dia-Log equipment:' Ran -
in the hole_to 3325 with.8—3/4" drilling assembly;- Pumped re-
maining.sumphwater into the hole. Rantin the hole tov74l4'.--Waeh—
~ed and reamed from 7414’ to 7542' and drilled from 7542' to 7615

- with aerated'water. Tripped for bit.: Ran in the hole to 3320
and injected’water,from Sump-intorthe”hole.: Ran'in the hole'to
7495"' and broke circulation with .aerated water. Washed‘and reaned
from 7495' toA7615f and drilled 8—3/4"'holevfrom.7615'.to 7700°".
Pulled blt to 6250' and buﬁped approximately 12,000 harrels of
sump water into: the hole Ran in the.hole to’7625i and broke
bcirculatlonvwlth aerated.water._ Washed and‘reamed.to 7700'-and -
drilled 8%3/4“ hole from 7700'-to 7735}. Pipe;stucktwhile driii—-
' ing. ;Worked pipe free after twoahours.‘ Pulled out of the‘hoie
and - stood haok-bottom hole'aesembly.; Ran in'thewhole to 3312"with
open ended . drill pipe. Injected air through drill plpe at 3312!

unloadlng water for 30 mlnutes whlle rlgglng up "Go International"
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logging equipment. ‘Ran "Go International".temﬁerature survey to
fop of obstruction at 7320'. The recbrded'temperaﬁure_froﬁ‘3440':
to 6125 started at 299°F.andrincfeased gradually to 33§°F at
'7320'. Ran Spinner Survéy;"Fluid level wasAat 1310'. Tool
failed. PuliédIOut of‘the hole and waited 12 hours for tempera-
ture build-up. .Re—ran temberature survey. .Survey indicated 340°F -
af 2500' and 298°:to'300°F from 3500' to 6000}. Témperaturé-
gradually increased from 300°F at 6000 t§-344°F at 7300'. Wait-
ed 9.additional hours for temperature build—u?.,.Ranj"éo Interna— 
" tional" temperature log #3 to 7334' and recorded'temperatureé'

as fdllows: 200' = lZO?F, lOOO‘ = 218°F, 2500'«=v332°F, 3000" %
320°F, 4000"=-295°F, 5000' = 295°F, 6000' = 297°F and 7334' =
341°F. Ran,“Go.Interﬁational":Spinner Survey. Survey indicafed
no fluid movemenﬁlat 3450'."Fluid was mdving down the hole at a

" rate of 55_géllons per minute'at-3515'and at a rate of 73'géllons

per minute.a£’3900ﬁ."Tool failed. Pumped water thru kill line

»'L?atgq rate of 522fgallons.per minute with no response fromlspinner..

 ARén temperatu%e log #4 with the folloWing resﬁlts: 3300‘ =x207°F,.
6000" = 242°F,H6200"= 327°F, ahd_7320' = 353°F. Pulled out of
the hole and riggéd downs"Go.International" logging.équipmept,’
Pulled drill pipe out of theAhole and made up 8-3/4" dfilling. 
assembly. Ran in.the holé‘fo 7375' and broke.circulaﬁién with
vaerated water; 'Washed and rotated through tight hoie froﬁ 7375"

- to 7425'.. Ran~in the hole to 7641'. Broke circulation with |
.aerated'water and washed énd»reamed-from-764l"to 7705‘; .Circulat—

ed to clean the wellbore and’puiléd up the hole to 7200'. Pumped
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- water from sump into the wellbore. Made wiper run to 7700f,hhtn
Pulled out of the hole,and rigged_uvachlumberger equipment;‘

Ran DIL-SP Log from:7682' to 3357; - Maximum temperature reading
‘was ‘331°F. Ran Gamma Ray Sonlc Log from 7681' to 3357':and

Gamma, Ray—Neutron Density with Caliper from 7678' to 3357{f
Schlumberger ran temperature log from 7550' to;surface_with a
hmax1mum temperature of 337 'F at 7550°'. Ran Dipmeter from:6060'

to 3357'. "Rigged downchhlumberger-and_ran in‘the hole-with
8-3/4"'hit»to obstruction ana tight hole‘at’7663f; Pulled out of-
the hole and prepared to run'7":combination-blank and slotted

" liner. Ran 106 joints-(44'41 77') of 7", 26%, K—.55 LT&C oomb'i-
nation blank and slotted (20 2-=6—~ 60) ca51ng llner Hung liner with-
Halliburton cement'gulde shoe at 7605'a Baker. baffle ‘collar at
4049', Lyons ECP packer. at 3595‘, cementnng port collar at 3992',
and top of ‘Burns 9-5/8" x 7" llner hanger at 3163' : Slotted joints . -
were spaced at various intervals from 7560' to 4200°. Unable to
release setting tools after setting'liner hanger.. Also,’iiner
would not move up hole.. With-Lyons packer set and cementing ports
open, pumped cool water through drlll plpe in an attempt to- shrlnk
‘setting nut. Contlnued working rlght ~hand torque into settlng
tools in‘an attempt to release from liner hanger. ngged upr"Go.
h International"vand fired*three'Separate string shotsiin liner-
hanger in’an attempt to jar'tools free. Ali attempts were un-
successful. Fired string shot and backed off at top-of eetting_
tools.' Pulled out of the_hole and ranhin the'hOIe with"bumper

sub and six 7" drill collars. :Screwed into top of.setting tools.
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Pumped cold water through hanger whlle bumplng down and torqulno

to the rlght. Unable to move the settlng‘nut. After ten’ hours,
slips on casing hanger released. Pullea casing up the hole to re-
place Burns liner:hanger; .ﬁnrns linervhanger'was diStorted (neckedu
down - below Sllp area, sllp grooves-bulged and top of tle back
receptacle rolled 1nward) “Rigged up7to.lay‘dOWn 7" .llner.j Lald_V
'down Burns llner hanger, Lyons ECf packer (rubber element missing).
“and 106 jointetof 7Y, 26%, LT&C-blank and slotted'casing;. Daﬁaged'
foﬂr.joints'ofVcasing»whileaattemptlng”to.break connections.-
Rigged<down caslng tools,a.Madevnp‘8~3/4" bit on threex7" drillv‘
collars,‘rRanrin;hole“to’obstruction:at 7653 " .. Pﬁlled bit to-3345':
and‘broke'circulation.with aerated water Clrculated for four.
hours and'let well~die. Ran in the hole to 5480' and“regalnedncir— _
onlation.' Circnlated for“two hours to oool‘the wellbore, thenilet‘
the well _die.- Ran in.the-hole to 7653l with.no additlonal £i11-.
Pulled out of the‘hOle and rigged»up to rerun 7 liner.\ Ran‘72
joints’of»7"g.26#, K=55, LT&C blank ca51ng and 36 joints of 7"

26#, K—55,.LT&ijerforated casing (4507'); 'Hung liner with Halll—-
burton cement;guidevshoe.at'76l5', Bakerlbaffle plate.at 4053'}
Lynes ECP packer at'3999',ecementing collar>at'3997'_and Midway
liner hangertat 3084l ..Halliburton mixed and pumped-560vft3'o

H,0 and 138 £t3 of gel Hy0 followed by 187 f£t3 of class "B" cement

2
premixed in a l l ratio with Perllte, 40° Silica Flour, 3° Gel

0.5% CFR=2 and_o.4% HR-7. TFollowed this with 81 £t3 oflclass "B"
'cement‘with-40%‘5iliéa Flour.'FDlsplaoedtWith~49'ft3}H26. Closed
cementing port with.800 psig eurfacelpreesure. PulleaioUt of:the.

hole and laid down liner setting andvcementing tOols;"Ran in the
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hole to 2850' with open-ended drill pipe. Laid.down 5" drill

pipe, 15 - 7"-drill'collar5'and 6 - 8" drill collars. Rau'iu the
hole with 8-3/4" bit to top of 7" liner at 3084'. Attempted un-
successfully to fill the wellbore with water. ?ulled outAof the ﬁole
and picked up Halllburtou 9-5/8" RITS packer. Ran inkthe hole and
set packer at.3034';_ Filled annulus with water. Halliburton“
Hmixed and pumped through‘packer,560’ft3 of4water‘followed;by 185 ££3
class “BlI ceﬁeht preﬁixed ih~a 1:1 ratio with Perlite, 40%'Silica
Flour, 3% Gel and 0.5% CFﬁ—Z followed by_81 ft3 class "B" cement
with 40% Silica Flour. Displaced‘cement with 330 ft3-Water ‘dNO'
pressure build—up ' Pulled out of the hole and ran back in with pack—‘
er and unsuccessfully trled to set it. . Pulled out of hole and

found rubber packingvelements missing. Ran 0.E.D.P. to 2100,

and puﬁped water to cool hole. Ran'and set RTTS packerrat 3034'.
Filled annulus with water aud thenfpumped 560 ft3 water}through

the packer at a flow rate of 8 barrels per minute and w1th a sur-
face pressure of 800 psig. Mixed and pumped 244ft3'"B" cement
premixed with 40% Silica Flour and 0.5% CFR»2 The‘pressure in-
creased to 850 psig. The packer started leaklng at that pressure.
The packer was released-and'pulled out of the hole. The packerv
rubbers were damaged and had to be changed. Ran and set packer at
2921’, The annulus- was filled with Water} Halllburton mixed -
.and'pumped.560'ft3'water through the drill pipe. ' The Water>Was.
followed‘by 1000 -£¢3 "B".cemeut premixedlin“a 1:1 ratio With Per-
lite, 40% Silica Flour, 3% Gel;vand d;s%‘CFR—z.- It was displaced

with 336. ft3 water. Pressure built' to 900psig and then broke back |
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to 400_psigA Released the packer and pulled out of the hole.
.Ran in the. hole with 6 1/8" blt to an obstructlon in the 7".'
casing at 3137f. Started c1rculat1ng with water and cleaned-out’
cement and ruhher_from‘3137‘-t0 3140' with full Circulation.:‘
Pulled out of hole. Ran andfattempted to set'a 7" RTTS packer

at 3100"_ The packer falled and was pulled out of the hole._

Ran and set a 9- 5/8" RTTS packer at’ 3010' | Pressure tested liner
lap to a surface pressure-of 400 psig. The hole went on ‘vacuum.
The packer was pulled and reset to 2915', and the annulus was flll—,
ed wlth water. Halllburton mlxed and pumped 280 ft3 water. follow—
ed by 675th3 fB" cement premixed in a l:l ratlo-w1th-Perllte,.

3% Gel, 40%»SilicavFlour, and 0.5% CFR-2. That was . followed by
'200 ££3 of’thevsame'mixture-plus‘2% CaClz., It was dlsplaced with
319 ft3 water Unseated packer and pulled out of the ‘hole.
Cleaned out cement w1th 8-3/4" bit from 2427' to’ 30847.' Pulled
out of holevand ran in with 6-1/8" bit to 3243'. -Pushed packing.;
rubber which washobstructing'the-hole to 3990‘. ~Pulled out of
hole and ran'and.set.a 9*5/8"'RTTS packer at 3040':',Testedﬁlap__
“to a'surface pressure_of.BOO psig. Hole went on vacuum. Halli—l
burton”mixed-and pumped-ll2'ft3 gel—water mixture followed by

750 f£t3 "B" cement/ premixed in a 1:1 ratio with Perlite, 40%
Silica Flour] and 3% Gel;“ Pump pressure built to 500 psig and -
then broke to lOO ps1g . The mixture was displaced with 360 £t3
water. Ran 1n hole w1th 8-3/4" bit to top of llner at 3084'1

‘No cement Was:found on the top. of the'liner.» Pulled out of_hole'
and'ran in with open_ended drlll pipe to 3080°'. Halliburton '

mixed  and pumped 56 ft3 high viscosity gel-water mixture followed
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‘d by 167 £3 fB" cement premixed ln.a 1:1 ratio with Perlite; 40%

| Silica Flour, 3% Gel and 2§'CaC12 ‘ That was displaced with 263

ft3 water. - Pulled out of hole and ran in to top of cement at 2920'f
with an 843/4" bit, Drllled out cement from 2920' to liner top
at-3084f. No fluld was lost. Pulled out of~hole»and ran jin with

a 6—1/8"'bit,to‘3084'.r'Attemptedhto_circulate;but.the:bit’plugged,
Pulled out of holefandhcleaned bit; Ranxin hole and started
circulatiné;' Drilled cement from 3084 " to'3088f. Ranvlnfhole to
3990'. ' Drilled pluo'in’port'collar from 3990' to 4001' with full
returns. - Ran in holeeto~baffle at 4050°'. Drilled-out baffle and
lost.returns.‘ Pulled out .of hole and ran ' in with a 6- l/8" bit to

7610' pushlng junk from baffle and plugs ahead Pulled out of hole.

Removed the blOW‘Out preventers and 1nstalled a ca51ng hanger spool,1~

spacer spool and a- WKM master valve : Relnstalled the blow out
preventers g Ran 75 jOlntS (3095 15") of 7", 264, K~55, LT&C casing
into the tlevback receptacle at 3084‘»‘ Plcked'up.the-blow out
preventers*and 1nstalled-the cas1ngghead slips.. The”7“‘liner'was"
landed with stabeln mandrel 14" inside the tie-back receptacle,
leaving- room for 38" of" free travel to the bottom of the receptacle
.Relnstalled the blow out’ preventers and ran in: hole with a 6- l/8"
bit to 4710"." Pulled out of hole laylng down drlll plpe and - tools.
Closed the master valve and removed - the blow out equ1pment
Pumped water from sump 1nto well followed by 1400 barrels of. fresh
water. Applled 400_ps;g,alr,surfaceapressure-to well. Closed well

in and released the rig.



Well History™

A Union Oif Company of California

TYPE WELL - . o
( Geothermal ) |Hot Water
" _[company v ] . L : ‘ C
o Union 0il Company of California - EC 7 26S - F 6W  [Balt Lakg
E LEASE WELL NO. COUNTY S : i
A ‘Cove Fort Sulphurdale Unit 42-7 Beaver
LOCATION : AREA ] ) . N .
SE 1/4- NE 1/4 NW 1/4 Cove Fort - Sulphurdale
ELEVATION SPUD COMP, ' ] ABAND. TOTA_L DEPTH PLUG . RECOMP,
6422"' 11/28/77 3/14/78 7735"
HOLE DEVIATION : .
— - 511.69 B.HL. - - '
CASING RECORD { WELL DATA
size |§EW | oeprn | FEPCFM W.5.0. - PERFS. | REMARKS erec. Lo 50' - 7695'
307 142f¢°

|Pumped..175. . cu.. ft.. exXcess. to. sump...Waited on.cement for .. ...

_Form 3358 (Rev 6/67)
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12/02/77
12/03/77

12/04/77 .

12/05/77
12/06/77

12/07/77

.2/08/77

12/09/77

12/10/77

12/11/77

12/12/77

12/13/77

12/14/77

"Contlnued -

| '3 hours. Cut off 30" conductor.and 20" casing. In-

- stalled 20" flange.v Nippled up blowout preventers.

255"

259"

Contlnued 1nstalllng blowout equlpment, whlch con-

sisted of a 20" double Shaffer and Hydril on the 20" -
X 2000# -flange which was welded to the 20". ca31ng. .
Attempted to test blowout equlpment ‘ :

Repalred leaks in connections and plplng‘between mud
pumps and standpipe manifold. Attempted unsuccess-

- fully to test blowout equipment. -Isolated pumps and
- tested blowout equipment to 500 psi for 30 minutes.
- Test was approved by U.5.G.S. representative. Drill-

ed cement from 233' to 255°'. Drilled‘l7—1/2"hole

© from 255' to 259'.

347"

492"

611"

746"

819
-~ and inspected drilling assembly. R.I.H. and drilled.
905

1096" .

1221°

1313"

1388"

Drilled 17-1/2" hole from 259 to 347'-

-Drllled 17 l/2"1mﬂe from 347' to. 492"

prilled 17- -1/2" hole from 492' to 586'. P.O.H. and

replaced shock sub. R.I.H. and drilled 17-1/2" hole.

from 586" to 611'

Drilled 17- l/2" hole from 611' to 746'. Lost pump
pressure. P.O.H. Parted pin on bottom stabilizer
leaving one 9"‘drill‘éollar, bit and reamer in hole.

Top of fish at 715'. "R.I.H. with‘ll—3/4" Bowen over-

shot w1th 8" grapple.l
Engaged fish. Chalned out of hole ' Laid fish down -

17-1/2" hole from 746' to. 819'.

'Drilled_l7fl/é"fhole.from 819' to 905'.

Drilled 17-1/2" hole from 905' to 1096'.

Drilled 17-1/2" hole from 1096' to 1221'. P.O.H.

‘to unplug bit. R.I.H.

‘Drilledul7—l/2" hole from 1221' to 1257'. Lost 500

psig punp pressure. . P.0O.H. and checked for washout.

'Bit washed out around two jet nozzles. Changed bit .
and R.I.H. Drilled 17-1/2" hole from 1257' to 1313°'.

brilled 17-1/2" hole from 1313' to 1388'. Lost cir-.
~ culation.. Mixed mud and lost 01rculation material
"to regain 01rculat10n. Lost 650 bbls of mud to the

hole.
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12/15/71

12/16/77

12/17/77

12/18/77

'12/19/77

12/20/77°

©12/21/77

1452°

- 1494"

1494 .

1557"

1557'

1557"

1557

Regained circulation. ’Dtilled from 13881vto'l452'.
Twisted off and left a bit, reamer, drill collar,

- shock sub, and two 8" drill collars in the hole. -

The pin had twisted. off of the top stablllzer.
R.I.H. with overshot and caught flSh

Recovered fish and .changed tools. R.I.H. and drill-

~ed 17-1/2" hole from 1452' to 1494'. . Lost circula- - -
. tion and P.O.H. R.I.H. with O.E.D.P. to 1457'. '
Mixed and pumped 198 ft3 of class "B" cement, 1:1

Perlite, 40% Silica Flour, 3% Gel, 0.5% CFR-2, 0.3%
HR-7. That was displaced with 100" ft3 of water.
Cement in place at 2400 hours. ' ’ '

Pulled out to shoe of the 20" ca51ng and walted for

" cement to ‘'set up. Attempted unsuccessfully to fill

the hole with 200 bbls of mud. W.0.C. and mixed .

" mud. Pumped 100 bbls of mud and filled the hole.

Found. the top of the cement at 1445'. Circulated
with no mud loss. P.O.H. to 1353' and closed rams.

-, Pressurized the hole to 100 psig at the surface and o

the hole took fluid. Mixed and pumped through

0.E.D.P. at 1353', 200 ft3 class "B" 1:1 Perlite

cement with 40% Silica Flour, 3% Gel, 0.5% CFR-2 and
0.3% HR-7. The cement was displaced with 100 ft3
water. P.O.H. and W.0.C. for 3 hours. Filled the
hole with 75 bbls mud.. The rams were closed and .
the. well was pressurized to 100 psig at the surface

~with no fluid loss. R.I.H. with 17-1/2" drllllng
- assembly and located cement at 1335' ' ‘

lDrllled cement from 1335 to 1475'. Drilled 17-17/2"

hole from 1494' to 1557' and circulated. P.O.H. and
laid down tools. ' -

Rigged up and.ran 40 joints of 13-3/8", 54.5# K-55

buttress casing. The shoe was located at 1552' and

the baffle at 1513'., Halliburton mixed and pumped °
2071 ft3 of class "B" 1l:1 Perlite cement with 40%

" Silica Flour, 3% Gel, 0.5% CFR-2, 0.3% HR-7. That

was followed by 184 ft3 class "B" cement with 40%
Siljca Flour and 0.5% CFR-2. Fluid flow to the sur-

"face was maintained throughout the job. 'Bumped plug

with 600 psig. W.0.C. and rigged down the blowout

. equipment.

. The blowout preventérs'were,remoVed and the 20"

casing cut off. A 13-3/8" casing head was welded =
on and tested to 1000 psig. No pressure was lost.

- A spacer spool, choke-kill spool and 12" - 900 double
. Shaffer and Hydril were installed. Co . S

Completed blowout preventer 1nstallatlon."Thedblow—.
out preventers were tested to 1500 psig. The lines
had to be.thawed out repeatedly while conducting = .
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12/21/77

12/22/717

12/23/71

12/24/77

12/25/77

12/26/77

1576 "

1806

1970

2218"

. 2244"

Continued -

‘teSts. The Keliy cock would not hold fuli pressure.

It would bleed from 1500 psig to 1200. psig in five
minutes. .The test was witnessed and approved by a.
U S G.S. representatlve. :

‘R.I.H. with a 12-1/4" blt to top of cement at 1497'

Drilled out .cement to 1557'. Drilled 12-1/4" hole

to 1559' and lost 350 bbls mud. Mixed mud and lost

circulation material and regained circulation.

~P.0.H. and found bit locked. Changed bottom hole |
- assembly and R.I.H. Drilled 12-1/4" hole from 1559'
- to 1576"'. : o o

Drilled 12-1/4" hole from 1576' to 1806°'.
Drilled 12-1/4" hole from 1806' to 1836' -and lost

total returns. Mixed mud and lost circulation material
and regained circulation. Drilled 12-1/4" hole from

'1836' to 1850' and lost circulation. Pulled bit to . -
" 1550" and mixed mud. Regained 01rculatlon after a

mud loss of 150 bbls. Drilled 12-1/4"" hole from:
1850' to 1970' with a loss of 50 bbls of mud. '

Continued drilling 12-1/4" hole to 2123' prior to
losing full returns. Pulled bit to 1450'. Mixed

mud and lost circulation material in order to restore .
mud volume in tanks. The additional mud loss was an

‘estimated 475 barrels. Gained full returns and con-

tinued drilling to-2175'. Lost returns at 2175'.
Estimated additional loss was 450 bbls. Pulled bit
to 1390'. Mixed mud and lost circulation materials.
Ran back in’'the hole to 2175" and continued drilling
to 2218' with full returns. Lost returns totaling

‘approximately 450 bbls. Pulled bit up hole to 1500'.

Mlxed nud and lost. 01rculatlon materlals.

Contlnued drllllng to 2238' w1thout returns.- Lost
an estimated 400 additional barrels of mud. - Pulled.

" bit to 1475'. Mixed mud and ldst‘circulation materials.

Ran back in the hole to top of £ill at. 2225'. Cleaned

out £ill to 2238'. - Drilled 12-1/4" hole from 2238'
- to 2244' without returns, losing an additional 400 .

bbls of mud. P.O.H. and stood back 12-1/4" drilling
assembly. R.I.H. to 2202' with O.E.D.P. Halliburton
mixed and pumped 250 ft3 of class "B" cement premixed

'in a 1:1 ratio with Perlite, 40% Silica Flour and

3% Gel. Displaced cement with 33 ft3 of water. Pull-
ed pipe up the hole to 1450 and W.0.C. to -set up.
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\2/27/77  2244' R.I.H. to top of c¢ement at 2119'. Attempted un-

successfully to £fill the hole with 300 bbls of mud.

. Pulled up the_hole to 2046'. -Halliburton mixed and
pumped 120 ft3 of class "B" cement, mixed in a 1:1

- ratio with Perlite, 40% Silica Flour and 3% Gel,
through 0.E.D.P. at 2046'. Displaced cement with
30. ft° of water. Pulled up the hole to 1506' and
waited four hours for cement to set up. R.I.H. to
top of cement -at 2119'. Halliburton mixed and pumped
250 ft3 of class "B" cement, mixed in a 1:1 ratio
with Perlite, 40% Silica Flour and 3% Gel, through .
O0.E.D.P. at 2046'. Pulled pipe to 1475' and waited
for cement to set up. R.I.H. to top of cement at
+2084'. Attempted unsuccessfully to.f£ill the hole |
‘with 250 bbls of mud. Halliburton mixed and pumped
150 ft3 of class "B" cement, mixed in.a 1l:1 ratio
with Perlite, 40% Silica Flour and 3% Gel, through
O.E.D.P. hung at 2060'. P.O.H. and W.0.C. to set up
for four hours. Filled the hole with 150 bbls of
‘mud. Picked up the 12-1/4" drilling assembly and
R.I.H. to a cement stringer at 1636'. Plugged the
bit:while attemptlng to clean out thls strlnger.

12/28/77  2244' P.O.H. and cleaned out the bit and bottom drlll
collar. Ran back in the hole and continued cleaning
out cement stringers from 1636' to 1990'. Drilled
hard cement from 1990' to 2214' with only partial
returns from 2184' to 2214'. Lost all returns at
2214'.- P.O.H. Removed drilling assembly and R.I.H.
to 2172' with O.E.D.P. Halliburton mixed and pumped
396 ft3 of class "B" cement mixed in a 2: 1 ratio
with Perlite, 40% Silica Flour and 3% Gel. - Displaced
cement with 45 ft3 of water. Pulled out of the hole

- and waited for cement to set up. . Filled the hole with
mud. <Closed the pipe rams and pressured to 200 psig
-surface pressure. Continued W.0.C. an additional
three hours. - ' s

12/29/77 ~ R.I.H. and cleaned out cement stringers from 1760
- to 1940'. Drilled firm cement from 1940' to 2244'.
Lost circulation at 2244'.  Continued drilling 12-
1/4" hole from 2244' to 2250' without returns. :
Lost a total of approximately 450 bbls of mud. P.O.H.
and stood back bottom hole assembly. R.I.H. to 2205'
~with O.E.D.P. Halliburton mixed and pumped 142 ft3
of Thix-Set cement premlxed with 13% Gilsonite and 1/2%
~ of Flocele/sack. Displaced cement w1th 196 ft3 of water.
~P.,O.H. and W. O C to set up : .
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12/30/77 2250' Pumped 450 bbls of fluid in the hole over a seven
hour period with no indications of hole filling.
Ran back in the hole with O.E.D.P. to top of cement
at 2222'. P.O.H. ~Fluid level was at approximately

~1850". "R.I.H. to 2220' with 12-1/4" bit. Obtained
‘a bottom hole temperature survey of 175°F. Drilled
“hard cement from 2222' to 2230'. Mixed mud and lost

~circulation material. R.I.H. to 1829' with O.E.D.P.

. Halliburton mixed and pumped 142 ft3 of Thix-Set
cement premixed with 13% gilsonite and 0.5% Flocele.
Displaced cement with 140 ft3 of water. P.O.H. and

- pumped 200 ‘bbls of mud over the next four hour ‘
period while waiting on cement. No returns to the
“surface. R.I.H. to 2230' with no 1nd1catlon of top
of cement plug

Fluid level remained at'approximately 1700'.

12/31/77 2250" P.O.H.
o ' - R.I.H. with O.E.D.P. to 1860'. 'Halliburton mixed
and. pumped 240 ft3 of class "B" cement premixed in
‘a’ l:1 ratio with Perlite, 40% Silica Flour and 3%

Gel. Displaced cement with 151 ft3 of water. P.O.H.
and waited for cement to set up. R.I.H. to 2230'
with no indication of top of cement plug. P.O.H.
. Found fluid level to be at approximately 1875'.
R.I.H. with O.E.D.P. to 2209'. Mixed and pumped
a 100 barrel lost circulation material plug. Halli-
burton mixed and pumped 120 ft3 of class "B" cement
- premixed in a 1l:1 ratio with Perlite, 3% Gel, through
. 0.E.D.P. at 2209'. . Displaced cement with 196 ft3 -
of water. P.0O.H. and W.0.C. for ten hours. Fluid:
level in wellbore was at approximately 1500'. R.I.H.
to 2230' without encountering obstructions. P.O.H.
Dry drill pipe indicated no fluid level.

1/01/78 2250' R.I.H. to 2169' with O.E.D.P. Pumped 45 bbls of water
o followed by 193 ft3 of class "B" cement premixed in
a 2:1 ratio with Perlite, 40% Silica Flour and- 3%
Gel. Displaced cement with 196 ft3 of water. P.O.H.
"and waited for cement to set up.  Ran back in the .
 hole to 2230' with no obstructions. Pulled up hole
.to shoe of 13-3/8" casing. No fluid level was indi-
cated on pipe. Ran back in the hole to 2220°'. '
Pumped - a treatment of 20 bbls of fresh water followed
by 20 bbls of 3% CaCl, with 400 # of sand, followed
by 5 bbls of water ana 30 bbls of NaSiz, "Displaced
with 30 bbls of fresh water. P.O.H. and waited four
‘hours for the solution to set up. R.I.H. to 2170'
with O.E.D.P. Halliburton mixed and pumped 180 fr3
of class "B" cement premixed in a 1:1 ratio with Per-
lite, 40% Silica Flour and 3% Gel. Displaced cement
' with 190 ft3 of water. P.O.H. and waited for cement
to set up. ' ' ‘ '
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el/02/78_-

1/03/78

1/04/78

'1/05/78

12250"

2307"

2342"

2342"

R.I.H. with O.E.D.P. to top of cement plug at 1953'.
Filled the wellbore with 325 bbls of mud. Lost re- -
turns after circulating for two hours. :P.O.H. Fluid
level was at approximately 179'. R.I.H. to 1946' with"

" 0.E.D.P. Halliburton mixed and pumped .100 ft3 of Thix-

Set cement premixed with 19% gilsonite, 0.5% Flocele,
and 0.1% Tuff-Plug. Displaced cement plug with 145ft
of water. P.0.H. and waited four hours for cement to

"set up. Fluid level was at approximately 45' from the

surface. Filled the hole with 75 bbls of mud. R.I.H. .
and cleaned out.cement stringers from 1535' to 1861'
Cleaned out flrm cement from 1861' to 1994"

Cleaned out hard cement from 1994’ to 2235'. Cleaned
out soft cement or. £ill from 2235' to 2250' while main-
taining. full returns. - Drilled 12-1/4" hole to 2252'.
Lost full returns. Hole on vacuum. Drilled from 2252"' -
to 2275' without returns. Pulled bit into 13-3/8" cas-
ing. Mixed drilling mud. R.I.H. to 2275'. ©No fill

‘on bottom. Continued drilling 12-1/4" hole from 2275°'

to 2298' without returns. Lost approximately 500 bbls

.0f mud. Pulled bit into 13-3/8" casing. Fluid level

was at approximately 360'. = Mixed mud and lost circula-

- tion materials. R.I.H. to 2298'. No fill. Drilled

12-1/4" hole from:2298' to 2307' without returns to
the surface. ‘ :

Drilled without returns from 2307' to 2324'. Pulled bit
into the 13-3/8" casing and mixed mud and lost circula-
tion materials. R.I.H. and drilled 12-1/4" hole from

© 2324' to 2342' without returns to the surface. P.O.H.

and stood back. drilling assembly.  R.I.H. to 2201' with
O.E.D.P. Halliburton mixed and pumped 112 ft3 of water
followed by 112 ft3. of 6% CaCl, water with 400% of plast-
er sand followed by 28 ft3 of water and 128 ft3 of NaSi,-
mixed in a ratio of 1:1 with water.. It was displaced
with 196 ft3 water. Pulled pipe up hole to 2108'.. Halli-
burton mixed and. pumped 223 ft3 of Thix-Set cement pre-
mixed with 25# gllsonlte, 1-1/4% Flocele and 1/8# of Tuff
Fiber per sack. Displaced with 182 ft3 water. Pulled
plpe up the hole to 1475' andeaited~for cement to set up.

R.I.H. to top of cement at 2242'. Pulled pipe to -1475"',

Unable to fill hole after pumping 400 bbls mud. R.I.H.

. to0 '2232'. Halliburton mixed and .pumped 112 ft3 of Gel

water consisting of WG-11, CL-11 with 1680#%# of Unibeads,
4204 of gilsonite and 420% TLC-80, followed by 59 ft3 of
class "B" cement with 2% CaCl, and 100# Flocele. -Pulled
pipe to 1495' and waited for cement to set up.. R.I.H. to
top of cement at 2242'. Attempted unsuccessfully to fill

. the wellbore. Pulled up hole to 2232'. Halliburton
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1/05/78

1/06/78

_/07/78

2342"

Continued -

mixed andvpumped'llé'ft3'of Gel water consisting of“
WG-11, CL-11 with 1680% Unibeads, 420# of gilsonite,
and 420# TLC-80, followed by 118 ft3 of class "B".

- cement premixed with 2% CaCl, and 200# Flocele. Dis-

placed with 157 ft3 of water. Pulled pipe to 1510

"and waited for cement to set up.

R.I.H. to top of cement at 2139'. Pulled back up
the hole to 1475'. Filled the wellbore with 310

“bbls of mud. Continued waiting for cement to set

up. R.I.H. and drilled firm cement from 2139' to
2244', ' Commenced losing mud at a rate of 1 bbl per
minute at 2219' and 3 bbls per minute at 2229'. ‘
P.0O.H. and stood back drilling assembly. R.I.H.

- with O.E.D.P..to 2201'. Halliburton mixed and
pumped 56 ft3 of Frac Gel consisting of WG-11, CL-11,

8404 Unibeads, 210% gilsonite and 210# TLC-80, follow-
ed by 210 ft3 of class "B" cement premixed with 2%
CcaCl, and 75# of . Flocele. Displaced with 151 ft3 of
water. Pulled up the hole to 1450' and waited for '
cement to set up. Filled the hole with 170 bbls of
mud. Mud fell away slowly. R.I.H. to top of cement
at 2184°'. ' - ' 4 ' g

'P.O.H. to pick‘ﬁp drilling aSSembly and wait for cement

to set up. Ran back in the hole to 2184' and filled
the hole with 275 bbls of mud. Drilled solid cement
to 2228' with full returns. Space from 2228' to 2244‘'

" was void. Commenced losing mud at a rate of 3 bbls.

per minute while circulating. Pulled out of the hole
and stood back bottom hole assembly. R.I.H. to fill
at 2227'. Unable to clean out fill. P.O.H. and pick-

- ed up 12-1/4" bit. R.I.H. and cleaned out fill from

2227' to 2231' with partial returns. Lost full re-
turns while cleaning out from 2231" to 2242'. Lost

a total of approximately 400 bbls of mud. P.O.H.

and stood back drilling assembly. R.I.H. with O.E.D.P.
to 2232'. Halliburton mixed and pumped 56 ft> of
Frac Gel consisting of 25%# WG-11, and 7# of CL-11

" followed by 112 ft3 of 3% CaCl, water, 56 ft3 water,

258 ft3 NaSi., mixed in a 1l:1 ratio with water, and -

136 ft3 of c%ass "B" cement with 2% CaCl, and 1/2

4#/sack Flocele. Displaced with ‘168 ft3 Of water.
Pulled drill pipe to 1490' and waited for cement to
set up. . 1 ' _ . : :



;COVe“Fort>Sulphurdale-Unit a2-7 . - . Pg 9

-1/08/78

1/09/78

1/10/78

2342'

2342"

Ran‘baék doWn-the”pole to 2239' and didn't locate
"the tog of plug. Halliburton mixed and pumped

112 ft2 of Frac Gel consisting of 500# gilsonite, .
500# Unibeads, 350# moth balls, 50% WG-11 and

15%# Cl-11 followed by 136 £ft3 of class "B" cement
with 2% CaCl2 and 1/2#% Flocele/sack.. ‘Pulled drill
pipe to 14307 and waited for cement to. set up. ’
Ran back in the hole to 2240' with no trace of

the plug. Also, the hole appeared to. be void of
any fluid. 'Halliburton mixed and pumped 112 ft3
of 3% CcaCl, water, 56 ft3 of water and. 134 ft3 of

'NaSi.. Displaced with 65 ft3 of water. Pulled
'drilf P

ipe to 2201' and pumped 98 ft3;of class ."B" -
cement with 6% gilsonite, 1/2#4 Flocele and 2% CaClz.
Displaced with 57 ft3 of water. Pulled drill pipe“ .

to 1490' and waited for cement to set up.

R.I.H. to top of éement plug at 2187'. Pulled out
of the hole and picked up drilling assembly. R.I.H..
and drilled cement from 2187' to 2250' with full

"returns. Drilled without returns from 2250' to

2280', losing approximately 350 bbls of fluid.
P.O.H. ‘and stood back drilling assembly. R.I.H.
with O0.E.D.P. to top of fill at 2260'. Attempted -
unsuccessfully to wash through £ill. R.I.H. with
12-1/4" bit and cleaned f£fill from 2260' to 2278’

without returns. Lost an additional 400 bbls of

fluid. R.I.H. to 2263" with O.E.D.P. Halliburton
mixed and pumped 112 £t3 of water, 112 ft3 of -CaCl,

‘water, 67 ft3 of water and 67 ft3 of NaSip. Dis-

placed with 112 ft3 of water. Pulled pipe to 1496' -
and waited for cement to set up. R.I.H. to 2232'.
Halliburton mixed and pumped 88 ft3 of class "B" .
cement with 2% CaClp, 12% gilsonite and 1/2# Flocele/

"sack. -Displaced with 156 ft3 of water. .Pulled up-

hole and waited for cement to set up. .

R.I.H. with O.E.D.P. to top of cement plug at-2240".
Unable to fill the hole with water. Pulled pipe to
2233'. Halliburton mixed and pumped 88 ft3 of class
"B" cement with 8# gilsonite, 2% CaCl, and 1/2#
Flocele/sack. Displaced with 168 ft3of water.
Pulled pipe to 1510' and waited for cement to set up.
R.I.H. to top of plug. at 2240'. - No trace of the
plug. Hung open ended drill pipe at 2232'. Halli-

burton mixed and pumped 112 ft3 of Frac Gel consisting -

of 500# Unibeads, 150# Flocele, 150%# gilsonite, 150#

‘moth balls; 75%# WG-11 and 15# CL-11l. . Followed by

161 ft3 of class "B" cement premixed in a 2:1 ratio
with Perlite, 40% Silica Flour and 3% Gel followed
by 98 ft3 of class 'B' cement with 2% CaCl,, 1/24#

Flocele and 8% gilsonite/sack. Displaced with 86 ft3
- of water.,  Pulled pipe to 1505' and waited for cement

" to set up. R.I.H. to 2240' with no trace of the

plug. Pulled pipe to 2232'. Halliburton mixed and
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1/10/78 . Contlnued - .
. pumped 112 ft3 of water, 112 ft3 of 3% CacCl water,
28 ft3 of water and 67 ft3 of NaSi,. Displaced
with 162 ft3 water. Pulled drill pipe to 2201" ,
and waited two hours. Mixed and pumped 161 ft3 of -
~ . class  "B" cement premixed in a 2:1 ratio with Per-
lite, 40% Silica Flour, 3% Gel and 3% .CaCly. Dis-
placed with 168 ft3 of water. Pulled pipe up hole
and waited for cement to set up. . R.I.H. to top of
cement at 2215, o :

1/11/78 2342" Pulled pipe up hole to 1500' and attempted unsuccess-
: fully to £ill the hole with 300 bbls of fluid. R.I.H.
to 2201'. Halliburton mixed and pumped a 112 ft3
slurry consisting of 600# Gel, 75# Flocele, 100#
Unibeads and_300# of lost circulation material follow-
ed by 3521ft3'of class "B" cement premixed in a 1:1
- ratio with Perlite, 40% Silica Flour, 3% Gel and 3%
CaCl,. Displaced with 134 ft3 of water. Pulled
pipe“to 1475' and waited for cement to set up.
Filled the wellbore with 30 bbls of water. P.0O.H.
and repaired rig drawworks. R.I.H. and laid down
75 jOlnts of drill pipe. : t o

-f/l2/78 L Installed banjo box, Grant rotatlng head and flowllne
: ‘ in preparation for aerated drilling. .

:1/13/78 . 2342 Continued:rigging up for aerated mud. Fabricated.
Co : 12" blooie line and muffler and installed the surge
" tanks. The cthe-and‘kill lines were remodeled.

1/14/78 2342° Contlnued'rlgglng for aerated circulating syStem
: - Fabrlcated flowlines and 1nstalled a diffuser in
- the sump : :
1/15/78 2342"' Plcked up-50 jOlntS of 5"; 19.54/ft, Grade 3 drlll

pipe. Successfully tested blowout equipment.  R.I.H.
“to 1535' with 12-1/4" drilling assembly. Blew the -
. wellbore dry while attempting to aerate fluid.

~Continued running in the hole to 1601'. Cleaned out
cement stringer from '1601' to 1842' with full returns
of non-aerated mud. Cleaned out solid cement from-
1842' to 2090' with full returns using mud as the. -
circulating medium. Commenced aerating mud with .
'35-1 air-mud ratio. Cleaned out cement and £fill from .
. 2090' to 2245' with full returns,'u51ng aerated mud .

as the c1rculat1ng medium. : , . :

1/16/78 2400"' Contlnued cleaning out cement from 2245" to 2342' with
. _ full returns. Drilled 12-1/4" hole from 2342' to 2400'
- with. intermittent returns to 2390' and no returns from
©2390' to 2400'. Pulled bit to 1475'. (Fluid level at -
+1750'.) TFormation took air at 325 psig surface pressure.
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- 1/16/78

1/17/78

1/18/78

1/19/78

1/20/78

1/21/78

2543"

2606

2606

2606

- 2606"

"Continuedfe

RfI;H;_to'l750"and'broke circﬁlation with'aereted mud .

R.I.H. to 2400'. Unable to circulate. Pulled to 2000'

and broke circulation with aerated mud. R.I.H. to 2400'.

" Unable to circulate. .P.0.H. to rig up for foam drill-

ing. R.I.H. to 1510'

R.I.H. to 2375'._ Unable to circulate with foam. Pulled

up hole to 2015' and broke circulation. Drilled 12-1/4"
hole from 2400' to 2486' using foam as circulating medium.
Hole was producing water at a rate of 600 bbls per hour. -

After filling the sump with water, drilled 12-1/4" hole

from 2486' to 2543' by pumping water back into the hole
w1thout returns. - :

Contlnued‘drllllng to 2606' while pumping sump water

through bit without returns. Pulled four stands of drill

" pipe to replace rotating head rubber. Encountered 34°'.

of fill while'running to bottom. Unable to break circula-'
tion with air foam below 2100" ~P.O.H. and stood: back
drilling assembly : : . LT

R.I.H. to 2575' with O.E.D.P. Ran maximum reading ther-

mometer to 2575'. The temperature after having the hole
static for 14 hours was 192°F. Pumped 425 bbls of water
through drill pipe. Halliburton mixed and pumped 174 ft3
of Thix-Set cement premixed.with 10# gilsonite per sack,
and 2% CaCl,. It was displaced with 234 ft3 of water.
Pulled drill pipe to 1455' and waited on cement for four .
hours. R.I.H. and located the top of the plug at 2468"'.
Halliburton mixed and pumped through O.E.D.P. set at
2448', 175 ft3 Thix-Set cement premixed with 10#% gilsonite

.per sack and 2% CaCl);. It was displaced with 212 ft3

of water. W.0.C. for four hours. Located the top of

the cement at 2449'. Halliburton mixed and pumped through
drill pipe set at 2418', 247 ft3 "B" cement premixed in

a 2:1 ratio with Perlite, 5% Gel and 2% CaCly. It was
displaced with 196 ft3 of water. : .

R.I.H. with O.E.D.P. and located the top of the cement
at 2248'. Halliburton mixed ‘and pumped 367 ft3 of
class "B" cement premixed in a ratio of 2:1 Perlite,
5% Gel and 2% CacCl Displaced with 34 ft3 of water.

- Stuck drill pipe wﬁlle cementing. Worked free with-
200,000# pull. over weight of drill pipe. Pulled up

hole to 1575' ‘and cleared drill pipe with 168 ft3 of
water.  P.0.H. and waited for cement to set up.. - R.I.H.
to top of soft cement at 2089"'. :

P.0.H. and picked up bottom hole assembly; R.I.H. to -
top of cement at 2027'. Drilled cement stringers
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1/21/78 - Continued -

with foam and aerated mud from 2027' to 2089°'.
Drilled hard cement from 2089' to 2165'. The hole
produced approximately 1680 bbls of water at approxi-
mately 10 bbls/minute while drilling. from 2120' to
2165'.. P.O.H. and stood back drilling assembly. -
R.I.H. to 1500' with O.E.D.P. Pumped 1680 bbls of =
water in the hole. Unable to fill the wellbore. - =
R.I.H._to 2139'. Halliburton mixed and pumped

215 ft3 of class "B" cement premixed in a 1l:1 ratio -
‘with Perlite, 4% Gel and 2% CaCl,. Displaced with
168 ft3 of water. Pulled drill pipe to 1475' and
pumped 280 ft3 of water on top of cement.  Pulled up
hole and walted for cement to set up.

'1/22/78 . _ R.I.H. to top of cement at 2077'. Pulled u hole to
' 2046'. Halliburton mixed and pumped 250 ft2 of class
‘"B" cement premixed in a 1l:1 ratio with Perlite,
40% Silica Flour and 3% Gel. Displaced cement with
100 ft3 of water. Pipe commenced sticking. Worked
pipe up the hole pulling 150,000# over weight of pipe.
Pumped 500 bbls in the hole. Unable to fill the well-
bore. Ran down hole and tagged top of cement at -
1885'., Pulled up hole to 1860'. Halliburton mixed
and pumped 250 ft3 of class "B" cement premixed in a -
1:1 ratio with Perlite,; 40% Silica Flour and 3% Gel.
Displaced cement with 140 ft3 of water. Pulled pipe
to 1425' and waited for cement to set up. R.I.H. to
top of cement at 1697'. Pulled up hole to 1675'. '
‘Halliburton mixed and pumped 250 ft3 of class "B"
‘cement premixed in a 1:1 ratio with Perlite, 40%
Silica Flour, 3% Gel and 2% CaCly. Displaced with
134 ft3 of water. P.O.H. and waited for cement to
set.up. Filled the wellbore with 125 bbls of water.
R.I.H. to top.of cement at 1553'. Closed pipe rams
and squeezed away 168 ft3 of water to the formation
at 250 psi surface pressure. Halliburton mixed and
pumped through O.E.D.P. at 1490', 250 ft3 of class
"B" cement premixed in a 1l:1 ratio with Perlite,
40% Silica Flour and 3% Gel. Displaced with 112 f£t3
of water. ' . :

1/23/78 2606 ’Pulled drill pipe to 560'. Closed pipe rams and

- "~ squeezed away 14 ft3 of mud at 900 psig surface pressure
Released pressure and pulled out of hole. R.I.H.
with 12-1/4" bit to top of cement-at 1368'. Shut down‘v
operations due to heavy snows and ground blizzard. . -

1/24/78  2606' Opened road to the rig and relieved crews. prilled
©~  firm cement from 1368 to 1750' using mud, with full
returns. . , _ : ‘ S
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- 1/25/78. 1 2606' Drilled firm cement from 1750' to 2006' with full

’ returns. Circulated to clean the wellbore and P.O.H.
to change the drllllng assembly.. Installed a jet sub
and rigged up for aerated drilling. R.I.H. and broke
circulation with aerated mud. Drilled firm cement '
from 2006' to 2300' with full returns and no addition- .
al fluid entry in.the wellbore. :

1/26/78 2681' Drilled soft cement from 2300' to 2393' and firm
A : cement from 2393' to 2582'. Cleaned out £fill from -
2582' to 2606' with good returns using aerated mud.
There was no indication of fluid entries. Drilled
. 12~1/4" hole from 2606' to 2616'. . Hole commenced
making approximately 300 bbls of water per hour.
Continued drilling 12-1/4" hole from 2616' to 2681"'
'u51ng aerated fluid. '

'1/27/78  2804' Drilled 12-1/4" hole from 2681' to 2760'. The pro-
' ducing rate of water from well continued increasing

-~ with depth from 300 bbls/hour at 2680', to 750 bbls/ .

hour at 2760'. Due to the lack of freeboard in sump,
the hole was drilled from 2760' to 2804' by pumping
water through bit, without air, with no returns.
P.O.H. and stood back drilling assembly.  R.I.H. to
an obstruction at 2780' with O.E.D.P. Pumped 7000
bbls of water 1nto the wellbore from the sump.

1/28/78 2804" Contlnued pumping sump water into the hole. for a.
. . total of ‘9000 bbls. Halliburton mixed and pumped,
through O.E.D.P. at 2765', 312 ft3 of class "B" :
cement. premixed in a 1l:1 ratio with Perlite, 40%
Silica Flour, 0.5% CFR-2, and 3% Gel. Displaced
cement with 224 ft3 of water. Pulled drill pipe to
1472' and waited seven hours for cement to set up.
. R.I.H. to top of cement at 2754'. - Pulled drill pipe
to 2731'. Halliburton mixed and pumped 312 f£t3
of class "B" cement premixed in a 1l:1 ratio with
Perlite, 40% Silica Flour, and 3% Gel. Displaced
cement with 223 ft3 of water. Pulled drill pipe to’
1510' and waited for cement to set up. R.I.H. to
top of cement at 2543'. P.O.H. and made up drllllng'
assembly. Ran-back in the hole to 1500°'. o

1/29/78 3029' Continued running in hole to top of cement ‘at 2543°',
’ -+ . and broke .circulation with aerated mud. Cleaned out
cement from 2543' to 2804'. Had a water entry at

2650'. Drilled 12- 1/4" hole w1th aerated mud from
2804' to 3029°'.

1/30/78 3304' Drilled 12-1/4"hole from 3029' to 3304'. P.0O.H. and
- '~ stood back drilling assembly. R.I.H. with O.E.D.P..
. to top of £ill at 3201'. Ran drift surveys and maxi-
mum reading thermometers as follows: 3192': 5°15°',
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1/30/78 B -~ Continued -

'282°F at 5 hours statlc and 288° | at 6 hours statlc.'
POH ' '
'1/31/78 . 3448" Made up 12-1/4" bit and relocated jet_eubs.‘ R.I.H;

and cleaned out fill from 3201' to 3304'. Drilled
12-1/4" hole from 3304' to 3448'. P.O.H. and pre-
pared to run Electric Logs. L : :

2/01/78 3448' Pumped sump water to cool the wellbore while rigging
: o up Schlumberger equipment. Ran DIL-8 from 3443' to
1552'. Ran Neutron-Gamma Ray with Caliper from
'3443' to 1552'. Ran Temperature Log from 3443' to
the surface. Rigged down Schlumberger equipment.
R.I.H. with O.E.D.P. to 3259'. Pumped 600 bbls of
‘water down the wellbore. - Ran down hole to 3440°'.
Halliburton mixed and pumped 187 ft3 of class "B"
cement premixed in a ratio of 1:1 with Perlite, -40%
"Silica Flour, 3% Gel and 0.5% CFR-2. Displaced cement
with 258 ft3 of water while working pipe up and down.
‘Pipe commenced sticking. Stopped displacing and '
worked pipe free. P.O.H. to wait for cement to set:
- up. Picked up drllllng assembly and R. I H. to top
of cement at 3165"'. .

/02/78 - 3448' Unable to break c1rculation.- P.0O.H. -and installed-
‘ jet subs in the drill string. Drilled cement from

3165' to 3360' while circulating with aerated fluid.
Continued circulating with aerated system to clean

and condition the wellbore for running casing. Rigged -
up equipment and ran 51 joints (2014.55') of 9-5/8",
40#, K-55 buttress casing. Hung casing inside of '
13-3/8" casing with :shoe at 3357', baffle collar at
3278', Lyons ECP packer at 2014', HOWCO F.O. cementer
at 2004' and Burns 13-3/8" x 9-5/8" single slip liner -
“hanger at 1345'. P.O.H. and laid down liner setting
‘tools. R.I.H. with HOWCO F.0O. running tools and stabbed
into the baffle collar. Pumped 300 bbls of water to
cool the wellbore and prepare for cementing first

stage. '

. 2/03/78 . 3448" Halliburtbn cemented the first stage, through drill

© pipe  stabbed into the baffle collar at 3278' as
follows: . preceded cement with 336 ft3 of water and
112 ft3 of HY-VIS Gel pill.  Mixed and pumped 1250 ft3
of class "B" cement premixed in a’l:1 ratio with
Perlite, 40% Silica Flour, 3% Gel, 0.5% CFR-2 and
0.4% HR-7, followed by 326 ft3 of class "B" cement
premixed with 40% Silica Flour, 0.75% CFR 2 and 0.2% .
HR-7. Displaced with 294 ft3 of water.  Seated latch-
in plug with 1500 psig surface pressure. Pulled the
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2/03/78

.2/04/78

2/05/78

2/06/78

'3448'

3448"

3629'

Continued - -

F.O. isolation packer up hole to 470'. Attempted

to inflate Lyons packer. -Isolation packer failed.
P.O.H. and replaced cups on isolation packer. R.I.H.
and worked packer into the ‘liner. Pressured to
1600 psig to inflate Lyons packer. - Experienced a -
sudden loss of pressure. ‘P.O.H. and replaced damaged
packer cups. Ran back in the hole and attempted
unsuccessfully to pressure Lyons packer. P.O.H. and:
found by-pass valve stuck in open position. Re-
paired valve and ran back in the hole. Packer failed
again. P.0.H. and found cups damaged. R.I.H. and
set 9-5/8" RTTS at 1918'. Inflated Lyons packer
with 1500 psig. Released pressure and opened F.O.

‘cementer.

P.0.H. and laid down RTTS packer. R.I.H. and set
HOWCO EZSV Retainer at 1805'. Pumped 500 bbls of
sump water through F.O0. ports to cool the wellbore.
Halliburton mixed and pumped, through F.O. ports at
2004', 750 ft> of class "B" cement premixed in a 1:1
ratio with Perlite, 40% Silica Flour, 3% Gel and 0.5%
CFR-2. Displaced with 185 ft3 of water. Pressure -

‘built up during last half of job. Maximum pump

pressure was 800 psig. P.O.H. and changed out drlll
collars while waiting for cement to - -set up. R.I.H.
with 12-1/4" bit and cleaned out cement from 1323'
to 1345'. P.0O.H. and stood back 12-1/4" drilling
assembly. R.I.H. with 8-3/4" drilling assembly and
drilled cement stringers from 1345' to 1805'.

- Successfully tested liner lap to 580 psig surface

pressure (1162 psig ‘at the lap) for 25 minutes.

. The test was witnessed by a U.S.G.S. representative. .

R.I.H. with 8- 3/4" assembly and drilled out EZSV
retainer. .

Continued drillihg EZSV.retainer;: Cleaned out cement
from 1810' to 2007'. Made wiper run to 3065' and
P.O0.H. Rigged up Schlumberger equipment and ran

Temperature Log from 3052' to surface. Maximum tempera-

ture at 3052' was 322°F. R.I.H. with 8-3/4" bit and
cleaned out cement from 3065' to 3278'. Drilled - -
baffle collar at. 3278' and cement to 3312'., P.O.H.

- Rigged up Schlumberger equipment and ran "Cement
Bond Log". from 3310' to 1345' with the following

results: poor bond from 3310' to 3130'; poor bond
from 3130' to 2990'; fair bond from 2990' to 2700';

-good bond from 2700' to 2014'; and excellent‘bond~ftom
2014' to 1345'., , e

Rigged down Schlumberger'équipment and R.I.H. to 3312'
with 8-3/4" drilling assembly. Cleaned out cement to-
3448'., Drilled 8-3/4" hole from 3448' to 3495' with

1fd11rreturns, using mud as the circulating medium.
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2/06/78 . Continued -

Encountered a 4' void at 3495' and lost full returns. -

. Drilled 8-3/4" hole from 3499' to 3629' while pumping : -

_ water through'the bit, without returns to the surface.

-Unable to register surface pressure with a pump rate
of 960 gallons per mlnute. :

2/07/78 - 3975' P.O.H. and placed jet subs 500' and 1000' above the.
‘ - bit. R.I.H. to 3629"' and broke circulation with . .
_aerated mud. Drilled 8-3/4" hole from 3629' to 3800"
with aerated water with returns to the surface. Drill-
ed from 3800' to 3975' by injecting water at a rate
of 720 gallons per minute w1thout returns to ‘the .
surface.

2/08/78 4336 BrokeAC1rculation-at 3960' and- cleaned £ill from
_ "~ 3960"' to 3975' after tripping for new bit. Drilled .
'with aerated water from 3975' to 4135'. Drilled 8-3/4"
- hole from 4135' to 4325' without returns while in-
jecting sump water through bit at a rate of 880
gallons per minute (gpm). ' Broke circulation with
aerated water and continued drllllng 8-3/4" hole from
4325' to 4336°'.

2/09/78 = 4690' Drilled 8—3/4" hole from 4336' to 4415'. Cleaned out .~
g . £ill from 4372' to 4415' after tripping for new bit.
Continued drilling 8-3/4" hole from 4415' to 4550'
‘using aerated water as the circulating medium. . Due’
to lack of sump capacity, shut off air and continued
~drilling 8-3/4" hole from 4550' to 4690' by 1nject1ng
sump water through the. b1t without returns.

-2/10/78  5023'. Drllled 8- 3/4" hole from 4690' to 4789' on sump water.
e Broke circulation with aerated water and cleaned out
fill from 4716" to 4789' -after tripping for bit. 7
Drilled 8-3/4" hole from 4789' to 4944' with aerated
‘water; from 4944' to 5018' while pumping sump water
through the bit without returns; from 5018' to 5023
- using aerated water. ‘ A

- 2/11/78 ~ 5291' Drilled 8—3/4" hole from 5023' to 5140' while pumping

. produced water through the bit without returns and
from 5140' to 5216' with aerated water. Drilled
8-3/4" hole from 5216' to 5272' while pumping water.
through the.bit without returns, from 5272' to 5291'
with aerated water. ‘ : ' o

2/12/78 5619' - Drilled 8-3/4" hole from 5291' to 5385' pumping sump
‘ - water through the bit without returns and from 5385'
to 5414' with aerated water. Drilled from 5414' to

5486' pumping sump water through the bit without _

‘returns and from 5486' to 5619' using aerated water. .
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2/13/78

©2/14/78

2/15/78

./16/78

2/17/78

2/18/78

2/19/78

5740'

6159

6329

6555"

6835"

6973"

7125

Spline on compound shaft parted while pulling out of
the hole with one engine. Changed bit and R.I.H. to -
5619' with no £ill. Drilled 8-3/4" hole to 5710°' '
with aerated water. Sump full. Unable to drill while
injecting because of inability to use #1 pump due to
parted shaft 'in compound. Pulled bit up hole to 3205'
and injected sump water while repairing the compound
shaft. After repairing the compound shaft, injected.
with both pumps for four hours.  Ran to bottom with-
out encountering fill and broke circulation with
aerated water. Drilled 8-3/4" hole from 5710' to
5740' with aerated water.

Drilled with aerated water from 5740' to 5815',

-and from 5815' to 5980' by pumping sump water through

‘the bit without returns. Drilled from 5980' to R
- 6120' with aerated water and from 6120' to 6159' while
© pumping sump water through the bit without return§.:.

Drilled 8-3/4" hole fromv6159' to 6168"wh11e pump-,

~ing sump water without returns. . Tripped to change

out bit and reposition  jet subs. R.I.H. to 6158' and
broke circulation. Drilled 8-3/4" hole from 6158' ° .
to 6290'. with aerated water; from 6290' to 6329' while
injecting sump water through bit without returns. '

Drilled §- 3/4" hole from 6329' to 6451' while pumping
sump water through the bit without returns. Drilled
from 6451' to 6555' with aerated water.i '

Drilled from 6555' to 6671' while pumping sump. water
through bit without returns. Drilled with aerated

" water from 6671' to 6727' and drilled from 6727' to

6835' while pumping sump water through the bit without
returns. : :

Tripped for new bit and continued drilling 8-3/4"
hole from 6835' to 6875' with aerated water. Pump
suction collapsed while attempting to pump 'sump water.

- Pulled bit to 3300' and replaced suction on pumps.

R.I.H. Pumped sump water through bit without returns
while drilling 8-3/4" hole from 6875' to 6947'.
Drilled from 6947' to 6973' with aerated water.

Drilled from 6973'.to'7003' with aerated water. Rigged

and-ran temperature-survey at 6970'. Temperature =
326°F. Drilled 8-3/4" hole from 7003' to 7069' while
pumping water through the bit w1thout returns; from

7069' to 7125' with aerated water.
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'2/20/78

2/21/78

2/22/78 -

2/23/78>

7386

7512"

7530'

7542

prilled 8-3/4" hole from 7125' to 7167' with aerated
~water; from 7167' to 7273' while pumping sump water

through bit without returns and from 7273' to. 7323"

with aerated water. P.O.H. and laid down two joints

of split drill pipe. R.I.H. to 7323' without encounter-.
ing fill. Drilled 8-3/4" hole from 7323' to 7386’ '

while pumping sump water through bit without returns.

Drilled from 7386' to 7512' with aerated water.
Commenced pumping .sump water through bit.. Pressure.
built to 1700 psig as bit plugged, then decreased.

to 300 psig. Hole commenced circulating with aerated -
water. Worked stuck pipe free and P.0.H. checking

‘for washout in drill pipe. ‘Moved jet subs up the
"~ hole to 1760' and 2260' respectively and R.I.H. to
-top of fill at 7312'. Washed fill from 7312' to

7354' with aerated water. Unable to circulate
cuttings out of the hole. P.O.H. to check for washed
out drill pipe. Laid down one jOlnt of spllt plpe.

‘R.I.H. to 3325" w1th a sllck bottom hole assembly.

Jets were placed at a distance of 4000' and 5000'

from the bit. Pumped sump water into. the hole and

R.I.H. to fill at 7316'. Broke circulation with
aerated water and cleaned out fill from 7316' to 7485"'.
Hole was clean from 7485' to 7512'.. Drilled 8-3/4"
hole from 7512' to 7530' with aerated water. Pulled
the bit up hole to 3345'. Hole was tight from 7485

. to 7316'., ©Pumped approx1mately 12,000 bbls of sump

water into the hole.

'P.OfH. to check bit. R.I.H. to an obstruction at

7316'. Washed and reamed from 7316' to 7327' with
aerated fresh water. Hole was clean from 7327' to

7530'. Continued drilling 8-3/4" hole with aerated
fresh water from 7530' to 7542'. Pipe commenced
stlcklng while running survey at 7482'. Cut survey

wire, dropping instrument and worked pipe from 7482’
to.7400' before pulling free. P.O.H. No tight hole .
indicated from 7327' to 7316'. Pumped sump water down
hole to cool wellbore for casing inspection  log.

- Rigged and ran Dia-Log 13-3/8" Casing Profile Caliper

Log.. Tool failed. P.O.H. and pumped water to cool:

 the wellbore. Re-ran 9-5/8" Casing Caliper Log from =
. 3325"'" to 1345'. Log indicates less than 50% of original

wall thickness from 1814" to 1815' and a loss -of wall
thickness Varylng from 5% to 21% for remainder of '
9-5/8" ca51ng ' :
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2/24/78

2/25/78

-2/26/78

2/27/78

2/28/78

7735"

7735

7735"

.ARigged down Dia-Log equipment. R.I.H,'to 3325" with
'8-3/4" drilling assembly. Pumped remaining sump
‘water into the hole. R.I.H. to 7414'.. Washed and

reamed from 7414' to 7542' and drilled from 7542'.

"to 7615' with aerated water. Tripped for bit. R.I.H.

to 3320' and injected water from sump into the hole.

R.I.H. to-7495' and broke circulation with aetated

‘water. Washed and reamed from 7495' to 7516' and

drilled 8-3/4" ‘hole from 7615' to 7700'. Pulled .
bit to 6250' and .pumped approximately 12,000 bbls of
sump water into the hole. R.I.H. to 7625' and broke

- circulation with aerated water. Washed and reamed

to 7700' and drilled 8-3/4" hole from 7700' to 7735'.

- Pipe. stuck while drllllng. - Worked pipe free after
“two hours. : '

Pulled‘Out of the hole and stood back bottom hole
assembly. R.I.H. to 3312' unloading water for 30 .
minutes while rigging up "Go International"” logging
equipment. . Ran "Go International" temperature survey
to top of obstruction at 7320'. The recorded tempera-
ture from 3440' to 6125' started at 299°F and in-. ‘
creased gradually to 339°F at 7320'. Ran Spinner
Survey. Fluid level was at 1310'. Tool failed.
P.O.H. and waited 12 hours for temperature build-up.
Re-ran temperature survey. Survey indicated 340°F

‘at 2500' ‘and 298° to 300°F from 3500' to 6000°'.

Temperature gradually lncreased from 300 F at 6000
to 344°F at 7300°'.

Waited 9 additional hours for témperature build'up
Ran "Go International". Temperature Log #3 to 7334' and

recorded temperatures as follows: . 200' = 120°F,
1000' = 218°F, 2500" = 332°F, 3000' = 320°F, 4000' =
295°F, 5000' = 295°F, 6000' = 297°F and 7334' = :

341°F. Ran "Go International" Spinner Survey.. Sur-

.vey indicated no fluid movement at 3450'. . Fluid was
-moving down the hole. at a rate of 55 gallons per

minute at 3515' and at a rate of 73 gallons per minute
at 3900'. Tool failed. Pumped water thru kill line
at a rate of 522 gallons per minute with no response

.from Spinner. Ran Temperature Log #4 with the follow- -

ing results: 3300' = 207°F, 6000' = 242°F, 6200' = .
327°F, and 7320' = 353°F. P.O.H. and rigged down
"Go International"” logging equipment.: Pulled'drill
pipe -out of the hole and made. up 8 3/4" drllllng
assembly.

R.I.H. to 7375' and broke circulation with aerated
water. Washed and rotated through tight hole from

~ 7375' to 7425'. R.I.H. to 7641'. Broke circulation
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- 2/28/78

3/01/78

3/02/78

.3/03/78

. 3/04/78"

7735"

7735"

77350

7735"

- Continued -

‘ . . , R L
with aerated water and washed and reamed from 7641

"to 7705'. Circulated to clean the wellbore and.
pulled up the hole to 7200'. Pumped water from sump
~into the wellbore. Made wiper run to 7700'. P.O.H.

‘and rigged up Schlumberger equipment. Ran DIL-SP.

Log from 7682' to 3357'. Maximum temperature read-

'ing was 331°F. Ran Gamma Ray-Sonic Log from. 768l' to

3357' and Gamma Ray-Neutron Den51ty with Callper
from:7678' to 3357°'. :

Schlumberger ran TemperatureuLog from 7550' to surface

‘with a maximum temperature of 337°F at 7550'. " Ran

Dipmeter from 6000' to 3357'. Rigged down -Schlumber-
ger and R.I.H. with 8-3/4" bit to obstruction and -
tight hole at 7663'. P.O.H. and prepared to run 7"

'comblnatlon blank and slotted liner.

Ran 106 joints (4441.77') of 7", 264, K-55, LT&C
combination blank and slotted. (20-2-6-60) casing llner.
Hung liner with Halliburton cement guide shoe at

'7605', Baker baffle collar at 4049', Lyons ECP packer

at 3995', cementing port collar at 3992', and top

of Burns . 9-5/8" x 7" liner hanger at 3163'. Slotted
joints were spaced at various intervals from 7560'
to 4200'. Unable to release setting tools after
setting liner hanger. Also, liner would not move up
hole. With Lyons packer set and cementing ports
open, pumped cool water through drill pipe in an
attempt to shrlnk setting nut :

Contlnued working rlght—hand.torque into“setting
tools in.an attempt to release from liner hanger.
Rigged up "Go International" and fired three separate
string shots in liner hanger in an attempt to jar:
tools free. -All attempts were unsuccessful. Fired

.string shot and backed off at top of setting tools.

P.O.H. and R.I.H. with bumper sub and six 7" drill
collars. Screwed into top of setting tools. . Pumped
cold water through hanger while bumping down and
torquing to the right. Unable to move the setting
nut. . After ten hours, slips on casing hanger released.

Pulled casing up the hole- - to replace. Burns llner hang—
er.. Burns liner hanger was distorted (necked down

- below slip area, slip grooves bulged and top of tie-
- back. receptacle rolled inward). Rigged up to lay down -
‘7" liner. Laid down Burns liner hanger, Lyons ECP

packer (rubber element missing) and 106 joints of 7",
26#, LT&C blank and slotted casing:. ~Damaged four
joints of ca51ng while attemptlng to break connectlons.

'_ngged down caSLng tools.
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3/05/78

3/06/78'

'3/07/78

3/08/78

3/09/78

7735

7735"

7735"

7735"

7735"

5" drill pipe, 15 - 7" drill collars .and 6 = 8

‘Made up 8-3/4" bit on three 7" drill collars. R.I.H..

to obstruction at 7653'. Pulled bit to 3345' and

broke circulation with aerated water. Circulated for

four hours and let well die. R.I.H. to 5480' and

regained circulation. Circulated for two hours .to
cool the wellbore, then let the well die. R.I.H.

to 7653"'" with no additional fill.

P.O.H. and rigged up to rerun 7" liner. Ran 72

joints of 7", 26#, K-55, LT&C blank casing and 36

joints of 7", 26#, K-55, LT&C perforated casing

" (4507'). Hung liner with Halliburton cement guide

shoe at 7615', Baker baffle plate at 4053', Lynes
ECP packer at 3999', cementing collar at 3997' and

Midway liner hanger at 3084'. " Halliburton mixed and
pumped 560 ft3 of H,0 and 138 ft3 of gel H,0 followed

by 187 ft3 of class "B" cement premixed in a 1:1

ratio with Perlite, 40% Silica Flour, 3% Gel, 0.5%

CFR-2 and 0.4% HR-7. Followed this with 81 ft3 of
class_"B" cement with 40% Silica Flour,  Displaced w1th.
49 ft3 of H70." Closed cementing port with 800 p51g

surface pressure.

VP}O.H. and laid down liner setting and cementing

tools.. R.I.H. to 2850' with O0.E.D.P.. Laid down

drill collars. R.I.H. with 8-3/4" bit to top" of?7“’
liner at 3084'. Attempted unsuccessfully to f£ill

the wellbore with water.  P.O.H. ‘and picked up Halli-
burton 9-5/8" RTTS packer. R.I.H. and set packer at .

©.3034'. Filled annulus with water. Halliburton mixed

and pumped through packer, 560 ft3 of water followed ‘
by 187 ft3 . class "B" cement premixed in a 1:1 ratio -
with Perlite, 40% Silica Flour, 3% Gel and 0.5% CFR~2
followed by 81 ft3 of class "B" cement with 40% o
Silica Flour. Displaced cement with 330 ft3 of water.
No pressure bulld -up.

P.O.H. and ran back in with packer and unsuccessfully
tried to set it. P.O.H. and found rubber packer ele-
ments missing. ~ Ran O.E. D .P. to 2100' and pumped
water to cool hole. ' :

Ran and set RTTS packer at 3034‘ Filled annulus
with water and then pumped 560 ft3 water through the
packer. Pressurized to_a surface pressure of 800 psig.

-Mixed and pumped 244 ft3 "B" cement premixed with 40%

Silica Flour and 0.5% CFR-2. The pressure increased

" to 850 psig. The packer started leaking at that

pressure. The packer was released and P.0.H. The
packer rubbers were damaged and had to be changed.’

Ran .and set packer at 2921'.- The annulus was filled
with water. Halliburton mixed and pumped 560 ft3 water
through the drill pipe. The water was followed by
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3/09/78

3/10/78 '

3/11/78

©3/12/78

.3/13/78

77351

- 7735"

7735" -

7735!

Continued'—k

'lOOd ££3 "B" cement premixed in a 1:1 ratio with -

Perlite, 40% Silica Flour, 3% Gel, and 0.5% CFR-2.

It was displaced with 336 ft3 water. Pressure built
to 900 psig and then broke back to 400 psig. Re-.
- leased the packer and P.O.H. R.I.H. with 6-1/8" bit

to an obstruction in the 7" casing at 3137'. Started
circulating with water and cleaned out cement and
rubber from 3137' to 3140' with full circulation.
P.0.H. Ran and attempted to set a 7" RTTS. packer at
3100'.- The - packer failed and was P.O.H..

Ran and set a 9- 5/8" RTTS packer at 3010'.: Pressure
tested liner lap to a surface: pressure of 400 psig.

"The hole went on vacuum. . The packer was pulled and.:

reset: to 2915', and the annulus was filled with

_water. Halliburton mixed and pumped 280 ft3 water
‘followed by 675 ft3 "B" cement premixed in.a 1:1

ratio with Perlite, 3% Gel, 40% Silica Flour and
0.5% CFR-2. That was followed by 200 f£3 of the-
same mixture plus 2% CaCl,: It was displaced with
319 ft3 water. Unseated packer and P.O.H. Cleaned

.out cement with 8-3/4" bit from 2927' to 3084'.

P.O.H. and ran in with 6-1/8" bit to '3243'. ‘Pushed
packer rubber which was obstructlng the hole to 3990'.
POH

Ran ‘and set.a 9= -5/8". RTTS packer at 3040'. Tested

lap to a surface pressure of 300 psig. Hole went on
vacuum. -Halliburton mixed and pumped 112 ft3 gel- -
water mixture followed by 750 ft3 "B" cement, premixed
in a 1:1 ratio with Perlite, 40% Silica Flour and 3%
Gel. Pump pressure built.to 500 psig and then broke
to. 100 psig. The mixture was displaced with 360 3
water. R.I.H. with 8-3/4" bit to top of liner at’
3084'. No cement was found on the top. of the liner.
P.0.H. and ran in with 0.E.D.P. to 3080'. "Halliburton

"mixed and pumped 56 ft3 of hlgh viscosity gel-water

mixture followed by 167 ft3 "B" cement premixed in a

" 1:1 ratio with Perlite, 40% Silica Flour, 3% Gel and

2% CaCl,. That was displaced with 263 ft3 water.
P.O.H. and ran in to top of cement at’ 2920' with 8-3/4"
bit. . :

Drilled out cement‘fromv2920"to liner top'at'3084'.
No fluid was lost.. P.O.H. and ran in with a 6-1/8"
bit to 3084'. Attempted to circulate, but the bit

pPlugged. P.0.H. and cleaned bit. R.I.H.-and started

circulating. Drilled cement from 3084' to 3088"'. .
R.I.H. to 3990'. Drilled plug in port collar from
3990"' to 4001' with full returns. R.I.H. to baffle

at 4050'. Drilled out baffle and lost returns. P.O.H.

Ran in with a 6-1/8" bit to 7610' pushing junk from




‘Cove Fort sulphurdale Unit 42-7 ~ ~ - - pg 23

3/13/78.

'3/14/78

7735

Continued'f

baffle and plugs ahead. ‘P.0.H. Removed the blow

out preventers and installed a 12" - 900 x 10" - 600
casing hanger spool, 10" - 600 x 10" - 600 spacer
spool, and 10" - 600 WKM master valve.  Reinstalled -

the blow out preventers. Ran 75 joints (3095.15'")
£ 7", 26#, K-55, LT&C casing into the tie-back’
receptacle at 3084'. Picked up the blow out. preventers~

and installed the ca51ng head. slips. The 7" liner
was landed with stab-in mandrel, 14" inside the tie-
back receptacle, leaving room for 38" of free travel
to the bottom of the receptacle. Reinstalled the

blow out preventers and R.I.H. with a 6 1/8" bit to

4710'

P.0.H. laying down drill pipe and tools. Closed the
master valve and removed the blow out eguipnment.:
Pumped water from sump into well followed by 400 bbls

.of fresh water. Applied 400 psig air surface pressure.

to well. . Closed well in and released the rig.
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Cove Fort‘Sulphurdale.Unit Well -42-7

CASING DETAIL

- NO. . . . ’
JTS.. DESCRIPTION ‘ , LENGTH . TOP BOTTOM

1 30" ‘Conductor Pipe , - - 35.00"

20" CASING

6  94% H-40 Buttress Casing - Surface 251
13-3/8" CASING

1 HOWCO Guide Shoe . l - 2.05 © 1549.95 - 1552

40 “ 13- 3/8" 54.5# K- 55 Buttress 1525.70 24,25 " 1549.95
Ca51ng L . : ' :

1 12"°900 x 13- 3/8" WKM S.0.W. 1.75° 22.50. 24.25
Casing Head ‘ . ' :
Landed Below Zero® _ - 22.50 - . 22.50

_ TOTAL: 1552.00
'9-5/8" CASING

1 HOWCO Guide Shoe 1.98 - 3355.02 . 3357 -

2 9-5/8" 364 K-55 Buttress Ca51ng 79.06 . 3275.96 - 3355.02

1 HOWCO Baffle Collar 1.74 . 3274.22 3275.96

32 .. 9-5/8" 36# K-55 Buttress Ca51ng . 1259.55 - 2014.67 . 3274.22
-1 Lynes E.C.P. Packer _ 9.65 2005.02 2014.67
1 HOWCO F.O. Cementing Tool o 4.85 - . 2000.17 . - 2005.02
17 ~ 9-5/8" 36# K-55 Buttress Casing '649.38 1350.79 2000.17
1 9-5/8" -x 13-3/8" Burns Liner : _ 5.28 . 1345.51 | 1350.70
' 'Hanger . ‘
Landed Below Zero . : : 1345.51
TOTAL: ' 3357.00
7" LINER .
1 .- 7" HOWCO Guide Shoe - ' 1.58 . 7613.42 7615 .
86 7" 264 K-55 8RD (Blank mxiSlot&ﬂ) 3602.51- 4010.91 .. ‘7613.42
1 7" Lynes E.C.P. Packer - 11.60 - 3999.31 4010.91
1 ‘7" Lynes Cement Collar _ ' ~ 2.35 . 3996.96 3999.31
22 7" 26% K-55 BRD Blank 904.07 3092.89 3996.96
1 7" x 9-5/8" Midway Liner Hanger - 8.70 3084.19 ©3092.89
Landed Below Zero 3084.19
TOTAL:  7615.00
7" TIE-BACK v |
1 - 7" 264 K-55 Cut-off : 36.04 3049.13 3085.17
h : . . . (14" tie-back) .
74 . 7" 264 K-55 8RD Blank 3028.63 20.50 3049.13

1 12" 900 - 10" 600 with 7" Slips 2.00 i 18.50 20.50

‘ and Packer - Shaffer Ca51nq : : o : .
Hanger . - . . )
R.K.B. EE o ~18.50 -- ~18.50

TOTAL:  3085.17




Cove Fort Sulphurdale Unit Well 42-7

CASING DETAIL

7", 26#, K-55, LT and.C 8 Rd, Blank and Slotted Liner Detail

Blank

Bottom

6296.31

Type Liner Top
Blank - 7613.42 7576.37 .
slotted 7576.37 7532.67
Blank  7532.67 7496.38
Blank 7496.38 7453.16
Blank 7453.16 7413.66
Blank 7413.66 7375.40
slotted 7375.40 7331.60
Slotted ©7331.60 7288.93
Blank 7288.93 7249.65
. slotted 7249.65 7207.35
Blank 7207.35. 7167.41
Blank 7167.41 7128.75
~ Blank 7128.75 17085.60
Blank 7085.60 ' 7047.53
Slotted 7047.53 7005.18
Slotted 17005.18 6962.65
Blank 6962.65 6919.24
 Blank 6919.24 - 6879.00
 Slotted 6879.00 6836.82
~Slotted 6836.82 = 6794.14
Blank 6794214 1 6759.14
Blank 6759.14° 6716.52
‘slotted | 6716.52 . 6673.82
Slotted 6673.82  6631.08
Blank 6631.08 6587.38
Blank 1 6587.38 6550.91
Blank. 6550.91 1 6508.95
Blank 6508.95 6456.27 -
Blank 6465.27 . 6422.33
slotted 6422.33 6379.98
Slotted 6379.98 6338.46
Slotted 6338.46 6296.31
6254.03



Type Liner

Blank
Blank
Slotted
Slotted
Slotted

- Blank
Slotted

Slotted
Slotted

Slotted

Blank
Blank
Blank

Biank

Slotted *
Slotted

Slotted

Blank'\.

Blank
Blank -
Blank
Blank.

Slotted .
Slotted
Slotted.

Slotted
Slotted
Blank
.Blank
Blank

Slotted

Slotted

Slotted -

Blank
‘Blank

~Bottom A

6254.03
6210.40
6168.80

6126.53
6084.30

6039.92

5096.47
5953.12

5911.36
5874.40

'5833.54
5790.00
5746.14
5702.76"

5660.28

5618.36

5575.32

5533.71
5489.86°

5447.44

5404.51-

536159

5318.62

5277.59

5233.09 .

5190.96

5153.71
5111.78
5067.16

5023.73
4988.53

4945.97
4902.54
14860.32
' 4818.25

Top

6210.40 °
 6168.80

6126.53
6084.30

' 6039.92

5996.47.
5953.12

 5911.36
'5874.40
5833.54
1 5790.00
5746.14 -

5702.76
5660.28
5618.36
5575.32
5533.71 -
5489.86
5447.44
5404.51

. 5361.59

5318.62

5277.59
5233.09
5190.96
5153.71
5111.78
5067.16

© 5023.73 "
4988.53.

4945.97

- 4902.54"

4860.32"
4818.25"
4775.01



Type Liner

Blank

Slotted

Slotted

Slotted

Blank
Blank

| Blank -

slotted

Slotted

vSlotted'

Blank-
Blank

‘Blank: .
Blank -
Blank -

Blank‘
Blank

Blank .

Lynés PaCker
Cementing'Collar
22 JTS. Blank

-Liner Hanger

Bottom

4775.01

4732.61
4691.44 .
4648.56

4605.59

4561.36 -
4516.78
4472.96
4432.33

4397.18

4353.25

4310.30

4267.72
4226.99
4183.81
4138.97 |

4095.99

4053.22
4010.91
3999.31
3096.,96 -
3092.89

CTop
- 4732.61
- 4691.44

4648.56

| 4605.59

4561.36

4516.78

4472.96
4432.33
4397.18

4353.25

4310.30
4267.72

4226.99
4183.81

4138.97 -
4095.99

- 4053.22

4010.91
3999.31.

'3096.96
3092.89
3084.19
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DEVIATION SURVEYS

 MEASURED .~ DRIFT = - ~ TRUE - MAXIMUM POSSIBLE

7735

4°45" *x

7714.35

DEPTH - ANGLE N VERTICAL DEPTH "COURSE DEVIATION
116" 0°45" 115.99 1.52.
143" 0°45". 142.99. 1.87
232" 1°0" - 231.97 3.42
306" 1°0" 305.96 4.71
420" 2°0" 419.89 8.69
o581 1°15" 580.86° 12.20
704" 1°15" 703.83 14.88
865" 100" . 864.80 17.69
1022° 1°15° 1021.76 - 21.11 .
1210° 1°30" 1209.70 26.03
1550 1°0" 1549.65 31.96
1750" 0°15" 1749..65 32.83
1938" 0°15" 1937.65 33.65
-'2730' ‘Not Good o S
2776" 300" 2774.50° 77.51
3192' 5015° 3188.75 . 115.57
3525' 5°30' 3520.22... '147.49
3930 . Not  Good ‘ - :
43740 5°15" | 4365.66 . 225.17
5156 5°30" 5144.06 . 300.12
5570 500" ‘5556.48 336.20
6440" 4°30" 6423.80 - 404.46
»7482; Not Good S
7250 4°45" 7231.02 471.53

511.69

- ** No 'survey:was taken -at total‘depth‘bf 7735(356 the previéus
‘ drift angle of 4°45' was .used to extrapolate to total depth.
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FISHING

' Fishing Job #1

Well Depth: 746"

pate - - : 12/8 to 12/9/77

Cause - : Parted pin on. stabilizer.
Results - : Fish_wasirecovered with overshot

DETAILS OF OPERATION

" While. drllllng a 17 1/2" hoTe through Andesrte, pump pressure was..
‘lost.- Whenppulllng out of the hole, the pin on the bottom stab—
ilizer parted;tleaving_a bit,. 3 poiﬁtjreamer and one 9" .drill

 collar in therholeQ

The top of the'fish>Was locatéd’at 715'. . An 11—3/4"'Bowen‘over—
shot with an éf grapple was run in the4hole'and'the fish was re-

covered immediately."

Fishing Job %2 .

l WellDepth. © 14521 -

Date - : .12/15/77
- Cause "~ : Pin Qn;stabilizer~tWisted of £
Results : Fish was recovered with overshot

DETAILS" OF OPERATION_

While drllllng a 17- 1/2" hole through Ande51te the pln on the top
stabilizer tw1sted:off.A A bit, 3 p01nt*reamer,.stablllzer, shock‘
,sﬁb}‘and‘thréé-B"parill coliars:were lefr in<the.hblé.‘ Anpéver—_

'shotwﬁas rup in the holerand thé;fish,waé recovered'wifhout prob-

lems.



DATE

1 Feb.

1 Feb.
1 Feb.
4 Feb.
4 Feb.

28 Feb

28 Feb.
28 Feb.

28 Feb.

1 Mar.

DATE

26 Feb.
26 Feb."
‘27 Feb.

e Feb-‘

78

78

78
78
78
. 78
78
78

78

78

78

78

78 -

78

COVE FORT-SULPHURDALE $42-7

SCHLUMBERGER
LOGGING DATA

INTERVAL

"TYPE OF LOG RUN ] ' . LOGGED

Dual Induction-Laterolog © 1520 .- 3444"

with linear correlating log;

sp

Compensated Neutron Log; GR - 50' - 3428°

Temperature Log ‘ 1320'A¥ 3447
. Cement Bond Log , ' 162' - 3314"

Temperature Log 0' - 3058"'-
. Dual Induction-Laterolog 3358’ - 7692’
" with linear correlation log;

SP .

Borehole,Compensated Sonic 3358' - 7674"

Log;‘GR~ : :

Compensated Neutron-Formation  3358' - 7679°'

Density with GR, Caliper L
Temperature Log 300" - 7550°

Four-arm continuous .Dipmeter 3358" -~ 6003"

"GO~ INTERNAT IONAL"
LOGGING DATA

“TYPE OF LOG RUN ‘ LOGGED INTERVAL

Temperature Log co "3450' - 7327
' Temperature Log - ' 300" - 7327°
VTemperature'Log . C - 300" - 7327

Temperature Log . ; 1200' - 7320

TOTAL
DEPTH

3447

3445"

3447

3323

3065

7695

7681

. 7680°

7680"

6004"

TOTAL

'DEPTH

73321

73320

.7332¢

73327 -
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CEMENTING

LOST CIRCULATION PLUGS

During drilling operations at'the pbve.Fort-SulphurdalevUnit Well
42-7, drilling fluids were-intermitteﬁtly lost to the formatidn.

' whilé drilling thfough fractufes:ahd/or void spaces. - Attempts

were made to.Seal fo these.voids_and-fracturés while drilling

from the surface to a'depth.of 3445' in'ordér»to,effectively~cément
casing.striﬁgs'andito cichlate formation,cuttings-to the surface.
.The slurries used to fill these voids andvfraqtures are deécribed

below.

Lost circulation first occurred:after drilling 17-1/2" hole to

1494 . 0.E.D.P. was hung at 1457' and 198 ft3 of. class "B" cement.

premixea 1:1-with Perlite, 40% silica Flour, 3%lGel, N.5% CFR-2
énd 0.3% HR<7 was puméed through it (plug.#l). The wellbore was
filled with 300 barrels'of mﬁdf' The top of the cement plﬁg was
located at 1445' which.was.77' below the.thedréticaltfiil. This

indicated a loss of 82 ft3 of cement to the formation.

The fluid.waé5équegzedtiﬁto fhe ﬁormétion with a surfacé pressure
of 100 psig. O.E.D.P. was hung at 1353' and 200 ft3fbf'c1ass.FB"
cement premigea 1:1 with Pérliﬁe, 40% Silica Floﬁr) 3% Gel, 0.5%

' CFR-2 and 0.3% HR-7 was pumped into. the hplé.fplug #2).‘ The well-.
bore was_filléd wi£h 75~baffels of mud‘and.a-surface pressuréfof
100 psig'was;aépliédVWith'no fluid lossg The ‘top of the cémentv
was locatéd ét 1335';' This was ten feet below the theoreﬁical

, : ! .
fill indicating a small loss-of cement to the formation.

A 12-1/4" hole was drilled to 2244*' before again losing circulation.

. O.E.D.P. was hung at 2202' and 250 ft3 of class "B" cement pre-

mixed l:l'with,Perlite, 40% Silica Flour and 3% Gel was pumped
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into the hole (plug 43).  The top of the cement was found at
2119' which was 180' below the theoretical fill. This indicated

a loss of 147 ft3 of cement to the formation,

The wellbore was filled witﬂ 300 barreishof mﬁd‘and O.E.D.P. was
hung at 2046'. One hundred and twenty cubic feet of class "B"

. cement premixed 1:1 with Peylite,’40% Silicaiflour and 3% Gel

was puméed into the hole (plug #4). Found top of plug %4 at
2119', same as top of.piug_#3, indicating a fotal loss of‘plug 14

to the formation. e : e L

‘Left O.E.D.P. at 2046 éhd_éﬁmped 250 £t3 offéiasé "B" cement
premixed 1:1 with'Perlite, 40% Siiica Flour and 3% -Gel (plug $5) .
Found top bf cement at 2084', 270" beléw theéretical-fill. This
indicated a loss of approximately 220 ft3'of.cement to theAforma?

tion. —

Filled the wellbore wifﬁmZSO barféis of mud, - Pumpéd:lsd ft3 of
class "B" cement premigéa ifi with-Péfiite, 40% Silica Flour aﬁd
3% Gel Fhréugh O.E,D.P. hung at 2060" (plug‘#G). Found top of
fifm_ceﬁent at'1990}p 90" below.theofetical f£ill, indiéating a

loss of approximately 75 ft3 of cement to the formation.

Cleaned.out.cement to 2214' and let.fullfreturns} Pumped 396 ft3
~of claés "B" cement premixed 1:1 with.Perlite,'40% Silica Flouf
~and 3% Gel through O.E,D.P. hﬁng at 2172"(pIug #7Y.’.Filiéd the
wellbore with mud and squeezed aQay'fluid-with 200 psig surface
pressure. Found top of cement at 1940', 210' below theoretical

fill, Approximately 170 ft3 of cement was lost to the formation.
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Cleahed out cément.to 2244'»aﬁd‘iost returns.» Continued drilling
:12-1/4" hole to 2250?; Hung_O{E.D;P.‘at 2205' and pumped 142 ft3 -~
of "Thix-Set" cement wifh 13% Gilsohite ana 1/2%# Flocele per sack'.
of cement (plug-#8). Unable to fill the wellbore Wifh 450 barrels
| of mud. Located'top of cement at 2222' and cleaned out to 2230'. -
pr of cemeﬁt was 145‘ below theoreticql £ill which indicates a

loss of approximately>120 ft3 of cement to the formation.

"Hung O.E;D;P. a£'1829' and pumped 142 £t3 of cement premiied‘with
13%'Gi1soni£é.ana_l/2# Flocele per saék‘of cement (plug %9).
Unable to fillvthe wellbore with 200 barrels of mud. Found fép.
of cement at 2230°" indicatingva,iOC%xloss of plﬁé %9 to the fbrma—

tion.

Hung O.E.D.P. at i860}'and pumped 240 ft3 of class ﬁB" cément pre-
mixed l:l'with.Perlitéb 40%tSilica Flbﬁf.and 3%. Gel (plﬁg 410) .
Again, located top of cgmgnt at 2230" iﬁdiﬁating‘a‘lOO%”loSsvof
plug #10 to the formation.., | N
Hung‘O.E.D;P;“at 2209‘ and pﬁmped 120 £t3 of classv"Bﬁ“cement_pre—
mixed 1:1 wiih'Perlite_and 3% Gel (plug #11). Found top of cement

at 2230" indicating plug #11 was 100% lost to the formation.-

Hung O.E;D}Pi at 2l69' and pumped 193 ft3 of class "B" cement
premixed'Z:l.with Perlite, 40% Silica Flour and 3% Gél (plug #12).
Ran in the hoie to top of cement at 2230', indicating that 100% - /

of .plug 212 was lost to the formation. , , e :f

Hung O.E.D.P. at 2170' and pumped 180 ft3 of class "B" cement

premixed 1:1?With Perlite, 40% Silica Flour and 3% Gel (plug #13) .
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Located top of cement ét l953'j'60' above theéoretical fill. This
indicates a bridge, fill, or backflow of approximately 50 ft3 of
cement into the wellbore. Filled the wellbore with 325 barrels

of mud and lost returns after circulating.er'tWO'hours,

Hung O.E.D.P. at 1946'~apd pumped 100 _ft:3 of "Thix—Sét"Acement
premixed'withll9% Cilsonite,'O.S% Flécele‘and 0.1% TufoPlug

(plug z14). Filiedfthe wellboré with 751béfrels of mud and.founa
‘ to§ of firm cehehf at l86l;.' This was 30' below theoretical fill,

indicating a loss of 25 ft3 of cement to the formation.

Cleaned . out cement to 2250' and drilled 12-1/4" hole to 2342"'.

Drilled without returns from 2275' to 2342°',

1Hung 0.E.D.P. at 2201' and pumped 112 ft3”H26,'112 ££3 of 6%
CéC12'Qater with 400%# éf plaster,sand{A28 ft3 H,0 and 128 ft3

N&aSi, mixed 1:1 witthZvaollerd by 223 ft37§f "Thix—Setf_cémeht
premixed with 25% Gilsonite, 1—1/4#,Flocele and 1/8%# Tuff~Fiber

per sack of cement (plug.#lS).-'Found top of»cem¢nt at 2242",
l??Ift3 bélow-theoretibalvfill,_indicating’a‘loss of approximately_
140 ft3 of ééﬁéﬁt £5't£é{fg£§g€i5n; Unéble to £ill the wéilbore..

- with 400 barrels of mud.

Hung O.E.D.Pyvatj2232'5and'pumged 112 £t3 gel water with WG-11,

' CL-11 with 16804 of Unibeads, 400# Gilsonite, and 4203 'I.‘_LC——SOA’
followed by 59 ft3;of class "B" cement with 2% CaCl, aﬁd lOO# "
Flocele (plug. £16). Found top Qf éement'aty2242’,‘indicating thét

all of plug'#IG'was lost to the formaﬁibnw
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Left O.E.D.P; at 2232" and'pumped 112 ft3 bf'gel'wéter with WG-11,
CL-11 with 1680% Unibeads, 420% Gilsonite and 420% TLCr8OVfollow—‘
ed by 118 £t3 of class'ﬁs“ cement premixed with 2% CéClQ.and_ZOO#
Flocele {(plug #17). Found top Qf cement at 21397, 40" beléw |

theoretical fill, indicating that approxihatelYfBO ft3 of cement
was lost to the‘formation. Filled the.wellboré with 3iO barréls~

of mud.

Cleanea:out,ceméﬁt to 2244'. Hung O.E!D.P. at 2201‘ éﬁd pumpéd

56 ft3 Frac Gellwith WG-11, CL-11, 840#‘ﬁnibeads} 210% Gilsonite,
and 210%# TLC-80 followed by 210 ft3 of class "B"’cément with 2%
CaCl, and 75% Flocele (plug.#lS).. Filled the wellbore with 170
barrels of mud. Found tdp'of cement at 2184', 200‘_below:theo—
retical fili, indicating-a loss of<appfoximatély 165 £t3 of céﬁent'

.~ to the formation.

Cleaned out éement to 2244‘. Hung O.E.D;P.<at 2232'.and bumped
56 ft3_EraC-Gel~wifh 25% WG-11 and 7% CL—li,;llZlft3 of 3% .
CaCl2'water; 56 ft3'watef,_258;ft3fNaSi23mixed'l:l with.Water;'
56 ft3 water aﬁd-l36 ft3.6fvc1ass ;B" cemént-premixed with>2%'
CaC12 ahd 1/2% Flocele per . sack (plug #19).‘ Ran in the hole to

2239' with no trace of plug #19.

ang O.EuD.P.-at'2239' and pumped 112 f£t3 of,Fréc{Gél with 560#
"Gilsonite,'SOO#rUnibeadSPPBSG#'mothballs, 50#‘WG—11 and 154 CL-11
followed byfl36-ft3.of“class."B"fcemeﬁﬁ with 2% CaClQ and 1/2#vOf
Floéele'pei sack of cement (plug‘#20).  Ranlin the holé to 2240

with no trace of plug £20.
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Hung O.E.D.P. at 2232':ahd'pumpéd 112 £t3 of 33 CaCl, water,

56 ft> water and 134 £t3 NaSi, followed by 98 ft3 of class "B"
cement with 2%'CaC12, 6% Gilsonité and 1/24 of Flocele per sack
of'cement_(plug #21);.,quhd'top-of cement at 2187', a?proximately

.60' below theoretical £i11. This indicates a loss of approximately

50 f£t3 of cément'tdvthe‘fofmation.,'”:,f

Cleaned out cemeht tov2280' and]hung O.E.D;P.‘af 2263'. Pumped
112 £t3 of watéf, 112 ft3 of caCl, water, 67 ft3 of water and

67 ft3’Nasiz. Pulled pipe to 2232f'aﬁd-pumpédA88 ft3 of class "B"
vcement premixed wifhv2% CaCl,, 12% Gilédnite<and l/2#_of Fldcele.
per sack of c?meht'(plug #22). Found*top-of plug #22 at.?240i)
approximétely 70' below theoretical fill, indicaﬁing a léss;of
60 f£t3 of cement to the formation:- . Unable to fill the wellbore

. with water.

Hung O.E.D.P. at 2233' and pumped 88 ft3 of class "B".cémeht‘pre—
mixed with 2% CaCl,,. 8% Gilsonite-andv1/2#‘Flocele per sack of -
cement (plug #23). ' Found top of cement at 2240 indicafing that

" all of plug £23 was lost to the formation. -.

Hung O.E.D.P. at 2232"' and pumped 112 £t3 of Frac-Gel with 5004
Unibeads, 1504 Flocele, 150#.Gilsonite( 1504 méthballs,'is#»wC—ll-
‘and 15% CL-=11 followed by 161 ft3 6f élass "B" cement-prémixéd; -
"2:1 with Perlite, 40% Silica Flour and‘3%*Gel;“follbwedlby_98-ft3
of élass 9Bf Cémenfiwith 2% CaClé,'1/2#.Flocéle-and-B# Gilsdnite
pef'sackaf cemént (Plug:#24). Found'ﬁop of:cémenﬁ at.22405 indi;_

cating that all of élug #24,was‘lost to the formation. -
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'Witﬁ.O.E}D.P. hﬁng at 2232°, pumped'112 £i3 of water, 112 ft3

of.3% CéClz'watef/ 28 ft3»wéter and 67 ft3 NaSiz. Pulied arill
pipe to 2201' and}pumped 161 ft3 bf blass "B" cement premixed |

2:1 with Pérlité;;40%.Silica,Flour,'B%vGél and 3% CaCl, (plug #25).
Fbundltop ofgéeﬁeﬁt‘a£_2215', 170" below theoretical fill. This *
indicétes a’ioss‘ofJépproximately l40‘ft3 of‘cemen£ to.thefforma—

tion. Unable to fill the wellbore with 300 barrels of mud.

Hung O,E;D.P. ét 2201' ana pumped“liZ‘ft3 of Frac—Gel with 754
Flocele, lOO#_Unibeadé; ana 300# LCM foliowed by 353~f£3 of»claés
"B" cementvprémixed 1:1 with-Perlite,_40% Silica Flour, 3% Gel -
and 3% éaClz (plﬁg_#26);' Filled the wellbore with 30 barrels of
water. Located top of hard cément at 1842', 60' below theoretical
£i1l. This shows a 1055‘of approxiﬁate1y'5O ft3 of CementJtQ the

formation.

-Cleanéd out cement to 2342' and continued drilling 12-1/4" hole

to 2606'with intermittent returns.

Hung O.E.D.P. at 2575' and pumped 174 ft3 of "Thix-Set" cement
with 2% CaCl, and 10%# of Gilsonite per sack of cement (plug #27).
Found top- of cement at 2468', 75° below theoretical fill. Sixty

cubic feet of cement was lost to the formation.

Hung O.E.D.P. at 2448' and pumped 175 £t3 of "Thix-Set" cement

premixed.with 2% CaCl, and iO#-Gilsonité'per-sack of cement (plug_

#28) . Located top of cement at 2449',-195' below theoretical fill.

~Lost 160 ft3 of plug #28 to the formation.
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' Pumpéd 247 ft3'of class "B" cement premixed 2:1 with Perlite,
5¢ Gel and 2% CaCl, through O.E.D.P. at 2418' (plug #29).
Located top of cement at 2248', 100' below theoretical .fill.

Eighty cubic feet of plug #29 was lost to the formation.

Pumped 367.ft3'of class "B" cement premixed 2:1 with Perlite,‘

5% Gel éﬁd 2% Caél2 (plug #305. deated'top éf firm cement at.
>2089'; 290' below théoretical fill, indicating a loss of approxi;
mately 240 ft3 of cement to the formation. ‘Unable to f£ill tﬁé

wellbore.

- Cleaned out cement to 2165' and hung O‘E,D.P. at 2139'. Mixed
and pumped 215 ft3 of class "B" cement premixed 1:1 with Perlite;

4% Gel and 2% CaCl, (plug #31). Located top of cement at 2077',

175" below theoretical fill. Approximétely 145 ft3 of plug #31

)

was lost to.the formation.

Hung 0.E.D.P. at 2046' and pumped 250 ft3 of class "B" cement pre-

mixed 1:1 with Perlitei;40%'silica Flour ‘and 3% Gel (plug £32).
Unable to £ill the wellbore with 500 barreis of water. Ran in the
hole and'loééted top of ceﬁent at 1885', llS'vbéiow tﬁeoretical
£ill. Approximatély 95 ft3 of cement was_lost,to the formation.

3.

Hung“OQE,D.P. at 1860'aand>pumpe65250 ft- of clasé "B" cement
~premixéd 1:1 with Perlité,~40% Silica Flour and 3% Gel (plug #33).

Foundutop_of cement at 1697°"%, approximately 120' below theoretical

£fill. One hundred cubic feet of plug #33 was lost to the formation.‘ 

Hung O.E.D.P. at 1675"' and pumped 250 ££3 of class "B" cement

premixed 1:1 with Perlite, 40%'Silica Flour and 3% Gel. (plug #33).
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Found top of cement at 1697°', approXimately 120' below theoretical

fill. One hundred cubic.feet Of'plug‘#BB_was lost to the formation.

Huﬁg 0.E.D.P. at 1675' and pumped 250 ft3 of class "B" cement pre-
mixed 1:1 with Pérlite with_40%.Silica Flour;'3%~Ge1 and é%

CaCl, (plug #34). Filled the wellbore with 125 barrels of water.
Fognd top of cement at 1553', 160’ below theoretical £fill, in-

dicating a loss of 130 £t3 of cement to the formation.

Squéezed away 168 ft3 of fluid at a -surface pressure of 250 psig. -
Hung O.E.D.P. at 1490°' and‘puﬁped 250 ft3 Qf‘class "B" cement

premixed 1:1 with Perlite, 40% Silica Flour and 3% Gel (plug #35).

Squeezed away 14 ft3 of cement at 900 psig’surface pressure; Ran
in the hole and:located top of cement at 1368 " indicating a total.

loss of approximately 100 ft3 of cement to the formation.

Cleaned out cement t0v2606f with‘good.returnS'and'drilled 12-1/4"
hole from 2606" to,2804"using=aefatéd fiuid and pumping,Wafer
without returns. . Hung O.E.D.P. at 2765' and pﬁmped 312 ft3 of

class "B" cement premixea }:1 with Perlite, 40% Silicé-FlournQ,ﬂf'-’5“

0.5% CFR~2 and 3% Gel (plug #36). 'Locatéd.top of cement at 2754', 7 -

indicating a loss of 270 ft3 of cement to the formation.

 Hung O.E.D.P..at 2731" and_pumpéd'3l2 f+3 of class "B". cement pre-
mixed 1:1 with Perlite, 40% Silica Flour and 3% Gel (plug #37).
deated top of plug #37 at 25437, 170" below theoretical £ill.

Approximately 140 £t3 Qf~gément was lost to the formation.
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Cleaned out cement and drilled 12-1/4" hole to 3448'. Ran and .
cemented 9-5/8" casing with shoe at 3357'. Céntinued drilling
8-3/4" hole to total depth with aerated fluid and by injecting

water without returns.
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CASING CEMENTATION

SUMMARY

In the follOWing section, a general description of the cement slurries
-used for casing is given, A detailed description w1th volumes used,
well depth, and casing depth can be found in the ‘enclosed cement

detail.

The 20" casing was landed in 26" hole‘at'251' with a hole.depth at
255'. The cement slurry was composed of 649 ft3 of class "B" cement
with 2% CaCl, as an accelerator. It was displaced With 464 ft3 of

water, displacing‘l75 ft3 of excess cement to,the surface.

iThe 13%3/8" casing was cemented in one stage with‘a retarded;,light
weight slurry,'follOWed.by a moreHdense, unretarded‘slurry) for place-
ment at the casing shoe. The casing shoe was set at-1552' with the
baffle at 1513' The light slurry was run ahead of the heavy slurry
in an effort to reduce the hydrostatic head and thereby the pressure
exerted on the weaker formations. It conSisted of class "B" cement
with 40% SilicafFlour mixed in.a one to one ratio‘mith Perlite.and-
3% Gel. The ?erlitehand.Gel:are both additives to reduce. the specific
~gravity of the slurry. The slurry was_retarded\to=a-desired tempera—

ture to allow:sufficient placement time..

The more dense Slurry was class "B" cement with 40% Silica Flour.

Its application was primarily to provide a well cemented shoeVWith‘

hard set cement of high compressive strength. Both slurries were
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~displaced. with water and good fluid returns were obtained at the -

surface.

The 9f5/8”'casing‘wasrsét with the shée;at 3357','the bafflevat 3278"',
a Lynes ECP packer ét-20l4"Withva Halliburton F.O. cementer at 2004',
Aand‘a Burns~hange; ét 1345'. A two stage ceméntation process Was
abpliéd.becauSe'of the height of;the cement éoluﬁn'éndutﬁe'reéultihg
high preséures‘thét woﬁld'occu: in a one stage process. The first
_stage.consisted of a light weight slufry followed by a heavier slurry.
Again'the¢light slurry was fﬁn first to reduce the hydrostatic head

tQ reduce break dowh Qf the'Weaker'formations,v It consisted of class
"B" cément Wifh 40% Silica Floﬁrvmixed'in a one to one ratio with -
_Périite and 3% Gei;_ As in cementing the 1343/8" casing,,it was re-
-tarded so that it“wouldvallbw”sufficient pUmping.time'due'to‘the
eievatéd_holeitémpeféturés., The 1light wéight_élurry was fblléwea by
the more dense slﬁrry of class "B"_Cement-WitH 40% Silica Flour to

place extremely dense cement around the shoe.

There was difficulty in inflating the Lynes packer, but it was in-

flated with 1500 psi surface pressure. An unretardédflight weight
: . c . S ) .

siurry consisting of class,"B" cement with’40%“Silica'Flour,_mixed*
in a one to oﬁe_ratié with Perliﬁe-and'3% Gel, was~pumped through the
F.0. ports at 2004°'. _The ¢ement‘was'allowed to.set and the. liner

lap waS‘teSted‘tdﬂa grédient of 0.86 péi/ft and held for 22-minutes

without a loss of pressure indicating a satiéfactory‘liner lapAtest.ﬂ
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Casing Cementation / Summary

Prior to’completion of'CFSU 42-7, a‘'cold water entry'immediately
below the,9—5/8" casing shoe was indicated from temperature surveys.

It was necessary) then, to seal off the cold water entry from the hot

'production'waterf A 7" combination perforated and blank liner was .

run after drllllng the well to total depth. The liner was landed

w1th the shoe at 7615', a baffle plate at 4053', a Lynes E.C. packer.

. at 3999', a cement collar at 3997' and the liher hanger atA3084'., The

blank section of the llner waslpositioned on top of the perforated
section, acroSsrfrom-the coldpwater entry, making.it possible to pump
Cement into the annulus around.the blank portion of the liner and
thereby eliminating_the possibility .of communication between hot and'

cold waters.

In order to perform this operation, the Lynes E.C.iinflatablehpacker

~was installed between the blank ‘and slotted liners with two B & W

‘metal expanding.cement baskets installed just below the packer. Both

the baskets and packer were used to’seal‘thepannulus below .the blank
liner to prevent-the cement slurry- from falling down the annulus and

plugglng the perforated llner slots. The drillable baffle seal plate

‘was placed 1nsrde the 7 casrng below the packer to keep the cement

slurry from g01ng down’the inside of the llner.‘.A hydraulically

activated cement port collar was'placed'above the Lynes E.C. packer.

Pressure, bullt up in the plpe from cement’ pumped down the liner agalnst
the baffle plate, 1nflated the Lynes packer against the hole wall
Application. of addltlonal pressure from the cement pumps opened the
ports in the cement collar allow1ng cement to flow into the annulus

and up past the water entry and liner lap.
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It was found that.lnsufficient cement was pumped in the first'stage
to seal off the'weak zone. It was necessary to squeeze cement‘doWn—
ward around the 7" casing liner hanger into that zone. Iniall} six.
squeeze jobs werehnecessary, The.squeeze.jobs were performed‘by
setting a Halliburton RTTS'packer.in-the 9-5/8" casing and pumping
cement below it. A total of 3572 ft3 cement was required to seal

the water.entry and liner lap.

The first stage of the cement job consisted of class "B" cement with

40% Silica Flour*mixed‘in'a_one to one ratio with Perlite'followed by

oo

a heavier slurry‘of'hB" cement with 4Q%>Silica Flour. - Again‘thel'
heavier slurry-was applied for .competency.. The cement ports were
closed with 800 psi and*preparations were madeeto-squeeze the.liner
.lap. ‘The exact mixture and volume of each slurry can be found in the
- cement detail A In‘éeneral ‘the varlous.slurries-were squeezed around
the casing and llner hanger in an. attempt to place good cement from -
the Lynes packer at 3999' ‘to the llner hanger at 3084°'. : All of the
slurries applled contalned class "B" cement nmixed with 40% Silica
Flour. Most of the slurrles also contained Perllte, for it Was felt
that a 1lghter slurry would not be lost to the formation as ea51ly. o ]
However, more dense slurry in the first squeeze job and the entire
slurry in the: second squeeze job were mixed without Perllte. The_.
lap was tested,tw1ce w1thout success. After the 51xth squeeze jOb
was-completed,'the cement, cement collar, and‘baffle'plate were
.drilled outL.establishing'a competent cement bOnd from the;lineratopu'
of the 7" liner to the Lynes packer and exposure of uncemented

perforated liner from the shoe at 7615' to the Lynes packer at 3999'.
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CONCLUSION: LOST CIRCULATION CEMENTING,

CASING CEMENTING

The basic reésons behind'plgcement of the many cement plﬁgsvto
eliminate loss of fluid in both the 17-1/2" and 12-1/4" wellbore
‘was primarily to-allow the»placementfof a competent column of cement -

'arouﬁd‘the 13-3/8" casing string and 9-5/8" liner, caéing‘string.

The cement slurry, in a fluid state, weighing in excess of the mud
employed .to drill the hole, would have readily_escaped to the weak
- formations and/or voids, never reaching_the surface. in the case_of‘

- the 13-3/8" string, or the liner top_invthe.case of the 9-5/8" string.

In order to establish a competent.coluﬁnfofbcement sﬁrrounding a
désired casing‘string,.any Ioss'bf circulation to the formatidh‘muSt\_
be reduced- to a.minimal amgunt. In.the case of CFSU142—7/-511 of the
losses could‘be,consideréd'severe deterring pfoﬁef cemeﬁtingjpractices

until the losses were corrected by cementing and proper slqrry_design.

.It should'bé underétood»that'cementiﬁg Wéglfhé_single‘most éostly
sefvice in'drillihg.Cove Fort Sulphurdale 42-7. ‘Huge amounts of
cement were used for both loss circulation plugs and casiﬁg. Loss
’circqlation:plﬁgs alone required 7412 ft3 with casing requirihg an‘

additional 8950 ft?. The total amognt'pf cément’used was 16,362 f£t3.




DATE

© 12/16/77

12/16/77

I

12/26/77

12/27/77

12/27/77

12/27/77

12/28/77

" WELL -
 DEPTH’

1494

1494

2244

2244

2244 .

2244

2244

. OEDP

DEPTH

1457

1353

2202

2046

2046

2060

2172

17

17

12

12

12

12

12

HOLE
DIA.

/2"

1/2"

1/4"

1/4H

1/4"

1/4"

1/4"

———

CEMENT DETAIL FOR LOST CIRCULATION PLUGS

SLURRY

'PLUG" = VOLUME
1 198 ft>
2 200 ft
3 250 f£t°
4 120 £t°
5 250 £t
6 150 £t°
7 396 f£t>

PLUG COMPOSITION

Class "B" cement, perlite 1-1,
40% Silica flour, 3% gel, 0.5%
CFR-2 and 0.3% HR-7.

Class "B" ceﬁent, perlite 1-1,
40% Silica flour, 3% gel, 0.5%
CFR-2 and 0.3% HR-7.

Class "B" cement, perlite 1-1,
40% Silica flour and 3% gel..

Class "B" cemeﬁt, perlite 1-1,
40% Silica flour and 3% gel.

Class "B" cement, perlite 1-1,
40% Silica flour, and 3% gel.

Class "B" cemént, perlite 1-1,
40% Silica flour, and 3% gel.

Class “B" cement, perlite 2-1;

40% Silica flour and 3% gel.

RESULTS.

‘Filled the wellbore with 300

barrels.

Found top of cement
at 1445'.

SqueeZed fluid into

the formation with 100 psig

surface pressure.

Filled the wellbore with 75
barrels of mud.  Pressured
wellbore to 100 psig surface-
pressure with no fluid loss.

-.Found top of cement at 1335'.

Found top of cement at 2119'.
Unable to £ill wellbore with
300 barrels of mud.

Found top.of cement at 2119°',
same as plug #3. Apparently
plug #4 was completely lost to
formation.

Found top of cement at 2084°',
Unable to fill the wellbore with
250 barrels of mud.

Found top of firm cement at

1990'. <Lost partial returns
from 2184" to 2214' and lost
full returns at 2214°'. ’

Filled wellbore and squeezed
away cement with 200 psig sur- -
face pressure. Found firm
cement at 1940'. Cleaned

cement and lost returns.




DATE
12/29/77

12/30/77

~~/31/77.

12/31/77

1/7/78.

1/1/78

'1/2/78

1/4/78

WELL OEDP HOLE
DEPTH DEPTH . DIA.
2250 2205 12 1/4"

2250 1829 12 1/4"
2250 1860 12 1/4"
2250 2209 12 1/4"
2250 2169 12 1/4"
2250 2170 12 1/4"
2250 1946 12 1/4"
2342 2201 12

1/4"

SLURRY

PLUG VOQLUME
8 142 £t
9 142 £t3
10 240 f£t>
11 120 £t3
12 193 f£t3
13 180 ft>
14 100 f£t>
15
223 £¢3

3.

PLUG COMPOSITION

Thix-set cement, 13%
Gilsonite, 1/2 1lb. .
Flocele/sack of cement.

[y

Thix-set cement, 13% Gilsonite,
1/2 1b. Flocele/sack of cement.

Class "B" cement, perlite 1-1,

. 40% Silica flour, and 3% gel.

“Class "B" cement, perlité 1-1,

and 3% gel. :

Class "B" cement, perlite 2-1,
40% silica flour and 3% gel.

Class "B" cemént, perlite 1-1,
40% Silica flour, and 3% gel.

Thix—set cement, 19% Gilsonite,

0.1% Flocele and 0.1% Tuff-

Plug.

3

112 ft~ H.,0, 112 £t> 6% cacl

H,0 w/400% plaster sand, 28 %t3w

NaSL, mixed 1-1 with H0 .

Thix-set cement, 25# Gilsonite,
1 1/4% Flocele and 1/8% Tuff
fiber per sack of cement.

*200 barrels of mud.

. RESULTS
Unable to fill the wellbore

with 450 barrels of mud.

Found top of cement at 2222°'.
Drilled cement to 2230°.

Unable to £ill wellbore with
Found
top of cement at 2230'.

Ran in the hole to 2230
without finding plug #10,

Ran in tHe hole to 2230°
without finding plug #11.

Ran in theé hole to 2230'
without finding plug #12.

Found top of cement at 1953V
Filled the wellbore with

325 barrels of mud. Lost
returns after circulating -° -
for two hours. :

Filled the wellbore with 75
barrels of mud. Found top

"of firm cement at 1861.

C.0. cement to 2250'. Lost
returns after drilling to
2275' . -

Found top of cement at 2242

Unable to fill wellbore with

" 400 barrels of mud.




DATE

1/5/78

1/5/78

1/6/78

" 1/7/78

1/8/78

WELL OEDP
DEPTH DEPTH
2342 2232
2342 2232
2342 2201
2342 2232
2342 2239

HOLE

DIA.

12 1/4"

12 1/4"

12 1/4"

12 1/4"

12 1/4"

PLUG

SLURRY
VOLUME

16

17

18

19

20

118 ft

.56 ft

59 ft

210 ft

56 ft

112 ft
56 ft3
258 ft3
56 ft3
136 f£t3

112 £¢3

136 ft3

PLUG COMPOSITION

112 ft> gel water with WG-11,

CL-11 with 1680 lbs. of
unibeads, 420 lbs. Gilsonite
and 420 lbs. TLC-80.

Class "B" cement w1th 2% CaClz,
and 100 1bs. Flocele.

112 ft -gel water with WG-11,
CL-11 with 1680 lbs. of unibeads,
420 1lbs. Gilsonite and 420 1lbs.

TLC-80.

Class "B" cement, 2% CaC]2 &
200 1lbs. Flocele

FracGel, WG-11, CL-11, 840 lbs.
unibeads, 210 lbs. Gilsonite,

~and 210 lbs. TLC #80.

Class “B" cement w1th 2% CaCj2
and 75 lbs. Flocele.

Frac-Gel, 25% WG—ll & 7 # CL-11.
3% caCl , Hy0.

H>20.
NaSiy mlxed l 1 with H20.

. Hy0.

Class "B" cement with 2% CaCl.p
& 1/2 1b/sk Flocele.

Frac Gel, 500 lbs. Gilsonite,
500 lbs. unibeads, 350 lbs.
mothballs, 50 lbs WG-11 and

" 15 1bs. CL-11l.

Class "B" cement, 2% CaCly and
1/2 1b. Flocele/sack.

RESULTS

Found top of cement at
2242', Apparently all of
plug #16 entered the

-formation.

Found top of cement at

2139'. Filled wellbore
with 310 barrels of mud.
Cleaned out cement to 2244°'.
Started losing mud.

Filled wellbore with 170
barrels of mud. Found
cement at 2184'. (C.O.
to 2244"',

Ran in the hole to 2239'
with no trace of plug #19.

'Ran in the hole to 2240°,
" with no trace of plug #20.



DATE
1/8/78

1/9/78

1/10/78

1/10/78

1/10/78

WELL

OEDP

DEPTH DEPTH
2342 - 2232
2201
. 2342 2263
2232
2342 2233
2342 2232
2342 2232
2201

" DIA.
12 1/4"

12 1/4"

12 1/4"

12 1/4"

12 1/4"

PLUG

VOLUME

<21

22

23

24

25

112
56
134
98

112
112
67

.67

88

88

112

161

98

£t3
££3
£t3
£t£3

£t3

£t3

£e3

££3

££3
fe3
£t3
£t3

PLUG_COMPOSITION . RESULTS
3% CaCl2 water. o Found top of cement at
Hy0. . ’ - 2187'. Cleaned out

NaSio. o : ’ cement to 2280'.
Class "B" cement, 6% Gilsonite, : ‘
1/2 1b. Flocele and 2% CaCLj.

\

H20 B _ . . "Found top of cement plug
CaCl, water : _ at 2240'. Unable to £ill
H30. ) oo : the wellbore with Hjp0.
NaSij. o ' : ' . _ .

ClaSs "B"'cement, 2% CaCla,
12% Gilsonite and 1/2 1lb.

. Flocele per sack.

Class "B" cement, 8 1lbs. Found top of cement at

Gilsonite, 2% CaCly and : 2240'. No trace of plug
1/2 lb Flocele/sack ’ . #23. 7 .
Frac Gel, 500 1bs. unlbeads,' ) Found top of-cement at
150 1bs. Flocele, 150 1bs. 2240', No trace of plug
Gilsonite, 150 lbs. moth #24.

balls, 75 lbs. WG-11 and
15 1lbs. CL-11.. :

Class "B" cement, periite 2-1,
40% Silica flour and 3% gel.

Class "B" ceﬁent, 23 CaCl.y, 1/2
1b. Flocele and 8 lbs.
Gilsonite per sack.

H50. ' . ' Found top.of cement at 2215"

3% CaCl 2 water. -Unable to fill the wellbore
-Hp0. o . with 300 barrels of mud.
NaSi - _ o ' ‘

Class "B"'cement, perllte 2-1,
40% Silica flour, 3% gel and
3% CacCi,. '



DATE
1/11/78

1/19/78
©7/19/78
1/19/78

1/20/78

1/21/78

'1/25/78
1/22/78

1/22/78

./22/78

WELL
DEPTH

2342

2606

2606

2606

2606

2606

2606

2606

2606

2606

OEDP :
DEPTH DIA. PLUG VOLUME
2201 12 1/4" 26 i12 £¢3
353 ft3
2575 12 174" 27 174 ££3
2443 12 174" 28 175 £t3
2418 12 174" - 29 247 ft
— 12 174" 30 367 ft°
2139 12 1/4" 31 215 f¢3
2046 . 12 174" 32 250 £t3
1860 12 1/4" 33 250 £t°
1675 12 1/4" 34 250 £t3
1490 12 1/4" - 35 250 £t

PLUG COMPOSITION

600 lbs. gel, 75 1bs. Flocele,

100 1lbs. unibeads and 300 1lbs.
LCM. : )

Class "B" cement, Perlite 1-1
40% Silica flour, 3% gel.and

3% CaICZ.

Thix-set cement, 1l0# Gilsonite

per sack and 2% CaC]Q.
Thix~set cement, 10# Gilsonite
per sack and 2% CaC]z.

Class “"B" cement, Perlite 2-1,
5% gel and 2% CaCIz.

Class "B" cement, Perlite 1-2,
5% gel and 2% CaClz.

. Class "B" cement, Perlite 1-1,

4% gel, and 2% CaCl

-
Class "B" cement, Perlite 1-1,
40% Silica flour and 3% gel.

Class "B",cemenf, Perlite 1-1,
40% Silica flour and 3% gel.

Class "B" cement, Perlite 1-1,

"40% Silica flour, 3% gel,

2% CaCl,.

Class "B" cement, Perlite 1-1,
40% Silica Flour, 0.5% CFR-2,
3% gel. :

RESULTS -

Filled wellbore with

30 bbls. of water. Found
top of solid cement at
1842'

Found top of cement at

2468"'.

Located top of cement at
2449'

Located top of cement at
2248°',

Located top of firm cement
at 2089'.. Unable to £ill
the wellbore. C.0. to 2165

Located top of cement at
2077

‘Unable to fill the wellbore

with 500 barrels of water. -
Found top of cement at 1885

Found top of cement at 1697

Filled wellbore with 125
barrels of water. Found top

- of cement .at 1553°'.

Squeezed away 168 ft3 of
0 at a surface pressure
o% 250.pslgAA

Squeezed‘éway 14 ft3 at 900
psig surface pressure.

. Found top of cement at 1368'’



DATE
1/28/78

1/28/78

DEPTH
2804

2804

DEPTH DIA.
2765 12 1/4"
2731 12 1/4"

PLUG
36

© 37

VOLUME

312 £t°

312 £¢3

-PLUG COMPOSITION

Class "B" cement, Perlite 1-1
40% Silica flour, 0,5% CFR—2,
3% gel. .

Class "B" cement, Perlite 1-1,

40% Silica flour, 3% gel.

RESULTS -

Found £op of.cement at
2754, ' ' i

Found top of cement at 2543



CEMENT DETAIL

WELL OEDP HOLE - SLURRY PLUG

DATE - DEPTH  DEPTH DIA. PLUG VOLUME COMPOSITION : RESULTS
9/10/77 30' G.L. 36" ’ ‘5 1/2 Cu. Yd. Ready mix cement Rigged up Dale Martin rathole
30" : : - : . service. Drilled 36" hole to
’ ' ) S 30". Ran & cmtd 30" conductor
S at 30' with ready mix cement.
12/2/77 255' - : 26" 649 ft3 - Class "B" cmt. w/2% Ran 6JTS 20" 94% H-40 Buttress
20" o ' vA_CaCl2 ’ csg to 251. Pumped cement
' ’ through open ended csg. Rec'd.
175 ft3 excess, cmt. to sump.
Found TOC at 233'.
12/19/77 1557 Co1771/20 ] : 2071 £t Class "B" cmt. w/ 1-1 Ran 40 JTS of 13 3/8" 54.5%
13 3/8" . - Perlite 40% Silica flour, K-55 Buttress csg w/shoe at 1552
) 3% - gel, .5% CFR2, and baffle at 1513', had good
*«3% HR7Z. returns to surface throughout
3 o i job. Bumped plug o.k.
184 ft Class "B" cmt. w/40% ., )
- ’ Silica flour and .5%
_ CFR-2.
2/3/78 3448 - 12 1/4" 1250 ft3 lst stage Ran 51 JTS 9 5/8" 40%# K-55
9 5/8" (P.B.-3360) : ) Class "B" cmt. premixed Buttress. Shoe at 3357'. .
liner - . ’ . 1:1 perlite, 40% Silica Baffle collar at 3278'. Lynes
flour, 3% gel, 0.5% ‘ECP PKR at 2014'. HOWCO F.O.
CFR-2, 0.4% HR-7. cementer at 2004'. Burns 13 3/8'
' “y - v x 9 5/8" single slipline hanger =
326 ft Class "B" cmt. premixed at 1345.
’ w/40% Silica flour, o ‘
0.75% CFR~-2, and .2% .. 1lst stage- seated latch in plug
HR-7. _ -o.k. w/1500 psi.

*After "lst stage" attempted
unsuccessfully w/isolation PKR
to set Lynes PKR. Therefore ran
in hole and set 9 5/8 RTTS at
1918'. 1Inflated Lynes PKR w/
"1500 psi. Opened F.0. cementer.
POH & layed down RTTS. Picked
up EZSV at set at 1805°'.



DATE

2/4/78
9 5/8"
liner
(con't.)

3/6/78

WELL OEDP

DEPTH 'DEPTH
3448"

(B.P.~-3360)

7735

HOLE

‘DIA.

12 1/4"

8 3/4"

PLUG

8l ft

SLURRY
VOLUME

750 ft

187 ft

3

PLUG
COMPOSITION

2nd stage

Class "B" cement
premixed 1-1
perlite, 40%
Silica flour, 3%
gel, .5% CFR-2.

. 1st stage

Class YB" cmt. pre-
mised w/1l-~1 perlite,
40% Silica Flour, 3%
gel, .05% CFR-2, .04%
HR-7. ’ :

Tail-end-class B 40%

Silica flour.

RESULTS -

Cemented through F.0.' ports
at 2004' and EZSV at 1801°'.
Displaced w/185 f£3 of water.

. Pressure built up during last

half of job. Maximum pump
pressure was 800 -psi. Pulled
out of stinger & POH. - Picked
up 8 3/4" BHA. Drilled cmt.
stringers from 1345' to:
1805'.. Tested liner lap. to
.86 psi/ft held o.k. :
Drilled retainer. Drilled
cmt. from 1810' to 2007°'.
Fell thru to 3065'. Drilled
cmt. from 3065' to 3278'.
Drilled baffle collar at
3278'. Drilled cmt. to .
3357'; csg shoe. Drilled
cmt. from shoe to-3448"'.

After running 7" liner and

'not being able to release
-from hanger, the 7" liner’

was POH. The Burns hgr
was replaced with a Midway

~hgr.

Ran 72 JTS of 7" 26# K-55
LT&C blank csg. 36 JTS
7"-26" K-55 LT&C perforated
csg. HOWCO cmt guide

shoe at 7615. .Baker

Baffle plate at 4053'. Lynes
EC. packer at 3999'. Cmt.
collar at 3997'. Midway

‘liner hanger at 3084'.

Displaced w/49 ft3 of water.
Closed cement port with. 800
psi. POH.. Laid down liner
setting and cementing tools.
Picked up RTTS tool and set
at 3034'. '



DATE

3/7/78

'3/9/78

3/;0/78

WELL OLDP
DEPTH DEPTH’

7615

shoe
liner

7615 - .
shoe of
7ll

liner

7615
shoe of
7"
liner

HOLE
DIA.

PLUG

8 3/4"

8 3/4"

8 3/4"

244 ft

SLURRY
VOLUME

187 ft3

3

"81 ft

3

3

1000 ft

675 ft

PLUG

" COMPOSITION

2nd stage

Squeeze #1 ;
Class B premixed w/1l-1
perlite, 40% S.F., 3%
gel, .5% CFR-2.

Class "B" premixed
w/40% Silica flour.

2nd stage

Squeeze #2

Class B cmt. Pre-
mixed w/40% Silica
flour, .5% CFR-2.

2nd stage
Squeeze #3
Class B cmt. premixed

"1-1 perlite, 40% Silica

flour, 3% gel, .5% CFR-2.

2nd stage

- Squeeze #4

Class B premixed 1l:1
perlite, 3% gel, 40%
Silica flour, .5%
CFR-2.

RESULTS

Dispiaced with 330 f£3

water. No pressure
buildup.

Set HOWCO RTTS ‘at 3034°'.
PKR started leaking during
cmt. job. Released same

& POH.

Set RTTS PKR at 2%21'.
Displaced w/336ft .

‘of water.. Pressure built to

900 psi then broke back to
400 psi. POH w/ RTTS.
Picked uvp 6 1/8" bit.

Hit obstruction at 3137°'.
Cleaned out cmt. & rubber
from 3137' to 3140' w/ full
circulation. POH Attempted
to run and set 7" RTTS at
3100!'.  PKR failed. POCH.
Picked up 9 5/8' RTTS, set

at 3010'-.

Set RTTS at 3010'.
Attempted to pressure test
liner to 400 psi and hole
went on vacuum. Pulled &

"reset RTTS at 2915°'.



WELL - 0.E.D.P.

HOLE

DATE ) . DEPTH DEPTH DIA. PLUG
3/10/78
 (cont'd.)
3/12/78 7615" - 8-3/4"
shoe of .
7" liner

SLURRY

. 'VOLUME

200 ft3 -

750 ft3

167 £t3

Gel, 2% CaCl

PLUG
COMPOSITION

Class B L :
1:1 Perlite, 3% Gel,
40% Silica Flour, .5%
CFR-2 w/2% CaCl2

Second stage

‘Squeeze #5

Class B premiked_
1l:1 Perlite, 40% .
Silica Flour, 3% Gel

Second stage
Squeeze . #6
Class "B" premixed

. 1:1 Perlite, 40%

Silica Flour, 3%
2.

RESULTS

Displaced w/319 ££3 water.
P.0O.H. - Cleaned out cement
from 2927' to 3084'. P.O.H.
Picked up 6~1/8" bit and
R.I.H. to 3243".  Pushed
obstruction to .3990'. P.O.H.
Picked up 9-5/8" RTTS packer. .

Set RITS at 3040". Cemented.
Displaced with 360 ft3 H,0.

No significant pressure build-

up. P.0.H. Picked up 8-3/4"
bit." R.I.H. to 3084' - no
cement to top of liner. P.O.H

R.I.H. with O.E.D.P. to 3080'.
Displaced with 263 ft3 water.
P,O0.H. --Picked up 8-3/4" bit.

"Tagged cement at 2920°'.

Drilled cement to top of liner
at 3084'. P.0.H. Picked up
6-1/8" bit. Drilled port.

collar. Drilled baffle collar .-

and. lost returns.
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" Covefort Sulphurdale Unit
Well #42-7
Drilling Mud History

Introduction: -

In September 1977, NL Baroid Petroleum Services submiﬁted to Upién Oii‘Company
of_Caiifornia; Geothermal Divisipn, a édggestéd'mud,prégram fér'drilling_in the -
Covefort Suléhurdéie_Unit. The'proposed'pr;gram, geological information furnished
by Mr. Steve O. Maione, and recommendations madéjby Mr. Steve Pye and Mr; Pau1
Fiéchgr,vwere revieved and modified by Mr;_V.AK} Varma in August 1977.- A copy

of NL Baroid's proposedrprogram is included in the appendix on'pages 1 éndl2.-

A copy of the modified program is included ig the appendix on pagesa3.-‘6.-
This,péper will analyze the proposéd pfogrém; the aécepted program, and the gc;ual_vv
ﬁrogram used. It will also attempt to explain any deviations and the reasons
tﬁeréfofe. This-analysis shoﬁid also heip‘;o explain any cost variances. Suggested
mud parameters and:genéral instructions;'albng with variances are listed by hole

size intervals.

The Firsﬁ'Interval;jo' to 300;)

Bafoid suggested thevuse of a spud_mud‘consistinquf Quick Gel or'Aquagel and',

Lime to drill.the 26VFSurface hole. fhis.ﬁasAmodified'to_include Caustié Soda -
insteéa ofllime, With;pill tréatménts of.LCM to be uéed to épmbaﬁilost circulation.
‘Cemént plugs were to be used in{the event of Severé lost -circulation. The mud
system was continuously’monitored fof_HZS:intrusion, ‘This modifiea'mud prégram

was successfully used.  No severe-drilliﬁg hazardé wefg encouﬁtered'in this intérvai.

The Second Interval (300" to 1500')°

Baroid suggested a DAPP (diammonium phosphate)_mud'system co’drillﬂthe 174"
- conductor hole. The DAPP.system was developed as a nonpollutant circulating mediuz
suitable for use on federal land. The modified mud program Suggested the-use of .

a fresh water ge1 f1uid4with caustic for pH; lignite thinners for rheological

I



control, and WL 100 for filtrétionvéontrol1 .The treatmenﬁ forllost circﬁlafion
was to be LCM swéépéAand ceméﬁt.squeezéé aé ﬁecessa;y.‘ It was reéommén&éd'that
Zinc Carbonate-and SodiuﬁASulfite be uéedvaé corrbsion contr91 agents. 'Thé'

actual drilling was aécomplishe& using the modifiéd'mud program. 'ﬁodérate to':.

severe lost circulation was encountered between 1300' and 1500'.

The Third Interval (1500' to 2250')

Baroid;fecommended the ?se of‘thé DAPP system .through this interval.'.The.reviééd-
mud program called for the same program as théf usgd in4the second,intefval.

_Thé reviséd mud prbgram was used. -Dué;fbaéevere lost circulation thrOughout this .
interval;compietion was accomplished only through the use of.repeqted‘cement
squeezes., A copy of the'dailx oﬁerations summafy ééﬁ-Béffoﬁnd in the.abpendix

on pages 19 through 28.

The Fourth Interval (2250' to 3200')

'Béréid recommended the:use of a DAPP éystem through this zone. The revised mud
_prograﬁ called for the same ﬁrogram aslqsed iﬁ the prévious two intervals, witﬁ |
the addition“of_sepiolite as necessiéatéd.by.hole‘conditions. Losf circulétion
through this zdng'became so_seﬁere tbat_it was necessary.to conveft‘to ;n aeréted

-system. ‘Aerated mud was tried unsuccéééfﬁlly-followed by foam drilling

The success of these ;Qovsystens,was limi;¢d.dueAtd:extféme ﬁéﬁef intrusion into
the well bore. The:méthod finally implemented wés that of using aerated, treated

' water alternately pumping reserve pit water into the hole with co;pléte lost
retufnsf This methodiwas necessitatéd bécause'the hole was making a 1érge‘volume
of water (600 barre;s per hour) and there was -no way té dispose .of it other than
pumpihg it back into the‘ﬁole. Corrosioﬁ-became a severe problem in this interval
due to the'égfatgd drilliﬁg fluid'envifonment'and;the §¢mperatures-iﬁvolved.‘
Alfhoughlsevét;iwﬁétﬁddé-of_cdrrosioﬁ treatmépt_Were';tﬁ;ﬁﬁted, n&ﬁe of those used

: were'aé successful as deéired;‘however; a limited amounf of redu?tioﬁ was observec. -
‘A copy of»corrosion ring_fecords is included in the éppendix péges 29 and 30. A
copy of-a drill pipe scale analysis-is.included'iﬁ the appendix on page 31. Tﬁe

third and fourth intervals were part of the same casing interval.

II



The Fifth Interval (3200' to 7735')
Baroid recommended a DAPP circulating medium thfbuéh this zone. 1In the revieed
program, a Polymer and Caiciuﬁ Carbonafeeéystem-was recommended. ,Aﬁ-atteﬁbe was -
made to go back to a fresh weeer, dispersed gel system. Due to severe iose
circulation and'eontinuous water“intrusioe, it became necessary to revert to the |
same syétem used in fﬂe previous;interVaI; the'same problems were enceuntefed”
concerniﬁg.corrosion. Altbough additional mefhods of‘corrosion control were
attempted iﬁ this;intefval; none of those tried were successful in bringihg the
‘corrosion rate within acceptable limits.
Summary:
Primary pfoblems encountered in drilling this well wefe:i
1. . Bothlmoderatenand,severe lost circulaeion.
Approximate cost $34,097 - a cost ahalysis is included id the
appeqdixionvpages 14 throﬁéh 17 with a breakdown on.page 13.'
2. Cerrosion problems associated ﬁith'the aerated-drilling'eysfem and
the high temperature of the well bore.
Coet -'$91,792 - refer to cost summary, appendix page 13.'
3. Hiéh volume'of water enceuntered at:ZSOd‘:
A.  Madé it.~impessib1e to drill with eir.
B. InCreased,corrosion control costs considerably.
Conclusions: |
Aithough we feel thatAeither the Bafoid or the revised program would have been
adequate under normal condiﬁibhs, fhe seveiity'of lost returns dictated'the'
actual well site mud.syetem used.
Corrosion probiems aecounted-for $91,792 or 50% of the actual mud bill. Most_of
this expense was incurred whileddrilliﬁg with an aerated_system.V_Althodgh many'
alternative corrosiod control metheds‘were:tried, none were successful.. For this
reason,‘Baroid wbuld suggeét that a Baroid coﬁrosion control labbretory and.

technician be utilized on the next project of this type.‘

. IIT
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BARUID UIVISIU
N L Industries, Inc.
RECOMMENDED MUD PROGRAM

Union Geothermall

September 10, 1977

© Company Date

Well Name . . .
and Number_Covefort Sulphurdale Unit Well #42-7 Proposed Depth__ 10,000

‘ian .. Sec 7 - 26S.-~&J ~ Beaver ’ Utah
I.ocohor? 50T 300" . County ' : — State -_ ‘
Casing: Surf,_13-3/8" @ 1600" inter. 9-5/8" @ 3500° Prod__ 1" @ T.D.

RECOMMENDED MUD PROPERTIES ' - TREATMENT

DEPTH WEIGHT VISCOSITY FILTRATE i ) ' .
FEET LB/GAL SEC. : ’ L o . ) ) o . S
0 : 8.4 45 - Spud mud consisting of QUIK GEL or AQUAGEIL.
to ' to to N.C. . and LIME to. set surface casing. :
300' - 8.9 . 50 E ' :
300" 8.4 - = 26 _ . 15 Diammonium Phosphate system using pre-
to . to . to . to ‘hydrated AQUAGEL for viscosity and WL-100
T.D. .. 8.6 36 ' 20cc - for filtration control as required by

hole conditions. -Should a higher density
fluid be required, CARBONOX/ Q-BROXIN and -
~ AKTAFLO~S are recommended for- control of
rheological pr0pert1es.

Remarks: Recommend 400 bbl of" saltwater ‘be maintained in storage to quench well
' during trips.

Recommend use of a Baroid Mud Cleaner and Bar01d Double Deck Shaker for
solids control :

Recommend COAT-777 for corr031on control and additions of AMMONIUM HYDROXIDL'
if HpS 1s encountered.

Please refer to Detailed Mud Plan and Contingency Section for spec1f1cs on
D.A.P, systems, lost: C1rcu1at10n and the above recommcndatlons. "

Estimated cost for mud materials: 80 000 with moderate lost circulation
Recommended Program Based Upon 65 - 70.days drilling time. 1nclud1ng moderate lost
S ‘ c1rculat10n problems.

The obove recommendations ore stalements of opinion only, and are mode without any worronty of any kind as to
performance~and without* assumplion of any liability by NL Indusiries, Inc., or its agents. :

BA - 1007 -2A Qe



. DETAILED MUD PLAN

0to 300 g

AQUAGEL and LIME are recommended to maintain a 45 to 50 sec/qt funnel = .
viscosity and a 10+ pH. 'Mud density should be maintained at 8.9 ppg or less.
. Previous operations in- the area have encountered loose unconsolidated gravel -
bed while drilling conductor hole. For this reason, setting conductor pipe
-~as-quickly as possible and control of potential problems created by loose
"gravel are essential ‘to reduce drllllng time, lost clrculatlon and overall
costs. :

300' to T,D.

A Diammonium Phosphate system is recommended. for. this interval. Diammanium
Phosphate (D.A.P.) exhibits thermal stability, positive corrosion control and
reduces wetting of water sensitive formations. Since volcanic formationms en-
countered are of the acid extrusive type, the common oil field practice of
-maintaining a high pH is futile, expensive and, in the case of a D.A.P. system,
_unnecessary. Furthermore, the lower the pH and the higher the temperature, the
- greater the solubility of ammonia. . D.A.P. will not create ammonia handling or
- safety problems for rig personnel if a pH of 7.2 to 8.3 is maintained.

y “.Formatlons encountered below 600' are usually. Dyrlte and produce ''gun barrel’ - .

well bores until production zones are encountered. Since unnecessarily high
_viscosities could damage production zones it.- is recommended that they be main-

~ tained mno higher than necessary to. achieve good hole cleaning as dictated by
.vhole condltions. e ‘ : . :
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August 31, 1977

‘TO: Mr. Del Pyle/Mr. Don Ash

FM: V. K. varma £47
On the basis of_geologicai information furnished by
Steve Maione and. recommendations made by Steve Pye and

Paul Fischer on August 11, 1977, the mud programme for
Cove Fort Fed. #42_7,Aytah, has been modified and revised.

Suggested mud parameters and general 1nstructlons are 1lsteo
by hole size 1ntervals

I. ConductoruHole’a’66cm,(26") }
Depth Exp. Lithology Weight  Viscosity Filterate Ioss Ph

- 0-250' Ailuvium, Andesites 8.4-9.0ppg As Required N. A. . 10.5-11.0
"Remarks

' Drill conductor 1nterva1 with gel, caustic and water with
sufficient viscosity and yleld p01nt to clean hole.’

In the event of loss of returns, plll Treatments with LCM to
be pumped in to regain c1rculatlon. Cement plug(s) be placed
in case of severe losses. ' : C

- To ensure that maximum safety conditions are met, the mud
system will be monitored continually for st.

IX. Surface Hole 44 .4cm (17%1/2") o
Depth Exp. Lithology Weight  Viscosity Filterate Ioss Ph

250'-1500" And851te (Volcanics) 8.8-10ppg- 45-55 ~ ~ 8-12cc 10-5 12.5m
o 66-75pc . | N

Material

. Quebracho . . P. V. as per AFD (Annular Flow Dynam1CC)
Bentonite Gels 2/6 :

Tannathin Y.P. as per AFD

Caustic Soda - . Solids 4-12%

Cypan L Bentonite 18-22 #/Bbl
Barite (if needed) : :

OAM 1.0C02 IREV.2.77) PRINTIOD IN UV.9.4



Commencing with this interval, the desander and- de51lter’
should be utilized to maintain minimum mud weights for -
maximum penetration rates. Adjust mud rheology and/or rig
hydraulics to maintain laminar flow in the. annulus for max1—
mum hole cleaning and minimum hole erosion.

. If lost circulation occurs, sweep treatments of one or more- -
of the following: Cotton seed hulls, mica, nut plug and
Kwik-Seal are recommended to regain returns. If lost circu-
‘lation persists, “"Diaseal-M" or cement squeeze may be re-
guired to regain c1rculatlon.

Corrosion and hydrogen sulfide protection should be initiated
through this interval and continued to total depth with addi-
tions of Zin¢ Carbonate, Sodium Sulfide, Unisteam and &

water soluble organlc,phosphate scale inhibitor.

Ratio: Zinc Carbonate - 23/Bbl (and as CODdlthDS dic-
, tate) . ‘
Sodlum Sulflte (catalyzed) - Suff1c1ent to main-
tain 100-300 ppm at flow line. :
SI-1000 - (organic phosphate) - In conjunction with
Sodium Sulfite to maintain 10-20
~ppm at flow line.

III. Intermediate Hole  31l.lcm-(12-1/4")

The mud(s) type to be used in this hole section will
largely depehd upon lighology and temperatures. Depths

set below are tentative and mud systems may have to be
changed as and when warranted by encountered formations and
temperatures.

System No. ‘1 (Gel-Lignite)
" Depth . Exp. Lithology - Weight - Viscosity Filterate Ph

1500'-2250" (?) Conglomeratic Ss, 8.8-10ppg . 45-55 8-10cc . 10.5-11.5m
Shale, Siltstone 66-75pct . : :
Materials . ,
Bentonite : - "P.V. as per -AFD
- Quebracho '  Yp-as per AFD
“Tannathin . ' Gels 2/6
Caustic Soda ) Solids 4-12%
Cypan ' Bentonite 18- 22“/Bb1

Barite (if needed)

Lost circulation and corrosion to be controlled as descrlbec
for the 44.4cm (17- 1/2") hole.



Should the well bore témperatures become detrimental to mud
. p2rameters, causing excessive gelation, flocculatlon and

]

i instability, the system will be.changed over to a seplo—

. lite base system;“

.System No. 2~_(Sepiolite)n

- Depth ~ Exp. Lithology o Weight Viscosity Filte:éte- Ph

. 2250'?-3200'? Red beds, Siltstone, 9.0-9.3ppg 40-45 »8—chc' 10.5-11.5m .
, ss., -Sh, Thin Sllty 67 69. 5pct : )

Ianestone

Materxrials ,

Sepiolite (Geo Gel) . P.V. as per AFD

Bentonite "Yp as perxr AFD

Cypan . ‘ - S - Gels 1/2

Caustic Soda * : - Solids 6%

Resinex/WL-100 - Avoid usage unless essentlal

Bentonlte 4lb/Bbl

System No. 3 (Consolidation Treatment)  "special’

- I T B -— . -

-— - —

CCON TIAL O,
. CON F‘DEN ' ("J"‘F'DENTU\L )
= documant contains T

'&l::"hu-ﬁ 21 information. . ' c.“‘,’f‘ud-c.:‘.‘-?ﬂm €ontairs
e i rrcpnet""j.m. ‘ e Iricrmztion
\" e~ G Co. ©f Calif. .- J e " Froprictary to
“ s -tanis cf this o TGS Coef cany,
(:‘ ~4 ore rot 1o ke (‘ N ef 1his
yoocolcd 1o any gperson . " Ure riot {o be

" h H . .
.;;¢ {Cc CXEress . _..:‘ any porecn
=4 conzent of Unior-. _ ROt
Lo Cn. et Cabilornin ‘ ) =

Nt ¢l Umon

TS
iormin,

Production Hole ' '22.2cm (8-3/4")

As recommended in memo E & pp 77-108 M, a Polymer :and
Calcium Carbonate- mud system will be uscd to drill car—
bonate rocks. '

Depth | E}'pl. Lithology Weight  Viscosity Filterate Ph -
3200"—10 000'* Limestone, Dolomite 8. 5-9ppg. 28-35 ~>1l2cc <12
(Carbonate rocks) 63 5-67pcf  (low) ~ (high)


file:////X/z/A

Material -

. Calcium Carbonate '~d : Yp/Pv - As necessary for
: o - _ good hole cleaning
?oiymer o )to be advised
e by Union Research Gels - 0/2
Additives )~ solids - 6%

- General Instructions

1. A minimum of 1000 sacks of Barite w1ll be readlly avallable
at all times during drllllng operatlons

'2. Pre-treatments for hydrogen sulfide will begln at spud @
2%/Bbl ‘Zinc Carbonate and adjusted as conditions dictate.
A "HACH" test for hydrogen sulfide in the mud svstem will
be run on . a routlne basis.

3. Corrosion coupons Wlll be- 1nstalled in the Lellv saver
" "sub and the first joint above the drill collars. ‘These
coupons will be changed at 100% hour intervals and monitored
for type and severity of corrosion. Precision weight.
measurements will have to be made for accuracy of results.

4. For maximum corrosion proOtection, a catalyzed sodium sul-

" fite oxygen scavanger will be injected into the pump suction
in quantities sufficient to maintain concentrations of '
sulfite at 100-300 ppm at the flowline. SI-1000, a water
. soluble organic phosphate scale inhibitor may be used in -
~conjuntion. w1th‘SOd1um sulphite to prevent scale build-
up on tubular goods.  'SI-1000 concentrations should be
maintained at lO 20 ppm at the flowl\ne.

In addltlon, Magco Inhlbltor 202 a water soluble fllmlng
amine, will be‘"used, if COndlthnS warrant, to coat the:
drill string on trips. '

Inhlbltors may change from time to time as’ a result of
contlnulng research : -

Equipment

1. Three station.: (Shékers, cellar and rig floor) hydrogen
sulfide gas detectors -(0-100 ppm) with audio warning de-
vice will be 1n contlnuous operatlon durlng drllllng opera-
tions.

2. Drager multi gas detectors (hand operated) will be avail-
able for spot checks :

3.~Degasser, de51lter and desander.

4. High-low level mud pit indicator complete with V1sual and
audio warning device.

5. Temperature recorder with chart for continuOUS-monitoring
: of flowline and_suction temperatures. .

cc: Steve Pyo‘// o T
- Paul Fischer . o |
Steve Maione T -6 -



EQUIPMENT

Three station HpS gas detectors with audio Qa:ning.device.
Drager mulfi gas de;ectors (hand. operated) for spot cﬁeckg..
Degasser. |

Déuble.deckvshaker;

Mud-cleaﬁer;

Mud cooling tower.

-High-low level mud pit indicatbg.

Temperature recorder. -

Two 2500 CFM Air Compressors. .



e e PAROIMOMISION:

»P.VS'H-'N 'D RECOuw - .. "NLIna ~tries,inc.” e R N
ComMPANY Union 011 of California Geothermal Diy, e Utah : - CASING PROGRAM: - 20 imch a1 251
WELL ___Qo_e_Eo_m__Eedﬁxal_th 42-7 COuNTY_Beaver . : ’ : ~ 13-3/8inch ¢ 1552
_CON,MCTOR Loffland Brothers Drllllng Rig #184 | ocationWildecat ‘ “sec 7 qwe 265 o 6W - 9-5/8', . ,-3357
STOCY FOINT Milford, Utah onte  3-22-78 " 8AROID ENGinEER Jim Goldsby/Randy Rhodes/Ron Peterson’ “yoyvag DE7pTH ISS};&@ 7500 y
‘OATE [ DEPTH |WEIGHT VISCOSITY ©~ {vo | GELS pH .| ~FILTRATION FILTRATE ANALYSIS  [SAND| RETORT CEC _ '
foor | 1b7g0l Sec APT | PV 10sec” lS1ip O mi | HTHP |Coke ci Ca 0[St Ot [wored REMARKS AND TREATMENT
. g °F : - OF). 10°'min|Meter QL APE i ©Fi3onds Pf |Mf ppm ppm B 7 % e
11~28 | -0- |8.7 | 57 - 18.5 _|NC 400 B 1 Spud Mud
11-28 1144 18.8 | 58 | 30 |40/ 5/20 |9 - |20 3] 450 1 o-{10l0 90 Vis=45 to 50 Wt-8.6 to 8.9
,rkl_'_-:30 9.2 50 | 30 |40/8/20 |9 22 3 450 | 110]06 {90 "Reaming Hole to 26" ' ~
C12-177 9.2 [ 46 | 25 "|35/5/20 |8.5 |30 3] 450 | 1210 1881 | Circ. for 20" casing
112~2 ' 19.2 50 | 30 _[40/8/20 -i8.5 |22 3 450 ‘ . 11210 |88 Setting 20" casing & Nlpplln;,
: - S T S - " up BOP_
12-3 _19.2 | 50 | 30 .140{8/20 (8.5 |22 3 450 - 1210 |88 | Testing BOP
12~4  ITight|8.8 | 40 | 20 |35/6/12 ]11.5]18 2 400 | 200 8lo J92: Drilling Cement
112-5 ITient|8.8 | 41 ho 20/ 4/10 {11 |15 211.42.0 750 40 10 | 4]0 [96: Dirlling Ahead
12-6 |Tight|8.8 | 46 15 |30/ 5/10 [11.5]15 211.32.9 500 | 80 |0 | 5/0 |95 Drilling Ahead .
12-7 |600 |9 39 12 312/8 111 |14 21.3].711500 60 [ 0 | 310 |97 Drilling Ahead
12-8  [746 9.3 | 39 16 |14 4/10 ]10.5]14 2].3].61 600 8o | o[ 8lo [92 Trip for fish 1 drill collaré bi
12-9  [815 [9.2 | 41 25 9/3/10 ]10.5 |13 21.3].6] 600 | 70 {0 [10/0 [90 Drilling Ahead .
|12~10 {897 19.2 | 43 - | 23 | 6| 4/15 |10.5 |14 21.31.8] 400 | 60 1210 88 :Drilling Ahead
12~11 (1086 (9.3 | 43 | 32 |12/ 4/12 |10.5] 8 21.31.8{ 300 90 _ 1210 |88 |- Drilling Ahead
12-12 11221 9.4 36 20 110/ 4/8 110 9 1 21.31.8] 350Q 80 1210 |88 Tripping for plugged jet -
12~13 (1301 9.3 | 43 25 |12]4/8 10.51 9 21.41.71 350 1 70 [0 [ 9]o Ja1 | NaSO» 70 ppm HoS O Drilling
- J12-14 {1388 {9.2 | 49 40 b5 J10/30j10 [19° 3[.3].8] 300 60 |0 | 8]0 ]92 | NasO, 60 H7SO Lost Returns
[12~15 J1452 {9.2 | 43 32 {20[8/15 [10 15 21.4].7] 300 70 [0 | 7/0 {93 L§§ NaSOa 60 HoSO Fishing for Collar
{12~16 1494 (9.2 | 40 25 |15[4/10 J10 s 21.4].9] 300 80 8lo |92 " | NasO, 80 H5SO Cementing :
~o112-17. 11494 |9 37 26 112|4/10 [10.5 (14 21.31.8] 300 90 8lo 192 NaSO, 80 H,SO Waiting on Cement
©o112~18 J1537 9.1 | 41 30__{20l8/20 |11 |15 21.3[1.d 400 | 150 [0 { 8]0 [92 - [ NasO, 80 H,SO igﬁgngg T T3=37¢
o220 11557 18.9 | 34 | 9 |2 |0/10 |12 |12 211.93.1 100 | 280- | 0 | 4]0 [96 NaSO, 25 H,S0 Nipple up 13-3/8c:
L |12~22 |1557 -|8.6 | 28 2 1]0/0 (12 |20 1{2.34.9 150 | 440 | 0 {2-10 |98 NaSO, 25 H,SO Drlg Cement-
12~22 11557 ]9 | 44 | 22 . 113]2/8 110.5]12 21.481.4 150 | 440 | Trl5 |0 |95 | 13% | NaSO, 25:H,SO No Returns
12-22 41559 |9- " | 44 | 22 . 113;2/8 |10.5]12 21.501.4 150 | 440 | Tr|5 |0 |95 | 13% |NaSO, 25 HyS0 Recovered returns
- 112~23 11603 [8.9 | 39 14 13 10/2 J10.5]8 11.4591.1 200 | 528 | Trl4 (0- 196 | 10% |NaSOy 25 H,SO Tripping -
©|12-24 -l1815 [8.7 | 38 12 |3 ]o/4 |12 J12.8B 211.92.4 140 | 400 | 0 |2 |0 |98 | 10% | NaSO, 25 H,SO Lost Returns
12~24 -|1818. {8.8 | 33 6  13]o/5 l10.5]11.5 "211.d1.9 170 | 468 | Trl4 ]O |96 | 8% | NaSO, 25 H»SO Partial Returns
225 12045°18.9 | 41 | 12 18 ]2/9 |11 _|9.6] 211.d1.9 150 | 40 .1 1/44 10 |96 | 5% | NaSO5 25 H5SO Drilling
22612218 8.6 | 34 | 10 |4 l0/3 19- |16 2].21.49150 [ 120 10 |2 |0 98 | 10% | Coat 45 0 H;S0 NaS0p O Lost Retu
1227 [2244 |- 1 40 g : ' . ' » " 10% {Waiting on Cement - ‘
[12-28 2244 18,7 | 38 18 ~11514/29]12.5]12. 211.42.4 150 | 120 | Tr|3 10 197 | 12% | NaS02 O H,SO Circ to Drl Coment
12~28 12244 (8.8 | 36 | 8 |4 |2/11 {12.5115.02 215 §.21-150 | 40 |1/4]3 10 |97 | 6% |NaSO, 0 H,SO Drilling Cement
2-29 2244 18,9 1 41 ] 34 14 11/40 112.5}16.8 216.3 11150 0 Trls 10196 | 12% NaSOp 0 H?so Drilling Cement

. ‘.' . -1 N :_1’:['.7 ”}; ~ ) Pf“NTll IH U.S. A,

=
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. PRINTEL 11 U.S AL .

'DRILLIN. NLInc - &nesinc , ) |
toMpANY Union O0il of Californis Geothermal Div. srAfE Utah " CASING PROGRAM: :ZQ___mchq'7§] -
"weLL  Cove Fort Federal Unit 42-7 county Beaver - o 13-3/8. 7, 1552 -
contractos Loffland Brothers Drilling Rig #184 .. o, Wildcat e T qwe 265 oo 6W 9-5/8 . . 3357
sTockroinT __Milford, Utah ‘OATE _3-22-78 BARmD:NGmEERJlm Goldsbv/Randv Rhodes/Ron Peterson TOTAL D ;;H §7%Q7500
‘DATE DEPTH |WEIGHT| . visCOSITY Yp| GELS pH FILTRATION FILTRATE ANALYSIS  [SAND|] RETORT "CEC _ ‘ )
. } feer  jIb/gal” ﬁ:ﬁ??; Pvés “}?Q;n;:xrg :gr@HTH:F;t;Pf Wi pg; ‘ ;% LR sﬁ$ 92 "l Lo 'RFMARKSAND TREATMENT'
[L2-30 p250 8.6 |30 3 2{0/3° 7.2 - NC 21031150 {80 [Tr|2 |0 [98.-{5% |NaSO, O H,SO Waiting on Cement
12-31 pP250 8.6 30 "3 2{0/3° 7.2 NC 21031150 80 [|Trj2 0 P8 |10% [NaSO, O HySO Trlpplng
-1- 78 248 8.6 | 40 . 12 5 11/8 7.6 NC- 210371150 | 40. 0 |2 [0 P& Cementing
248 8.8 |51 | 16 - [11|5/48 [12.5 [13.2 4 p.4B3.90150 | 0 |Trl4 {096 [10% L19_2_Q__gﬁg_Dplll;ngﬁggmgnL___
-4 . P311 8.8 | 32 6 1 20/3 __§.2 NC NCl0 L2150 [ 40 [Trl4 |0 196 [10% |NaSO, 0 HoSO Drilling No Prople:
-5 - P344 B.8 | 30 | ‘ 7.2 NC | 01.31150 |.40 0 {4 10 196 |10% ¥m-0. NaSOq 0 H,S0 Drlg no_return
-6 . -P345 B.8 40 12 ) 2/8 7.2 NG 01.31150 20 TR 4 |0 196 |10%Z ¥m-0 Na807 0 H»>SO_Cementing_
Q=7 - P345 8.8 44 13 7 12/10 7.8 NC 0.4 1150 40 0 |4 10- 196 {8% Nas02 0 HoSO Waiting on Cement
-8 2345 |~ | ' : ' . : No mud in pits :
-9 p345 8.8 |42 |12 & [1/8 7.8 NC 0131150 | 20 0 4 |0 96 |8% |Pm 0 Waiting on cement
-10 345 18.8 | 40 10 {4 |1/8 7.8 NC 0 1.4 1150 | 40 0 4 10 196 |4% lPm 0 Waiting on Cement
CfI=11  Pp345 8.8 | 40 10 14 11/8 7.8 NC 0.4 1150 | 40 0 4 10 196 8% |Pm 0 Waitring on Cement
=12 P345 . ) - : : - Waiting to drill with air.
1-13 -~ P345 Nippling up for air drilling
1-14 D345 : _ Nippling up for air dr1111ng
=15 P345 8.6 | 30 3 1.10/0 .5 “NC L5 0.11150 [ Q Q 1210 198 Tripping in = '
N-16 P368 8.3 | 46 |7 4 13/5 12 C 3 1.31.8 80 | 44 /613 10 97 Drilling with air
1-17  P406 8.4 | 28 1 2 |0/0 - 11.5 NC NCl. 74]. 99| 60 14 TR|L |0 99 Drilling with foam
1-18 P600 |8.4 28 1 2 10/0 11.5 NC | NC|.44]. 99 60 14 TR[1 |0 99 Drilling with foam
1-21 . P600 .18.% | 28 1 2 10/9 1 NG » 200 | 40 : . Drilling with foam
-P600. 8.4 | 35 2 14 10/0 11.5 NC D.0B.5 150 100 1 |10 P9 Drilling Cement
[-26 “P600 8.4 | 28 1 2 [0/0 L1 -NC 8.l ' 40 i Air Drilling Cement.
=27 -P741 4|28 1 2_10/0__ 8.5 NC Nep 25L63 250 | 100 1 10 99 Drilling I
1-28 " DbRo4a 8.4 | 28 011 |o/o B o NCL20.58 250 | 100 1 10 199 Waiting on Cement
-h=2a ___bgos 4 | 28 ) 110/0 0.5 NC NCL 42L. 54| 186 36 | Tr ]l 10 199 Drilling with .air
N-30. B169 (8.4 128 {0 |1 lo/0 B.2 KNG NCL36L68L 215 | 32 Tr{l 10199 1Drilling with air
1-31. R326 8.4 | 28 Q 110/0__ 1.5 NC NC[L.52.0220 | 40 Tril |0 99 Diilling with air
2-1 R44g 8.4 | 28 o 1-40/0 0 _NC NCL48LBAL 188 | 40 Trll [0 |99 Drilling with air
=7 k48 8 | 45 10 {7 13/6 .02 _HA 4N.92.6 186 10 3 14 710" 96 Drilling cement
-8 - 13678 1314 | 28 1 g 1 lo/o 2.5 NC NCR.53.5:220 | Q Tril 10--199 Drilling with air
2-8 - 4036 8.4 128 -2 11 {0/Q0 Qi1  NC NCl.4501.7] 218" | O Tr 1l |0. 99 |Drilling with air
2-9 . Weis J8.a {28 | 2 |1 lo/o hi.5 hC nep. 3.8 22000 0 Tr |1 Jo ]9 Brilling WiERae3Eli1e sitver Ny
2210~ 1789 o log 12 13 lo/o ho.s e NCH . 1022100 | 60 Tr {1 10 199 Drilling with air .
2-11°  Bi46 8.5 |28 3 1.]0/0  pi1.5 NC NC[.31.8 2200 58 0_4j1 10- 99 Drilling with ait’
p-12. -b404 B.5 128 [ 2 -J1-]0/0 §1 NC NCL95[L.7] 2500 | 64 Tr 1 j0- P9 Drilling with air
K ' '
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.;’:]rnmm P@%mﬂmum Sewm"@ S
. cIOrQPAm'( Unlon 011 of Callfornla Geothermal DlvST ATE .‘Upah c;\smc N 20 o 251 _,_.".
wrLe _ Cove Fort Federal Unit 42-7 counTy Beaver ' » o , 13-3/8 1552
chT:A‘cTOR:LOffland BrothersDrilling Rig 184 LOCATIONWildcat ' _ _ sec: 7 Twp 26S - RNG 6W ‘ C 9= 5/8 i c”33577 .
STOCKFOINT Milford, Utah DATE __3222-78_ BAROID ENGINEERT{m cg]dsbyZRand%RhodesLRnn_.Eeterson TOTAL DEPTH 7@35 7500 fr,
paTe | DEPTHwEGHT]  viscosiTy - Yo lcELs | ow {—:s ILTRATION FILTRATE ANALYSIS [SAND| RETORT - | CEC
w fomr | Ihrgat | S6€ AP PV TS'secs [Strip 1) @l | HTHP-|Coke . cr Co oo [Solik] Ol [Warer ' REHARKS AND TREATMENT
. ’ @__ OFle ___ °F N0 miec i sier 3 | APTIO OF3ndsP £ ME ppm ppm %% ps %
2-13_ 5656 (8.5 | 28 | 1 [140/0 |10 __|NC | NC[.341.3 2400)_100 } O }1 |O ,,9.9____:_?04 605 ppm Drlllmg with air:
2-14 15822 8.5 | 28 | 1 |1-/0/0 11.5NC NC{1.31.8 2470{ 28 | 0 |1 {0 |99} | Drilling with air
2-15 6264 |8.5 | 28 1 1:/0/0 -11.5|NC NC{1.21.64 2500, O 0|11 10 |99 Drilling with air
2-16 6444 8.4 | 28 |1 11| 0/0 - ]10.5INC NC|.731.4 2200] 24 101 |0 [99. H,SO0 Drilling with air
2-17 16654 8.4 | 28 | 1 {1lo/o |11 [ncC NC|1.01.6 1960 29 | 0 |1 [0 |99} | HS0 Drilling with air B
2-18 6838 8.4 | 28 | 1 - |i|o/o ]12 |NC NC|2,74.6 1920] 32 |0 |1 |0 |99 | 1,50 NO, 4000 Drilling with air |
2-19  |7003 8.4 | 28 {1 :|110/0 {10.5|NC NC{1.12.2 1840} 20 0 (1 |0 |99 HpSO NOo 1000 Drilling with air
2-20 17240 _[8.4 | 28 1 {1 ]o0/0 - f10_|nC NC |.682.2 1850] 15 011 [0 [99] "H,50 NO, 1000 Drilling with air
2-21 _|7510_|8.4 | 28 1|1 ]o/0 _Jio0.5]NC NC|.162.4 1800| 8 01110 |99 H5S0 MO, 1200 POs 42 Drlg w/air
2-22 17512 8.4 | 28 | 1 -{1{o/0 |i1.5|NC NC |(1.32.3 1820] 16 |0 |1 [0 {99 'HSO NOj 1000 Drilling with air |
2-23 17530 |8.3+] 28 | 1 _}11.10/0_ }12.5 INC INC [2.83.3 380{,60 0 ]0 |0 |10Q | H»SO NO 0 Drilling w/fresh wate
2-24 [7542 [8.4 { 28 | 1 . |110/0 |10.5]|NC NC}.991.3 1480 62 01110 199 H5 S0 NO, O Drilling with air-
2-25% 17633 8.4 | 28 1. 1110/0 |10.5INC NC|.881.4 1560| 20 | 0 |1 |0 199]5031Q HoS0O NO, 50 Drilling with air
2-26 7735_18.4 1 28 1 - (110/0 11 |NC NC|1.31.7 1820] 40 01110 19915030 HySO NO, 25 PO,15 Tripping
2-28 {7735 8.4 ! 28 | 1 1110/0 {11.5|NC NC|1.82.2 1860| 68 011 ({0 {99{s040 | H,SO NO, 5 P0,500 Clearing hole
3-1 7735 18.4 } 28° | 1~ ]110/0 |10 INC NC|.641.4 1850/ 64 | 0|1 |0 {99|S030 | HoSO N0525 P0,500 Logging:
3=2 7735 8.4 | 28 |1 |110/0 9.5 |NC NC{.4{2.4 1940{ 68 | 0 11 |0 995030 | H,S0 NO25 PO,500 Preparing to
" : . _ | set ca51ng
‘ MATERIAL AMOUNT copT MATERIAL AMOUNT cosT MATERIAL |  AMOUNT €osT
Aquagel 3353 12,720.90 Carbonox 180 1,978.20 | Surflo H35 33 13,874.89
' . 1Caustic Sodg 1816 46,326.14 Q Broxin 4 107.76 | Coat 45- 50 3,675.00
’\,”,H Baroid D AP 508 21 426.74 Lime 3 715,33 | Nickle Chl 5 1,250.0
S il Petroleum Services [WL100 ' 17 1,787.89 Cedar Fi 105 1,283.10 | SurfloW300 6 233.1Q
Baroid 2 13.04 Pluggit 55 658.90 | Coat 415 | 7 1,886.50
(Fibertex | 548 6 696.54 Quick Foar 83 . 4,638.87 | Surflo H35] 20 5,181.00
: - Soda Ash_ 105 2,522.1d ‘Quick Gel 100 ~473.00| Sub Total 165,672.53
"’UL?QLLA(TEO*:;?)LS . |Ctnseed Hls] 164 ~ 2.163.14  Benex . 10 | " 138.90 | brasase 9,340.5Q
.  IMicatex. | 78 | . 819.0Q . “~dium Nifr. 222 | 26,531.22|_ SvlesTax 7,876.1%
PULLING  LpoRogenn Kwikseal 602 12,461 449 P 803 59._ . |-.. L,918.09) . - - S
R A - [Bicarp/Sodal_280_ 7.492.8 Coat 888 142 ©3,399.00) . - TOTAL COST $1_2_32,8A89.15
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" BIT AND DRILI STRING RECORD

B ) ' Depth | Depth ’ ' - Drill String

' Size, Nozzle Out, | 1In, Rotating Collars Drill Pipe
Bit No. Inch |- Make and Type | No. | Size, inch | Feet Feet Footage | Time, Hr | No. | OD | ID | Type | OD| 1D
RS .

768956 12% Sec S423 .3 15/32 Drilled Mouse pnd rathole 8 IF 5
2 . ‘ A :

625936 | 17% Reed 473J 3 14/32 133 55 78 11 - ’ 8 1 IF 5
3 ' ,

315305 17% Reed 473J -3 "~ 13/32 255 133 122 12 - . 8 IF 5
HO#1 , . . "

68674 26 Sec H O -3 20/32 255 55 200 27% 8 IF 5
'RR3 ' :

315305 17% Reed 4737 3 12/32 288 255 33 10 8 IF 5
4 , ) ” - ) 8

BB439 17% STC  4J8 -3 16/32 892 288 604 104 8 IF 5
5 r

711851 { 17% Sec S84 -3 16/32 1257 892 365 48 8 IF 5
RR4 : : o :

BB439 17% STC 438 3 16/32 1452 1257 195 40% ' 8 IF 5
RR5 A : ' ' :

711851 17% Sec S84 3 16/32 1494 1452 42 10% 8 IF | 5
RR5 .

711851 17% Sec S84 3 16/32 1557 1494 63 26 3/4 8 IF 5
RR1 ‘ ' . .

768956 12% Sec = S42J- 3 15/32 1559 1557 2 1 : 8 - IF 5
6 . ' ,

403948 12% Reed  S217 3 15/32 1613 | 1559 54 . 3% 8 IF 5
7 T

257YL 12% HTC - J33 3 15/32 2400 1613 787 | 56% 8 | | IF |5
g8 . . ‘

129LP 12% | STC 3Js -- --- 2606 2400 206 25% : 8 IF 5
9 ‘ 4 A .

984JZ 12% STC 7JA - -- --- 2804 2606 198 18% .- .8 | IF 5
10 , ; .

763636 12% Sec H7SG -- --- 2804 Used to|clean cement . 8 IF 5
11 ‘ ' .

688BJ 12% STC 7JA -- --- 3304 2804 500 25 3/4 - 1 8 IF 5
12 ' : .

333653 12% Reed S62J -- -—- 3448 3304 144 7% 8 . IF 5

FL-30
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22 : A /
20 BIT AND DRILL ¢ ING RECORD
o o X:2
_ Depth | Depth . Drill String
i Size, Nozzle Out, In, . Rotating Collars Drill Pipe
Bit No. | ‘Inch Make and Type No. Size; inch .| Feet |} Feet _Footage | Time, Hr | No. oD ID } Type | OD - 1D
13 | T = B | , | o -
133Ft 8.3/4 STC  T2H Damaged when mgde up 8 IF | 5
HJ217 8 3/4 : HIC  HH44 3 16732 Cleaned out Cement 8 “IF |5
15 = _ . _ ' 7 . , -
163052 8 3/4 Reed = 4-13T 3 16/32 3453 | 3448 5 5 8 IF 5
RR1z N G — _ ) ' , . . _
S HJ217 "3 3/4 HTC HHA44 3.1 16/32 3629 3453 176 9% 8 IF 5
16 g ; . - " T i .
. 404432 8 3/4 Reed FP62J - --- 3975 3629 | 346 17% 8 IF | 5
17. o : - . . 1
. HJ222 8 3/4). HTC HH44 - --- L4414 3975 439 - 22% 8 IF | 5
18 i , _ 7 - } ~ ,
- 831MT 8 3/4/ 'STC. ~ F5 - --- 4789 | 4414 375 15% 8 IF |5
753240 8 3/4/ Sec = M8S4LE - --- 5216 4789 427 23% 8 IF | 5
20 . ) ' A T -
721NE 8 3/4{ STC  FS - --- 5619 5216 . 403 24 3/4 8 "IF | 5
21 T , : . -
625516 8 3/4]  Reed . FP52 - --= 6168 5619 - 549 24 3/4 8 IF 5
77 = ) ~ — —
656MF '8 3/4| STC  F57 - --- 6489 6168 321 21% 8- IF 5
o 722MT 8 3/4} -STC F5 - --- 6835 6489 346 24% 8 IF 5
2% ' ‘ ' ) T ’ ‘
272LL 8 3/4| SIC. F5 - --- 7003 | 6835 168 18%. - 8 IF 5
25 : - , o
__ L16KE 8 3/4| - STC F6 - --- 7323 7003 320 22 8 . IF 5
26 T - R R .
'~ 639886 8 3/4] Sec M8OTF - --- 7512 | 7323 189 7.3/4 -8 IF 5
27 _ . '
690394 8 3/4| Sec M8ITF - --- 7615 7512 103 11% -8 IF 5
T : : . ,
- 797LZ 8 3/4| STC F6 - --- 7735 7615 120 8 8 IF. |5
| - S DR SO SR

_.FLA—3(')‘




.- Union Geothermal
Union 0il Company of California
Cove Fort Sulphurdale Unit !
Federal +#42~7 -

| Drilling Fluid Cost Breakdown and Analysis”

Normal Mud Maintenance Costs ‘ $ 57,000 - $ 57,000
Lbst Circulation:

Lost Circulation Material | 26,604
Bicarbonate of Soda for drilling

cement Squeeze 7;493
Total cost of Lost Circulation ' , - $ . 34,097 |
Sub TotaI'Well-CostS' I : . o _ _ 5 91,097

Corrosion Control:

Caustic Soda to maintain pH ,
(less $12,676 for normal maintenance) . $ 33,650

Sodium Nitrite , o . 26,531
DAPP 50 ° \ . - 427
DAPP 80 : ' 1,918
Coat 888 - 3,399
Surflo H35 _ ] 13,874
Nickle Chloride ) 1,250
Coat 415 , . 1,887
Surflo H351- ) 5,181
Coat 45 3,675
Total cost of Corrosion Control S S 91,792
TOTAL WELL COST . . - | -~ $ 182,889

- 13 =
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MUD COST ANALYSIS

. A. ' Mud Type: Low Solids Non-Dispersed
Aquagel-water

3. Typical Mud properties at beginning of Interval: O - 250'

Mud Weight 8.7 o pH 9.0
Viscosity ' 57 Solids 10
Pv/Yp . S 30740 0il 0.
Gels ' 5/20- Water. 90

Filtrate API. 20 4 HPHT

C. Typical Mud\prqperties at bottom of Interval:

Mud Weiéht 9.2 "pH 8.5
Viscosity 50 - Solids 12
Pv/Yp - : 30/40 ‘ 0il 0
" Gels ‘ 8/20 Water . _ 88
Filtrate API @ 22 . HPHT '
Mud cost at bottom of interval: ' $ 1180
Mud cost at top of. interval: - S . -0--
Tnterval mud cost: . ' ' ' ' S 1180
ud cost per day: 3 16?
ud cost per foot;_ ‘ : ‘ 4 oS 4.65
tud cost per barrel per day: R 35
“aintenance .costu:* © s 1180
. A . . Cx o o . 169 -
Average daily maintenance cost: S8
Trouble cost: - L ' ' s o

f

faintenance costs as used-in this summary include maintenance
and zlteration of -mud properties..

- 14 -



“MUD COST ANALYSIS

A. = Mud Type: Dlspersed Fresh Water Gel :
: Aquagel ngnlte thlnners, WL100 water 1oss control

B. Typical Mud properties at beginning of Interval:250" - 1552'
Mud Weight . 8.8 oH : 11
Viscosity 40 . Sollas 8.
Pv/YD 20/35 . . 0il- -0
Gels : 6/12. - Water 92 -

Filtrate APT 18 HPHT :

C. Typical Mud»propertiés at bottom of Interval:.

Mud Weight 8.9 | pPH 1.

Viscosity . . 34 ' SOlldS 8

" Pv/Yp o 9/2 . 0il 0

Gels B} ’ 0/10 . Water - . 92

Filtrate API 15 - HPHT 0
Mud cost‘étugottom-éf interQai{ ‘ E $_ 11604
Mud coétlat<t0§ of inte;val:v v :: : ‘ S lUBd
Interval mud cost: S 10424,
ud cost pér da?é"‘l - ' : - _ 30 580
Hud»éQSt per foét: - ' V ‘ v $ : 8

“tad cost_per-ﬁa;gel'@er day: s 1.20

Maintenance cost:* | ' ' : s _7ﬂm
'4Average daily haintenqnce_cost:* ) 406
Trouble cost: - 'l ' _ ' s 3 ‘v3100

* “aintenance costs as used in this summary include maintenance
~and.elteration of nmud properties.. =

- 15 - .



MUD COST ANALYSIS

AL Mﬁd_'rype: Dispersed Fresh Water Gel at top of. Interval
: Aerated treated water and foam at bottom of Interval-.

3. Typical Mud properties at beginning of Interval: 1552" -'3357'
¥ué Weiaht - 8.9 pH 10.5
Vis'cosity 39. Solids- 4

Pv/Y¥D. 1473 0oil .0
Gels . . - 0/2. Water , 96 .

Filtrate API 12 HPHT -

C. 'Typical Mud properties at bottom of Interval:

Mud Weight 8.4 pH 11.5

Viscosity 28 Solids 1

Pv/Yp 0/1 0il 0

Gels 0/0 : Water 99

Filtrate APT NC . BPHT
“ud ‘cost at bottom of interval: $ 68000 -
“ud cost at top of interval: ' .S ' 11604,
Interval mud cost: $ 56396
¥ud cest per day: 3 1200
Mtud cost per foot: . : $ SR 31.25
Yiud cost per barrel per day: o $ a - 1.32
faintenance cost:* projected g 19200
Average -daily maintenance cost:* $ 109

Trouble cost: o ' : _ S 37196

* Maintenance costs as used in this summary include maintenance
- and &lteration of mud properties.. '

- 16 -



MUD ‘COST ANALYSIS

A.  Mud 'Pype: Dispersed Fresh Water Gel was tried but ‘due to
: formation fracture. condltlon it became necessary :
to revert back .to Aerated treated water.

. Tybical Mud properties at beginning dﬁ Interval: 3357' - 7735'
Hud \‘-’eight 8.8 DH - 12
Viscosity , 45 : +Solias 4
- Pv/Yp 10/7 - 01l 0
Gels 3/6 . Water 0

Filtrate API. _ 16.8 HPHT

C. Typical.Mud properties at bottom of Interval:

Mud Weight - 8.4 ~ pH ~11.5
Viscosity 287 Solids -1
Pv/Yp ‘ 171 0il 0
Gels _ _ 0/0 : ' Water - 99
" Filtrate API - NC ‘ HPHT
Mud cost at bottom of interval: ‘ ' s 182890
Mua cost at top Qf interval: S - S ' 68mm
Interval mud cost: S 114890
Mucd cost per day: ; : 5 3282
Mud cOsE‘per'foot: _ ' , $ 26.25
iud cost per barrel per day: ‘ ' $ 235
»Includ1ng sump @ approximatély 12000 bbls ' )
‘tfaintenance cost:* Projected - S 29320
Average daily maintenance cost;% S . s 714
Trouble cost: $ 85603

* Maintenance costs as used in this summary include maintenance
and zlteration of mud properties.

-17 -
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AF BAROID  DAILY OPERATIONS SUMMARY

2 el :

-Daté Tour Depth -] Hours - Opegation

9-10-77" Drilled and sét 30" conductor-ﬁipe to a depth of 30’
11_28-7“ Installed mouse. and rat hole and rigged up to spud hole-

11-29-77 - 157! Spudded hole - commenced drilling opérations

11-30-77 255" ‘Drilled 17%" hole to 255' rigged up to open hole to 26"
12-1-77 255" - .Opened‘hole to 26"

12-2-77 255" ' Ran, Set, and cemented 20" surface casing. Installed

flanged and nippled up’blowout_pfeventérs -

12-3-77 2557 ’ Finished installing and attempted testing of BOPE
12-4-77 ah 259" . . Completed tests of BOPE and commenced drilling of 17%" ho
12-5-77| 347" . Continuea drilling 17%" hole .
6-77 492" | Continued drilling 17%" hole
12-7-77 ‘ 611" POH to change shock sub. RIH and contiﬁued drilling
| | 175" hole |
12-8-77 ' 746'ﬂ Continued driiling until pin parted on'ﬁottom stabilizer

leaving-one 9" drill collar, reamer and bit in hole

12-9-77 819" - Engaged fish and P.0.H. In;pected-drilling assembly and

R.I.H. to bottom. Continued drilling

12-10-77 905" - Continued drilling

12-11-71% 1096 Continued érilling

12-12-77% 1221 ! _ Continued drilling until bit plugged POH to unplug bit
then RIH | ’ |

12-13-77% 1313 ) Continued drilling to 1257' lost pump pressure. POH to

check drill string. Bit washed out around two jet nozzle

changed bit; RIH and continued drilling.

12-14-77 1388 ) Continued drilling to 1388' lest circulation. Began

- 19 -
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DAILY OPERATIONS SUMMARY

Date  Tour Depth' Hours Operation

12-14-77 - 1388 (Cont.)' mixing mud and LCM to regain circulation; Lost 650 bgls

| mud to the ho}e.

12-15-77 1452! Regained circulation. Continued drilling to 1452' triste
pin off top stabilizer. Left two 8" drill collars, shock
sub, 8" drill collar, reamer and bit in hole. RIH with
over shot and caught fish.

12-16-77 | 1494 POH with fish and changed tools. RIH and confinuéd
drilling to 1494'. Lost circulation. Mixed and pumped
cement to regain circulation. |

12-17-77 1494 Continued cementing operations until hole would not take

| _fluid under 100 psi at surface. RIH with 17%" drilling
assembly. ‘ .

12-18-77 | 1557" Continued drilling to 1557'. POH and laid .down tools

12-19-77 1557 Ran, seﬁ, and cemented 13 3/8”'casing. WOC and rigged

| down BOPE.

12-20-77 1557° Rerigged BOPE

12-21-77 1557 Completéd installation and testing of BOPL

12-22-77 1576 RIH with 12%" drilling assénbly. Commenced. drilling 12%"
hole to 1559'. Lost circulation. Mixed more mud, lost
350 bbls mud to hole. POH and foﬁnd bit locked. Changec
bottom hole asseﬁbly, RIH contiﬁued drilling 12%'" hole t
1576" |

12-23-77 - 1806 Continued drilling.

12;24-77 . 1970" Continued drilling to 1836'. Lost 650 bbls mud to hole.
Pulled bit off botﬁom and_miqu mud and LCM. Regainead

- 20 -
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DAILY OPERATIONS SUMMARY

Date

Tour

Depth

Hours

Operation

12-24-77

12-25-77

12-26-77

12-27-77

"12-28-77

12-29-77

1970'

2218!

2244

2244

2244"

2244

(Cont.

circulation. ' Continued drilling to 1850'. lLost

circulation. Pulled bit to 1550' to' mix mud & LCM. Re-

gained circulation after a loss of 150 bbls mud. Contint

drilling to 1970' with loss of another 50 bbls mud.

Continued drilling to 2123'. Lost 650 bbls mud to hole.

Pulled bit off bottom to mix mud and LCM to regain circ-

ulation, lost an additional 475 bbls. Regained circulatj

Continued drilling to 2175'. Lost 450 bbls mud to hole.

_pulled bit off bottom. Mixed mud and LCM. Regained circ

ulation. Continued drilling to 2218'. ‘Lost 450 bbls

mud to hole, pulled bit off bottom to mix mud and LCH.

Continued drilling to 2238' without returns, losing anott

400 bbls mud. Pulled bit off bottom to mix mud and LCM

Continued drilling to 2244' without returns losing anothe

400 bbls mud. POH to mix and pump cement to regain

circulation., WOC

Mixing and pumping cement to regain circulation., RIi

and commenced cleaning hole. Plugged bit while cleaning

stringer at 1636'.

P.O.H. and cleaned bit. RIH and continued cleaning hole

Lost all returns (700 bbls mud) at 2214'. POH Mixed and

pﬁmped cement to regain circulation. WOC

RIH and began cleaning cement stringers at 1760'. Lost

circulation at 2244' continued to drill to 2250' without

returns. Lost 450 bbls mud to hole. POH to mix and pum

- 21 -
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DAILY OPERATIONS SUMMARY

Date ~ Tour

Depth

Hours

Operation

12-29-77

12-30-77
12-31-77
1-1-78

1-2-78

1-3-78

1-4-78

1-5-78
1-6-78

1-7-78

2244"

2250'

2250"

2250"

2250"

2307'

2342"

2342°

2342°

2342°

(Cont.))

cement WOC

Lost 450 bbls mud to hole. POH mixed mud and LCHM. RIH

lost another 200 bbls mud to hole

POH mixed and pumped 100 bbl LCM plug mixed and pumped

cement to regain circulation WOC

Continued .cementing operations WOC

RIH to circulate, lost 325 bbls to hole. POH mixed and

pumped cement. RIH and commenced cleaning cement

stringers at 1535'.

Continued cleaning cement. Drilled to 2252' lost

_circulation. Continued drilling without returns.

" Pulled bit off bottom to mix mud. .Mixed mud. RIH Con-

tinued drilling without returns. Lost 500 bbls mud to

formation. Pulled off bottom mixed mud and LCM. RIH

continued drilling without returns.

Continued drilling without returns. Pulled off bottom

mixed mud and LCM. RIH, continued drilling without

returns. POH Mixed and pumped cement. WOC

RIH Started pumring mud, lost 400 bbls mud to hole. POH

mixed and pumped cement. WOC:

Filled hole with mud. Lost approximately 400 bbls to

hole. Continued cementing operations.

Started cleaning cement to 2244' where lost circulation

was again encountered. Lost full returns while «cleaning

hole at 2242' losing approximately 400 bbls mud. POH an

- 22 -
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DAILY OPERATIONS SUWMMARY

Date Tour Depth Hours Operation

1-7-78 2342 (Contl continued cementing operations.

1-8-78 2342 Continued cementing operatioﬁs; WocC

1-9-78 2342 RIH and cleaned hole to 2250' with.fuli returns. lost

| circulation and drilled without returns to 2280' losing

approximately 350 bbls mud. POH to mix mud. RIH énd
encountered fill at 2260'. Attempted to wash out fill
and»couldn‘ﬁ. Continued drilling without returns losir
"an additional 400 bbls mud. POH and continued cementing
operations.

1-10-78 P 2342" Continued cementing operatiomns.

11-78 2342 Continued cémenting opcratioﬁs thén POH to repair rig
| drawworks.

1-12-78 2342 Began rigging up to drill with aerated mud.

1-13-78 2342" Continued rigging up for drilling with aerated mud.

1-14-78 2342 Continued rigging up for aerated circulating Systeﬁ.

1-15-78 2342° RIH and began cleaning hole with mud‘as circulat;ng
medium to 2090'. Commencéd using aerated mud at 2090'.
Continued cleaning hole to 2245'.

1L16—78 2400° Continued cleaning hole and began drilling new hole. Lc
circulation. POH to rig up for foam drilling. Started
run in hole. .

1-17-78 2543! RIH. Comnmenced drilling with foam. Hole began making

watér at the rate of 600 bbls per hour. Filled sump

then shut of air and emptied sump by pumping Same water

into hole without returns while drilling.

- 23 -
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DAILY OPERATIONS SUMMARY
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Date Tour

Depth

Hours

Operation

1-18-78

1-19-7¢

1-20-78

1-21-78

22-78
1-23-78
1-24-78
1-25-78

1-26-78

1-27-78

2606’

2606'

2606

2606"

2606
2606'
2606'

2606

2681'

2804"

Continued drilling while pumping sump water without

returns, Pulled off bottom to replace rotating rubber,

encountered 34 ft fill while returning to bottom. POl

RIH with OEDP to run temp survey. POH Commenced cement-

ing operatiomns.

Continued cementing operations.

‘RIH and commenced cleaning hole with foam and aerated m

- as circulating medium. Hole started making water again

POH and pumped 1680 bbls water into hole with no fill.

Commenced cementing operations.

Continued cementing operations.

Continued cementing operations. Had.to shut down opera

tions due to blizzard.

Opened road to rig and relieved crews.. Commenced clean

ing hole using mud as circulating medium with full

returns to 1750'.

Continued cleaning hole to 2006'. POH and rigged up fo

aerated drilling. RIH and continued cleaning hole to

2300'" with full returns.

{Finished cleaning hole and began drilling new hole. Hole

commenced making 300 bbls water per hour. Continued

drilling using aerated fluid.

Continued drilling with aerated systéﬁ until sump fille

Emptied sump'by pumping fluid through bit without retur

while drilling Approximately 7000 bbls.

-2 -
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.DAILY_ OPERATIONS SUMMARY

Date  Tour, - Depth Hours Operation v

1-28-78| . - 2804" Continued pumping sump water for a totéliof 9000 bbls.

| POH Commenced cemenﬁing operations. |

1-29-78 3029' Cleaned hole and comméﬂced drilliﬁg £6 3029" wiﬁh
aerated mud. o |

1-30-78 3304' Continued drilling to 3304'. .POﬁ to fun surveys and

| temp readings.
1-31-78 3448" Relocated jet subs. RIH Continued drilling to 3448°'.
- POH to run logs.
2-1-78 3448 Ran Logs. Commenced cementing operations to condition
" hole for casing.
.2-78" - 3448 Cléaned_holelto run casing. 'POH ran and set 9 5/8"
casing.
2-3-78 3448; ,Comﬁenced cementing operations on 9 5/8" casing.
2-4-78 3448" Continued cementing and testing casing. Begéu cleanin;
A cement.

2-5-78 3448" Continued cleaning cement énd ran cement bond iogs.

2~6~7é - 3629' Rigged down logging equipment and commenced cleaning

| hole. Drilled with-fuil returns to 3495' where total
returns were lost due to the presence of a 4' void.'.
Continued drilling while pumping water through bit
without returns to 362§}.

2-7-78 3975 POl and feplécéd jet subs. RIH and drilled to 3800f
with aerated water. Drilled to 3975' with no returns
whlle pumping water through bit.

2-8-78 -4336" Drilled with aerated water to 4135'. Drilled with wat

- 25 -
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'DAILY OPERATIONS SUMMARY

Date * Tour Depth Hours Operation

2-8-78 4336" (Conk.) aﬁd no returns to 4325°'. Dfilled with aerated watef
to 4336'. |

2-9_78v.. 4690! Drilled with aerated wate? to 4550'. Drilled to 4490
while injecting water with no returnms.

2-10-78 5023" Drilled to 4789' injecting water with no returns. Dril
to 5018' injecting water with no returns. Drilled to
5023' with aerated water.

2-11-7 5291° - - Continued drilling operations alternating circulating
medium as necessary.

2-12-73 5619' Continued drilling operations alternating circulating-
medium as necessary.

2-13-7 57407 Drilled to 5710' with aerated water pumped sump down

~ while repaifing spline on compound shaft. Drilled to

5740' with aerated water.

2-14-73 6159' Continued drilling alternating circulating mediums.

2—15-7& 6329’ Continued drilling while alternating circulating medium

2-16-7¢ 6555" Continued drilling while alternating circulating medium

2-17-74 6835 Continued drilling while alternating circulating wedium

2—18—7& 6973" Continuea drilling while alternating cifculating mediug
Had to shut down rig to repair bump suction at 6873".

2-19-7§ 7125’ Continued drilling whilé€ altérnating circulating medium

~ ran temperature survey.- |

2-20-78 7386' Continued drilling while alternating circulating medium
POH at 7323" and laid down two joints split drill pipe.
RIH continued drilling.

- 26 -
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DAILY ' OPERATIONS SUMMARY -

e

Date  Tour Depth Hours Operation
2-21-78 -7512! Continued drilling with éeratéd water. Bit plugged_then
opened up égain. Pipe stuck, worked stuck pipe frec. POH
to check drill string. Relocated jet subs. RIH stiil
couldn't circulate. POH and laid down one joint split
pipe. |
2-22-78 7530" RIH cleaned fill out of hole. Continued drilling to 7530
. then pumped 12,000 bbls éump water into hoié;
2-23-78 : 7542‘ POH checked bit. RIH to clean.hole for logging. Commenc
running logs. |
2-24-78 7615°' Rigged down dia-log equipment. RIH Washed and reamed
| _hole. Continued drilling to %615‘, tripbea for bit and
_pumped sump water into hole. |
2~25-78 7735" Coptinued drilling, washing, and reamiﬁg pipe stuck while
drilling. Worked free after two ﬁours.
2-26-~78 7735" POH Pumped sump water into hdle while riéging logging
equipment. Commenced logging operations with Go
International Spinner Sur&ey. Tool failed.
2-27-78 7735' l Attempted to rerun spinﬁer survey. Tool failed. Com-
pleted Go International logs, rigged down-eqﬁipment.
2-28-78 7735" Washed and reamed hole. Rigged up Schumberger Equipmént.
3-1-78 7735"' - Ran Schumberger logs.. POH to run casing.
3-2-78 7735! Ran casing.
3-3;78_ 7735" Couldn't get tools to release from liner hanger.
3 | 78 7735" P.0.H. with casing.
3-5-78 7735' RIH with drill string to circulate and clean hole.
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DAILY OPERATIONS SURMMARY .

[ o

7735

Finished completion operations.

- 28 -

Date  Tour Depth Hours Operation

3-6-78 '7735' POH and rigged up to rerun liner. Cementeavlingr.

3~7-78 -~ 7735 POH and laid QOwn liner hanging tools. Recemented linér.

3-8-78 7735'" POH and RIH to sct packer. Were unsuccessful. Pumped
water to cool hole.

3-9-78 7735"' Continued completion 6perations.

3-10-78 7735" Continued completion operations.

3-11-78 7735' Continued completion operations.

3-12-78 7735" LContinued completion operations.

3-13-78 7735' Continued completion operatiéns.

3-14-77 .



Corrosion in 1bs/ft2/year

Dates Coupon #'s Air Time Total Time Treatment used

o : : : pH 11-12 (NaOH) -
2/7-2/8 21434 28 - 12.9. - Unisteam .45 gpm
o a Ammonia .45 gpm

pH 11-12 (NaOH)
- : ' Unisteam .45 gpm % time
2/8-2/9 21378 30 12 . Ammonia .45 gpm C
‘ ' N S Unisteam .45 gpm
Ammonia .45 gpm
H 35 .63 gpm
pH 11-12 (Na0H)

Unisteam .45 gpm
Ammonia .45 gpm .
| 'H35 .63 gpm 2 time
‘ .o : pH 11-12 (NaOH)
2/9-2/11 21417 .20 9.3 Ammonia .45 gpm.
: : : H35 . .63 gpm 1

pH 11-12 (NagH) *
Nay503 on water only

time

) ' - Ammonia .45 gpm

, - . H35 .63 gpm
2/10-2/11 21353 13.8 8.0 : pH 11-12 (NaOH)

' : ‘ NayS03 on water only
Unisteam residual present

Ammonia .45 gpm

2/11-2/13 21379 B 22.7 ©  12.1.°  H35 .63 gpm-
- * ‘pH 11-12_(NaOH)
21359 : 19.0" 10.1 Na,S04 on water only

Unisteam .45 gpm

2/13-2/15 21362 -15.6 7. ~ Ammonia .45 gpm
: : ' ‘pH 11-12 (NaOH)
10753A . 16.4 7.6 NasS03 on water only
‘ : ' . H35 residual present
2/15~2/16" - 21356 - 46.6 16 . - Unisteam .45 gpm '
. D ; _ - Ammonia .45 gpm
2/16-2/18 . 21398 . 33 ) “11.4 . . pH 11-12 (NEIOH)
2/15-2/18 . - 21360 30 “10.5 ~ Na5SO3 on water only
2/18-2/19 21342 .17 9.7 ; : :
2/19-2/20 21220 .23 . 9.9 Unisteam . .45 gpm
2/18-2/20 6889A 0 20.2 - . 8.2 Ammonia .45 gpm
2/20-2/21 21397 40.2 13.4 pH 11-12 (NaOH)
2/21-2/22 . 21373 ‘ 42,2 14.1 6% min on water

- 29 -



-2 -
Corrosion in 1bs/ft?/year
On air

Unisteam .45 gpm
Ammonia .45 gpm

2/21-2/23. - 21495 2702 7.8 UW58 © .05 gpm
' ' ‘H35 .14 gpm
o ' 3 pH 11-12 - (NaOH) -
2/21-2/23 21342 27.8 7.8 , On water

Ammonia .45 gpm
H35 .14 gpm
Na,;S503 500 ppm
pH 11-12 (NaOR) .

- On_air
: = : , Unisteam” .45 gpm"
2/22-2/23 21377 1 29.1- ©o12.5 Ammonia .45 gpm

UW58 .05 gpm
) ‘ : o H35 .14 gpm
2/22-2/23 21490 - 23.6 10.1 pH 11-12 (NaOH)
' On fresh water .
Ammonia .45 gpm
H35 .14 gpm
Nay505 500 ppm
pH 11-12 (NaOH)

" On Air
Unisteam-, .45 gpm
‘ _ A : Ammonia .45 gpm
R ' - UW58 .05 gpm
2/24-2/26 21420, 7.2  H35 .14 gpm
: pH 11-12 (NaOH)
2/24-2/26 .21306 ¢ _ : , ) 7.1 " On produced water -

Ammonia .45 gpm
H35 .14 gpm
‘NapS04 500 ppm

pH 11=12 (NaOH) ..

- 2/27-2/28 21305 34 22.8 Dapp @ approx 2 1bs/bbl
, N " pH 11-12 (NaOH)
2/27-2/28 21355 - 30 19.5 H35 .14 gpm -
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Union Geothermal
Union O0il Company -
Cove Fort Sulphurdale Unit
Federal #42-7

Beaver County;.}Utah
Loffland Rig #184 -

Analysis.of depdSit removed from the outside surface of drill pipe

Date Stand # " Xray analysis per. cent
2-25-78 21 | Calcium Carbonate  75%
Magnetite , 25%
2-25-78 42 Calcium Carbonate 46%
' ' Magnetite 54%
2-28-78 4,5,6 - Calcium Carbonate - 75%.
Magnetite . 25%
2-28-78 21 - Calcium Carbonate 67%
‘ Magnetite L 33%
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Technical Memorandum
Research-Department

Union Oil Company of California

Union Research Center, Brea Cahfornla

lllll?én

To: - Mr. G.-W. Hendricks

Memo: E&PP 78-51M
A From: D. S. Pye . _ ‘ Date: March 15, ]978 .
Division: Exploration & Production Reéearch " Project:538-18810
Subject: . CORROSION PROBLEMS WHILE DRILLING Supervxg‘or F. Krueger
. COVE FORT SULFURDALE UNIT 42-7 -
e L.b,a,ym . I DON L. ASH
"W C. Allen - | o MAY 22 1978 "

D L. Ash, Santa Rosa
P. W. Fischen

C. Otte, UOC

D. E. Pyle, UOC

Dur1ng late January and February I was asked to 1nvest1gate severe dr111 pipe
“corrosion being experienced during the drilling of exploratory geothermal well
Sulfurdale 42-7 at Cove Fort, Utah. This report is a summary of the problems
and the attempted remedies. ‘ : '

CORROSION RATES BECAME SEVERE WHEN AERATED .

WATER WAS USED AS THE DRILLING FLUID :

Due to severe lost circulation problems and the costs assoc1ated w1th ma1nta1n1ng
circulation under these adverse conditions, the drilling fluid was changed over
from mud to aerated water. The aerated water reduced the wellbore pressure .
below formation pressure, which allowed the drilling fluid to c1rcu1ate, but it .
also resulted in the production of formation fluids.

Two problems resulted from this change in the dri]]ing method.” The first was

© the produced fluids. The increased volume of fluid could only be disposed of in
the well, so when the surface storage was full, the water was reinjected into
well. Most of the time drilling was continued while the water was being injected
(drilling "blind" with no fluid returns to the surface), but due to hole prob]ems,

_dr1]11ng was halted dur1ng the water 1nJect1on after February

The second prob]em is the subject of this report Th1s problem was the 1ncrease
“in the corrosion rates that were experienced when oxygen conta1n1ng air was '

injected- w1th the water.
i

[
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CHEMICAL TREATMENTS REDUCED, BUT DID
NOT SOLVE THE CORROSION PROBLEM

. Various chemicals were used in an effort to bring the corrosion -under. control, o
- but none worked satisfactorily. The best results were obtained with a combination

of water soluble amine (Unisteam), organic phosphonate (H-35 or H-351), ammonium
hydroxide and pH control,(with caustic). Th1s'comb1na§1on reduced the corrosion

rate from over 30 Tbs/ft™/yr to between 7 and 8 }bs/ft"/yr on -average. - However, -
this is far from our desired maximum of 2 bs/ft"/yr. These high corrosion. .

rates were reflected in severe damage to the drill pipe. There were 218 joints

of premium grade drill pipe (#1) in the hole.. Only 101 joints remained grade

#1. 82 joints were downgraded to #2 pipe, 28 joints were downgraded to #3 pipe, .

and 7 joints went to junk. These adverse corrosion rates can also be seen in

‘the casing caliper log on the 9-5/8=inch casing, -although the damage. is not as ‘
severe as that experienced by the drill pipe. The maximum corrosion rates occurred

at the bottom of the drill string, and ‘there was.no casing in the hole at this. '
po1nt which is why the casing did not’ show as. severe a damage as the dr111

pipe.

' DISCUSSION 0F THE CORROSION CONTROL
METHODS THAT WERE. ATTEMPTED, THEIR
APPLICATION, AND RELATIVE SUCCESS

When the corrosion problem was first recognized, we began to combat it using a
_method.which had been successful in the past.” This method utilized a water
soluble amine, ammonium hydroxide, and pH control. with caustic. It took about
five days to set up the equipment and line up the supplies required to properly .
implement this treatment. This delay was dictated by the drilling method which -
required continuous treatment. Since formation water was produced, the total
‘returns were placed in the sump, and then fluid was withdrawn from the sump and
used as the drilling fluid. Thi's fluid was basically untreated, so.the total
fluid going downhole had to be tredted continuously. Since drilling rigs are .
set-up to treat-a circulating fluid to maintain given concentrations rather than
to continuously treat all the fluid, extensive modifications had to be made on
the rig treating system. - These mod1f1cat1ons are shown schematically in. FIGURE 1.
" The large quantities involved in continuous treatment also created supply problems
. which required a few days to straighten out, primarily because of adverse weather
cond1t10ns at the time. _ : ‘ .

TABLE 1 summarizes the corrosion control chemicals used and their effectiveness.

This table lists the chemicals used, their rate of injectiion (TABLE 2 lists

the measured concentrations,.and pH of the injected and returning fluids),.

- the dates over which they were used, and the measured corrosion rates. The. S
measured-corrosion rates are calculated in two different ways. The first. ca]cu]at1on L
assumes that-all the corrosion took place while air was being injected, and - o
calculates the rate during this time. The second calculation assumes that the

corrosion took place uniformly during the time the coupon was. in the dr111

string, and this represents the average corrosion rate on the. drill pipe.- For -

the purpose.of the following discussion, I will use the corrosion rates in.

TABLE 1 based on the time that air was 1nJected “A1T these corrosion. rates are.-

. based on the weight loss experienced by ‘corrosion rings placed in the drill "

str1ng at the top of the’ dr11] co]]ars . (TABLE 3 lists all- the coupon resu1ts).
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Initial treatments with caustic, ammonium hydroxide, .and Unisteam (treatments 1
and 2) reduced the corrosion rates to 28#/ft"/yr. Since this was still.too .
high, we tried adding an organic_phosphonate-(H?35)_to the mixture, (Mixture 3)
but the rate stayed almost the same - 20-30#/ft"/yr. We then tried a combination
of organic phosphonate (H-35), ammonium hydroxide, and caustic during the air
injection phase (basically eliminating the Unisteam), and-added a catalyzed.
-~ sodium sulfite oxygen scavenger during the period when air was not 1njected2v_ _
(Treatment 5): ‘This combination reduced the corrosion-rate to about 20#/ft"/yr.

- However, we noted that during the transition time.when a residual amoynt of :
Unisteam was present (Treatment 4), the rate was down to about 14#/ft"/yr. Due -
to the cost and the ineffectiveness of H35 alone, we switched back to a Unisteam, -
ammonium hydroxide, caustic treatment, except that we also treated with sodium -
sulfite. oxygen scavenger during the time that air was,;not being injected. (Treatment
7). This resulted in.corrosion rates of 30 to 40#/ft"/yr. The increase in these
rates over treatments 1 and 2 is probably due to the. increasing depth of the
well which increases the corrosion rate. - . : .

We noted again that the corrosion rate decreased_&uring the interim pehidd when
the chgmipa] change was made (treatment 6) where corrosion rates were only -
16#/1t"/yr. . : ' ’

The next test used ag_inhibitive-sa]t; sodium nitrite. The initial results Werg
not too bad -.20#/ft"/yr, but this rate did not hold, and rates of up to 40#/ft"/yr
were recorded, and this test was abandoned. . : o : o :

‘We switched back to a mixture which would approximate the interim mixtures which
had appeared to gige us the best results so far (Treatment 9). This gave corrosion
rates~of.27-28#/ft /yr. On the theory that the inhibiting nature of these -
chemicals was being defeated by the produced brines, a test was made using fresh
water (treatment 11), but no significant improvement was noted. One last test

was conducted using diammonium phosphateZ(Treatment 12),. but it alsoc proved-
negative, with corrosion rates of 30#/ft"/yr. : '

TABLE 1 provides a brief overview of this discussion.:. This table is-augmented

by TABLE 4 which shows the time interval that each coupon was exposed, and the -
treating fluids used at that time. TABLE 2 lists the actual measured quantities
of the treating materials that were in the fluids going down the hole and the
~fluids that were returning from the hole, and TABLE 3 Tists all the test coupons
‘that were run and their results.. T : : . ‘

OTHER METHODS WERE CONSIbERED

Two other methods of corrosion control were considered, but were not tried. -

The first.was -the use of chromates. This method was not used because of environmental
problems. The second method was the elimination of oxygen by using an inert gas

such as nitrogen. This method .was not tried because of the excessive costs and

long Tead times which may have exceeded the remaining drilling-time on the well.

Explgfétion & -Production Reséarch.
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SUMMARY OF THE CORROSION CONTROL CHEMICALS USED AND THEIR EFFECTIVENESS ..

5)

6).

2/21-2/22

#7585 yr. o
Compounds Used Air Time Total Time . Dates Coupons
- Unisteam 0.45 gpm ,
Ammonia 0.45 gpm 28 12.9 2/7-2/8 . 21434
~NaQH pH 11-12 '
‘Unisteam 0.45 gpm  —
Ammonia 0.45 gpm
NaOH pH 11-12
" (1/2 of coupon 1ife) s
_ A - 30 - 12.0 2/7-2/9 21378 -
Unisteam 0.45 gpm ' . -
Ammonia 0.45 gpm
H-35  0.63 gpm
NaOH,; pH 11-12 ;
(Other 1/2 of coupon .~
life) ‘
1/2 exposed to treatment 3
and 1/2 to treatment 4 20 9.3 2/9-2/11 21417
Ammonia .0.45 gpm
H-35 - 0.63 gpm ‘ .
NaOH, pH 11-12, NO,SO. 13.8 8.0 .2/10-2/11 | 21353
on.water,residua]'aniéteam
Ammonia 0.45 gpm
H-35 0.63 gpm 22.7 12.1 2/11-2/13 21379
NaOH 19.0 10.1 - 21359
Na2 503\
Unisteam 0.45 gpm - '

"~ Ammonia 0.45 gpm 15.6 " 7.1 2/13-2/15 21362
NaOH, pH 11-12 16.4 7.6 ' 10753A.
Na SOé on. water _

H-§5 residual present.

Unisteam 0.45 gpm 46.6 16.0 - 2/15-2/16 21356
Ammonia 0.45 gpm 33.0 11.4 2/16-2/18 21398
NaOH, pH 11-12 30.0 10.5 2/15-2/18 21360

. Na2503 added on water :

Unisteam 0.45 gpm . 17.0 9.7 . ©2/18-2/19 21342
Ammonia® ‘0.45 gpm 23.0 9.9 12/19-2/20 21220

NaNOzrvﬁ#/min. 20.2 ~ 8.2 2/18-2/20 6889A
: .40.2° - 13.4 2/20-2/21 21397
42,2 14.1 21373



9)

10)

1)

12)

TABLE 1 (Cont'd.)

Compounds. Used

Unisteam 0.45 gpm
Ammonia  0.45 gpm
UW-58 ° 0.05 gpm
H-35 0.14 gpm

(Above used during air

Injection)

Ammonia 0.45 gpm
H-35 0.14.gpm

Na 503 (500 ppm) -
(Above used when air was
not injected. )

Same, except used fresh water

Same, except used pkoduced water

DAP

4/Ft%/yr - -
Air Time Total Time Dates Coupon Nos.
27.2 7.8 . 2/21-2/23 21495
27.8 7.8 2/21-2/23 " 21342
29.1 “12.5 2/22-2/23 21377
23.6 10.1 2/22-2/23 21490
7.2 2/24-2/26 21420
7.1 2/24-2/26 21306
3 22.8 2/27-2/28
19.5

30

2/27-2/28



Date
1/28
1729

1/30

TABLE 2

MEASURED CONCENTRATIONS AND pH OF THE INJECTED AND RETURNING FLUIDS

Time
2400
0100

0200-
0330

0400
0430
0440

0450 -
0740°
1230 .

1545

1600 -
1630
1700

1730
1800
2100

2130

2145
2200
2230

2300
2330

0630 -

0830
0900
1035

1100
1130
1136
1140

1200

1230

1300

1310

1313

1316
1330

1630
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H-35
Sic_ Rtn

Remarks

NO 50, - .
Suc Rtn - ReSid.

Drilling Cement

Upped .caustic to 1 sk/hr

(13 gal unisteam, 10 gal NH4;
2-1/2 gal Quick foam 19.5
bbis, pump 6 gpm)

Caustic tank empty

First returns on surge

Avg. caustic 6 sk/5hrs.

Pit sample.while tripping
Deleted Foamer and Increased -

Caustic to 2 sk/hr.

Derrick man says he can't
keep pH above 10 -with -2 sks/h

Made connection

1imiting caustic addition to
100%#/hr until new supplies
arrive. '

Increased caustic-to 4 sk/hr

Communication gap with derric
man, dropped back to 2 sk/hr
for 6 hrs, back to 4 sk/hr nc
Caustic Supplies have arrived
Start trying for higher pH.

Returns still foamyn"
Single unload B

“A11 1 head

Sump pH = 9.3
Sump pH =.9.6

Trip to measure BHT-288 .



Date

1/31

Y

7y

2/8

2/9

Time

0745 .
1100
1300-

1330
1400
1430

1500

1630
1500

1.

11.
12.

- 12,

12.

10.

1.

11.
1.

pH

OCOoOVW,ROoOW—

w s

ooy

— O~

o —';

0O~ O 0O 0O
DWW ~NO

oo

WO WO
[en]Re s Nan)

-10.

Rtn

Table 2 - Cont'd.

Suc  Rtn_

105 -7

o o
[Sale ]
hefhol

L S S . N

SOz . ,
Resid ~ ~  Remarks -

H sunip
H sump

Caustic pump started

Trip for log, casing lost
returns, drilling without
returns, bit dropped 3 ft.,
had been drilling with mud
pH 11.5 since 0800 »

Pumping pit away
Reduced caustic addition
sump 9.5 pH

Trip - pipetlooked good. MNo
magnetite nodules.

sump pH = 9.5

Increased Unisteam and' -
Ammonia

30 gal unisteam, 30 gal
ammonia/9.5 bbl-pump at 6 gpi
Drilling w/o returns same
additions = :

pH low," jUSt started
drilling, caustic tank empty

Injecting w/o returns, poor
samples

- Mixed up the pit

Start H-35 1njection_

30 gal US, 30 gal NH,, 42 ga
H-35.- in 9.5 bbl, if] 6 gpm
Ran out.of H-35, continued -
injecting without :

- Startec injecting H-35 again
.no”air injection during the
‘time H-35-was not. used. '



Date

2/10

2/12

2/13

2/14
2/18

2/19
2/20

.2/21

2/22

Time

0430 .

1130

1230

1300
1400
1500
2300

2300

0800

1430 -

1600
0315

2300

0100 -

0300

0300
© 0430

0500
0600
1100

1600 -
2000 -

0600

1700

1300

. "TABLE 2 - Cont'd.’

NO

pH H-35 i

Suc .~ Rtn  Suc Rtn - Suc Ren

1280
350
570 .
1388
1050
1993
9.7
10.2
9.4
9.2 - 250
M.7 9.2 1400 - 230
4000
2000 500
2000
1000
1000
1000
1000

503 .
Resid

20

’_iRémérks

Tripped bit 4780
Back on bottom

" End of Unisteam‘addition-

Sump 306 ppm H-35
First Returns

Sump 1139 ppm H-35

. _'Sump 1139:bpm_Ha35

Changed to Unisteam

Ammonia, Na2 S03

Started NaNO

Unisteam, amm ammon1a, NaNOz,

~ NaOH

Started picking -up CO»
while on air about 7200

Stoppéd'Na NO

2.
30 gal US Mixed to 9-1/2
30 ‘gal NHg bbl, 6 gpm on a
3 gal UMW 58. .
9 gal H-35
30 gal .NHg-. 9-1/2 bbis 0On
"9 gal H-35- 6 gpm . Water
200# /hr Na2 3

'Hav1ng trouble with Na2503

pump amount injected
questionable.



Date

TABLE. 2 - Cont'd.

H-35

Time  Suc

2/23

0600
0630

0730

0800

0830
0900
0930
1000
104Q

1110 -

1140
1210
1215

0200
0400
0630

pH cl -

Suc  Rtn. Suc Rtn  Suc Rtn - Returns

13.0 380 -0

‘ 8.7 1950 50

12.5° 10.6 - . 1400 50 100

12.5 10.0 490 . 1420 25 100

12.7 10.5 350 1200 10 50 44

12.4 - 9.9 270 1100 5 70

12.6 10.4 .190 - 950 1 70

12.4 9.9 190 950 1 70 64

12.2 10.0 180 750 1 70

12.0 10.2 150 680 0 30 57

11.9 8.9 250 1130 0 50 o

11.9- -8.8 150 1260 0 50 35
Suct.
3500
3250
3400
2750

0730 -

Remarks

Fresh Water

Terminate Test 4

P0q
Conc.
Rtn.

256 in sump
650 in sump

DAP Test . .-

S



. NOTE:

Coupon No.

Unknown
5127
10783A
6695A
10910A
21328
21307
21434
21378
21353 .
21417

21357 KSS

21379
21359
21439 KSS

- 10753A
21362
21356
21398
21360 -
21337 KSS
21342
21220
6889A
10989A"KSS
21397
21373
21495
21324

21365 KSS .

21377
21490 :
21462 KSS
21420 -
21306
21399 KSS

- TABLE 3
RESULTS OF CORROSION COUPON TESTS

Weight

Depth :
In Qut. Date Time Date Time Original Final
- 2528 - - 1/28 1800 79.4208  76.953
2528 © . 2758 1/28 1800 1/29 0900  80.5851 . 79.341
2777~ 3304 1/29 1200 © 1/30 - 1900 81.165.  79.92
2777 3304 1/29 1200 - 1/30 1900 80.497- 78.752
3304 3448 © 1/31 0030 2/1 0330 80.0203 78.36
3453 2/6 1130 2/7 0140 80.2645 80.08
3453 © 3980 - 2/6 1130 . 2/7 2330 80.3381 79.05 :
3629 . 4414 2/7 0140 ~2/9 - 0730 80.6539 - 77.92
3975 4787 2/7 2330 - 2/10- - 0730 81.0735 78.42
4787 ~ 5216 . 2/10 1700 - 2/11 1500 78.7073 - 77.70"
4414 - 5216 2/9 0700 2/11  -1500 . 79.2884 - 77.22
5216° 5619 2/ 1600 2/13. . 0315. - 79.3599 79.23
5216 5619 2/11 . 16000 2/13 0055 - 80.6510 79.08 -
5216 5619 2/11 1600 2/13 0045 - 78.8140. 77.51
5619 6168 2/13 0315 2/15 0445 - 80.1146 - 79.83
" 5619 6168 2/13 0100  2/15 0430 ~ 82.0930 80.54
5619 - 6168 2/13 0045 2/15 0430 79.6304  78.15
6168 6489 2/15 0300 2/16 1530° ~ 78.8827 76.58 -
6489 6835 2/16 1500 2/17 2200 79.4851 . 78.09
6168 6835  2/15 0300 2/18 0000 78.0566  75.20
6168 6835 . 2/15 0315 ~ 2/18 0230- - 80.3938 . 80.02
6835 7003 .- 2/18 0000 . 2/19 0830 78.2639  77.02
7003 7323 2/19 0830 2/20-- 1320 80.3410 79.20
6835 7323 2/18 0000 2/20 1315 78.9159  76.92
6835 - 7323 . 2/18 0230 2/20 . 1530 79.0156  78.93
7323 7512 .- 2/20 1320 2/21 ~ 1300 © 80.0125 78.74
7323 - 7512 2720 1315 2/21  1300- 80.8633 ~79.53
7512 7530  2/21 1300 2/22 2250 ° 80.7664 .79.69
7512 7530 2/21 1300 2/23 0030 80.5405 79.44
7323 7530 2/20 1530 2/23 0020 80.2124 ~ 80.10
7530 7542 - 2/23- 0100 2/23. 1455 . 80.64 ©79.95 .
7530 7542 - 2/23 0100 2/23 1455 80.44- . 79.88
7530 7542 2/23 0800  2/23 - 1530  79.5048 79.43
7542 7735 2/24 0100  2/26 - 0500 80.1468  78.67
7542 7735 2/24 0100. 2/26 . 0500 79.3884  77.92
7542 7735 - 2/24 0100  2/26 0500 79.79 79.70
2/27 : 2/28 - ' s
- 2/27 . 2/28

Total
Hrs .’

86
15

“31

S g—

/ft

WOWMNONNOONONNPPWOOWW—
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A11 coupons were at the top of the drill co]]ars except those fo]]owed by KSS: wh1ch were
in the kelley saver sub at the top of the drill string.
4-1/2 1F tool-joints, and had a K factor of 253 '

/ r.

The corrosion. rings were for - .}



Date

1/26

1/27

1/28

1/29 .

1/30

RRVEY

26

2/7

2/8

1200
1800

| 0600
e

- 12009 —_—

- 000G

KSS - Ke]fcy Saver, { ) air time only.

Tine. Coupons
0000

10600

1200

1800 -
0000 |
oo |18 @
1200
1800
0000
0600

0000 |21.0 tiHg

QF

1200~ Us
1800 tia
0000
0500
1200
1800—
0000T
0600

1200 '15,5

1800
0000 -

© 0600

3.3
18003 .

0600

(<
oo

——

1200

1600
0000 |- [

0600 | - .(36?

1200
i
1600

Mg

us -

. * TABLE 4 . .
COUPON RESULTS AS A“FUNCTION OF TINE AND THE CORROSION CONTROL TREATHENT

. f1uid

1100 SCFM

365-370 gpm or
700-800 gpim

0.15 gpin anmonia,

0.04 gpm‘quick

. foam ~

0.2 US

-0.15 Azmonia
0.04 gquick foam
1

©sk/hr NaOH -

0.2 US

© 0.15 amnonia’

2 sk/hr HaOH
4 sk/tr, Caustic
limited by supply

* Started increasing
~ caustic based on.

pH.

2200 SCF1
365-370-gpm or

700-800 ¢pm

2200 SCFM
365370 gpm or
700-800 gpm -

Upped US KH,
0.45 US N
0.45 RHy

nate

2/9

2/10

2/m

2Nz

2/13

2/14

2115

216

217

1800 +

1200

0660 - -

0000 { - 12.9
- (28)

0600 :

1200

1800

0000

0600
1200

0000 | 8
0600 ]
1200
1800
0000
o600 12.1 (23)
1260
1800
0000
0600 |
1200
1800
0090
0600
-1200
1800
0000 |.
0600 |
1200

0
1500 | (47)
0050 '
0600

1800
0000

——
W —
<o .

—

Fluid

VCoupohs d

0.93 KSS ..
10.1 (19)

(30) | 0.45 us

12.0} 0:45 K,
0.63 H-35

L(20) | 0.45 1,
9.3 1 0.63 H-15

(- NaS05 on Ha0
.45 US
.45 MHg

NaSO5 on vater

(30)



Date -

2/17

218

2/18

2/20

2/21

2/22

2/23

2724

S 215,

*TABLE 4 (Cont’d.)

Time: Coupons_ Fluid_
0600 | (33) [ (30) :
e fros
1200 | -
1800 }gg ,
0000 | - .45 US
) .45 NH4 -
0600‘ (]7) HaNO»
9.7l
1200 | 5 g 2
1800 (20)
- /'9
0000 | o/,
0600 -5
1200 '(23)
9.9
1800 |
0000
0600
1200 |
1800-| (40)
0000 | 13.4
0500 _(14}1 .
_ 42 X
0.5 Air
. .45 US
1500 .45 NHg
: .05 U458
0000 7.8 .14 H-35
(57 Hater
0600 | -(27) 45 13
, 14 0135 '
1200 200#/hr HasO,
1800
0000 e L
12.5 (29) As above ‘but
0600] 10.1 (24) in fresh water.
: OKSS - - :
1200|
1800 Delete
fresh water
0000==
0600
1260 7.2
7.1 .
1600 '
0.4
0600 [ KSs
_ -
0600
1200]

Date

Time

Coupons -

2/25

2/26

2/27

2728

3

3/2-

3/3

3/4

1200
© 1800

0000
0600
1200
1800
0000

1200

1800

0000
0600

1200:

1800

0000
0600
1200

1800
0000
0600
1200

1800.

0000

0600
1200
1800
© 0000

7.2
7.1
0.4
KSS

"DAP

Fluid

o

[T S—
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COVE FORT SULPHURDALE UNIT WELL 42-7

H,S SAFETY PROCEDURES

Protection of all'people'on and around the Cove Fort—Sulphurdale

42-7 location from possible H,

importance to Union 0il Company of California.

S gas poisoning was of the utmost

With the help of 0ilind Safety Engineering, inc., Union 0Oil developed
and implemented. a state of the art safety proéram tofensure the safe—_
ty of everYone. The safety equipment and personnel consisted of:"
1) Safety trailer with 15 - 360‘C.F. cylinder cascade air
supply systen.
2) Two thousand feet of low pressure alilr line hose with quick
'éonnects: | |
©3) High pressure air compressor.
4) Five low pressure manifolds.
-5) . Fourteen air line masks with .escape.cylinders.
6) Thirteen 30 minute self COntained oxygén units.
7f TWO»héad—fixed H,S monitor systems. |
8) WarningAsirens and revolving ambefvlight.
9)'¢Threeiwind socks,
lO)-.First aid kit.
- 11) - Two resuscitators with dylinderS‘(oxyqen‘powefed).
12) . Flare gun with shells.
13f‘ Gas detector {(pump type).

14) .Safety supervisor.



CoveaFort'Sulphurdale Unit Well 42-7 : o Pg 21
‘H,S Safety Procedures o ) '

One st gas monitor-was located on the rigAfléor, one under the

rig floor at the flow nipple, and one at the,mud shakers. The
monitors wére setito détebt.HZS concéntratioﬁs in excess of 10 ppm
and automaticallyvaqtivate‘a warning siren'and'rerlving amber light.
In the event-o£ a Wafning;-the men on the rig floor were insﬁructed
to immediately put on air breathing apparatus with'escapé éylinders
and alternate reservé-éir line. Air was supplied té the masks through
manifolds ffom the cascadevair.supply system. If for some reason
there was a malfunction-in the air supply system, the maské were
equipped With eséépe.Cylinders‘which would sUéply_air for sufficient

time to allow.a'person to leave thé area.

~After it was determined that everyone Waszwearing a mask, either a
‘safetyAsupervisor'or drilling foreman would check the area for~H28
using a’hand operated gas detector. Onerf the 30'minute.§elf—con—
tained units was worn by the foreman SO'that.he could ﬁové safely .
around the locétion while making the check. If ah HéS concentratién‘
of:over lO pprm was found in or around thé work area,_the menvwere
required to continﬁé’wprk wearing the masks..‘If ;ess thaﬁ 10 ppm

Hy

S was‘found, the men could continue work without the masks. Con-.
stant monitoring was continued7until the gas dissipated.

Three wind socks were located strategically around. the location. If
the warning siren sounded when an :employee was away from either a
self-contained air unit or air line mask, he‘could\observe~thevwind'

sock and move quickly up Wind‘escaping the gas.



Cove Fort Sulphurdale Unit Well 42-7 . , . pg 3
HZS Safety Procedures o o '

In addition to the above, two oxygen resuscitators and a flare gun
were on location at all times. The resuscitators were to be employ- -
ed to revive any individualﬂovercome by HZS.‘ If it was determined

that any H,S leak was adequate to endangér human or animal life in

2
an area adjacent to the location, use of the_flare gun would be a

last resort measure to ignite and eliminate the gas.

i

All presonnel reqﬁired to be preseht or perform any type of service
on or in the proximiﬁy»of the CFSU 42-7 location were given ihstrucf
tion relatiné.to.safé operatingvprocedures in the presence 6f‘H28
gas. . Safety instrpction was conducted in all .cases by a qualified
rep:esentative.of'oilind Inc.. In addition to instruction, an in-
spection for broken eardrums was made by"an M.D. and all pérsonnél
were fequired to be dleanly sﬁaven to ensuré anfairtight fit of the

available breathing apparatus.

‘Many scheduled. and unscheduled HZS drills were conducted, exposing
each person associated with the . drilling operation to at least one
drill.  The drills were triggered by manual activation of the H,S

alarm system.’

In actuality; no st gas problems were encountefed while drilling
Cove Fort Sulphufdale'42—7. The warning alarm did sound several

S concentration was never found

times; but a lO’ppm or great'er'H2

during extensive area by area checks.



RESULTS OF HIGH TEMPERATURE
PRODUCTION LOGGING ON CFSU 42-7

BEAVER COUNTY, UTAH
Brian Maassen
‘Union 0Oil Company of California
Santa Rosa '

’

SUMMARY

‘Fouﬁ continuouéjtemperature éur§eys were rﬁn on the CFrSuU 42-7,

in Beaver Coﬁnty, Utah, with Gearhaft—Owénnhigh temperature
_production logging equipment. The first three éurveys were

" made with the well static from one.to.twgnty-four hours after a
thirty minute flow périod; 'These~sufveys indicated_maximuﬁ
 temperatures of 340°F at 2500 and 344°F at 7327' with a 2500

. foot 290°F isothermal zone from £3600° and:f6iOO'. Using a radio-
active tracer tool, flow rates.of 26,0od’lb/hr and 34,0bo_lb%hr‘;'
downward were measured.at depths of'3515'{and 3900' respéctively;
An-injection température'pfofile indicated that fluid wasﬂexiting

~the wellbore at 6100' which is the bottom of the isothermal zone.

OBJECTIVES‘
Th¢‘CFSU 42-7 was the first well completea_in'tﬁe Cove Fort,
Sﬁlphurdale Unit iocated in Beaver County,AUfah. Uponirgad@ng a
T@D;.Qf,7735': the‘wellrwas.lOggedeith Gearhérﬁ—OWén.tomperaturc
~and spinner tools built for higﬁ,temperature conditiohs;A.Tﬁe-v
'objectives:of the logging program were: |
1) To évaluate wellbore conditions with high temperature
" tools prior to cboliﬁéjthe-hold'for-convontionalVcicctric

logging.



2) To test'thésé ﬁoolsvto determine'éheir diagnbséié
capability. A ”: .

'3)>To determine why the well would produce hot fluids while
drilling with én air-water mixture immediately after
ihjecting seVeral thrdusand barréls'of cold water.

4) To design the complétidn program baéedAon the évaluation.
of the data from thesé~survéys and other geologic

information.

POOL DESCRIPTION

The temperatureikx;was a combination temperaturé and éifferéntial
temperature survey. The output was in the form of two traces
con51st1ng of absolute temperature in deqreea Fahrenheit and .
differential temperature (the rate of change in the absolute,
,.temperature). The differential temperature‘reédiﬁgs were a
qualitatiﬁe indicator which pointed out small changes'ih
temper§ture which were not noticeable on the‘abSOlute,temperature

trace.

The temperature and differential‘temperature tool éonsisté.ofla
thermal couplé_temperature prbbe_attached to some electronics
kept cool'in a Dewar flask. :The‘DGWar flask is‘effectiVé for

4. to 5 hours at 550°F. The too;’sends only'éﬁsolute tomperatufe
to the surfacc, then the tenperature differential réading'is 7
calculated byvcomparing the present readihg with a reading fakcn-“
at a fixed time intcrvél prior to the presént reading. ThiS‘

comparison is made by c]cctronlcs in the loqq1nq truck. The'high

temporaturc splnncr Lool is essontlally glmllar to a standard



spinner tool cbnstructed with highvtempgrgturé componeﬁté good
to 550°F. Both tles'are run on a 2 conductor 1ogging cable

able to withstand temperatures up to 565°F.

PROCEDURE
Upon reaching totai depth at 7735‘, the drilling assémply,was
pulled out of the hole. Open ended arill'pipe was run to 3000
and the well waé flowed on ai: aésiét_for 30 minufes.r The fluid
temperatures méasﬁred at the pit were 203°F, Logging began one

“hour after the flow.

Static.SurveyS

The first‘log was a temperature and differential temperature run
from 3450' to. 7327'. All the surveys touched bottom at 7327'.
At 4000' the tool worked erratically but indicated temperatures

seemed to be accurate. Temperatures of 340°F were found at 7300

‘with an 298°F isothermal zone from -3500' to 6120°'.

The isothermal‘zonelséémed to indicate movement of fluid up or
down the'wellboref, A spinnef‘surQey was fun while the well was
static to verify this. The sbinﬁer tool found thé fluid level at
1310f. The results of this survey were inconsistent-and were

aisrééarded bécausé the tool bearings wefe<foﬁnd to be damaged
when inépected'after the:run. .Thirteeﬁ hoﬁrs after the flow a
second_temperdture.survey.waé_run frém 300' to 7327"'. 'The"
differential tempcraturévwas not run,becéuée the tool.was still

operating erratically. The fluid level was fopndvét 1310'.,) . The -

highest temperaturcs. were 340°F at 2500':opposi%e th&—~Coconino

sandstone and 344°F at 7327 (T.D.). 'Thé 298°F isothermal zone

- 3 -



e

was still present between 3600' and 6075'.

Twenty—four hours after the flow a third temperature survey was
run. A ﬁew control panel which did not supﬁort_the differential .
temperature function was used on this run in hopes of.correctiné'
the problem'of erratic tool operatibh. The new panel read - |
fempératures about 5°Fuiower; The well was logged from 300' to
7327' aﬁd produced the same charactéristic profile as the previous

two surveys. The fluid.level was again detected at 1310/

.Following the tﬁira teﬁperafﬁre survey; a conventional (normal
temperature) R/A tracer and spinner tools»weré run. The R/A
tracer‘tbol indicafed,éhat-theré was no‘flow inAfhe wellbore at
3450', 26,000 lb/hr downward flow at 3515', and 34,000 1lb/hr
downwapd flow‘at‘3900'.'AMore R/A‘shotS'were*planned but the R/A

‘and spinner tools failed due to overheating. -

Injection Temperature Profile

It. was blanned to run an inje¢tion profile with_the spihner tool.
HoWever,-when thevtool:overheated during the‘ﬁrior'R/A work,_an.‘
injection temperature profiie was run in its;plaée; Thé'injection
réte was 553 gal per minute of 70°F water and the survey was
started when 1 wellbore volume was dispiaced. injection Céntinued
_during the survey and a total of 3.25 wellbore volumes had been
injected by the survey's completion. 1The temperatures agove-GOGO'
sﬁowed cooling‘of_the wéilbore and the temperatures below 6660F.
were unchhngcd; This ihdipatcd that a‘large portibn\ofvthe fluid
was exiting ‘at 6060',. This depth. also corresponds with the bottom

of the isothermal zone.



CONCLUSIONS

1) The:maximum temperature recorded 'was 344°F at 7320°.

2) Fluid was entéring Fhevwellboreen:i3600’.and exiting. at *6100"
creating a 2500 foot 298°F isothermal zdne. 'Whether tﬁis‘is
due to natural conditions or is the resﬁlt'of.disturbahcés
created by.driiiiﬁg_is'yetAté be déﬁérmiﬁed.

3) The prodﬁction,logging_équipment'pfoved»an effective method
df detérmining7what waé'going on in the weilborg. The high

temperature spinner needs further improvements in its design.

.3/30/78
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" FLOW TEST RESULTS AND ANALYSIS

The following data is not a complete summation of the information

gained from the CFSU 42-7 flow test.

Water samples; now beihg analyzed, are necessary,forla cbmplete

flow test conclusion.

"Upon completion of the water analysis, the flow test summary will

be forwarded'with'the Reservoir assessment report.



e ) ‘ X Union Oil Company of California C In Reply Give No.
’ . ERE ‘f‘(’ =TI .
. o (AL 76 (TR

May 23, 1978

TO: Mohinder Gulati
FM: Brian Maassen &

RE: Prellmlnary Results of CFSU 42- 7
Flow Test

Static Sufveyv

A static temperature and differential survey was.run on 5/15/78
prior to the flow test. The survey indicated a maximum tempera-
ture of 328°F at 6040' where a bridge was encountered. The

2500 foot isothermal zone from #3600 to *6100' found in surveys
run prior to completion of the well was no longer present.. A
sen51t1ve spinner tool was hung at several points in the zone
and no flow was detectcd

;/'~ - Flow Perlod

‘Open ended coiled tubing was run into the well on 5/16/78 ‘at

50 feet/min, circulating nitrogen at 1500 cubic feet pex

minute. An obstruction was encountered at 591 feet. When an
attempt was made to back off 50', the tublng parted and: 591 feet
was lost:down hole. Coiled tublnq was again run’'into the well
"with a 3" washing jet on the end to act as a guide shoe. The
tubing was run at the same speed and nitrogen rate as above,

past .the bridge at 6040', until it tagged bottom at 7211'.

Several attempts were made to get past 7211' but all were
unsuccessful. The well was lifted on nitrogen assist for 6

hours. At times, the well produced a small amount of black,

sandy grlt Flow continued unassisted at a rate of +48 000 1b/hr
at 3 psig of wellhead pressure and decreased cradually over the
next 7 hours to 43,000 1b/hr. The well was shut in at 7:00 a.m.

on 5/17/78. Sh01t1y after shut-in a 3" valve was opened on. the _
wellhead, a noncondensible gas head was bled off and the wellhead_
pressure. dropped: to 0 psi.

Post Flow Surveyv.’

Twelve hours after shut-in a second temperature and differential

temperature survey was run. This survey indicated a maximum

temperature of 340°F ‘at 6110' and a 336°F temperature at 6900'.
< The fluid level was at 1270°'. ' ' : '

L N
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Mohinder Gulati =~ - May 22, 1978
Page 2 L

Injection Period-

The produced fluid was injected into the well for 17 hours at
an average rate of 53,000 1lb/hr on.a vacuum. A spinner survey
was run but the results were inconclusive. The fluid level
was found at 1370'. A radioactive tracer survey showed fluid
leaving the wellbore at the following locations:

Slotted Interval Percent .-
4353'-4473" 51
4860'-4989' ' 3
5112'-5319" L 20
5534'-5660" - 13
below 5800 13

No tracer shots were made below 5800' due to temperature

limitations on the tool. The injection flowing bottom hole
pressure and pressure falloff were measured with Kuster tools, .
but the results are not yet available.

. BWM/bls : o ' :
cc: Otte ' ‘ \

Pyle

Stefanides

Sutex

Lipman

Whitescarver

Ash

. “Dondanville

Corbin

Maione -

«

.
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SUBSURFACE SURVEY
Field Work Sheet -
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SUBSURFACE TEMPERATURE SURVEY
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