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PREFACE

This report was compiled by Magma Gulf - Technadril, Houston,
Texas, as a part of the program tasks under Contract No.
12E-AC08-80NV10081. Material compiled in the report i{s from work
done by Magma Gulf Co., Magma Gulf - Technadril, subcontractors to
Magma Gulf - Technadril under Contract No. DE-AC08-80NV10081, and
subcontractors to Magma Gulf - Technadril under Gas Research
Institute Contract No. 5014-321-0290. ' ‘

This report is.effectively an extended annual report summarizing -
the activity under the contract from its inception December 1, 1979
through the completion of drilling activities and production well
rig release February 27, 1981. Ouring this period, one additfonal
report was submitted to DOE, the Geopressed-Geothermal Orilling and
Testing Plan, MG-T/DOE Amoco Fee #1, Cameron Parish, Louisiana,
submitted July, 1980



TABLE OF CONTENTS

Page
LIST OF FIGURES ...o..o..o.ououoocouoooootooo.ooo--o;;o..-noooncoo;i V
LIST OF TABLES «euvneenenennensncnnsncncensncens e eenereeneaaanas o vi
1.0 SUMMARY ..eeenneen. etentesessetenatorenntosennesanaranannenns 11
2.0 INTRODUQTION
2.1 Background ........... e teereeeseceesscensesnasacasnnnsens 2-1
2.2 Program Objectives ...ceeeecececcescssesssccanccncesnccnns 2-2
2.3 UWell Locations ...cceececccsccsscscscnss eescsscscsecssscss 2=2
3.0 DRILLING OPERATIONS SUMMARY
3.1 MG-T/DOE AMOCO Fee No. 1 Test Well .......... e . 31
3.2 MG-T/DOE AMOCO Fee No. 2 Salt Water Disposal Well ..... ees 3-1
4.0 GEOLOGY
4.1 Regional Geological Setting .....ceevevienecneconnennennns 4-1
4.2 Geology of the Sweet Lake Area .......ccceveeenecccencecens 4-1
4,2.1 Subsurface GEOTOQY .ececsecscrceccacscccccacancncns 4-1
4.2.2 Geothermal Gradient and Temperature .......covceeee 4-5
4.2.3 Geopressure Distribution ....ccceevveecccccccsccnss 4-7
4.2.4 Sand CharacteristiCs ..ccecereccesccccccccensoncens 4-12
4.2.5 Fluid Salinity ...cccevenvcnccnccnccscscocncannnnns 4-15
4.2.6 Petroleum Production .....cccveeeceesccosccccocanss 4-17
4.2.7 Basin Size ...ceeviiecnnane seescsscessssstesecssanas 4-17
4.3 Seismic Evaluation .......ciiiiveirireienceennncencnnanes 4-20
£.3.1 ProCedUr® ...'vueeveveeeeenceseosennceassnsennancenns 4-23
O T T ) o 4-23
4.3.3 Velocity Function .....civevieereececneccnancnsanans 4-23
4.3.4 Migration ...iieeeriirneieceedetireneinecsocansnans 4-26
4,3.5 Geological-Geophysical Interpretat1on ............. 4-26
4.4 ConClUSTONS ceveecerccncansnncssscass tseecesesssesscescann 4-26
5.0 GENERAL SITE ACTIVITIES
5.1 Site Preparation ....iieieiierieriiaceseecscsssscssacassans 5-1
5.2 TrailersS cecececcescscorscsscscscecscscssscssssssosssnssnsns 5-3

ii



5.3  COMMUNTCALIONS tuvuuunnennenenananesnsneesaseseeeess veee.5-3
5.4 POWGT ------- Teesecnsescsetnane D R N R R N 5"3
5.5 Water Supply ciiieiiiiiiinniiiananns etecescessereersrenne 5-3
5.6 Sanitation ......ciiciiiiiiiiienns tevessessnessvesesenrens .5-4
5.7 Site Clean Up and Restoration ....cciciiincnenienenenaans 5-4
6.0 OCCUPATIONAL SAFETY AND HEALTH
T S =Y -] o P 6-1
6.2 Site ACCESS tevrcrestsssssssscessoncnsasensssoscasscsavacns -2
6.3 Fire Protection ..ecicieniisesesiseseseseseressecnceconns 6-1
6.4 Industrial Hygiene ......ciierveneneceecccacecsenncnnanss 6-1
6.5 Safety Hazards «.cecevevesesossasssnoncnne cesetesecessanns 6-1
6.5.1 Hydrogen Sulfide .......... Ceetesitecesseseresenes 6-1
6.5.2 BlowOULS ...eviieriiiiiiiirictiinstccsstttiinnnans 6-2
7.0 MG-T/DOE AMOCO FEE NO. 1 TEST WELL - DRILLING AND COMPLETION
7.1  Introduction ..... Ceesecscevesesesrtasssasateseseserenene 7-1
7.2 Interval to 20" Casing Point ......ccceeeeees cetecasseens 7-1
7.3 Interval to 13 3/8" Casing Point .....ieveiiiineiinneenen 7-1
7.4 Interval to 9 5/8" Casing Point ....ccceiveiennnenceencnns 7-2
7.5 Interval to 7 5/8" Casing Point ..cicveersncecncacanecens 7-3
7.6  Sidetracked Interval to 7 5/8" Casing Point ............. 7-6
7.7 Interval to 5 1/2" Liner Point (Total Depth) ...c.vevenn. 7-8
8.0 MG-T/DOE AMOCO FEE SALT WATER DISPOSAL WELL
8.1 INtroduction ...ceceeiriercrecereccscncssccsressscsasscnnne 8-1
8.2 Interval to 13 3/8" Casing Point ....cevevennennnccencess 8-1
8.3 Interval to 9 5/8" Casing Point (Total Depth) ........... 8-1
APPENDIX A - TEST WELL |
A.1 Time Utilization Diagrams ......civeveeecns ceesesesseseaea A-1
A.2 Site and -Rig Layout ..... S Ceeanaean A-9
‘A.3 Rig Specifications ..... sevesetacaues Checsssecterrerrtsane A-12
A.4 Producing Well Diagram and Wellhead ......... veesesesseasA-15
A.5 Wire Line Operations ....... cesasasires . A-19
A.6 Directional Surveys ........... eveseneaserenne etessesnans A-21
A.7 Bit Record .ccevevnnvnnienianacnns eeeeeettccaonennns ceeees A-30



Page

Mud Report ..O.;QO.Q...OO......0...l....."..l.l...l... A-34
Casing and Cementing REPOrtS cccececesceccccccreccccnnaes A-61
5 1/2“ Tubing and Liner SpéCificatiOHS AR NN NREREENENNE NN X A‘70

~COring Procedure s.eecececesesesecsessessccosesocsocnce A-73
Core Analysis REPOrt ceceseceecescscssccsscncesscssesas A-78
Temperature SUrVEYS ciiceocssssrscecccscscssscsstoceccssas A-103
Perforating Procedure .c.eseeseesscescssscosscosssessss A-105
Daily Drilling Progress Report .cceecesecsciscossesesss A-109

>>>>?>>>
et e b ot et e LD OD

NPWN—O

APPENDIX B - SALT WATER DISPOSAL WELL

Time Utilization Diagram .eeeececssccccecsceccscccccces
Rig-SpECifiC&tiOﬂS secsesnesecsseesgeessessenesecseeane
SWD Well Diagram and Wellhead seceecececesorococccoccscs
Wire Line Operations cccceescccecesccscscsccscsscsccsce
Directiona]’survey 0900000000000 0N 00cess000esPOOIOIGEOIRITS
Bit ReCOTrd vevevececncsovocsssccscsssssncsncssascsssscccae
casing ReCOrd .......‘.............'........'...7........
Cementing RECOrd scceecccccsecscocccesscscaranacacccsce
) Side Na]] COFES escceesssessssnssetenssettessonbossen
Perforating Procedure .ccccceccecesesccccsccscosscacccnse
Dai]y.DFi]]ing'PrﬂgreSS.Report oo-ocogobéocobb;;oocccoo
Casing and Tubing SummMary cecececccesscocsecosessccocas

[ ]

] []
£ 0D () LD P st b =2 = OO UV
PO PO

0o oo G 0o O
[ ]

o et O OONAN B WN -

0O OO I DO OO IO U,
]

.
Ne—-0Oo
]

APPEND!XC PALEO DATA J......“...I"‘......;.!‘.......l.......l... c—l

APPENDIX D

GEOCHEMICAL ANALYSIS (SUMMARY) .............;}....... D-1

APPENDIX E - LOG ANALYSIS REPORT sevceeccccccssosasasssssscscccees E-1

APPENDIX F

SAND CONTROL REPORT .......;..‘.....'................. F-l

APPENDIX G - TEST WELL COMPLETION RECOMMENDATIONS -
PROPOSED PRODUCTION INTERVAL ..0....QQOQO00.'0.00.00'0..00.?..0. G‘l

APPZNJIX H - DISPOSAL WELL COMPLETION RECOMMENDATIONS -
PROPOSED INJECTION II‘TERVAL 00 0000000000000 0000000000000 00000000 H-l

APPENDIX I - TEST PROCEDURE EVALUATION - TEST WELL ccceeevsccccess I-1

iv



'Figure No. |

1

;;.5;2

- 4-1
4-2
4-3
4-4
4-5

4.6
4-7 .
4-8

4-9

4-10
4-11
5-1

LIST OF FIGURES

Location of Test Well in Cameron Parish, Louisiana
. Location of Salt Water Disposal Well

. Structure Map Contoured on Top of Miogyp Sand

Induction Log of Miogyp Sand
Isothermal Map of Miogyp Sand

‘ Subsurface Temperatures from 18 Deep Wells 1n

Southern Louisiana
Pressure Expressed as Mud Weight (PPG): Well #3
Pressure Expkessed as Mud Weight (PPG): Well #4
Pressure Expressed as Mud Weight (PPG): Well #5

vInduct1on Log Cross Sections of Miogyp Sands in

.- Test Well and Three Control Wells

Computed Pressure Drawdown Curve for 15,385'-
'15,415' Sand at a Flow Rate of 20,000 BPD

Area of Graben Contoured and Planimetered

- Velocity Function -- North Sweet Lake Field

Location of Test Well

Page
3-2
3-3

4-4
4-6
4-8

4-9

4-10
4-11
4-13

4-19

4-21
4-25
5-2



Table No.

1
2
3

LIST OF TABLES

Measured and Calculated Porosities and Permeabilities ,

Calculated Salinities, PPM

Barrels of Water in Place for Miogyp Sands Under Area

Shown in Figure 4-10

Velocity Function -- horth 3Sweet Lake

vi

~ Page

4-14
4-16
4-22



1,0 EXECUTIVE SUMMARY

This report. is an extended annual report covering the period from the
inception of the contract on December 1, 1979, through the completion of
drilling activities in February, 198l1.

The Sweet lake site is located approximately 15 miles southeast of Lake
Charles in Cameron Parish, Louisiana. It was selected by the Department
of Energy under the Design Well Program of the Geopressured-Geothermal
Enerqy Program. The Sweet Lake production well and disposal well were
drilled under DOE Contract No. DE-ACO8-80NV10081 to the Magma
Gul f-Technadril Joint VYenture. Additional fundinag was owrovidad by *ke
aas lesearch Institute, under GRI Contract No. 5014-321-0290. These
funds were wused for mud logging, micropaleontology, organic
geocnamistry, and rock mechanics.

The Sweet lake site was selected” to test the Frio Formation in
Louisiana. The area was picked to optimize various important
parameters. It was know from well logs that the pressures and
temperatures are as high here as elsewhere in Louisiana, and thick,
porous sands are present at an appropriate depth of 15,000' to
15,700'. Permeability data were unavailable but it was expected that
the premeability in a sand of this type would be high. Salinity as
calculated from well logs was expected to be 100,000 ppm.

A geological study by Magma Guif Company under Contract No.
ET-78-08-1561 showed that the major structure in this area is a graben,
The dip of the beds is northwesterly into the basin. A well drilled
into the deep basin would find the target sand below 18,000', at high
pressures and temperatures. However, since there is no well control in
the basin, the specific site was chosen on the 15,000' contour of the
target sand in the eastern, more narrow part of the graben. Those key
control wells are present within one mile of the test well. The
information acquired by drilling the test well confirmed the earlier
geologic study. The target sand was reached at 15,065', had a porosity
of over 20% and a permeability to water of over 300 md. The original
reservoir pressure was 12,060 psi and the bottom hole temperature
299°F. There are approximately 250 net feet of sand available for
perforation. ' '

The test well was spudded August 22, 1980. The well was drilled without
incident to 13,550' when the well took a kick. A random sidetrack was
startad at 10,584 and rozched 3 a2l dzpth of 15,710'., Tares sirftngs
of pipe were used in this well: 13 3/8-inch from 4,080' to sur7ace; 9
5/8-inch from 10,230' to surface; and 7 5/8-inch from 15,065' to
surface; 7 5/8-inch from 15,065' to surface. The production tubing is a
5 1/2-inch liner from the plugged back total depth of 15,660' to the
surface. Drilling operations were completed on February 26, 1981.
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The disposal well was spudded on September 19, 1980 and was drilled to
a total ‘depth of 7440'. Two strings of pipe were used in the well: 13
5/8-inch from 1,375' to surface; and 9 5/8-inch from 7,436' to surface.
The production tubing is a 7-inch liner set from plugged back total
depth of 7350 to the surface. Drilling operations on this well were
completed on October 13, 1980.



2.0 INTRODUCTION

2.1 BACKGROUND

In 1975 " the U S. Energy Research and Deve]opment Adm1nistration,
now a part of the U.S. Department of Energy, initiated a research,

development, and demonstration -program to stimulate commerc1a1
development of the geopressured resources. underlying the Gulf Coast
region of the United States. Several investigators had recognized
the energy potential and suggested that studies be conducted to
assess the energy resource.

As a part of the Department of Energy (DOE) program, the.Magma Gulf
Company under Contract No. ET-78-C-08-1561, undertook a
comprehensive study of the geopressured resources in the Sweet Lake
geopressured-geothermal prospect located in northern Cameron
Parish, Louisiana, in T 12 S, R 7 W, and .T 12 S, R 8 W,
approximately 15 miles south of Lake Charles, Louisiana.

As part of that program, ERDA issued a’request for proposals in the
spring of 1976. Magma Gulf responded with a proposal to drill and
test two prospects with production wells, one in Louisiana and one
in Texas. These were among several prospects that the Gulf
Geothermal-Magma Gulf joint venture had identified in 1973-74 and
leased in 1975. Magma Gulf's proposal for the Louisiana project
was selected competitively for funding by ERDA in June 1977.

The Louisiana prospect, namely the Sweet Lake prospect, is 1ocated
in northern Cameron Parish, Louisiana in T12S, R7W and T12S, R8W
approximately 15 miles south of Lake Charles, Louisiana. The
‘fnitial contract for a comprehensive geological and geophysical
investigation using well 1logs and existing seismic data occurred
under Contract E7-78-C-08-1561, beginning in June 1978.

The primary objective of the investigation was to select the
optimum resource site for extensive studies, i.e., exploratory
drilling, production testing, reservoir analysis, and environmental
impact evaluation. A final report entitled "Analysis of Cameron
iarish Geopressured Aquifer" was submitted to DOE in September,
978

The region is characterized by Cenozoic sand and clay deposits of
geosynclinal thickness ana  differentially upiifted salt
structures. The primary geopressured geothermal aqu1fer is the
“Miogyp" sand of the Camerina zone (Upper Frio formation of

Oligocene-Miocene age).

The main prospect is 10cated in a basin on the north flank of the
Hackberry-Big Lake-Sweet Lake- salt ridge. Interpretation of 27
miles of seismic lines and 17 deep well logs localized the prospect
in a basin with northwesterly dip in a graben between east-west
faults which converge eastward.
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Aquifer depth ranges from 14,000 to 18,000 feet. Net sand
thickness exceeds 400 feet, with 22 percent porosity. Temperatures
range from 280°F (corrected) at 14,000 feet to 350°F at 18,000
feet. Geopressures occur below 9,000 feet, with mud weight
equivalents in the sand from 15.5 to 16.5 pounds per gallon. Net
sand volume of one cubic mile was estimated in the area mapped.

In order to conduct these studies, DOE executed a contract with
Magma Gulf-Technadril (MG-T), a joint venture between Magma Gulf
Company and Technadril, inc., of Houston, Texas, to conaguct the
drilling, completion, and testing of one geopressured-geothermal
well, the MG-T/DOE AMOCO Fee No. 1 well, and one disposal well in
Cameron Parish, Louisiana. The contract was based on a proposal
entitled "Analysis of Cameron Parish Geopressured - Aquifer"
submitted to DOE by Magma Gulf in June 1979.

PROGRAM OBJECTIVES

*
I

The objectives of the well drilling and testing program are to
determine the following parameters:

2.2.1 Reservoir permeability, porosity, thickness, rock material
properties, depth, temperature, and pressures.

2.2.2 Reservoir fluid content, specific gravity, resistivity,.
viscosity, and hydrocarbons in solution.

2.2.3 Reservoir fluid production rates, pressure, temperature,
production decline, and pressure decline.

2.2.4 Geopressured well and surface equipment design requirements
for high-volume production and possible sand production.

2.2.5 Specific equipment design for surface operations,
hydrocarbons distribution, and effluent disposal.

2.2.6 Possibilities of reservoir compaction and/or surface
subsidence.

WELL LOCATIONS

The test well MG-T/DOE AMOCO Fee No. 1, and the disposal well,
MG-T/DOE AMOCO Fee No. 2, are located on a 5 acre test site
approximately 15 miles south of Lake Charles, Louisiana, in the S
1/2, Sec. 13, T 12 S, R 8 W, on AMOCO fee land under geothermal
lease to Magma Gulf Company.
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3.0 DRILLING OPERATIONS SUMMARY

MG-T/DOE AMOCO FEE NO. 1 TEST WELL

The subject test well was spudded on August 22, 1980 and drill1ng
operations were completed on February 26, 1981. This well, which
is depicted in Figure 3-1, was drilled to a total depth of 15,740
feet with a random s1detrack at 10,564 feet.

The 13 3/8-inch casing was set at 4,050 feet and cemented ‘from that
depth to the surface. The 9 5/8-inch casing was cemented. in at
10,230 feet. .A 7 5/8-iach string, run as a liner, was cementeg in
at 15,065 feet, and then tied back to surface and cemented in the 9
5/8-inch casing to 5,600 feet.

The production tubing consists of a 5 1/2-inch liner cemented in
place [Plugged Back Total Depth' (PBTD) of 15,660 feet to 14,558
feet Top of Liner]. A Polished Bore Receptac]e (PBR) was set on
top of the liner at 14,534 feet. A.4 1/8-inch I.D. seal assembly
is inside the PBR. The 5 1/2-inch tub1ng is hung off in the tubing
hanger.

The 5 1/2-inch tubing was filled with about 300 barrels of 10.0 ppg
salt water. The annulus betwéen the 5 1/2-inch tubing and the 7
5/8-inch casing was filled (ca 190 bbls. ) with a calcium bromide
packer fluid with a 13.4 ppg density &t 70°F. " As the Well heats up
to 310°F, the calcium bromide will: expandy the density will be re-
duced to about 12.5 ppg., and it wilt Bé necessary-to bleed off
about seven barrels of the fluid from the annulus to avoid exces-
sively high pressures.

MG-T/DOE AMOCO FEE NO. 2 SALT WATER DISPOSAL WELL

The salt water disposal well was spudded on September 19, 1980 and
comp letted drilling dperations on October 13, 1980. This well,
shown in Figure” 3-2; was drilled to a total depth of 7,440 feet
with a’'12 1/4 inch bit.

The 13" 5/8-1nch casing was set at 1,375 feet and cemented back to
the surface.  Tbe 9 5/8-inch casing was set at 7,436 feet and ce-
mented back to 1,976 .feet. The PBTD inside the 9 5/8-inch casing
is 7,350 feet. :

‘This well was completed with a Baker Model F packer set at 6,254

feet. It should be noted that the first packer failed to set and
was pushed to PBTD. The production tubing in this well is 7-inch

23# K-55. The well was filled with an inhibited brine so]ut1on

with a density of 9.5 ppg.
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LOCATION OF TEST WELL IN CAMERON PARISH, LOUISIANA
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4.0 GEOLOGY

REGIONAL GEOLOGICAL SETTING

During the Cenozoic Era, the continental margin of southwestern
Louisiana has progressively built Gulfward through processes of
sedimentation. The upper slope and outer shelf are normally
characterized by instability with a tendency to form gigantic
slumps. Simultaneous sedimentation results in contemporaneous
growth faults with abnormally thick deposits of deeper water facies
on the basin side, contrasted to shallower water or deltaic depo-
sits on the shoreward side. As a shelf adga moves intermitiantly
pasinward, continental facies of massive sands of relatively even
thickness and low dip are superposed on the earlier faulted and
tilted.shales and sands of variable thickness.

In southern Louisiana, these sediments of geosynclinal thickness-
have been superposed on the deeply buried .thick Louann salt bed,

which has responded to differential sedimentation by lateral migra-

tion into salt ridges, massifs, and (ltimately, in some cases, into

piercement domes. Early formation of localized basins and ridges

by salt migration influenced the geographical location of thicker

and thinner sedimentary accumulations, which in turn reinforced the

continued migration of the salt. Thus, sedimentary depocenters and

embayments bounded by contemporaneous growth faults have developed

in areas where salt evacuation has been pronounced.

The shelf-edge extended east-west through Beauregard Parish, 50
miles north of the prospect,. during deposition of the early Eocene
Wilcox Formation. Today it is 160 miles to the south, some 145
miles off the present coastline. The prospect was occupied by un-
stable outer shelf and slope conditions with associated growth
faults at an intermediate time during the deposition of the upper
Frio Camerina zone of upper Oligocene or lower Miocene age. The
target sand is a lower sand of that zone.

GEOLOGY OF THE SWEET LAKE AREA

4.2.1 "Subsurface Geology

The Sweet Lake geopressured-geothermal prospect is a basin
located on the north flank of an east-west salt ridge con-
taining the Hackberry, 8ig Lake, and Sweet Lake structuras.
The south side of the basin is bounded by a fault downthrown
to the north. This converges eastward with a major east-
west fault downthrown to the south to form the eastern ter-
mination of the basin. Dip is northwesterly into the basin
which opens toward the south flank of the South Lake Charles
structure several miles distant to the north.
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Surface terrain is formed by late Pleistocene deltaic depo-
- sits.  Alternating massive sands and clays extend to an
average depth of 9,000 feet and overlie the thick shales of
the ‘Anahuac Formation. The Anahuac Formation is underlain
by the Frio Formation, the upper member of which is called
the Camerina zone. Several sands occur within this se-
quence, the thickest being the basal "Miogyp" sand - for
Miogypsina (Miogypsinoides), the key microfossil it con-
tains. The Miogyp, the target sand, was deposited on the
outer shelf in the upper Oligocena cor ilower Miccene time.

A seismic evaluation of the geology was performed by Brian
E. Parsons, assisted by Lewis R. Brescoll. The geology de-
picted on Parsons' structural map of the top of the Miogyp
sand resulted from the combined study of the 27 miles of
seismic.lines and the 17 well logs as interpreted by Parsons
and ' Or. C. 0. Ourham utilizing the Lafayette Geological
Society study of the Big Lake Field prepared by Robert A.
Anderson. The resultant structural map is presented as
Figure 4-1.

Although the Miogyp sand is present in the entire area, it
is structurally lower in the graben which widens westward
from its termination at the juncture of the two bounding
faults in Section 8, T 12 S, R 7 W. The three key control
wells drilled by Union 0il of California (Sweet Lake #1, Pan
Am Fee #1, Pan Am Fee #2) and used as a basis for the iden-
tification of the prospect are shown to be in the struc-
turally high southeastern portion of the graben. The sand
dips strongly northwestward from this area so that it occurs
below 18,000' in depth in the northwestern portion of the
map. Besides the 3 control wells and the MG-T/DOE AMOCO Fee
#1, no other wells penetrate the Miogyp sand in the graben.

The drill site was intentionally located on the 15,000' con-
tour of the Miogyp sand. The Miogypsinoides microfossil oc-
curs only slightly higher stratigraphically than the sand
itself, for example, in the Union 0il1 of California Pan Am
Fee #1, the fossil occurs at a depth of 14,335' and the top
of the sand is at 14,460'. In *he test we!l, the fossil was
picked at 14,970' and the first good sand appeared at
15,065'. (Figure 4-2) These actual figures are very close
to the predicted depth of 15,000'.

Correlation of the test well log with the three control well
logs shows significant thickening of the section below the
first Camerina sand (12,900'). If the section had continued
to thicken at this rate, the Miogyp sand would not have been
reached until several hundred feet below the predicted
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depth. However, although the section continued to thicken,
it did so at a lesser rate. In addition, immediately above
the Miogyp sand the section thinned considerably and the
sand was tagged very close to the predicted depth. In order
to determine whether this thickening was caused by faulting
or stratigraphic means, a thickening index diagram was pre-
pared for the interval from the base of the massive sands
(approximately 9,000') to the base of the Miogyp sand. Cor-
relation of the four logs was done on as detailed a scale as
possible, and it was found that the small resistivity peaks
in the shales below the first Camerina sand could be corre-
lated. The thickness of each correlation interval was com-
pared to the thickness of the same interval in each of the
three control wells, and it was found that, in general, the
thinning of the section immediately above the Miogyp sand in
the test well might be explained by a fault, but the dip-
meter log shows no indication of one.

’

‘The thickéning index diagram:shows a considerable amount of

thickening and thinning between the four wells over the en-
tire 6,000' + interval. If faults exist, they must be small
and present throughout the section; there is no evidence for
a major fault cutting the test well.

Geothermal Gradient and Temperature

Bottom-hole temperatures in the Sweet Lake area have been
corrected ‘according to the AAPG correction factor table.
The average Gulf Coast temperature gradient is 1.5°F per 100
feet of depth. At the top of the geopressured zone, most
temperatures are 25°F cooler than the average, indicating a
lower geothermal gradient in the hydrostatic zone. However,
within the geopressured zone the gradient is higher than the
average, and temperatures are mostly 10°F above average be- -
low a depth of 14,000'. " It is pertinent that the target
sand occurs at these depths. ,

The map in Figure 4-3 depicts the average corrected tempera-
ture for each of the 17 wells used in the 1978 study as
determined from geothermal gradients prepared on each in-
dividuzl well at =he midpcint of :the :ard.,  Temparatures
slightly above 300°F were expected at a depth of 15,000°.
The maximum temperature recorded on the third logging run,
which reached a depth of 15,065', was 267°F uncorrected and
297°F corrected. The final logging run, to 15,740', re-
corded an uncorrected temperature of 300°F (329°F cor-
rected). Since circulation in the well was stopped 8 hours
or more before the logging tool reached the bottom of the
hole, it may not be necessary to add the entire AAPG
correction factor to the uncorrected temperature. A repeat
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formation test at 15,144' yielded a temperature of 298°F un-
corrected. It is not certain whether this temperature
approaches equilibrium or whether- it should be corrected.

It it 1is corrected, the temperature at 15,144' would be
328°F, and there wou]d be a significant increase in tempera-
ture between the M1ogyp sand and the overlying shale. While.
there may be such an 1ncrease, a magnitude of 31°F seems un-
likely. . '

Tha "olﬂuaonsuxp between the zarractad “gnperatures from the
test well and the 17 study wells, and the average Gulf Coast
geothermal gradient can be seen in Figure 4-4, The increase
in the geothermal gradient between the hydrostatic and
geopressured zones is - pronounced, and the corrected
bottom-hole. temperature is higher than the average.

Distribution of Geopressure

The subsurface in the Sweet Lake area is characterized by
hydrostatic pressures .to the base of the massive sand se-
quence at depths varying from 8,740' to 9,400'. The under-

- lying thick Anahuac shale formation is geopressured at a mud

weight equivalent averaging between 15 and 16 pounds per

‘gallon. Based on mud weights utilized in drilling the three.

adjacent earlier wells which were used as control wells on:

- this project (Figures 4-5, 4-6, and 4-7), geopressures
- reduced to 12 to 13 pounds per gallon were expected in the

Miogyp sand. This would be characteristic of many thick
extensive sand bodies whose volumes accommodate the loss of
pressurized fluid from the confining shales.

The minimum expected pressures at the top of the M1ogyp sand
were estimated to be 8,700 to 10,800 psi. The three control
wells in the target reservoir vary from 8,950 to 9,850 psi

with equivalent mud weights of 12.0 to 13.1 pounds per
gallon. The repeat formation test at a depth of 15,144' in

"the test well showed that the pressure at the base of the

top sand in the Miogyp sequence is 11,900 psi, almost 2,000
psi greater than the 10,000 psi expected The equ1va1ent
mud weight is 15.2 pounds per gallon and the bottom-hole
pressur2 at this gradient (13,750') sihould be approximateiy
12,400 psi. The sand to be tested (15,385'-15,415') is ex-
pected to have a pressure of 12,200 psi..

More pertinent is the geopressure factor - excess pressure .
above hydrostatic pressure. The geopressure factor for the
three control wells ranged from 2,350 to 3,050 psi, with the
expected wellhead pressure in the test well of 2,000 psi.
Since the bottom-hole pressure was greater than expected,
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the geopressure factor is also increased. The anticipated
wellhead pressure could now be as much as 5,000 psi.

Sand Character

The net sand averages 400 feet in the three control wells in
the graben, but is expectedly thinner on the adjacent higher
fault blocks. A well on the upthrown fault block to the
southwest of the graben has virtually the same sand and net
sand thickness as the wells in the graben further east.
Furthermore, because of similar northwesterly dip both in
the graben and in the fault block containing this well to
the south, the sand is at approximately the same depth as in
the eastern portion of the graben. Consequently, the sand -
is prospective in this area also. Presence of the sand in
this thickness south of the basin supports a conclusion that
it is present throughout the basin and probably in much
greater thickness than in the structurally higher wells sur-
rounding the basin.

For the 1978 study, no core analysis was available for the
Miogyp sand, but interpretation based on logs was made.
Porosity ca]culat1ons were made from the sonic log and a
density log; poros1ty of 22% was obtained in each case.
Permeability in such a sand was expected to be high, but no
value was available for that study.

Four diamond cores were taken from various sands within the
Miogyp sequence in the test well. The depths of the cores
are shown on the log in Figure 4-8. It should. be noted
that, with the exception of Core No. 3, the cores did not
sample the potentially good production sands. The most pro-
mising sand is that at a depth of 15,385'-15,415', and is
the only sand that was cored through the part that might be
perforated; the Core Laboratories analysis shows a porosity
of 24% and a permeability of 3,600 md. The porosity com-
pares very well with what had been predicted, but the per-
meability far exceeds the expected value.

The seven potentially productive sands within the Miogyp se-
quence are all fairiy clean sands with a good SP detlec-
tion. These individual sands correlate extremely well with
the sands in the three control wells (Figure 4-8). The
sands at the top and bottom of the sequence are more shaly
than those in the middle, and have lower porosities and per-
meabilities.

Table 1 summarizes the porosities and permeabilities that
have been calculated in various manners for the seven
sands. The core porosities and permeabilities are those
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TABLE #1

MEASURED AND CALCULATED POROSITIES AND PERMEABILITIES

Porosity, % Permeabl | ity, md
Neutron- Hydraullc Percent
Net Density Core, Saraband, Intercomp, Estimated, Capaclty, Hydraulic
Sand Depth  Sand Core Saraband Crossplot Intercomp Alr Alr Alr Water md-f+ Capaclty
15080-15144 41! 16.6 12,3 15,7 16,34 30 175 275 20 820 3,71
15170-15240 42! 16,3 12,1 14.6 13,86 122 143 48 20 840 3.80
15250-15285 27! - 15.4 20,0 20,42 - 700 1011 140 3,780 17. 11
15305-15355 25! - 15.3 18.8 18,12 - 750 690 140 3,500 15,85
15385-15415 27 24,3 19,0 23,2 20,84 © 3670 2960 2703 400 10,800 48,89
15460-15505 41! - 12,2 15,0 15,69 - 130 90 20 820 3. N
15520-15600 51° - 12,9 17.3 16,30 -— 280 143 30 1,530 6. 93

TOTAL 2541 | 22,090 100,00

Pi-v




4-15

measured by core laboratories. The Saraband porosity was
calculated by averaging the foot-by-foot data calculated by
Schlumberger for the Saraband log. These values are low
compared to the measured core porosities for two reasons;
first, the computed porosity 1is often 2% lower than the
measured values; and second, the Saraband values have been
averaged. The Saraband permeabilities are also an average
of the foot-by-foot data provided by Schlumberger. A cor-
rection factor was used to bring the computed values to the
measured permeabilities and these data were then averaged.
The neutron-density crossplot porosity was obtained from
Mr. Frank Millard's analysis of the 1logs. Intercomp
Resource Engineering and Development calculated porosity and
permeability using an in-house computer program, and these
values are also shown in Table 1. Al1 of the calculated or
measured permeabilities are reported as permeability to air;
the permeability to water would be much lower. The final
column in Table 1 shows the estimated permeability to water
for each of the sands. The best sand is that at
15,385'-15,415', and two sands above that (15,250'-15,285"
and 15,305'-15,355"') are also promising. The remaining four
sands have porosities and permeabilities comparable to one
another. It should be noted that the best sand contains
approximately 50% of the hydraulic capacity of the entire
sequence. '

Analyses of the target sand (15,385'-15,415') by Baker Sand
Control and Accumin Analysis show that the sand consists of
75% quartz, 19% feldspar, ‘4% illite, 2% illite/smectite
mixed layer clay, and a trace of kaolinite. The cementing
material is quartz overgrowths. SEM photos show that the
clays are very fine hairs and are present as pore linings,
not as cementing material. Thus, although the clays will
move when the well is flowed, they will not cause the sand
to moveé. The Director of Research of Baker Sand Control,
after examining the SEM photos, the logs, and a piece of
Corg, concluded that there should be no sand production.

4.2.5 Yatty of Fluid |
‘ Eia;;éfq 10g computaticns nave provided <ialinity data in the
Mfogyp sand of key wells. Salinities ranged from 46,000 to
- 100,000 ppm. The highest salinities appear to be at the
reatest depths. Salinities calculated for the seven sands
gn the test well are shown in Table 2. The SP salinity was
calculated from the SP log by the conventional method and
using the Dresser Atlas salinity chart. The RW/2 salinity
~ was calculated as a first approximation of the method de-
rived from research at the University of Texas of Austin.



Sand Depth

15080-15144
15170-15240
15250-15285
15305-15355
15385-15415
15460-15505
15520-15600

4-16
TABLE 2

CALCULATED SALINITIES, PPM

SP RW/2 Saraband Intercomp
50,000 125,000 76,000 100,000
50,000 125,000 68,000 100,000
70,000 140,000 98,000 125,000
70,000 140,000 125,000 175,0C0
70,000 140,000 125,000 175,000
50,000 125,000 74,000 175,000
70,000 140,000 103,000 175,000
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This research has shown that the RW calculated in the stan-
dard manner is often twice the actual value. Using RW/2 in
place of RW approximately doubles the salinity. The Sara-
band log computed by Schlumberger also calculated salinity,
and the Saraband salinity shown in Table 2 is an average of
the foot-by-foot values from the Saraband log. Intercomp
calculated salinity using an in-house computer program and
these values are also shown. Based on the salinities calcu-
lated from the control wells, and the salinities calculated
for the test well, the best estimate of salinity that can be
made at this time is 100,000 - 175,000 ppm.

Petroleum Production

Of the 17 deep wells used in the 1978 study, 5 have been
produced. - The Union 0il of California Pan Am Fee #1 was
plugged and abandoned in 1976 after producing gas from the
thin sand 195 feet below the base of the Miogyp. The other
wells produced from the Camerina and Anahuac sands.

As far as.can be determined, the Miogyp sand has not been -
tested in this area. Producing sands in the Big Lake Field,
5 miles west of the well site, have been the Camerina and
stratigraghically thigher sands. Other fields, such as
Chalkley and Sweet Lake, are across major faults from the
well site,’ and again produced from sands stratigraphically
higher than the Miogyp. In producing the test well, there
should he no interference with any oil or gas produc1ng
wells in the area. .

Size of Basin

‘The seismic lines and‘nwst«of the wells used in the 1978

study are located in the vicinity of the eastern termination
of the basin. This is because the geological interpretation

. of prior data was uncertain, and the 1978 study was designed

to determine the fault pattern in that area. Furthermore,
few wells have been drilled in the deeper part of the bas1n,
and none of those penetrate the Miogyp sand.

The geolog1cal interpretation made in 1978 has not been
modified by the drilling of the test well. This interpre-
tation depicts the northern fault turning northward in
Section 11, T 12 S, R 8 W. It is likely that the basin ex-
tends a considerable distance north of the area studied,

with the referenced fault forming the eastern extent. A re-
view in 1978 of proprietary gravity data supports the con-
clusion that the study area includes only the southeastern
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portion of a larger basin. The basin appears to be a collapse
feature associated with salt withdrawal to supply the Hack-
berry - Big Lake - Sweet Lake salt ridge to the south.

Intercomp has modelled the reservoir for the high permeability
sand (15,385'-15,415'). The northern fault and the far wes-
tern fault described by the Lafayette Geological Society,
shown on Figure 4-3, have been extended to the intersection in
Section 2, T 12 S, R 8 W. There is as yet no geologic
evidence for extending these fTauits to an intarsaction: this
was done to create an enclosed minimum reservoir for modelling
purposes. According to Intercomp's calculations, because of
the high permeability of the sand, the change in slope of the
pressure drawdown curve which would indicate the presence of
the two major faults should be noted in the first 1 to 2 days
of the reservoir limit test. The change in slope that would
indicate the existence of the third fault should be seen
within 10 days. Figure 4-9 shows the pressure drawdown curve
for the high permeability sand at a flow rate of 20,000 B/D.
At a rate of 40,000 B/D, the length of time needed to see the
faults would not change, but the magrtitude of the pressure
drop would be greater. The reservoir limit test should thus
help determine the extent of the reServodr -in the area where
other geological data are lacking.

Even if the bounding faults are present, the reservoir would
encompass 12 square miles. The net sand in the test well
(sand with an SP deflection 40 mv above the shale base line)
is 254'. This would give an estimate of approximately 0.6 cu-
bic mile of sand volume in the area mapped. This estimate is
most likely low, since the net sand in the three control weils
averages approximately 400'. Since the sands thicken toward
the faults and toward the basin, the sand volume in the mapped
reservoir may approach 1 cubic mile. If the basin does extend
northwestward instead of being limited by a fault, the sand
volume would accordingly greatly increase.

The amount of net sand and the number of barrels of water in
place were calculated for a portion of the reservoir. Isopach
maps of net sand were constructed for the seven potential pro-
duction sands. These maps are at best an approximation, since
there are only four data points in the graben. Additional
points were constructed from the seismic lines and by pro-
jecting the thickening between any two of the four wells.

Fourteen points were added by these methods, for a total of 18
points within the graben. ° -

Since there were no seismic lines and no wells in the western
portion of the reservoir, the construction of the isopach maps
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was limited to the eastern part. Any interpretation of the
western part at this time would have to be hypothetical.

The amount of sand with an SP deflection of 40 mv above the
shale base line was determined for each of the sands in the
four wells. (The Union 0il1 of California Pan Am Fee #1 was
logged with a gamma ray through the Miogyp sand, and so the
amount of net sand in this well is an approximation.) The
average percent of net sand was calculated for each sand and
these percentages were used to determine the amount of net
sand at each of the remaining data points. Several assump-
tions had to be made in doing this, including: 1) the sands
thicken toward the faults; 2) the sands thicken toward the
basin; and 3) the sands thicken at a constant rate. Isopach
maps for each sand were then contoured.

Each map was then planimetered over the area shown in Figure
4-10, and the barrels of water in place were calculated
(Table 3). Several points should be noted concerning these
calculations. First, the number of barrels of water calcu-
lated must be viewed as a first approximation. A constant
average porosity for each sand was assumed, which may or may
not be geologically reasonable. However, without further
data, no other assumption could be made. The second point
is that the numbers calculated are the number of barrels in
place, not stock tank barrels; no correction has been made
for the change in volume due to methane gas coming out of
solution. Third, since the isopach maps were constructed
for only a portion of the graben, as noted above, the bar-
rels calculated represent the water present in only a
portion of the reservoir. The area for which the isopach
maps were made is 36% of the bounded reservoir. Therefore,
the number of barrels present in the bounded reservoir is
approximately three times that presented in Table 3. If the
third, enclosing fault does not exist, these figures would
increase accordingly. A fourth point to be noted is that
these figures are barrels in place. The amount of water
actually produced will be a fraction of what is in place.
This fraction can only be estimated at this time, but may be
on the order of 5-10%. '

4.3 SEISMIC EVALUATION

Seven seismic lines totaling approximately 27 miles were used to
evaluate a proposed drill site for -the Magma Gulf geothermal pro-
spect, Sec. 7,Tl2S,R7W, North Sweet Lake area, Cameron Parish,
Louisiana. The 1lines were purchased from Union 0il Company of
California in August, 1978. They were shot around 1969 by United
Geophysical using dynamite. They are sixfold data and are rated
good to poor.
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TABLE 3

BARRELS OF WATER
IN PLACE FOR MIOGYP SANDS
UNDER AREA SHOWN IN FIGURE 4-10

Sand Depth

15080-15144
15170-15240
15250-15285

15305-15355

15385-15415
15460-15505

-15520-15600

Barrels in Place

164,385,891
133,916,510
118,036,535
135,050,934
129,334,200
120,195,354
173,959,680
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The seismic 1lines, combined with well control, were used to
.construct a structure map on top of the Mlogyps1na sand, Camerina
zone, Frio formation. This thick sand is the objective geotherma]
reservoir in the area.

4.3.1 Procedure

The following steps were used to prepare the Miogypsina
structure map

1. Coordinat1on with Dr. C. 0. Durham on formation tops and
fault cuts in We11s in the area of interest.

2. Computation of a velocity function using the sonic
(velocity) log from the Union of California Sweet Lake
Land and 0il1 1, Sec. 7, 12S, 7W, Cameron Parish.

3. Correlation of the seismic data with the subsurface
(well log) data based on the velocity function for -
time-depth relationship.

4. Interpretation of faulting based on seismic and
subsurface data.

5. Hand m1grat1on of some of the seismic data for proper
position in space.

6. Conversion of Miogypsina seismic times to depth based en
the velocity function and contour1ng map.

4,3.2 lGéologz

¢.3.3

Previous interpretation of this area by other workers
indicated a complicated fault system. Our combined
geophysical/geological work shows that much of the
stratigraphic thinning previously interpreted as faulting is
actually due to thinning across a paleo-structural high,

Recognition of this simplifies the structura] picture
tremendously.

Velocity Function

The velocity values for time-depth correlations are listed
in Table 4. The velocity function for these values is
plotted on Figure 4-11 as interval velocity vs. depth. The
sharp decrease in interval velocity with depth at 8,840 feet
marks the top of the geopressured interval. Geolog1ca11y,
this is associated the base of the massive Miocene sands and
the top of the massive Anahuac’ shale. Below the log depth
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Table 4
VELOCITY FUNCTION--NORTH SWEET LAKE

(FROM BHCS LOG, UNION OF CALIFORNIA
SWEET LAKE LAND AND OIL 1)

TWO-WAY  AVERAGE  INTERVAL INTERVAL INTERVAL
DEPTH TIME VELOCITY  DEPTH  TIME/THICKNESS  VELOCITY
3300 1.000 6600 1650 .5/3300 6600
3550 1.070 6635 3425 .035/250 7140
3720 1.116 6666 3635 .023/170 7410
3850 1.154 6672 3785 .019/130 6667
4680 1.370 6832 - 4265 .108/830 7690
5100 1.474 6919 4890 .052/420 8000
5400 1.550 6967 5250 .038/300 7810
5740 1.634 7025 5570 .042/340 8060
5900 1.674 7048 5820 .020/160 7750
6010 1.700 . 7070 5955 .013/110 8330
6240 1.756 7107 6125 .028/230 8060
6670 1.858 7179 6455 .051/430 8330
6830 1.906 7219 6775 .024/210 8620
7600 2.070 7342 7240 .082/720 8770
7970 2.152 7407 7785 .041/370 8850
8350 2.234 7475 8160 .041/380 9090
8700 2.306 7545 8525 .036/350 9520
8980 2.364 7597 8840 .029/280 9710
9350 2.440 7664 9165 .038/370 9520
9880 2.556 7730 9615 .058/530 9090
10100 2.606 7751 9990 .025/220 8700
10350 2.664 7770 10225 .029/250 8470
10700 2.748 7787 10525 .042/350 8330
11000 2.8i8 7806 10850 .035/300 8470
11880 3.018 7872 11440 .100/880 8770
12200 3.092 7891 12040 .037/320 8470
12750 3,216 7929 12475 .062/550 8770
13050 3.282 7952 12900 .033/300 9010
13190 3.310 7969 13120 .014/140 10000
13350 3.346 7979 13270 .018/160 8850
13790 3.442 8012 13570 .0487440 9090
14150 3.512 8058 13970 .035/360 10200
14700 3.610 8144 14425 -~ ,049/550 11110
14890 3.648 8163 14795 .019/190 10000
15040 3.674 8187 14965 .013/150 11110
15430 3.752 8224 15235 .039/390 10000
16000 3.855 8300 15715 .051/570 11067
16500 3,944 8367 16250 .044/500 11235
17000 4,031 8434 16750 .043/500 11479
17500 4.116 8503 17250 .042/500 11699

18000 4.20 8571 17750 .041/500 11919
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of 15,500 (Table 4) time-depth relationships were
extrapolated using a .44 ft./sec./ft. increase in velocity
with depth. : .

4.3.4 Migration

Only one of the seven lines was migrated. Fortunately, this
was the north-south line CJ (Figure 4-1) near the proposead
location. For the most part, dips were not great enough to
seriously distort the map. However, it was necessary *o
migrate the down-to-the-north fault on line CA, Sec, 7,
T12S, R7W, some 1,400 feet N 45° W because of dips. This
migration is shown on the Miogypsina structure map (Figure
4-1). The velocity function used for this migration is the
average line in Table 4.

4.3.5 Geological-Geophysical Interpretation

The Miogypsina structure map shown in Figure 4-1 represents
our geological-geophysical interpretation of structure at
the level of the objective geothermal reservoir. The
proposed geothermal well location shown on this map is in a
graben between a large down-to-the-south fault on the north
and a down-to-the-north fault on the south. For the most
part the Miogypsina sand in this graben dips north to
northwest around 17° from about 14,000 to 18,000 feet. The
exception is southeast dips of 10° to 20° encountered in the
Union of California Sweet Lake Land and 0i1 1 just above the
Miogypsina sand.* The small “splinter* fault in Sec 7, 7W,
off the larger down-to-the-north fault could account for
these southeast dips by rotation between the two faults.

4.4 CONCLUSIONS

The Sweet Lake prospect has been confirmed as an excellent site for
testing a geopressured-geothermal well. ~ Porosities and
permeabilities equal or exceed the predicted values, and the Miogyp
sand appears to be capable of producing 40,000 B/D. The actual
temperature is at least as high as predicted, and may be as much as
20°F higher.

The bottom-hole pressure is 2,000 psi greater than expected. The
pressure at the wellhead may thus be as much as 5,000 psi.
Salinities are still expected to be around 100,000 ppm. The
methane content is estimated at 35 cubic feet per barrel, with
approximately 30 cubic feet recoverable.

*The dipmeter log in this well was not run over the Miogypsina interval
because of borehole condition.
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- The basin is bounded on the north and south by two faults which
converge to the east and form a graben. The reservoir may, or may
not, be limited on the west and northwest by a third. fault. If
this major third fault is present to the west-northwest, it should
be possible to determine the limits of the reservoir within 10-20
days. ’



5.0 GENERAL SITE ACTIVTIES

5.1 SITE PREPARATION

The existing road from Louisiana Highway 384 to the turnaround
(Figure 5-1) was graded and covered with 6 inches of shell. The
turnaround area, site manager's trailer location, was also graded
and covered with shell. This turnaround was used as a staging and
storage area during the site preparation and start-up operations.
The site manager's trailer and’'a guard station were locatad at the
turnaround to control access to the site. This was particularly
necessary since all drill cuttings and drilling fluids had %o be
hauled to a waste disposal site, as no reserve pits could be used
at the site. The state of Louisiana requires that the disposal of
such materials must be closely monitored.

The access road from the turnaround to the well site was graded and
covered with one layer of Dupont 3401, 4 ounce pervious TYPAR.
This material was then covered with 12 inches of shell which was
rolled and compacted prior to placement of the boards. Due to the
delays caused by unavailability of tubular goods, the shell road
was used without the board covering until it was time for rig
start-up operations. The board road was three ply consisting of a
bottom ply laid 14 feet wide containing 17 mud boards. The second
ply contained cross ties placed on 9 inch centers. The top ply
contained 12 board runners set on vehicular track spacing. The
first two plys were used board lumber, and the top ply was new
board lumber nailed with a minimum of four 60P nails per board.

The test well site was approximately 250 feet by 325 feet in area.
The areas of heavy traffic were underlain with Dupont 3401 TYPAR,
and covered with 12 inches of shell. These areas were covered with
three ply boarding, with the bottom ply laid on 12 inch centers and
the middle and top plys laid on 9 inch centers. In the area of the
rig substructure a fourth ply laid on 9 inch centers was also
used. All the boards were 3 X .9 scant good hardwood. The two
bottom plys were used lumber and the top ply and top two plys in
the area of the rig substructure were new boards. The top layers
were najiled with a minimum of four 60P nails per board. Prior to
laying the boards in the area of the rig substructure, ninety 12
inche pilings were driven with a diesel hammer to refusal and then
cut off at ground level.

A ring levee was constructed around the turnaround area which was
low enough to protect, but not interfere with, framing operations.
A three feet high ring levee was then constructed along the north
side of the board run access road to the well site, and then around
the test well - site. Subsequently the ring levee was also
constructed around the disposal well site. The levee system and
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parallel drain ditch drained to a low p01ht from which excess water
could be pumped into a local drain ditch or picked up by vacuum

- truck for off-site disposal. The levee and drain ditch were con-

structed to protect the well site from flooding, and to protect the
local farming operations from any possible contamination. One
36" X 80' culvert and two 15" X 30' culverts with gates were con-
structed beneath the access road in order to facilitate irrigation,
and not interrupt the rice farming operations.

No reserve pits were used in ccmpliance with the .leaze require-
ments. Instead, drilling fluids, solids, and excess surface water
were hauled by truck to a State of Louisiana approved d1sposa1 site
located -nearby. .

TRAILERS

The trailers at the site were provided by the various firms and
agencies involved. These included the Magma Guif - Technadril site
manager's office trailer located at the turnaround access gate, the
Magma Gulf - Technadril company trailer at the well site, the tool
pusher's trailer, the mud engineer's trailer, the mud-logger's
trailer, and trailers for the drilling crew. Upon completion of
drilling operations the trailers used during this phase were
removed from the location. The site manager's office trailer was
moved from the turnaround to the test well site and the turnaround
area returned to the surface lessee.

COMMUNICATIONS

A telephone line was installed to the site manager's trailer, -and
lines were run to the well site for telephone installations in the
MG-T company trailer and the tool pusher's trailer. An intercom
system was available for communications between the company
trailer, the tool pusher's tra11er, the mud -logger's trailer and
the rig floor ,

POWER -

A power line from Jefferson Davis REA was provided to the site .
manager's trailer. - Additional rpower was oprovided by the rig
generators.. ’ : :

WATER SUPPLY

Water supply we]ls were drilled for - the test we]] and disposal
well.  The supply well for the disposal well was subsequently
capped and abandoned according to State of Louisiana Department of
conservation rules. The water supply well at the test well site is
being used for water needed during the testing phase of operations.
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SANITATION

A 500 gallon sheet steel, tar-coated septic tank and PVC pipe were
installed on the north side of the turnaround and connected to the
site manager's trailer. A septic tank system was also installed on
the west side of the test well site.

SITE CLEAN UP AND RESTORATION

At the termination of the drilling and cocmpletion bphass, the

" turnaround area was returned to the surface lessee, the guard house

removed, and on-site materials associated with the drilling
operations are being processed - salvaged or sold. “All reusable
drilling fluid has been sold. Water wells not needed for the
testing phase have been capped according to state law.  Excess
boards and shell not required for the site during testing are being
salvaged.
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6.0 OCCUPATIONAL SAFETY AND HEALTH

GENERAL

A1l dri]ling operations and other site activities were conducted in
accordance with standards of the Occupational Safety and Health Act-
of 1970 (OSHA).

A1 participating organizations.were responsible for the health and
safety of their own personnel and for conducting all activities in
accordance with procedures that assured:

6.1.1 A safe and healthful environment for the employees.

6.1.2 Control and minimization of hazards to the public and to
: . personnel of other participants.

6.1.3 Minimization of accidental damage or loss of equipment,
materials, and property.

SITE ACCESS

Because of the hazardous nature of geopressured-geothermal well
drilling and testing operations, MG-T controlled access to the test
site and arranged all visits of nonproject personnel.

FIRE PROTECTION.

Hand operated fire extinguishers"for the drilling rig and other
surface equipment were provided. Extinguishers were available for
control of Class A, B, and C fires.

INDUSTRIAL HYGIENE

Potable water and chemical or standard toilets were provided at all
areas where personnel were stationed on a full-time basis. The
chemical toilets were serviced on a regular basis. Solid wastes
were disposed of appropriately.

SAFETY HAZARDS

6.5.1 Hydrogen Sulfide

Normal precautions were taken by placing HpS detectors in
the drilling fluid container areas and monitoring them with
the mud logging unit. '
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6.5.2 BLOWOUTS

Procedures to control blowouts were formulated in the
drilling plan as follows:

Should a severe "well kick" develop, the Hydril will be
closed and the choke line opened. Circulation will continue
while slowly increasing the weight of the drilling fluid.
After sufficient weight material has been added, the Hydril
will be opened. Circulation wiil contiaue for a length of
time necessary to completely stabilize the mud at the new
weight. The pump will be shut down and the well observed.
If the drilling fluid is stable, normal operations w111 be
continued.

During the course of the well killing procedure with the
Hydril closed, the drill pipe will periodically be moved to
lessen the chance of the drill pipe becoming stuck in the
hole. Should be Hydril fail, the upper preventer will be
closed and circulation continued with the drill pipe in
place.

Although a problem with a well kick did occur, and
apparently an underground blowout did take place, no
problems. regarding the safety of personnel occured at the
surface. The problem was resolved and drilling operations
ultimately resumed without further problems.
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7.0 TEST WELL - DRILLING AND COMPLETION

INTRODUCTION

On August 16, 1980, Resource Drilling Company's Rig No. 12 began
moving on location at the Sweet Lake site. Rigging up was com-
pleted, and on August 19, began driving the 30" ‘conductor casing to
126' below ground level. The flow lines were nippled up and the
well was spudded on August 22, 1980.

INTERVAL TO 20" CASING POINT

The 24" hole interval to 835' was drilled in 2 days using a Magco-
gel mud which was gradually increased from 8.7 to 9.4 1b./gal. At
550" the hole was circulated clean due to an excess solids control
problem. . At 835' the hole was logged with 4 arm 60" calipers, and
then circulated and conditioned preparatory to running the 20"
casing. : :

Thirteen joints of 20" 133 1b. K-55 B.T.C. and 9 joints of 20" 169
1b. K-55 B.T.C. were then run to 824'. The casing was cemented
with 750 sacks of Class "H" plus 35% silica flour plus 3% CaCly,
13.4 1b./gal. cement for the tail slurry, and 1650 sacks of light-
weight plus 35% silica flour plus 3% salt, 13.4 1b/gal. cement for
the lead slurry. Two hundred sixty-five sacks were returned to the
surface. The cement was set in 5 hours and then the 30" and 20"
casing were cut. The 20" 3000 1b. FMC OCT casing head was welded
and then tested to 1250 psi for 30 minutes. The 20" 3000 1b.
spacer spool, 20" 3000 1b. X 20" 2000 1b. double studded adapter,
2-4" valves, 20" 2000 1b. spacer spool with 2-4" valve outlets, and
the 20" 2000 1b. Hydril were nippled up. The 20" Hydril BOP's were
nippled up, and the 20" casing and BOP's were tested to 1000 psi
for 30 minutes. The cement and float collar were then drilled out.

INTERVAL TO 13 3/8" CASING POINT

The 17 1/2" hole to 4050' was drilled in 3 days with a 9.2 1b./
gal. Magcogel and caustic mud. A bridge was reamed from 1,485' to
1,490', and the hole then drilled to 4,050'. A gyro survey was run
with a 3/4° deviation at 3,500'. A 4 arm caliper was run from
4,046' to 826', and the hole was then circulated and conditioned
preparatory to running casing. Forty-five joints of 13 3/8" 72
ib. L-80 B.T.C. casing, a float shoe ana float coliar, and ¢9
joints of 13 3/8" 72 1b. N-80 B.T.C. casing were run to 4,050'.
The hole was circulated and cleaned with 1000 bbl. of SAM-5 10
1b./gal. chemical wash. The casing was cemented with 5000 sacks of
high temperature, low density cement plus 1.7% Halad 22A, 1/4 1b./

sack Kwik Seal, tailed by 475 sacks of Class "H" plus 40% silica
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flour plus 0.75% CFR-2, 16.3 1b./gal. cement. The casing was ce-
mented to the surface with 887 sacks returned. The 13 3/8" casing
was hung with 200,000 1b. on OCT Type C-29 slips and then cut. The
13 5/8" 5000 1b. X 20" 3000 1b. OCT C-22 casing head was tested to
1,400 psi for 30 minutes. The 13 5/8" Type U 10,000 1b. BOP's were
nippled up. The BOP's, pipe rams Hydril and valves were all pres-
sure tested. Leaks were noted and repaired, and preparations were
made to drill out the. cement. The cement and float shoe were
drilled, and a leak-off test to 14.0 1b./gal. mud weight equivalent
4as made. '

'INTERVAL TO 9 5/8" CASING POINT

The 12 1/4" hole to 10,230' was drilled in 16 days with no prob-
lems. The mud weight was gradually increased from 9.0 1b./gal. to
approximately 10.0 1b./gal. until a depth of 10,102' was reached.
At this point the mud weight was rapidly increased to 11.2 1b./
gal., and then to 13.1 1b./gal. at 10,221'. Refer to the Magcobar
mud report for a detailed review of the mud characteristics. The
hole was then circulated and conditioned preparatory to logging.
Schlumberger ran Dual Induction, Formation Density, Gamma Ray,
Neutron, Sonic, and Dipmeter logs. Twenty-four sidewall cores were
attempted across the geopressured transition zone with 16 cores
recovered. Bottoms up were circulated and 40 units of gas were

recorded. The hole was then circulated preparatory to running
casing.

Eight joints of 9 5/8" P-110 47 1b./ft., and 225 joints of 9 5/8"
N-80 47 1b./ft. casing were run to 10,230', and the hole was then
circulated. The 9 5/8" casing was then cemented with 900 sacks of
Class "H" cement plus 40% silica flour, plus 0.25% CFR-2 plus 0.1%
HRS, followed by 400 sacks of Class "H", plus 40% silica flour,
plus 0.4% Halad 22-A 0.75% CFR-2, plus 0.25% HR12. There were 100%
returns throughout the cementing job. The plug did not bump, and
there were 6 bbl. over displaced. The cement was allowed to set up
for 16 1/2 hours, and then the pipe was pulled. The pipe slipped
and the cement was allowed to set another 6 hours. A temperature
survey was run with the cement top determined at approximately
6,400'. The 9 5/8" casing was then pulled to 810,000 1b. and
stretched 54". The slips were set at 735,000 1b. The 13 5/8" 5000
X 11" 10,000 OCT C-22 casing head was nippled up and tested o
3,500 psi. A gyro survey was run frm 11,007' to 3,987' with a
horizontal displacement equal to 51.33' at N39° 18'W.

The 13 5/8" BOP rams, valves, and Kelly valves were tested to 5,000
psi. The annular BOP was tested to 3,500 psi, and the 9 5/8"
casing tested to 1,500 psi. Hard cement was then drilled from
10,012' to 10,070'. Hard cement and 10' of formation was then
drilled to 10,240', and the casing shoe tested to 1,500 psi. A
leak-off test with 14.0 1b./gal. mud equivalent to 16.8 1b./gal.
tested 0.K.
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7.5 INTERVAL TO 7 5/8" CASING POINT

While drilling the 8 1/2" hole to the 7 5/8" casing point unstable
hole conditions resulted in the drill bit being stuck at 13,556'.
After washover and fishing operations, the hole was plugged back at
11,015'. A random sidetrack was then started at 10,645°.

After setting the 9 5/8" casing the hole was drilied to 11,155' with
13.8 1b./gal. mud gradually increased to 14.5 1b./gal. At 11,155'
851 units of trip gas were recorded. Drilling continued to 11,337'
and the BOP's, rams, vaives and Kelly cock were testad to 5,000
psi. The Hydril was tested to 3,500 psi. A drilling break was
noted at 11,728' to 11,732'. A directional survey was run at
11,987 and the instrument was lost in the hole. The drill pipe
was rabitted and junk drilled from 11,960' to 11,987'. Drilling
continued to 12,280' where the BOP's, rams, and valves were tested
to 5,000 psi. The annular BOP was tested to 3,500 psi. Orilling
continued to 12,460' where a survey was attempted at 12,457'. The
survey was misrun and drilling continued to 12,064', where another
survey was run. A Tri-State Concave mill and 2-7" boot were run
into the hole and junk milled from 12,604' to 12,607'. Drilling
continued to 12,872', and the hole was reamed from 12,800' to
12,872'.

Drilling continued with a drilling break at 12,808' to 12,894'.
Some slight movement was noted, and the hole was circulated and mud
weight increased to 15.3 1b./gal. Maximum gas was recorded at
1,080 units, with background gas at 280 units. The mud weight was
. increased to 15.5 1b./gal., and the background gas dropped to 19
units. Drilling continued to 13,126', where 10 stands of pipe were
pulled and the hole was not taking mud. Bottoms up were circulated
with excessive large cuttings and 440 units of gas. The 15.6
1b./gal. mud weight was cut to 14.2 1b./gal. The gas was
circulated out of the hole and the drill pipe was pulled. The
BOP's were tested to 5,000 psi, and the Hydril tested to 3,500
psi. Went in the hole and washed from 13,050' to 13,126', and
drilled to 13,140'. The hole was circulated to clear bottoms up.
Maximum gas was recorded at 1,400 units, with 12,900 C1j.

Drilling continued to 13,273' where circulation with 15.8 1b./gal.
mud was losz. Circuiaticn pressur2 was reducsd o0 sttampt to
regain circulation. The annulus stayed full. Three stands of pipe
were pulled, but the hole stayed full. The pipe was slugged twice,
and 33 stands of pipe were pulled slowly back into the 9 5/8%
casing. Circulation was attempted at 10,230' for 10 minutes, but -
returns were lost. The mud weight was cut from 15.8 1b./gal. to
15.6 1b./gal., and waited for the hole to heal. The hole was
allowed to heal for 5 1/2 hours and then circulation was resumed
slowly. Bottoms up at 10,230' were circulated with 43 units of
gas. Went back in the hole with 18 stands of pipe and circulated

o~
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bottoms up at 11,964'. There were excessive shale cuttings and 472
units of gas. Went in the hole with 10 stands of pipe, and again
circulated bottoms up with less shale and 294 units of gas. Went
in hole with 1 stand of pipe and started to take weight. The hole
was reamed to 13,273', with some excess shale noted, and 199 units
of gas recorded. The hole was then drilled to 13,335' with only 16
units of gas recorded. The hole was then dr111ed to 13,554' with
15.6 1b./gal. mud with no further problems.

At this point, 13,554', a 20 stand short trip was made to 11,700' .
in order to pressure test the hole. The well started to swab in
with 15.6: 1b./gal. mud. The bit was lowered back to bottom and
drilled-to 13,556'. For over half an hour 15.8 1b./gal. mud was
circulated, and then the well started flowing. The Cameron annular
BOP was closed with 800 psi on the casing and 50 psi on the drill
pipe, and the well was circulated through the choke. The 13 3/8"
Cameron annular BOP started leaking. The rams were closed and the
well killed. The mud was cut to 8.5 1b./gal. with gas and 27,000
Cl. The rams were opened and circulation was attempted, but the
pipe was stuck. A Schlumberger temperature survey was run from the
surface to 13,550'. A CBL-VDL-GR 1log was run from 13,527' to
10,000', and a second temperature survey was run from 13,530' to
9,000'. The bit appeared to be stuck at 13,520'. Mud was pumped
through the drill pipe for half an hour at 650 1b. at 20 strokes
per minute, ‘and at 1,050 1b. at 28 strokes per minute. The
formation broke down at 1,250 psi.

A-1 13/16" junk shot was run to 13,531' and fired to remove the bit
jets. The drill string was then cemented with 530 sacks of Class
"H" plus 0.75% CFR-2, plus 0.7% HR-12 slurry with a density of 16.4
1b./gal. The annulus started to flow 30 minutes after placing the
cement, and after 12 hours pressure increased to 400 psi on the
drill pipe and to 210 psi on the annulus. The pressure on the
drill pipe was bled to 0 psi, and after 6 hours the pressure on the
annulus increased to 300 psi.

Another temperature survey was run from 12, 924' to 8, 000' and a
CBL-VDL-GR log was run from 13,500' to 8, 000'

A 5" drill pipe was hung on the rams and the Cameron Type D annulus
BOP rubber- was changed. A Gyro directional survey was run, and the
temperature log was rerun from 10,530' to 8,000*. A Dialog string
shot and free point indicator were run. A comparison of the logs
and free point indicator showed the pipe stuck at 11,000' and free
at 10,472'. An attempt was made to back off at 10 170' but the
string shot failed to fire. The string shot was rerun and the
annulus :started flowing. The well was shut in and the annulus
pressure increased to 100 psi. The drill pipe was pressured to
1,500 psi and 1 bbl. of fluid was injected at a 1 bbl./min. rate.



7-5

The pressure declined to 520 psi on the drill pipe and increased to
210 psi on the casing. A go plug was set in the drill collar at
12,900' and the 5" drill pipe was perforated from:12,520 to 12,591
with five 0.33" holes using a 2 1/8" Hyperjet gun. The well was
then circulated at 1 bbl./min. at 2,500 psi, with some flow from
the annulus. The 5" drill pipe was-  again perforated from 12,585’
to 12,586' with five 0.33" holes using a 2: 1/8" Hyperjet gun. The
well was circulated for 1 hour at a 1 1/2 bbl./min. rate.

The pipe was  worked.. for 1 hour attempting to re-estadblish

c1rcu1at1on, and the p1pe parted at 4,712'.: The well started to

flow and it was shut in with 160 psi on the casing. Fifty stands

of pipe were chained out of -the hole. Went back in the hole slowly

zh;}g tightening each tool Jo1nt and screwed into the fish at
[ ] .

A free po1nt indicator was run and showed the pipe stuck at 9,350'
inside the 9 5/8" casing. A second free point indicator was run
with the same resu]ts

The dr111 pipe was perforated at 10,120' with 2 misfires, and
circulation was attempted with no results. The drill pipe was then
perforated at 9,350', but circulation still could not be
established. The drill pipe was then pulled to 320,000 1b. to
9,290' before the fish came free and circulation was established.
the hole was circulated and the mud conditioned and cut from 15.1
1b./gal. to 14.0 1b./gal. to stop mud loss. Four hundred barrels
of- salt water and contaminated mud were recovered from the casing.
While pulling the fish out of the hole the master drum clutch
cracked which necessitated a 48 hour de]ay before finishing pulling
out of the hole.

The hole was then re-entered with fishing tools to wash out around
the stuck drill pipe. The pipe was washed over to 9,930' and the
hole circulated. The drill pipe was screwed into at 9,354'. A
free point indicator and collar locator with string shot was run .
and the pipe was backed off at 10,147'. The hole was then

circulated to 10,147' and 27 joints of drill p1pe and 2 damaged
joints with perforatxons were recovered 4

The 30P's, rams, and yaives were then tested betere going sack in
the hole with the 7 5/8" wash pipe fishing assembly. The pipe was
then rotated and washed to 10,215', and then slowly washed and
rotated with some torque problems from 10,215' to 10,234",

While washing over the fish at 10,235' the well ‘started flowing.

The drill pipe was shut in with 100 psi, ‘and -the casing with 260
psi. The mud weight was increased from 14.1 1b./gal. to 15.1
1b. /gal. The shut in pressure increased to 800 psi on the drill’



7.6

7-6

pipe and 900 psi on the casing. The well was then circulated for 2
hours through the choke while washing over the fish from 10,235' to
10,363'. The circulated mud was cut from 15.6 1b./gal. to 15.3
1b./gal. with 360 units of gas. Continued washing over the fish
from 10,363' to 10,521' while increasing the mud weight back to
15.6 1b./gal. The mud was conditioned and the hole circulated
while backing off the fish. The hole was circulated clean and the
fish re-engaged. A free point and string shot were run which
showed the pipe free at 11,000' in torque and free at 12,000' in
tension. The 5" drill pipe was backed off ‘at 11,015'. The fish
and wash pipe were pulled back into the 9 5/8" casing and then
pulled out of the hole. The 5" drill pipe was stripped from the
7 5/8* wash pipe. Open-ended 5" drill pipe was lowered to 8,000',
the hole circulated, and then lowered to 11,008'. The circulated
mud was cut to 13.4 1b./gal. with 4,200 units of gas and 30,000
ppm. Clo. An.open hole plug was set at 11,015' on top of the
fish. The plug was set with 110 sacks of Class "H" plus 40% silica
flour, plus 3/4% CFR-2, plus 0.1% HR5,

The hole was then reamed from 10,550' to 10,579' and cement drilled
from 10,579' to 10,602'. The hole was circulated with the mud cut
to 13.2 1b./gal. with 3,600 units of gas. The pipe was pulled to
10,200' and a leak-off test was made at the casing shoe. The shoe
and formation tested to 16.8 1b./gal. equivalent., Schlumberger ran
a borehole geometry log from 10,608' to 10,234°.

SIDETRACKED INTERVAL TO 7 5/8" CASING POINT

On November 11, 1980, a random sidetrack was begun by drilling with
a Dynadril from 10,645' to 10,725'. A survey showed a deviation of
1 3/4° at 10,523'. An 8 1/2" bit was then used to drill to
10,812'. A survey was run and the formation tested at 10,800' to
16.8 1b./gal. equivalent. The BOP's, rams, and all valves were
tested to 5,000 psi, and the Hydril tested to 3,500 psi. The hole

was then drilled to 11,891' with periodic surveys to check hole
inclinations. '

The bottom-hole assembly and all surface equipment were checked and
tested, and the hole drilled to 12,203'. The hole was circulated
and the mud weight raised to 15.4 1b./gal. The hole was then
drilled to 12,614, bottoms up ‘were circulated, and a leak-off test
to an equivalent of 16.5 1b./gal. was made. The hole was then
drilled to 12,723' where the pipe became stuck briefly. The hole

was circulated and 10 stands were pulled slowly, and then rerun to

the bottom. The formation was tested to 16.8 1b./gal. mud weight
equivalent. The hole was then reamed from 12,164' to 12,723', and
drilled to 12,894'. The mud was circulated and the drill pipe
pulled out of the hole. The directionai survey showed. a 4°
deviation. The surface equipment was checked and a new bit was
lowered into the hole.
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The hole was slowly reamed from 12,804' to 12,894', and drilled to
© 13,077*'. The hole was drilled to 13,115', and circulated clean.
~ Drilling continued to.13,550', the hole circulated and a leak-off

test to 16.8 1b./gal. mud weight equivalent was performed. The
pipe was pulled to inspect the bottom-hole assembly and then run
back in the hole, wiping the key seats from 10,230' to 13,550°.
The hole was reamed from 13,490' to 13,550'. The hole was then
drilled to 13,680', where a trip was made to change the stabilizer
positions. Deviation at this point was 6 3/4°. The bit was
lowered back to bottom and circulation was lost while drilling at
13,687'. The bit was pulled with the hole swabbing. Circulation
was attempted at 10,200' and 9,700' with approximately 25%
returns. The well was observed for 4 hours to let it heal and the
bit was raised to 7,860'. The hole continued to swab and the bit
was raised to 3,300'. Circulation was established and the mud
conditioned. The bit was then lowered, stopping to circulate and
-condition the mud at 4,300'; 5,700'; 7,500'; 10,200'; 11,576'; and
12,952'.

Drilling was continued to 14,146', with a drilling break at
13,858'. The surface equipment was tested and the hole drilled to
14,480'. The bit was changed and the hole surveyed. The survey
was misrun. The hole was then drilled to 14,725', and reamed from
14,591 to 14,651'. The hole was then drilled to-14,856' where a
trip was made to change the bit and test the surface equipment.
Trig4gas was 150 units. The top of the Camerina Il sand was noted
at 14,856"'.

Drilling continued to 15,065', with the first appearance of the
- microfossil Miogypsina at 14,958'. The hole was circulated and
conditioned preparatory to logging. The top of the Miogyp sand was
at approximately 15,065'. Deviation at 15,065' was 8 1/2°.

Schlumberger ran ISF-Sonic, CNL-FDC-GR, and Dipmeter logs.
Forty-eight sidewall cores were attempted from 12,875' to 15,065°.
Forty-two were recovered, data from 26 was retrieved, and 6 cores
were lost in the hole. A McCullough caliper log was run on the 9
-~ 5/8" casing. A trip was made to 10,200' and then to 15,065' to
circulate.

The nige rams wer: changsd 0 casing »ams 2aad 251 Joinis of 7 5/3"
39 1b. SFJ casing was run to 15,065'. The casing was cemented with
1,600 sacks TCH with 3% KC1, plus 0.6% HA 22A, plus 1% CFR-2, plus
0.27% D-AIR, plus 8% HR-12 at a slurry density of 17.0 1b./gal.,
with 20 bbl, ahead and 5 bbl. behind. The plug was displaced down
with mud. * There were 60% returns at 5 bbl./min. after the cement
started across the formation. The plug was bumped with 2,000 psi,
and excess cement, 10 bbl. of good cement, was reversed out.
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The casing rams were changed to pipe rams, and a RTTS tool was run
in the hole to 9,628' to test the liner top to an 18.1 1b./gal.
equivalent. The estimated pump-in rate was 2 bbl./min. at 1,300

psi. One hundred fifty sacks of Class "H" with 20% silica flour,

plus 20% Oklahoma No. 1, 1% CFR-2, plus 0.27% D-AIR, plus 0.2% HR-5
were squeezed at a slurry density of 16.4 1b./gal.

_After 12 hours a 4 3/4" drill collar assembly was lowered to tag

the cement top at 9,750'. The cement was drilled from 9,750' to
9,814', and the liner top tested to 2,000 psi. The liner leaked,
and a RTTS tool was set at 9,585' and tested the liner top to 2,000
psi. The test was 0.K., and a differential test of 1,500 psi was
also 0.K. The RTTS tool was then pulled.

The drill pipe rams were changed to 3 1/2", and the BOP's tested to
5,000 psi. The Hydril was tested to 3,500 psi. The liner top was
cleaned off at 9,814'.

Five inch drill pipe was then run in the hole to the float collar

~at 14,980'. The float collar, 84' of cement, the float shoe, and

5' of formation were drilled to 15,070'. The casing shoe was
tested to 17.0 1b./gal. equivalent and the pipe was pulled for a
new bit.

INTERVAL TO 5 1/2" LINER POINT (TOTAL DEPTH)

A 6 1/2" 533F bit was lowered to bottom and drilTing continued to
15,144' when the pressure dropped on the drill pipe. The pipe was

pu]]ed to check for washouts, and the bit was found to be washed
out in the shanks.

The Schlumberger RFT tool was run with a pressure differential of 1

1b./gal. or 800 psi. Pressure in the sand at 15,144' was indicated
at 11,990 psi.

A junk mill and tandem boot baskets were run in the hole and the
hole reamed from 15,065' to 15,144'. The hole was conditioned and
the mud weight cut from 16.2 to 15.7 1b./gal. Junk removed from
the hole appeared to be pieces of the sidewall core bullets and the
6 1/2" bit which had been washed out.

After further conditioning the hole a 4 1/8" X 2 1/8", 60' core
barrel was run into the hole. The diamond bit was a 6" X 2 1/8"
type MC-20. The hole was cored from 15,144' to 15,185' when "the
core barrel jammed. The core was pu]]ed after. coring 41' of
section with 36' of recovery.

A 6 1/2" M44SF bit was lowered to 15,144' and a 6" rat hole was
reamed to 15,182'. The 6" bit was pulled and the second core
barrel was lowered. The hole was cored from 15,185' to 15,204'
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when the barrel again jammed. When ‘the diamond bit was removed
there was evidence of junk on top of the bit, but there was no
damage to the bit. Nineteen feet of section was cored w1th 17' of
recovery in the second coring run. '

A rat hole was reamed with a M44NF bit from.15,144' to 15,204',
then drilled from 15,204' to 15,234'. The bit was pulled and the
suface equipment was tested. A J-33 bit was then used to drill
from 15,234' to 15,389°'. The hole was then circu]ated and
Pond1t1oned preparatory to ruon1ng core number 3

The hole was cored from 15,389 to 15,408'1 : Nineteen feet of
section were cored with 17' .of recovery. A J-33 bit was then used
to ream a rat hole and drill from 15,408' to 15,435°'.

A 6 1/2" hole was drilled from 15, 435' to 15, 600" bottoms up were
circulated and the drill pipe pu]ledﬁ ,

The fourth coring run was then made from 15, 600' to 15,634' with
32' of recovery. A J-33 bit was used to ream a rat- ho]e from
15,600' to 15,634' and then drill from 15,634' to 15,740' - total
depth. A short trip was made and the hole c1rculated preparatory
to logging.

Schlumberger ran an ISF-Sonic-GR 1og to total depth., A maximum
recording thermometer recorded 300°F bottom-hole temperature. An
FDC-CNL-GR log was run, and again the maximum recording thermometer
recorded 300°F. A dipmeter log was run, and the maximum bottom-
hole temperature recorded at 300°F. A trip was made to total depth
and the hole circulated. A short trip was made and the hole circu-
lated. Deviation at total depth, 15,740', was 18 1/2°., The bit
was pul]ed and preparations were made to run'casing L

Eight joints of § 1/2" 25.5 1b. /ft. FL4S casing were run as a liner
with shoe, float collar, polished-bore receptacle, liner hanger,
and tie-back sleeve. The 5 1/2" liner was .run to 15,735' on the
drill pipe and was cemented with 155 sacks of Class "H" with 40%
~silica flour No. 1,.2 sacks of KC1, 6% Halad 22A, 1% CFR-2, 0.2%

D-AIR-1, and 0.8% HR 12. The float collar was -at 15,661 PBTD A
mill was run to dress the .top. of the 7 5/8" tie- bafk sleeve at
14,535'., Part of the drill pipe was pulled and the casing and
cement at the top of the liner were tested to 1,000 psi.

Two hundred forty-seven joints of 7 5/8" casing with an 8.58' stem
into the 1liner tie-back sleeve was run and set at 9,815'. The
string had 1 joint of FJP casing 43. 15' from the stem to the float
collar, and 2 joints of FJP to the cross-over (1.12') and 243
~ Joints of X-line casing. -
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The casing was cemented with 215 sacks of Trinity Class "H" and 20%
silica flour (regular grade), 20% coarse silica flour, 10% CFR-2,
and 0.27% D-AIR-1. Twenty bbl. of SAM-5 spacer was pumped on top
of the plug, and displaced with 372 bbl. The pump pressure
increased from 1,000 to 2,000 psi. The pressure was released and
the casing repressured to 3,500 psi. The pumping rate was 4
bbl./min. at 1,000 psi.

The cement set up for 46 hours before an attempt to pre-stress the
7 5/8" casing. The casing pulled free with only 30,000 1b. cof
tension. Schlumberger ran a temperature survey and located the
plug at 8,995', with cement to 8,780'.

A Power Swivel was rigged up and the 7" diameter BOP stack was
nippled up. A 6 blade, 6 3/4" mill was run in the hole on 2 7/8"
tubing and drilled cement from 8,905' to 9,812'. The Power Swivel
was rigged down and measured out of K the hole with the mill. The
pipe was pulledrout of the PBR and’ circulation was broken. The
hole was then circulated.

The 7 5/8" tie-back string was then cemented with 265 sacks of
Class "H", 20% Oklahoma No. 1, 20% silica flour, 0.75% CFR, 0.27%
D-AIR-1, and 0.2% HR-5 with a 17 1b./gal. density. The cement was
displaced with 416 bbl. with 20 bbl. SAM-5 spacer ahead and 10
bbl. behind. The cement was pumped at a rate of 4 bbl./min. The
cement set for 18 hours and a Schlumberger Temperature Survey
showed the cement top inside the 7 5/8" casing at 9,438'. Waited
on cement approximately 24 hours and pulled 65,000 1b. above the
pipe weight. There was a slight movement of the pipe. The pipe
was set back in the PBR with 35,000 1b. and continued to wait on
the cement. After an additional 8 hours the casing moved with
60,000 1b. of pull.

The cement was drilled from 9,528' to 9,593'. A 6 1/2" Varel Y-33
bit with Power Swivel was used to drill the cement from 9,593' to
9,828'. The hole was circulated open at 9,890'.

Again the 7 5/8" casing was stressed and it pulled free at 40,000
1b. above the weight of the string. The hole was circulated and
Halliburton cemented the 7 5/8" tie-back string with 320 sacks of
Trinity Class "H", with 40% coarse silica flour, 1% CFR-2, 0.2%
HR-5, displaced with 417 bbl. of 15.4 1b./gal. mud. After 18 hours
a Schlumberger Temperature Survey located cement inside the casing
at 9,570'.

- After an additional 63 hours of waiting on the cement, 81 hours in
all, the 7 5/8" casing was pulled with 650,000 1b. and the slips
set. The 7 5/8" casing was cut and a 9" - 10,000 psi Tubing Spool,
and double studded adapter flange 9" - 10,000 psi X 13 5/8" -
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10,000 psi were installed. The casing hanger was tested to 7,000
psi.

The BOP's were nippled up and all rams, flanges, and valves tested
to 5,000 psi. The Hydril was tested to 3,500 psi. A 6 1/4" bladed
mill was used to drill the cement plug at 9,546', and drilled
cement to 9,596'. Cement was then drilled to 9,622'. A 6 1/4"
Hughes X3A bit was used to drill cement to 9,825'. The hole was
circulated, and the 7 5/8" casing was gauged in the hanger spool.
The slips had swagged the pipe inward to 6,375'. The bit was run
in the hole with 2 7/8" tubing and the 7 5/8" casing cleaned from
12,719' to 14,536'. No cement was found at the top of the § 1/2"
liner at 14,534'.

The hole was circulated at the liner top, and the 7 5/8" casing,
7 5/8" tie-back sleeve, and top of the 5 1/2" liner were tested to
- 2,000 psi with 15.2 1b./gal. mud. A 6 3/8" mill and 7 5/8" casing
scraper were used to scrape the casing. Bottoms up were circulated
from the top of the liner casing at 14,534'., A Type M-14 Packer
and jars, and 6 drill collars were run in the hole, and the packer
was set at 14,419'. The tubing and casing sides were tested
individually to.l,OOO psi. The Halliburton lines and valves were
tested to 5,000 .psi. Sixty~-two and a half bbl. of mud were
displaced from the tubing with water with the equivalent weight of
9.5 1b./gal. mud.

A dry test of the 5 1/2" 1liner top was made with. a 4,300 psi
differential. The water was reversed out, the pipe pulled out of
the hole to 9,780', and the hole circulated. The tubing was
displaced with 42.5 bbl. of water, and the tie-back tested with
2,908 psi differential. The test was good, the water reversed out,
and a 4" mill was run in the hole. The hole was washed and reamed
from 15,482' to 15,661' to the orifice type float collar.
: Schlumberger ran temperature and CBL-VDL 1logs from 15,661' to
9,450'. ,

A Brown 0il Tools 5 7/16" Polishing Mill was run into the PBR at
14,558, The hole was circulated and the tool pulled out.

A Dummy Seal Assembly was run to 14,536'. The ca51nq §1d° of the

seal was testsd tc 2,500 psi, and t"" tJunﬂg sige Is ..,..HO o331,

The 5" pipe rams were changed to 5 1/2" in the BOP. The rams were
tested to 5,000 psi, and the Hydril to 3,500 psi.

A 4" mill was run to 15,661' and the hole circulated. .Al1l lines
were tested to 5,000 psi, and Halliburton pumped 30 bbl. of HEC
Polymer Spacer and 400 bbl. of 10 1b./gal. brine filtered to 25
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microns. Continued to filter the brine water to 25 microns for
several hours.

While coming out of the hole with the bottom-hole assembly, three 3
1/2* drill collars, cross-over, 7 5/8" casing scraper, cross-over,
and 39 joints of 2 7/8" stinger was left in the hole. The top of
the fish was at 14,351*'. Picked up three 4 3/4" drill collars,
bumper jars, oil jars, 3 1/2" grapple, and 6 1/8" overshot, and
~went in the hole with 2 7/8" tubing. The fish was engaged and the
total fish recovered.

A Polishing Mill was run in the hole to 14,534' and dressed the
PBR from 14,534' to 14,558'. The Polishing Mill was then pulled
out of the hole.

The 5 1/2" FL4S 23.0 1b./ft. tubing was run. The landing collar
was hubbed up and the annulus tested to 2,000 psi. The casing and
seal assembly were tested to 6,000 psi. Twenty bbl. of spacer and
265 bbl. of 13 1b./gal. packer fluid were placed in the annulus.
The BOP's were picked up, landing joint backed out, and the
blanking plug installed in the hanger. The BOP's were nippled

down. - The Christmas tree was nippled up, and all flanges and
valves tested to 10,000 psi. '

The rig was released at 1400 hours on 2/27/81.
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8.0 SALT WATER DISPOSAL WELL - DRILLING AND COMPLETION

" INTRODUCTION .

On September 18, 1980, the Goldrus Drilling Co. Rig No. 4 began

moving on location at the Sweet Lake site. Rig up operations were
competed on September 19, and the 20" conductor pipe was driven to

a depth of 93'.

INTERVAL TO 13 3/8" CASING POINT

The sa]tr water disposa] well was spudded at 1200 hours on

September 19, 1980. A 17 1/2" hole was drilled to the 13 3/8"

casing point in 3 1/2 days. The drilling fluid was a Barite, Gel,
and caustic mud that was gradually increased from 8.7 1b./gal. to
8.9 1b./gal.

At 1,375' a short trip was made, bottoms up were circulated, and

~the hole conditioned preparatory to logging and running casing.

Schlumberger ran Induction and Borehole Geometry logs from 1,375'
to 96'. The hole was again circulated, and 20 joints of 72 1b.
N-80 and 10 joints of 68 1b. K-55 13 3/8" casing were run. The
casing was cemented with 450 sacks of HLW and 3% salt, and 1,350
sacks of CRH, with 0.75% CFR-2 and 35% silica flour. The 20" and
13 3/8" casing were cut, and the 13 5/8" Braden head was welded in
place and tested to 1,100 psi. The BOP's were nippled up and a
Gyro survey was run from 1,280' to 100'. Location relative to the
surface was 3.51' N 81° 59'W. The BOP's were tested to 5,000 psi,
and the Hydril to 3,500 psi. ‘

INTERVAL TO 9 5/8" CASING POINT (TOTAL DEPTH)

A 12 1/4" hole was drilled to total depth of 7,436' using a

drilling fluid that was gradually increased from 9.0 1b./gal. to
9.2 1b./gal. ' '

A 12 1/4" bit was used to tag the cement at 1,290', and the plugs
and cement were drilled to 1,375'. The formation was then drilled
to 4,757' where a trip was made to change bits. Surveys were run
at 1,888'; 2,392'; 2,908'; 3,410'; 3,910'; 4,155'; and 4,600'. The

- maximum deviation was 3/4° at 4,600'.

The hole was then drilled to 6,316', where a bit change was made.
A survey at 6,159' showed 1/2° deviation. Drilling continued to
6,580' when the stabilizers balled up and the pipe stuck. This was
caused by drilling with a high viscosity mud which was the result
of not having reserve pits available. The hole was then drilled to
7,440', A survey at 7,170' showed 0° deviation.
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After total depth of 7,440' was reached, a short trip was made and
the hole circulated and conditioned preparatory to logging.
Schlumberger ran an ISF/Sonic log from 7,458' (Schlumberger wire
line reading) to 1,383'. FDC-CNL-GR and Borehold Geometry logs
were also run from 7,458' to 1,383'. Sidewall cores were taken
from 7,400' to 6,700°. Thirty-four cores were -attempted and
recovered. The cores were taken at selected points throughout the
interval of prospective injection sands. The hole was then cleaned
up and circulated preparatory to running casing.

Two hundred and two joints of 9 5/8* casing, consisting of 13
joints of 43.5 1b. S-95; 105 joints of 43.5 1b. L-80, N-80, and
$-95; 35 joints of 40 1b. S-95, P-110, and N-80; and 49 joints of
47 1b. AR-95; were run. The casing was cemented with 1,225 sacks
of HLW with 35% silica flour and 3% salt, and 510 sacks CLH with
40% silica flour, with full returns. The plug was bumped with
5,000 psi. The Schlumberger temperature survey showed the top of
the cement at 1,970'. The 9 5/8" casing was hung with 510,000 1b.,
cut off, and the 9 5/8" casing spool installed.

A casing scraper and bit were run in the hole and tagged cement at
6,637'. The top of the plug was drilled, and the mud was displaced
with water. The cement was drilled from 6,637' to 7,350°'.
Schlumberger ran a CBL-VDL log from 7,350' to 1,850°.

The fresh water in the hole was circulated and conditioned with 100
barrels of water with detergent to clean the casing. The water and
detergent were displaced with 9.5 1b./gal. brine inhibited to
prevent corrosion.

A casing caliper log was run from 7,350' to the surface and a Gyro
directional survey was run. The coordinates were 277.3° azimuth,
inclination 0.55, and total deviation 13.27' from surface.

A Baker F-1 packer was run in the hole to 6,250', but would not
set. A trip was made for a new packer setting sleeve. The packer
had released from the tool. A new seal assembly was run in the
hole and the packer was pushed to 7,348'. A decision was made not
to risk fishing for the packer, and a new packer was ordered.
While waiting on the packer, the drill pipe was run in the hole,
and the drill string and 9 5/8" casing were pressure tested to
1,500 psi.

The second Baker F-1 packer was run in the hole but prematurely set
at 1,233', The packer was milled over 12' with an 8 3/5 X 6 7/8
milling shoe after engaging the packer and pulling 20,000 1b. to
recover. The packer started moving down the hole. The pipe was
pulled out of the hole but failed to recover the packer. The
bottom-hole assembly was changed and the packer was pushed to
7,330'. Thirty thousand pounds were set down on the spear and the
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pipe was pulled, but failed to recover the packer. Went back in
the hole with fishing tools and engaged the packer and chained out
of the hole. The bottom-hole assembly consisted of a 6" Bowen
spear, 8 3/5 X 6 7/8 burning shoe, cross-over bushing, 7 5/8" wash
. pipe pup Jjoint, J-joint, 7 5/8" wash pipe pup joint, Camfield
bushing, cross-over sub, 7" boot basket, cross-over, 6" bumper
jars, 6" oil jars, cross-over sub, and six 6" drill collars.

A trip was made with a bit and scraper while waiting for the packer
setting sleeve to.be repaired. The hole was reverse circulated and
then circulated conventionally until the water was clean.

A Schlumberger wire line junk basket and 8 1/2" Baker gauge ring
were run prior to running the packer. The Baker F-1 packer was
then run into the hole, and this time was set at 6,254' with no
problems. A Baker 6" X 4.875 190-40 seal assembly was run in the
hole to 6,255'.

The 7" casing completion string was run and spaced out. The
FMC-0CT TC-1A-EN hanger was installed with 130,000 1b. on the
hanger. The casing and packer seal assembly were tested to 1,500
psi for 30 minutes. :

The 13 5/8" BOP's were rigged down. The 11" 5,000 X 9" 5,000
Christmas tree flange was installed on top of the 9 3/4 FMC OCT
TC-1A-EN hanger and capped with the 9" 5,000 X 6" 5,000 spool and
6" blind companion flange.

The tanks were cleaned and the rig was released at 2400 hours,
October 12, 1980.
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A.l1 Time Utilization Diagramvs ‘
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DRILLING

TIME UTILIZATION FOR OPILLING AND COMPLETING
| MAGMA GULF-TECHNADRIL/DOE
AMOCO FEE NO.I
TEST wWELL
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AMOCO FEZ NO.I
TEST WELL
FIRST PHASE-TO 13556 FEET
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DRILLING

TRiPS

CIRCULATING

CTIME UTILIZATION FOR DRILLING AND CCMPLETING

MAGMA GULF-TECHNADRIL/DOE
AMOCO FEE NO.I
TEST WELL
SIDE TRACKED SECTION
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ACTIVITY

o
d
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m

DRILLING

TRIPS

RIG UP - RIG DOWN

WAITING - SERVICE OF RIG - TESTING BOP'S
CIRCULATING

CASING - CEMENTING

FISHING

LOGGING

CORING (SIDE WALL AND CONVENTIONAL CORES)
SURVEYS

COMPLETION .

e = W
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COVI O ONNNWMOON

100%
PERCENT TIME UTILIZATION
DRILLING AND COMPLETION

MAGMA GULF-TECHNADRIL/DOE-AMOCO FEE NO. 1
TEST WELL
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- ACTIVITY % TIME
~ DRILLING 44,12
TRIPS ‘ . 12,22
RIG UP = RIG DOWN \ ’ 7.93
WAITING - SERVICE OF RIG - TESTING BOP'S 8.63
CIRCULATING ’ v 4,10
CASING - CEMENTING 5.75
FISHING | 11.25
LOGGING 4,14
CORING (SIDE WALL CORES) 0.19
SURVEYS 1.67
100%

PERCENT TIME UTILIZATION
DRILLING

MAGMA GULF-TECHNADRIL/DOE-AMOCO FEE NO. 1
FIRST PHASE - TO 13,556 FEET
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ACTIVITY % TIME
DRILLING 28.40
TRIPS 21.80
RIG UP - RIG DOWN 9.00
WAITING - SERVICE RIG - TESTING BOP'S 4,25
CIRCULATING 5.19
CEMENTING 17.11
FISHING 0.36
LOGGING 2.33
CORING (SIDE WALL AND CONVENTIONAL CORES) 3,38
SURVEYS 1.38
COMPLETION 6.80

100%

PERCENT TIME UTILIZATION
DRILLING AND COMPLETING

MAGMA GULF-TECHNADRIL/DOE-AMOCO FEE NO. 1
SIDE TRACKED SECTION
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A.2 Site and Rig Layout
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A.3 Rig Specifications



[} ESOURCE
RILLING
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RIG R.D. 12

DRAWWORKS AND CATWORKS:

National 1625-M (3,000 H.P.)

Drum Grooved for 1 5/8" line

Baylor Mcdel 7838 Elmagco Brake

Satellite Drilling Control

‘Nationas Type "A" Catworks and Rotary Drive with Two
Speed Transmission

Crown-o-Matic Equipped

DRIVE GROUP: ’
National - BT-32P-1 1/2 Octuple

POWER:

3 - Caterpiilar D-399 TA Diesel Engines Rated at 3740
H.P. Hoisting — 3105 H.P. Pumping and Drilling,
Compiete with National C300-100 Torque Conver-
ters

2 - Caterpillar D-37¢; 400 K.W. A.C. Generator — 230/460
volts

1 - General Electric Catwork Power System with 752
Motor, Generator and Controls

PUMPS:

2 - National 12P160 (1600 H.P) each with § x 6 Mission
Magnum Centrifugal Charging Pump Driven by
60 H.P. Motor

MAST:

152' x 30" Pyramid Beam Leg complete with 8 Sheave
900 ton Crown Block

1,555,000 Ib. A.PIl. Static Hock Load with 14 lines

SUBSTRUCTURE:

Pyramid 30 foot High Raised Floor -

1,500,000 Ib. Casing Capacity simultaneous with
800,000 ib, Setback Capacity

b

TRAVELING BLOCK AND HOOKX:
National 760GES0 Hook-Block (650 ton)

SWIVEL:
National P-650 (650 ton)

ROTARY:
National C-375 (650 ton) with 37 1/2" Opening Com-
plete with Kelly Bushing Guard

DRILL STRING:

5 174" x 46’ Hex Kelly

14,000° - 5" 19.50 Ib., Range Il, Grade E with 6 3/8" O.D.
Tool Joints

6.000' - 5" 19.50 Ib.. Range II. Grade X-95 with 6 3/8"

0.D. Tool Joints
5,000 - 57 25.60 Ib., Range Ii, Grade X-85. with 6 3/8'
0.D. Toot Joints
wmamzxxxmxxmnm&xumnxu

b .

BLOWOUT PREVENTERS AND CONTROLS:

1-135/8" 5.000 Ib. W.P. Cameron Type "D" Annular
for HzS Service

1-13 5/8” 10,000 ib. W.P. Cameron Type “U” Double for
H2S Service

1-13 5/8” 10,000 ib. W.P. Cameron Type “U” Single for
H2S Service

10,000 Ib. W.F. Choke and Kill Manifold for H2S Service
(Type “F" Hydraulic Operated Gate Valve)

1 - Koomey 6 Station Closing Unit with 210 Gallon Ac-
cumulator Complete with Remote Closing Unit

MUD SYSTEM: .

/4= 7 x10' x 42' Mud Tanks (1800 bbl. Useable Capacity)
4 « Trip Tank (100 bbl.)

Swaco Model 312 Desander (1500 GPM)

Swaco Mode! 8T4 Desilter (1200 GPM)

_ Brandt High Speed Dual-Tandem Shale Shaker

Mud Mixing Unit with Mud Hopper, Manifold and 2 - 6 x
8 Mission Magnum Centrifugal Pumps each Dri-
ven by a 75 H.P. Motor

6 - Brandt Model MA10 Mud Agitators

1-6 x 8 Mission Magnum Centritugal Desander Pump
Driven by 75 H.P. Motor

1-6 x 8 Mission Magnum Centrifugal Desilter Pump

- Driven by 7§ H.P. Motor

- Mud-Gas Separator

AUXILIARY EQUIPMENT:

International Tool Kelly Spinner

Varco Power Slips, Modei PS15

Spinner Hawk Drill Pipe Wrench

Zip-Lift Drill Collar System

Explosion Proof Lighting

2- Quinecy Model 5120 Air Compressors, 84 C.FM. at 115
P.S.l. each Driven by 20 H.P. Motor

2 - 3 x 4 Mission Magnum Centrifugal Water Pumps
each Driven by 25 H.P. Motor

10’ x 45’ Combination Office and Toolpusher Quarters
with Galley

Allenvator to Rig Floor

Allenexit from Rig Floor

Hasheridetexaraus 2o

Air Hoist

20.000 Gallon Fuel Tank with 5 Compartment Lubster

Martin. Decker Weight Indicator Complete with Pump
Pressure, Pump Stroke, Rotary RPM, Rotary Tor-
que and Tong Torque Systems
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A.4 Producing Well Diagram and Wellhead
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MGT - DOE - AMOCO FEE #1

|58 le————0o230" pp @ 156°
S | a7 ¢
;ffszzr—-——-zo" csg @ 835’
e
La
3
»
pe——— 13 3/8" @ 4050'
L
]
- | TOC @ 5600'+
aa & | -
& B . T0C @ 6000'+
<4 A I -—
&, cia i
14 hep
?A — fé-gq 10.0 ppg Salt Water
2 588
¢& e
Jar, £ 2“‘ 12.5 ppg Calcium Bromide
i § £4 (@300°F) Packer Fluid
T P
re3rps
Baker Model "L" Sliding fal 8,'[ o4
Sleeve w/ Model "F" L A . e " '
eeating Hipple ay ﬁﬁ"“ 9 5/8" @ 10230
@ 14476'+ to 14480+ Sy j a
(4.31" X6.22') - N s A
Ve
BOT Seal A{; . n;
Assexbly (4.125" I.D. X 25.66') " 3% -t BOT PBR @ 14534'
€ 14520'+ to 14546"+ [f;\ E) I ¢
Y féf
Af ;§; < t;ﬂ
fie|2; 34 ]
a5 ‘; ,“
2 \ze AlE s
al3 3} s, 7 5/8" @ 15065
\ex 8
{;; ” BOT PBR (4.40" ID X 10)
L & @ 15034'+ to 15044+
Perforations: =t ] <
. -r -ToT
15,387° to 15,414° EL \2y 7 PBTD (Top of Float Collar)
i, N @ 15,660.15°
-~ ” ]
\i(-,-“-g‘-"tl’?-‘g TA s4" @ 15738

0 - 13339.94" 54" 23# C-95 Exline (334 Jts) ## See ‘ttachec Tubing Setting
13339.94 - }S738'  S4" 25,548 S0095 FL4S (27 jts)

Collapse Burst Tension I1.D. Drift Capacity
(psi) . (psi) (1bs) (inches) (inches) (Bbls/fc)
S 1/2" 23f# C-95 Exline 12,920 12,540 606,000 4.545% 4.42% 0.0211
5 1/2* 25.54# S0095 FL4S 15,020 14,390 513,000 4.423% 4.298% .02
7 5/8" 19# C-95 Exline 9,980 10,900 941,000 6.625 6.50 0.0426
5 1/2" X 7 5/8" Annulus (Cross-section area = 6.21 1a? or Equivalent €0 a 0.0133

3.17 in. diameter)

® All S%" Tubing 1s plastic coated and therefore the I.D. and Drift listed are reduced
by an 1/8 (.125) inch.

Alsé. the smallest restriction in the 5k" tubing string is the seal assembly (4.125"
(4 1/8") X 25.66"). The 5%" seal assembly is rated for 11,138 psi (collapse) and 146.474
psi (burse).
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MGT/DOE AMOCO FEE NO.1
TEST WELL Q

e SHAB VALVE

TO FLOW HING__,Q

/ Q 7 KILL vaLve
o e mEQ)
OR EQUIVALENT

MASTER VALVES. ;I:A:gg TAPPED
€——HYORAULICALLY OPERATED
ESD VALVE

0-5,000 PSIG Q?DO[CJ mljj 30 Breco O

MAINTAIN: 500 to 1000 psi
MAX: 7,500 psi

e 70 FLOW WING

CASXNG $POOLS

! 45 BBL MUD
. 0-2,000 PSIG @Dﬂm ml:; T0 BLEED OFF

MAINTAIN: SO0 to 1000 psi
MAX: 5,000 psi

CASING SPOOLS

0-2,000 PSIG C/\Q:QP/\j mDCJ 2" BULL PLUG

EXPECT: 200 to 1,250 psi
MAX: 4,000 psi

FIGURE 18
TEST WELLHEAD AND CASING SPOOLS
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A.5 Wire Line Operations
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Wireline Logs MG-T/DOE Amoco Fee #1

Log

Borehole Geometry

Induction Spherically Focused
Borehole Geometry

Cement Bond

Dual Induction-Sonic

Dual Induction-Formation Density-Compensated Neutron
Dipmeter

Cyberlook .

Saraband

Salinity Saraband

Temperature

Temperature

Cement Bond

Temperature

Cement Bond

Temperature

Casing Collar and Perforating
Borehole Geometry

Induction Spherically Focused-Sonic
Formation Density-Compensated Neutron
Dipmeter '

Cyberlook

Saraband

Salinity Saraband

Casing Inspection

Repeat Formation Tester

Dual Induction-Sonic
"Formation Density-Compensated Neutron
Dipmeter

Cyberlook

Saraband

Salinity Saraband

Temperature

Casing Collar and Perforating
Temperature

Temperature

Temperature

Temperature

_Temperature

Cement Bond

Variable Density

Temperature

Date ~Bottom Top
8/23/80 845 154
8/30/80 - 4046 826
8/30/80 4046 826
9/19/80 4053 200
9/19/80 10230 4053
9/19/80 10230 4053
9/19/80 10230 4053
9/19/80 10150 6800
9/19/80 10200 4050
9/19/80 10200 4050
9/22/80 10010 2570

10/23/80 13550 surface
10/23/80 13518 10600
10/25/80 12924 8C00
10/25/80 13500 8000
10/26/80 13530 8000
10/27/80 12590 12591
11/ 9/80 10608 10234
10/26/80 15065 10242
12/26/80 15065 10242
12/26/80 15065 10242
12/26/80 15065 10242
12/26/80 15050 10300
12/26/80 15050 10300
12/27/80 10160 surface
1/ 5/81 15144 15065
1/17/81 15740 15065
1/17/81 15740 15065
1/17/81 15740 15065
1/17/81 15740 15065
1/17/81 15740 15065
1/17/81 15740 15065
1/22/81 8850 100
1/22/81 10230 surface
1/24/81 8783 5000
1/30/81 9432 100
1/31/81 9432 5000
2/ 5/81 9555 100
2/ 6/81 9550 100
2/ 7/81 9579 4000
2/ 7/81 9579 4000
6/13/81 15661 surface
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A.6 Directional Surveys



P. 0. Box 2201, Lafayette, Louisiana 70502 (318) 234-5171

J. A. Fouche

President

October 28, 1980

Mr. R. W. Rodgers
MAGNA GULF-TECHNADRIL
1111 Fannin Suite 1010
Houston, Texas 77002

RE: SUl.75-2795; BOSS-2610;
SUl.75-2448 .
Amoco Fee Well Number 1
Sweet Lake Field
- Cameron Parish,
Louisiana

Dear Sir:

Enclosed please find the original results and fifteen (15)
copies of our Job Number, SUl.75-2795, a Gyroscopic Surwel
Survey of the above well run October 26, 1980, from a depth
of 10,007 feet to a depth of 12,900 feet.

This composite survey report also includes the surveys previously
run on this well. The job numbers, dates run, and survey depths
are as follow: '

Job Number Date - Survey Depths
) Assumed vertical to 450 feet
SUl.75-2448 August 30, 1980 450 feet to 3,987 feet
BOSS~-2610 September 24, 1980 3,987 feet to 10,007 feet

The original results include the film, field data sheet, and the
tabulation sheets. Also included is the Horizontal Plot as per
customer request. If we can be of further assistance to you,
please feel free to contact us.

Sincerely, .
o~ ] 1(/'-1
-__,..;;,.- /T . J_ 4-?' A / > R
= e = A—(_ﬁ/,

Carl J. “Chitty
District Manager

CcJC:krt
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SCALE: 80 FT/IN

‘ 4801‘ A_29
400’ - | #5737
R . v ///
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EAST 1919’ OR. 4439 NORTH 26° EAST
| OF SURFACE LOCATION. o
. 320' A _
‘ } '5,0_00}/
| _ - ../ /
o -/
VA
, | /
160° /
80'- 12000°
SOUTH
80 = | T T T T T
240’ 160° 80’ 0 - 80’ 160" 240"
WEST ' | EAST

COMPUTED CONTINUOUS DIRECTIONAL SURVEY
MAGMA GULF-TECHNADRIL /DOE
AMOCO FEE NO,I
TEST WELL
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A.8 Mud Report
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MAGMA GULF - TECHNADRIL

1111 FANNIN STREET
HOUSTON, TEXAS 77002

WELL SUMMARY

DOE - AMOCO FEE #1
SECTION 13, T-12S, R-8W
CAMERON PARISH, LOUISIANA

REPORT TO: MR. C. S. ADKINS

PREPARED BY: ROB RICHIE, SALES ENGINEER

. JIM BERRY, SENIOR ENGINEER
MARVIN SELF, AREA ENGINEER
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Magcobar

MAGCOBAR GROUP, DRESSER INDUSTRIES. INC HIGHWAY 1947 LAKE CHARLES. LOUISIANA 70601

Magma Gulf - Technadril
1111 Fannin Street
Houston, Texas 77002

Attention: Mr. C. S. Adkinms

Dear Sir:

Enclosed is our well summary of your well drilled in Camerdn Parish, Louisiana,
the DOE~Amoco Fee #l1. Also included is a material consumption by casing
interval to show cost distribution, a total material consumption price breakdowm,

and graphs depicting depth versus mud weight, depth versus days, and depth versus
mud cost. ‘

This well was spudded and drilled to 15,740 feet over a period of 149 days for a
Magcobar mud cost of $597,723.23. After reaching 13,556 feet, the drill string
was stuck when the pipe rams were closed while circulating out a salt water flow.
This problem required 19 days and a Magcobar mud cost of $55,800.70 to recover
enough drill pipe so that the hole could be sidetracked at 10,602 feet. An
additional 26 days and a Magcobar mud cost of $95,310.14 was required to

reach 13,445 feet again. No other severe problems occured while drilling to the
total depth of 15,740 feet.-

The well was completed over a period of 37 days for a Magcobar mud cost

of $50,550.66. Three hundred (300) barrels of 13.5 pounds per gallon calcium
bromide was wused as a packer fluid and 30 barrels of HEC polymery slurry

was used as a spacer between the packer fluid and the brine. system. The total
Magcobar mud cost to drill and complete your well was $648,273.89.

We would like to express our appreciation and thank you for this job. Please
call if we can be of any further service.

Sincerely,

P
marfm
rvin Self

Area Engineer
MS:bd

Enclosures



OPERATOR: Magma Gulf-Technadril
WELL: DOE - Amoco Fee #1
LOCATION: Section 12, T-12S, R-8W
Cameron Parish, Louisiana

A-37

MATERIAL CONSUMPTION BREAKﬁOWN BY INTERVAL:

Interval: 0' -- 835'

Magcobar (Sack) _ 96 sxs
Magcogel 770 sxs
Caustic Soda 27 sxs
Lire 16 sxs
Magcopaks 40 sxs

Engineering Service 1 dav

Interval: 835' -~ 4050'

Magcobar (Sack) 69 sxe
.Magcogel - . . 255 sxs
Caustic Soda. - : 34 sxs

S. Aa Po Pn. L 7 st



OPERATOR: Magma Gulf-Technadril
WELL: DOE - Amoco Fee #1
LOCATION: Section 13, T-125, R-8W
A-38 ‘Cameron Parish, Louisiana

MATERIAL CONSUMPTION BREAKDOWN BY INTERVAL CONTINUED:

Interval: 4050' -- 10230'

Magcobar (Bulk) 466.03 tns
Magcobar (Sack) . 290 sxs
Magcogel 735 sxs
Spersene 229 sxs
Tannathin 298 sxs
Caustic Soda 130 sxs
Lime : 136 sxs
S. A. P. P, 18 sxs
Alurinum Stearate 3 sxs
Magcopaks 43 ea,
Installation, Bulk Tanks 3 tnk
Engineering Service 8 dys

‘Interval: 10230' -- 13556' (Stuck Pipe)

Magcobar (Bulk) 602.03 tns
Magcobar (Bulk) 368.15 tns -
Magcobar (Sack) 1008 sxs
"Magcogel "190 sxs
Spersene 451 sxs
Tannathin ‘ . 163 sxs
XP-20 230 sxs
Resinex 180 sxs
Caustic Soda 147 sxs
Lime 357 sxs
Desco _ ' 34 sxs
Sodium Chromate 15 sxs
Aluminum Stearate 2 sxs
Engineering Service 22 dys

 Engineering Service 8 dys
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~_OPERATOR:

WELL:
LOCATION:

Magma Gulf-Technadril
DOE - Amoco Fee #1 .
Section 13, T-12S, R-8W
Cameron Parish, Louisiana

MATERIAL CONSUMPTION BREAKDOWN BY INTERVAL CONTINUED:

Interval 13556' -- 10602' (Recovering stuck pipe to sidetrack)

Magcobar (Bulk)
Magcobar (Sack)
Magcobar (Sack)
Magcogel
Magcogel
Spersene
Tannathin -
Caustic Soda:
Lime

Drispac

14.0 1b/bbl Liquid Mud
Engineering Service

Interval 10602' -- 15065’

Magcobar (Bulk)
Magcobar (Sack)
Magcogel
Spersene
Spersene
Tannathin
Tannathin
XpP-20

Resinex
Resinex

Caustic Soda
Caustic Soda
Lime

Lime

Drispac

Aluminum Stearate

Sodium Chromate

16.4 1b/bbl Liquid Mud
Trucking--Liquid Mud

Trucking

Engineering Service

250..66
7

63
~150

619.15
987
111
170
467

49
712
151
260
269
107
229
202

96

11
11

5
540
9

1
49

tns
SXs

SXs

SXs
SXS
sSXs
SXs

sXs

SXS
SXS
bbl
dys

tns
SXs§
SXSs
SXs
SXs
sSXs
sXs
SXS

SXsi

SXS
SXs
SXs
SXs
SXS
SXS

SXs

SXS
bbl
1ds
ea,
dys
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OPERATOR:

WELL:
LOCATION:

Magma Gulf-Technadril

DOE - Amoco Fee {1
Section 13,.T-12S, R-8W
Cameron Parish, Louisiana

MATERIAL CONSUMPTION BREAKDOWN BY INTERVAL CONTINUED:

Interval 15065' -- 15740' (T.D.)

Magcobar (Bulk)
Magcogel
Spersene

Xp-20

Resinex

Caustic Soda
Lime

Drispac

Sodium Chromate
Soda Ash

Fine Mica

Fine Nut Plug
Medium Nut Plug
Engineering Service

Interval: Completion

Magcobar (Bulk)
Spersene
Soda Ash
Aluminum Stearate
H E C Polymer

’

172.71
97
223
364
226
69
9

8

2

4

5
48
48

22

10.26
65

6

2

6

13.5 1b/gal Calcium Bromide 300

Engineering Service

37

tns
sXs
SXS
SXS
SXS
8XS
sXs
SXS
SXS
SXS
SXS
SXS
SXs
dys

tns
sxs
SXS
sxs
SXS
bbl
dys



OPERATOR: Magma Gulf-Technadril

~  WELL: DOE - Amoco Fee #1

LOCATION: Section 13, T-12S, R-8W
Cameron Parish, Louisiana

A-41
TOTAL MATERIAL CONSUMPTION:
Magcobar (Bulk) 1068.06 tns -
Magcobar (Bulk) 1420.93 tns
Magcobar (Sack) - 1470 sxs -
Magcobar (Sack) . 1050 sxs
Magcogel 2100 sxs
Magcogel 210 sxs
Spersene 880 sxs
Spersene 755 sxs
Tannathin - 600 sxs
Tannathin 712 sxs
Xp-20 745 sxs
Resinex 440 sxs
Resinex . 495 sxs -
Caustic Soda . , : 480 sxs
Caustic Soda 298 sxs
Lime 750 sxs -
Lime ’ 105 sxs
Drispac 26 sxs
S. A. P, P, 25 sxs
Desco : 34 sxs
Sodium Chromate 22 sxs
Soda Ash : 10 sxs
Aluminum Stearate - o 16 sxs
Aluminum Stearate 2 sxs
Fine Mica A 5 sxs
Fine Nut Plug 48 sxs
Medium Nut Plug 48 sxs
H E C Polymer : 6 sxs
14,0 1b/gal Liquid Mud 520 bbl
16.4 1b/gal Liquid Mud - 540 bbl
13.5 1b/gal Calcium Bromide 300 bbl
Magcopaks - 83 ea.
Bulk Tank Installation 3 tnk
Trucking - Liquid Mud ‘ 9 1lds
Trucking 1 ea.
Engineering Service 31 dys

Engineering Service 135 dys
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WELL DATA SHEET me”wggg
MAG-300:8 Pagel
- GPERATOR SURVEY : ) CASING SIZE CEPTH BIT SIZE | -
__—_HAGL.LGJILL__IHQHHADB.IL_.’“« 13 Y. 128 " 8W 20 834" 24 1/2"
WECT FIELD " " SURFACE ] T
AMOCO FEE _#1. ' _SUEET LAKF 3 3/8" L04T7 . ,17 1/2"
CONTRACTOR ) . COUNTY . ] INTERMQDIA?E i
_____RESOURCES #12. ' - CAMEROQN 7 L 10220" 112 1/
KING, RICHIE GANN - LOUISTANA ‘ Z ;54§" 12912' 2 }43"
. | ’ : To‘ng MUD COST: TOTAL DEPTH:
w x N E - - - 'Y
g § g ; BM 2l e :";. T i: - ;: ;: :5 g : 15740!
198& - b v ) v. = AEMARKS
Ch8-2Q ‘ 8,71475.5! 419]. 416/ 11.5] 30.0R.0 - 100} _120] €6 Drave 30" pipe,nipple up.
| 8§-21 : 8,7145 5.5 419 416} 11.5] 30.0R.0 100 _120] 4 _Preparing to spud.
g-2d 19,1 8,718012,012034] 410| 9.0/ 18.6} .4 200 40} 1 Drilling_in pea gravel,
-23 8351.9.2176 glbf}g 1423] 8.7]-16.8] .1 800l - 0 ¢ Drilling sand,trip to log..
 8-2/ 8351 9.3173 312432] 1323 8.7/ 16.2] .1 800 0l 14 log,trip to run casing. =
| 8.24_ 8351 9.2'7, 1 _.3l243211426] 8.7|16.4} .1 800 ol 10 Gement 20" casing, Cut d ;&_Lve
! : - ‘ pipe, Wait on cement:
8.2 8351 9,277 1 .3124934]13926] 8.7116.4] .1 800 0l 14 Nippling up. '
8-27 8351 9.1:44 | .71192411020] - 9,5]17.8{ .2 -600 0014 Trip in hole. .
_8-28 12601.8.9142 13,2 34114211 11.8{ 22.81.3 600 0__1] Drilling ahead in sand and_peq
, , ‘ ‘ : _gravel, :
8-29 30061.9.3143 11,1 25|_918[10.31 22,0} 4] - 750 o1 Drilling,

8-3 0001 9.2141 n.2] 26| 9201 10.6]22.4! .3 900 op ¢ : Circulate and congition mud, |
s : : 1 flush _hole with 60 bbl gel pili
t.g-31 210001 9.2146 N.2] 426} 1022]| 10.6{ 22.8] .2 900|. - O Logged, tripped to run casinz.

| 9-01. 4050} 9.0143 1.2 24| 820/ 10.4] 22.8] .2 850 0 Cement casing.,

9-02 2050 9,042 11.8] 922 718/ 10.5 24.4] .2 800 K Finish ngentlng.

_9;03__1.050 8,9138 12,61 4918 116]10.8[25,6/t.0 700 (O Nipple up. '
9-04 4070} 9.0136 J4.8] 925 915/ 12.2| 27.6{1.9 1700] 280 § Drill out and test Dr]]]]ng*_
 9-.045_ 52851 9.0i38 2.0 428/ 1015/ 11.8/ 28.0{ .8 2000 0 Drilling._

_9.06_61651.9 n137.3.0 1211425/ 11.0{.24.41 .7 12040 o Drﬂljng

| 9.07 6929 9.0i3512.2| d10] 418! 10.5/ 25.0} .6] 1400 0 Trip neu hit.

_9.08_77551 9.014312.0110-8 1030l 10.0l 26.0! .8! 1100 0 Drilling.

| 9.09.80801 9.2146]2.2114 8[ 1(231.11.0{ 24.0{ .8 900 0l 1§ Drilling

_9-1d 8470l a. 2123 1> 0[1411] 3F18[10.5]/ 16.6] .4 900 ol 1 Drilling.
9-114819___9‘2443413 14100 4221 10.5].13.8] .41 1100 0l 17 _Drilling

_9.12_89921( 9.2 '22.11.311 8] 319l 10.5.10.2 2 1500 o 1:p Drilling

OATE SPUD: OATE Y.0.: .M T, COMPLETION FLUID TYPE; [J-13 51

8—21 -80 1 -1 7-81 PACKER MUD YYPE: : . COSY;




Mageobar l

WELL DATA SHEET CONTINUATION fsomamas

MAG-381-C WELL: AMOCO FEE #1 Pnge___z___
| l . REMARKS:
w E . " s E ”® " 8
S Jg gy g 25 e 2 fd g .
N 0 Q x
9-13 9092! 9,3:3911.319} 3t2! 8l10.4110.4] .4 1800 of 1 Trip for bit 47
9-14_9335) 9.5:3912.0h21 5/ 3114111.2] 8.4l .71 1800 0 Drilling.
9-14 95341 9.6.23 1> 0hal sl 2[12[10.3! 7 2[.6] 2000 01 Trip for bit #£8,
9-14 96941 9.6'41 12.1151 81 2110' 10,41 6.8{ .5 2000 ol 113 | Trip change bottom hole assemt
9-11 99021 9.6:5211.8P1 1151 3115110, 3! 6.8] .51 2100 gl 14 Drilling and trip :
| 9-1810082311.2:47'2.921 121 2112010 61 5. 4l.2] 1900, Tri1l Trip gas 190 units. Drilling. e
9-1910230113.1.:39 3.0P1 1 ol 21 7"10 6l 5.0p.1] 1800]  Tri2: — Trip to log.
9-2010230%'13.0:37.12. 7191 7t 2ol Al10.5 5.28.0¢ 17001 Trp "l Logging.
9-2111023013.2'41 2.4P1 1 812} Al10.5. s5.0f .9l 1600l Tri2 Run_casing.
9-2210230!13.3:40 2. 290 8121 fl10.4¢ 5.01 .81 1600[ Tr: 2( l Cement casing
9-.231023013.4:40 1Pl 8l21 510,31 5.4} .8 1600 Tr . Run fempe_ra_t,une log
| 9-241023013.4:40 2,120 8121 5110.3] 5.4 .8 1600 Trl 24 Nipple up.
| 9-251023Q114.0:56 13.021 17/ 5110'11.5 5.21.17 1700 0 Dtllllng cemeni+naising_mud;__
! ] : weight as ordered
1 9.2¢102241113.9'54 13.0po el s lot11,.5¢ 5.21 .71 1800 al 2¢ Test formationstrip new bit.
3w10360 13.8 44 3.13191 712/ 8l10,0! 5.61.6] 1800 0 Trip bit locked up
9-2810599 |14.1144 3.2p2 | of 2 hol10.0] 5.8/ .7! 1800 0 Drilling.
' 9-2910757.[14.2148 2.820 ! 9l 2 10.0' 5.6/ .61 1800 N} 24 Drilling.
-3010963114.2:45.13.585110/2 ] 7/11.5] 5.8).1 1800 0] 26 Drilling.
ﬁo,zmjl_u;;n 14.5141.8B.8211 6121 4111.0 L.6%.2] 1700[ . Tri21 24,0| Trip_and_drilling
10-0211333 14643 b obst 6l21 5110.8] 4.6).2! 1600l Trl2/ 24.8| Drilling
h0-0311267 14-8 40 3,580 8111 210,83 6) o[ 16001 Trl21  ha.4 Drilling.
‘m_o,iuﬁaa__u._g_[z.q 002 12] 4 137111.2] 5.0).6] 1600] 20029 22. .1 Carbonate _contamination, treat
. ing with lime.
H0-0511916115.1 43.8. 024 [i4]3le1111.2; 6.2P.1 1600] 360! 2 28 .0'HMud _cleaner—doun 10 hours solj
- . ; i building_up.
10-0611986115.1.:45 10,24 113 .122111..2: A.4P2.3 1200] 240} 28 28.0 Trip neu_bit
10_02n~D61J15~1~40_5.593 5011 4111.21 5.41.5 1500! 240} 22 25 . 6] Trip_gas 850 units., Drilling..
1.0-0 12169,1_5.1_1.045. A g8i1l zi11 0l 7.2).2] 1800 0}1 27 .64 brilling
100012279 115.2 42505, 10|21 7:11.5] A.8).4]. 2200 24 7.6 Drilling.
[0__]_()1_.3_]&.15_._3_.‘2_.5,1)25 11]21 8111.5! 6.8} 41 2300  0]2 - 26.8f Trip_for bit #17, .
H_;f "11_2.439_15‘3_41 f‘ 524 N2l2 [ 7;11.8, 6.8].4( 2500 0} 25 26,81 Drilling on junk. . _
v 212482 115, l 511212 8:11.8] 6.8.3] 2500 0 26.8) Trip _change BHA.
i .
T M 1 I



Mageotir} geeszeo |

WELL DATA SHEET CONTINUATION | oo

Mac-ae S WELL: AMOGO_FFEE_il1 _Page —3d—
B REMARKS:
w z » < < » " e,
% Y s ldten 2] 8. & i S g 13l 2| & |
o ° x > o * 3 hi “ ° ; i
10-13.12592 15.3 425.01 2410 8111.8 6.8 n.4| 2500 ___0OR5 26/ Drilling
10-14_ 12604 15.3 424.5_2512 21 8 11,61 6,6 1.2 2600 06 26.4 Trip for mill and 2 boot haskqts.
10-184.12737 15.2 444.01.2% 8/ 2! 6 10.6 4.8 | .8 3300 4025 2.0l Cut weight to 15.2 'ppg as per
] : | 1] : company orders
10-16_12868 14.9 414.00 23 71 2] g"10.6l 4,8 | .7{ 3100 4024 28.( Cut_weight to 14.9 ppg as per
: i A ! ‘ | |_company “orders il
10-17_12908 15,5 404.0[ 2216/ 6]24 10.6: 5.6 | .7] 8200 80130 32. 8 Drilling break at1288A',1080 |
; i units of gas,maximum chlarides
: : 27,900 _mg/l,raise mud ueight |
] ! to 15.5 ppg
10-18 13121_15.6 233.5/.2211/ 3| 9.10.5 5.0 .6} 7500 4030 31.4 ”eight_un _to 15.6 nng__t_o__h‘{_i1],_.“
10-1 L47.0_ 2015 5]18 10,8/ 5.6 | .9l 7700 _ 4030 32./_Hell_suﬂbhlng_nn_LLlp+uaEt_io
: ‘ » hottom cireculate u,

units of pasLup1pht,onf ta 14512
pDRZ, raise up1pht to 15.8 ppg
! ; : Trln for neuw bhit aas_nff_anL T
1400 units. Dr1111nn

413.5-2 2l 7 10.72 5. 2.1 .8 70CQ 4030 32 .Ml Lost returns at 132731 +pulled
3 stands wait on haole to heal

‘ hole standing full

3.0 2011 41 9 10.4 5.8 | .5| 660d 4029 32.4 Pulled into 9 5/8" ,wait 4 hoilrs,
cut_weight to 15.6 ppg. circ-
wlate at 12825' with full retyrn:
: “Reamed _12_joints to bottom, |
! ' drilling ahead.

3 4

19 13130 15.8
i

|

|

t

:

!

.
r
K
[}
N
™
n

-—h

=

J

N

-

—

N

'\

N

of = oo o --—c
-t

S

L
e
o~
oD

| &2.43510_11.6_403 2514 3] 9.10.8 5.8 1.2 630 27 32.8 Drilling :
10-27 13555;1.5.;84%..- 20 4 2121 11.8 12, 63,11 2300014028 37.4 Drilled_to_1355/4'.made 25 stanc
{ short trip,hole swabbing,uent]

' ' _to_hottom drilled to 13555°!

: “well flowed,SIDPP-50 PSI,SICP.

! : _85Q_RSIA_ﬁchulaLe_nuL_nn_choﬁe

: . with_ 15.3 ppg.mud,low_cut of }

_&~3Ppg.chlord;ea.ZlﬂQQ_mgll‘+:
pipe stuck. ‘

A oy e e emee e mmes s CSTIT —— -

cmamd s cmame e o b semmedia e e

I
i



Mapcahar

WELL DATA SHEET CONTINUATION Ji oo>-]

MAG-381-C wELL: AMOCO FEE /1 Page —— 3
= l N REMARKS: '

o l E R . >E 3 T Jd . 5 é : : ?:: '

3 { A O L PRI - |
1980: ‘ ‘ ‘ ¥
11-07' 11015 15.6' 42]3.826; 3 11.4 11.81.0! 20500 8027 Run Dialog free point,back off

i | | trip with fish.
11-08/ 10602 15.5 41]3.625' §.3! 84 11.0 11.480.8 23000 10027 Iip_ln_hﬂlﬁ_gpﬁn_ﬁndﬁd*ﬂlrsulat‘
I ! out,mud cut to 13.3,chlorides.
| up_to 29000 mg/l. Set cement
: vlug,.pick up drilling assembly.
11-09! 106C2 15.5 41]3.826: 9 3] 8 11.0 11.80.8 23004 10427 Tag _cement at 10579',dress cemsn:i™
i | to 10602',circulate out,mud cut .
| to 13.3,test shoe to 16.8 #/gallc
! Trip for Dyna-Drill. - 3
11-10[ 10645 15.5{ 41]6.225 3112 11.8 11.42.0 19004 8426 Dyna-drilling. zv _F
11-11/ 10720, 15.5 44| 6.0241 8 3]10 11.8 11.31.8! 1900 8026 Drilling. © iy
11-12, 10812 15.5 4215.026: 8 31 9 11.7°11.41.5 1820( 8027 Drilling. :
11-13110911 15.5 441 6.027]1Q 4{11 11.0_9.41.9 1900Q . 8¢28[ Triv,drilling.. i
11-14111075 15.4 4116.026] 8 3110 10.9 8.41.2 1690( 8028 Drilling. g
11-15[ 11175 15. 4 41 6.026] 9 3110 10,7 8.00.9 1660 8028 ' Drilling, ;
11-16; 11397 15, A 4215.%271 9 31 9 10. 8.301.0 1410 4,028 Drilling. E
11-17] 11522 15,3 4315,026/ 9 3110 10.9 8.21.1 13609 _ 4Q28 Drilling. |
11-18! 11735 15.2 L4] 4.525] 9 3 10.6 7.00.8 11700 4026 _Drilling,let weight drop ta 15.2.
fi1-191 11891 15.2 441 4.626i 10 316 11.6 7,00,.8 1100Q___ 4027 -Dnllmg&mp_mx;_hn_m.___"i
11-20] 11928 15.2 46/ 4.428/12 312 11.3 6.40.8 11000 4030 Drilling,trip gas 1300 units.
1-21] 12126 15.2 461 4.628/12 3112 11.3 7.01.0 11000 4028 Drilling, _’
ﬂj;22-12204 15.4 46| 4.428 13 3(12 11, 6.80,9 1100( 4029 Drilled to 12204',pulled 15 !
| stands.hole did not take corréct
I amount of mud,trip to bottom j
' | f raise mud weight to 15.4 #/zallon
11-23 12323 15.4 40| 4.428/ 11_3[ 13 11.8 6.61.2_ 1200 6(29] ‘ Drilling. |
11-.‘2:i 12535 15.6 1.5_4‘._130 13 3112 11.8 6.21.4) 11500  6032] Drilling.raised weight to 15.4
! | 1_as_per_comp: ur_dm:.h_______l
11-25i1261 15.6 48A44&28 14 3112 11.6 _6.21.2 11004 6030 . 3 Trip for bit #29,
11-26r 12723 15.7 45| 4.527 3[10_11.3 6.61.0 11000 4029 1 Rajsed weight to 15.7 #/gallon,
- i_pipe key seated at 127731, uorked
] pips free;trip for h .md._key
! Senf u‘iner :
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WELL DATA SHEET CONTINUATION ‘:.,..,‘,M“w' =
MAG-381-C weLL: AMOCO FEE J1 ' Poge 6
' REMARKS: "
w z ~ " < S |e| | & j
e e . | v > & - b 4 d [ 8 "1 2 o g x ]
b w e i> PM [ &} ] ¥ I > o ; P gl 5 K -
1980 ;
1-27112756115,71 L514.5217 2! 8 5.60.3] 10500 L0PR9 Drilling
1-28 JRBQﬁ.lJLLLL 15,528 2! 8 6.2 4 8000 R0OBRAO Drilling
11-29112894:15.8 .515,528[10 3111 6.2n.3 7500 80R9 Bit trip
1-30 130/.8 15.8 4614.529 219 6.00.9 6500 4030 Drilling »
12-01113115115.8° £314,027 2] 6 5.61.1] 6200|4029 Drilling,bit trip
12-02113289.15.8 484,529 2114 6.01.0 6500 L0RB0 Drilling.
12-03113355: 16,0 1,61._.532 2|16 6,00.7! 6500 80131 Drillineg,bit trip...
h_z_-g,/, 13516716, 4: 444,529 9 1] 3 5. 00.5] 6200 40B4 Drilling. -
|2-051135501 16, 4: 4814.1]29 21 7 5.21.3 6200 L0034 Drilling.
2-06]136231 1624 4615.025, 8 1] 3 O8] 6200 _40B4| _[21.7 Drillin=.
'2.:07 136871 16,4+ 4815,029 14 3 L.01.8 6200 4035 20,2 Lost returns. : >
13687;16.4' 4814.038 14 2 _2,8i1,2 6200 4033 15.21 Pulled into 9 5/8" caging'ﬁaats,,
¢ _ to circulate,no returns. h
13687:16.2;: 4315.229 1] 3 L.4R.0 6200 16032 27.8 Regained circulation_at 3300',"
i stage in hole with full retm,'
L . to 11576,
2-10113764 16.45 4,215,528 4.0 6600 8033 15,21 Stage to bottom with Iull retu
! Maximum pgas 104 units, maxj_mmT
. ‘ chlorides 7200 mg/l. Drilling.
2-11113883,16.41 4415.5932 2 1.1 3.4 6300 80134 15.6! Drilling,wiper trip..
2-12114041]16.4 4614.5931 1 11.0 3.4 6500 40[34 13.8 Drlllin;\.
2._‘1._3T_1L1A6 16.2" 4614.432 1 11 1 6000 4033 12.4_111;1 eight drift to 1|
_2;_14_14_6;,_1032 814,033 21 3 11.6 1.8 6300 4033 12. 4 Pipe kei seated at 10795 ,vworkesd
_pipe free,trip.
2-15 14281 16.2 A515,(130 11 311.5 1.2 6000 80133 9.6| Drilling.
_2;_1§=1_436___]_,2_46 [ 4. 431 11 3 11.9 1.2 6000 80333 8.8 Drilling,short trip.-
2=-17114424 *_1_6 2 4314.0128 1] 3 10.92 1.6 5700 801334 9.3 Drilling.
2-1 _ELLABO 16.2: 42]4.432 1] 4 10.8 1. ./h.1] 5200 20034 10.6| Drilling,bhit trip
146161 16.1' 4314.533 1 113 1.681.41 4700 164034 9. Drillinz, trip gas 73 units.
01146511 16.2. 434,034 11 2 11.3 1.21.3]_ 5200 L0341 ¢ 9.4 Drjlljng,;;i,,_x:gpalrs
147181 16,2 4514.'428 11 4.11.5 1.41.2 5000 80134 | 9.8 Drilling.
_14§1§_1ng~_42 4.427)10 1 3711.3 1.01.0;" 5000 tr33) tr! 7.6 Drilling.hole tight. |
14856 16.3 4214.031 1.411.8 1.01.2 500Q__ 120334 6.8 T i;_gasJ_jQ_ums_,_ms_e_mivh
= to lwlgallon,_nill_tng..__

._.k_‘--__.



WELL DATA SHEET CONTINUATION
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MAG-301-C wELL: AMOCO FEE #1 Page .1
[~ I - REMARKS: =
I N e N N R
F | w s PM [al > 8 s S 3 s |8 8¢ -
1980
,1,2:211.4948.46.3,u1j3._5_,_ 1] 2l11.8] _1.401.5] _5000]___80[ 3 7.6l Drilling.
].2.:2.214‘275ilé_;}l_éa_j;_sg‘? 7111 2110.9]_1.40h.0] _5200{ 40| 3 8.8l brilling.
1222615065116.3:4014.0R5! 6|17 2} 11.8! 1.40.6] 5500 40| 33 8.0 Dbrilling,trip to log.
_]g:_2_71_§065 16,3141 |3.527 61! 2111.6!-1.40.5] 5500 40] 33 8.0l Logging.,
1222415065116.3142 |3.5R31 6l 11 2[11.6] 1.601.5] 5200{ 40} 33 9.2 Stag__in_hglg,_qmmmin,_mnd
12-2915065'16.3:43 13.5R5 6[1] 2[11.0[ 1.61.2 52900 40| 37 9,6l Run 7.5/8" ljiner.
12-3015065116.3143(3.508 1 4|11 2[10.9] 1.71.2] 5000] 40|33 tn 7.2 Cemnent liner. '
12-3115065116.3T671 10,1118/ 2] 6{12.1] 1.6i2.3| 5000{ 320{39 tr11.2lReverse out cement, :ip_f,__r__B_’L’
1 tool and sgueeze at 9628', |
1-0115065116,3'44 {10 1111 212,18 2.2R.3 5000] 320/ 34 tr11.2| Trip with 83" bit to.,dress tgn
i i - of liner at 9815'. X
! 1-0215065:16.3!45 (10 12011 3t12.1] 2.0R.3 5000 320]| 3. tn11.2 Tested liner. © |
1-0315065116.3i451{10 12111 3112.1] 2.0R.3 5000] 320{ 34 11.2 Test BOP'S,pick up 334" drill p*
1-0415071116.3143]9.2 8t 1] 2/11.81 1.62.3 5000] 240] 37 10.2!! Tag cement at 14982',mill to: I
. 15071 ', test formation to 17.0 |
#/eallon equivalent,trip new by
' 1-05 15116.414216,5 7111 2[11.8 1,60.7F 35000 240} 33 10. _Dnillingqtnlp_mua_sh_omx_q
1-0¢ 45115.714016.5 5|11 2{12.00 1.42.1 3200] 240] 31 110 Rgcsluged_u&ight to 15.7 #/gallal
{Mill _on junk. !
1-0715186i15.7!140 |6.50 1] 212,00 2,02.0 4500|200} 3(] 112,04 Cor_lng;,cg;g:e bar_ne]__;_a_mme_d‘_tni |
1-0815186115,7:4217.0291 5[ 11 2[12.0] 2.02.0{ 4500{ 200{ 3( 11.2| Reamed 6" ggr‘_hgle_ta_éi_.n%%
1-0915201}115,7i41.|7.0R s5t1] 2112.00 1.81.8 4300|160} 3¢ 10,41 Coring.trip. |
1 1-1015234115.7:4216.52 5111 2112.00 1.61.8 2500 160} 29 1110, 0)| Reamed 6" core hole to 631",.dri:
11-11 75i15.714117.0 5i 1] 2012.11 1.4h.61 45000 160| 21 9.2 Drilling, |
1-12]15398,15.714316.5 5 1] 2[12.0 1.40.6|  4800] 160/ 29_ ti 8.8/ Drilling.trip for core bharrel.|
1-13{15425'15.714517.521] 5[ 1] 21 12.2] 1.42.01 4500; 160 29t ©6.8 Cored to 15411'.reamed core hol
] Idrilling _ahead,
12141156001 15.71 4217, 032 7 1] 2 11.9 1.21.91 3500, 200/ 29ty 6.8/ Drilling,trip,
1-15 156241’_15.7?4_2__21930 1] 211.9 1.01.8 35001200} 30 __ti 5.6 Coring,trip.
1-16115699115,7! 42 _'Zz..Qi}O 61! 2I11.9" 1.01.9 3500]__200|_3( 5.2 Drilling.
1217 |15740115.7141.16.531] 5 1] 2 11.9__1.02.01 3500 _200[31__tif 5.2[Drilling.trip.
1-18115740115.714216. 5321 81| 2119, 1.02.0]__3500]_200] 3] _tq 5.2/ Logging. _ |
1=191*7720115.721 426,532 5 1] 2f11.9_ 1.0 .0 3500l _200[ 3 Lt 5,28 Run 54" Jiner to 157 ' —)
1=20y 140:15.7; 4317,032{ 9 1 12 1.02.0__3500;_200.3] 5.2{Cement liner, ]
‘ 7l :
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WELL DATA SHEET CONTINUATION ‘{:amm:mc
MAG-381-C weLL: AMOCO FEE fﬂ Page —8
{ REMARKS: = |
w i . ° S S =] =] & '
3] A N A - !?
o 3} x.
1981 .
1-21_15740115,7" 22 6 .01 1.2]2.0_ 4000 200129 tr Dress top of 53" liner,trip
- laying down pipe. l
1-22 157 29 17 1.9/ 1.2]1.9_4000] 200{29_ tr Run 7 5/8" tie back string. !
1-23 7 1.8 1.2[1.9 4000 200]29 tr Cement,left 34 'bbls cement inj
| ' 7 5/8" casing, )
1-24 128 6 .81 1.2]1.9_ 4000| 200]29 tr Nipple down,wait on cement. |
11-25 24 6 .8' 1.211.,1 4000| 200129 triéb Stress 7 5/8" casing.free with
: 30000 1bs of pull. Rig up Flopro
Swivel,nipple up,trip with
! 2 7/8" tubing.
1-26 5 1.4 4000} 280{29 tr, Tag cement at 8905', Dlugﬁgf 8074
drilling cement. il
1-27 10 "1.612, 3500[ 400]31 tr Drilling cement at 9570'
11-28 A7l1?ﬁ_25 8 1.612,8_3500] 320|130 tr| Drilling cement at 9840°'.
11229 8 1.6/2.4 3500} 360[3Q tr Drilling cement to 9877',trij
' rig up Haliburton.
1-30 26 7 1.61.3.2__3500]_400] 30 t: Cement.wait_on cement.
1=3111 261 9 1.68.3 3500]_360{3Q__tr d—VWait _on cement.
2-01 26| 8 1.6B.2]_3500] 360{30 tr |_Ran_temperature logs,pulled
: 3&5_00_0..pmlnds_nn_7__ilﬁl'_cas_i_n r.
asing pulled free,wait on_celen-
2-02 271.17 .2| _3500] 320|3Q_ tr _P_ulled_B_&OQO.Q_p.onnd’_g_on_fZ_SLB." "
; casing,pulled free,trip to
drill cement.
2-03 5.9 2.08.51 2500] 240]3Q tr _Tag cement at 9528',drill to DEZ’
2-04 719 2.08.5! 2200 320{30_ tr Trip_pick up 7 5/8" siringer and
circulate bottoms up
2-05 g8l 8 2.08.5] 2200[ 280[3(_ tn Circulate hole_clean,cement. 7 5/¢
stringer to_9 5/8" casing
2-06 8 2.0B.5] 2200] 240/ 30  tp1 _Ran_temperature log,found_cecent
! — _at_95701. ]l
2-07 4815 _28: 8 2.08.5]1_ 2200} _240{30__t1 _Ran_temperature log,batlon .ho‘ &
temperature 187 degrees..— ]
2-08 15 28] @ 2.003.5] 2200 240 30 ti Ran?_QBL_ng.top_aﬁg_cemean!
U S S SRR [ S 95821,stret0h .and_ hang. 7. 7'
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WELL DATA SHEET CONTINUATION lmmnes

MAG-301-C WELL: AMOCO FEE #1 v Page — 9.
i - REMARKS:

vl E , , , I oa RN

A A N I A

! 0 v *

1981 ) ) :

=09 115720 15.252 '15'241 81 1l2112.5] 2.013.5 2000 280 [29] tr|10.0 Tag cement at 9546',drill ta 959(
b_10_} 157400 15.148 1 17323:.81 1}2112,7] 2. 014.0 2000 28029 +tr!10. Drill to 9622! trip _
b_11 115740 15.148 1724221721 112112, 6 2.213.8 2000 240129 tr 10.4 Drillin _,br_o_k_e_i;hmngh__c,e_mer__,

S R R at_9825',trip

P.12_| 157.L0" 5.21'2 '17123 6l 112112.7)1 2.214.0 2000] 280128} tr|10. JJnilled._c.emen_t_ﬂmm_J_ZfI_L‘i._to_

12876 ,staged in hole,reamed to
_top of liner (14536'). i

a=_1.3-._1_51’Q|,_]_5_._]_iQ 12&2& 71 11 2112.61 2.214.00 2200/{ 320128 tr[10. _er_cnlaie_hnt._tnms_un._tnip_io.n..
casing scrapper.

R-14. 115740 15,149 17825 71 112112.71 2,2{4.0 1800} 280129 tr 19LE_Inip_ﬁnn_queﬁzQ_LQQLL_______ﬁ

l’-Jj.__LiZAO 15,147 16126 8] 1| 212.5] 2.2[3.8_2000] 240129 tr|1 Qa_ﬁ__Imp_for_J._“ mill. f

5-16 115740 15,1147 1163261 8] 1]212.5] 2.2(3.8 2000 200|29| _tr|10.4 vashed to ]jéﬁ.L_.lag;__KL_;;

P-17 115740 15.147 1163261 8| 1/ 2112,5]°2,213.8 2000| 200429| tr;10. ip for mill, : i

2-18 15740 15,147 *15:271 71 11 2]12,5] 2,2(3,7 2000} 20029] tr}10.0 Test dummy seals,trip. | “

-19 115740 10, 0 ,‘ : 170000] 360 -Pump_j__hgl_ﬂ___p_lymgz_gpgggx

| - - —and displace system with brins.

N.20 1 15740 10.0 ! ! 170000]| 360 - Circulate and fjlter brine, h

b.21 [ 15740 10.0 ¢+ 1 170000] 360 [ _Ran_casing scrapper. ]
N-22 115749 10.0 ] | 170000] 360] . : _Trip for 2 7/8" tubing and ovgrs:
R-23 |1 15740 10.0 | ] 170000 '360 Trip with fish,trip in hole with

' | _polishing mill,trip laying doun

' R 2 7/8" tubing. |

2.2, 115740 10.0 + | 170000] 360 ~ Run 53" tieback string. ¢

-25 115740 10.0 I i 170000[ 360 Finished running 5" tieback i

' ! ' ! _string to 14534 .circulate and

! f filter brine,pump 30 bbls HEC:

i : “polymer spacer and 300 bbls i
R . |_of 13.5 #/gallon Calcium Brom;ae

: Released Mud Engineer. .




depth

494
835
835
835
835
1460

. 3006
4000

4000
4000
4085
. 4070
5285

6155

6929
7755

‘8020

8470
8819
8992
9092

-3
7

A-53

T3 KA B B B g I Y Y Y RS s Er

MACCOBAR ENGINEERING . .
M. 1.D.A. S COMPUTER APPLICATIONS
MUD RECAP

" TECHNADRIL, INC
AMOCO FEE NO. 1
RESOURCE DRILLING

CAMERON
LOUISIANA

SPUD DATE = 8-21-80

30.-00 INCH CASING AT

20. 00 INCH CASING AT
13. 00 INCH CABING AT
9. 6B51NCH CASING AT

7. 62ZINCH CASING AT.

154 FEET

824 FEET
4047 FEET

10230 FEET
15065 FEET

360 20 6 2 5 B 5 A 25 A 45 4 40 2 6 46 I 3 1 2646 S A 36 3 I S 2 R R R R R R E R

wt. funn pv/yp geis ph fluid pF/pm cec

vis

45 . 4/19
80 20/34
756 29/38
74 25/33
74 24/32
44 17/24
a2 b6/34
43 &/25
a1 7/26
45 B/2b
43  8/24
2 5/22

38 6/28
37 8/12
35 %/10
43.10/ 8
456 12/ 8
43 14/11
43 15/10
42 12/ 8
39. 9/ 3

00000000000 000DV VDVD0OOD
mwmmm»ooooooommuo»mwp\l\:
F-9
n

36 5/25

3% 127 S

5/16

5710

12723
12724
12724
10720
12/21

9/18

9/20

10/22

g/20 |
7/18"
9/15°
10715

1472

5718
10/20 -

10/23
3718
a/az2
3719

2/ 8

3/14

B2 UOSGOBRMHETWDUNNNOU

,loss

30.
18.
15,
16.
146,
17.

22,
22.
22.
22,
22.
24,
27.
28.
14,
29
24,
© 24,
- 16,
13,
- 10.
- 10.
-8

 BELEOCOOCOLOCBOODAPODDRNDOO

[ws
5

.4/1.
.4/1,
... 8/1.
L7720

CUWWOMNMORNOOWOMNMNMN=NNLWLWON

NUOoONOPOOVUYNOOODOOO0O0O0O00

chl

100
200

800

800
800
600
&00
750
200
%00
8%0
800

- 1700

2000
1700
1400

1100

200

900
1100
1500

1800

1800°

ca

- n3 4
m,
0O000OUOOOC000O0

oil

snd 501

mmm;nmmmm‘mmmmwmm_mmmmmmmm

-
DONDCCIVDNNOOSODNDE

(oJoNoRoloNoRoRoNoNeloReoRolelofofoRoRolofofelel



PAGE - 2
TECHNADRIL,
AMOCO FEE NO.

INC

1

A-54

CHREERELEHBAETRERARR SRR LR RS L LR RS R BB R LR R ERERHE LR L840

depth wt.

95364

9694

9902
10082
10221
10221
10221
10230
10241
10350
10599
10757
10943
11120
11333
11467
11683
11916
11986
12067
121469
12279
12318
12430
12482
12592
12404
12737
12848
12908
13121
13130
13274
13320
13510
13555
13555
13555
13555
13555

funn
vis

43
41
o2
47
39

DWDOEDOCCDODCUIONWLWWWWN - - == dO00CUNRN= D00 H b~ O0 0
A
n

pv/yp gelé

a~NoC-aar

a2/12
2/10
3/15

2/12 |

ph

DO HENIOCCCODVUUOC~RNNDIDIOOOUOOCVNUTOCWRL

fluid
loss

MANNONEBOEECCCENTRCADEEAARAANBAGN O N

pbh&ommaooomm&mmmmmm4:-#nJooocwcoo-mmmJooo#mmm

WWWWWe

pf/pm

b ke b ek b b bt e DY D) e e e et e

. b/2.
. 9/2.
. 9/1.
.a/2.
. 1/3.
.9/72,
. Bs2.
. 7/3.
.7/3.
. 6/3.
.7/3.
N-Y4H
. 1/3.
.2/3.
.2/74.
.2/3.
.b/6.
. 1/8.
VA 2
. 9/%5.
.a/5%.
. 4/9.
. 4/5.
.474,
. 374,
. 4795,
. 2/4.
. 8/74.
.7/74.
.7/4.
. &/3.
. 874,
.7/3.
. 9/3.
. 2/3.
. 1/76.
. 0/6.
.0/6.
.0/6.
. 0/6.

OOMNHOVO-O

C0000WMOUIOUNOOoOoUOUIOOOUXO0UODUITMN-

cec

as.
25.

30.
32.
30.
30.
28.
27.
26.
25.
25.
24,
25.
30.
27.

20

[T

29

20.
20.
32.
20.

21.

2N

[ Y

20

.

an

.

o

[ —%

an

[

25.
as.
25.
25.

~

23,
o3,
20.
20.
2o0.
20.
20.

O00OOoOUUUOOOOUDOOOoNUIOoOoYNUNOOVOoOULUUNNOOOUOODOU

chl

2000
2000
2100
1200
1800
1600
1600
1700
1800
1800
1800
1800
1800
1700
1600
1600
1400
1600
1200
1500
1800
2200
2300
2500
2500
2500
2500
3300
3100
8200
73500
7700
7000
65600
6300
23000
23000
23000
23000
23000

ca_

eil

snd sol

uUuuUUUGUaUIERUaUIaUaocugaUauieaaaa g ag

11.
13.
18.
16.

a0

[~
20.
=0.
20.
20.
20.
24,
22.
26.

24,
21,
25.
27.

28.

20

.

i8.
a9.
-25.
5.
26.
5.
a2b.
a25.
24.

30.

30.
30.
29.
27.
as.
a8.

o8,
28,

0000000000000V CO000000O0CTOCO000000CO0



PAGE -

TECHNADRIL,

3

AMOCO FEE NO.

INCG

1

A-55

A NN B KRS B RS S R R R RS SR RS ERE RN ER U BRI 8

depth wt. funn

13555
10234
10521
11015
10602
10602
104634
10720
10812
10911
11075
11175
11397
11522
11735
11891
11928
12126
12204
12323
12535
12614
12723
12756
12865
12894
13048
13150
13289
13355
13516
13550
13648
13679
13687
13687
13764
13883
14041
14146

ru;-;-anb.ppb&ommmm\l\t\:\:&bbmummwh&bmmmwmmowwm

vig

40

42

a2
a1
a1
41
44
a2
44
41
41

43
44
44
44
46
46
40
45

41 |

42

pv/yp gels ph ?ldid pf/pm cec .

28/10
29/ 9
27/ 8
26/15
32/14
29/ 9
29/12
25/ 8
29/ 9
38713
29/10
28/10
32/11
31/12
32/10

4/20

4712

3/ 9
3/ 8
3/ 8

'3/ 8
" 3/12

3/10
3/ 9
4/11
3/10
3/10
as 9
3/10

3710

‘3712

[
~
WWOLUWWUNWWNQ

ROOINNIUOIMNG oUW HMWOrIBNIOONODODOOCOOCOO

loss

FOUBENREPONECNCEONE00ONENNDOD

VHEPOLDMDOOCONOOCOONNCFNNGDNDONOONOOCOOMNNDIDMM®

s e )

o

[

- -

bttt 1) e b o b

)‘h‘ﬁHj‘J

el el el el

. &/5.
. 3/3.
. 0/3.
. 0/3.
. 8/3.
. 8/3.
. 0/6.
. 876,
. 5/5.
. 9/6.
. 2/6.
.S/6.
. 0/5..
. 1/5.
. 874,
.8/74.
.8/4.
.0/4.
.5/4.
.2/4,
.4/4,
.2/4,
.0/4.
. 374,
. 4/5.
. 3/5.
.9/4,
.1/4.
. 0/4.
.7/72.
.5/4,
.3/4,
.B/5.
. 8/5.
.2/4,
. 0/5.
. 1/5.
. 2/5.
. 174,
.9/4,

VUAURNOOORRUUNCUUUNUNUBRTHEEHEANONOOCOCOONDO-MDMO

U!OOU!OU!OOOOU'UIUIOUIOOOOO(ﬂOOOU‘O(ﬂOOOOU‘OOQO(ﬂU‘U’O

chl

23000

20000
20500
20500
23000
23000
12000
19000
18200
19000

16900
16600

14100
135600
11700
11000

11000

11000

. 11000

12000
11500
11000
11000
10500
8000
7500
6500
6200
6500
6500
6200
6200
6200
6200
6200
6200
6600
6300
6500
6000

ca

oil

snd sol

RN N YRRV RT R RTRT N RS RN RO RURT R RO NU N RO NL N RO RN RO N RLRT Y N RO RO RO R R

0000000000000 00000000CCO000000000VOCOOUO
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TECHNADRIL, ING

AMOCO FEE NO.

!

A-56

o e R R R i it k2 ke S d o R e R S e

depth

141464
142821
14358
14424
14480
14616
144651
14718
14818
14856
14948
14975
15055
15055
15065
15045
15045

wt. funn pv/yp agels

vis

IANARANANANARAN SR VESNARo QSRS RN SR

33711
30710
31711
28/ 8
32710
33/ 9
34710
28710
27710
31/
27/
27/
25/
27/
23/
25/
a8/

Lo NE I

MUVNRNNRNNNNNNNDNOLOW

ph

OHhrOCDIO0BWGRWWBORU D

fluid
loss

b b bk bbb b b (e Gk Gk feb (ke (b b b ek
N LARLPOOBNEAETNND
e elalalalalalialclialicialisialialaliel

p

+/pm

. 3/4.
. 3/5.
. 3/4.
.2/74.
. 1/74.
c4/4,
. 3/74.
. 274,
. 0/4.
.2/4.
. 5/3.
. 0/3.
. 674,
. 9/3.
. 9/3.
.a/3.
.a/3.

[VRIRU NI Ne NI R Ne QAN RoNUN RN Rolol

cec

NNANANUMOCOUPNOODNW

chl

6300
6000
6000
2700
9200
4700
5200
5000
5000
5000
5000
5200
5500
5500
5200
5200
5000

ca

oil

(ANANARARARARI NN NI RO RN RN RN

snd sol

oNeReNoRoRiJoNiiNoRoRoRoRIRINeole
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TECHNADRIL.,

INC

AMOCO FEE NO. 1

A-57

R R R R R R TR R A R R R R R R T RV R R RV W R TR P U S VD SR

- depth

494
83
835
835
835
1460
3006
4000
4000
4000
4055
4070
5285
8185
6929
7755
8080
8470
8819
8992
9092
9335
9535
9694
9502
10082
10221
10221
10221
10230

mud
cost

- 3200.
5640.

7122

7297.
7297.
7297.
8739.
Q706.
99203.
10323.
10558.
10558.
10558.
11980.
13032.
135699.
. 14659.
16751,
1816%.
18829.

21155

225684,
234650.
25253.
27119,
33004.
57460.
76187.
9_e773.
92968.
@3553.

cost/
foot

VOINVURNPNUNNNR - ~NNNNNNNUNOD O

221
il

43

o3
74

74
74
99

remarks

BUILT SPUD MUD - .

SPUDDED IN-DRILLING- RAISE VIs
CIRC & COND HOLE-POGH TO LOG
LOG-RUN 20" CASING -

-~ CEMENTED 20" CASING—NIPPLE UP
. TESTED BOP-GIH-COND. MUD -

DRLG QUT 20*-TREAT CEMENT :
DRILLING AHEAD =

" CONDITIONING TD RUN 13 3/8“

RUN GYRO SURVEY % ELFCTRIC LOGS

- RUN 13 3/8" CASING - CEMENTING

NIPPLING UP ON 13 3/8" CASING
DRILLED CEMENT - RAN LLAK OFF TEST = 0K
DRILLING AHEAD

- DRILLING AHEAD,vaUILDING VOLUME
DRILLING = RUN SURVEY

DRILLING AHEAD - BUILT VOLUME

DRILLING AHEAD - NO MROBLEMS

DRILLING AHEAD

DRILLING B 1/2" HOLE

DRILLING

DRILLING-TRIP-TEST BOR

DRILLING

DRILLING-TRIP

TRIP-CHANGE BHA-DRILLING

RAISED WT. PER CO. ORDERS

TRIP GAS 190 U.-ADDED COST OF STORED BUL
POOH TO LOG

LOGGED-TIH-B. U. GAS 49 U. -RAISED WT-POOH
EET 9 5/8" CASING € 10220‘-CEMENTING
DRLG CEMENT @ RAISED WT PER CO. ORDERS
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TECHNADRIL, INC
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depth

10230
10241
10360
10599
10757
10963
11130
11333
114467
11683
11916
11986
12067

12169 -

12279
12318
12430
12482
T 1a592
12604
12737
12848
12908
13121
13130
13274
13320
13510
13555

13555

13555
13555
13555
13555
10234
10521
11015
10502
10502
10534

mud
cont

?3593.
104907.
107544,
108827.
110549.
112494,

123522

130425.
135064,
152067.
178122,
1806165,
190147.
192221,
202571
203285.
205618.
206049,
2072705.
207945,
2157464,
216490.
223495,
235917,

230620

236886.
255360.
257404.
277824.
278041,
278401.
278416,
=78831.
2720446.
298022,
314467.
31456081,
315025,
315240.

316584,

cost/
foot

29.

.14
. 24
. 38
. a7
.28
.26
.10
.91
.78

remarks

DRLG CEMENT @ RAISED WT PER CO. ORDERS
DRILLED OUT-LEAK OFF TEST-FOOH
DRILLING

DRILL ING

DRILLING

DRILLING BREAK € 10780’

DRILLING SHALE-LOWER HTHP
DRILLING-80/120 MESH ON SHAKERS
DRILLING-BUILT 400 BBL VOL-LOST TESTING
DRILLING-TREATING CO3 & SOLIDS
TREATING CO3 % SOLIDS-CENT. %GWECO DOWN
DRILLING-SOLIDS EQUIP. NOT ADEQUATE
DRILL ING :

DRILLING

DRILLING

DRILLING-TRIP-TEST BOP

DRILLING-JUNK IN HOLE

DRILL ING-POCH

DRILLING

DRILLING-JUNK IN HOLE

DRLG. SND & SHL - CO. ORDERS CUT WT TO 1
€O. ORDERS TO CUT WT TO 14.9 ~ DRLE
DRLG BRK @ 12866’-GAS 1080 U. -WT 13.9
TREAT SALT H20-BARITE $23722-POOH-SWAB
CIRC BU-440 U. GAS-TRIF-BU GAS 1400 U.
DRLG-LOST 100 BBLS-HOLE STAND FULL

PULL TO CASING L[SWABI-BUILT 300 BBLS-DRL’

DRILLING AHEAD

PULLED 25 STDS [SWABI TIH-KICK-SHUT IN
PIPE STUCK 12900-TD. [TEMP LOG1 ,
DIALOG SHOT BIT JETS-CEMENTED BHA

RUN TEMP SURVEY & €YRO SURVEY - R%R HYDR
RUN DIP LOG - ATTEMPT RACKOFF

WELL FLOWED-SET DP PLUG @ 1290C-PERF DP
WASHING OVER

WASH OVER-GAS CUT-RAISED WEIGHT

DIALOG FREEPOINT-POOH{ W. FISH

SET 110 SX CMT @ 11015-PCOH

DRESSED CMT PLUG-TEST SHCE Y_TO 14.8
DYNADRILLIG_NG-SURVEY-FOOH
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HHAER TR URN ****************************** HEHEARER SRR ERERS

depth mud cost/
cost foot remarks
10534 316584. 00 2%.77 DYNADRILLIG_NG-SURVEY-POOH
10720 333422, 00 31. 10 DRILLING 8 1/2" HOLE
10812 336029. 00 31.08  DRILLING- FL OK PER CO. ORCERE
10911 336244. 00 30. 82 TEST CASING SEAT TO 16.8-TEST BOP
11075 337151. 00 30. 44 DRILLING-ALLOWING WT. TO DRIFT DOUN
11175 337892. €0 30. 24 DRILLING-TRIP-GAS CUT TO 14.0 #/6AL-0%
11397 338780. 00 29.73 DRILLING-NO PROBLEMS
11522 3403064, 00 29. 54 DRILLING-TRIP-GAS CUT TO 15.1 #/GAL-0K
11735 341145. 00 29. 07 "ALLOWING WT. TO DROP- DRILLING -0X
11891 342054. 00 28.77 DRILLING 8 1/2" HOLE - TRIP FOR N/B
11928 349541. 00 2%9. 30 TRIP = GAS CUT TO 14.2 #/6GAL - OK
12126 350700. 00 28. 92 DRILLING
12204 352176. 00 28. 86 SHORT TRIP-S5WAB- RAIQED WT-PCGCOH
12323 353659. 00 28. 70 GAS CUT TO 15.1 #/GAL ON TRIP - DK
12535 354750. 00 28. 30 DRILLING - CO. ORDERS TO RAISE WT.
12614 368490. 00 29. 21 DRILLING -~ SURVEY - TRIP
12723 359539. CO '29. 05 = KEYSEATED-FREED-POOH FOR WIPER
12756 371218.00 - 29.10 WIPED TITE SPOT @ 11800/-TRIP CUT TO12.5
12865 3715308. 00 28. 88 DRILLING
12994 390192. 00 30. 26 DRILLING - TRIP
13048 39113232, 00 29. 98 GAS CUT TO 15.5 #/GAL ON TRIP - OK
13150 3925620. 00 29. 86 DRILLING - TRIP v
13289 393943. 00 - 29. 64 TRIP-GAS CUT TO 13.2 #/GAL-DRILLING
13355 402012. 00 30.14 = RAISED WT. - TRIP
13516 404271, 00 29. 91 RAISED WT. TO REDUCE BACKGROUND uAS
13550 405006. CO 29. 89 TESTED CASING SEAT TO 146.8 #/GAL
. 13648 411500. CO 30. 16 HTHP=21. 4 DRILLING
134679 414540, €O 30. 30 TRIP-DRILLED TO 13&87'-i.05T RETURNS
13487 415783. 00 30. 38 POOH TO 3000‘~-STAGED IN HOLE-MUD THICK
135687 428000. 00 31.27 LOST 4650 BBLS-FUNNEL VYIS=145 OFF BOTTOM
13764 432151, 00 31.40 - DRILLING~-NQ PROBLEMS HTHP=15.2
13883 443172, 00 31.92 = SHORT TRIP-NO GAS CUT-DRILLING
14041 4446584, 00 31.81 SHORT TRIP-NO GAS CUT-DRILLING
14144 : 451593. 00 - 31.92 © LET WT. DROP - HTHP=)Z. 4
14144 4538390. 00 32. 05 KEYSEAT @ 10795'-TRIP-GAS CUT TO 12. 5-CK
14281 457548, 00 32. 04 . DRILLING
14368 4461628. 00 32.13 SHORT TRIP-NO MUD CUT-HTHP=8.8 (12/1&4/80
14424 463544, 00 32. 14 'SHORT TRIP-CUT TO 14.7 ON B/U-GA-DRILLIN
14480 480004, 0D 33. 15 TRIP - SURVEY

14616 482982. 00 - 33. 04 FINISH TRIP-B0OOPSI TO BREAK CIRC. -0X
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depth mud cost/

cast foot remarks
144616 482982, 00 33. 04 FINISH TRIP-BO0OPSI TDO BREAK CIRC. -OK
14551 48485%. 00 33. 09 TRIP-REPAIR RIG
14718 4835%90. 00 33. 20 TRIP-1200PS1 TO BREAK CIRC. -HTHP=9. &
14818 4938461, 00 33. 33 DRILLING -~ TIGHT SPOTS - TRIP
14856 49%777. 00 a3. 37 TRIP (0COH 18 HRS)-CUT 70 16.0 - DRLEG
14928 - 513768. 00 34. 37 DRILLING = HTHP=7.6 - NO PROBLEMS
14975 916024. 00 34. 446 TRIP (OOH 15 HRS)-MAX VIS OFF BOT. =465 -
15065 517928. 00 34.38 . DRILLING - SHORT TRIP - POOH TO LOG
15065 £18143. 00 31. 39 LOGGING - HTHP = 8.0
15065 519577. 00 34, 49 TIH (O0OH 43 HRS)-MAX F. VIS=82
15065 519792. 00 34. 50 CIRC. HOLE-LAY DOUWN 5" DP-RUN 7 5/8" CAS

15065 520007. 00 34. 52 7 5/8" LINER TO TD-CIRC-MAX V1S=72 CEMNT
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TECHNADRIL, INC.
CASING AND CEMENTATION DETAIL
FieLo___Sweet Lake weLLAmoco Fee #1 oate_Auqust 23. 1980
ORLG. CONTRACTOR Resource RIG 12 ENGINEER J. F. Eggleston
woLesize_ 2% _~peptH_835 csc.size 20" wasT csG.size _30" serar_.__ 156"

MUD PROP.WHILE CEMTING: WT. 9.3 #v 26 ¥ 32w 16.2 opn 8.7 o _ 0  «vvpe_Native .
Bottom Hole LoggingTemp. ___________OF
Bottomn Hole Static Temp._ —ne OF o5t

- CASING DETAIL: (BOTTOM UP)

No. Centralizers Spacing 6 - 2/Joint on bottom 3 joints
Additional Equipment i
No. Jts. Wt Grade Celg. Length Cumulative Total
Shoe ’ 133 K-55 Buttress 2.15 , 2.15
2 133 K-55 Buttress 82.73 84.88
Collar 133 K-55 Buttress ’ 2.22 87.10
11 133 K-55 ‘Buttress 450.05 537.15
g 169 K-35 ‘Butiress 290,18 8e/.33
LESS ABOVE KELLY BUSHING 3.33
CASING SETTING DEPTH AT KELLY BUSHING :
LESS KELLY BUSHINGS*~0 BRADENHEAD FLANGE 35.95
CASING SETTING DEPTH AT BRADENHEAD /86.0
Casing Running Data:  Start Time__l_GO_O_ Finish Time 2300 Torque Applied 18-20,000 fr. Ibs.
Reciprocated? __NO__ Length Strok_egone Csg. Shoe Type & Manufacturer:__DAV1S Lynch Type 201

Collar Type & Manufacturer __Davis Lynch Type 700T _ Fioat Equip. Performance __Excellent

CEMENTING DATA:

Cementing Company Ha] ] i burton District Lake Chaf‘] es, LA Field Engineer MY‘. V . K. Vincent
Type, amount, and position of wash used: none )
Plugs used: Top none Bottom: nore Displacement Fluid___Mud
Calculated Displaceme;\t: 13 bb] S Actuat Displacementl3 bb] ) Type pump used to Disp HOWCO HD‘400
Pumping Rate: Mixing: _©. _____bbl./min. Displacing: _ 2 _____bbl./min. Calculated excess __&9 % Caliper
Tabte
it . Mixing HoO S! Yi S . i i
Volumelaglfaplass Cement + Additives V S alt S:t;r;gyanlt '(:lar;?s H ‘(‘ng/skjld (CI!?)"Y( Bvbcl’: ) FP‘:H:?)MQ‘ g;,',:;,
Howco light + 35% Silica flour + 3% 13.4 10.70 2.12 3498 622 80 min
Class 750H + 40% Silica flour 15.8 6.32 1.55 1162 207 125 min
Cementing Detail: Start Mixin90_51£_(AM) ("% Bump Plug 0800 (am) ¥¥)with 250 psi  Heid min.

Returns _Jz___% Cement tinal wt. __1_5_.L_‘ Csg. wt. in lir_]_._OM_t Csg. wt. in mud l 10 ,0 Hung with 1 10 ,000 I3

Csg. returned uw_-_gsdditional information and remarks_2060_sks of 13.4%4/gal Howco light cement
returned to surface during cement job down 5" 19.5# drill pipe into tag-in float
cortar -

Date tssued: ___5-24-8U James F. Eggleston

Technadril Engineer
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TECHNADRIL, INC.
CASING AND CEMENTATION DETAIL

Fieo. Sweet Lake ‘ were _Amoco Fee #1 DATE _9-2-80

DRLG. CONTRACTOR___Resource RIG 12 encineer _J. F. Egqleston

voresize__17% ~peprr_4050 csg.size 13-3/8  astese.size 20 SET AT 824

MUD PROP.WHILE CEM‘TING: WT. 9.0 v 8 v 24 w 22.8 sH 10.4 o - wrvee_ Native ]
Bottom Hole LoggingTemp._________of

CASING DETAIL: (80TTOM UP) Bottom Hole Static Temp.___ OFact,

No. Centratizers Spacing 8 Davis-Lynch, tubbelizers - ran 4 on bottom 2 joints and 1
Additional Equipment__© 260", 400', 600' and 800' above shoe - ran 5 riagjd cento 50', 150'

No. Jts. . Wt Grade Cplg. f.?éém’ SUU A ulave Total
Shoe R V4 L-30 Buttress 1.98 1.98
Z ‘ 72 L-80 Buttress 21.3/ 53.35
Collar 72 L-80 Buttress 1.37 54.72
43 72 L-80 Buttress 1371.27 1425.99
) , 72 N-80 Buttress 2661.20 4087.19
" LESS ABOVE KELLY BUSHING 5U.19
CASING SETTING DEPTH AT KELLY BUSHING 40:43; : gg
LESS KELLY BUSHINGS TO BRADENHEAD FLANGE .
CASING SETTING DEPTH AT BRADENHEAD . lUII '05
Casing Runnming Data:  Start Time 10:30 Finish Time 20:30 Torque Applied 900 to 12 ,000 ft. Ibs.
Reciprocated? 0

yes ngthSt[SnkesIs to 2 Csg. Shoe Type & Manufacturer: KDavis-Lynch Type 201

Collar Type & Manufacturer avi S’L.y ncn lype /UU Float Equip. Performance

CEMENTING DATA:
Cementing Company

Halliburton

Détrﬁt Lake Charles Teld Engineer Joe Chapman
Type, amount, and position of rrssh used: sam-> HalTiburton 100 barrels 10.0#/gal circ out

Plugs used: Top Halliburton Bottom: ___HAT Liburton Displacement Fluid 9.0 #/gal mud

Calculated Displacemem. 596 bbls Actual Displacement_GOﬁ__Type pump used to Disp._ HT-400

Pumping Rate: Mixing: Mn. - Displacing: bbl./min. Calculated excess 25 % c;;i:'eer

KRtE" 4517 TRTEER KA Femn. low density St Miiesipo | Stgy ¥isld Sy vol fumeine Time,
cement + 1.7% Halad 22A + h#/sk Xwik Seal 13.2 7.14 1.52 7600 1352 +12  +12
475 Class H + 40% slilca flour + .75% CFR-2 16.3 5.70 1.47 698 124 55, 5

Cementing Detail: Start Mixing 0100 {AM) {K8%) Bump Ptug_0830 1am) %K with 1000 psi Heldo !1'5 min,

Returns _1 PR Tl 6.3 ¢ Csg.wt.inair 294,278 ¢ Csg. wt.inmud 254, ungwith_ 200,000 «
Csg. returned - Additional information and remarks circulated 887 sacks of lead cement

(352 bbls) out at surface @ 13.2#/gal - reciprocated 13 3/8" casing until plug
~ bumped 15' to 20' up and down

Date Issued: - 9-2-80 - : ' James F. Eggleston

Technadril Engineer
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TECHNADRIL, INC.
CASING AND CEMENTATION DETAIL
FIELD Sweet Lake WELL Amoco Fee #1 DATE 9-21-80
DRLG. CONTRACTOR___Resource RIG 12 ENGINEER
HoLE s1ze _12% ~oepTHl0,230¢sG.s1ze _9 5/8" rastcsa.size 13-3/8" seT AT 4047
MUD PROPWHILE CEMTING: wT. 13.15v 20 ¥ 8 wi 5.4  on 10.3 o -  wrvpe Lig-Sul A
Bottom Hole Logging Temp. 19U oF

CASING DETAIL: (BOTTOM UP)

Bonom Hole S(atic Temo.___________ OFast,

No. Centralizers Spacing Midway 1st ht 1st clr., midway 2nd jt, 6 every other clr
Additional Equipment_2_0N 1st two jts below casing spool

No. Jts. Wt. Grade ‘ ~ Cplg. Length Cumuiative Total
Shoe Buttress 1.50 1.50
2 ~ 53.5 P-110 Buttress 84.48 85.98
Coltar 53.5 : Buttress 1.50 87.48
] b 3.2 P-11U0 BUtTress 23U, 10 33/.03
255 53.5 C-95 ' 9913./0 10251.33
LESS ABOVE KELLY BUSHING 2 1 hd 33
CASING SETTING DEPTH AT KELLY BUSHING 1
LESS KELLY BUSHINGS’TO BRADENHEAD FLANGE 33 hd 95
CASING SETTING DEPTH AT BRADENHEAD 10194.05
Casing Running Data:  Start Time 530 am .Finish Time__1600 Torque Applied 6000-7500 fr. 1bs.
- Reciprocated? __YES Length Strobes ' Csq. Shoe Type & Manufacturer: __UAV1S = Lynch
Collar Type & Manufacturer avis Lynich Float Equip. Performance bood
CEMENTING DATA: ' .
Cementing Company . Howco District L.C. Field Engineer Leon Harvin
Type, amount, and position of wash used: 20 bb] qu . ‘ ’
Plugs used: Top yes Bottom: y8s Displacement Fiuid __mud
Calculated Displaceme;\t: 718 Actua) Displacement 724’ Type pump used to Disp HT "400 Ha] b -
Pumping Rate: Mixing: m': Displacm—g:-I_bbl Jmin. Calculated excess _19_% Caliper
Table
Volume AP! Class Cement + Additives ) Slurry Wt. Mixing H?O Sh(mv Yield Slurry Voi. Pumping Time
= #/qal) {gai/sk CF/sk {CF) (Bbls.) (Pilov) ({Blend)
CTH %073 SF-1 - 5 573 1.4? e
ZIUU CTH 71/10 HR-4 i
Cementing Detail: Start Mixing {AM) (PM) Bump Plug no {AM) (PM)with 600 DY Y psi  Held -5 min.

Returns 100 %, Cement final wt. 16 3 # Csg. wt malr 548 __# Csg. wt.in mud 470 # Hung with 735m #
Csq. returned 6 ,|t5 Additionat information and remarks

Good returns throughout job

Date Issued: 9-22-80 : M. R. Larlan

Technadril Engineer
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TECHNADRIL INC
CASING AND CEMENTATION DETAIL

mewo_ Sweet Lake wetw _DOE_AMOCO Fee #1 oave__12/30/80
ORLG. CONTRACTOR_Resource rRi6_____12 ' ENGINEER Har'lan
HOLE SIZE. 8% wpeptHl5065 csg. size _ﬂ/_B__LAsrcss size _97/8 serar__ 10,230

: MUQPROPWH!LECEMT\NG wr. 16.35v 287 4 wi_12  on 10.85 o _tB___ wrvee_Lignosulfonate,

Bottom Hole Logging Temp. 3!!Q oF -
CASING UETAIL. {(BOTTOM UP) ) Bottom Hole Static Temp. —_OFest,

‘No. Centr’alizursSpaci:ngv ‘5 - 10 - 48 - 80 - 120 - 160 -

Adaiional €quipment_F10at_collar, orfice float collar. slips. tie back steam

. No. Jts. LW : Grade Cpla. Length Cumulative Tota!
Shoe . o _1.90 1.99
~L.C. S ' : ' 4 0.92 2.82
Collar o o :

2 .39 S-95 - 82.74° 85.56
-1 FC. - - - - ' 1.27 86.83
A31 its. — 39 S=a5% - 5132.12 5218.95
—X=over - ‘ _ 0.81 ' 5219.76
Hanger - L . ». 11.57 5231.33
: PBR ﬂ.ﬂ.‘.“ilﬁ..‘.'WﬂG . 7 . 38 5238 . 71
’ XTI SEERRC DERIE AT SCR A Y IRERING Pack of f 6.20 5244 .91
LESS KELLY BUSHINGS ro BRADENHEAD FLANGE _Setting tool 6.30 5251.21

CASING SETTING DEPTH AT BRADENHEAD

Casing Running Data: ; Start Tlme. 12~ 29'80" Finii‘sh‘Tiﬂ)gog::oo 12'30'811'orque Applied 6500 fe. ibs.

Reciprocated? NQ ‘Length Strokes 12 Csg. Shoe Type & Manufacwurer:: Davis-Lynch
Cotlar Type & Manuiacturer Davis-Lvynch : Float Equip. Performance ‘Good

CEMENTING DATA: . . , : R
Cementing Company Halliburton pistrict Lake Charles, LA  rieid Engineer _Lenard

Type, amount, and position of wash used: 20 Bbls ahead 10 Bbls behind

* Plugs used: Top DY“I 11ling Pi pe __ sottom:_NONe i Displacement Fluid ___Mud 15.4
Calculated Dup!acemem. 296 Bb1S - Actuat Displacement 290 Type pump used to Disp.__Ha] liburton
Pumping Rate' Mixing: 3 bbl. Imm Displacing: bbl./min, Calculated excess - % Caliper
. . : Table
. ‘Volume API Class Cement + Addmves ) Slurry Wt. - Mixing H2O" Slurry Yield  Slurry Vol.  Pumping Time
’(‘tlgg'll “{galfsk.) (CF/sk.) ICF) (Bbis.) (Pilot) (Blend)
17 1.36 '
. Cementing Detail: s,a" Mixing_ 16:00 16 OO(AMHPM) Bump Plug 08 OO(AM)(PM)wnh ng psi Heid
ARetums_lQQ_"' Cement finat wt. .._l.L_.._’ CSQ wt. in air

" Csq. returned 5 Additional infarmation and ‘remarks

# Csg.wt.inmud __~___ #Hung with 150 000 L4

Date issued: ___ 12/30/81

Technadril Engineer M. R. Harlan
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TECHNADRIL, INC.
CASING AND CEMENTATION DETAIL

Date Issued: 1/ 18/81

Technadril Engineer

DRLG. CONTRACTOR _Resource rRiG__12 enGineer _Schneider
HoLesize_6%  ~DepTu]15740 csc.size __5% __ tastcsc.size _7 5/8 seTaT___ 15,065
MUD PROP.WHILE CEMTING: wT. 15.77v 297 6 wi_1.2 on_12 o «t1vpe Resinex -Lime - H2
Bottom Hole Logging Temp. 300 of
CASING DETAIL: (BOTTOM UP) .Bottom Hole Static Temp. OFest.
No. Centralizers Spacing None
Additional Equipment___Hanger - tie back conn., shoe, and orfice float collar
No. Jts. . We. Grade Cplg. Length Cumulative Totat
Shoe
D U = —Brown - 1.75 1.75
Coilar
] - - - 1.15 290
__Hanger & tie_back conn. - = 45.31 —48.21
2.8 26 S0095 - 1156.72 1204.93
LESS ABOVE KELLY BUSHING None
CASING SETTING DEPTH AT KELLY BUSHING Naone
LESS KELLY BUSHING: "0 BRADENHEAD FLANGE ___NONE
CASING SETTING DEPTH AT BRADENHEAD 15,738
Casing Running Data:  Start Time 16:30 Finish Time 17:30 Torque Applied ft. Ibs.
Recipmcated?__lis_ Length Strokes 10° Csg. Shoe Type & Manufacturer: Brown - v - set
Coilar Type & Manutacturer Float Equip. Performance good
CEMENTING DATA: ] ' .
Cementing Company Halliburton pistricc_Lake Charles, LA  geg Engineer Leon Harvin
Type. amount, and position of wash used: _20 Bb1s SAM-5
Plugs used: Top Yes Bottom: Nos Displacement Fluid Drilling Mud
Calcutated Displacement: - Actual Displacement - Type pump used to Disp _Ha] 1iburton
Pumping Rate: Mixing: 2-3 bbi./mn. Displacing: __&~=9 | 2'3bbl./min. Calculated excess ____—=___% Caliper
Table
Volume API Class Cement + Additives Slurry Wt. Mixing H20 Slurry Yield Slurry Vol.  Pumping Time
{#/gal) {gal/sk. (CF/sk.} ({CF)’ (Bbls.) {Pilot} (Blend)
155 sx class H 17 i :
Cementing Detail: Start Mixing (AM} (PM) Bump Plug (AM) (PM)with psi ~ Heid min.'
Returns_l_o_% Cement final wt. _7___3 Csg. wt. in air = # Csg.wt.inmud __ = # Hung with 2' of f bottom
Csq. returned - Additional information and remarks
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TECHNADR"., INC.
CASING AND CEMENTATION DETAIL
FieLo_ Sweet Lake  uew DOE AMOCO FEE#1 ... 1/29/81
DRLG. CONTRACTOR ____Resource piG___12 enineen _ochneider
oLesize_ 8% peptn15065 csg.size_7 5/8  iasvese.size _9 5/8 sevar_10,230
Mup PROP.wHILE cemTinG: wT. 16.37v 327511 wi_ 1.2 ou _10.85 o «Type Resinex - Lime - HZO
. . Bottom Hole ngging Temp. SUU ofF
CASING DETALIL: (BOTTOM UP) . ) Bottom Hole Static Temp._____ = — N
'No. Centralizers Spacing None
Additional Equipment ' _
No. Jts. . Wt Grade Cplg. ) Length Cumulative Total
Shoe :
Stem - - - 8.58 8.98
Collar
Orfice floatcollar - ! - 1.30 9.88
247 39 P-110 11,060 9840 9843.88
LESS ABOVE KELLY BUSHING 11'
CASING SETTING DEPTH AT KELLY BusHING __ 9838
LESS KELLY BUSHINGS: TO BRADENHEAD FLANGE ___ 9806
CASING SETTING DEPTH AT BRADENHEAD 9806
Casing Running Data:  Start Time 07:0 Finish Time _24:00 Torque Applied . ft. Ibs.
Reciprocated? _YOS  Length Strokes__ ] ' Csg. Shoe Type & Manufacturer: | 1€ _Back stem
Collar Type & Manufacturer Brown 011 Tool Float Equip. Performance Brown UiT _To0Ol
CEMENTING DATA: e . :
Cemenung Company Ha] ] 1 bUY‘tOﬂ District Lake Char] es 9 LA Field Engineer SChn81 der .
~ Type, amount, and position of wash used: 20 BB1s H.0, 20 BR]1 SAM § :
~ Plugs used:  Top YES Bottom: < :No: : Displacement Fluid Mud .
Calculated Displacement: __417 BB1S  Actuat Disptacement_417 BB1S Type pump used to Disp._Ha 117Durton
Pumping Rate: Mixing: bbl./min. Displacing: bbl./min. Calculated excess ____Y % Caliper
’ Table
Volume API Class Cement + Additives : Slurry Wt. -~ Mixing H20  Slurry Yield - Slurry Vol. © Pumping Time

— — (4/gal) (gal/sk.) {CF/sk.) (CF} {(Bbis.) (Pilot) (3lenai
320 - class "H" 40% Oklahoma #1 ,

1% -CFR-2, + 0.2 OP 1% HR-5
Cementing Detail: Start Mixing 1300 (am tpm) BumpPlug ___~ (AM,(pM,wi,hDisplacg,d Held 30 min.
Returns 'ngeQa 2 Cement final wt. __ l§ # Csg. wt.in air 305 2 000 « Csg. wt. in mud290 ,Om 650 ,000 #

Csq. returned 48! Additional information and remarks

’ Daie Issued: 1/29/81

Technadril Engineer
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TECHNADRIL, INC.
CASING AND CEMENTATION DETAIL
FieLo_ Sweet Lake weire _DOE_AMOCO FEE #1 oaTe 2-25-81
DRLG. CONTRACTOR__Resource ric__12 enciveer __B. Blake
HoLe size_7_5/8-peptr_14534csc. size 53 wasTesa.size __7 5/8 sevar__15,065
MUD PROP.WHILE CEM'TING: wT. __10 &V VWL pH oiL %TYPE
. Bottom Hole LoggingTemp._________oF
CASING DETAIL: (BOTTOM UP) Bottom Hole Static Temp. OFast,
No. Centralizers Spacing None
Additiona! Equipment -
No. Jts. Wwe. Grade Cplg. Length Cumulative Totat
se= Surface - - . - - _25.66 25.66
. : 25.5 $0095 - 39.64 - 65.30
CeimE x-Qver - - : - 0.80 66.10
Siding Sleve - - - 4.22 70.32
__X-over - . 0.85 _71.17
25 jts FL4S 25,5 SQQQS - 1,074.16 J1.145.33
_X-over oo - 0.96 1,146.29
334 jts. x-line 23 S-95 - 13.339.82 14,485.81
asa:a:tu::emsls_f.]ﬂg.&._l_.d.oume pin 31.27 14,517.08
OASHNG SFETING DELER ATHELLY BUSHING : 1.00
E=SEIEctnusTBEErDsToeEsecapzzapse_Elevation 28.15 14,546.23

CASING SETTING DEPTH AT BRADENHEAD
Seal Assembly spaced out to elongate 11.82'

Casing Running Data: . Start Time Finish Time _ Torque Applied ' - ft. lbs.
Reciprocated? Length Strokes Csg. Shoe Type & Manufacturer:
Collar Type & Manufacturer Float Equip. Performance

CEMENTING DATA:

Cementing Company .__NOone District String Field Engineer __B_Blake
Type, amount, and position of wash used: None
Ptugs used: Top None Bottom: Nore Displacement Fluid___None
Calculated Disptacement: __NONE Actual Displacement_NONE Type pump used to Disp._NOne
Pumping Rate: Mixing: _NONE N"ebbl./mm : Displacing: NONE _____ bbl./min. Calcutated excess_NONE ¢ Catiper
Table
Volume API Class Cement + Additives . Slurry Wt. Mixing H20 Slurry Yield  Slurry Vol. Purnomq Time
. {2 /igal) 1gairsk.) {CFisk.)  (CF) iBbis.) (Pilot) " (Blend)
Hone
None
Cementing Detail: Start Mixing {AM) (PM) Bump Plug (AM) (PM)with psi  Held min.
Returns % Cementfinalwt, ______# Csg.wt.inar__NONE® & Csg. wt.in mud & Hung with »

Csq. returned __ Additional information and remarks

Date lssqed: -2/26/81

Technadril Engineer




Wel MG T __Amoco.  FEEN! Date_%/;@y_f_o..

k . 174 -
Size_ 30  wi l_ whattg. prive P4fE pe:c

' Rn.

Make
FEET | - FEeT FEET FEET FEET
1 20165 | oufr
2| 27160 | puy
3132160 | p &t |PreicE | REMsdEr Fre
4 beed
5
6
7 3| Aoz | Jevvors
8 Raedep low beaabes
9
10
411
12
13
14
15
16
17
18
19
20
Total No. Joints Feet
. CASINGI_ TUBING
Float Shoe Down Meas.
Float Collar —Jts. - _Tbg. ..
'Total Pipe Choke At
' P | S T R
Out Joints. ... Side Seals
Pipe In Hole Tail Pipe
Down Meas. Swung At ,
Casing Seat Off Bottom
15t Collar__ Ft. Below Csghd. | Packer Set At

Tallied By:/M_&P z W:
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A.10 5 1/2" Tubing and Liner Specificatibns



15740.00"
2.00"
15738.00"
1.75"
15736 .25"
74.13"
15662.12"
1.15'
15660.97."
.82"
15660.15"
615.86"
15044.29"
9.64"
15034.65"
466.73"
14567.92"

9.41"

14558.51"
24.67'
14533.84"

A-71

MGT - DOE - AMOCO FEE #1
5%" TUBING & LINER SETTING
LINER

'T.D. of 6%" hole

Suspended off bottom '

BOT Double Float Sboe

2 jts. - 5%" 25.54# S0095 FL4S casing
BOI Double Float Collar

BOT Liner Plug Latch In Collar

PBTD

15 jts. - 5%" 25.54# S0095 FL4S casing
BOT PBR (4.50" 1.D.)

11 jts. - S" 25.54# S0095 FL4S casing

BOT Type CMC Liner Hanger

BOT 6%" 0.D. X S5%" I.D. PBR
Tep of liner assembly



15660.15"
1126.31'
14533.84"
24.00'
14557.84"
11.61'
14546.23"
25.66'
14520.57*
39.64"
14480.93"'
.80'
14480.13"
4,22'
14475.91"
.85'
14475.06'
1074.16'
13400.90"'
.96'
13399.94°
13340.12*
59.82'
16.92'
42.90°
.75
42.15'

- 13.00°'
29.15°
1.00'
28.15"
28.15"'
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MGT - DOE AMOCO FEE #1
54" TUBING & LINER SETTING
TUBING

PBTD 5%" 25.54 S0095 FL4S casing

Liner Assembly above latch in collar

Top of BOT (5%" I.D.) PBR

Length of BOT PBR

Bottom of BOT PBR

Seal Assembly suspended off btm. of PBR
Bottom of -BOT (5%" X 4 1/8") seal assembly
BOT Seal Assembly (5%" X 4 1/8")

Top of locator sub on BOT Seal Assembly

1 je. of 5%" 25.54# S0095 FL4S casing
Crossover - 5%" 26# P110 FL4S X LT&C (ABC mod)
Baker model 'L' sliding steve

Crossover - 5%" 26# P110 FL4S X LT&C (ABC mod)
26 jts. 5%" 25.54 S0095 FL4S

Crossover - 5" 26# P110 Exline X FL4S

337 jts. S%" 23# C-95 Exline

3 pup jts - 54" 23# C-95 Exline

Double pin sub - 5%" 23# C-95 Exline

1 pup jt. - S5%" 23# C-95 Exline

Tubing hanger bushing

RKB to GL
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A.11  Coring Procedure
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(OAING 1OG fiom
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CORING IO¢ from .
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A-12 Core Analysis Report



LUNEC LABURAIURIED, INC,
Petroleum Reservolr Engineering
DALLAS, TEXAS

CORE ANALYSIS REPORT
FOR
MAGMA GULF - TECHNIDRILL

D.0.E.~AMOCO FEE NO.1
WILDCAT
CAMERON PARISH» LOUISIANA

6L~V



A-80 CORE LABORATORIES, INC.
8

June 22, 1981

Magma Gulf-Technadril
1111 Fannin Street, Suite 1010
Houston, Texas 77002

Subject: Core Analysis Report
D.O.E.-Amoco Fee No. 1
Wildcat
Cameron Parish, Louisiana
CLI File No.: . 2202-12070

Gentlemen:

Diamond coring equipment and water base drilling fluid were used to core the
Frio formation, intervals 15144.0 feet to 15201.0 feet, 15389.0 feet to
15411.0 feet and 15600.0 feet to 15634.0 feet, in the subject well. Recovered
cores from these intervals were sampled and preserved at the well site

by a geologist from Core Laboratories, Inc., as directed by a repre-

sentative of Magma Gulf-Technadril.

These samples were transported to Core Laboratories, Inc., in Houston, Texas,
where a conventional core anlaysis was performed on the core. The results

of these analyses are presented in tabular form on pages 1 through 2 of this
report.

Gamma radiation measurements were made on the entire core from the subject
well and are presented in graphical form on the enclosed Core-Gamma Correla-
tion log. ‘

The core remnants from the subject well were split and preserved in sealable
plastic and then shipped as per instructions fram Magma Gulf-Technadril.

It has been a pleasure to be of service.

Very truly yours,
OORE LABORATORIES, INC.

ik & Sy~

Mike E. Foley
Laboratory Manager

_ MEF/pls



HAGMA GULF -- TECHNIDRILL DATE ¢ 7-JAN-81
H.O.E.fAMOCO FEE NO.1 - FORMATION ¢ FRIO
WILDCAT DRLG. FLUID?

CAMERON FARISHs LOUISIANA LOCATION

CONVENTIONAL CORE ANALYSIS

SMP ' ' FERM MD (KA) FOR OILZ WTRZ PROB
NO DEFPTH HORZ VERT % FORE FORE FPROD

000 h s me T G bt G s s s e T . S S Er ey e Gord Sent SeD S Shh mmy 000 Wi S Ghm s AR S Wl - o o s s - e o o —

CORE NO.1 15144,0 - 15184.0 CUT 40 FT REC 35 FT
1 15144,0-44,4 27, 34, 16:6 0.0 48.5

1514404—5200
2

15152,0-52.4 32, 2.65 14,3 0.0 39.3
15152.4-63.0 :
151583.0-79.0

15172.0-84,0

CORE NO.2 15185.0 - 15201,0 CUT 16 FT REC 12,5 F

15185.0-91,0 .

3 1519100‘9104 1220 830 1603 0.0 7102
15191.,4-97.5
15197.5-01,0

CORE NO.3 15389.0 - 15411,0 CUT 22 FT REC 16.5 F

15389.0-03.0

4 15403.0-03.5 ~ 3670, 352646, 24.3 0.0 81.2
15403.5-05.0 ‘
15405,0-11,0

~

CORE NO.4 15600.0 - 15634,0 CUT 34 FT REC 32 FT

1560000‘0401‘
1560401—0405 4029,

w!
L J

r3
o

18,8 0.0 49,3

<

GASZ
. BULK

4.6

P9

GRAIN
DEN(M)

vt o o e s

2:66

2,67

2464

2465

2.66

PAGE 1

FILE NO ! 2202-12070-3
LABORATORY ! HOUSTON» TEXA
ANALYSTS ¢ MASON
ELEVATION ¢

DESCRIFTION

S D Gty Vs ems sors win S YE Boen GAem SHmm s Sieh 8 N MS et Ees Feo® TSN D Fedb boup e e ¢

SD F-MG SSLTY N FLU

- NO ANALYSIS BY REQUCST

8D F~MG SSLTY N FLU
NO ANALYSIS BRY REQUEST.
SHALE

LOST CORE

18-y

NO ANALYSIS RY REQUEST
S0 M-CG SSLTY N FLU

NO ANALYSIS LY REQUEST
LOST CORE

NO ANALYSIS LY REQUEST
S M-CG SSLTY N FLU

NO ANALYSIS EY REQUEST
LOST CORE

NO ANALYSIS EY REQUEST
SD F-YFG SLTY N FLU




CORE LABORATORIES, INC. FAGE 2
Petroleum Reservoilr Engineering
DALLAS, TEXAS

MAGHA GULF -~ TECHNIDRILL DATE i 7-JAN-81 “FILE NO ! 2202-12070-3
NDGE-AMOCO FEE NO.1, FORMATION ¢! FRIO LARORATORY?! HOUSTON» TEXA!

CONVENTIONAL CORE ANALYSIS

SMP FERM MII (KA) FOR 0ILZ WTRZ PROB GASZ GRAIN

NO NEFPTH HORZ " VERT Y4 FORE FORE FROD  BULK DEN(M) DESCRIFTION
15604.5-32,0 NO ANALYSIS RY REQUEST
15632.0-34.0 LOST CORE

(M) = MEASURED

8-y




HAGMA Gv...¢ = TECHNIDRILL
n.0,E.~ AMOCO FEE NO, 1 -
WILNCAT
15144
2202-12070
‘SIEVE ANALYSIS DATA

us SAMFLE CuM%Z

INCHES MM MESH UwrTsS ZUTS UTS .

0.0146 0.4204 40 2,57 13,8 13.8

- 0.0139 0.3534 45 1,84 ?.9 23.7
“““““““ 000098 0.2500 60 5018 2707 5104

FGR 0.0083 0.,2102 70 3.99  21.4 72.8

’ 000070 0,1768 80 2037 1207 BJQ\J

0.0059 0.1487 100 1.31 7.0 P2.5

~~~~~~~~ 0.0049  0,1250 120 0.32 1.7  94.2

" VFGR 0.0041 0,1051 140 0.34

1.8 96.0

- 0,0035 0.0884 170 0.24 1.3 973

L e e 0.0025 0.0625 = 230 0.39 2.1 99.4
SILT . 040021 0.0524 270 - 0.07 0.4 ?9.8
0.0017 0.0442 3253 0.04 0.2 100.0

‘ 0.01 0.0 100.0

’ , - " TOTALS 18.67 100.,0 100.0
MEDIAN GRAIN SIZE = 0.,0099 * ¢ 0,2517 MM)

MEAN GRAIN SIZE CALCULATED FROM 68.0%Z OF THE DISTRIBUTION = 0.,0103 * (
STANDARD DEVIATION CALCULATED FROM 68Z OF THE DISTRIBUTION = 0.5593 PHI

LUEPIIPIENT OF SKEWNESS CALCULATED FROM 687 OF THE DISTRIRBUTION =-0,1521
TRABK’S SORTING COEFFICIENT = 1,3028

ING UFFIPIENT DATA TO CAlLULATE ANDITIONAL STATIaTICS

0.2618 MM ).

£8-v




SIEVE ANALYSIS REPORT

A-84
company _ MAGMA GULF-TECHNIDRILL _______ DEPTH _ 15144  _ souRrce : .
WELL D.0.E.-AMOCO FEE NO. 1 FILE NO; 2202-12070
preco_ WILDCAT oate__1-0-81 Loss g %
counTy __ CAVERON PARISH state LA ORIGINAL q
PL. WT.
DESCRIPTION : SPL 18.67 100.0
T8
8 8"
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=
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1 -
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MAGMA GULF - TECHNIDRILL
WILDCAT . o
15152

2202~12070

INCHES

00,0166
'0.0139

mmmmmnm - 0,0098

CFGR - 0,0083
‘ .0.0070
0.0059

————————— 70,0049

: vFGR . 0.,0041

0.0035

e 040025
CSILT - 0.0021
040017

‘MEDTAN GRAIN SIZE = 0.0113 * . ( 0,2868 MM)
TRASK’S SORTING COEFFICIENT = 1,3626 L
INSUFFICIENT DATA TO CALCULATE ADDITIONAL STATISTICS

01

SIEVE ANALYSIS DATA

04,4204
0.3536
042500
~0.2102

0.1768
0.1487
0.1250
0.,1051

0.0884

0.0526

0.0442

us
MESH

e

40

45

60

70

a0
100
120
140
170
230
270

325

TOTALS

SAMFLE
WTS

4.01
2431
- 5.28
2.67
1.63
© 1422
0.41
0.43
0.30
- 0.09
0407
0.01
18,91

ZUTS |

- einn e -

21,2

12,2

o $

27,9
14,1

8.6

6.4

2.2

2,3
1.6

2.5

0.5

0.4

0.1

100.0

cunz

Wwrs -

21.2

33.4
6143
75.4
84,0

90,4

9246

94,9
9645

99.0
P95

99,9
100,0
100,0

68~y




A-86

company __MAGMY GULF-TECHNIDRILL perTH _ 15152 _ SOURCE .
WELL D.0.E.-AMOCO FEE NO. 1 FILE NO. 2202-12070
freLo WILDCAT pate _1-9-81 Loss q %
: CAMERON PARISH state LA ORIGINAL
COUNTY
v see.wr, 18,019 | 1000
DESCRIPTION S =
. S5 El"
« vv vlvliger | 100.0
ad
-
s <R 3|8
< TR 17 l1s.00 99.9
S Lzale
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MAGMA GULF - TECHNIDRILL

n.0.C. - ANOCO FEE NO., 1 '

WILDCAT

15191

2202-12070 ,
SIEVE ANALYSIS DATA

US - SAMPLE -  CUMZ

INCHES MM MESH UTS  ZWTS utTs

0.0166 0.4204 40 1.71 7.1 7.1

: 0.,0139 0.3536 45 4,25 17.7 24,8
———————— - 0.,0098 0.2500 60 . 9.32 38.8 63,6
FGR 0.,0083 0.2102 - 70 3¢76 15.6 79.2
0.0070 0.,1768 80 1.74 7.2 B6.4

0.0059 ° 0.1487 100 1.09 4.5 20,2
———————— 0.0049 0.,1250 120 0.33 1.4 92.3

VFGR 0.0041 0.1051 140 0.46 1.9 94.2

- 040035 0.0884 170  0.34 1.5 P57
-------- 0.0025 0.0625 230 0.51 2.1 97.8
SILT 0.,0021 0.0526 270 0.39 1.6 P94

0.0017 0.0442 = 325 0.09 0.4 99.8
- 0.03 0.2 100.0
TOTALS 24.04 100.0 100.0
MEDNIAN GRAIN SIZE = 0,0112 * ( 0.2857 MM)
HEAN GRAIN SIZE CALCULATED FROM 68,07 OF THE DISTRIRUTION = 0.0108 * (
STANDARD DEVIATION CALCULATED FROM 68% OF THE DISTRIDUTION = 0.,4996 PHI
COEFFICIENT OF SKEWNESS CALCULATED FROM &8% OF THE DISIPIBU1ION = 0.1847
TRAGK’S SORTING COEFFICIENT = 1,2573 '
INSUFFICIENT DATA TO CALCULATE ALDITIONAL STATISTICS

0.2737 MM )

L8-Y



SIEVE ANALYSIS REPORT
A-88 .
COMPANY Psms %lgggcmHg DEPTH HmEH mocmﬂm

WELL D.0.E.-AMOOO FEE NO. 1 FILE NO. 2202-1207

FIELD WILDCAT oate 6-22-81 Loss g %
county ___CAMERON PARISH state 1A ORIGINAL 9 T
. WT. {
DESCRIPTION SPL. WT. 24.04 100.0
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MAGHA GULF -~ TECHNIDRILL:
n.0.Ee -~ AMOCO FEE Nu. 1
WILDCAT

15403

2202-12070 ’ ‘
SIEVE ANALYSIS DATA

. US SAMPLE . ocuMz
INCHES MM MESH = WTS ~ ZWTS . WTS

10,0166  0.4204 40~ F.48  15.6  15.6
| : 0.0139 ©0,3536 A5 4,96 22,2 37.8
Cmeedmmee 00,0098 0 0.2500 0 60 9.50 42,5 - 80,3
" FGR 10,0083 0.2102 © 70 2,27  10.2 90,5
" - 0,0070  0,1768 BO 0491 4.l 94.6
© 1 0.0059 0,1487 100 0,57 - 2.5 97.1
————— 0:0049  0.1250 120« 04,17 = 0.8 97.9

VFGR 0,0041 =~ 0,1051 140 - 0.14 0.6 98,5

04,0035 0,0884 170 0,10 0.4 98,9
mmmme—e= 10,0025 - 0,0625 230 0,15 0.7  99.6

SILT"* ©0.0021 . 0,0526 . 270 0.02. 9.1 99.7-

10,0017 - 0.,0442 325 0,03 0.1 99

0,03 0,2 100,0°
TOTALS 22,33 1oo 0 100.,0

MEDIAN GRAIN SIZE = 0.0127 *  ( 0,3220 MM)

HEAN GRAIN SIZE CALCULATED FROM 68,0% OF THE DISTRIBUTION = 0.0125 * ¢
STANDARD DEVIATION CALCULATED FROM 6B8%Z OF THE DISTRIBUTION = 0,4057 FHI
COEFFICIENT OF SKEWNESS CALCULATED rnun 687 OF THE DISTRIBUTION = 0,0765

TRASBK’S SORTING COEFFICIENT = 1,212
INSUFFICIENT HATA TO lﬁILULA1E ADNITIONAL bTATI TICS

0.3174

MM )

S
5
¥ r?{

68-Y



CORE LABORATORIES, INC.
SIEVE ANALYSIS REPORT

A-90 .
company __ MAGMA GULF- CHNTDRILL oepTH 15403 SOURCE
WELL D.0.E.-AMOO0 FEE NO. 1 FILE NO.  2202-12070
FIELD WILDCAT DATE 6-22-81 LoSS g
county__ CAMERON PARISH state__ LA . ORIGINAL 9
DESCRIPTION SPL.WT. | 22.33" | 100
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MAGMA GULY - TECHNIDRILL
I.0.E.~- AMDCO FEE NO. 1
WILDCAT '
15604

2202-12070

—nt cout are W ot i s

- o nn o tn oee et me

MEDIAN GRAIN SIZE = 00,0045 *

COEFFICIENT OF
TRAGK’ S

INCHES

s bese tots so0e e outs

0.0139
0.0090

10,0083
0.0070

0.0059
0.0049
00,0041
0.0035
0.0025

0,001

0.0017

SIEVE ANALYSIS DATA

UsS SAMFLE

MM MESH WTS
0.3536 45  0.51
0.2500 60 3,59

00,2102 70 2,90
0.1768 80 2.6

0.1487 100 3436
0.1250 120 2,23

0.1051 140 1.97
0.,0884 170 1.23
0.0625 230 1.63
0.0526 270 0.31
0+0442 3235 0.47
’ 1.36

TOTALS 22,22

¢ 0.1641 M)
MEAN GRAIN SIZE CALCULATED FROM 68,07 OF THE DISTRIBUTION =
STANDARD DEVIATION CALCULATED FROM 68% OF THE DISTRIBUTION

STATISTICS

ZUTS

P

2.3
16,2
13.0
12.0
15.1
10.0

8.9

95

7.3

1.4

241

6.2

100.0

CUNZ
Wwrs

23
18.5
315
43,5
9846
68.6
775
83.0
20.3

?1.7

?23.8
100.,0
100.0

0.,0060 " (

0.8050 FHI

» SREWNESS CALCULATED FROM &687% OF THE UIoWhIHUTIUN = 0.,1861
SORTING COEFFICIEMNT = 1,4382
INSUFFICIENT DATA TO CALCULATE ADDITIONAL

0.1531

MM )

16y



MAGMA GULF-TEQHNIDRILL

A-92

COMPANY peprTH _15604 SOURCE .
WELL D.0.E. -AMOOD FEE NO. 1 FILE NO._2202-12070
FIELD WILDCAT DATE 6-22-81 Loss %
county___ CAMERON PARISH state__LA ORIGINAL ] T
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MAGMA GULF-TECHNADRIL
D.0.E.-AMOCO FEE NO. 1 d
WILDCAT

CAMERON PARISH, LOUTSIANA

30C MAGMA GULF-TECHNADRIL
1111 FANNIN STREET, SUITE 1010
HOUSTON, TEXAS 77002

CORE LABORATOR!ES “INC,
Puroleum Reservoir Engineering
DALLA' TEXAS,

DATE 7-JAN-81

DISTRIBUTION OF FINAL REPORT

FIIE NO.:
LABORATORY
ANALYSIS:

2202-12070
HOUSTCN, TEXAS
HMASCN

£6-v




CORE LABORATORIES, INC. Petroleum Reservoir Engineering

A-94 ‘ ’
wPANY__ MAGMA GULF-TECHNIDRILL FieLo _ WILDCAT _FiLE __2202-12070

L D.0.E.-AMOCO FEE NO.1 CounTY.CAMERON PARISH _DATE 1-9-81

SATION sTATE __LOUISIANA X ___ELEZV.

CORE-GAIARA SURFACE LG | . COREGRAPH
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CORE LABORATORIES
SIDE WALL CORE ANALYSIS

DEFTH PERM POR OILZ WTRZ PROB OILZ GASZ GAS CRIT . :
FEET MD(X) 4 PORE PORE PROI» BULK BULK DET WTRZ DESCRIPTION

6490,0 680, 29.1 0.0 B1.3 WTR 0.0 &.7 O 34 5D VUFG SELTY ND FLU
6990.0 |  EMPTY BOTTLE

7020,0 200, 30.7 0.0 81,5 WTR 0,0 5.7

0 40 SD VFG CLN QP‘FLU
7050.0 480, 29,0 0.0 81,6 WTR 0.0 5.3 O 39 8D UFG SSLTY ND FLU }
7070.0 410, 28.4 0.0 81,5 WTR 0.0 5.3 0 40 SD UFG SLTY NO FLU 9
7090.0 ?ab. - 30.8 0.0 84.4 WIR 0.0 4.8 O 35 SD FG SSLTY NO FLU
7120,0 920, 30.7 0.0 82,1 TR 0.0 5.5 0 36 SO FG SLTY NO FLU
9400.0 | 0 SHALE
94200 0 SHALE
9440.97 0 SHALE SCALC
9480, 0 | EMPTY BOTTLE
9500,0 . : . EMPTY BOTTLE
9510.0 0 SHALE
9580.0 0 SHALE VCALC

?600.0 ' 0 SHALE VCALC




CORE LABORATORIES
SIDE WALL CORE ANALYSIS

c DEFTH PERM FOR OILZ WTRZ PROE OILZ GASZ GAS CRIT
FEET MD(X) % PORE FORE PROD BULK BULK DET WTRZ - DESCRIPTION

L —— —— — g - s e - . - -y = oo e - o w- v e s m man e @6 e e 0 Gt wis BN D OIS SN DD I GU TP GG GO SD GMG (I EREP SO BI0E SN Gt CAF BD Gin GUED GLUD VIR SV SN GHIU SIS SONP SFY

a1 9630,0 0 SHALE LMY
0 9700.0 0 SHALE LMY
1 9710.0 0 SHALE LMY
.4 9720,0 0 SHALE
.0 1003040 EMPTY BOTTLE
.3 10050.0 0 SHALE -
- . : '
.0 10070.0 EMPTY BOTTLE &
.2 102000 0 SHALE LMY
.0  10210.0 EMPTY BOTTLE
.3 10220.0 0 SHALE
.0  12875.0 EMPTY BOTTLE
.0 12B895.0 EMPTY BOTTLE
.0 1305540 EMPTY BOTTLE
.0 13065.0 EMPTY EBOTTLE
.8  13085.0 0 SHALE

+8 ° 13120.0 480, 24.6 0.0 76.9 WTR 0.0 5.7 0 35 SD VFG SSLTY SCALC NO FLU
0 13835.0  250. 23.3 0,0 85.1 WTR 0.0 3.5 0 40 SD VFG VSSHY 8SLTY NO FLU




.0
.0
0

E

4

.4

.0
.9
.9

vy

~90

'.5
ob

DEFTH
FEET"

13953.0'
13575;6
139“6 o'
13945 0o
14035.0:
14055 .0
14305 0
143"7 0
14345 ox

14445.0

14475.,0

14595.0

14607.0

14632.0
14645.0

14846.0
'14856.0

’  °;9'

. 1.4

14,

FPOR
y 4

24,1
19.5
17(6

16.3

17.4°

0OILZ%
FORE

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0

0.0

0.0

WTRZ
PORE

75.4
84,4
81.1
799
82.8
81.8
86.5

7644

80,0

81.5

CORE LABORATORIES
" SIDE WALL CORE ANALYSIS -

GASZ GAS CRIT

PROB OILZ S
PROD BULK BULK DET WTRZ
WTR 0.0 5.9 0 37
(6) 0.0 3.0 0 &7
(6) 0.0 3,3 0 &9
MTR - 0.0 5.5 0 52
WTR 0.0 3.8 o0 52
WTR 0.0 3,0 0 57
MTR 0.0 2.8 0 &1~

oﬁ

4

X
(6) 0,0 3.9 0 49
(6) 0.0 3.5 o0 70

0
WTR 0,0 3.7 0 &3
(3) . 0

DESCRIPTION

______;-_-_-__-____--____-_-_

sn qu SLTY CALC NO FLU
str vqu LAM SCALC NO FLU
SILT vsnv SCALC NO FLU
éILf:OCALC»No FLU

SILT an NO FLU

SILT ssuv LAM SCALC NO FLU

SILT SSHY HARD SCALC NO FLU :

EMPTY BDTTLE
SHALE LMY NO FLU
SHALE LMY NO FLU -
SHALE

SILT VSHY LAM LMY NO FLU
EMPTY BOTTLE - :

SILT VSHY LMY NO FLU
SHALE

SILT SHY LMY NO FLU
SILT SHY CALC NO FLU
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DEFTH
FEET

14868.0
14923,0

14935.0
14952,0

14975.0
14980.0
14990.0
15000.0
15010.0
15020.0
15025,0
15030.,0
15040,0
15045, 0
15050,0
15060,0
15070,0
15075.0

11.

POR
4

17.1

19.5

20.0

CORE LABORATORIES

SIDE WALL CORE ANALYSIS

OILZ WTRZ
FPORE PORE

0.0 86,2 (6)

0.0 78,9 (&)

(3)

0.0 78,1 UTR

7020,

PROD

0.0 4.1

0.0 4.4

0.0 3.4

0,0 4.5

7050,

7090,

PROE OILZ GASZ GAS
BULK BULK DET

CRIT

WTRZ DESCRIPTION

SHALE SSLTY NO FLU
67 SILT VSHY VCALC NO FLU

EMPTY BOTTLE
67 SILT SHY-VUSHY LAM LMY NO FLU

EMPTY BOTTLE
EMPTY BOTTLE
SILT SHY LMY
EMPTY BOTTLE
EMPTY EBOTTLE
EMPTY BOTTLE
EMPTY BOTTLE
EMPTY BOTTLE
'EMPTY BOTTLE

65 SD VFG SHY-VSHY.LAM CALC NO FLU
SHALE
EMFTY BOTTLE

59 SILT SSHY SCALC NO FLU

52 SILT SCALC NO FLU

NO FLU

NOUBLE SHOTS

(3) INSUFFICIENT SAMPLE
(4) LOW PERMEABILITY

(%) PERMEABILITY VALUES FOR PERCUSSION TYPE SIDEWALL

CORES DETERMINED EMPIRICALLY.
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'CORE LABORATLRIES
SIDE WALL CORE ANALYSIS

DEPTH PERM FOR OILX WTRZ PROBR OILZ GASZ BGAS CRIT
FEET MD(X) % PORE PORE PROD BULN BULK DET WTRZ ‘ DESCRIPTION

NOTE?: CRIT WTRZ IS AN ESTIMATE OF THE MAXIMUM WATER EACH SAMPLE COULD CONTAIN IN THE FORMATION IF
IT IS HYDROCARRON PRODUCTIVE, IT IS SOLELY DEPENDENT UPON THE FERMEARILITY AND FOROSITY AND HAS NO
RELATIONSHIP TO THE WATER X PORE MEASURED IN THE SAMPLE. IN PRODUCTIVE ZONES THE WATER SATURATION
CALCULATED FROM THE INDUCTION LOG TRUE RESISTIVITY SHOULD BE LESS THAN THE CRITICAL WATER. -

66~V

MAGMA GULF-TECHNADRIL

1111 FANNIN ST., SUITE 1010
HOUSTON, TX 77002

ATTN: BOB ROGERS +(6)
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Mineral Content Determinations -
for
MAGMA GULF

Wildcat

Magma Gulf-Amoco Fee No. 1 Well .
Cameron Parish, Louisiana
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‘ CORE LABORATORIES, INC.

Special Core Analysis

November 20, 1980

 Magma Gulf
430 Highway 6 South, Suite 208
Houston, Texas 77079

Attention: Mr. R. W. Rodgers

Subject: Mineral Content Determinations
Magma Gulf-Amoco Fee No. 1 Well
Wildcat
Cameron Parish, Louisiana
File Number: SCAL-308-80420

Gentlemen:

On or about September 26, 1980, core material from the subject well wds
submitted to the Special Core Analysis Department of Core Laboratories, Inc.,
at Dallas, Texas, with a request for Mineral Content Determinations by X-Ray
Diffraction. Portions of the samples, which represented depth intervals of
7020, 7050, and 7090 feet, were analyzed in bulk utilizing an X-ray diffraction
technique with mono-chromatic CuKe radiation. The results are presented in
tabular form on Page 1. It should be noted that the sample from a depth of
7020 feet contained a large quantity of barite, possibly as a result of con-
tamination by drilling mud. The tests also indicated the presence of some
clays; however, only through clay analysis can the amounts be quantified.
In the absence of further analysis, standard procedure is mathematical normal-.
ization of the remaining minerals present to 100 percent total.

- It has been a pleasure performing this study on behalf of Magma Gulf. We
regret that this report was delayed pending notification of whether further
analyses would be required. Should there be any questions concerning the
test results, or if we could be of any further ass1stance, please do not
hesitate to contact us.

Very truly yours,
Core Laboratories, Inc.
John A. Koerner, Laboratory Supervisor

Special Core Analysis

JAK:CAD :kw
7 cc. - Addressee



CORE LABORATORIES, INC.
Petroleum Reservoir Enginem'ng
DALLA.S, TEXAS 76247

Page 1 of 1
File SCAL-308-80420

Mineral Content Determination
(by X-ray Diffraction)

201~y

Sample Number 26 ' 23 21

Sample Depth, Feet: 7020 ' 7050 7090

Particle Size of Whole Whole Whole

Sample Fraction: Rock Rock Rock
Mineral Percent of Sample Analyzed

Quartz 54 ' 89’ 97

Felqspars 07 11 03

Calcite 07 TR

*Barite (Mud contaminant) 32*

* Inseparable
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A.13 Temperature Surveys
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TEMPERATURE SURVEY -
MAGMA GULF-TECHNADRIL/DOE
AMOCG FEE NO.1
TEST  WELL
150 200 250 300 330

o UNCORRECTED OPEN HOLE LOG
0 GRC TEMPERATURE PROBE
A SCHLUMBERGER TEMPERATURE LOG
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A.14 Perforating Procedure



1.

10.

11.

12.
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MGT - DOE -~ .AMOCO FEE NO.1

PERFORATING PROCEDURE

Check pressure on tubing and casing. If no pressure or pressure bleeds

off remove blanking cap.

Remove FMC back pressure installed in 5%" tubing hanger. This back pres-
sure valve is constructed in two parts: one part is a 5" seating as-
sembly which is landed in the 3%" tubing hanger the second part to a

2" back pressure valve which seats in the 5" seating assembly. FMC will
be able to determine whether there 1is pressure below the back pressure
valve or not by running a manual back pressure setting tool. If there
is no pressure remove the back pressure valve. If there is pressure,
install and test Schlumberger's 10,000 psi lubricator and use a wireline
retrieveing tool and bumber jars to retrieve the 2" back pressure valve.
Once the 2" back pressure valve is removed, bleed off the trapped pres-
sure. Remove the lubricator and retrieve the 5" seating assembly with
FMC's equipment.

Install and test Schlumberger 5%" 10,000 psi lubricator.

Run a 4" gauge ring and junk basket to 15,660' PBTD.

Run a temperature survey 15,660'. Instruct logger to construct tem-
perature profile graph on 100' spacing.

Run a Gamma Ray - Collar Locator Log to 15660' and correlate with the
Cement BondLog Gamma Rav ran on 2/16/8l. Special attention to be
given to define position of: 1) The BOT PBR at approximately 15034’
to 15044' 2) The BOT PBR and seal assembly at approximately 14520'
to 14534' (Note: The seal assembly bottom was landed approximately
12' off of the bottom of the BOT PBR - special effort to confirm this
position should be made) and 3) The Baker model 'L' sliding sleeve

at approximately 14476' to 14480'. See attached tubing setting detail
for aid in counting collars.

Run Schlumberger's Electronic Thickness Log from 15660' to 0'. As in-
structed in step 5, confirm position of the previous listed equipment.
The position of all three of these items is critical to the life and
safety of this well.

Retest 10,000 psi lubricator.

Go in hole with a 35' Schlumberger 2 7/8" Hyperdome (3 1/8" charges) with
4 shots per foot. Pressure up on casing side to 1,000 psi. Pressure
up on tubing side to 3,000 psi. ( This should allow for a differential of
1,000 psi into the wellbore). Expect for shut in wellhead pressure to be
approximately 4,000 psi after perforating. Perforate from 15387' to
15414' EL. Note: Drawing of gun.

Rig down Schlumberger.

Flow well and monitor returns. Expect to recover 300+ BBls of 10.0 ppg
brine water prior to production of formation water (expected to weigh

8.9 ppg).

Flow test well as per Testing Departments recommendations,
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T :
1.5 o HONOCABLE  HEAD v
1T5' léommeme CASING COLLAR LOCATOR 1 11/16 0.D.
A A
5; SHOT PORTS @ 180° PHASE
o §
g
c "
o’ ’

6.0' PV le———4' x 2 7/8" HYPERDOME GUN

i‘ " Shape charge specifications

p 14 gr explosive load

0 0.37" entrance hole diameter
IA A 16" effective penetration

0,5’ O | €~ SELECTIVE FIRE SWITCH SUB

'25.0' o3 | 23 X 2 7/8" HYPERDOME GUN
p , ~ ‘Shape Charge specifications

[}

. 14 gr explosive load
’“ 0.37" entrance hole

0 16" effective penetration
)

'y )
y ' \ TOTAL TOOL LENGTH 135.0'

“70.5"  \ 7= BULL. PLUG
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A.15 Daily Dr.'i‘l;"li,ng Progress Reporf



8/19/80

8/20/81

8/21/80

8/22/80

8/23/80

8/24/80

G-004

A-110
AMOCO FEE TEST WELL

First Report. Rigged up and drilled rat hole and mouse

hole. Started to drive 30" conductor casing. Resource Rig

~ #12 went on day rate.

Finished driving 30" to 126' below GL. Rigged down diesel
hammer. Nippled up 30" bell nipple and unloaded 20" casing.

Installed shale shaker and dump trough.

Nippled up flow lines on 30" drive pipe. Rigged up floor and

equipment to spud well.

Spudded and drilled to 515'. Surveyed at 400' with 1° devi-
ation. Drilled to 550' and circulated due to excess solids.

Had pea size gravel from 450' to 515'.

Drilled to 835'. Circulated hole clean due to solids.
Strapped out of hole. Ran in hole to circulate and condition
mud. Ran survey at 835'. Surveyed at 835' with 1° devi-

ation.

Pulled out of hole to log 4 arm 60" calipers. Logged from

845' to 154'. Ran in hole to circulate and conditioned mud.v



8/25/80

8/26/80

- 8/27/80

8/23/80

A-111

Pulled out of hole to run 20" casing.' Ran 13 joints of 20"
133# K-55 B.T.C. and 9 joints of 20" 169# K-55 B.T.C. hung in
center of rotary. Ran in hole with cementing stab in equip-
ment. Circulated and conditioned mud for 5 hours. Mixed and
pumped 750 sacks of class g plus 35% silica flour plus 3%
CaClp, 13.4 1b./gal. cement for tail slurry, and 1650 sacks
lightweight plus 35% silica flour plus 3% salt, 13.4 1b./

gal. for lead slurry.

Continued cementing. 20" casing. Had 265 sacks returned on

surface. Waited on cement § hours and cut 30" and 20" pipe.

Welded 20" 3000# FMC OCT casing and tested to 1250 psi for 30
minutes. Nippled up 20" 3000# spacer spool, 20" 3000# x 20"
2000# double stddded adapter, 2-4" valves, 20" 2000# spacer
spool with 2-4" valve outlets and 20" 2000# Hydril.

Nippled up 20" Hydril BOP's. Ran in hole with 470' of 5"
D.P.  Tested 20" casing and BOP's to 1000 psi for 30

minutes. Picked up 8" Monel D.C} and 2 stabilizers. Ran in

"hole and drilled out cement and float collar.

Drilled out cement and drilled to 1500'.



8/29/80

8/30/80

8/31/80

9/1/80

9/2/80

A:112

Surveyed at 1500' with 1/2° deviation. Reamed bridge from
1485' to 1490' and drilled to 3006'. Surveyed at 2000' and
2500' with 3/4° and 0° deviation, respectively.

Drilled to 4000'. Circulated and conditioned mud to run Gyro

survey. Survey at 3500' with 3/4° deviation.

Chained and measured out of hole with Gyro-survey. Ran 4 arm
calipers from 4046' to 826'. Ran in hole to circu]ate and

condition mud to run 13 3/8" casing.

Rigged up casing crew and ran 13 3/8" casing to 4043'.
Circulated mud and tagged bottom at 4050' with 45 joints
13 3/8" 72# L-80 B.T.C., float shoe, float collar and 69
joints 13 3/8" 72# N-80 B.T.C. Circulated and conditioned
mud to cement. Pumped 1000 bbl of SAM-5 10 1b./gal. chemical
wash. Mixed and pumped 5000 sacks high temperature, low
density cement plus 1.7% Halad 22A, 1/4 1b./sack Kwik Seal
tailed by 475 sacks class "H" plus 40% silica flour plus
0.75% CFR-2 at 16.3 1b./gal.

Cemented casing to surface with 887 sacks returned. Nippled
down 20" Hydril and hung 13 3/8" casing with 200,000# on OCT

Type C-29 slips and cut 13 5/8" casing. Nippled down



9/3/80

9/4/80

9/5/80

9/6/80

9/7/80

A-113

Hydril. Tested 13 5/8" 5000# x 20" 3000# OCT C-22 casing-
head to 1400 psi for 30 minutes. Nippled up 13 5/8" Type U
10,000 psi BOP's.

Nippled up BOP's. Tested BOP's. Flange leak repaired on 4"
choke manifold. Tested pipe rams to 5000 psi, Hydril to 3000
psi, and valves to 5000 psi.

Finished testihg BOP's and repaired leaks. Rigged up floor
and made up bottom-hole assembly. Drilled out cement and
shoe and performed leak-off test. Tested to 14.0 1b./gal.
equivalent. Drilled to 4174'.

>

- Drilled to 5308'. Ran surveys at 4558' with 1° deviation,

and 5042' with 1/2° deviation.

Pulled out of hole. Circulated and conditioned mud. Ran in
hole and drilled to 6427'. Ran surveys at 5539' with 3/4°
deviation and 6000' with 1/2° deviation.

Drilled to 6929'. Circulated hole clean. Pulled out of
bottom-hole assembly and inspected same. - Tested 4" choke
line and checked manifold to 5,000 psi. Nent'in hole with
new bit and drilled to 7783'.



9/8/80

9/9/80

9/10/80

9/11/80

9/12/80

9/13/80

9/14/80

9/15/80

A-114
Drilled to 7783'. Ran survey at 7515 with 1/2° deviation.

Drilled to 7963'. Pulled out of hole to change bottom-hole

. assembly. Ran in hole to casing seat. Repaired

Crown-o-Matic and cut 93' of drilling line. Ran survey at

7963' with 1/2° deviation.

Drilled to 8525°'.

Drilled to 8840'.

Drilled to 9010'. Ran survey at 9010' with 1° deviation.
Drilled to 9082'. Pulled out of hole to change bit. Over
pulled 30,000 to 40,000# in spots. Tested 13 5/8" BOP's.
rams and all valves to 5000 psi. Tested Hydril to 3500 psi.

Ran survey at 9082* with 1° deviation.

Tested Kelly valves to 5000 psi and changed blind rams. Ran
in the hole with new bit and drilled to 9335°'.

Drilled to 9536'. Ran directional survey and pulled out of

hole.



9/16/80

9/17/80

9/18/80

9/19/80

9/20/80

9/21/80

9/22/80

A-115

Inspected drill collars and drilled to 9698'. Ran survey at
9526' with 1° deviation.

Drilled to 9904'. Circulated and conditiohed mud. Pulled

out of hole to change bit.
Drilled to 10,102'.

Drilled to 10,221°'. Circulated and conditioned mud.

Increased mud weight from 12.5 1b./gal. to 13.0 1b./gal.

Pulled out of hole to log. Ran Dual Induction, Formation
Density, Gamma Ray, Neutron, Sonic and Dipmeter Logs and took
sidewall cores. Attempted 24 shots and recovered 16 sidewall

cores across geopressured transition zone.

Circulated bottoms up with 40 units of gas. Riggéd up to run
9 5/8" casing.

Ran 8 joints of 9 5/8" P-110 47 1b./ft., 225 joints 9 5/8"
N-80 47 1b./ft. casing. Circulated bottoms up. Cemented 9
5/8" casing with Class "H" cement plus 40% Silica Flour plus
0.25% CFR-2 plus 0.1% HRS. Followed with 400 sacks Class "H"
plus 40% Silica Flour plus 0.4% Halad 22-A 0.75% CFR-2 plus
0.25% HR 12. Nippled down BOP's and waited on cement.



9/23/80 -

9/24/80 -

9/25/80 -

9/26/80 -

9/27/80 -

-9/28/80 -

A-116

Waited on cement 16.5 hours. Attempted to pull pipe. Pipe

slipped. Waited on- cement additional 6 hours and ran

temperature survey.

Cement top at 6400'; Pulled 9 5/8" casing 54" to 810,000#.
Set slips with 735,000#. Nippled up 13 5/8" 5000 x 11"
10,000 0CT C-22 ;asing head and tested to 3500 psi. Nippled
up BOP's. Ran Gyro survey from 11,007' to 3987'. Horizontal

displacement equals 51.33' at N 39° 18' W.

Tested 13 5/8" BOP rams, 1ines and all valves. Kelly valves
tested to 5000 psi. annular BOP to 3500 psi. Tested 9 5/8"
casing to 1500 psi. Drilled out hard cement from 10,012' to
10,070'.

Drilled to 10,240'. Tested casing shoe to 1500 psi.
Leak-off test performed with 14.0 1b./gal. mud to equivalent
of 16.8 1b./gal. Drilled to 10,241'. Pulled out of hole to

change bit. Ran in hoie with new bit.

Drilled to 10,344'. Pulled out of hole to change bit. Ran
in hole with new bit and drilled to 10,367'.

Drilled to 10,599'. Pulled out of hole to change bit.



9/29/80

9/30/80

10/1/80

10/2/80

10/3/80

10/4/80 -

10/5/80 -

10/6/80 -

A-117
Ran in hole with new bit and drilled to 10,757'. Ran survey

at 10,589 with 3/4° deviation.

Drilled to 10,963'. Pulled out of hole to change bit. Ran
survey at 10,950' with 1/4° deviation.

Drilled to 11,155'. Trip gas was 851 units. Background gas

approximately 12-14 units.

Drilled to 11,337 and tested BOP's. Mud weight raised to
11.6 1b./gal. Ran survey at 11,337' with 1/4° deviaiton.

Finished testing BOP's, rams, valves and kelly cock to 5000
psi. ‘Tésted‘ Hydri1 to 3500 psi. Inspected bottom-hole
assembly. Drilled to 11,495'.

Drilled to 11,700'.

Drilled to 11,915' with a drilling break from 11,728' to
11,732*. ' ’

Dri]]edvfo 11,987'. Performed directional survey and pulled
out of hole. Changed stabilizers and ran in hole. Rabbited

drill pipe looking for survey instrument.



10/7/80

10/8/80
10/9/80

10/10/80

10/11/80

10/12/80

10/13/80

10/14/80

A-118

Continued in hole to 10,200' rabbiting DP for survey
instrument. Drilled on junk from 11,960' to 11,987'.
Drilled to 12,080'.

Drilled to 12,170'.
Drilled to 12,279°.

Drilled to 12,280'. Dropped directional survey. Tested
rams, valves and BOP's to 5000 psi. Tested annular BOP to
3500 psi. Drilled to 121318'. Ran survey at 12,270' with

3/4° deviation.
Drilled to 12,430'.

Drilled to 12,460'. Pulled out of hole and changed out

stabilizers and bit. Ran survey at 12,457' - misrun.
Drilled to 12,592'.

Drilled to 12,604'. Ran directional survey. Tripped out of
the hole due to junk and ran in the hole with a Tri-State
Concave mill and 2-7" boot and milled from 12,504' to
12,607'. Pulled out of hole and layed down mill. Survey at
12,594' with 2 3/4° deviation.



10/15/80 -
10/16/80 -

10/17/80 -

10/18/80 -

10/19/80 -

A-119

Drilled to 12,750'.
Drilled to 12,872'. ‘Dropped survey and pul]éd out of hole.

Reamed from 12,800' to 12,872'. Drilled from 12,872' to
12,930'.  Drilling break at 12,808'-12,894'.  Slight
movement. Circulated and built up mud Weight to 15.3
1b./gal. Maximum gas at 1080 units.- Background gas at 280
units.  Continued to build mud weight to 15.5 1b./gal.
Background gas dropped to 19 units. Ran survey at 12,872
with 3 1/4° deviation.

Drilled to 13,126'. Dropped survey and slugged pipe. Pulled
10 strands of pipe out of hole. Hole was not taking mud.
CirCﬁlated bottoms up with maximum gas at 440 units and
excessive shale in cuttings. Mud weight at 15.6 1b./gal. mud

weight cut to 14.2 1b./gal.

Circulated out gas and pulled out of the hole. Tested BOP's
rams and valves to 5000 psi, and Hydril to 3500 psi. Ran 1n
hole and. wﬁshed from 13,050' to- 13,126', and drilled to
13,140'. Circulated to clear bottoms up with maximum gas at

1400 units, and 12,900 C12. Survey deviation of 3 1/4°.
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'10/20/80 - Drilled to 13,273'. Lost circulation with 15.8 1b./gal.

mud. Reduced circulation pressure to attempt to regain
circulation. Annufus stayed full. Attempted to circulate at

10,230'. Circulated for 10 minutes, but lost returns.

‘Waited for hole to heal. Cut down .mud weight to 15.6

10/21/80 -

10/22/80 -

10/23/80 -

1b./gal.

Waited on hole to heal. Broke circulation slowly and
circulated bottoms up. Tripped in the hole with 18 stands
and circulated bottoms up. Tripped in with 10 stands and
circulated bottoms up. Ran in the hole with 1 stand and
started to take weight. Reamed to 13,273'. Drilled to
13,335'. |

Drilled to 13,510'.
Drilled to 13,554'. Made a 20 stand short trip to 11,700

and well started to swab in with 15.6 1b./gal. mud. Drilled
to 13,556'. Circulated 15.8 1b./gal. mud. Well started

‘flooding. Shut well in with 800 psi on casing and 50 psi on

drill pipe and circulated through choke. Opened rams and
attempted to circulate. Pipe was stuck. Rﬁgged up
Schlumberger to run temperature survey. Ran temperature

survey from 0-13,520'. Bit at 13,520'.
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10/24/80 -'Ran temperature survey (HRT) and CBL- VDL GR. Temperature
survey was run from the surface to 13 550' and the CBL-VDL-GR
from 13,527° to 10 000'. Second HRT run from 9000' to
13,530'. Pumped into DP w1th.20 SPM_and 650# and 28 SPM at
~ 1050#. The formation broke down at 1250 psi.

10/25/80 - Ran 1°13/16" junk shot to 13,531. Fired junk shot to remove
jets from bit. Cemented drilling string with 530 sacks of
Class "H" plus 0.75% CFR-2 + 0.7% HR-12 Slurry with a density
of 16. 4 1b./gal. Waited on cement to set Annulus started
to flow 30 minutes after placing cement After 12 hours
pressure increased to 400 psi on DP and 210 psi on annulus.
Bled pressure on dril] pipe from 400 psi to 0. After 6 hours

annulus pressure increased to 300 psi.

10/26/80 - Ran HRT from 12,924' to 8000' and CBL-VDL-GR from 13,500' to
8000'. Hung 5" DP on rams and changed Cameron Type "D"

annulus BOP rubber. Ran Gyro direct1onal survey

RECAP OF RIG OPERATIONS FROM 10/19/80 to 10/26/80

© 0n 10/19/80 while drilling at 13,273' with 15.8 ppg mud, circulation was
| Tost. The bit was 1mmediately.oulled bac§ into the 9 §/8" casing set at
10,230'.  After waiting 3 hours c1rcu1at1on was rega1ned inside the
casing. The bit was then lowered back to bottom w1th three intermediate

stops to circulate. Large pieces of splintered shale were recovered.
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Drilling was resumed after the shale was circulated out and the hole
returned to a stable condition. A mud weight of 15.6 ppg was mixed to

avoid losing circulation again.

Drilling continued with no further problems to a depth of 13,556' with
15.6 ppg mud. Drilling was temporarily halted here to make a short trip
and pressure test the hole before penetrating a higher pressured sand
which would require an increased mud weight.  The previous Tlost
circulation problem noted above required that the hole be tested before

continuing drilling.

The bit was pulled up to 11,700' when the well started swabbing in.
Immediately the bit was run back to bottom. For one halfrhour 15.8 ppg
mud was circulated. Then the well started flowing. The Cameron annular
BOP was closed with 800 psi on the casing and 50 psi on the drill pipe.
Circulation was continued while working the pipe and checking the
returns.

The 13 3/8" Cameron Type D annular BOP started leaking excessively after
68 minutes. This short time is an extremely poor performance for this
type of equipment. This leak necessitated closing the pipe rams, which
in turn prevented working the pipe. Losing the ability to work the pipe

contributed significantly toward sticking the pipe.

Circulation was continued intermittently for 10 hours after the BOP's
were closed. Lack of a reserve pit prevented the diversion of water
contaminated mud to avoid mixing with the conditioned mud. Circulation

had to be stopped regularly to allow for conditioning the mud. Total
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actual circulation time was about 4 hours of the total 10 hours. After
the above 10 hours - all returns were: lost, and the pipe was stuck.
Apparently, the well bridged off down hole. A cement bond log was run
to determine where the hole caved in and stuck the pipe. The log
indicated some packing off behind the pipe at 9400* and also just below
the 9 5/8" casing shoe.

A temperature log was run to determine if, or where, an underground
blow-out ‘had occured. Conditions indicated that a blowout did take

place.

The annulus was then cemented to shut off the underground blowout. A
cement bond log and temperature log which were run after the cement had
set, indicatedjthejunderground flow was stopped. A directional survey
was run to recdrd theydownha]e location of the drill pipe and collars.
This was necessary to avoid drilling into them if the well was to be

eventually sidetracked.

A free-point indicator found the pipe stuck at 11,000' and free at
10,472'. VTwo string\shpts.were run and the pipe failed to back off at
10,170'. This variedfwith the results of the cement bond log which was
run earlier. ‘While preparing to run a third shot the well started to

flow. The well was then shut -in with 100 psi on the casing.

10/27/80 - Ran Gyro directional survey and reran HRT from 10,530' to
8000'. .Ran string shot and free point indicator. Pipe stuck
at 11,000'. Tried to back-off but had misrun with string
shot. Shot failed to fire,
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10/28/80 - Reran string shot and annulus started flowing. Shut well in

10/29/80 -

10/30/80 -

and pressure increased to 100 psi on annulus. Pressured up
drill pipe to 1500 psi and injected 1 bbl. at 1 bbl./min.
rate. Pressure decfined to 520 psi on dri]l pipe and
increased to 210 psi on casing. Set go plug in drill collars
at 12,900'. Perforated 5" drill pipe from 12,590' to 12,591'
with five 0.33 holes with 2 1/8" Hyperjet gun. Circulated
well at 1 BPM at 2500 1bs. Perforated from 12,585' to
12,586*' with 2 1/8" Hyperjet and circulated well at 1.5
bb1./min.

Worked pipe and attempted to esfab]ish circulation. , Pipe
parted at 4712' and well started to flow. Shut in well with
160 psi on casing. Chained 50 stands out of the hole.
Screwed into fish at 4712'. Ran Free Point Indicator.
Result showed the pipe stuck at 9350' (inside the casing).
Reran different tool with same results. Went in hole to

perforate 5" drill pipe at 10,100°'.

Perforated drill pipe at 10,120' with 2 misfires. 'Attémpted
to circulate. Perforated drill pipe at 9350'. Pulled
320,000 1bs. to 9290' before fish became free and cifculation
established. Circulated and conditioned mud. Cut mud from
'density of 15.1 to 14.0 1b./gal. to stop mud loss. Recovered

400 bbls. salt water and contaminated mud from casing.



10/31/80

11/1/80 -

11/2/80 -

11/3/80 -

11/4/80 -

11/5/80 -

A-125

Started to-pull out of the hole with the fish. Layed down 21

joints and pulled 10 stands. Master drum clutch cracked.

Repaired master clutch.

Finished repairing master clutch and finished pulling out of

the hole (steel line measure). Ran in the hole with fishing

assembly to 9354'. Worked over fish and washed over drill

pipe.

Washed over drill pipe.  Pulled out of the hole for a new

shoe and ran back in.hole to wash over'drill pipe.

Washed over the fish to 9930’ and'circuléted. Screwed into
drill pipe at 9354'. Ran Free Point and collar locator with
stfing shot and backed off drill pipe at 10,147'. Circulated
at 10,147'. Pulled out of hole with fish and recovered 27

joints of drill pipe and 2 démaged joints with perforations.

Layed down 8 joints of 7 5/8“ wash pipe. Tested BOP's rams
and valves to 5000 psi. Tested annular BOP's to 3500 psi.

Went in hole with 7 5/8" wash 'pipe fishing assembly and

started. to take on weight at 10,102'. Rotated and washed
down to 10,215'. Washed from 10,215' to 10,234' very slowly

with torque problems.



11/6/80

11/7/80

11/8/80

11/9/80

A-126

- Washed over fish to 10,235'. Well started flowing and shut

in drill pipe with 100 psi and shut in casing with 260 psi.
Increased mud weight from 14.1 1b./gal. to 15.1 1b./gal.

Shut in drill pipe pressure of 800 psi and shut in casing

.pressure of 900 psi. Circulated well for 2 hours through

choke and washed over fish from 10,235' to 10,363'.
Circulated mud cut to 15.3 1b./gal. with 360 units of gas.
Washed over fish from 10,363' to 10,521' and increased mud
density to 15.6 1b./gal. Circulated and conditioned mud
prior to backing off fish.

Circulated hole clean. Screwed back into the fish and rigged
up to run free point - string shot. Free point analysis
showéd pipe frée at 11,000 in torque and 12,000' in
tension. Backed off 5" drill pipe at 11,015'. Pulled fish
and wash pipe in to the 9 5/8' casing. Rigged down service

company and pulled fish out of hole.

Went in the hole with open-ended 5" drill pipe to 8000'.
Circulated and conditioned mud. Mud cut to 13.4 1b./gal.
with 4200 units of gas. Set open hole plug and pulled out of
hole. Plug set with 110 sacks of Class "H" plus 40% SF pius
3/4% CFR-2 plus 0.1% HR5 plug on top of fish at 11,015'.

Ran in hole to 10,550' and reamed from 10,550' to 10,579°,
drilled cement from 10,579' to 10,602'. Circulated and



11/10/80 -

11/11/80 -

11/12/80 -

11/13/80 -

11/14/80 -

A-127

conditioned mud. Mud cut to 13.2 1b./gal. with 3600 Qnits of
gas. Pulled out of the hole to 10,200' and performed leak
off test at casing shoe. Test showed 16.8 1b./gal.
equivalent. Ran Schlumberger borehole geometry tool and

logged from 10,608' to 10,234'.

Ran in hole with Dynadril for random sidetrack. Drilled with
Dynadril from 10,645' to 10,725'. Deviation of 1 3/4° at
10,623'. Began sidetrack hole at this point,

Pulled Dynadril out of the hole and changed bottom-hole
assembly to bit. Went in hole with 8 1/2" bit to 10,645'.
Drilled from 10,645' to 10,725'.

Drilled to 10,812'. Dropped directional survey and started
out of the hole. Tested the formation at 10,800' to 16.8

lb./gal; equivalent and pulled out of the hole.

Finished pulling out of the hole. Tested BOP and all valves

to 5000 psi, tested Hydril to 3,500 psi. Ran in hole and
drilled from 10,812' to 10,927'.

Orilled from 10,927' to 11,090'. Ran survey at 11,090' with
3* deviation.



11/15/80
11/16/80

11/17/80

11/18/80

11/19/80

11/20/80

11/21/80

11/22/80

11/23/80

11/24/80
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Drilled to 11,190'. Survey at 11,053' with 2° deviation.
Drilled to 11,415'. Survey at 11,197' with 2°* deviation.
Drilled to 11,537'. Survey at 11,390' with.1 1/4° deviation.
Drilled to 11,750'.
Drilled to 11,891' and started out of the hole.
Inspected bottom-hole assembly. Tested BOP's rams and valves
to 5000 psi and Hydril to 3500 psi. Ran in the hole to
11,891' Circulated bottoms up and drilled from 11,891' to
11,940°'.
Orilled to 12,130'.
Orilled to 12,203'.. Circulated and raised the mud weight

from 15.2 1b./gal. to 15.4 1b./gal. and pulled out of the
hole. Ran survey at 12,203' with 1° deviation.

- Changed swivel packing and drilled from 12,203' to 12,333'.

Drilled to 12,535°.



11/25/80° -
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Drilled to 12,614' “and circulatéd bottoms ﬁp.AVStarted to
pull out of hole. Leak off tested the formation to a mud

*’ weight ‘equivalent of 16.5 1b./gal. Pulled out of hole to

change bit. Ran in the hole and drilled to 12, 620' Survey

o at 12 614‘ with dev1ation of 2 1/2

11/26/80 -

U 11j27/80 &

Drilled to 12,723'. Worked stuck pipe free and circulated

bottoms up. Pulled 10 stands slowly, reran to bottom and

d?ﬁbﬁé&rdireéfiaﬁéftkhr;éy tool. Tested formation to 16.8

1b./gal. mud weight equivalent.

Pul]ed out of the hole to change bit ‘and position of

“""stabilizer5° ‘Ran in ho1e to 12 164 and reamed from 12,164'

11/28/80 -

' 11/29780 -

to 12,723'. Drilled from 12,723' to 12,762'. Deviation at

12,725' was 2 1/2°.
Drilled to 12,800'.

Df%iié&'t6112;894"&hd circilated mud. Dropped directional

survey and pulTed out of hole. Tested BOP's rams and all

. valves to 5000 psi, Hydri] to 3500 psi. Changed bit and

"' shock sub and ran i hole. 559{5ﬁ363’5i912;994' was 4°.

11/30/80 -

Reamed 90' slowly to 12,894*f;‘bfif]ed't6w13;077"éndxfound
top of sand at 12,905'.



12/1/80

12/2/80

12/3/80 .

12/4/80

12/5/80

12/6/80

12/7/80
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Drilled to 13,115'. Circulated hole clean and pulled out of
the hole slowly. Changed mud saver valve on kelly. Ran back
in hole and drilled to 13,117'. Deviation atv13,115' was
3 3/4°.

Drilled to 13,310'.

Drilled to 13,355'. Changed stabilizers in BHA down 30'.
Deviation at 13,293' was 3 3/4°.

Drilled to 13,519'.

Drilled to 13,550'. Circulated out and performed leak-off
test to 16.8 mud weight equivalent. Pulled out of the hole

to inspect bottom-hole.assemny. Deviation survey misrun.

Ran in the hole wiping key seats from 10,230' to 13,550°'.
Reamed 12,500' and 13,490' to 13,550'. Drilled from 13,550'
to 13,660'.

Drilled to 13,680'. ODropped directional survey instrument
and pulled out of the hole to change stabilizer positions.
Ran in hole and drilled to 13,687'. Lost circulation while

drilling. Deviation at 13,660' was 6 3/4°.



12/8/80

12/9/80

12/10/80

12/11/80

12/12/80

-12/13/80 -

A-131

Pulled out of the hole with hole swabbing. Attempted to cir-
culate at 10,2b0' and 9700' with little returns. Observed
well and let it heal. Pulled out of the hole to 7860' but

the well was still swabbing.

Pulled out of the hole to 3300'. Circulation was estab-
lished, and continued to circulate and condition mud. Ran in
the hole, circulated and conditioned mud at 4300°, 5700‘,
7500', 10,200', 11,576', and 12,952°'.

Ran in the hole to 13,687', circulated and conditioned mud.
Orilled to 13,774,

Drilled to 13,817'. Dropped directional survey. Orilled to
13,845' and circulated bottoﬁs up. Drilling break noted at
13,858' with absolute top of sand at 13,821'. Deviation at
13,812' was 6°. Drilled to 13,904',

Orilled to 13,958'. Circulated bottoms up and drilled to
14,023'. Dropped directional survey and retrieved instru-

ment. Orilled to 14,051'. Deviaiton at 14,023' was 5 1/2°.

Drilled to 14,146'.



'12/14/80

12/15/80

12/16/80 -

12/17/80

12/18/80

12/19/80

12/20/80

12/21/80

12/22/80
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Pulled out of the hole and tested BOP's to 5000 psi, Hydril
to 3000 psi. Tested kelly cocks to 5000 psi. Ran in the
hole and reamed from 14,100 to 14,146'. - Drilled to 14,171'.
Deviation at 14,100 was 5 1/4°. |

Drilled to 14,292°'.

“Drilled to 14,380°'.

Drilled to 14,450'.

Drilled to 14,480', dropped directional survey instruments
and pulled out of the hole. Inspected bottom-hole assembly
and ran in the hole. Survey misrun at 14,480'.

Drilled to 14,614'.

Drilled to 14,651' and pulled out of hole to change bit.
Survey misrun at 14,651'.

Drilled to 14,725'. Reamed 60' of hole from 14,591' to
14,651'.

Drilled to 14,818"'.



- 12/24/80

++12/23/80

12/25/80

..12/26/80

A-133

Pdl]ed-out of the hole to change bit. Tested BOP's to 5000
psi and Hydril to 3500 psi. Drilled to 14,856'. Circulated
bottoms up. Trip gas was 150 units. Camerina II Sand at

14,856'.

Drilled to 14,956'.

Drilled to 14,985'. Circulated bottoms up -and ran survey.

Deviation at 14,958' was 7°. First appearance of Miogypsina
above top of Miogyp target sand.

Drilled to 15,065'. Circulated and conditioned mud to log

- and pulled out of the hole. Top of Miogyp sand at

approximately 15,065'.. Deviation at 15,065*' was 8 1/2°.

12/27/80

12/28/80 -

Logged Schlumberger ISF-Sonic, CNL-FDC-GR, Dipmeter, and took

sidewall cores. Rigged up McCullough caliper log for 9 5/8"

~casing. Attempted 48 sidewall cores from 12,875; to 15,065.

‘Recovered 42. Recorded data from 26. Six shots lost in

hole.

Ran McCullough caliper log on 9 5/8" casing. Ran in hole to
10,200' and circulated bottoms up. = Ran to 15,065' and

circulated.
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12/29/80 - Rigged up crew., Changed pipe rams to casing rams. Ran 120

12/30/80 -

12/31/80 -

1/1/81

joints of 7 5/8", 39# SFJ casing.

Finished running 5181', 131 joints{ of 7 5/8" casing. Ran in
hole with liner hanger and set. Cemented liner with 1600
sacks TCH with 3% KC1 plus 0.6% HA 22A plus 1% CFR-2 plus
0.27% D-AIR plus 0.8% HR-12 at a slurry density of 17.0 ppg.,
with 20 bbl, ahead and 5 bbls. behind. Displaced plug down
with mud. Had 60% returns at 5 B.+ after cement started

across formation..

Finished pumping plug‘ down and pumped with 2000 psi.
Reversed out excess cement (10 bbl. of good cement) and

pulled out of the hole with liner setting assembly. Changed

casing rams to drill pipe rams. Ran in hole to 9628' with

RTTS and tested liner top to 18.1 1b./gal. mud weight
equivalent with estimated pump in rate of 2 BPM at 1300 psi.
Squeezed 150 sacks Class "H" with 20% Silica Flour plus 20%
Oklahoma #1, 1% CFR-2 plus 0.27% D-AIR and 0.2% HR-5 at a
slurry density of 16.4 1b./gal.

Waited on cement at top of liner and pulled out of the hole.

Ran in hole with 4 3/4 D.C. to 8000'.



1/2/81

1/3/81

1/4/81

1/5/81

1/6/81

A-135

Tagged cement at 9750'. Drilled out cement from 9750' to
9814' and tested liner top to 2000 psi (leaked). Pulled out
of the hole and ran in with RTTS tool and set at 9585' and
tested liner top at 2000 psi. O0.K. Differential test of

1500 psi was also 0.K. Pulled out of the hole with RTTS

tool.

Changed drill pipe rams to 3 1/2" size and tested BOP's to
5000 psi and Hydril to 3500 psi. Ran in hole to clean off
liner top at 9814'.

Ran in hole to float collar at 14,980'. Drilled out float
collar, 84' cement, float shoe and .5' of formation to
15,070°'. - Tested shoe  to 17.0 1b./gal. mud weight
equivalent. Pulled out of hole for bit and drilled from
15,070' to 15,075'.

Drilled from 15,075' to 15,144' with 533F bit (6 1/2") when

- pressure dropped on drill pipe. Pulled out of the hole to

check pipe for washout and found bit washed out in shanks.

Rigged up Schluymberger and started running RFT on wire line.

Finished RFT run with pressure differential of 1 1b./gal. or
800 psi. Ran in hole with junk mill and tandem boot baskets
and reamed 15,065'-15,144'. Conditioned mud and cut weight
from 16.2 to 15.7 1b./gal. Pulled out of hole and started in



1/7/81

1/8/81

1/9/81

1/10/81

1/11/81

A-136

with core barrel. Core barrel pipe was 4 1/8" x 2 1/8", 60

feet in length. The bit was a 6" x 2 1/8" type MC-20.

Finished in hole with core barrel and cored'from'15,144' to
15,185'. Barrel jammed; pu11ed out of the‘holé; recovered
core, and laid down core barrel. Cored 4l1' of section with

36' recovery. Core No. 1.

Ran in hole with M44SF bit (6 1/2") to 15,144*' and reamed 6"
rat hole to 15,182'. Pulled out of the hole. Started in

hole with core barrel.

Finished going in the hole and cored from 15,185'-15,204',
Pulled out of hole with core barrel. Core barrel was Jammed-
evidence of junk on top of the diamond bit. There was no
evidenc of damage to the bit. Cored 19' of section with 17

recovery. Core No. 2.

Ran in hole with M44NF bit and reamed rat hole from 15,144’
to 15,204'. Then drilled from 15,204' to 15,234'. ﬁu]led
out of the hole and tested BOP's to .5000 psi, and tested all
valves. Tested Hydril to 3500 psi.

Ran in hole with J-33 bit and drilled ffom 15,234' to
15,389'.



1/12/81

1/13/81

1/14/81 =

1/15/81

1/16/81 .

117/81

A-137

Circulated and pulled out of hole with bit. Ran in the hole

with core barrel and cored from 15,389' to 15,403"'.

Cored to 15,408' and pulled out of ho1e with core barrel.
Cored 19' of section and recovered 17' of core. Core No. 3.

Ran 1in hole with J 33 bit, reamed rat ho1e and dri11ed from
15,408' t0’15,435'.

Dr11]ed 6 1/2" hole from 15, 435‘ to 15,600', circulated

bottoms up and started out of hole.

Finished pulling out of the hole with bit. Ran in hole with

. core barrel and cored; from 15,600' tor 15,634f when core

barrel jammed. Cored 34' of section, Started out of hole.

Finished pulling out of the hole w1th core barrel and
recovered 32' of core. Core No. 4 Ran in hole with J-33 bit
and reamed rat hole from 15,600 -.15,634', then drilled from

15,634' to 15,700".

Drj1led from 15,700' to 15,740' Total Depth. Made short trip

and circulated hole. Pulled out of hole with bit, and rigged

up Schlumberger. Ran Induction-Sonic-Gamma Ray Log to T.D.

, MaximgmA recording_:thermometer‘ recorded 300°F bottom-ho]e

temperature.



1/18/81

1/19/81

1/20/81

1/21/81

1/22/81

A-138

Ran FDC-CNL-GR-Dipmeter Log and rigged down Schlumberger.
Ran in hole with bit to Total Depth, circulated, made short
trip, and circulated hole. Deviation at 15,740' was 18 1/2°.

Pulled out of hole with -bit. Rigged up pipe lay down unit
tnd laid down bottom-hole.assembly. Rigged up casing crew
and ran 8 joints 5 1/2" 25.5 1b./ft. FL4S casing as a liner
with shoe, float collar, polish bore receptable, 1liner

hanger, and tie-back sleeve.

Finished running 5-1/2" Yliner to 15,735' on drill pipe and
cemented liner casing with 155 sacks Class "H" cement, with
40% silica flour #1, 2 sacks KC1, 6% Halad 22A, 1% CFR-2,
0.2% D-AIR-1, and 0.8% HR-12. Float Collar at 15,661 BPTD.
Pulled out of hole with drill pipe and ran in hole with mill

to top of tie-back sleeve at 14,535'.

Dressed 7 5/8" tie-back sleeve. Pulled out of hole laying
down drill pipe with part of drill pipe in hole. Tested
casing and cement plug at top of liner with 1000 psi. 0.K.

Finished laying down drill pipe and drill collars.

Ran 247 joints 7 5/8" casing with 8.58' stem into liner
tie-back sleeve and set .casing at 9815'. String had 1 joint

FJP casing 43.15' from stem to float collar, and 2 joints FJP



1/23/81 -

1/24/81 -

1/25/81 -

1/26/81 -

A-139

to X-over (1.12') and 243 joints X-line casing. Rigged down
pipe lay down unit and casing tools, rigged up cementing

equipment, and started mixing cement.

Finished mixing 215 sacks of Trinity Class "H" cement and
4042 1bs. (20%) silica flour (regular gréde), 4042 1bs (20%)
coarse silica flour, CFR-2 (1%) 202 1bs., and D-AIR-1 (.27%)
55 1bs. Pumped 20 bbl SAM-5 Spacer on top of top plug. |
Displaced with 372 bbl and pump pressure increased from 1000
to 2000 psi. Released and re-pressured to 3,500 psi.

'Schlumberger later found plug at 8995', with cement to 8780’

with Temperature Survey. Waited on cement 22 hours.
Waited on cement for 24 hours and nippled down.

Attempted to pre-stress 7 5/8" casing in tension, but pipe
pulled free at only‘ 30,000 1b. pull. Ran Schlumberger
Temperature Survey (results above). Rigged up Power Swivel
and nippled up'7“ diameter BOP Stack. Picked up 6 blade mill
(6 3/4"), bottom-hole assembly, and 3500' of 2 7/8" tubfng.

Finished picking up 2 7/8" tubing and drilled cement from

8905' - 9220°'.

1/27/81 - Drilled cement from 9220' to 9613'.



1/28/81 -

1/29/81 -

1/30/81 -

1/31/81 -

2/1/81 -

2/2/81 -

A-140
Drilled cement from 9613'-to-9812',
Finished drilling cement. Rigged down power .swivel and

measured out of hole with mill. Pulled out of Polished Bore

Receptacle and broke circulation. Nippled up flow line and

bell nipple.- Circulated hole.

Cemented 7 5/8" tie-back string with 265 sacks Class "H"
cement, 20% Oklahoma #1 and 20% silica flour,. 0.75% CFR, -

0.27% D-AIR-1, 0.2% HR-5.. 'Slurry yield 1.37 ft. 3Sk and 17
1b./gal. density. - Displaced with 416 bbl. . Used 20 bbl.
SAM-5 Spacer ahead of cement and 10 bbl.-behind. -Waited on

cement 18 hours. -

Waited on cement and ran Schlumberger Temperature Survey.

Cement top inside 7°5/8" casing at 9438'.

Continued Temperature Survey and waited on cement. Pulled
65,000 1bs. -above pipe weight. At 1930 hours had slight -
movement of pipe. Set back in Polished Bore Receptable with

35,000 1bs. and waited on cement to set.

Waited on cement additional 8 hours, and again had casing
movement with 60,000 1b. pull on:7 5/8" :casing. ~ Rigged up
and drilled cement from 9528' - 9593'.
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2/3/81 - Made trip with 6 1/4" Varel Y«33 bit with Power Swivel and

2/4/81

2/5/81

2/6/81
2/7/81

2/8/81

o

drilled ceméht form'9593'fto 9828'. Circulated open hole at
9890" . | .

Pulled out of hole with bit. Again attempted to stress
7 5/8" casing and it pulled free at only 40,000 1b. pull

above the weight of the string. Circulated 7 5/8" casing.

Rigged up Halliburton and cemented 7 5/8" tie-back string
with 320  sacks Trinity Class "H" cement with 40% coarse
silica flour, 1% CFR-Z,-O;Z% HR-5, .and displaced with 417
bbl. 15.4 1b./gal. mud. "~ Cement in place at 1200 hours
(noon).  Waited ,oh cement 18 hours.  Started running
Sch]umberger' Température SUrvey and  found cement 'inside

éasing at 9570'.

Continued temperature survey and waited on cement 24 hours.

‘Waited on cement and continued temperature survey (24 hours).

Waited on cement 15 hours, then pre-stressed 7 5/8" casing

~ with 650,000 1b. pull and set slips. - Cut off 7 5/8" casing

‘and installed 9" - 10,000 psi Tubing Spool, and double

studded adapter flange 9" - 10,000 psi x'13 5/8" - 10,000
psi, and tested‘casing hanger to 7000 psi.



2/9/81

2/10/81 -

2/11/81 -

2/12/81 -

2/13/81 -

2/14/81 -

A-142

Nippled up BOP's and tested all rams, flanges, and valves to
5000 psi and tested Hydril blowout preventer to 3500 psi.
Ran in hole with 6 1/4" bladed mill, drilled cementing plug
at 9546', and drilled cement from plug to 9596'.

Drilled cement to 9622', made trip for 6 1/4" Hughes X3A bit
and drilled cement to 9825°'.

Circulated hole, rigged up pipe lay down unit to pick up
tubing. Gauged 7 5/8" casing in hanger spool and found slips
had swaged pipe inward to 6.375'. Picked up 2 7/8" tubing

and ran in hole with bit.

Cleaned out 7 5/8" casing from 12,719' to 14,536'. Found no
cement on top of 5 1/2" liner at 14,534'.

Circulated at 1liner top and pressure tested 7 5/8" casing,
7 5/8" tie-back sleeve, and top of 5 1/2" liner to 2000 psi,
with 15.2 1b./gal. mud. Pulled out of hole with bit. Ran in
hole with mill (6 3/8") and 7 5/8" casing scraper and séraped
casing. Circulated bottoms up from top of liner casing at

14,534 .

Puiled out of hole with mill and scraper. Picked up Type

M-14 Packer and jars, and 6 drill collars. Set packer at



2/15/81

- 2/16/81

2/17/81

2/18/31

A-143 _
14,419' and tested tubing and casing sides individually to
1000 psi. Tested Halliburton lines and valves to 5000 psi,
and displaced 62.5 bbl of mud from tubing with water with the
equivalent weight of 9.5 1b./gal. mud.

Made a dry test of 5 1/2" liner top (a differential of 4300
psi) and it tested "gdod." Reversed out water, pulled out of
hole to 9,780' and circulated. Displaced tubing with 42.5
bbl. of water and tested tie-back with 2,908 psi
differential., Tested "good" and reversed out water. Pulled
out of hole and ran in hole with 4" mill. Washed and reamed

from 15,482' to 15,661' to orifice type float col]ar.‘

Circulated and pulled out of hole with mill. Ran
Schlumberger Temperature Survey, CBL, and Variable Density
Logs from 15,661' to 9450'. Rigged down Schlumberger and
picked up Brown 0i1 Tools 5 7/16" Polishing Mill.

Ran in hole with Polishing Mill to Polished Bore Receptable
(PBR) at 14,534'. Polished PBR to 14,558', circulated and
pulled out of hole.

Picked up Dummy Seal Assembly and ran in hole to 14,538'.
Tested casing side of Seal to 2000 psi and tested tubing side
to 3500 psi. Circulated and pulled out of hole.  Changed



2/19/81

2/20/81

2/21/81

2/22/81

A-144

from 5" to 5 1/2" pipe rams in BOP. Tested pipe rams to
5,000 psi, and Hydril to 3,500 psi. Rigged down test unit.

Finished testing ki1l lines, valves and blind rams to 3000
psi with rig pump. Ran in hole with 4" mill to 15,661' and
circu]atedi Rigged up Halliburton and tested lines to 5000
psi. Pumped in 30 bbl HEC Polymer Spacer and 400 bbl 10

1b./gal. brine.

Displaced casing with 10 1b./gal. brine filtered with 25

micron filters.

Filtered brine at 9800' to 25 microns. Ran in hole to
15,660' and filtered brine to 25 microns. Well was stable.

Layed down 2 7/8" tubing.

Finished laying down 2 7/8" tubing and three 3 1/2" drill
collars. Left three 3 1/2" drill collars, X-over, 7 5/8"
casing Scraper, X-over, and 39 joints 2 7/8" stringer in hole
at 1309'. Top of fish at 14,351'. Picked up three 4 3/4"
drill collars, bumper jars, oil jars, 3_1/2" grapple, and
6 1/8" overshot. Picked up 2 7/8" tubing, ran in hole,

engaged "fish" and started out of hole with "fish."



2/23/81

2/24/81

2/25/81

2/26/81

2/27/81

A-145

- Finished pulling out of hole with fish and recovered the .

total “fish." Broke down fishing tools. Ran in hole with
Polishing Mill to 14,534'. Dressed PBR 14,534' to 14,558'.
Pulled out of the hole and layed down 2 7/8" tubing.

Finished laying down 2 7/8" tubing. Rigged up and ran 120

Joints of 5 1/2" FL4S 23.0 ]b./ft. tubing.

Finished running 5 1/2" tubing. Hubbed up landing collar and

_ pressure tested annulus to 2000 psi. Tested casing and seal

assembly to 6000 psi. Filtered brine water with 25 micron
filters.

Continued to filter brine water. Dropped 20 bbls. spacer and
265 bbls. 1316 packer fluid in annulus. Picked up BOP's.
Backed out landing joint and 1installed blanking plug in
hanger. Layed down 5 1/2" casing tools. Nippled down BOP's.

Nippled up tree and tested flanges and valves to 10,000 psi.
Released rig at 1400 hours on 2/27/81.
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APPENDIX B - SALT WATER DISPOSAL WELL

B.1 Time Utilization Diagram
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DRIVE 20" PIPE TO 9% 5-i9-80
WELL SPUDDED $-19-80

13 %" CASING 3-23-80

LOGS -
GYRO SURVEY

DRILLING PROGRESS DIAGRAM
MAGMA GULF-TECHNADRIL/DOE
AMOCO FEE S.W.D. WELL

8.0

S0
MUD/ _

WEIGHT LOGS

SIDEWALL CORES

3 o s 2 casinG 10-2-80

CALIPER ' LOG

o SYRO SURVEY o
4 BAKER F-1 PACKER (FAILED)

- BAKER F-I PACKER 6245

£ INHIBITOR FLUID .
| INSTALLED CHRISTMAS TREE

CYIRN — .
TD 7240 PBTD 7344

RIG RELEASED 10-13-8!

L4

19 21 23 25 21 & + 3 S5 7 9 It 13

SEPTEMBER OCTOBER



B-3

DRILLING

. e e e .

TIME UTILIZATION FCR DRILLING AND COMPLETION
. MAGMA GULF-TECHNADRIL /DOE
~ AMOCO FEE NOJ
SALT WATE® DISPOSAL WELL



ACTIVITY

DRILLING

TRIPS

TESTING BOP’S, ETC.

RIG UP - RIG DOWN
LOGGING

WAITING AND SERVICE OF RIG
CIRCULATING \
CORING (SIDEWALL CORES)
CASING AND CEMENTING
FISHING

SURVEYS

COMPLETION

PERCENT TIME UTILIZATION
DRILLING AND COMPLETION

28.60
12.40
4,25
10.55
7.30
9.32
6.83

100%

MAGMA GULF-TECHNADRIL/DOE-AMOCO

SALT WATER DISPOSAL WELL
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B.2 Rig Specifications
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RIG #4 - GOLDRUS DRILLING COMPANY

DRAWWORKS

' BrewsteriN-75

Grooved Drum for 1-1/8" Drilling Line

Parkersburg 46" Hydromatic Brake
DERRICKS

_antinenta] Emsco Mast
133!
830,009 1bs. nominal capacity

SUBSTRUCTURE

Continental Emsco
15! ' :
1,000,000 1bs. nominal capacity

ENGINES

. Three-Detroit Diesel 12 V 71
Oriving Orawworks compound
Intermittent HP-1200

. Continuous HP-900

' One-Caterpillar D-353 - 392
Continuous HP driving rotary table

PUMPS

Two-B8-750 Brewster Duplex Pumps
7-3/74" x 16" 750 HP with Southwest
Fluid Ends ,

Both pumps powered off drawworks
compound

MUD_MIXING PUMPS

Three-6" x 8" centrifugal pumps
Each driven by a 120 continuous HP
Caterpillar D3306 diesel engine

27A/342A

DRILL STRING

13,500* - 4-1/2" 0.0., 16.6#/ft., GR.
E., 4-1/2" XH x 6-1/4" 0.0. tool
joints

Drill collars furnished based on

- inventory

PREVENTERS

One Hydril, Model 6K 10" Series 15C9
Two Cameron, Mocel GRC 10" Series 1500
One Payne 4-station w/accumulater

with remote control unit
One Cameron 4" HCR Valve

OTHER - EQUIPMENT

Crown Block-Emsco, 6 sheaves

Traveling Block-National, 300 tons

Hook-8yron Jackson, Mode 4300
300 tons '

Swivel-National, LB-400 Emsco

Kelly Spinner-Foster

Rotary Table-Ideco 23"

Shale Shaker-Derrick, Inc.

Mud Tanks-Two 330 bbl. steel tanks
Equipped with Lightnin' Mixers

Desilter-Pioneer, 12-4" cones

Desander-Picenco, 2-12" cones

Lights-Hutchinson, vapor proof

Light Plants-Two 150 KW, 110/220 volts
A.C.

Bunk House-8' x 40' skidded, air
conditioned :

Communications-Two way UHF system

Fully equipped with air compressors,
water pumps, line pipe, tools,
fittings and other auxiliary equip-
ment necessary for efficient
drilling
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B.3 SWD Well Diagram and Wellhead
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MGT ~ DOE AMOCO FEE NO.2
SALT WATER DISPOSAL WELL

PERFORATIONS: .

lst set @ + 7000' to + 7320

**SMALLEST EXISTING RESTRICTION
IN THE WELL

)
oﬁ.o.

BRI
Qe wveo

Q
)

oo ®

S

00000

h

o>
>

.a.

R i LA

L} 3
Yol Lol

< 20" CONDUCTOR @i 9:}'

P

.0013, : o

SN

¢—— 13 5/8" CSG SHOE @ + 1375°

) 9.51b/gal BRINE

-3
o
(@]
[>]
+
—
\]
~
o

:

-

7' COMPLETION STRING (23#/ft

R0
v

o

I.D. 6.366" drift 6.241")
%% 6" SEAL ASSEMBLY
(6" 0.D. X 4.875" 1.D.)

BAKER MODEL F PKR SET @ + 6254°
(TOP OF PKR @ + 6243.84 -

8.438 0.D. X 6.0 I.D.)

9.7' SEAL BORE EXTENSION (BOTTCM OF
SEAL BORE EXTENSION @ + 6253.12'
7.25" 0.D. X 6.0" 1.D.)

PBTD + 7350°

FIGURE 6

9 5/8" CSG SHOE @ + 7436



MEST-DOE- Amoco Fee -SW.D No., 2
95" x 7' Focker Je#/r}j
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. UPPER i LewER |
— CompANY Macna Sulf Technadszil casing l LINER I TUSING I TUBING
K ——— WELL NAME : . - .SIZI l |
: . - X, ANUNMBER MGT - OOE = aAmocs FTee-dyp 9=t /9" 9e |
) i FIELO WEIGHT
® - Sweet take : 43.58 I 234 |
! COUNTY GRADE | |
{ Cameson Parish X-8%
T THALAD
$TATY rouistana * | 2na |
S Naw
caTX mee 2 1a8m S wo. ST | l
| ren BLICAIPTICN : | ESTIMATE
~ o~ - -
! i
ML rasgover Suk T <5 fa1/0° 234 ! :
oS . :
=) 130285 Nedal "5a22% camqe== Sasl! \egv 3. 3°¢
| 4/13°' Hveagr 39 Yaed Ionded Seals !
! w/1/3 Moleshce 3otezm
3 184=2) Model Ko/ Jgrainge Jvadiaaian 2 g9 2 ama
! ?icker : i
1 i [
4 ! 190-50 Se2l 3cre Txssmsian 93°' 2 ! :
| Seering Deneh [ T, Desgpi=rion ! !
' 0,00 - 18.70 18.70" WB =0 11", 5Q000# Tubing Head ! i
:18.70 - 19.35 1.18' 9 $/8 x 7", T™MC-OCT Tubing Hangen |
! TC-TA=EN |
119,35 - 5236.41 5216.36' 'Rl Jes., 7M. 234, TSC_4/A3C '
: Mod. Couo. ! :
1 §236.41 ~ 6237.20 0.79' Crossover 7" 2o Sk 3 Rd. i |
1 9237.20 - 5238.12 0.92' TOD Locator seal assemolv !
1 9238.12 - 6253.28 20,16 Seal assemply iD 4.373" ] )
} 8258.48 = 0258.34 U.00" Mule Shoe ! }
4 | .
' 5243,34" Toe of 9 5/8" x 7" 3aker Vodel ‘! !
' F-1 Packer. | !
1 $255.12" 3otecm of Seal bore ext. | !
1 3 t
| ] )
t ] [
| | 1
| |
. 1 :
1 1 ]
] H i
I [} 1
PACPARLD FOR

-
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FIGURE 26
SALT WATER DISPOSAL WELLHEAD AND CASING SPOOLS
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B.4 Wire Line Operations
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Wireline Logs MG-T/DOE Amoco Fee SWD

Log : Date Bottom Top
Induction 9/21/80 1350 96
‘Borehole Geometry : 9/21/80 1350 96
Induction-Sonic ' 9/29/80 7458 1383
Formation Density-Compensated Neutron 9/29/80 7458 1383
Cyberlook 9/29/80 7458 1383
Borehole Geometry : 9/29/80 7458 1383
Saraband 9/29/80 7450 1400
Cement Bond-Variable Density 10/ 4/80 7360 1850
Casing Profile Caliper 10/ 6/80 7310 surface

Casing Collar and Perforating 10/11/80 7400 surface
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B.5 Directional Survey
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SPERRY-SUN INCORPORATED
LAKE FIELD, CRHERON PARISH,

MAGHR GULF-TECHNADRIL
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TOTAL
DEPTH

g
188
2ee
I8

428

845
XL
reg
say
ses

1883
1188
1288

1288

THe
THE
BAsSE

it
DisF

U VLN vl PRl

Lo R
b G0 da 00

135 $u =3 Ty

S LA |
[ VR XA RO N

R R AL ) |

HUpmTI TrTEE
KN (RN

-3

S

nwnTm
o R

2 b [03
mm ==

g T =) D

IVES s i 0

E
H
H
i

H

mmmmx

DIRECTION ANGLE
EG MIN DEG MIN

2
8
a
a

&

a8

2
o
a
g

‘3 K

A

O UPDN MININUM CURUATYR
LACEMENT I3 J.
BOTTGM HOLE DISPLACEMEN

0

-
-
[

VERTILAL  LATIT
DerTH FEE

g g.ae 8.88 M
32 188,88 g.18 N
28 288 /48 3.49 N
23 293,38 8.81 H
18 383.33 1.28 N
13 499,52 1.43 N
18 §99.33 1.59 H
15 632, 899 .72 H
Ja F39.98 1.3 N
24 899.383 8.9l N
235 9892, 88 .78 H
1§ 1488.88 g8.8a N
15 1198.33 g.28 N
Ky 1272.98 g.42 N

LoUTZIANA

L P VY e R A
LYSX0 AT e

[ ST OESN O

o, @moly :‘

B £ 065 (a)

£y &) €a) (a}
LG UG e

H DEGCREES FER ONE HUMDRED FEET.

I
ON MAS COMFUTED ALONG N 8! 32 H

7.3 H THE DIRECY

L L]

E CALCULATIONS.

G v 0 boa 2

ROV S ]

~400M0 U W0
O, (N 0 Oy

DO Y0 LY

G tag Tap L)
LNAD O ia
VLT RS )

T THE BO
’ IO OF N
S RELATIVE T HELLXESD.

4L DaG

LEG

a.89



B-17

‘ B.ﬁv_ Bit Record



PRINTED IN L. 8. A.

BIT RECORD

COuUNTY iS50 STATE szchion TOWNSHIP NANGE LOCATION will NO
Cameron Sweet Lake LA 13 128 8w Amoco Fee SWD 1
“CONTRACTOR Ria MO, OPERATON TOOLPURNER SALEOMAN
Junior Bell
Goldrus 4 Magma Gulf-Technadril Paul LeJune
(7] [UNGER GURP. | GNDRR INTER. | SET GAND 8T, | REACHED T.6. | FURF WO, ¥ CINEA PUNP NO. § CINER PUMP POWER - Bi?r?&l
8-19-80 | 8-24-80 9-29-80 | Brewster 750 16 x 5 | Brewster 750 16 x 5 900 sul fenate
DAL Pirg [0 T3 PR 0.0 NUMSEA 0.0, [X N ) LENGTH DIAWWOIU—I—N&II
RY
4 16.6  [199L, 4 xH X~Hole 6 Coltars 9 7 3 270 900
wo| size | make Tree | IET | semiad oEPTH FeEY | Hours | rr/nn [ TS| S0l m ¢ e (007 PUMP é_‘#‘:% TP:' — ::D — 'Du.u: c::: FormaTION
1 17 | SEC §3s 3-18| 928665 1375 1375 {34 |40 |34 160 800| P |65{65(8.9 4310.8{2{2|1
2 12 | HTC X3A 3-12| EA814 4757 3382 {38 {89 |72 150 1650 | P |64 9.0 4216.415(511
3 12 | HTC X3A 3-11| EA477 6316 1559 [30 {51 joO3 150 1000 S |60 9.1 4110.0]5(5(1
4 12 | HTC X3A 3-11 | EA481 7440 1109 {25 (43 |28 1501 01200} s |60 9.1 40/2.0|5(51

81'7—
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 B.7 Casing Record
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- : STATE OF LOUISIANA
OFFICE OF CONSERVATION

AFFIDAVIT OF TEST OF CASING IN_WELL

| ‘ Lo oo, 7 rdys? (/ $g —-—J)u
DATE WORK DONE / 0//3A) g WELL SERIAI,. NO.
7
ZC DISTRICT

(One copy to be filed with District Office)

NOTE: This Report Will Be Returned If Not Properly Completed and Signed

rield@//)’.”ﬁ‘wa “/C , parish (LN 7 rt // M/J J Rge. 00 o

Nigys (oot £ 1oty wrinlt/,

Opera’:t{n: i ’ /Well Name OU€ A/ 740" -S MD Well N/o_.@
” Ny~

Size of casing 7 ) Weight < 3 Makeﬂu"'/V?’aJ// < .

’

7 e
No. of threads per in.~ - Grade /(\S‘S Seamless New 2nd

If second hand, was pipe tested Describe

{

1¢G . ) :
Depth casing shoe’landed below derrick flooréﬁ\j‘? Ft. Sacks of cement ﬂ/ﬂ £

oy _ .
Size of hole <P/} : Ins. Amount of cement left in pipe Ve
=

<)

2/ 00 s/
Method of cementing ° /4/"/'3 . Cement set inJ hrs., under psig.
— /7 ' /p
Total depth é) j 5’ . Total time set e hrs.

DETAIL OF PRESSURE TEST BEFORE DRILLING PLUG

_ _, | Z
Date of test /‘f//;z_ﬁ" . Cauge pressure ‘of casing /'5 20 psig.

: &z -
Pressure at end of 30.minutes / .{20 Pressure drop' a : psig.

S/ . ) —
Test fluid: Wat Mud l Weight 9 é’ : Visocity 27

. 75
Renmarks: (5’-/4 A/-;:/':;ZP: (/ﬁ‘a o /"4/(,/‘03»: vl //’K/// /(/ .-ﬁ et
@ 4298 ("ot T THh. Z5 3,227 e Al /.Qf s (G-}/,

QT /Aon S liovkd §76v8 DV S/Brs Y A2 /oey & /r,/p,( ,9;;7< /

This work ‘was done according to the Ruleg and Regulations of the Department of Conservation.

f?ﬂ""} f @7/{ : M'G piA SEwE TE "’l/ﬂ'/-'-‘ LA

WITNESS ' OPERATOR
_,7/:/};_72[/ .- (SIGNED) /Vm :&./' 77 2o .../~——\_
: REPRESEI\T(E IVE

Form - Csg. T
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TECHNADRIL, INC.
CASING AND CEMENTATslaBI DETAIL

rieLo_ Sweet Lake were  AMOCO FEE #1  oate 9/22/80
DRLG. CONTRACTOR__Goldrus ric__4 ENGINEER
HoLe size_ 17% ~peptr_1375 csc.size _13 3/8 astresa.size __20 serar_ 93"
mup PROPWHILE CEMTING: wT._89 5V 13 vF 17 we__ 10 on_ 9.4 own - rvee FW. Gel

Bottom Hole Logging Temp._&__og
CASING DETAIL: (BOTTOM UP} Bottormn Hole Static Temp. - SFust,

No, Centralizers Spacing Mid way ].St jt, lst Ci Y‘, m1 dway an jt .
Additiona! Equipment

No. Jts. : . Wt Grade Cplg. ‘ Length Cumulative Tota!
Shoe 72 N-80 Buttress 1.50 1.50
2 - " " ' " 76.39 . __17.89
Collar " " " 1.50 Kk
. N I4
T — 0 -- T 907.82 987.21
10 68 . K-55 " 403.05 1390.26
LESS ABOVE KELLY BUSHING 15.26
CASING SETTING DEPTH AT KELLY BUSHING
LESS KELLY BUSHINGS*~O BRADENHEAD FLANGE 20.30
CASING SETTING DEPTH AT BRADENHEAD 135& . 7Q
Casing Running Data:  Start Time Finish Time Torque Applied 9000 fe. Ibs.
Reciprocated? _YES _ Length Strokes 15 Csg. Shoe Type & Manufacturer:_Davis-Lynch
Coliar Type & Manufacturer Davis-Lynch Float Equip. Performance _Good
CEMENTING DATA: . .
Cementing Company __HOWCO District L.C. _ Field Engineer None
Type, amount, and position ot wash used: 5 BBl H(_O
Plugs used: Top ___YES Bottom: Jes Disptacement Fiuid___Mud
Calculated Displécemem Actual D-splaccmem_z_Q_Z;_Type pump used to Disp HT-400 Howco
Pumping Rate: Mixing: bbl./mn. B Dusplacmg —_— . bbl./min. Calcutated excess L0 % Caliper
Table
Volume APl Class Cement + Additives S:ur,ry V’Vt. Mixing H20 Slt(mv Yield Slurry Vol.  Pumping Time
_ . - #/gal) {gal/sk., CF/sk.) (CF) (Bbis.} (Pilot) .(Btera)
930 HLW + 35 Salt 13.6 2.12
1350 Cl1H + 3/4% CRF-2 + 35% SF 1.47
Cementing Detail: Start Mixing________(AM) (PM} Bump Plug _{AM) (PMIwith 1200 psi _ Held 5 min.
Returns __100 o Cement finat wt. _1_3_L_‘ Csg. wt. in air 1D ) # Csg. wt. in mud RSM. # Hung with ROM P

Csg. returneg Additional information and remarks

Approx. 400 BB1 cement to surface
Casing Set on Bottom.

Date Issued: 9/23/80

. Technadril Engineer M [ R . Har] en
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TECHNADRIL, INC.
CASING AND CEMENTSAWBI_ON DETAIL
FIELD Sweet Lake . WELL AMOCO Fee #1 DATE 10-2-80
DRLG. CONTRACTOR___Goldrus RIG 4 ENGINEER
voLesize 12% _ peptH7436 _csg.size 9 5/8" iastesa.size 13 3/8 SET AT 1375
MUD PROP.WHILE CEMTING: wT. 9.2 77 127 7 w 2.0 o 9.7 on - «rvee FW Gel
’ Bottom Hole LoggingTemp._______ ©OF

CASING DETAIL: (BOTTOM UP)

Bottom Hote Static Temo. _____________oFest.

No. Centralizers Spacing 1 lQ f[Q!!! F.S.; 1st Cir, Middle 2cd jit.. S-every other cir.

Additional Equipment

No. Jts. We. Grade Colg. . Length Cumuiative Total
Shoe " 435 Buttress 1.72 1.72
.2 435 S$-95 Buttress 84.88 86.60
Collar _ 1.40 _88.00
.11 435 ___Buttress 470.91 558.91
105 435 L-80, S-95, H-80___Buttress 4081.80 4640.71
35 _J_O___ $-95, P-110, H- -80 Buttress 1350.18 5990.89
49 AR-95 Buttress 1457.11 - _7448.00
LESS ABOVE KELLY BUSHING - 12.00
CASING SETTING DEPTH AT KELLY BUSHING 7436.00
LESS KELLY BUSHINGS- TO BRADENHEAD FLANGE : 14.70
CASING SETTING DEPTH AT BRADENHEAD 2&2 1 N 3Q
Casing Running Data:  Start Time 1:00p ,!gl! ; Finish Time _4:30 D.m. Tarque Applied Buttress fe. los. .
Reciprocated? __YES Length Strokes 15! ‘ Csg. Shoe Typ::; Manufacturer: Davi S'E.VnCh 201
Collar Type & Manufacturer _Davis-lLvnch 700 Float Equip. Performance 0K
CEMENTING DATA: ' . , N
Cementing Company ____HOWCO District Lg kg Charl €S, LA Field Engineer Leon HaLrw1 n
Type, amount, and pasition of wash used: 40 BBL H.0 Attend
Plugs used: Top Yes Bottom: = Yogi Displacement Fluid Mud
Calculated Displacemeﬁt: 226 Actual Displacement 227 Type pump used to Disp HT 400
Pumping Rate: Mixing: Mm Displacing: bbl./min, Calculated excess _IU_% c;liper
able
Volume API Class Cement + Additives Slurry Wt.  Mixing H2O  Slurry Yield  Sturry Vol.  Pumping Time
(& /gat) © (galfsk. {CF/sk.d {CF} :Btusa  (Pitat) i3lena)
1225 HLW 35% SF + 3% Salt 13.4 10.7 2.12 2597 4-15
510 Cl1H _40% SF 15.8 . 6.4 1.56 795 2-58
Cementing Detail: Start Mixing__L__(AM) (PM) Bump Plug 4 30 (am) (Pmiwitn_D000 osi  Heid ___ 5 min.
Returns IQQ % Cement final wt. _J_S_._B__ﬂ Csg. wt. in air # Csg. wt. in mud MHU«\Q with 510 ]
Csg. returned _ 7 Additional information and remarks

Did not get cement to_ surface

Date Issued: 10-2-80

Technadril Engineer M. R. Harnan
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B.8 Cenienting Record
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F ALLIBURTON SERVICES

P. 0. BOX 1149, LAKE CHARLES, LOUISIANA 70602
A.J. MOORE -
District Superintendent

October 3, 1980

TO: Mr. Mickey Harlen
Magma Gulf - Technadrill
-Sweetlake, La.

FROM:  Mr. Leon Harvin

Halliburton Services
Lake Charles, La. 70602

Dear Mr. Harlen:

The following cement and its properties was used on the DOE Amoco # 1 Disposal
Well 9~5/8" Casing:

LEAD SLURRY: 1225 SACXS HALLIBURTON I.IGHT CEMENT + 357 SILICA FLOUR + 37 SALT.

SLURRY WEIGHT
WATER RATIO
SLURRY VOLUME
PUMPING TIME

13.4 #/GALLON

10.7 GALLONS FRESH H20/SK.
2.12 CU.FT./SK.

4 HOURS 15 MINUTES

COMPRESSIVE STRENGTH - 12 HOURS - 475
24 HOURS - 800

RPM READINGS: RPM RATE OF SHEAR
600 74
300 64
200 58
100 ' 52
6 22
3 17

TAIL SLURRY: 510 SACKS CLASS H + 40% SILICA FLOUR.

15.8 #/GALLON

6.39 FRESH WATER
1.56 CU.FT./SK.

2 HOURS 58 MINUTES

SLURRY WEIGHT
WATER RATIO
SLURRY VOLUME
PUMPING TIME

'

COMPRESSIVE STRENGTH - 12 HOURS - 1000 PSI
24 HOURS - 1600 PSI
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'RPM READING: RPM RATE OF SHEAR
600 - . .. . 155
300 120 -
200 : ' 97
-100 75
6 23
3 17

If further information is needed, please advise.

Leon Harvin
Field Engineer

LH/md

cc: A. J. Moore ' L
file , ) 7 _ ,
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e e VY 2
- [JALLIBURTON services
' P.0.BOX 1149, LAKE CHARLES, LOUI‘Q;XNA 70602

A. J. MOORE

District Superintendent

September 27, 1980
T0: Mr. Buster Adkins
Technadrill

1111 Faunnin - Suite 1010
Houston,Texas 77002

FROM: Mr. Gedrge Fuller
Halliburton Services .
Lake Charles, La. 70602

SUBJECT: CEMENTING RECOMMENDATION FOR YOUR COMBINATION PRODUCTION STRING ON THE
AMOCO FEE # 1 AT SWEETLAKE.

WELL DATA: INTERMEDIATE CASING, DEPTH 9-5/8" 5$3.5 PPF, 10,240’
HOLE SIZE 8-1/2"
CASING STRING (TOP) , 7-5/8" 39 PPF, 14,700°
CASING STRING (BOTTOM) == 5-1/2" 23 PPF, 1,000'
MUD WEIGHT (EST) : 16.2 PPG
BOTTOM HOLE TEMP. (EST) : 300°F - 350°F
DESIRED CEMENT FILL : , : 7,460"'

| FROM 15,700' to 8,240'

RECOMMENDED EXCESS , 50% OR CALIPER + 25%

CEMENT RECOMMENDATION:

PRECEDE CEMENT WITH 20 BBLS. CS-2 SPACER MIXED AT MUD WEIGHT. FOLLOW WITH
770 SACKS CLASS H + 40% COARSE SILICA FLOUR + 3% KCL + .47% HALAD 22A + 17
CFR-2 + .25% D-AIR-1 + RETARDER NECZSSARY FOR ADEOUATE PLACEMENT TIME. THIS
CEMENT SHOULD BE LAB TESTED PRIOR TO THE JOB.

SLURRY WEIGHT - 17.0 LBS/GALLON
SLURRY VOLUME - 1.33 CU.FT./SK.

' WATER RATIO. .- 4.7 GALLONS/SK.
TURBULENT FLOW RATE - 8.0 BPM (EST).
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COST ESTIMATE:

770 SACKS CLASS H W/ADDITIVES . $11,989.41
CEMENT SERVICE & DELIVERY ' 1.484.74
20 BBLS. SAM-5 SPACER 760.00
PUMPING CHARGE ( 8 HOURS ) 5,375.50
MILEAGE ( 1 UNIT - 30 MILES ) 49.50
7-5/8" x 5-1/2" COMBINATION PLUG 2 144,96
$19,804.11
CALCULATIONS:
40" 5-1/2" SHOE JOINT .1189 (40) = 4.76
1000' 5-1/2" x 8-1/2" ANNULUS (50% E¥CESS)-.2291 (1000)(1.5) = 343.65
4460' 7-5/8" x 8-1/2" ANNULUS (50% EXCESS)-.0770 (4460)(1.5) = 515.13
2000' 7-5/8" x 9-5/8" 53.5 PPF ANNULUS ———-.0802 (2000) - 160.4
1023.94
1023.94 cu. ft. divided by 1.33 FT-/sk. = 770 SACKS.

The unit prices stated in this proposal are based upon our current published
prices. The projected equipment, personnel, and material needs are estimates only
based upon information about the work presently available to us. At the time the
work is actually performed, conditions then existing may require an increase or'
decrease in the equipment, personnel, and/or material needs. Charges will be based
upon unit prices in effect at the time the work is performed and the amount of

equipment, personnel and/or material actually utilized in the work. Taxes, if any
are not included.

We are pleased to have this opportunity to present this proposal for your
consideration. If you accept our proposal, all materials and equipment furnished
and services performed will be under our General Terms and Conditions and pursuant
to our applicable Work Order Contract (whether or not executed by you). Copies of
the General Terms and Conditions and applicable Work Order Contract will be furnished
on request.

Sincerely,

/%—-.7( Z’/éé/l—f
George Fuller
District Engineer

GF/md

cc: A. J. Moore
file
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JALLIBURTOM services

P. 0.BOX 1149, LAKE CHARLES, LOVISIANA 70602

A.J.MOORE
District Superintendent

September 23, 1980

TO: Mr. Mickey Harlen
Magma Gulf ~ Technadrill
Sweetlake, La.

Mr. Leon Harvin
Halliburton Services
Lake Charles, La.

" FRO

=<

&

“CEMENT DATA FOR YOUR DOE BRINE PISPOSAL WELL IN SWEETLAKE, LA.

Lead Cement:
700 sacks Halliburton Lite Cement + 3% Salt.

Slurry Weight 12.7 pounds per gallon
Water Ratio 9.9 gallons per sack
Slurry Volume - 1.84 cu.ft. per sack
Turbulent Flow - 19.6 BPM

Pumping Time =~ 5 hours 57 minutes

f

Compressive Strength: 12 hours - 200 PSI
: 24 hours - 625 PSI

RPM Readings: RPM RATE OF SHEAR
600 65
300 42
Plastic Viscosity = 23 cps

Yield Point = 19 1bs per 100 Ft.2

Tail Cement: :
1250 sacks Class H + 25 7% Silica Flour + 3/4% CFR-2

Slurry Weight - 15.8 lbs per gallon
Water Ratio - 6.32 gallons per sack
Slurry Volume - 1.55 Cu.Ft. per .sack
Turbulent Rate- 59.6 BPM

Pumping Time - 5 hours 13 minutes

Compressive Strength: 12 hours - 500 PSI
24 hours - 1175 PSI

RPYM Readings:  RPM RATE OF SHEAR
600 123
300 94

Plastic Viscosity - 29 cps
Yield Point - 65 1bs per 100 Ft.2
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If any further information is needed, please advise.

Sincerely,

A eou Houise-

Leon Harvin
Field Engineer



B-31

B.9 Side Wall Cores



o CORE LABORATORIES Final

AGMA GULF-TECHNADRIL DATE ! 29-SEFT-80 FILE NO ¢ 2108-88

MOCO FEE SWD WELL FORMATION ¢ ANALYSTS ¢ BQ/SE

/C SWEETLARKE FIELD DRLG., FLUID? LARORATORY ! LAKE CHARLES
AMERDNY LA, y ‘ _ . CORES ¢ SCHLUMEERGER

SINE WALL CORE ANALYSIS

re HEFTH FERM FOR OILZ WTRZ FROB OILZ GASZ GAS CRIT '

2] FEET MIN (%) % FORE FORE FRODI' ERULK BULK DET WTRZ DESCRIFTION

1.0 6580,0 1050. 30.2 0.0 20.2 WTR 0.0 2.9 0 35 S VF-FG SSLTY NO FLU

140 6640.0 450, 275 0.0 84,9 WTR 0.0 4,2 0 39 SI VFG SLTY LMY NO FLU

1.2 6660.0 400, Q5.4 0.0 80.92 UWTR 0.0 4,9 .0 38 S VFG VSLTY VCALC NO FLU

Ta1 6670.0 280. 25.3 0.0 83.3 UTR 0.0 3.9 0 39 SD VFG SHY LAM SLTY NO FLU

0.0 64680.0 : NOT ANALYZED

0.4 6690.0 460, 24,5 0.0 85.7 UWTR 0.0 3.5 0 36 SD VFG VSLTY SCALC NO FLU -

1.1 6700.0 450. 25.2 0.0 82.5 WTR 0.0 4.4 0. 37 SD VF-FG SSHY LAM CALC NO FLU
N

0.4 6810.0 2110, 30.4 0.0 93.2 UTR 0.0 2.1 0 34 SD VF-FG SSLTY NO FLU

1o 6820.0 480. 2.3 0.0 81,3 WTR 0.0 4,7 0 36 S VF-FG SSHY LAM SLTY CALC NO FLU

0.4 6830.0 19250, 26,9 0.0 85.0 WTR 0.0 3.2 0 33 S VF SSLTY SCALC NO FLU

0.6 6850.0 1900. 20.2 0.0 22.4 WTR 0.0 .2,2 0 32 SI FG SSLTY SCALC NO FLU

1.0 6930.0 400. 26.2 0.0 84.8 WTR 0.0 4.0 0 39 S VFG SSHY LAM SLTY NO FLU

1.4 6950.,0 250, 25.2 0.0 85.7 WTR 0.0 3.6 0 41 SD VUFG SHY LAM SLTY NO FLU

(R 6970.0 700. 27.6 0.0 85.1 WTR 0.0 4,1 0 35 SI VFG SLTY NO FLU

0.0 7010.0 NOT ANALYZED

0.8 7030.0 650, 25.9 0.0 87.8 WTR 0.0 3.3 0 35 SD VFG SLTY NO FLU

0.0 7050.0 ' NOT ANALYZED
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AGMA GULF-TECHNADRIL DATE ~ § 29-SEPT-80 FILE ND '3
MOCO FEE SWD WELL FORMATION ¢ _ ANALYSTS ¢ RQ/SE
SIDE WALL CORE ANALYSIS
5 NEFTH FERM FOR OILZ‘UTRZ FROR OILZ GASYZ GAS CRIT
N FEET MD (%) A FORE FORE PROD BULK BULK DET WTRZ DESCRIPTION
1.0. 7090.0 440, 26.9 0.0 21.5 WTR 0.0 2.3 0 35 SI VFG SLTY NO FLU
1.2 7110.0 1890, 29,4 0,0 94.1 UWTR 0.0 1.7 0 33 SD FG SSLTY NO FLU
1.0 7160,0 600, 24,9 0.0 84.2 WTR 0,0 3.9 0 33 S VFG VSLTY SCALC NO FLU
1.0 7170.0 540, 24.08 0.0 20,9 UWTR 0.0 2.3 0 34 8D VFG VSLTY SCALC NO FLU
0.0 7190.0 NOT ANALYZED
1.0 7200.,0 680, 24.8 0,0 23.2 WTR 0,0 1.8 0 34 SDh VF-FG SLTY SCALC NO FLU
o8 7210.0 1150, 30.2 0.0 90.9 WTR 0.0 2.7 0 34 S VFG CLN NO FLU
. i i
0.8 7230.0 6.8 21,2 0.0 23.4 (6) 0.0 1.4 0 71 SD VFG VSHY SLTY NO FLU S
.8 7240.0 220, 25.3 0.0 90,3 UWTR 0.0 2.5 0 43 S FG SHY LAM NO FLU
0.0 7250.0 , ~ EMPTY ROTTLE
1.0 7270,0 1820. 28,0 0.0 95.2 WTR 0.0 1.3 0 32 .81 FG SSLTY NO FLU
1,0 7300.0 420, 24,9 0.0 84,5 WTR 0.0 3.6 0 39 SI VFG SLTY NO FLU
0.0  7310.0 ' o : “"NOT ANALYZED
1.0 7320.,0 1880, 20.8 0,0 24,8 UWTR 0.0 1.5 0 33 &Il FG SSLTY NO FLU
o2 7330.0 2120, 0.4 0.0 922.6 WTR 0.0 2.2 0 34 SIP FG CLN NO FLU -
1.0 7340,0 2080, 30.1 0.0.92,0 WTR 0.0 2.4 0 34 S FG CLLN NO FLU
1.1 7410,0 640, 25.6 0.0 22,4 UTR 0.0 1.9 0 34 SD VUFG SSLTY NO FLU
1.0 7420.0 425, 2.5 0.0 87.7 WTR 0.0 3.1 0

34 SD VFG SSLTY NO FLU

(4) LOW PERMEARILITY

(%) PERMEABILITY VALUES FOR PERCUSSION TYPE SIDENALL'
CORES DETERMINED' EMPIRICALLY.,




CORE LABORATORIES

AGMA. GULF-TECHNADRIL DATE ! 29-SEFPT-80 " FILE NO : 2108-88

10C0 FEE SWDF WELL FORMATION ¢ ANALYSTS ¢ BQ/SE
SIDE WALL CORE ANALYSIS

C DEFTH FERM FOR OILZ WTRZ FROB OILZ GASZ GAS CRIT ’

) FEET MD (%) % PORE FORE PROD BULK BULK DET WTRXZ DESCRIPTION

- —— - —— . - - -—— v ——— - - e vy mes o e - ——— - e e o e wme s G s o D s sws 0 eme W u GG WA SN GNP Y000 GG SOu Gt SR S ANID GMS G0N GRS NP RO SIS SIS GNP SIS UED SIS fae SMIP Giib SNMe FAC fONF EEE SN SUNE SR ¢

NOTE: CRIT WTRX IS AN ESTIMATE OF THE MAXIMUM WATER EACH SAMPLE COULD CONTAIN IN THE FORMATION I
IT IS5 HYDROCAREON FRODUCTIVE. IT IS SOLELY DEFENDENT UFON THE PERMEAERILITY AND POROSITY AND HAS |
RELATIONSHIF TO THE WATER % FORE MEASURED IN THE SAMPLE. IN PRODUCTIVE ZONES THE WATER SATURATIOI
CALCULATED FROM THE INDUCTION LOG TRUE RESISTIVITY SHOULD BE LESS THAN THE CRITICAL WATER.

pe-8

MAGNA GULF-TECHNIDRIL

1111 FANNIN ST., SUITE 1010
HOUSTON, TX 77002

ATTN: ROBERT W. RODGERS (6)
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B.10 Perforating Procedure
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MGT - DOE AMOCO FEE NO.2
SALT WATER DISPOSAL WELL

Check pressure on tubing and casing. If no pressure or if pressure
bleeds off, remove blanking cap.

There is no back pressure valve in the wellhead of the disposal well.
Close upper and lower master valves and rig up Schlumberger's type
'"A"lubricator. Test lubricator to 3,000 psi.

Run in hole with junk basket with 5" gauge ring to top of Baker
locator sub @ + 6254°'. '

Run in hole with Gamma Ray/CCL to 7320' and log up to 6100' to corrolate
with CBL-Gamma Ray ran on 10/4/80. Take note of the position of;

1) Bottom of mule shoe guide at +6258.94, 2) Baker model #190-40 seal
bore extension from +6258.28' to +6238.12°'.

Check fluid level in well.

Run in hole with Schlumberger 4" casing gun loaded with & shots per
foot and perforate the following intervals:

7235 to 7270'; 7160'to 7215': 7085' to 7125'; 7000' to 7065'. Off IES
log of surveyed 9-29-80. :

Check fluid level in wellbore after each perforation run and take note
of any fluid drop. There is no anticipated pressure increase.

Rig down Schlumberger.

Flow test well as per testing department recommendations.

Mike Montes
March 31, 1981
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B.11 Daily Drilling Progress Report



9/19/80

9/20/80

9/21/80

9/22/80

9/23/80

9/24/81

B-39

AMOCO FEE DISPOSAL WELL

First Report. Rigged up and drilled rat hole and mouse

hole. Drove 20" pipe to 93' penetration (GL).

TD 838'. Mixed spud mud. Spudded 1200 Noon 9/19/80.
Drilled 17 1/2" hole to 838'. Ran survey at 838'. 1/4°

-deviation.

TD 1230'. Drilled to 1230'. Ran survey at 1020'. 1/4°

| deviation.

TD 1375'. ODrilled to 1375'. Conditioned hole and pulled out
of hole to log. Ran Induction Log and BGT Caliper. Made
clean up trip. Rigged up and ran 20 joints of 72# N-80 End
10 joints of 68# K-55 13 3/8" casing.

TD 1375'. Finished running 13 3/8"'casing (1387' Total).
Casing cemented with 450 saéks of HLW and 3% salt, and 1350
sacks of CRH, with .75% CFR-2 and 35% silica flodr. Cleaned
out cellar and mud ténks (did not have reserve pits and had

to clean excess cement out of reserve mud storage tanks).

~ Welded 13 5/8" braden head in place and tested OK. Started

nippling up BOP's.

TD 1375'. Finished cleaning cement out of mud tanks caused

by not having reserve pits. Finished nipple up of BOP's.



9/25/80

9/26/80

9/27/80

9/28/80

9/29/80

7, 9/30/80

B-40

Ran Sperry Sun Gyro Survey from 1280' to 100'. Tested BOP's
to 5000 psi, Hydril to 3500 psi. Started picking up 12 1/4"
bit and bottom hole assembly (BHA).

TD 2822'. Tagged cement at 1290'. Drilled plugs and cement
to 1375'. Drilled formation to 2822. Ran surveys at 1888'
and 2392'. 1/2° deviation.

TD 4757'. Drilled to 4757'. Started out of the hole to
change bits. Ran surveys at 2908' - 1/2°; 3410' - 1/2°,
3910* - 3/4°, 4155 - 3/4°, and 4600' - 3/4°.

TD 5727'. Finished trip to change bits. Drilled to 5727'.
Ran surveys at 5171' - 1/2° and 5620' - 1/2°.

TD 6420'. Drilled to 6316'. Made trip to change bits.
Drilled to 6420'. Ran survey at 6159' - 1/2°.

T0 7329'. Stabilizers balled up and pipe was stuck once
while drilling with high viscosity mud which was caused by
not having reserve pits. Ran surveys at 6677' - 3/4° and

7170' - 0°.

T0 7440'. Drilled to 7440'. Made short trip. Conditioned
mud and hole. Pulled out of hole to log. Ran Schiumberger

ISF/Sonic from 7455' to 1383'.



10/1/80 -

10/2/80 -

10/3/80 -

10/4/80 -

10/5/80 -
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Ran Schlumberger FDC/CNL/GR from 7455' to 1383'. Ran
Schlumberger B.G.L. Caliper Log from 7450' to 1385'.

'Schlumberger recovered 34 sidewall core samples from 7400' to

6700°.

TD 7400°. Méde clean up trip. Rigged up and ran 145 joints
of 9 5/8" casing. ‘

TD 7400'. Finished running 9 5/8" casing (202 joints) to
7436' RKB. FCemented 9 5/8" ﬁasing with full returns.
Casing cemented Qith 1225 sacks of HLW with 35% silica flour
and 3% salt. Bumped plug with 5000 psi. Nippled down

BOP's. Rigged up and ran Schlumberger temperature survey.
TD 7436'. Cement top determined at 1970' by Schlumberger
temperature survey. Installed 9 5/8" casing spool. Started

in hole with bit and scfaper inside 9 5/8" casing.

TD 7436'. Tagged cement at 6637'. Orilled top of plug.

Displaced mud with water. Pulled out of hole. Picked up (3)

6 3/4" drill collars and went in hole. Drilled cement 6637
to 7249". | | |

T0 7436'. Drilled cement to 7350°'. Pulled out of hole.

Rigged up Schlumberger and ran CBL. Circu]ated‘fresh water



10/6/80

10/7/80

10/8/80

10/9/80

10/10/80
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then circulated 100 bbl. of water with detergent to clean
casing. Displaced water with 9.5 ppg brine (inhibited to

prevent corrosion). Pulled out of hole.

PBTD 7350'. Finished pulling out of hole. Ran casing
caliper. Ran Gyro Survey. Laid down bottom-ho]é assembly.
Picked up Baker F-1 packer and ran to 6250'. WOdld not set.

Started out of hole for new setting sleeve.

PBTD 7350'. Finished out of hole. Picked up seal assembly,
went in hole and pushed packer to 7348'.

PBTD 7344'. Waited on new packer. While waiting, ran drill
string in hole and pressure tested drill string and 9 5/8"

casing at 1500 psi.

PBTD 7344'. MWent in hole with second Baker F-1 packer.

Prematurely set at 1233'. Waited on fishing tools.

PBTD 7344'. Picked up fishing tools. Milled over packer.
Attempted to engage fish. Pulled out of hole. No recovery.
Changed bottom-hole assembly. Went in hole and pushed'packer
to 7330'. Set 30,000# down to catch fish (packer). Pulled

out of hole. No recovery. Went back in hole with fishing

assembly.
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10/11/80 - PBTD 7344', Finished in hole. Latched on to fish. Pulled

10/12/80 -

10/13/80 -

out of hole and laid down bottom-hole assembly and fish.
Made trip with bit and scraper. Reverse circulated volume of
hole and then circulated volume ofvho1e until the water was
clean. Rigged up Schlumberger wire line junk basket and

8 1/2" Baker gauge ring.

PBTD 7344', Ran wire line junk basket and gauge ring.

-Rigged up Baker F-1 packer for setting on wire line. Ran and

set at 6254'. Rigged down Schlumberger. Rigged up to run
seal assembly on 7" casing. Baker 6" X 4.875 190-40 seal

assembly.

PBTD 7344'. Ran 7" casing completion string. Spaced out 7"
casing and installed FMC-OCT TC-1A-EN hanger, installed with

130,000 pounds on hanger. Tested casing and packer seals to

1500 psi. OK. Rigged down casing tools and BOP's. In-

stalled Christmas tree. Cleaned tanks. Released Rig at 2400
hours, 10/12/80.
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B.12 Casing and Tubing Summary



SETTING ocP

B-~45
TH OF CASING AND TUBING

13 3/8" CASING SETTING

1375.
1.
1373.
76.
297.
: 1.
1288
<07

00’
5C'
£0!
39!
11!
50!

.61"
82!

3€7.

79!

D 17%

" hole

Caevis-Lynch shoe

~

4

‘ots. 13 3/8" 72z n8D Btts. casing

Tavis-Lyncn Fiscat Collar

28 Sts. 13 3/8" 72= %80 BYyts. Cesing.

- CASiNG
6877'-7436" 558.91"' 13 jts.{used) 9 5/8" £3.55/ft Bts. $95
27¢5'-6377' 4,081.80' 105 jts. 9 5/8" 43,55/t B8ts. L380-$85-480
1£45°'-2795' 1,350.18' 35 jts. 9 5/8" 40.0#/ft Bts. S95-P110-%20
0' - 1445' 1,£45.00' 49 jts. 9 5/8" 47.0#/7t Bts. ARSS
TUBING
0' - 6258' 161 jts. 7" 23.0%/ft ABC 8rnd. K-55
TUSULAR SPECS | |
COLLAPSE | BURST  TENSION 1.D. ORIFT CAPACITY
" 23 K55 3270 4360 348,000 6.366 6.241 0.0394
9 5/8" 43.5% S95 5600 7510 0 8.755 8.599 0.0745
9 5/8" 43.5% L80 3810 6330 0~ 8.755 8.599 0.0745
9 5/8" 43.5% N80 3810 6330 0 8.755 8.599 0.0745
9 5/8-inch CASING SETTING
7440.00' TD of 12%" hole .
4.00' Suspended Off Bottom
7436.00' : :
1.72' Davis Lynch 501 Casing Shoe
7434.28" .
84.88' 2 Jts. of 9 5/8" 43.5% S95 Btts. Casing
7349.40" : , , ,
1.40' Davis-Lynch 700 Fioat Collar
7348.00' : :
470.91' 11 Jts. used 9 5/8" 43.27 SO95 Btts. Casing
6877.09' :
4081.80' 105 Jts. Assorted 9 5/8" 43.5# S85, L80-180 Btts. Casing
2795.29' = : ,
1350.18" 35 Jts. assorted © 5/8" 40.C# 595, P110, N80 Btts. Casing
1445.11" R ‘ '
1457.11"' 49 Jts. 9 5/8" 47# AR95 Btts. Casing
12.00' Casing above RKB -
7436.00' Casing setting depth of RKB
14.70' RK3 to Bracenhead fiange ,
7421.31" Cesing setting depth of Zracenheac



- B-46
jng Szpth of lasing end Tubing

£03.05' 10 jts. 13 3/8" &
" 15.26' Casing above RKEB
1375.00' Casing setting cs
30.30"' RKB to Sradenhzzd g
1354.70' Casinc setting cepth at Bradanhead

7-15CH TUBING DEFAIL

7350.00 Effective Total Tepth
9.70 Bzker S2al Scre Extension 7.25 0.D. X 6.00 I.D.

73£0.30 o _ _
.80 Baker F.B. Pzcker Guide €.438 0.D. X 6.00 I.D.
7339.50

1.82 9 5/8" ¢t

ker Model F-1 Packer 8.438 0.D0. X 6.00 I.D.
S

337.63 Top of u; et Packer Assembly Lost in Hole

7337.68 Top of rFish Left in Hole
1082.00  Off Bottom :
6255.68 Setting Decth of Seal Bore Extension o
9.70 Baker S22] Scre Extension 7.25 0.D. X 6.00 I.D.
.80 EBaker F.B. Facker Guide 8.548 0.D. X 6.00 I.D.

1.3¢ 9 5/8" e “odel F-1 Packer 8.438 0.D. X 6.00.1.0.

5243.86 Top of !

6258.94  Setting Depth
" .66 Baker.todel =150-40 Mule Shoe Gyide 6.00 0.D. X 4.87 1.D.

20.16 Baker Model £100-40 Seal Assembly 6.00 0.D. X 4.87 I.D.
.92 Baker Locator Sub Model #190-40 6.25 0.D. X 5.00 I.D.

.79 7" L.T.&C. €30 Box X 5%" L.T.8C. 8RD Pin Sub 7.62 0.D. X 5.00 I.D. |

6216.56 161 Joints 7" 23¢ K-35 L.T.8C. 8RD A-B Mod Casing

1.15 95/8 ¥ 7" L.T.5C. 2RD FMC Oct. TC-lA-EN Hanger
18.70 RKZ fo Top ef 11" 5000# Tubing Head '
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APPENDIX C - PALED DATA



c-2
PALEO-DATA, INC.

6619 FLEUR De LiS DRIVE
NEW ORLEANS. LOUISIANA 70124
(504) 488-3711

January 21, 1981

Magma Gulf - Technadril #1 Amoco Fee
Sweet Lake Area Cameron Parish, Louisiana
Section 13, T12S - R8W

4010 First sample -~ In EcologiC‘Zoneﬁl
5450 ' First marine fauna |
5720' Amphistegina B

8430 Siphonina davisi - Ecologic Zone 2
9390 Cristellaria R - Ecologic Zone 3
9690 Discorbis restricted

9780 _ Heterostegina sp.

10110 Cibicides jeffersomensis

10590 Bolivina perca

11100 Marginulina'idiomorpha

11310 Marginulina vaginata

11550 Marginulina howei

12270 Textularia 14

12510 , Camerina A

13530 Sample total depth - Original Hole
10620 First sample - Side Track Hole #1
11130 Marginulina idiomorpha

11220 - A Marginulina vaginata



C-3

Magma Gulf - Technadril #1 Amoco Fee

Sweet Lake Area Cameron Parish, Louisiana
Sec. 13, T12S - R8W :
2 *
11670‘ Marginulina howei
12330 Textularia 14 |
12570 . Camerina A
14970 . Miogypsinoides A
15720 Sample total depth - Side Track Hole #1

Respectfully submitted,

" John B. Dunlap, Jr.



4010

4040
4070

4100

4130

4160

4190

4220

4250

4310

4340

4370

4430

4460

4490

c-4

(Lithology of washed cuttings)"702'shale, 30% sand
& cement plus minor pyrite & shell fragments
No fauna :

(L) Same
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) - 60% shale, 40% shell fragments with minor pyrite

- - & lignite

No fauna

(L) 70% shale, 30% shell fragments as above
No fauna

(L) 80% shale, 20% sand & shell fragments plus pyrite
No fauna

(L) Same
No fauna

(L) Sanme
No fauna

(L) Same
No fauna

(L) 80% shale, 20% quartz sand, very fine to fine
grained, rounded to angular
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) Same
No fauna



4520

4550

4580
4610

4640-70

4670. - -

4709:'
4730
4760
4790
4820
4850
aaso
4910

4940

4970

C-5

(L)‘ Same
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) Same
No fauna

Gap

(L). 70% shale, 30% loose quartz very fine to fine
grained sand plus minor calcareous sandstone, very
fine to fine grained & shell fragments
No fauna :

(i) Sémé

No fauna

(L) Same
_No fauna

(L) Same .
No fauna

(L) Same -
No fauna

(L) 80% shale, 20% sand & shell fragments
No fauna .

(L) ‘Same
No fauna

(L) Same

‘No fauna

(L) Same
No fauna

(L) 70% shale, 30% loose sand, very fine grained
calcareous sandstone & shell fragments with minor
pyrite,Charapod (1)
No fauna

(L) Same with no Charapods
No fauna



5000

5030

5060

5090

5120

5150
5180
5210
5240
5250
5300
5330

5360

5390

5420

5450

C-6

(L) Same
No fauna

(L) Same with increase in shell fragments & pyrite
No fauna

(L) 70% shale, 30% shell fragments & sandstone plus
common pyrite :
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) 70% shale, 30% shell fragments & sand plus pyrite

No fauna

(L) Same
No fauna

(L) 60% shale, 40%Z sand & shell fragments plus lignite
No fauna

(L) 70% shale, 30% shell fragments & sand
No fauna

(L) Same
No fauna

(L) 80% shale, 20% shell fragments & sand
No fauna

(L) 70% shale, 30% very fine grained calcareous
sandstone plus shell fragments & minor pyrite
Charapod (1)

(L) 807% shale, 20% sand & shell fragments
No fauna

(L) 60% shale, 40% sand
No fauna

(L) 50% shale, 40% shell fragments & sand plus
lignite & minor pyrite .
Rotalia beccarii (2)



5480

5510

5540

5570

' 5600

5630
5660
5690
5720
5750
5780

5810-40

5840
5870

5900

5930

(L) 70% shale, 30% shell fragments & sand plus pyrite
& lignite
No fauna

(L) 60% shale, 40% sand & shell fragments plus minor
lignite & pyrite
Rotalia beccarii (1)

(L) 60% finely crystaline white limestone & shell
fragments, 40% shale
No fauna

(L) 70% shale, 30% shell fragments with minor sand
No fauna

(L) Same
No fauna

(L) Same plus pyrite
No fauna

(L) 70% shale, 307 sand & shell fragments
No fauna

(L) Same
Rotalia beccarii

(L) 807% shale, 20% sand & shell fragments
Amphistegina B (1)

(L) Same
No fauna

(L) Same
Rotalia beccarii, Amphistegina B (1)

Gap

(L) 70% shale, 30% sand & shell fragments
Amphistegina B : ;

(L) 80% shale, 20% sand & shell fragments
Rotalia beccarii

(L) 70% shale, 30% shell fragments & very fine

~grained calcareous sandstone & loose sand
- Amphistegina B, Rotalia beccarii

(L) Same
SAme fauna




5960

6000

6030

6060

6090

6120

6150

6180

6210

6240

6270

6300

6330

6360

6390

6420

c-8

(L) Same
No fauna

(L) Same
Amphistegina B, Rotalia beccarii

(L)Y 70% shale, 30% sand & shell fragments
Rotalia beccarii ‘

(L) Same
No fauna

(L) 80% shale, 20% sand & shell fragments

No fauna

(L) Same
No fauna

(L) 70% shale, 30% shell fragments & sand
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) 80% shale, 20% sand & shell fragments
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) Same
No fauna

(LY Same plus minor limestone
No fauna '

(L) Same
No fauna

(L) 60% shale, 40% very fine to coarse grained ,
loose quartz sand, shell fragments & limestone

No fauna



c-9

6450 (L) 70% shale, 30% sand as above
No fauna .
6480 (L) 8&0% shale, 40% fine co‘¢6ar§e grained loose
quartz sand
No fauna :
6510 . .---(L) 70% shale, 30% sand
- No fauna
6540 (L) Same -
No fauna
6570 ,',-13: (L) Same
No fauna
6600 (L) Same
No fauna
6630 -+ (L) Same
No fauna
6660 (L) Same
No fauna
6690 (L) Same
No fauna
6720 . .. (L) Same
- No fauna
6750 (L) 70% shale, 30% sand & shell fragxnents with minor
finely crystaline limestone ,
No fauna
6780 ° (L) Same
No fauna
6810 (L) 80% shald, 20% sand
No fauna :
6840 (L) 70% shale, 30% fine to coarse grained sand
No fauna -
6870 (L) 80% shale, 20% sand
No fauna
6900 . . . (L) Same

No fauna



c-10

6930 (L) Same
No fauna
6960 (L) Same
No fauna
6990 - (L) Same
No fauna
7020 (L) Same
: No fauna
7050 (L) 70% shale, 30% loose quartz sand, rounded,
frosted, fine to coarse grained
No fauna ’
7080 (L) Same
No fauna
7110 (L) Same
No fauna
7140 (L) Same
No fauna
7170 (L) Same
No fauna
7200 (L) Same
No fauna
7230 (L) 60% shale, 40% sand
No fauna
7260 (L) Same plus minor pyrite
No fauna
7290 (L) Same
No fauna
7320 (L) Same
No fauna
7350 - (L) 70% shale, 307% loose quartz sand, medium to véry
coarse grained, frosted, rounded
No fauna
7380 (L) 80%Z shale, 20% fine to coarse grained sand

No fauna



7410
7440

7470

7500

7530

7560

7590

7620

7650

7680

7710

7830

7860

c-Nn

(L) Same
No fauna

(L) Same
No fauna

(L) 70% shale, 30% sand & shell
pyrite
No fauna

fragments with minor

(L) 70% shale, 30% shell fragments with minor pyrite

No fauna

(L) 80% shale, 20% sand & shell

pyrite & lignite
No fauna

(L) Same
No fauna

(L)A 70% shale, 30%Z very fine to
sandstone plus shell fragments
No fauna

(L) 80% shale, 20% sand & shell
No fauna ’

(L) Same
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) Same
Rotalia beccarii (1)

(L) Same
No fauna

ftagments with minor

fine grained, calcareous

fragments

(L) 70% shale, 30% fine to coarse grained quartz sand

No fauna

(L) Same
No fauna



7890

7920-50

7950

7980

8010
8040
8070
8100
8130
8160
8190

8220

8250
8280
8310

8340

c-12

(L) Same
No fauna
Gap

(L) 70Z shale, 30% sand & shell fragments
No fauna

(L) 70% shale, 30% very fine to fine grained

_calcareous sandstone plus mino* 1imestone

No fauna

;(L) Same
No fauna

(L) Same
No fauna

(L) 80% shale, 20% sand & shell fragments
No fauna

(L) Same
No fauna
(L) Same
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) 70% shale, 30% fine grained‘calcareous sandstone
with minor limestone, shell fragments & pyrite
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) 80% shale, 20% sand & shell fragments
Same fauna

(L) 80% shale, 20% very f1ne to fine grained
calcareous sandstone :
No fauna



c-13

8370 (L) Same -

No fauna
8400 (L) Same
Rotalia beccarii (1)
8430 (L) Same
Siphonina davisi (1)
8460 ' , (L) 604 shale, 40£ very fine ‘to fine grained calcareous
sandstone plus pyrite & shell fragments
No fauna
8490 - (L) 60% calcareous sandstone, & shell fragments,

407 shale plus pyrite
Elphidium sp., Rotalia beccarii
8520 (L) 70% shale, 307 sandstone & shell fragments
plus pyrite o
Same fauna

8550 (L) 60% very fine to fine grained calcareous slightly
. glauconitic sandstone with shell fragments, 407 shale
plus pyrite
Rotalia beccarii, Nonion sp., Elphidium sp.

8580 (L) Same
Rotalia beccarii, Robulus americanus (1), Elphidium sp.
8610 (L) 50% shale, 50% sandstone & shell fragments
No fauna A
8640 (L) 60% shale, 40% sandstone & shell fragments with
: minor glauconite & pyrite‘
No fauna , }
8670 (L) Same
No fauna
3700 - (L) Same
Elphidium sp.
8730 _ (L) 60% very fine ‘grained to fine grained calcareous
sandstone, 40% shale - ,
No. fauna '
8760 (L) 60/ shale, 40% sandstone & shell fragments plus
pyrite :
No fauna -
8790 (L) 704 shale, 30% calcareous sandstone plus shell

fragments & pyrite
Elphidium sp.



8820
8850

8880

. 8910

8940

8970

9000

9030

9060

9090

9120

9150

9180

9210

9240

9270

c-13

(L) Same
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) Same
Nonion sp. (1)

(L) Same
No fauna

(L) 80% shale,
No fauna

(L) Same
No fauna

(L) Same
No fauna

(L) 70% shale,
No fauna

(L) 70% shale,

207 sandstone

30% sandstone

30% loose quartz sand, very fine to

fine grained with minor shell fragments & pyrite

No fauna

(L) 60% shale,

407% calcareous sandstone & loose

sand plus shell fragments & pyrite

No fauna

(L) 70% shale,
No fauna

(L) Same
No fauna

(L) 70% shale,
No fauna

(L) Same
No fauna

(L) 80% shale,
No fauna

30% sand & shell fragments

30% sandstone & shell fragments

20% sand & sandstone



c-15

9300 (L) Same
No fauna
9330 (L) Same

Nonion sp., Globigerina sp.

9360 (L) Same
Cristellaria A, Cristellaria R, Siphonina davisi,
Globigerina sp.

9390 (L) Same plus minor glauconite pellets
Same fauna plus Eponides ellisorae

9420 | (L) Same
Same fauna, common

9450 (L) Same
Same fauna plus Cibicides concentricus, Uvigerina
howei (rare)

9480 (L) Same
Same fauna, rare

9510 (L) 70% shale, 30% sand, sandstone fragments, shell
material with common pyrite, rare glauconite
Cristellaria R, Cristellaria A, Liebusella cf.
byramensis, Globigerina spp., Nonion pizzarense,
Eponides antillarum, Robulus americanus, Discorbis
bolivarensis '

9540 (L) Same
Same fauna

9570 (L) Same
Same fauna

9600 (L) Same
Same fauna

€30 (L) Same
Same fauna

9660 (L) Same
Same fauna

9690 (L) 90% shale, 10% sand & shell material
Same fauna, increase with Lenticulina jeffersonensis,
Uvigerina howei, Robulus chambersi, Siphonina advena,
Liebusella byramensis, Uvigerina peregrina, Textularia B,
Globigerina spp., common fauna

9720 (L) Same
Sam e fauna



9750

9780

9810
9840
9870
9900
9930
9960
9990
10020
10050

10080

10110

10140

10170

(L)

Same

(L)
Same
rare

(L)

Same

(L)

Same

(L)

Same

(L)

Same

L.

Same

(L)

Same

(L)

Same

(L)

Same

(L)

Same

(L)

C-16

Same
fauna

60% shale, 40% sand & shell material
faur~ with Discorbis gravelli, Heterostegina sp.,

Same
fauna with Discorbis gravelli, Heterostegina sp.
'
Same
fauna

Same
fauna

Same
fauna

Same
fauna

Same
fauna

Same
fauna

Same
fauna

Same
fauna with Globigerina spp., common

80% shale, 207% sand

Globigerina spp., common, Lenticulina jeffersomensis,
Cristellaria R, Robulus chambersi, Quinqueloculina sp.,
Siphonina advena, Discorbis gravelli, Textularia B,
Uvigerina howei, Uvigerina peregrina, Bulimina cf. ovata

(L)

Same

(L)

Same

Same
fauna plus Cibicides jeffersonensis

Same
fauna with Globigerina spp., abundant, Cibicides

jeffersonensis

(L)

Same

Same
fauna



10200

10230

10260

10290

10320
10350
10380

10410

10440
10470
10500
10530
10560

10590

c-17

Gap

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same with fairly common green glauconite
Same fauna '

(L) Same with common glauconite
Same fauna -

(L) Same
Same fauna

(L) Same
Same fauna

(L) 80% shale, 207 sand with common glauconte
Globigerina spp., Cibicides jeffersonensis,
Lenticulina jeffersonensis, Eponides ellisorae,
Siphonina advena, Liebusella byramensis,

Nonion pizzarense, Cristellaria cf. G, Bulimina
cf. ovata, Discorbis bolivarensis, Discorbis
gravelli, Gyroidina hannai

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same ‘fauna

(L) Same
Same fauna

"~ (L) Same

Same fauna with Bolivina perca



10620

10650
10680

10710

10740
10770
10800
10830
10860
16890
10920

10950

10980

c-18

(L) Same
Same fauna with Bolivina perca missing

(L) Same
Same fauna plus Uvigerina israelskyi, Robulus
aff. lacerta, Bolivina perca

(L) Same
Same fauna with Eggerella sp., Uvigerina israelskyi,
Robulus aff. lacerta

(L) 80% shale, 20% limey sandstone & siltstome
Liebusella cf. byramensis, Globigerina spp., Uvigerina
israelskyi, Robulus cf. lacerta, Siphonina advena,
Heterostegina sp., Robulus americanus, Eponides
ellisorae, Textularia, 12, Textularia B, Textularia
mornhingegi, Lenticulina jeffersonensis

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) ‘Same
Same fauna

(L)’ Samé
Same fauna

(L) Same
Same fauna with Robulus cf. lacerta

(L) 80% shale, 20% sand

Robulus cf. lacerta, Globigerina spp., Siphonina
advena, Textularia B, Discorbis bolivarensis,
Lenticulina jeffersonensis, Bulimina cf. ovata,
Liebusella cf. byramensis

(L) Same

Same fauna plus Textularia mornhinvegi, Bolivina perca,
Uvigerina israelskyi, Robulus lacerta, Cibicides
jeffersonensis, Uvigerina peregrina



11010
11040
11070
11100
11130
11160
11190
11220
| 11250
11310

11340

11370

11400

11430

c-19

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna with Marginulina idiomorpha, Angulogerina A

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same with mud additives
Same fauna plus Marginulina aff. vaginata fragments

(L) Same
Same fauna with Textularia cf. 14

(L) Same
Same fauna

(L) Same
Same fauna plus Marginulina vaginata

(L) 60% shale, 40% sand & sandstone fragments,
with mud additives ‘

Same fauna with Reophax sp., Cristellaria cf. F,
with Marginulina vaginata missing '

(L) Same -
Same fauna with Marginulina vaginata

(L) 607% shale, 40% sand & sandstone fragments,
with mud additives '

Globigerina spp., Uvigerina peregrina, Uvigerina
howei, Robulus lacerta, Liebusella byramensis,
Eponides ellisorae, Cristellaria F, Reophax sp.
Bolivina perca, Textularia cf. 14, Gyroidina
hanni, Cibicides (1-1)

(L) 80% shale, 207 sand & sandstone fragments
with mud additives

Same fauna



11460

11490

11520

11550

11580

11610

11640

11670

11700

11730

11760

11790

11820

11850 -

11880 .

11910

11940

L

(L)

Same

(.

Same

(L)

Same

(L)

-Same:

c-20

Same
fauna
Same
fauna

Same
fauna

Same : L
fauna plus Marginulina howei, Marginulina

vaginata-hooked

- (L)

Same

w

Same

(L)

Same

(L)

Same

(L)

Same

(L)

Same

Same C -
fauna with Marginulina howei

Same
fauna

Same
fauna

Same
fauna

Same
fauna

Same
fauna

(L) Same

Same

NOR

Same

(L)

Same

(L) :

Same

Same

fauna with Cibicides (1-1) L

Same
fauna

Same
fauna

Same
fauna -

‘Same

fauna

(L) Same

Same

(L)

Same

fauna

Same
fauna



11970

12000

12030

12060
12090
12120
12150
12180
12210
12240

12270

12300

12330

12360

12390

c-21

(L) 80z shale, 20/ sand .

Uvigerina howei, Uvigerina. peregrina, Globigerina SPPes
Liebusella byramensis, Cristellaria F, Marginulina
vaginata, Eponides ellisorae, Siphonina advena,

Robulus lacerta : :

(L) Same. -
Same f auna

(L) Same :
Same fauna with Cristellaria cf. G-close

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same

Same fauna

(L) Same‘
Same fauna with Cibicides (1-1) L, Textularia 14,
Cristellaria G

(L) Same ‘
Same fauna with Camerina cf A

(L) 70% shale, 30% sand & sandstone fragments
Globigerina spp., Textularia 14, Eponides ellisorae,
Textularia 12, Reophax sp., Marginulina vaginata,:
Uvigerina howei Cristellaria G Cibicides (1-1) L,
Uvigerina 1srae1skyi ' :

(L) Same
Same - fauna® . -

(L) Same
Same fauna



12420
12450
12480

12510

12540
12570
12600
12630
12660
12690
12720
12750
12780
12810
12840

12870

™)
Same

(L)

Same

(L)

Same

(L)

Same

c-22

Same
fauna

Same
fauna

60% shale, 40% sand & sandstone fragments
fauna

Same :
fauna with Textularia l4-coarse, Cristellaria G,

Camerina A

(L)

Same

(L)

Same

(L)

Same

(L)

Same

(L)

Same

(L)

Same

(L)

Same

(L)

Same

(L)

Same

(L)

Same

(L)

Same

(L)

Same

Same
fauna with Camerina A

Same
fauna

Same
fauna

Same
fauna

Same
fauna

Same
fauna

Same
fauna

Same
fauna

Same
fauna

Same
fauna

Same
fauna

Same
fauna



c-23

12900 (L) 50% shale, SOA sand & sandstone fragments
Same fauna

12930 (L) 50% shale, 50% fine,grainéd calcareous sandstone
Cristellaria sp., Uvigerina howei, Globigerina sp.

12960 (L) Same
~ Same fauna plus Liebusella byramensis

12990 (L) 70% shale, 30% sandstone
Globigerina sp., Eponides ellisorae, Nonion sp.,
Uvigerina howei

13030 (L) 50% shale, 50% sandstone
Discorbis sp.

13050 = (L) 70% shale, 30% sandstone
. Liebusella byramensis, Robulus sp., Reophax sp.,
Uvigerina howei

13080 (L) Same
Same fauna

13110 (L) 80% shale, 20% sandstone .
"Same fauna with Uvigerina howei common

13140 (L) Same
Same fauna

13170 (L) 707% shale, 30% sandstone
Same fauna

13200 (L) Same
Same fauna

13230 - - (L) 70% shale, 30% sandstone
Liebusella byramensis Robulus- sp., Uvigerina howei,
Globigerina sp.

13260 (L) 80% shale, 20% sand. _
Same fauna plus Eponides ellisorae

13290 - (L) Same
Same fauna

13320 (L) Same
Same fauna plus Textularia sp., Marginulina vaginata

13350 (L) Same
Same fauna



13380
i3410
“”13449
"13470
13500 - 530

SIDE TRACK HOLE

- 10620

10650

10680
10710
10740
10770
10800
10830
,ioseb
108§0

10920

C-24

(L) Same
Same fauna plus Nodosaria vertebralis

(L) Same
Same faura

(L) Same

' Same fauna plus Textularia 14

(L) Same
Same fauna

(L) Same
Same fauna

(L) 70% shale, 30% sandstone, cement & mud additives
Globigerina spp., (abundant), Uvigerina israelskyi,
Robulus lacerta, Cristellaria A, Nonion sp.,
Eponides ellisorae, Discorbis sp., Siphonina advena,
Uvigerina howei, Bolivina perca

.(L) Same

Same fauna plus Liebusella byramen51s, Anomlaina
bilateralis, Discorbis bolivarensis

(L) 70% shale, 30% limey sandstbne & shell fragments
Same fauna ,

(L) 80%. shale, 202 limey sandstone plus pyrite
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna
(L) Same
Same fauna
(L) Same
Same fauna

(L) - 80% shale, 20% sand
Same fauna v
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10950 (L) Same
Same fauna plus Bulimina ovata (small) Uvigerina
howei, Siphonina advena, Eponides ellisorae, Lenticulina
jeffersonensis , '

10980 (L) Same ~
Same fauna plus Discorbis gravelli, Bolivina perca, _
Uvigerina isrealskyi, ‘Textularia sp.

11010 (L) Same
'Same fauna
.11040 (L) Same
Same fauna
11070 - (L) Same
. Same fauna .
11100 (L) Same
Same fauna
11130 (L) Same
: Same fauna plus Marginulina.idiomorpha, Bifarina
- vicksburgensis L o
+11160 (L) Same

_Same fauna ‘

o

11190 (L) 80% shale, 20% sandstone élliﬁestone plus pyrite
Same fauna plus Marginulina.cf. vaginata, Uvigerina
howei (common) ' ‘ '

11220 (L) 80% shale, 20% sand .. ..,
Same fauna plus Marginulina vaginata

11250 (L) Same L e
Same fauna plus Reophax sp., Gyroidina hannai

11280 (L) 70% shale, 30% sandstone plus very abundant
: mud additives L
Same fauna

11310 (L) Same
Same fauna

11340 (L) 80% shale, 20% sand
Same fauna '

11370 (L) Same
Same fauna

11400 (L) Same
Same fauna



11430
11460
11490

11520

11550

11580
11610

11640

11670

11700

11760

11790

C-26

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) 80% shale, 20% sand

Liebusella byramensis, Lenticulina jeffersonensis,
Siphonina sp., Globigerina sp., Textularia sp.,
Uvigerina howei

(L) Same plus abundant pyrite
Same fauna plus Nodosaria vertebralis, Bolivina perca,
Robulus lacerta

(L) Same
Same fauna plus Marginulina howei

(L) Same
Same fauna

(L) Same
Same fauna

(L) 70% shale 30% sand & sandstone fragments

plus shell material, pyrite

Liebusella cf. byramensis, Siphonina advena, Uvigerina
peregrina, Uvigerina howei, Marginulina howei,

Eponides ellisorae, Marginulina idiomorpha, Robulus
lacerta, Lenticulina jeffersonensis, Textularia 12,
Globigerina spp., Spiroplectammina cf. mississippiensis,
Heterostigina sp., Bolivina perca

(L) Same -
Same fiuna with Uvigerina isrealskyi

(L) Same
Same fauna

(L) Same
Same fauna with Cibicides (IL), Cyclammina H

(L) Same
Same fauna
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11820 (L) Same
Same fauna

11850 (L) 60% shale, 407% sand & sandstone fragments
Same fauna .

11880 (L) Same
Same fauna

11910 (L) Same
Same fauna with Textularia morhenvegi Reophax sp.

11940 (L) Same
Same fauna

11970 (L) Same
Same fauna

12000 (L) 70% shale, 30% sand & sandstone fragments
Same fauna with Cibicides (1L) L, Cristellaria cf. G

12030 (L) Same
Same fauna

12060 - (L) Same
Same fauna with Cristellaria cf G-close

12090 (L) Same
Same fauna

12120 (L) .70% shale, 30% sand & sandstone fragments with
rare shell material, pyrite, glauconite
Marginuliua howei, Marginulina vaginata, Cristellaria
cf. G-close, Lenticulina jeffersonensis, Liebusella
byramensis, Uvigerina peregrina, Cristellaria F,
Globigerina spp., Eponides ellisorae, Bolivina perca,
Cibicides (lL) L

12150 (L) Same
: Same fauna

12180 (L) Same
Same fauna

12210 (L) Same
Same fauna

12240 - (L) Same
Same fauna with Cibicides (1L) L-large, Cristellaria G
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12270 (L) Same
Same fauna

12300 (L) Same
Same fauna with Cristellaria G-good

12330 (L) Same
Same fauna with Textularia 14

12360 (L) Same
Same fauna

12390 (L) Same
Same fauna

12420 (L) Same
Same fauna

12450 7 (L) Same
Same fauna

12480 (L) 60% shale, 40% sand & sandstone fragments
Same fauna

12510 (L) Same
Same fauna with Reophax sp., Textularia 14

12540 (L) Same
Same fauna with Marginulina vaginata-hooked

12570 (L) 80%Z shale, 20% sandstone, sand
Uvigerina peregrina, Globigerina spp., Uvigerina
howei, Uvigerina isrealskyi, Liebusella byramensis,
Eponides ellisorae, Camerina A, Cibicides (IL) L,
Cristellaria G

12600 (L) Same
Same fauna with Textularia l4-coarse, Camerina A, rare

12630 ' (L) Same
Same fauna

12660 (L) Same
Same fauna

12690 (L) Same
Same fauna

12720 (L) 50% shale, 50% sandstone fragments & sand
Same fauna

12750 (L) Same
Same fauna




12780

12810

12840

12900

12930

12960

12990

13020
13050
- 13080
13110
13140
13170

13200

13230

€-29

(L) Same with mud additives
Same fauna

(L) ' Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) 60% shale, 40% sandstone fragments & sand

~ Cristellaria G, Cibicides (1L) L, Textularia 14,

Globigerina spp., Liebusella.byramensis, Uvigerina
howei, Uvigerina peregrina, Siphonina advena

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same -
Same fauna, sparse -

n(L) 80% shale, 20% sandstone fragments & sand

Same ﬁuna, increase

(L) Same
Same fauna

(L)  Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna



13260
13290
13320
13350
13380
13410
13440
13470
13500
13530

13560

13590
13620
13650
13680

13710

C-30

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same

. Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna with Reophax sp.

(L) 80% shale, 20% sandstone fragments & sand
Uvigerina howei, Uvigerina peregrina, Globigerina spp.,
Cibicides (1L) L, Cristellaria G, Discorbis gravelli,
Bolivina perca

(L) Same with mud additives
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna
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13740 (L) Same
Same fauna

13770 (L) Same
Same fauna

13800 (L) Same
' Same fauna

13830 (L) Same
Same fauna

13860 (L) Same
Same fauna

13890 (L) Same
Same fauna

13920 (L) Same
Same fauna

13950 (L) Same
Same fauna

13980 (L) Same
Same fauna

14010 (L) Same
: Same fauna

14040 (L) Same
Same fauna

14070 (L) Same
Same fauna

14100 (L) Same
- Same fauna

14130 (L) 80% shale, -20% limev sandstonz fragments & sand

. Liebusella byramensis, Quinqueloculina sp., Robulus
americanus, Cristellaria G, Globigerina sSpp., Lenticulina
Jeffersonensis, Eponides antillarum, Uvigerina israelskyi



14160

14190

14220

14250

14280

14310

14340

14370

14400

14430

14460

14490

c-32

(L) Same

Same fauna
Gap

(L) Same

Same fauna

(L) Same
Same fauna with Miogypsinoides cf. A

(L) Same
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna

" (L) Same

Same fauna (fairly common)
plus Miogypsinoides cf. A (rare)

(L) Same
Same fauna with Miogypsinoides cf. A missing

(L) 90% shale, 10% sand plus mud additives
Globigerina sp., Cristellaria sp., Eponides ellisorae;

Siphonina advena, Robulus lacerta, Textularia 14, ’
Liebusella byramensis, '

(L) Same
Same fauna

80%Z shale, 20% sand
Cristellaria A, Eponides ellisorae, Globigerina sp.,
Cristellaria R, Nonion sp., Uvigerina howei

(L) 907%Z shale, 107 sand
Same fauna

(L) Same
Same fauna

(L) Same
Same fauna
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14610 (L) 60% shale, 40% sand | .
‘Robulus lacerta, Robulus sp., Globigerina sp., Uvigerina
howei, Nonion sp., Eponides ellisorae, Gyr01dina SP.s
Textularia sp.

14640 (L) Same :
Same fauna plus Marginulina vaginata, Uvigerina
israelskyi, Liebusella byramensis, Bolivina sp.

14670 (L) . 70% shale, 30% sand
Same fauna plus Nodosaria vertebralis

14700 (L) Same
Same fauna

14730 (L) Same
Same fauna

14760 (L) Same
Same fauna

14790 (L) Same
Same fauna

14820 (L) Same
- . Same fauna.plus BAthysiphon sp., Miogypsinoides sp. (1)

14850 - (L) 60% shale, 40% sand
Same_fauna with Miogypsinoides sp. missing

14880 ' L) 704 shale,"304 ‘sand
Same fauna

14910 (L) Same
Same fauna

14940 (L) Same
Same . fauna

14965 (L) Same.
Same fauna

14970 (L) Same
Same fauna plus Miogypsinoides A
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1s000 - (L) 60% sand, 40% shale
Same fauna (decrease with Miogypsinoides A missing

15030 (L) Same »
Nonion sp., Robulus lacerta, Textularia sp., Globigerina
Sp., Liebusella byramensis, Uvigerina howei

© 15060-69 (L) Same
‘ Same fauna, sparse
15090 (L) 70% shale, 30% sand
No fauna
15120 ' (L) Same
No fauna
15150 (L) Same
Discorbis sp., (1)
15180 (L) 50% sand, 507 shale
No fauna .
15210 (L) 60% shale, 40% sand
No fauna
15240 (L) Same
No fauna
15270 (L) 50% sand, 50% shale
No fauna
* 15300 (L) Same
No fauna
15330 (L) Same
No fauna
15360 (L) 80% shale, 20% sand
No fauna
15390 (L) 60% shale, 40% sand
No fauna
15420 (L) Same
No fauna
15450 (L) Same
No fauna
15480 (L) Same
No fauna
15510 (L) 60% sand, 40%Z shale

No fauna



15540
15570
15600
v15630‘
15660

15690~ 720

(L) 70% shale,
No fauna

(L) 60% shale,
No fauna

(L) Same
No fauna

(L) 8CZ% shale,
No fauna

(L) Same
No fauna

(L) 70% shale,
No fauna

C-35

30%

407

20%

30%

sand

sand

sand

sand
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GEOCHEMICAL ANALYSES OF SWEET LAKE GEOTHERMAL TEST:WELL PROFILE REPORT

SUMMARY

The stratigraphic‘section penetrated by the Sweet Lake Louisiana
Geothermal Test Well over the gross interval,surface to 15,720ft

TD shows an immature grading to moderately immature thermal
maturation profile. The fine grained sediments contain predomin-
antly terrestrial brganic matter through the entire section and
have not given any commercially significant quantities of petroleum
relate& hydrocarbons at this well location.

The sands penetrated within the interval 8,500 to 9,100 ft. may

be prospective for reservoired gas and it is recommended that this
zone be evaluated for this possibility.

The sands within the interval 14,1000 to 15,720 ft. do not appea}
to be prospective for methane gas production based upon the geo-
chemical analyse;. This lower part of the well has been infused
with minor amounts of migrated good quality paraffinic liquid
hydrocarbons. The sands in this interval could be prospective

for oil liquids.

Based on the thermal maturation profile, the zone of peak gener-
ation of hydrocarbons lies at a much greater depth than that at
which drilling ceased.

Prior to undertaking drilling for geopressured methane an evaluation
should be made of the thermal maturation profile and organic content
of the target-interval using adjacent well data including cuttings

and side wall core analyses.

e, & /ﬁ,f* o e,

Geo‘)&ey S" Ba&lxss HARTAX INTERNATIONAL, INC.
GEOCHEM LABORATORIE%;#“P BATON ROUGE.
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INTRODUCTION

: This report summarizes the results of a detailed organic geochemical well
study, carried out ‘on a suite of cuttings and canned well cuttings samples,
collected over the gross well interval, -surface to 15,720 feet T.D., in the
Sweet Lake Louisiana Geothermal Test Well, Cameron Parish, Louisiana. This well
is the first well of a scheduled five (5) well program bexng carried out in
Louisiana to 1nvest1gate° :

- the quality, type (gas versus oil), state of thermal maturity
and the areal and stratigraphic dzstr1but10n of any hydrocarbon
source rocks penetrated by this well

- the crude oil-parent source rock relationships of any
reservoired oil or gas encountered during the drilling of this
well as a means of determining whether or not such shows
represent indigenous hydrocarbon sourced from contiguous shales,
or, migrated hydrocarbon generated in older and/or more mature
source facies.

- the local geochemical controls influencing hydrocarbon.
generation, migration and reservoired petroleum composition
(source material, thermal maturation and secondary thermal and
nonthermal alteration etc.) in this specific area of interest.

- the guantity of methane gas which may be contained in, and
producible from, the geoptessured methane-rich aquifer systems
potentially encounterable at depth in the local area of this
well,

Analvtical

In all, a total of three hundred and fourteen (314) samples comprising one
hundred (100) bagged cuttings collected over the interval, surface to 6000+
feet, and two hundred fourteen (214) canned cuttings collected at sixty- (60)
foot intervals over the gross well section, 6000+ feet to 15,720 feet T.D., were
submitted to GeoChem for analysis. The cuttxngs " samples collected for Cl-C7
light gas hydrocarbon analysis were sealed in one (1) quart press-on-lid cans
with bactericide added to offset bacterial methane gas generation.

: The following analytical
program was authorized for this study as per the original proposal submitted
prior to the drilling of this:well: o
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Analytical Program o ‘ : : No, of Samples

) éi;c7‘ﬂydtocarb6n AﬁaiYsis of Headspacé;
Cuttings...,;.,-_.'........-.;.-.9....‘.“.....-.---.-173

2. Washihgi6f‘Samﬁiési&rﬁégging.........;;.i;...........314

3. Gross Lithological Description of Samples.....sec....314

4. Handpicking (wet) of Samples for Detailéd“ca-c7
Hydrocarbon Analysis by Capillary Gas
chromatograph:y‘.............l...‘.."....v....'lb. 28

5. Detailed C;-Cy Gasoline-range Hydrocarbon............ 28

6. Handpicking (dry) of Samples for Cj5+ soxhlet
© extractioN...... cesesssecstsnseacctaannes ceesese 28

7. Ci5+ Soxhlet Extraction with Deasphaltening.......... 43
8. Cjys54 Liquid Chromatographic Separation..:.seeesesss.s 43

9. Cyse Paraffin-naphthéne.(P-N) Hydrocarbon -
Analysis‘...-.l.......ﬂ‘..."....I................ 43

10. Picking of Sample for Total Organic Carbon
(exclusive of 4 & 6)..ccecuinccnicecececannceanss 61

11. Total.Organic Carbon Analysis.....c..eeeeeenceeaesssa132
12. Visual Rerogen Assessment (OMT & TAI).vieeeeeecencene 46
13. Vitrinite Reflectance Analysis (ZRo).......ccecvuee.. 24

14, Pyrolysis by Rock-Eval..... S |

A brief description of the standard analytical procedures used
in this study is appended at the rear of this report in Appendix A.

All the analytical data obtained on this well study, whether used in the
final interpretation or not, is recorded in the appropriate Tables I through VII
of zhis report, for completeness, and to serve as a future reference with data
from other wells in this study program.

The results of the different geochemical analyses are presented in well-
profile format in Figures 1 through 6. A lithopercentage log compiled
from the gross lithological examination of the cuttings in each sample, is
reproduced on Figures 1,2, and 3. The gross lithological description made on
the contents of each can (or bag) is necessary to provide in-house quality
control as well as being used during the interpretations. The gross
lithological descriptions are provided for reference at the rear of this report
under Appendix B.
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The Cjs4 paraffxn-naphchene (P-N) gas chromatographxc traces have
been reproduced in Figures 4-A, 4-B, 4-C and 4=D and the hxstogram distributions
of the measured vitrinite populatxons in these samples are shown in Figure 5. A
condensed Summary Interpretive Figure is presented along witﬁ the Summarg at the
beginning of this report. An additional set of all Figures is appended in a
pockét at the rear of this report in order to aid the reader in cross-
referencing the text with the well-profile data illustrated.

General Information

The data, interpretation, sample materials and all other matters pertaining
to this well study have been treated in a highly confidential maaner and are
considered proprietary to the Department of Energy.

Ooooco.oo.ooc.O...a.o.cooo.ooo..aooton.‘.Ioo.t.'-o.oo.c-.o.lo..t

ALL REMAINING USED AND UNUSED,PICKED AND UNPICKED CUTTING MATERIAL
AND SIDE WALL CORES ARE DEPOSITED IN THE DERARTMENTFOF GEOLOGY AT
LOUISIANA STATE UNIVERSITY,BATON ROUGE. IN ADDITION TO THE ROCK MATERIALS
A SET OF THE GLASS STREW KEROGEN SLIDES AND THE VITRINITE PLUGS OF THE-
KEROGEN CONCENTRATES ANALYSED IY THIS STUDY, TOGETHER WITH TEE LIQUID
CHROMATOGRAPHIC FRACTIONS ISOLATED FROM THE SAMPLES ALSC ARE HOUSED IW
THE DETMRTMENT OF GEOLOGY,LOUISIANA STATE UNIVERSITY BATON ROUGE

ONE COPY OF THIS REPORT IS RETAINED BY HARTAX INTERNATIONAL, INC.,
ONE COPY IS LODGED WITH GEOCKEM LABORATORIES, INC., and FIVE COPIES HAVE
BEEN SUPPLIED TO MAGMA GULF-TECHNADRIL,HOUSTON. ADDITIONAL COPIES MAY
BE OBTAINED Af COST PLUS 15% HANDLING FEE.
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RESULTS AND INTERPRETATIONS

Organic Geochemical Zonation

The stratigraphic section penetrated by the Sweet Lake Louisiana

‘Geothermal Test Well, over the gross well interval, surface to 15,720 feet

T.D., can be divided into five (5) main zones of interest based upon the
geochemical characteristics of the fine-grained sediments. One (1) of
these zones, Zone C, can be further subdivided into three (3) subunits.

The zonation suggested for this well is:

Zone A Sediments Surface to 3,300+ feet
Zone B Sediments 3,300+ feet to 6,400+ feet
Zone C Sediments ' 6,400+ feet to 9,100+ feet
Subzone C; 6,400+ feet to 7,350+ feet
Subzone C, 7,350+ feet to 8,500+ feet
Subzone Cy 8,500+ feet to 9,100+ feet
Zone D Sediments 9,100+ feet to 14,100+ feet
Zone E Sediments 14,100+ feet to 15,720'feet T.D.

The Zone A Sediments, surface to 3,300+ feet, were bagged wet samples
representing a varied lxthology compt1sed of sand, fossil fragments
(shell), gravel, pebble and light gray mudstone. The sample quality was
overall very poor.

Similar remarks apply to the Zone B Sediments, 3,300+ feet to 6,400+
feet, which were also collected in bags rather than be1ng canned. Thls
section represented a much more uniform light gray slightly calcareous
shale lithology with minor amounts of sand, fossil fragments (shell) and
coal interdispersed throughout the interval.

No comments can be made about the relative gas character or gas
ptospectxveness, of Zones A and B since the samples were not canned over
this interval. Based upon the gross lithological description of the
section, it would appear that this interval should be unfavorable for the
trapping of any shallow gas which may have migrated from depth in the local
area of this well. The upper Zone A sediments contain significantly higher
amounts of organic carbon than do the sediments of Zone B. Both zones
however, contain typically terrestrially derived woody-structured and
herbaceous types of organic detritus, much of which was deposited close to
its origin, and which overall has subsequently experienced only a low
temperature history. The sediments of both zones also contain trace
amounts of amorphous-sapropel kerogen with minor amounts of algal debris.
Low percentages of extractable C)g, paraffin-naphthene (P-N)
hydrocarbon along with the pronounced odd-even carbon preference in the
Cy3-Cy) paraffxn portion of the gas chromatographic traces (Flgure

4-A) are all in keeping with the observations made above.
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Zone C Sediments, 6, 400+ feet to 9 100+ feet (and inclusive of Subzone
Ci,» Cp and C3), represents a mixed coarse quartzose sand and slxghtly
calcareous medium light gray glauconitic shale interval with very minor
amounts of limestone, shell and coal. No shows were observed in the sands
although the high and variable quatities of methane noted in the Subzone
Cyy 6,400+ feet to 7,350+ feet, and Subzone C3, 8,500+ feet to 9,100+
feet, units are suggestxve of possible reservoxred gas In parcxcular, the

sands within the Subzone C3 should be closely examined for reservoired
gas.

The Zone C sediments geochemically appear very similar to the
overlying Zones A and B having comparable organic carbon contents, similar
woody-herbaceous kerogen populations, and in being thermally immature. The
presence of trace amounts of amorphous-sapropel and algal organic matter is
again supported by the C15-Co5 "skewed" Cys+ paraffin-
naphthene (P-N) hydrocarbon zFxgures 4=-A, 4-B), the low amounts of total
Cls+ hydrocarbon and by the low Cjs5.+ paraffln-naphthene (p-N)
hydrocarbon content. The kerogen and vitrinite reflectance data are .
consistent with an immature Stage 1+ to 2- or 0.3 to 0.4 %Ro (Tables II-B
VI, VII; Figures 3 and 6).

Zone D Sediments, 9,100+ feet to 14,100+ feet, represent the main
interval of possible hydrocarbon source rock " potential penetrated by this
well. The interval lithologically comprises varicolored light gray,
olive-gray, medium gray to dark gray slightly calcareous slightly,
glauconitic shales containing un1form1y‘lgg amounts of organic carbon.
These shales contain only fair quantities of methane (C;) and 'wet' gas
(C9-C4) hydrocarbon (approx: 1000 ppm- 4000 ppm; 15%-30%; Tables I-A,

I-B, I-C; Figure 1) as well as slmost insignificant amounts of C
extractable bitumen. The kerogen 1s terrestrially-derived woody and
herbaceous plant debris which reflects a progressive increase in thermal
history with increasing depth of burial. The CIS+ paraffxn-naphthene
(P~N) hydrocarbon has an excellent paraffinic quality in which the
023-031 components show a pronounced odd over even carbon

predominance (Figure 4-C). It is interesting to note that, although the
analysis of the gross canned sample indicates slightly higher contents of
C5-Cy, this finding was not confirmed by the more detailed C 4=Cv
gasoline-range hydrocarbon analysis of the picked cutcxngs. No explanation
for this observation is made at'this time, other than it may represent
small amounts of mxgrated out-of-place light gas hydrocarbon.

There is also noted an 1nteresc1ng dxvergence in the TAI and the % Ro
reflectance data over this interval., This variation is clearly shown in
Figure 6 where the two (2) maturity parameters separate no:xcably below
9,600+ feet. (It is understood that. this is approximately the beginning of
the overpressured sediment zone which may be a controllxng factor]., From
the visual kerogen data and the histogram distribution of the vitrinite
populations, (Tables II, VI, VII; Figures 3,5,6), it appears that there are
no 'reworked' populations of kerogen present within these samples.
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Consequently, a possible explanation of this maturity divergence may be
that whereas the vitrinite measurement is a surface phenomenon, the TAI
measurement is a transmitted light phenomenon. It is conceivable that
geopressure effects may cause an increase in the apparent maturity of the
surface of the kerogen but have little effect upon the interior of the -
plant particle. Further comparisons of geopressured sediments will be
necessary before this type of observation or hy»othetical explanation can
be confirmed.

The lower Zone E Sediments, 14,100+ feet to 15,720 feet T.D., grade
through a similar type of light to medxum gray slzghtly calcareous shale
into siltstone and coarse quattzose sand. This zone is characterized by a

~slightlv higher gas wetness, slightlv higher Cy=Cq gasoline-range

hydrocarbon contents and uniformly lower iC,/nC, ratios. The kerogen
tends to be woody with secondary amounts of herbaceous material in the
uppermost one thousand (1000) feet reversing to herbaceous with secondary
amounts of wood plant remains in the sandy interval.

Although no 'shows' were - noted in this sand zone, the Cis+
bitumen and hydrocarbon data suggest that these sands contain migrated out-
of-place petroleum hydrocarbon in detectable amounts (Note: reference is

made in Appendix B to trace of contamination by "oil-base mud"; samples
1825-300, -312). The sands in this interval do not appear favorable for
gas production at this well location.

In reviewing the geochemical data illustrated in Figures 1 through 6,
arrows have been used to emphasize significant data changes. These changes

may occur at the boundaries of the zones noted, or may occur within the
zones themselves.

Thermal Maturity and Hydrocarbon Source Character of Sediments

1. Zone A Sediments (Surface to 3,300+ feet)

The sedimentary section penetrated by the Sweet Lake Louisiana
Geothermal Test Well, over the well interval, surface to 3,300+ feet, has
an immature poor oil and associated gas source character and has not
generated any petroleum-related hydrocarbons in the local area of this
well,

This interval is moderately rich in total organic carbon content
although the kerogen is predominantly woody and herbaceous with trace
quantities of amorphous-sapropel (0.07%-1.85%, mean 0.73%; Table II-A,

1I-B; Figure 3). The immaturity sugzested by the coloratlon of the kerogen
(Stage 1+ to 2-; Table II, VI; Figures 3, 6) and by the %Ro vitrinite
reflectance (Table VII; Fxgures 5,6) is also supported by the igg'yxelds of
Cj54 total hydrocarbon and by the notable naphthenic and C)g-

C23 "skewed" bimodal nature of the C)5, paraffin-naphthene (P-N)
hydrocarbon (Figure 4-4).
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2. 2one B Sediments (3;300+ feet to 6,400+ fééf)

This interval, 11ke the overlyxng Zone A sectlon, has an immature poor
to very poor oil and associated gas source character. 'The géochemical
.criteria supportive of this ratlng are similar with those dlscussed for
Zorie ‘A. Based ‘upon these comparisons,’ ‘both' Zones A and B are’ nongenerative
for the formation of any o0il or gas and it: is also unllkely ‘that any
reservoir asociated with these intervals will: be prospective for
hydrocarbon accumulation.

3. Zone C Sediments, (6,400+ feet to 9,100+ feet)

The stratigraphic section identified as Zone C can be further
subdivided into three (3) subunits, Subzone Cj, 6,400+ feet to 7,350+
feet; Subzone C,, 7, 350+ feet to 8,500+ feet; and Subzone C3, 8, 500+
feet to-9,100+ feet.

Subzone Cj, (6,A00):_feetvto 7,350+ feet)

This subzone unit is a mixture of light olive-gray shales and
sands. Overall, the unit is better defined geochemically as a
potential reservoir. facies rather than a source facies.' The fine-
grained shales have experlenced only a moderate time~temperature
‘history and are rated as having an. immature poor pettoleum source rock
character, . : :

The poor source rating is clearly demonstrated by the low organic
carbon content (0.18-1.53%, mean 0.52%) and by the. very poor yields of
Cl5+ bitumen and C)54 hydrocarbon (131-268 ppm, mean 217"
ppm; trace -79 ppm; Table IV-B; Figure 3). The Ci5+
paraffin-naphthene (P-N) hydrocarbon profiles (Figure A-B), conflrw an
admixed type of kerogen population (W;H;Am) as well as reflecting the
immature thermal history these sédiments have experienced. Note the
bimodal naphthene envelope and the odd-even. carbon preference shown by
the Cy3-C3; paraff1ns.

The sands within Subzone Cl are nonprospect1ve for 011 11qu1ds
and most likely are devoid of commercxal quantities of gas at ‘this
well location.. e S

Subzone Cy (7, 350+ feet to 8, 50b+ feet)

The sedlments penetrated over thlS interval represenc an ‘irmature
poor source unit which has not sourcad any pecroleum—- ' ¢,
related hydrocarbon to the adjacent sands of Subzones C;. and/or

C3.
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Based upon the coloration of the recognizable plant cuticle
contained in the kerogen isolated from these sediments, an immature
Stage 1+ to 2- thermal alteration index (TAI) is suggested.  This
immaturity is confirmed by the vitrinite reflectance measurements with
values between 0.3% and 0.4% Ro (Table VII; Figures 5,6).

A poor source character is indicated by the low amount of organic
carbon Emean 0.50%; Tables II-A, II-B; Figure 3), the lean to moderate
amounts of C)-C; light gas hydrocarbon, the absence of any

detectable C,~Cy gasoline-range hydrocarbon and thne poor yields of
Ci5+ geochemical bitumen. This Subunit does contain a slightly
greater quantity of amorphous-sapropel than does either Subzones Cy

or C3 but the amount is insignificant at this well location. If the
amorphous-sapropel richness was to increase significantly within this
unit in a different part of the basin, then subzone Cy could be a
potentially favorable source interval.

Subzone Cq (8,500+ feet to 9,100+ feet)

The interval designated Subzone C, is again a potential
reservoir facies which, in this case, 1is very definitely Erospectlve
for methane gas accumulation. The calcareous shales of this interval
have comparable source characteristics to the overlying shales of
Subzones C; and C7 and ‘as such are rated as immature poor source
rock candidates.

The presence of possibly reservoired methane gas is shown by the -
variable moderate to high amounts of gas analyzed in the canned ~
samples collected over this interval. Very definitely, the well logs
over this zone should be carefully evaluated for gas indications. No
traces or shows of reservoired petroleum liquids were observed for
this interval.

4, Zone D Sediments (9 100+ feet to 14,100+ feet)

The stratigraphic section penetrated from 9, 100+ feet to 14, 100+ feet
represents a thick, slightly calcareous shale which 1s the unit of greatest
interest from a source rock point of view. Unfortunately, this shale
interval is rated as an immature grading to moderately immature poor oil
and associated gas source which has not generated any commercially
significant amounts of hydrocarbons in the local area of the Sweet Lake
Louisiana Geothermal Test Well,

The immature to moderately immature ranking is based upon the yellow
to yellow-orange coloration of the recognizable plant cuticle contained in
the herbaceous and woody kerogens which predominate in these fine-grained
shales. The TAI ranking progressively increases with depth from a Stage 1+
to 2- to a Stage 2~ to 2 at 14,100+ feet. (Note: GeoChem uses a Thermal
Alteration Index (TAI) ranging from immature Stage !l to ecmetamorphosed
Stage 5].
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Interestingly, the vitrinite reflectance measurements over the same
interval show & much higher rate of change (0.40~0.6% Ro; Table VII;
Figures 5,6). This change is real and is based upon the indigenous
vitrinite since both methods of analysis confirm the absence of any

- 'reworked' kerogen populations in these shales. It is suggested herein
that the fact that shales below 9,100+ feet are geopressured may, in some
way, result in a higher induced surface maturation phenomenon occurring.
The measured alteration values could then be higher for the surface
measured effects than for the transmitted light values. This observation
will require additional confirmation before it can be used as a measure of
geopressuring effects within- sediments.

The poor hydrocarbon source quality of these shales is reflected by
all the geochemical parameters listed below and is largely attributable to

the immature character of thé sedimentary section penetrated at this well

loation.

Geochemical Criteria Range Value Mean Values
Ci 300+-3000+ ppm 1200+ ppm

C2-Cy 50+-5000+ ppm 800+ ppm

C4-Cy Undetectable -

Ci54+ Bitumen 139-375 ppm 237 ppm

Cy54+ Total HC trace-97 ppm 73 ppm

Cys+ P-N HC trace~50 ppm 42 ppm
Toc - 0.23-0.66% 0.36%
TAL (1+ to 2- ranging to 2- to 2)
Kerogen : (W;H;~- ranging to H;¥;-)
P-N/AROM 0.66-1.11 0.91
CPI-A ' 1.05-1.36 1.15
CPI-B 1.28-2.53 1.80

The three (3) prime controls governing source rock quality, (i) amount of
total organic carbon, (ii) maturity, and (iii) kerogen type, are all unfavorable
for this interval to be of interest as a commercially viable source rock
candidate in the local area of this well, -

Although these observations downgrade this shale unit as a favorable source
interval, the quality of the Cyse+ paraffin-naphthene (P=N) hydrocarbon (as
shown by the gas chromatographic traces (Figures 4-B,4-C)) indicates an
excellent paraffinic oil-likeness. This could result in this interval sourcing
paratfinic crude liquids if the sediments were subjected to a more severe
time-temperature geothermal history elsewhere in this area. At this point in
time, the. Cys, paraffin-naphthene (P=N) has an excellent paraffin content
with a pronounced odd-even carbon preference. In keeping with the increasing
maturity profile with depth, the CPI-A and B (Carbon Preference Indices A and B)
values also tend towards unity thereby complimenting this profile.

Observed sands at 13,000+ feet and at the base of Zone D, 13,800+ feet,
appear nonprospective for either oil or gas at this well site, This is
additional confirmation that the contiguous shales of Zone D surrounding these
sands have not generated any petroleum products.



D-12

5. Zone E Sediments (14,100+ feet to 15,720 feet T.D.)

The lower Zone E sediments could conceivably be further divided: into
two (2) subunits; the shale section from 14,100+ feet to 15,100+ feet, and
a reservoir facies section from 15,100+ feet to 15,720 feet ‘T.D. This has
not been done since the uppermost shale portion of this unit has all the
geochemical similarities to the overlying Zone D shales, namely are
representative of a moderately immature poor oil and associated gas source
interval,

There is a slight overall increase in this zone of the light Cl-C7
gas hydrocarbon components, largely reflected by the increase in the
percent gas wetness and the C5-Cy; hydrocarbon (Tables I-A, I-B, I-C;
Figure 1). Similarily, the C4-Cy gasoline-range hydrocarbon is present
in detectable amounts but perhaps more significantly, the C;s,
paraffin-naphthene (P-N) and aromatic (AROM) hydrocarbon contents in the
Ci5+ bitumen are considerably greater than in the overlying shales.

These observations, when considered with respect to the presence of
trace amounts of reservoired oils being suggested in the underlying
reservoir facies, indicate that the entire Zone E interval has been infused
with oil most likely sourced from underlying and as yet unpenetrated source
rocks at depth.

The presence of migrated crude oil in the shales and sands of this
interval Is shown by the relatively higher percentage of total hydrocarbon
in the bitumen (bitumen 352-907 ppm, mean 601 ppm; total HC 124-506 ppm,
mean 294 ppm; Table IV-B, Figure 3), the higher percentage of Cyq,
paraffin-naphthene (P-N) hydrocarbon (17.3-34.9%, mean 26.8%; Ta 1e 1V-C;
Figure 4~D) and by the excellent good quality paraff1n1c-011 like character
of the C15+ paraffin-naphthene (P-N) hydrocarbon (Figure 4-D).

Interestingly, the sands below 15,100+ feet do not appear to contain
any quantity of reservoired gas based upon . the geochemical data.
Consequently, unless geopressured sands thoroughly degassed during
transport up the well bore, it would appear that these sands are
nonprospective for insitu gas at this well location.

EXPLORATIONAL SIGNIFICANCE OF RESULTS

_ The stratigraphic section penetrated by the Sweet Lake Louisiana Geothermal
Test Well, Cameron Parish, Louisiana, over the entire 15,720 feet hzs an
immature grading to moderatelv immature poor oil and associated gas source
character and it is unlikely that these shales have generated any significant
amounts of oil or gas at this well location. Consequently, any of the potential
reservoir facies penetrated by this well appear to be nonprospective for
indigenously generated hydrocabon. These sands can only. be prospective if
migrated oil and gas, sourced from more thermally mature and more organic rich
lateral equivalents or from deeper and as yet unpenetrated sediments, has been
entrapped.
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- Based upon the data obtalned ‘herein, the sands associated with Subzone
C3, 8,500+ feet to 9,100+ feet, are Egtentiallv prospective for methane.gas
but not for any petroleum 11qu1ds. Similarily, the sands below 14,100+ feet in
Zone E are potentially prospective for petroleum-related ligquids but do not
appear favorable for gas. This latter statement must be tempered by the fact
that little is known about the geochemical characteristics of geopressured

reservoir sands or how efficiently they degas during the drilling and subsequent
sampling operationms.

There is evidence suggesting that 0il liquids and minor amounts of
associated gas, has moved into the lower Zone E section. Consequently, any
reservoirs present within the underlving sedimentary sections may be prospective
in the local area of this well,
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APPENDIX E - LOG ANALYSIS REPORT
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Well Log Analysis Report
July 1, 1981

Sweetlake Project

Magma Gulf-Technadril-D.O.E.
Amoca Fee #1 ‘

Cameron Parish, Louisiana

F. S. Millard
Consultant
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Well Log Analysis Report

Sweetlake Project

Magma Gulf - Technadril - D. O. E.
Amoco Fee #1, Cameron Parish, Louisiana

An analysis of the Miogypsina sands drilled in the
Amoco Fee #1 has been completed and is presented
herewith.
The best productivity results can be expected from
Zone IV ( 15250' to 15282' ) and Zone VI ( 15384' to
15415' ) Both zones appear to be clean sands and
exhibit good porosities. Other zones in order of
preference are as follows; Zone V ( 15311' to 15324 ),
Zone VIII ( 15524' to 15573' ), Zone VII ( 15463'
to 15503' ), Zone III ( 15172*' to 15240' ) and Zone II
( 15082' to 15145' ).
Porosity values were determined from a cross plot of
the neutron porosity log (corrected for borehole en-
vironment) and density log porosity. The depth in-
tervals, log values, resultant porosity ( @e ), shale
fraction ( Vsh ) and an Rwa analysis are presented on
the "Well Log Analysis" work sheets. Results of the
study including summaries and comments are also pre-
sented on the report forms.
Some variations in the Rwa analysis were observed,
however they do not indicated gas saturation in my
opinion.
Individual 1ntervals analyzed for each Zone have been
marked on the Induction log for reference and a copy
is attached to the report.

July 1, 1981
F. S. Millard
Consultant
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OPERATOR Magma Gulf - Technadrill - D.O.E.
. E-4
WELL Amoco Fee #1 ELEVATION 40.7' K.B.
LOCATION FSWC Sec. 13, N 1650' & E 2310' to Location, Sec. 13, 125, 8W
FIELD  Sweetlake COUNTY Cameron STATE Louisiana
DEPTH NET POROSITY WATER SATURATION REMARKS
INTERVAL FEET ESTIMATE % | ESTIMATE %
Zone I, 15036" [to 15080']
15036-~39 0 8.0 sd., very shly, tight.
15054-58 0 8.7 Sd., very shly, tight.
15066-69 3 15.4 Sd., very shly. :
15076-7% 0o . 14.2 sd., very shly, tight.

3 Net [Feet

15.4% | Average Porgsity Estimate.

Poor dand quality.
Zone II, 15080'| to 15172"
15082-90 8 15.4 &d., shly.
15093-95 2 14.8 Ssd., slightly shly.
15096-99 3. 18.4 sd., shly.
15100-103 3 16.5 sd., very shly.
15103-07 4 18.5 &4., clean.
15107-12 5 18.8 Sd., slightly shly.
15112-14 2 16.4 Sd., slightly shly.
15114-20 0 7.6 Sd., very shly, tight.
15120-24 4 15.8 Sd., slightly shly.
15124-26 2 11.9 sd., shly.
15126-29 3 14.0 Sd., very shly.
15129-32 0 10.4 sd., very shly, tight.
15132-38 6 14.3 sd., shly.
15138-45 7 . 13.7 Sd., very shly.

49 Net [Feet

15.7% |= Average Porﬁ’sity Estimate

Fair o good sand qiality.
Zone III, 151734' to 15248°'
15172-78 6 16.7 Sd., slightly shly.

" 15178-85 7 12.1 Sd., very shly.

15185-90 5 14.9 sd., clean.
15190-92 2 17.2 S&d., clean.
15192-94 2 15.7 S4., clean.
15194-96 2 17.0 Sd., clean.
15200-205 5 17.0 &d., clean.
15205-12 7 14.8 Sd., clean.
15212-17 5 14.5 sd., slightly shly.
15218-24 6 16.0 Sd., slightly shly.
15224-27 3 13.6 &d., slightly shly.
15227-30 3 12.5 Sd., very shly.
15230-32 2 15.0 S4., slightly shly.
15232-36 4 13.0 Sd., very shly.
15236-40 4 10.5 S4., shly.

63 Net |Feet

14.6% |= Average Porgsity Estimate

Fair 4o good sand qyality.




OPERATOR Magma Gulf - Technadril - D.O.E.
' - E-5
WELL Amoco Fee {1 ELEVATION 40.7' K.B.
LOCATION FSWC Sec. 13, N 1650' & E 2310' to I.ocat:.on, Sec 13, 12s, 8W.
F1ELD _v_sdeetlake COUNTY Cameron STATE Louisiana
DEPTH o NET POROSITY NATER SATURATION REMARKS
INTERVAL FEET | ESTIMATE % | ESTIMATE % '
Zone IV, 15248'|to 15304“‘ o
15250-55 S 19.5 - Sd.,  clean.
15255-57 - -0 14.5 Sd., very shly, tight.
15257-59 .0 7.0 -{sd., very shly, tight.
15265-65 - -] 4 - 20.5 Sd., clean.
15269-73 . - 4 20.5 Sd., clean.
15273-79 6 . 18.8 - |sd., clean.
15279-82 .3 22.2 Sd., clean.
: 22 Net Feet "
20.0% F Average Porosxty Est:unate.
-] Excellpnt sand qualily.
Zone V, 15304' o 15384* S :
15304-08 0 9.0 sd., very shly, tlght.‘
15311-16 5 20.0 sd., clean. ‘
15316-20 4 18.0 sd., shly.
15320-24 4 18.8 Sd., slightly shly.
15324-30 6 18.4 Sd., clean. )
15340-48 o -} 12.8 &d., very shly, tight.
B 19 Net Feet /
18.8% p Average Porcs:Lty Est:.mate.
Gocd s quality.
Zone VI, 15384'| to 15456/ :
'15388-96 © | 8 - 23.3 Sd., clean.
15396-402 6 22.5 &d., clean.
15402-04 0 20.0 sd., very shly, tight.
15404-12 8 23.3 &d., clean.
15412-15 3 23,7 - - S&d., clean.
_ 25 Net fFeet . S
23.2% F Average Porc51ty' Estimate.
Excellent sand qualifty. oo
Zone VII, 15456' o 155?0' |
15463-66 3 16.5 sd., clean.
15466-70 0 5.6 sd., very shly, t:Lght
15470-72 2. 17.2 &d., clean.
15472-76 4 13.0 sd., slightly shly.
15476-82 6 15.2 sd., clean.
15482-92 10 14.6 &d., clean.
15492-500 8 14.5 &d., slightly shly.
15500-503 - 3. 17.3 &d., clean. ,
‘ o 36 Net [Feet o ’
© 15.0% | Average Porgsity Estimate.
~ Good sand quality. -




CPERATOR Magma Gulf - Technadril - D.O.E.

WELL Amoco Fee #1 E-6 ELEVATION 40.7° K.B.

LOCATION FSWC Sec. 13, N 1650' & E 2310' to Iocation, Sec. 13, 12S, 8W.

FIELD Sweetlake COUNTY Cameron STATE Louisiana

DEPTH NET POROS!TY WATER SATURATION REMARKS

INTERVAL FEET ESTIMATE % | ESTIMATE % :

Zone VITI, 15540' to 15488

15524-28 4 19.2 5d., slightly shly.

15532-41 9 . 17.1 5d., clean.

15544-50 6 17.7 54., clean.

15557-59 2 15.6 ' 5d., clean.

15568-73 5 16.3 5d., slightly shly.
26 Net |[Feet o

17.3% |= Average Porgsity Estimate.
'~ Good gand quality.
Zone IX, 15588% to 15627

15591-94 3 17.8 - 5d., clean.

15594-96 2 16.3 Sd., shly.

15603-07 4 16.7 Sd., very shly.

15607-12 5 16.0 Sd., shly.

15612-14 2 15.2 sd., very shly.

15624-27 3 15.0 Sd., very shly.
19 Net iFeet

16.2% |= Average Porgsity Estimate.
Fair to poor sand qdality.

Total net feetjof sand for all Zones = 262°'

Test Zones IV and VI for maximum productivity. Test Zones II, III,

RECOMMENDAT'ONS: v' VII, VIII and X if necessar_y for additional Prd\JCtiVitYo

TEST INFORMATION:

/=
A
S—
F. S. Millard

LOG ANALYSIS BY:

DATE July 1, 1981
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TECHNICAL SERVICE REPORT | BAKFR

NUMBER  H18l

To: Bob Rogers
From: sye Donovan

Subject: yagna Gulf and Technidrill Date: 1-27-81
Cameron Parish ' :
Amoco Fee #1, 15403'

CONCLUSIONS

1). The formation sand of this well is relatively clean, containing -
only a small amount of migrating clays. The probability that clay
migration may trigger sand production will be studied through scanning
electron microscope (SEM) analysis.

2). Due to the high bottom hole temperature of this well, th
effectiveness of polymeric stabilizers will be severely limited.

3). The formation sand of this well may be controlled with 20-40 U.S.
mesh Baker Low Fine™ gravel and a 12 (.012") gauge BAKERWELD™ screen.

DISCUSSION

A small section of full core from Amoco Fee #1 was submitted for
analysis. The sample was extremely well consolidated and required
disaggregation with a mortar and pestle prior to cleaning. Repeated
washings with 2% KCl were required to remove the aqueous fluids which
saturated the core.

The x-ray diffraction analysis indicated that the sand at this depth is
relatively clean. The sample contained 75% quartz, 19X feldspar and
only 6% clay. The majority of .these clays are the type referred to as -
"migrating" clays. The percentage found in the core is low, and the
clays are only expected to pose production problems if they exist as
cementing material. This geothermal well is expected to be produced at
extremely high rates, and the resultant, near-wellbore turbulence could
trigger the migration of these clays. If the clays exist as part of
the cementing agent, the migration could result in sand production.

Copies to: H. Glaze
P. Pitre



Technical Service Report
H181 '
Page 2

‘The most effective treatment for the control of migrating clays is
polymeric clay stabilization. These polymers are not extremely stable
at temperatures above 300°F, however, and therefore are not recommended
for this well. The probability of clay migration contributing to sand
production will be further studied through SEM analysis.

To insure effective sand control the 50% grain size of the gravel
should be a maximum of 6 times larger than the 50X grain size of the
formation sand. Based on the sieve analysis data, the sand at this
depth should be effectively controlled with 12-20 US. mesh gravel and a
20 (.020") gauge screen. Because only a small core from a long
interval was analyzed, however, it is recommended that the smaller,
20-40 U.S. mesh gravel be used in this well. This gravel size will be
effective in the event that the formation sand grain size is smaller at
other depths. '

Please call if you have any questioms.
Sue Donovan
Regional Lab Manager

ph
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MAGNA GULF AND TECHNIDRILL
CAMERON PARISH
AMOCO FEE #1

X~-RAY DIFFRACTION - MINERAL PERCENTAGES

Quartz . 752
Feldspar . - 192
Illite 5%
Kaolinite Trace
Mixed Layered

Il1lite/Smectite 1%

*Solubility in.15% HC1 - <1%
*Solubility in 12X HC1/3Z HF - 5% NOTICE

PORTIONS OF THIS REPORT ARE ILLEGIBLE. it

best available
fias been reproduced from the be
copy to permit the broadest possible avail-

abiity.

*Acid Solubilities refer to weight pet'éent loss following one hour
exposure to 150°F.

-

-



COMFANY: MAGNA GULF AND TECHNIDRILL, ESCH#181.) -

FIELD? CAMERON FARISH:
WELL NUMERER? AMOCO FEEZ1 s
FORMATION? UNKNOWN » DEFTH 15403~ 1u404g Cai

UoSo F‘HI X

-MESH UNITS RUN 1 RUN 2
40.00 1.25 12,42 ;. 12464
90.00 1.75 s ey 47. 99’, TS ~_,’f.J1 83":{,;
60.00. 2,00 ) u.-? 69.05
70,00 TUR2G e 78069 81,50
80.00 7 - 2,50 ... 86.81
100.00 . - 2,75, 90.84

S0 %Z TILE GRAIN SIZE (FHI)= =~ 1.7513
S0 % TILE GRAIN SIZE (INCH)= 0.0117
: : 4 X. INCH= 0.0458
8 X INCH= 0.,0936

A X:MESH=, ... 159 .. .o ...

8 X MESH= 8.7 ' o

RECOMMENDED GRAVEL SIZE ¢ 10-20

AVE

. 1.- 0\-’3 -
49,91
6718

80.10
85.86
90,05
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APPENDIX G -

TEST WELL COMPLETION RECOMMENDATIONS-PROPOSED PRODUCTION INTERVAL
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ASmSOCIATES

MAGMA-GULF COMPANY
PROPOSED PRODUCTION INTERVAL
MG-T/DOE AM0CO FEE #1
SWEETLAKE FIELD
CAMERON PARISH, LOUISIANA

KEDA PROJECT NO. 80-0079
FEBRUARY, 1981

PREPARED BY
KEN E. DAVIS ASSOCIATES
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1.0 INTRODUCTION
1.1 BACKGROUND

~ Following the study performed by Ken E. Davis Associates
(KEDA) on Magma-Gulf's MG-T/DOE Amoco Fee SWD in Sweetlake Field, '
Cameron Parish, Louisiana, KEDA was reque‘sted to reComend a
cdmp'letion interval for the geopressured production well, MG-T/DOE
Amoco Fee #1. KEDA was initiélly contacted by Ms. Karen Hoffman
of Magma-Gulf Company by telephone. Additioné]ly, ~ such
information as logs and core data was forwarded: to KEbA's Mr.
' F'lehikén'a]ong with follow-up conversations between Ms. Hoffman
anderl. Fleniken. _A vérbél reco,méndation was telephoned to ‘,Ms.
‘Hoffman and Mr. Bob Rogers on January 23, 198l. This report
covers the review of all the information as provided to KEDA and
is the basis for the recommendations made herein. Erroneous data
could negate or alter calculations and/or recommendations.
1.2 SCOPE OF WORK
A complete review wés made of the logs and core data which
were furnished to KEDA. The logs were analyzed to determine the
productivity of the target sands below 15,000'+ with primary
emphasis placed on the sands at 15,385 - 15,415' and
15460 - 15505'. These objective sands were evaluated for their
ability to produce 40,000 barrels per day of geopressured brine

water. The evaluation was performed on a high speed digital

computer and consisted of calculating the hydraulic capacity in -

millidarcy - feet and predicting the surface pressure performance



G-5

(frictional losses included) with respect to time. In conjunction
~with this, the pressure effects across the perforations were also
. _considered. The results of the‘analysis-prOV1des the foundation

_for the recommendations which follow.
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2.0 DISCUSSION
2.1 BRIEF COMPLETION REVIEW

The MG-T/DOE Amoco Fee #1 is located 1650’ north and 2310°
east of the southwest corner of Section 13, Township 12S, Range
8W, in Sweetlake Field, Cameron Parish, Louisiana.(see Figure No.
1). The well was drilled to a total depth of 15,740'+ as a
»geopressured test well for production testing of geopressured

. brine waters below 15,000 feet.

The well was cased with 7" 0D casing as an intermediate
string. A 6 1/2" hole was drilled out from under the 7" 0D casing
and through the objective zones to a depth of approximately
15,740 feet. Subsequently, a 5 1/2" OD liner was cemented through
the objective zones. It is KEDA's understanding that production
will be through the 5 1/2" OD casing to the surface.

The geopressured sands of major concern are those sands below
15,000' with the zones at 15,385 - 15,415' and 15,460 - 15,505'
being given priority consideration. The purpose of this study is
to select sufficient footage having adequate permeability and
perforation density to yield approximately 40,000 barrels of brine
per day.

2.2 GEOLOGY

Geologically, the production sand lies within a graben and is
bounded by two faults. This is shown in Figurs Ne. 1, which is a
structure map of the production sand, (Miogyp Sand).

Conventional cores were obtained from the well at the

following depths:
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a) Core No. 1 (15,144 - 15,184")

b) Core No. 2 (15,185 - 15,201')

) Core No. 3 (15,389 - 15,411')

d) Core No. 4 (15,600 - 15,634')
The results of the analysis of the cores are provided in
Attachment A. As indicated by the analysis description, the
Tertiary Age Sands of the U.S. Gulf Coast typically show fine to
~very fine grain with small quantities of silt. The permeability
- values appear to be somewhat low for Core No. 1 and Core No. 4.
Core.Nd. 2, having a horizontal permeability of 122+ millidarcys,
is the most representative analysis.. This measurement is typical
of that found in other penetrations in the Frio Sands between
12,000 and 20,000'. KEDA has reservations as to the accuracy of
the 3 to &' darcy detérmination for Core No. 3
(15,403 - 15,403.5') and feels such yalues are perhaps the result
of é faulty test. Therefore, for purpose of evaluating the zones
_of interest in the sections to follow, an average effective
permeability of 120 millidarcys has been used. |

Analysis of both the compensated neutron-formaﬁion density
log and the computer process log indicate comparable values for
porosity which appear to be in the proper order of magnitude.
2.3 RESERVOIR PARAMETERS

The expected production performance evaluation is based on

calculations made with the aid of a high speed digital computer
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and the production zone data listed below. The basic mathematical
theory of fluid flow through porouSJ media was applied and
calculations were performed: to determine the surface pressure
effects for various hydraulic capécities. 'Cbmbuter runs were made
‘at capacities of 8,000, 10,000 and 12,000 millidarcy - feet for
rates of 30,000 and 40,000 BWPD.  The results of these
'compﬁtétiOns'are graphically illustrated in Figure No. 2. From
this data sufficient net reservoir thickness was selected to
provide adequate surface pressure for geopressure brine surface
treatment. It was assumed that the Afequired' fioWing surface
pressure would be 1000 psi or greater. |

2.3.1 PRODUCTION ZONE DATA

Average depth, feet | 15,400
Top sand section,.féet 15,385 -'15,416
Lower sand section, feet 15,461 - 15,505

(based on ISF/Sonic dated 1-17-81)

Anticipated reservoir pressure, psi | » 12,000
Viscosity of produced brine, cps 0.280
Average porosity, percent 20

(based on core data and computer processed
log dated 1-17-81)
Average effective permeability, mi1lidarcys 120

(based on core data)

1

Effective brine compressibility, psi 0.6 x 107>

Bottomhole pressure gradient, psi/ft .0785
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Wellbore radius, inches . | 2.3
Fluid density, 1b/gal - 8.56
Tubing inside diameter, inches | : 4.6

2.3;2 INITIAL RESERVOIR PRESSURE
The initial reservoir pressurevof the target producing

zones at 15,385' and 15,416' is expected to be approximately

12,000 psi. A pressure recording obtained by wireline tester

~ (called repeat formation tester, RFT) on the sand at

2.4

15,070 ';15’150' indicated a bottomhole formation pressure of
111,900 psi. The anticipated initial bottomhole pressure was

estimated by extrapolation to a depth of 15,400 feet so the

two  zones of interest could be evaluated as a unit sand
member.

PERFORATION PRESSURE EFFECTS

, When considefing the most efficient désign for high
réfe production, perforation density, diameter | and’
penetration depth become the most critica1 factors. These
factors should be analyzed collectively with the required
hydraulic capacity ‘to' provide maximum diameter penetration
and adequate dehsity}to afford minimal pressure drops. Since
extensive Studies‘hé§e ndt been completed, investigating the
basic sahding:mechanisms for geopressuréd hot water wells,

all of the above factors, should be considered in attempting

to control sand influx. Limited tests in other geothermal

wells have provén that sand influx is rate sensitive, i.e.,
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there is a critical velocity at which the sand begins to flow
through the perforations. By designing for minimal pressure
drops across the perforation, ;here is a better chance that
destruction to the formation stress state will not occur and
cause a consequent large influx of sand. The 5" liner limits
the perforation diameter to approximately 0.38 inches.
Therefore, the abovementioned conditions can best be
accomplished using a casing gun having an equivalent
. perforation diameter and a penetration range of 10 - 18"
based on API test methods (see API RP43). |

The pressure drop across the perforations can be

mathematically determined using the following equation.

Pf=£Q_2_
8090 Ap2
Where: Pg¢ = pressure drop across perforation is psi
P = density of injected fluid in #/gal
Q = production rate in GPM
Ap = effective cross sectional area of

perforations in in2
If this equation s applied for the following
conditions,
a) perforation density - 4 shots per foot
b) perforation diameter - 0.38 inches
¢) production rate - 40,000 BWPD

d) perforation interval - 75 feet
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“the pressure drop is negligible (3.5 psi) when also assuming
that only 40% of the perforations are open.

An additional factor which WOﬁld also affect the
pressure drop across the perforations is skin damage due to
‘perforation. plugging or particulate invasion into ;he near
wellbore area. These phenomena could be evaluated during the
initial tésting of the well. 1In the eventziy {s determined
that more‘perfdrations are required, the target zone could be
refperforated under dynamic conditions. Many of the
perforating service companies offer a high pressure
Tubricator, which is easily . rigged and capable of handling
pressures in excess of 15,000 psi. With sufficient'weight
(sinker bars) added to the perforating gun, ﬁerforating under

flowing pressure conditions can be accomplished.
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3.0 CONCLUSIONS

a)

)

d)

e)

f)

The target sands at 15,385' - 15,416' and 15,461° - 15,505",
assuming a minimum average effective permeability of 120
millidarcys, indicate the capability of producing at rates of
40,000 BWPD with surface pressures greater than 1000 psi for a
ﬁrojected production period of 12 months (see Figure No. 2).
The target sands provide approximately 75 feet of net
reservoir thichness to yield a hydrauli¢>capacity-approaching
10,000 millidarcy - feet.

KEDA has reservations regarding the accurécy of the core
analysis and had based the ability of the well to produce on a
minimum hydraulic capacity of 10,000 millidarcy - feet.
Theoretical calculations indicate that negligible pressure
drop occurs across the sands of interest (75') at a
perforation density of four (4) shots per foot.

In the event initial testing indicates a nécessity to open
additional sand intervals to the wellbore or increase the
perforation density this can be accomplished under flowing
conditions.

Sand production is evident in high volume production wells and

should be expected.
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4.0 RECOMMENDATIONS

a) Displace the mud system with 10#/gal filtered brine water (< 5

micron)., This will provide a pressure differential to clean
the‘perfpfations of debris and assist in formation clean up.
b) Perforate the intervals 15,385 - 15,416' and 15,461 - 15,505
~at four (4)vshpts per foot using a Schlumberger-2-7/8" Hollow
Carrier Gun (or}equiya1ent). These measurements were taken
from the Dual Induction - SFL - Sonic log dated 1-17-81.
Boréa sandstone test shots with this gun show an average
penetration depth of 13.67 inches and a hole diameter of .38

inches.,
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APPENDIX H -
DISPOSAL WELL COMPLETION RECOMMENDATIONS - PROPOSED INJECTION INTERVAL
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INTRODUCTION

1.1 BACKGROUND

As a result of several telephone conversations between Mr. Ken
Davis of Ken E. Davis Associates (KEDA) and Mr. Bob Rogers of
Magma/Gulf Company, KEDA was contracted to provide recommendations
for the selection of a completion interval in the Amoco Fee SWD in
Sweetlake Field, Cameron Parish, Louisiana. Information such as
logs, ‘core analyses and a drilling completion pfogram, was
provided to KEDA by Ms. Karen Hoffman of Magma/Gulf along with
information obtained during telephone conversations between KEDA's
Mr. John Fleniken and Ms. Karen Hoffman. This report is a review
of the aforementioned information based on technical merit and is
the basis for the recommended completion interval. The historical
review section is a brief outline of KEDA's understaﬁding of the
past operations. Erroneous data in this section cquld negate
associated calculations and recommendations. |
1.2 SCOPE OF WORK

Initially, a review of all the data provided for this study
was made. Considering the present condition and existing
completion of the well the objective sands were analyzed for their
ability to dispose of brine waters at rates of 40,000 barréls per
day (BPD) and 60,000 barrles per day. The analyses consist of
calculating the requiréd.reservoir thickness for disposing of 40 -
60,000 BPD determining the frictional 1loss in the 7" 0.D.

injection tubing and analyzing the pressure effects at the
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perforations. From these analyses an acceptable surface operating
injection pressure was determined such that the local fracture

grad{ent is not exceeded.



H-7

2.0 DISCUSSION
2.1 HISTORICAL ‘REVwa

The MG-T/DOE Amoco Fee SWD is located iﬁ Section 13, north
1730 feet from the south line and east 2815 feet from the west
line in Township 12S and Raﬁge 8W in Sweetlake Field, Cameron
Parish, Louisiana (See Figure No. 1). The well was drilled to. an
approximate depth of 7440+ feet for the purpose of disposing of
geopressured producéd brine waters.

The injection well was surface cased to 1350+ feet with 13
3/8" 0.D. casing and protection cased to approximately 7440+ feet
with 9 5/8" 0.D. casing. |

A :7" 0.D. injei:tion string was run on a 7" x9 5/8" injection
packer and set at 6200+ feet (See Figure No. 2). The potential
disposal sands are those located below 6200+ feet with the primary
target sands being those at 7150 - 7350+ feeﬁ. The objective of
this study is to select' adequate footage with sufficient
perforations per foot to effectiveiy haﬁd]e 40 - 60,00’0; BPD;

2.2 GENERAL COMMENTS | “ _

Screen liner, gravel pack type »complet/ions along with the
car‘eful attention 'and pf'oper selection of drining and cbmp]etion
fluids has "prbven' to be the most efficient des.i‘gn for high rate
disposal of brine waters. Thé vscrée.n; 1i‘ner, gravel pack‘ Vtype
completion affords: 1) 'gre_at‘er cross seéticmaf ’area‘ to the

wellbore and is therefore capable of accepting fluid at
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high rates and extremely low pressure drops across the screen
liner, 2) improved permeability in the near wellbore area, 3) the
advantage of the ability to sustain abuse by particulate plugging
for longer periods of time and 4) greater ease of development or
cleaning without the concern of degradation of cementation
resulting in sand influx.

The primary complication experienced in gravel pack
completions is solids regeneration beyohd the gravel media in the
formation itself. However, high rate backflowing techniques have
proved_to be successful in restoring injection efficiency.

Since the study well is a cased hole and will be a perforated
completion, this study consists of recognizing the potential for
sand 1influx, selection of perforation size and depth of
penetrations and net usable reservoir opened, by perforating, to
provide minimal pressure drops in the near wellbore area.
Consideration.is also given to the fact that the probability of
obtaining open perforations for every shot is nil. A safe
assumption is that approximately 40% of the total perforations
will be open for transmitting fluid to the receiving formation.
2.3 GEGLOGIC SETTING

The Amoco Fee SWD target sands lie some 8 - 10,000 feet above
the production sand, miogyp sand. As shown in Figure No. 1, which
is the structure map for the miogyp sand, the production lies

within a graben and is bounded by two faults. The faults top out



H-9
at 9 - 10,000 feet. Therefore, the diéposal sands should not be
affected by the faulting and, consequently, it would be expected
that the sands should test as an unbounded reservoir having
infinite areal extent.

Typical to Gulf Coast sands, as indicated by the core
analysis, the target sands are fine to very fine grain, loosely
cemented and calcafeous. It is expected that these sands probably
contain very small quantities of montmorillonete, kaolinite and
illite. -

2.4 RESERVOIR REQUIREMENTS
~ The following evaluation 1is the expected injection zone
performance based on calculations made with the aid of Craft and
Hawkins “"Applied Petroleum Reservoir Engineefing“’(1959)'6nd the
injection zone data listed below. This evaluation aids in
determining the required reservoir thickness needed to provide
adequate'hydrahlic capacity to handle 40 - 60,000 barrels of brine
per day. The calculations were made using the sand at 7146+ feet
to 7345+ feet and 7398+ feet to 744Qi feet for an effective net
" usable sand thickness of 215 feet and a constant injection rate of
60,000 barrels'per day.
2.4.1 INJECTION ZONE DATA
Top of injection zone, ft. 7152
(based on ISF - Sonic Log) |
Bottom of injection zone, ft. L 7345

(based on ISF - Sonic¢ Log)
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Bottomhole pressuré gradient, psi/ft. ~.465 (est.)
Fracture gradient, 0. 65 psi/ft. 4680 at 7100 ‘
Injection tubing size, inches 0.D. -1
Viscosity of injéction fluid, cp.. ' 1

Anticipated reservoir pressure, psi =~ 3348 at 7200°
Average porosity; percent . ‘ 30
(based on Computer Processed Log &
core data).
Average.permeability, millidarcys 1500
(based on core data)
" Injection Zone Compressibility, psi-l 6.5 x 10-6
~ Net sand thickness, ft. 215
2.4.2 BOTTOMHOLE PRESSURE EFFECTS
Using the basic theory of fluid flow in porous nedia'aAd
the data in Section 2.4 above, the expected bottomhole pressure
buildup can be determined (the diffusivity equation modified for
steady state radial flow). The basic fluid flow equation
assumes horizontal flow, negligible gravity effects, homogeneous
and isotropic porous medium, single fluid of small and constant
compressibility and applicability of Darcy's Law, and that
viscosity of the injected fluid, compressibility of the system,

permeability and porosity are independent of pressure.

- Additionally, the reserveir boundary cordition must be of

infinite areal extent.
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Since minor we?ig;re damage_mqy'be.experienced due to
mud filtrate at start-up or later in the life of the well
due to particulate‘p1ugging,;a,damage factor called "skin
effect” has been included in thefcdmputatiqn. This effect
occurs in an infiﬁitesimal]y thin zone around the wellbore

contributing to additional pressure.drop;

Increase in Bottomhole Pressure with Time

Bottomhole Pressure

Skin L Increase, psi
(40,000 BPD)
o o . 202

210

- .223

238
245
259 .
291
297

N NN O O

S
(60,000 BPD) . .

| 304 .

313

334

N © ©. .0 6 o oo W!m

356
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Increase in Bottomhole Pressure with Time

(60,000 BPD CONTINUED)

Time Bottomhole Pressure
{years) Skin Incfease, psi
1 2 365
5 2 387
1/2 5 435
1 '5 444
5 5 465

2.5 INJECTION TUBING FRICTIONAL LOSSES
The frictional losses in the tubing are the major controlling
factor in surface operating injection presSure for high rate
disposal. The 7" 0.D., 23#/ft. casing which is set to
approximately 6,200+ feet has a frictional loss of approximately
200+ psi at 40,000 BPD injection and: 415+ psi at  60,000 BPD
injection.
- These values were determined using a frictional coefficient
for new, clean pipe.
2.5.1 PERFORATION PRESSURE EFFECTS
In analyzing the pressure effects due to perforations and
selecting the type perforating technique the first thing‘ to
consider is the cross sectional flow area. When designing a
compietion for high rate injection, the flow rate per unit area
should be reduced by:
a) Providing clean large perforations through the target

injection zone.



H-13

b) increasing‘perforation'density.

c) improying the opening length of perforation section.

d) penetration depth into the reservoir.

This can best be accomplished with a large diameter ( 0.75 inch
diameter) casing gun having good penetration ranging from 12" to
16" based on test data from Section 2, APl RP43, Third Edition,
October 1974. Additionally, since it is seldom that more than 40%
of the perforations are open, a large section should be perforated
to compensate for the loss of this flow érea.

The larger perforations afford lower flow velocity which in
turn reduces the pressure drop across the perforation 6pening and
prolongs degradation of the cementing matrix. The large
perforations are also more conducive to the installation of a
through casing gravel pack in the event sand control beéomes
necessary.

Mathematically, the pressure drop across 215 feet of .75"
diameter perforations assuming 40% of the perforations open, can

be determined using the following equation.

Ps = PQ2
8090 Ap? -
Where: = P¢ = pressure drop across perforation in psi
P =-density of injected fluid in #/gal
Q = injection rate in GPM .
Ap = cross sectional area of perforations. in

sq in.
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Applying thi§ equation, it is apparent that the pressure drop

is negligible and only becomes éffective at 20 or less perforation
openings. |

2.6 EXPECTED SURFACE INJECTION PRESSURE

| Assuming the wellbore has damage and the pressure at the
we]]bdre after 5 years of injection at 60,000 BPD to be the worst
case, the following observations can be made:

a) With an average velocity of 17.65 ft/sec the friction loss
in the 6200+ feet of injection tubing is approximately 415

- psi.

b) Assuﬁing that the produced geopressured water has a density
approximately 9#/gal (after separation of the gas and
temperature reduce) and the formation water has an
equivalent density, the hydrostatic pressure effect is
balanced.

c) The theoretical maximum change in bottomhole pressure
caused by continuous operation of the well is 465 psi.

d) Therefore, the theoretical wellhead injection pressure is
415 psi + 465 psi = 880 psi.

These calculations are theoretical and will be greatly effected by
the condition of the injection pipe and the average effective
permeability which can be determined only by proper well testing.
For example, if the average permeability is reduced by 30%, the
surface injection pressure will approach 1200 psi which is very

near the fracture pressure.
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3.0 CONCLUSIONS

a)

Analyses of the primary zone of interest from 7146+ feet to

7440+ feet indicates the ability to receive brine water at

- rates of 40 - 60,000 BPD.

b)

The productv'pf permeability and net reservoir thickness
which is called the hydraulic capacity is the controlling

factor in the ability of the well to take fluid.

Large diameter perforations offer improved cross sectional

area, lower velocity and reduces the turbulence factor

-~ across the perforations to enhance formation stability and

d)

limit sand inf}ux.v

The large diameter perforations are more suitable to a

- through casing screen gravel pack should sand -control be

e)

required.

Additional footage can be .perforated to improve flow |

efficiency in the event injection testing indicates the

well falls below the theoretical performance.
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4.0 RECOMMENDATIONS

a)

b)

Perforate using clean, non-damaging solids free fluid with
differential pressue into the wellbore. A pressure
differential into the wellbore of 200 - 500 psi is normally
sufficient to clean the debris from the perforations.

Perforate the intervals 7146 - 7274, 7282 - 7345, and
7398 - 7430 at four shots per foot using the Schlumberger
5" Hyper Pack Carrier Casing Gun (or equivalent) all

measurements taken from the ISF/Sonic Log. Test shots into

_Borea sandstone with this casing gun yield an average hole

diameter of .78" with approximately 19" penetration.

Perform short term injection test at some selected rate
less than the proposed 40 - 60,000 BPD to determine the
virgin reservoir properties prior to attempting high rate
testing. This data collected from the short term testing

can be used to more closely predict the well performance at

high rates.
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SWEET LAKE PROSPECT

DISPOSAL WELL DIAGRAM
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CORE LABORATORIES. INC.
PRELIMINARY CCRE ANALYSIS'
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SECTION B
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Excerpt from Magma Gulf-Teéhnadtil
- Drilling and Testing Plan

Disposal Well

1. Drilling Procedure (See Figure 13)

a.

Prepare location for rig.
Move in rig and rig up.
Drive 20-inch x 1/2-inch wall pipe per page 4-40.

Cut off drive pipe below rotary. Instéll flow line and £ill-up
line on 20-inch pipe. : : ;
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Pick up 17 1/2-3iach bit and bottoz-hole assexbly (BEA) and

érill to 1,350 feez. Run devigtion survey at less than 200-foot
intervals. Allowable deviation is one-half degree per 100 feet
with a paximum deviation of 2 degrees. _—

Condition hole for logging SLM out of hole. Run open-hole logs
0-1,350 feet per page 4-44.

Make cleznup trip. Circulatze and condition hole to runm casing.
Check rig-hole elignrment prior to running casing.

Run and cedent 13 3/8-inch casing per pages 4-4C and 4-42,
Center 13 3/8-inzh casing in rotary and hcld while cezent sets.
Should cement not circulste, top out with recomoended cexment.

Cut off 13 53/E-inch casing anéd 20~inch conductor. Instell

13 3/&-inch slip-oxn type 3,000 WP wellhead with.base plate (sze
Figure 14). Llevel tase piate on 20-inch drive pipe and weld
head onto 13 3/8-inch surface casing.

Nippie up 1l2-inch, 3,000 psi biowout preventers (3C?s). See
Tigure 15. '

Test BOP zssexbly, inclucding velves on choke ané kill line plus
circulating syster to s:andpipe to 2,000 psi. Test casipg to
2,000 psi. (Notify Louisians Cepservation representative for
viiness of casing test.)

Fick up 12 l/i4-inch bit ané ZEA and GIE. Drill out flcat
collar, cement, and ficat shoe plus 10 feet of for=ztion.
Circulate for 30 minutes to check for mud less. Should the
formation take fluid, add sufficient gel to mud system to
sustain full returns and drill ahead.

Drill sufficient depth to bury EE4, then pull out of hole.

Pick up 12 7/32-inch 0.D. welded blade stabilizers at 60, 90,
and 150 feet above bit. Pick up monel drill collar on last bit
run prior to reaching total depth (approximately 7,440 feet).

Drill 12 l/4-inch hole to depth equivalent to 2 7,440 feet in
UOC Pan Az Fee No. 1. SLM™ out of hole orn next to last bit rum.

Condition hole to log. POE running multishot directional
survey.

Run open-heole logs per page &4=~44.

Lay down monmel drill collar. GIH with stabilized BHA. Condition
heole to run 9 5/8-inch casing.

Run 9 5/8-inch casing per page 4-40 and cement per page 4-43.
Should cement not circulate, top out with recommended cement.

\
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bb.

cC.

dd.

ee.

ff.

H-25

Install 13 5/8-inch, 3,000 WP x ll-inch, 5,000 WP .casing head
spool ("B" section, Figure 14).

Nipple up blowout preventers and test to 3,000 psi as outlined
in Step k. ' ' ‘

Pick up bit and scraper and BHA without stabilizers and clean
out inside of casing to float collar. Displace wud with 9.5 ppg
brine. POR. Lay down DP and DC.

Run logs inside 9 5/8-1inch casing per page 4-44.
Rié up and run 7-inch casing to approximately 6,400 feet with
injection packer. Space outr with 60,000 pounds of weight~-set

injection packer applied just as casing hanger "shoulders-up"
in "B" section head. See page 4-41.

Nipple up tree and test seals as recommended by manufacturer.
Relezse rig.

Rig up nitrogen truck and coil tubing unit. Displace water
from well down to above 2,000 feet.

Rig up wire line lubricator and perforate proposed injection
intervel with a casing gun.

‘If well will flow, clean out perforations by a limited flow
test being careful to limit sand production.

Treat perforations and injection zone with HC1l and HF1l to clean
perforations and well bore damaged zone.

1f well will not flow, Tig up nitrOgen—truck and coil tubing
uvnit. Clean out perforations by a limited "backflow" test.
NOTE: 1Injection efficiency contingent upon "backflow" rates
and quantities.

Perform injection test.

SI for future operatioms.

Surface Equipment and. Services

a.

Wellhead (See Figure 14) o

The Christmas tfeerassembly vill be rated at 5,000'psi WP..
Blowout Prevention Equipment (See Figure 15)

"The blowout prevénter will be 3,000 psi'ﬁP, ran~-type, hydraulic~-

controlled equipment. An annular-type preventer will be above
* the ram preventer which will be 3,000 psi WP also.
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c. Drill Rig
The rig will be capable of drilling to 8,000 feet with 4 1/2-inch
drill pipe and capable of rumning 9 5/8-inch casing to 7,440
feet. The mast should be capable of 750,000 pounds API static
hook load and the substructure must have 750,000-pound capacity.
d. Drilling Recording Instruments
Drilling recording instruments coﬁsisting of a pit level device
and three-pen recorder for measuring rate of penetration, pump
pressure, and hook load.
3. Downhole Equipment and Services
a. Casing Program
"(1) Conductor Casing
20-inch 0.D., 1/2-inch wall, 104-pound, A-234 Grade B
welded. Drive to 2 100 feet with D-30 hammer. Required
bearing load is * 540,000 pounds including safety factor.

(2) Surface Casing

Tension
Colps Burst - Rate
Depth Size we. Grade Conn. Rate/SF Rate/SF 1,000/SF
0-1350 13 3/8": 72 N-80 Butt. . 2670/4+ 5380/6+ 1661/20+

and K~-55

(2) Run float shoe and float collar two joints apart.
Thread lok shoe, top of first joint, and collar.

(b) Run two bow spring centralizers on bottom two joints.
(¢) Land casing in tension.
(d) Set base plate flush and level on 20-inch pipe.

(3) Production String Casing

: Tension

Colps Burst Rate
Depth Size We. Grade Comnn. Rate/SF  Rate/SF  1,000/SF
0-1700 9 5/8" 47 c-75 Butt. 4630/11.8 6440/5.3 1018/3.1
1700-7440 9 5/8" 43.5 N-80 Butt. 3310/2.4 6330/6.3 1005/5.7

(2) Run float shoe and float collar two joints apart.
Thread lok shoe, top of first joint, and collar.
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(b) Run two flow diverter type centralizers on each of
 first two joints. Run ome flow diverter type central-
Jizer every second joint for the next 10 joints.

f:(i)f Reciprocate pipe = 15 feet while cementing. Hold

' 2,500 psi on plug, after plug bumps, for * 4 hours or
until the tail cement attains 250 psi compressive
strength. ;

 (d) Lland casing in tensien.

(4) Injection String

: Lroeriss oo Tension
Colps Burst Rate
Depth Size vt. Grade Conn. Rate/SF . -Rate/SF 1,000/SF
0-6,400 7" 23 K=~55 LTC w/ - 3270/1.1 - 4360/1.2 366/2.5
ABC Mod.
coupling

- (a) - Make up one joint of 7-inch casing below injection
packer and 7-inch casing above.

(b) Rum im hole to appro#imately 6,400 feet and set
injection packer.

‘(c):,Space out so-that 60,000 pounds of casing weight is
se: down on packer at the same time the hanger
“shoulders up" in tree, Back out landing joint.
(d) Nipple down BOPs.

b Drilling Fluid Ptogram

T T TIEE YRS - Percent . Water

Depth  Type Mud Weight Visc. Solids Loss PV/YP
10-1350  Gel-water  9.0-9.2  40-50 67 30 8/12

1350-5000 Gel-water  9.0-9.2 3540 3-5 20 7/12

~ Lignite R o . :

5000-6400 Gel-water  9.0-9.2  35-38  3-5 15 5/10
' Lignite. -

6400-7400 Gel-water '“9;049.2 40-45 38 -6 147

Ligni:e

(1) Have wa:er loss below 4 cc at 2 6, 400.
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(2) After reaching totsl depth, wash mud tanks that will be
used to circulate 9.5 ppg brime water.

(3) 1t is estimated to require = 1,000 barrels to complete
job.

(4) Do not mix mud with brine.

Deviation Progranm

Singlé Shot

0-1,350 feet
Run Totco at least every 200 feez. Maximum allowable

deviation is 2 degrees.

1,350-6,400 feet
Run Totco at least everv 500 feet. Maximum allowable
deviation is 5 degrees.

6,400-7,400 feet
Run Totco every 200 feet. Maximum allowable deviation is
5 degrees.

Multishot Directional

Run multishot from total depth to surface.
Cementing Progranm

(1) Surface Casing

Type Cement

Lead Slurry—-lightweight cement plus 35 percent silica
flour and 3 percent salt mixed at 13.4 ppg yields 2.12
cubic feet per sack.

Tail Slurry--Class "E" plus 40 percent silica flour mixed
at 15.8 ppg yields 1.55 cubic feet per sack. :

Quantity

Lead Slurry—Using 100 percent excess should require 567
sacks for 850 feet of fill-up.

Tail Slurry—Using 100 percent excess should require 450
sacks for 500 feet of £ill-up.

Top Out--Should cement not circulate, Class "HE" plus 40

percent silica flour and 2 percent calcium chloride mixed
at 15.8 ppg ylelds 1.55 cubic feet per sack.
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Production String

Type Cement

Lead Slurry--lightweight cement plus 35 percent silica
flour and 3 percent salt mixed at 13.4 ppg ylelds 2. 12
cubic feet per sack.

Tail Slurry--Class "H" plus 40 percent silica flour mixed
at 15.8 ppg yields '1.55 cubic feet per sack.

ggancitv

Lead Slurry--Using 50 percent excess, 6,400 feet of fill—up
should require 1,450 sacks. .

Tail Slurry--Using 50 percent excess, 1,000 feet of fill-up
should require 300 sacks.

Top Out--Should cement not circulate, Class "B" plus 40
percent silicz flour and 2 percent calcium chloride.

e. . Hydraulics Program

Assumptions

(1)

(2)
(3)
(4)
(5)

Hole Mud

Depth Size wt.

500-foot, 7 3/4-inch 0.D. x 12 13/16-inch I D. drill
collars.

4 1/2-inch DP.
GD PZ9 Triplex pump (857 eff.).

6 1/2-inch liners.

100 SPM
AVDP ) » " Press Drop Punp
Ft./Min. GPM Jets J.Vel Jets Svstem Press

1850' 17 1/2" 9.0-9.2 60 331 9-%-10 525 2684 148 2632

- 9-10-10 490 2159 148 2307
10-10-10 459 1894 148 2042
10-10-11 429 1655 148 1803
10-11-11 403 1458 148 1506

4000' 12 1/4" 9.0-9.2 60 331 9-9-10 525 2484 276 2760%

9-10-10 490 2159 276 2435
10-10-10 459 1894 276 2170
10-10-11 429 1655 276 1931
10-11-11 403 1458 276 1734

*Exceeds working press of pump which is 2,650 pounds with 6 1/2-inch limers.
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12 1/4"

H-30

Mué AVDP Press Drop Puxp
We. Fr./Min. GPM Jets J.Vel Jets Svsten ?Press

9.0-9.2 60 331 9-9-10 525 2484 432 2916%

. 79-10-10 490 2159 432 2591
10-10-10 459, 1894 432 2326
10-10-11- 429°. - ‘1655 432 2087
10-11-11 403 1458 432 1850

*Exceeds working press of pump which is 2,650 pounds with 6 1/2-inch liners.

f.

Logging Program

Open Hole

Run l--Induction 0-1350'

Run 2--Caliper 0-1350'

Run 3--Dual Induction 1350-7440'

Run 4--FDC-CNL-GR 1350-2440"

" Run S5--Sonic with Caliper 1350-7440°

Run 6--Sidewall Cores Various

Cased Hole~~9 5/8-Inch Casing

Run 1--GR-N 0-7360'

Run 2--CBL-VDL 0-7360'

Run 3--Casing Caliper 0-7360'

Completion

(1) Run and set 7-inch, 8 rd x 9 5/8-inch, 40-pound injection
packer with 6-foot polish receptacle and locator sub with
7-inch O0.D., 8 rd box top comnection O-ring. Packoff
overshot to sezl over. 5 1/2-inch polish back off sub.
Overshot has 8-inch 0.D. guide ring for 9 5/8-inch casing.
Polish I.D. of packer is 7 3/8 inches x 12 feet.

(2) Run hole with 9 5/8<inch retrievable squeeze tool on drill
pipe with 900 feet of tail pipe below packer.

" (3) Displace linmer with * 900 gellons of HCL acid.

(4) Squeeze acid into formation.

(5) Overdisplace acid with 50 barrels of clean solids-free
9.5 brine.

(6) Lay down squeeze tool and tail pipe.

(7) Complete well.
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!ISOU'C‘ OEVELOPMENTY AND ENGINEERING

1201 Dairy Ashford, Suite 200, Houston, Texas 77079, (713) 497-8400

December 1, 1980

Mr. Bob Rogers
Magma-Gulf

430 Highway 6 South
Suite 208

Houston, Texas 77079

Dear Bob:

Enclosed is our analysis of the test program as it was written. The only thing we can
do to improve the procedure is to run the test longer. Even then, I question the ability
to maintain a constant rate for the 200+ days it would take to see that third fault if it
is there.

One additional point should be made. If we truly have 500 or 600 ft. of reservoir
thickness, the times will remain the same, but the pressure drops will be less.

Sincerely,

K. L. Ancell
KLA:djd
Enclosures

xe:  Mr. Don Clark
Mr. Keith Westhusing
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MAGMA - GULF
SWEET LAKE PROSPECT
TEST PROCEDURE EVALUATION

The following sensitivity analysis was performed on a geopressured-geothermal
well in Cameron Parjsh, Louisiana for Magma-Gulf/Technadril and the Department of -
~ Energy. The purpose of the study was to determine whether or not the proposed
drawdown and buildup test program would accurately define the reservoir and its
limits,

Prior to making the study, INTERCOMP’S reservoir simulator, BETA II, was
initialized with the reservoir properties shown in Table 1. Then a grid system for
Case I was developed. Case I was constructed to display the performance of an ideal
" homogeneous reservoir and its grid system is shown in Figure 1. The grid is
vcylindrica'l in form, surrounds the wellbéré and is one dimensional in the z direction
with a thickness of 100 feet. The outer limit of the reservoir is 100,000 feet because
at that size, the reservoir behaves infinitely. At this point, the simulator was run
according to the proposed test schedule shown in Table 2. An initial flow period of
three days was run at 2400 BPD and the well was‘shut in for five days to allow the
pressure to build back up. The reservou' limit test was then conducted by flowing the
well at 20,000 BPD for 60 days and then shutting it in for 120 days. Figures 2 and 3
show the drawdown and buildup curves for the test. They perform as would be
expected for a homogeneous infinite reservoir. Both are straight lines on the semi-
'log' paper with the build up curve extrapolating back to initial reservoir pressure on a
Horner plot. | | |

It is unlikely, however, that this reservoir will behave homogeneously. In fact,
as'can be seen in Figure 4, the well is located in the vicinity of large fault zones.
The shaced areas are faults that are known to exist and the dottad line is an aree that
could possibly be faulted also. In order to simulate these heterogenities, modifi-
cations had to be made to the grid system used in Case I. Figure 5 shows the changes
that were made. First, the known fault zones were traced onto the grid system.
Then coordinates were added in the angular direction at varying degrees to
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approximate the faults. Finally, the areas representing the faults were made
impermeable to flow. Two cases were run under these conditions. Case I
approximated the faults known to be present in the reservoir. Case III added to those
faults the one that could be present as indicated in Figure 4.

Both cases were run with the same test periods as Case I. The results were
quite different from Case I with the drawdown curving downward at the end and the
buildup curving upward defining the faults in close proximity to the well. However,
there was no difference between Case II and Case III indicating that the test was not
long enough to define that area of the reservoir. If the buildup were allowed to
continue long enough, a small amount of depletion would be noted for Case III.

Case I and Case III were then run again extending the second drawdown period
to 260 days and then shutting the well in for 300 days. The results of the drawdown
are shown in Figure 6 and 7. Figure 6 shows the bottomhole pressure versus the log
of time. As can be seen, the two cases are identical until well past 100 days where
the pressurew in Case III begins to deplete more rapidly. In Figure 7, time is also
plotted on cartesian coordinates. ', While Case IO continues to curve and show less
depletion, Case III becomes a straight line which is indicative of a limited reservoir.
The buildup portion of this study is shown in Figure 8. This Horner plot shows the
most noticeable difference that will be seen if the fault is present as in Case II or
~not. If the zone is open ended as in Case II, and has contact with the rest of the
reservoir, the pressure will continue to build and the Horner plot will extrapolate
back to the initial reservoir pressure. If the reservoir is closed’off, as in Case IN,
there will be no flow to replenish the depleted pressure. Therefore, the region will
just reach an equilibrium pressure and will not reach its original level.

Due to the results found in this analysis, the length of the reservoir limit test
should be extended. The drawdown should be run for at least 200 days or it will never
be determined whether there is a fault present or if the well is in contact with the
rest of the reservoir. The longer the test period the better the reservoir definition
will be and it is necessary to define the reservoir to a greater extent than would be
achieved by a 60 day drawdown.
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TABLE 1
RESERVOIR PROPERTIES
‘Water Density - (am/ieMd) 1.03
Water Compreslsibvility . (1/PSD 3x1078
Water Formation Volume Factor (RB/STB) 1.035
Water Viscosity | (cp) | .386
Gas Gravity (Density Relative to Air) | -64
Rock Compressibility | | 7x107
_ Reservoir Temperature | °F) 300
" Subsea Reservoir Depthk o (ft) 15,700
Rééervoir Tyhickne'ss, ‘ , (ft) ‘ 100 |
- Permeability v , : (md) 200
Porosity (FRACTION) .22

Initial Reservoir Pressure - (ps1A) 10,000
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TABLE 2
PROPOSED TEST SCHEDULE
Cumulative
Test Period Test Duration. Test. Time
Initial Test 3 Days Day 3
Shut In 5 Days Day 8
Reservoir Limit Test 60 Days Day 68

Shut In 120 Days Day 188

Test Rate

(BPD)

2,400
0
20,000
0
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RESOUACE DEVELOPMIEINT anD (NCINEERING

1201 Dairy Ashtord, Suite 200, Houston, Texas 77079, (713) 497-8400

December 10, 1980

Mr. Keith Westhusing
Geopressure Projects Office
Suite 8620, Federal Building
515 Rusk Avenue .
Houston, Texas 77002

Dear Mr. Westhusing:

After haviné éompleted our analysis of the test prdgram, we received additional
information from Don Clark. His belief is that the rock compressibility for this

reservoir is in the order of 5 x 10’7. This compares with a value of 7 x 10’6 used in
the study. Having redone the analysis using the new smaller value, the drawdown
shown in the fi igure is achieved. If this compressibility value is correct, it will be
possible to recognize the third fault in a 50+ day drawdown test rather than the 200+
days required using ~the original number.

This would aid the test program, howevet, a value of § x 10 -7 seems extremely
imcompressable, .

Sincerely,

'C. B. Keener

CBK/Mf

Enclosure

cc:  Don Clark
- Bob Rogers
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