DOE/ET/27081-4

DISCLAIMER

This book was prepared as an acco

Neither the United States Government nor any agency thereof, nor any of their employees, makes any

Warranty, expre ess impli
{
A

unt of work sponsored by an agency of the United States Government,

any legal liability or responsibility for the accuracy,

. product, or process disclosed, or

repr privately fights. Reference herein to any specific
commercial produ: 0cess, or service by trade name, trademark, manufacturer, or otherwise, does
not necessarily or imply its ., ion, or favoring by the United
States Government or any agency thereof, The views and opinions of authors expressed herein do not

| . necessarily state or reflect those of the United States Government or any agency thereof,

W PAULINE KRAFT WELL NO. 1

NUECES COUNTY, TEXAS

. ’

»
e

COMPLETION AND TESTING

TESTING ‘GEOPREISSURED GEOTHERMAL
RESERVOIRS IN EXISTING WELLS

PREPARED FOR
U.S. DEPARTMENT OF ENERGY
'NEVADA OPERATIONS OFFICE

'UNDER CONTRACT NO. DE-ACO8-80ET27081

ror

EATON OPERATING COMPANY, INC,

3104 EDLOE, SUITE 200 TTHIBITN GF THS BOCUMENT IS $HLIMTRD
HOUSTON, TEXAS 77027 S

ER
$713-627-9764 ~. \ \w\

o



DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.



DISCLAIMER

Portions of this document may be illegible in
electronic image products. Images are produced
from the best available original document.



L

TABLE OF CONTENTS
PAULINE KRAFT WELL NO. 1

Page No.

1.0 Executive Summary . . . . . . .‘ o e s e 1-1

2.0 Introduction and Background . . . . . . . . . 2-1

2.1  Events Leading to Project Initiation e e e e . 2]
2.2  Locationand Geography . . . . . . . . 2-l
2.3 Operator Contracts and Agreements e e e e . 22
2.4  Drilling Contractor Agreement . . . . . . 2-2

3.0 Objectives . . . . . . . . . . . . . 3
400 GeOlOgy . . (] . . . . . L} . . . . a" 1

q’o 1 Regional Setting . . . . . . . . . . q-l
4 .2 LOCEJ Geology . . . . L] . . . L] . 4- 1

500 Petl‘othSiCS . . . (] (] . . » [ . . () 5-1
5.1  Open-Hole Log Analysis - Test Well . . . . . . 51

5.1.1 Porosity ¢ e e e s e . 5-l
5.1.2 Sand Thickness . . . . .« .+ .+ .+ 51
5.1.3 Reservoir Permeability . e . 5-7
5.1.4 Salinity el e e e e . . 57

52  Open-Hole Log Analysis - Disposal Well . . . . . 5-19
5.3 = Cased-Hole Log Analysis - Test Well e e« e« . 5-19

6.0 Re-Entry and Completion Operations - Test Well . . e 6-1
6.1  Drill Site and Support Facilities - |

6.1.1 Site Layout . . . .‘ .o . . 6-1
6.1.2  Living Facilities and Utlhtxes O - |

6.2 TeSt well DeSign o e, .. 7 (] - [ . . . . 6"7 g

6.2.1 Initial and Testing Well Completion Status . .  6-7
6.2.2  Tubular Goods Design . . . . . . . 6-9
6.2.3  Wellhead Design s e e e e« . 6-10
6.2.4 Logging Program . . . . . . . . 6-13

6.3 Re-Entry Operations . . .« + « « « « + . 613
6.4 Completion Operations « . « .+ + « + + + . 6-13
6.4.1 CasedHoleLogs . . . . . . . . 6lb

Eaton Industries of Houston, Inc.
DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACOS8-80ET-27081 3104 Edloe, Suite 200
Houston, Texas 77027
~ (713)627-9764



6.4.2 Production Tubing . e .
6.4.3 Completion Perforations . .

7.0 Drilling and Completion Operations - Disposal Well

7.1  Location e e e e
7.2  Design Requirements . .
7.3 Drilling Operations .« .
7.4  Selection of Disposal Zone

7.5  Completion Operations .

7.5.1 Perforation and Injectivity Test

7.5.2 Disposal Well Stimulation . .

7.5.3 Well Setting and Wellhead . .
8.0 Test Objectives. . « .« .+ « .+ .
9.0 Surface Testing Facilities .

9.1  Design Requirements . . . . .
9.2  Main Process Equipment . . . .

10.0  Testing Operations . . .« .+ .« + .

10.1 Production Well Stimulation . . .
10.2 Failure of 5-inch Casing .

10.3 Consideration of Hydraulic Fracture Treatment

11.0  Abandonment of Wells and Location . . .
120 Conclusions . .« . . . . .
13.0 References e e e e e e
Appendix A, Operator Contracts and Agreements .

Appendix B, Rig Contract . . . . . . .
Appendix C, Summary of Rig Operatons - Test Well .
Appendix D, Summary of Rig Operations - Disposal Well

Appendix E, Enertech Computer Thermal Analysis .

Eaton Industries of Houston, Inc.

DOE CONTRACT NO. Eaton Operating Co., Inc.

DE-ACO8-80ET-27081 3104 Edloe, Suite 200
iv Houston, Texas 77027

(713) 627-9764

s o e e e

r—

CONTENTS [
(Cont.) -
-
Page No. B
b
. 6"14 .
. 6-14 E
. 71 '
.74l [
. 72 b
) 7‘2 E_ﬂ
. 7"2 2§
. 7"3 L
. 7-4 ¢
. 7-5
. 7‘5
8-1
9-1
. 9-1
. 9-1
. 10-1
. 10-1
. 10-5

¥
r— l"”"”(l‘"’ff". r— e o rooe



Iz#:qrff”fr g

|

- T

| i (e N

~ Exhibit No.

2-1
2-2
2-3

2-4

2-5
4-1
4-2
4-3
5-1
5-2
5-3
5-4
5-5
5-6
5-7
5-8
5-9

5-10

5-11

5-12

5-13
5-14

DOE CONTRACT NO.
DE-ACO8-80ET-27081

TABLE OF EXHIBITS

Subject

Geopressured-geothermal test wells in Texas
Topographical map of the area of the well.
Dorfman letter dated January 14, 1980
Morton lettér dated February 6, 1980
Morton letter dated April 2, 1980

Potential Geothermal Fairways Map

SW-NE cross-section - Anderson Sand
Structure Contour Map - Anderson Sand
Induction SFL/BHC Log (1") - Anderson Sand
Dual Induction SFL Log (1") - Anderson Sand

Dual Induction SFL Sonic Log (5") - Anderson Sand

Sidewall Core Analysis

Dresser Atlas Acoustic Porosity Chart
Welex Resistivity-Salinity Graph
Dresser SP Correction Chart

Dresser RW from RWe Chart

Dunlap Mud Resistivity Correction Chart -
August 1980

Dunlap Geologic Age Correction Chart -
February 1981

Dunlap Salinity Correction Chart II -
March 1981

Silva and Bassiouni New SP Chart -
June 1981 :

Induction SFL Log - Catahoula Sands

Induction SFL Log - Catahoula Sands

1 Eaton Industries of Houston, Inc.
Eaton Operating Co., Inc.
3104 Edloe, Suite 200
Houston, Texas 77027
(713) 627-9764

Page No.
2-3
2-4
2-5
2-7
2-9
4-2
4-3

4-4

5-3
5-4
5=5
3-6
3-8
5-10
5-11

5>-13
5-14
5-15

5-17
5-20
5-21



DOE CONTRACT NO.
DE-ACO8-80ET-27081

Vi

5-15

5-16

5-17

6-2

6-3
6-4
6-5

7-2

7-3

10-1

Induction SFL Density Log - Anderson Sand
Induction SFL Density Log - Anderson Sand
Variable Density Bond Log - Anderson Sand
Location Layout - Pauline Kraft Well No. 1

Schematic - Condition of well at time of
Eaton takeover

- Schematic - Condition of well during testing

Tubular Goods Summary
Schematic - Wellhead and christmas tree
Surveyor's plat of disposal well location

Graph of injection rate vs injection pressure
for disposal well, before acid treatment

Schematic - Well completion and surface wellhead
Schematic - Surface test equipment

Possible scenario of surface tensile loading
on S-inch casing

Eaton Industries of Houston, Inc.

Eaton Operating Co., Inc.
3104 Edloe, Suite 200
Houston, Texas 77027
(713)627-9764

EXHIBITS
(Cont.)

Page No.

5-22
5-23
5-24
6-2

6-7
6-3
6-9
6-10
7-1

7-4
7-5
9-2

10-9

pell Sl GO SR aocl soaelE aueli s B At O GO AN SN S SUnONN G I"""(t“’\" S

r"”"'r r

r



-

-

1
U Photo No.
s 6-1
" 6-2
iy 6-3
b 6-4
W 6-5
)i
L 6-6
|
. 7-1
. 7-2
&l
9-1
-
Y
T 9'3
M 9-4
.
1 9-5
A I
Lo 9-7
- 10-1
o
P
A

DOE CONTRACT NO.
DE-ACO8-80ET-27081

| o

TABLE OF PHOTOGRAPHS -

Subject | Page No.
Field of recently planted sorghum. Protection
dike in foreground. 6-3
Entrance road to locatipri. 6-4
View of location from Texas Highway No. 43. 6-5

Living trailers in background. Drinking
water tank to left of trailers. 6-6

Christmas tree designed for annular flow and .
10,000 psi working pressure. 6-11

Test well and surface equipment ready for
testing. 6-12

Disposal well christmas tree ready for
injection. 7-7

Disposal well and injection line from filter
towers. Reserve pit dike in background. 7-8

Test equipment - easily transported from one
test location to another. 9-3

Separator and filter towers prior to off-
loading. 9-4

Surface equipment in place and ready for testing. 9-5

Chemical injection skid on right. The two pumps
can inject chemicals at 10,000 psi line pressure. 9-6

The chemical injection skid, allowing experimental
treatment with three dxfferent chemlcals at any
given time. 9-7

Separator, choke manifold, chemical injection Skld,
and test well. 9-8

110-barrel calibration tanks and pump. Weatherly
data collection house to the right. 9-9

20,000-gallon acid job in progress. Acid is

. being injected down the tubing. 10-3

Eaton Industries of Houston, Inc.
’ Eaton Operating Co., Inc. ..
3104 Edloe, Suite 200 V1.
Houston, Texas 77027
(713) 627-9764



el

[P
C

L o R

e d

i

A o

-t

-
o

b

o

1.0 EXECUTIVE SUMMARY

Eaton Operating Company, Inc. (Eaton) operates the Wells of Opportunity program
under contract to the Department of Energy, Division of Geothermal Energy, 50
evaluate potential alternative energy sources in geopressured-geothermal (GEO®)
aquifers along the Texas and Lousiana Gulf Coast. This report covers the test of
the Pauline Kraft Well No. 1, about 6 miles south of Corpus Christi, Texas.

The Pauline Kraft Well No. 1 was originally drilled to a depth of 13,001 feet by the
Coastal States Gas Corporation in 1971, and was abandoned as a dry hole. The well
was re-enteredzby Ross-Pope Drilling Equipment Company in an effort to obtain a
source of GEO” energy for a proposed gasohol manufacturing plant. Eaton assumed
temporary control of the site on December 19, 1980, to test the well for the Wells
of Opportunity program. ’

The well was tested through a 5-inch by 2-3/8 inch annulus. The geological section
tested was the Frio-Anderson sand of Mid-Oligocene age. The interval tested was
from 12,750 to 12,860 feet. A saltwater disposal well was drilled on the site and
completed in a Micocene sand section. The disposal interval was perforated from
4710 to 4770 feet and from 4500 to 4542 feet.

The test well failed to produce water at substantial rates. Initial production was 34

BWPD. A large acid stimulation treatment increased productivity to 132 BWPD, -

which was still far from an acceptable rate. During the acid treatment, a failure of
the 5-inch production casing occurred.

The poor production rates are attributed to a reservoir with very low permeability
and possible formation damage. The casing failure is related to increased tensile
strain resulting from cooling of the casing by acid and from the high surface
injection pressure. The location of the casing failure is not known at this time, but
it is not at the surface. Failure as a result of a defect in a "crossover" joint at 723
feet is suspected.

Further remedial work and stimulation were not considered worthwhile, and testing

was terminated on March 22, 1981. The location was returned to Ross-Pope Drilling
Equipment Company on April 15, 1981. That company plans to further test the well.

Eaton Industries of Houston, Inc.

DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACO8-80ET-27081 3104 Edloe, Suite 200

Houston, Texas 77027
(713) 627-9764
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2.0 INTRODUCTION AND BACKGROUND

2.1 Events Leadmg to Project Inmatxon

This rfport covers the acquxsmon, complenon, and testmg of a geopressured-geothermal
(GEO®) well and reservoir by Eaton Operating Company, In¢c. (Eaton) under contract with
the United States Department of Energy, Division of Geothermal Energy (DOE-DGE). The
work performed by Eaton is a continuation of the Wells of Opportunity (WOO) Program.
The WOO Program was initiated in 1977 to take advantage of the low cost of oil and gas
wells previously drilled by industry to obtain short-term test data on the energy producing
potential of underground aquifers. = Geopressured geothermal resources could make an
important contribution to our nation's energy supply if it should become commercially
feasible to produce saltwater reservoirs and to extract the dissolved hydrocarbons, heat,
and kinetic energy in these formations.

The Pauline Kraft Well No. 1, acquired for this partxcular test, was drilled by Coastal
States Gas Corporation and was plugged and abandoned in August, 1971. The well was
originally recommended as a WOO prospect by Myron H. Dorfman, of the Center for
Energy Studies at the University of Texas, in his letter dated January 14, 1980
(Exhibit 2-3). Dr. Dorfman had examined the geology of the area, as well as the well
itself, and he felt it was a very good prospect, anticipated to have high flow rates. Two
additional letters (Exhibits 2-4 and 2-5), were written by Robert A. Morton, Coordinator-
Geothermal Studies, Bureau of Economic Geology at the University of Texas, on February
6, 1980 and April 2, 1980. Dr. Morton's letter of February é, 1980 indicated the reservoir
quahty appeared marginal; however, from a research viewpoint, he felt that a test in this
type sand was needed. In his Aprll 2, 1980 letter, Dr. Morton discussed the marginal
reservoir quality of a similar sand in the Getty Bevly Well No. 1. Attempts to re-enter
this well encountered well conditions which precluded completion and testing, thus making
the Pauline Kraft No. 1 the prime prospect in the area. Mr. Don Ross, of Ross-Pope
Drilling Equipment Company, acquired a lease on the Pauline Kraft property to re-enter
_the well, with plans to utilize the energy to operate a gasohol plant. The re-entry to the
original total depth was at Mr. Ross' expense. Eaton was to assume operations after
reaching the total depth of 13,000 feet. A contract was finalized with Don Ross on
November 28, 1980. Eaton assumed operations on the location on December 19, 1980.

2.2 : Location and Geography

The Pauline Kraft Well No. | location is approximately 6 miles south of Corpus Christi,
Texas, north of Chapman Ranch. Corpus Christi is 2 major deepwater port and a center

‘of south Texas' oil and gas, chemical, and fishing industries. The population is about

217,000. The specific well location is 467 feet from the north line and 990 feet from the
west line of Section 4, Laurels Farm Tracts, in El Rincon De Corpus Christi Grant, Survey
A-411. The terrain is ﬂat and is about 32 feet above sea level. The land is normally used

| for sorghum production. Exhibit 2-1 indicates the location of the Pauline Kraft Well No. 1

in relation to other Gl.’._O2 test wells. Exhibit 2-2 is a topographic map of the area.

1 Eaton Industries of Houston, Inc.

Houston, Texas 77027
(713) 627-9764



2.3 Operator Contracts and Agreements

Ross-Pope Drilling Equipment Company (Ross) was the operator of the test well. Re-
entry of the test well was completed December 19, 1980, when Ross reached the, total
depth of 13,002 feet, and Eaton assumed operations to complete the well for a Geo™ test.
Eaton's legal agreement with Ross can be found in Appendix A.

- Ross' geothermal lease agreement with the owner of the land, Paulme Kraft, is also in
Appendix A.

Ross entered into a contractual agreement for geothermal testing with Dwight Gwyn, who -

" leases the property for farming purposes. A copy of Ross' agreement with Mr. Gwyn is
also in Appendix A.

2.4 Rig Contractor Agreement

Target Well Servicing was awarded the contract to complete the test well and drill a
disposal well on the site. Target Rig No. 14 performed the work. The rig moved on

location in early December, 1980. The rig description and drilling contract can be found
in Appendix B.
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THE UNIVERSITY OF TEXAS AT AUSTIN
CEN1TER FOR ENERGY STUDIES
AUSTIN, TEXAS 78712

Engineering-Science Building 143 January 14, 1980
(512) 471.7792 and 471-4946

Mr. Keith Westhusing

DOE Regional Office
U.S.Federal Building and Court
Room 8620

. Houston,; Tx 77002

Dear Kelth:

As | discussed with you by phone last week, Mr. Don Ross, an oil and gas
operator in the Gulf Coast region, who has visited me on several occasions

in the course of the last year, has developed a ''wells of opportunity
prospect in Nueces County north of the Chapman Ranch Field. This prospect
would involve re-entering Coastal States' No. 1 Craft, which was drilled to a
total depth of 13,000 ft. | have examined the geology of the area, as well as
the individual well, and feel that this would be a very good prospect.

‘The well has 7' casling set at approximately 11,000 ft., and’contains a large

sand section beginning at 12,750 ft. and extending to 12,860 ft. which by

sonic log indicates a porosity of approximately 18%. | would anticipate
reasonable high flow rates and, most interestingly, the small SP deflectlion
indicates an average salinity in the range of 14,000 ppm. Mr. Ross has examined
the seismic work and tells me that available seismic indicates no faulting In the
area. Our regional geology on this area indicates the location to be on the flank
of the large high which encompasses the Chapman Ranch Field without faultling.

As a2 result of our discussion, | sent Mr. Ross to visit Ben Eaton. | have talked
with Ben, who feels as | do. Namely; that this is an excellent prospect for re=-

"entvcy, and he also tells me that Mr. Ross is prepared to cost-share to the extent

of getting a rig and cleaning out the well to total depth. He is also prepared
to buy the leases covering this prospect. Given this cost-sharing, | feel we
would be well advised to consider this favorably in as much as (a) it is located

‘in an area where we have heretofore had no wells available for testing in Central

Texas, and (b) it is one of the few areas we have found containing low salinity
fluids with thick sands to indicate reasonably high flow rates. Ben tells me
that he is putting together a8 file in cooperation with Mr. Ross at this time, on
the geology and background of the Coastal States' well, and will forward this
information to you in the near future. If you have any questions or desire
additional information at this point, please let me know. -

Sincerely,

Directo EXHIBIT 2-3

4]
2-5
cc: Dr. Ben Eaton
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THE UNIVERSITY OF TEXAS AT AUSTIN
BUREAU OF ECONOMIC GEOLOGY
. AUSTIN, TEXAS 78712

Usniversity Station, Box X
Phone 512—471-1534

471-7721 ‘
474-5994 February 6, 1980

Mr. Charles Boardman

Eaton Operating Company, Inc.
3100 Edloe, Suite 205 :
Houston, TX 77027

Dear Charlie:

The following statements briefly summarize the geological conditions
in the vicinity of the Pauline Kraft No. 1, Nueces County, Texas. The
objective sand, which occurs between 12750 and 12900 in the subject well,
is  approximately 110 to 140 feet thick in adjacent wells. It is approxi-
mately 1500 low structurally to updip wells and is faulted out of the
Sunray No. 3 manley, west of the subject well.

Reservoir quality appears to be marginal according to analyses of
the sand in adjacent deep wells. Sidewall cores taken in the Arco
Callaway Gas Unit 1 (Mobil David field) show 18 to 20 percent porosity;
permeabilities are 8 to 68 md. Whole core analyses, which are generally
more accurate, are available for the Arnold 0. Morgan-David Geiser
Coastal States, et al., Chapman "C" No. 1. These analyses show 17 to
20 percent porosity; permeabilities are generally low, ranging from 2
to 8 md in the upper ten feet. H1ghest permeab111t1es of 20 md occur
only within a five foot zone, the remaining sand section has perme-
abilities of a few millidarcies.

From a research viewpoint, we need a test in this type of sand;
therefore, I hope this can become a well of opportunity test.

Sincerely,

Robert A. Morton

Coordinator, Geothermal Studies
Jgm
xc: Keith Westhusing -

EXHIBIT 2-4
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BUREAU OF ECONOMIC GEOLOGY
AUSTIN, TEXAS 78712

University Station, Box X
Phone 512—471-1534

471-7721 .
474-5994 April 2, 1980

Mr. Charles Boardman

- Eaton Operating Company, Inc.

3100 Edioe, Suite 205
Houston TX 77027

Dear Charlie:

The prospective geothermal sand at 12,900 feet in the Getty Bevly
No. 1, Nueces County, is similar to the sand described in my letter of
February 6, 1980 regarding the Pauline Kraft No. 1. This well-developed
sand, which occurs over a wide area, is approximately 110 to 140 feet
thick in the area of interest. In the objective interval, uncorrected
temperature is about 2679F (2930F corrected), and the formation fluid
pressure is about 11,000 psi (0.85 psi/ft); porosities and salinities
calculated from the electric log are about 11 percent and 35,000 ppm,
respectively.

The sand is upthrown and 900 feet high structurally to the Pauline
Kraft well. Because of nearby faults, reservoir size is probably
limited. As in the Pauline Kraft and-adjacent deep wells, reservoir
quality appears to be marginal. Core analyses from the objective sand
indicate that porosities are 17 to 20 percent, but permeabilities are
generally less than 10 millidarcys.

Sincerely,
fg,,{, Y\ko~¢£--..

Robert A. Morton
Coordinator of Geothermal Studies

Jjm

~—.

EXHIBIT 2-5
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3.0 OBJECTIVES

The "Wells of Opportunity” program was designed to obtain short-term test data from
several geopressured-geothermal aquifers in dxfferent geologxc environments along the
Gulf Coast region of Louisiana and Texas.

The task requires the: capab111ty to drill, complete, and test wells, the ability to
interpret data, knowledge of the regional geology, communication and coordmatxoa

with oil and gas operators, and a scouting system capable of locating potential GEO
wells.

The objectives of the WOO test program in general, and of the Pauline Kraft Well No.

1 test in particular, are to obtain accurate, rehable, short-term information
concerning the following:

A. The aquifer fluid properties, including in-situ temperature, chemical
composition, hydrocarbon content, and pressure.

B. The characteristics of geopressured-geothermal reservoirs, including

permeab111ty and porosity, extent and distribution of sands and shales, degree of
compaction, and rock composition.

C. The behavior of fluid and reservoir under conditions of fluid production at
moderate and high rates, including pressure time behavior at different flow
rates, fluid characteristics under varying production conditions, and other
information related to the reservoir production drive mechanisms and physical
and chemical changes that may occur with various production conditions.

D. The evaluation of completion techniques and production strategies for
geopressured-geothermal wells.

E. Analysis of the long-term environmental effects of an extensive commercial

application of geopressured-geothermal energy, to the extent determinable
during testing.

Eaton Industries of Houston, Inc.

DOE CONTRACT NO. Eaton Operating Co., Inc. ’
DE-ACO8-80ET-27081 3104 Edloe, Suite 200 3-1

Houston, Texas 77027
(713) 627-9764
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4.0 GEOLOGY
4.1 - Regional Setting

The Coastal States Pauline Kraft No. 1 geopressured-geothermal well was completed into
the Anderson sand in southern Nueces County, Texas. This sand, a unit of the Frio
formation, was deposited during the Oligocene period of the Tertiary. The Anderson sand

 appears to be a lower Frio depositional unit based on UT-BEG correlational T-markers.

The sand lies approximately 300 feet below the T-6 marker, = personal contact, Morton 5-
4-81 placing it lower in the Frio formation than the Pleasant Bayou #2 which is
producing within the T-4. The reservoir lies along the southern reaches of the north-
central Nueces County fairway (Exhibit 4-1).

The South Texas Frio consists of a massive wedge of sandstone and shale sequences that
dip and thicken gulfward. These sediments, of terrigenous origin, were transported across
a broad fluvial plain and either deposited as deltaic complexes or reworked by wave action
and longshore currents into extensive barrier bars and strandplains. Identification of the
Frio formation, because of its homogeneity, is based primarily on diagnostic foraminifers.
The top of the formation is identified by the occurrence of the Marginulana vaginata and
the base by the Textularia warreni. [Bebout et al 1979]

The region encompassing the geopressured-geothermal test reservoir is dominated by a
strandplain-type enviroment. These sands, reworked by marine processes, were deposited
in narrow bands, parallel to strike, and they occur as complexes of ridges and

bars. [Bebout et al 1975]

4.2 Local Geology

The Frio-Anderson sand is locally manifested as an extensive anticlinal structure bounded
on the northwest by a northeast-trending growth fault, (Exhibit 4-2). The fault lies
approximately 250 feet northwest of the test well in the Anderson sand and has a

displacement of 450 feet, (Exhibit 4-3). The sand exhibits some thinning to the southeast,
but remains open in that direction.
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Fig. 25. Potential geothermal fairways.
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5.0 'PETROPHYSICS

5.1 - Open Hole Log Analysis - Test Well

During the drilling stages- of :the Coastal States Gas Producing No. 1 Pauline Kraft
Wildcat, Nueces County, Texas, various downhole surveys were conducted for hydrocarbon

- evaluation. When Eaton acquired the well from Ross-Pope Drilling Equipment Company,

an additional downhole survey was run for evaluation for the DOE Wells of Opportunity
program. The following are logs used in the evaluation.

1. - Induction - SFL/BHC - I , (Exhibit 5-1)
2. Dual Induction - SFL - 1" (Exhibit 5-2)
3. Dual Induction - Sonic - 5" (Exhibit 5-3)

These logs contain raw data from which the following formation measurements were
determined.

1. spontaneous potential
2. induction_
3. sonic time travel

4. computed apparent water resistivity

5.1.1 Porosity

The mean porosity, based on sidewall core analysis, was 23%, with a range of 10% to
26% (Exhibit 5-4). Analysis of the Dual Induction Sonic log yields a mean porosity value
of 16%, with a range of 10% to 22%. These parameters are based on a matrix velocity
of 18,500 ft/sec, a Atgg of 76 usec/ft, and a A tgh of 9% usec/ft (Exhibit 5-5).

512  Sand Thickness

The gross sand thickness over the geopressured-geothermal reservoir interval of 12,750
to 12,860' is 110'. The net sand thickness is estimated to be 109'. This value is based
upon analysis of the Dual Induction SFL/Sonic log, using a porosity cutoff of 10%
(Exhibit 5-3). - : T
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5.1.3 Permeability

The mean permeability of the Anderson sand is calculated to be 39 md, with a range of
10 to 83 md. These values are based on sidewall core data obtained from files of the
original operator, Coastal States. Data from the Petroleum Information well card of
the No. 1 Pauline Kraft lists ‘sidewall core recovery and lithological description not
included in the information received from Coastal States. The lower quarter of the
Anderson sand is described as a very fine-grained, silty shaley limey sand, while the
upper three fourths is a very fine-grained, silty, very limey sand. The high hme content

in the sand may occur as a secondary cementing agent and therefore reduce the
permeability values stated in Exhibit 5-4.

5.1.4 Salinity

A water sample was not obtained from the Anderson sand, and therefore there is no
measured water salinity available. The primary reasons for the lack of a sample are

lower actual formation permeabilities than calculated and the subsequent completion
problems.

The estxmated formanon water salinity based upon weu log analysis ranges from 2000
ppm to 48,000 ppm. These values were determined by the following methods.

L. " Conventional SP method

2 RWAmethod

3. - Dunlap Kf method

4, Conductivity - Salinity method

5. | Shale Résistivity method

S5.1.4.1 | Conventional SP Method: The estimated salinity using the Conventional

SP (spontaneous potennal) method is 37,000 ppm.This value was determined by solving
for formation fluid resistivity using the maximum SP value from the induction log and
then plottmg on the Welex "Resistivity Sahmty“ graph (Exhibit 5-6). The equations

used in determining formation fluid resistivity are as follows:

- SSP = 60+ 0.133T,) logR__ /Rye - (Equation 1)
Solving for R_ , . . o
_ we , ; . ' -
= ySSP/(60 + 0.133T )] ' i
RW e = Rmf [1_0 /( f (Equation 2)
where:
SSP = static spontaneous potential - millivolts
T ¢ =  formation temperature - °F
Eaton Industries of Houston, Inc.
DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACO8-80ET-27081 3104 Edloe, Suite 200

Houston, Texas 77027
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resistivity. The mathematical equation is as follows:

F
F
)
h’: RO/RW
' R
: h .where:
'y F
, | RQ
U R,
R
() v
W ¢
U and:
Ry
d \, g
O
U“J

C

DOE CONTRACT NO.
DE-ACO8-80ET-27081

]

RJ/R,,
.31/9 2
81/¢2

2
: _R°¢ /.81

formation factor - dimensionless

100% water saturautedt rrockj - ohm-m

‘true formation resistivity - ohm-m

formation water resistivity - ohm-m -

porosity - % -

2.7 ohm-m _

3%

Eaton Industries of Houston, Inc.
Eaton Operating Co., Inc.
3104 Edloe, Suite 200
Houston, Texas 77027
(713) 627-9764

(Exhibit 5-7)

(Exhibit 5-6)
(Equation 2)
(Exhibit 5-8)
(Exhibit 5-6)

M

. mf = resistivity of mud filtrate - ohm-m

U‘ x we = equivalent formation fluid resistivity - ohm-m

gU ' and: ) oy
J B 4 Lo
L maximum SP (uncorrected) = -16 mv

U corrected SSP = -16 mv
| o temperature (uncorrected) = 263 F
U R = .48% ohm-m @ 60° F

u = .12ohm-m @ 263° F
e R, = .081 ohm-m

Uf Rw = .056 ohm-m

Salinity = 37,000 ppm
- 5.1.4.2 RWA Méthod: An estimated salinity of 9600 ppm was calculated using the

- RWA Method and was determined primarily as a function of porosity and true formation

(Equation 3)
(Equation 4)
(Equation 5)

(Equation 6)

5-9
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Assuming a 100% water-saturated formation where Rt = Ro’ (Equation 6), and the
previously listed log-derived parameters, an apparent formation water resistivity of

0.176 ohm-m is obtained. Plotting the formation water resistivity on the Welex

Resistivity Salinity graph (Exhibit 5-6) yields a salinity of 9600 ppm.

5.1.4.3 Dunlap Kf Method: An estimated salinity of 37,000 was calculated using
Henry Dunlap's Kf Method. This value was calculated by obtaining a corrected Rmf
using Dunlap's Kf = R f/R vs. Mud Weight, his geologic age and correction and
additional graphs and using the SP Method of salinity determination (Exhibit 5-9 thru
5-11). The equations used in correcting R mf are as follows:

co orT T [""‘(

rv—"

I J

r—

Ki = R ¢/Rnp ‘ (Equation 7)
solving for Rm £ .
R ¢= KR (Equation 8)
where:
mf = mud filtrate resistivity - ohm-m
m = mud resistivity - ohm-m
Kf = constant - dimensionless
MD = mud density - ppg
and:
SP (corrected) = -16 mv
R m (uncorrected) = 1.3 ohm-m @ 60° F
MD = 16.6 ppg
K¢ =.18 - (Exhibit 5-9)
mf = .234 ohm-m @ 60 F — (Equation 8)
.06 ohm-m @ 263° F
R, e = .04] ohm-m (Equation 2)
RW = .043 ohm-m (Exhibit 5-8)
Salinity (uncorrected) = 37,000 ppm (Exhibit 5-6)
Eaton Industries of Houston, Inc.
DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACO8-80ET-27081 3104 Edloe, Suite 200
5-12 Houston, Texas 77027
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Salinity (corrected 1) = 8,000 ppm (Exhibit 5-10)
Salinity (corrected II) = 2,000 ppm (Exhibit 5-11)
5.1.5 Conductivity Salinity Method: A salinity of 10,000 ppm was calculated

using the Conductivity-Salinity method, a variation of the Rya method. In this
approach, true formation resistivity is back-calculated by means of using the conduc-
tivity of the formation. Once the true formation resistivity is known, applying the R a
method gives an additional value for formation water salinity. The equation for
determining this value is as follows: '

R = 1000

t -C (Equation 9)
where: .
R + s tfue formation résistivity - ohm-m
C = conductivity - mmhos/m
T £ = formation temperature - F (uncorrected)
and Cc = 400 mmhos/m
T =  263°F
¢ = 23%
then:
R, = 2.5 ohm-m (Equation 9)
w = .163 ohm-m ‘(Equation 6)
Sailinity = 10,000 ppm (Exhibit 5-6)
5.1.6 Shale Resistivity Method: A salinity measurement of 13,000 was esti-

mated using Dr. K. Bassiouni's Shale Resistivity method. This value was calculated by
using parameters from the SP log and solving for R_ using Bassiouni's Shale Resis-
tivity - SP graph (Exhibit 5-12). The equations used in this calculation are as follows:

Eaton Industries of Houston, Inc.

DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACO8-80ET-27081 3104 Edloe, Suite 200

5-16

Houston, Texas 77027
{713) 627-9764

r—

[E——

\
i 9

r—

\



|

|

r

r- -

| SN SN i

e

|

.

« 3
b
“
20 (Rsh{ Rmf)| at |Tf '
SN4 KM a
. — , /,
“/
Ll o 1 B -
. A
2 et =
i) 74
H lL .
0 6 | /
© 8 | L~
n;: ’10// o
12
~ 7
&l "é’ |
- o
.6
) }
h 10 30 50 70 S0 10
SPONTANEOUS POTENTIAL (MV)
|
-
| NEW SP CHART
SILVA AND BASSIOUNI JUNE 198]
) EXHIBIT 5-12
El : : Eaton Industries of Houston, Inc. = '
DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACOS8-80ET-27081 3104 Edloe, Suite 200 5-17
- Houston, Texas 77027
(713) 627-9764

ol



where:

and:
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ﬁs‘b' Tt (Equation 10)
mif .

Rt (Equation 11)

— 75°F - qu_aglon

R, (Exhibit 5-12)

il

RSh = shale resistivity - ohm-m

= mud filtrate resistivity - ohm-m

mif
w = formation water resistivity - ohm-m
Ts =  formation temperature - °F
SP = -l6mv.
Rsh = 1.58 ochm-m
T, =  263°F
R ¢ =  .48ohm-m@ 60°F
.400 ohm-m @ 75°F
i
.12 ohm-m @ 263°F (Exhibit 5-6) L
1.58 263°F = 13-167 (Equation 10) L
0.12
20 75%F- 1.2 (Exhibit 5-12) '
w i .
-
R, = .333@75°F (Equation 11) L
Salinity =

18,000 ppm (Exhibit 5-6)
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The variations 'in methods of salinity calculation give rise to a range of values from
2000 ppm to 48,000 ppm. At the time of publication a measured salinity value of the
Anderson sand is not available to correlate to any of these calculated values.

5.2 Open Hole Log Analysis - Disposal Well |
The Pauline Kraft SWD No. 1 well was drilled for saltwater disposal to a depth of 5275
feet. Four potential disposal sands were encountered (Exhibits 5-13 and 5-14) and are
identified as follows:

Sand "A" 4702' - 4816

Sand "B" 4453 - 4556
Sand "C" 3872' - 3920'
Sand "D" 3748' - 3820"

The disposal well was completed into both Sand "A" and Sand "B". (Exhibits 5-15 and
5-16). These sands exhibit the following log-derived parameters:

Sand A Sand B
.net sand | , 93 97'
porosity _ - 26% 25%
salinity 45,000 ppm 32,000 ppm
temperature -~ 160° F 156° F
pressure : 2228 psi 2109 psi
53  Cased Hole Log Analysis - Test Well

A Variable Density Cement Bond Log was run in the test well after the cementing of
the 5-inch production string. This log gave Eaton the following data:

1. lntegrity of casing vs. cement and cement vs. formation bonding.

2.  Correlation between open hole and casing collars.

Analysis of the test well cement bond log (Exhibit 5-17) indicated that the Anderson
Sand (12,750' to 12,860') was poorly bonded. The first available sand above the Ander-

son, lying within the 7-inch intermediate casing, showed excellent bonding, thus isolat-
ing the test zone. .

Eaton Industries of Houston, Inc.
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6.0 RE-ENTRY AND COMPLETION OPERATIONS - TEST WELL

6.1 Drill Site and Support Facilities

e ;:';‘}_J »SWVLJ :

6.1.1 Site Layout

The location layout shown in Exhibit 6-1 accommodated drilling and workover equip-

ment used for completion of the test well and drilling of the disposal well. The site was

covered with boards for the support of test equipment after rig operations ceased.

Rain water, waste oil, and grease spillage were trapped and drained into a ditch around
the location for disposal. . '

6.1.2 Living Facilities and Utilities

Air-conditioned living facilities were provided for six individuals. An additional trailer
to accommodate four individuals was scheduled for delivery but was never required, due
to the early end of the test. Motel accommodations were available in Corpus Christi,
Texas.

Water for drilling and other operations was obtained from a 224-foot fresh water well
drilled on location. Drinking water was brought to the site by a local water delivery
service.

Two telephones were installed in the Eaton house trailers.

Electrical power was
brought in from a nearby power line.

Eaton Industries of Houston, Inc.
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w Photo 6-1 Field of recently planted sorghum. Protection dike in foreground.




Photo 6-2 Entrance road to location. Note electric power lines, left of center.
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Photo 6-3 View of location from Texas Highway No. 43.




Photo 6-4 Living trailers in background. Drinking water tank to left of trailers.
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6.2 Test Well Design
- 6.2.1 Initial and Actual Well Completion Status

Exhibit 6-2 is a schematic drawing of the test well, showing its condition when Eaton
took over operations from Ross-Pope Drilling Equipment Company, Inc. The well had
been re-entered, splices had been made on the surface and intermediate casing strings,
and the open hole had been cleaned out to the original total depth.

4_‘10 3/4" CASING @ 1,242'

7" CASING @ 10,969°

0’ e 16.5 PPG MUD

_ TD 13,001
gy

ROSS - POPE PAULINE KRAFT NO. 1
CONDITION AT TIME OF EATON TAKEOVER

EXHIBIT 6-2

Eaton Industries of Houston, Inc.

DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACO8-80ET-27081 3104 Edloe, Suite 200
Houston, Texas 77027
(713)627-9764




Exhibit 6-3 is a schematic diagram illustrating the tubular configuration of the well as
completed for testing. A string of 5-inch casing was set at 12,984 feet. The tubing was
hung open-ended in the 5-inch casing, The well was filled with 9.0 pound per gailon
saltwater. The well was perforated from 12,750 to 12,860 feet, using wireline
perforating guns run through the tubing. '

r -

4 D e 10 3/4" Casing @ 1,262'

r— r—-

\

—_— 2 3/8" KILL STRING

A k<— 7" CASING @ 10,969

/ k ~gfmme BOTTOM OF TUBING @ 12,606'

- wmm PERFORATIONS: 12,750' - 12,860'

1T}

mawr
g

y | h_ 5" casing at 12,984'

ROSS - POPE PAULINE KRAFT NO, 1
CONDITION DURING TESTING

EXHIBIT 6-3

Eaton Industries of Houston, Inc.
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6.2.2 Tubular Goods Design

Engin'eeringl design and safety’ calculations were performed prior to completion of the
well. - Exhibit 6-4 shows the specifications for the tubular goods installed in the test
well, as well as hole sizes and safety design factors.

ROSS-POPE PAULINE KRAFT WELL NO. 1

TUBULAR GOODS SUMMARY

* Tubulars in place and no longer exposed to well bore couditions.

+* Safety factors either very high or no longer exposed to well bore conditions.

DOE CONTRACT NO.
DE-ACO8-80ET-27081

EXHIBIT 6-4

Eaton Industries of Houston, Inc.

Eaton Operating Co., Inc.
3104 Edloe, Suite 200
Houston, Texas 77027
(713) 6279764

0.D. Depth Weight Minimum Casing Description Casing Design Factors
Tubular Size (in.) ¥rom (Ft.) To (7t.) lbe,/Fe. Drife (in.) Grade Thread Burst Collapse Tension
Conductor Pipe NA NA HA NA NA WA NA * [ »
Surface Casing 10-3/4 0 1,242 NA NA NA NA * * .
 Intermediate Casing 7 [} 10,969 NA NA NA NA * * *
Production Casing 3 [} 739 18 4.151 ?~110 S¥J 2.62 bt 1.26
739 7,264 23 3.919 L-80 FLA4S 2.91 i 1.46
1,254 13,000 18 6,151 L-80 FLA4S fied 1.96 hid
Tubing 2-3/8 1] 12,606 4.7 1.993 N-80 8RD ke b 1.90
CEMENTING SUMMARY
0.0,
Casing Size (in.) Hole Size (in,) Camenting Summary
Surface 10-3/4 NA WA
Intermediate ? : NA NA
Production H 7-1/2. Cemented with 500 sacks Class "H" cement with 352 SSA-2 silica flour, 0.75% CRF-2, 0.4X halad
: 22-A, 0.4% MR-8 retarder and 3% KCl in a 17.0 slurry. Ran 10 bbls, SAM spacer shead,
Hote: '10~3/4" gad 7" ing run, d, sad d by Coastal States.
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6.2.3 Wellhead Design

Exhibit 6-5 is a schematic of the wellhead and christmas tree used for this well. The
tree was designed using some parts from prior Geo” christmas trees. All gate valves
and flanges had a rated-working pressure of 10,000 psi. The upper section consisted of
five hand-operated gate valves and two pneumatic-operated surface safety valves. A
"swab'" valve was installed on top for wireline accessability. Two flow loops were used
to balance bending moments and to reduce friction near the top of the tree during
maximum flow conditions. Fluid flow through the loops was controlled by a choke
manifold located downstream of the point where the flow loops joined.

CHRISTMAS TREE SCHEMATIC

~—= WIRELINE ADAPTER

9

Kill line to mud tanks

2-1/16" 10,000 psi W.P, Valve

3-1/16" 10,000 psi W.P, Valve SURFACE SAFETY VALVE

3-1/16" 10,000 psi
W.P. Valves

TUBING HEAD
10,000 psi W.P,

Casing Head’/,/”/’

5,000 psi W.P. !

C ]

/

Casing Head
3,000 psi W.P.

10~-3/4" 0.D. Casing
7 0.D. Casing
5" 0.D. Casing
2-3/8" 0.D. Tubing

EXHIBIT 6-5

Eaton Industries of Houston, Inc.

DOE CONTRACT NO. Eaton Operating Co., Inc.
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(713)627-9764
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Photo 6-5

=]

ek —

Christmas tree designed for annular flow and 10,000 psi working pressure.
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Photo 6-6 Test well and surface equipmenf ready for testing.
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6.2.4 Logging Program

After the well was cleaned out, a suite of logs was run to supplement the original logs
run by Coastal States. A gamma-ray, cement bond, and casing collar locator log was
run, after 5-inch casing had been run and cemented, to evaluate formation isolation and
to serve as a reference for perforation operations. Pnor to running the 5-inch casing, a
casing inspection log was run from the bottom of the 7-inch intermediate casing at
10,969 feet to the surface.

6.3 Re-Entry Operations

The Target Rig Number 14 was moved to the Pauline Kraft No. ! location in early
December, 1980, by Ross to commence re-entry and completion operations on the test
well. Eaton assumed operation of the well on December 19, 1980 when Ross reached
the original total depth of 13,002 feet. The well was circulated to condition mud, and
the drill string was pulled to run a log in the open hole section. Schlumberger ran an
- ISF-Sonic-Caliper log from total depth of 13,002 feet to the bottom of the 7-inch
casing at 10,969 feet. Dia-Log then rigged up and ran a casing inspection log in the
7-inch casing from 10,969 feet to the surface. The casing inspection log indicated the
7-inch casing to be in a safe and satisfactory condition for the operating conditions -
anticipated. '

A 7-1/2 inch underreamer was made up on the drill string and run in the hole. The hole
was underreamed from 12,005 feet to 12,990 feet. The drill string and underreamer
were pulled from the hole. A 7-inch retrxevable bridge plug was made up on the drill -
string, run in the hole, set at 998 feet, and the drill string was pulled out of the hole.
The bell nipple and blowout preventers were nippled down and removed to gwe access
to the 10-3/4 inch and 7-inch casing strings. A spear was made up on the drill pipe, run
in the 7-inch casing approximately 100 feet and a hold was made on the 7-inch casin

A pull of 80,000 pounds was made on the 7-inch casing. A cut was made on the 10-3 u
inch casing, and a new 10- 3/& inch collar and nipple were weided onto the 10- 3/4 inch
casing string to give a safer splice on the casing. The 7-inch casing was then set on
conventional casing slips in lieu of the welded plate steel ring previously used. The
blowout preventers were nippled up, and the hole filled with mud. The drill string was
run in the hole, and the retrievable bridge plug at 998 feet was retrieved. A mill and
bit sub were made up on the drill string and run in the hole to 13,002 feet, and the hole
was circulated clean in preparation for running production casing.

_ 6.4 ‘ S Cdmpletion Operations

A lay-down machine was rlgged up and the drill pipe laid down. Casing tools were
rigged up to run 5-inch casing. Production casing consisting of 325 joints of 5-inch 18
Ib/ft, L-80 FL4S, 23 Ib/ft, L-80 FL4S, and 18 Ib/ft P-110 SFJ was set at 12,984 feet. A
down-jet float shoe was run on the bottom joint, and a float collar was run one joint off
bottom. The casing was reciprocated through a 10-foot stroke before cementing. The
 hole was circulated clean, and Halliburton rigged up to cement the casing/open hole
annulus. The pipe was cemented in place with 500 sacks of Class H cement with 35%
SSA-2 silica flour, 0.75% CFR-2, 0.4% Halad 22-A, 0.4% MR-8 retarder, and 3% KCl in
a 17.0 pound per gallon slurry. Ten barrels of SAM spacer were run ahead of the
cement. Rubber cementing plugs were run ahead of and behind the cement. The

P AU S
L

Eaton Industries of Houston, Inc.
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cement was displaced with 217 barrels of 16.5 pound per gallon mud. Final pump
pressure while pumping cement was 1400 psi. The wiper plug was bumped with 1900 psi
and bled to 0 psi, indicating that the float shoe and float collar held. The hydril
blowout preventers were closed, and the cement was allowed to set for 24 hours before
operations were resumed. The blowout preventers were nippled down, and the casing
was set on casing slips with 300,000 pounds, 100,000 pounds over the weight of the
casing. The additional 100,000 pounds was set to eliminate the elongation which would
otherwise occur as a result of the increased temperature anticipated while testing. The
blowout preventors were installed on the 5-inch casing head.

64.1 Cased Hole Logs

Schliumberger ran a gamma-ray, cement bond, and collar locator log from 12,942 to
7,000 feet. The log indicated that the test sand was not completely cemented;
however, there was good bonding above the test sand. Since the closest sand to the test
sand was approximately 2000 feet above the test sand and was protected by both the
7-inch and 5-inch casing, additional cementing was not considered necessary.

6.4.2 Production Tubing

The blowout preventors were removed and a tubing spool installed. A tubing string run
in the hole to 12,933 feet consisted of 415 joints of 2-3/8 inch, 4.7 lb/ft, N-80, EUE 8
round tubing. The 16.5 pound per gallon mud was displaced with 9.0 pound per gallon
saltwater. Eleven joints of tubing were removed from the tubing string, and the tubing
was landed in the tubing head with the bottom of the tubing guide collar at 12,606 feet.
The casing was pressure-tested to 6000 psi prior to moving the rig off location. The rig
was released on January 4, 1981.

6.4.3 Completion Perforations

The completion interval was first perforated on March 17, 1981. Perforating operations
were performed without a rig on location. Through-tubing, 1-11/16 inch, zero-phase
perforating guns were used. The first interval perforated was from 12,820 to 12,860
feet with a shot density of 4 holes per foot. Since the casing and tubing were full of 9.0
ppg saltwater, the casing was pressured up to 4500 psi prior to detonation of the gun. It
was expected that a bottom-hole pressure surge into the wellbore would occur, raising
the surface pressure from 4500 to 5000 psi. Instead, a 200-psi decrease of the surface
pressure was noticed almost instantaneously when the gun was fired. This indicated
‘that the bottom-hole pressure was lower than expected.

The well was opened to flow to clean the perforations and flowed approximately one
barrel while the pressure dropped from 4000 to 700 psi. The well was shut in until §
additional intervals could be perforated. The interval from 12,820 feet to 12,860 feet §
was perforated with an additional four holes per foot. The well was flowed while
perforating from 12,800 feet to 12,820 feet. After perforating from 12,800 feet to
12,820 feet with the second gun, the perforating gun stuck at 11,000 feet.

The wireline unit was rigged up with additional weight bars and a sub on bottom with an
outside diameter close to the inside diameter of the tubing. This assembly was run into
the tubing, and the gun was jarred loose and fell to the bottom of the hole. The well

(
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was flowed to the reserve pit while perforating from 12,820 feet to 12,750 feet.
Flowing well pressure was 100 psi, with an estimated 35 barrels of water per day
producing rate. The well produced an estimated 30 barrels of water during perforating
operations from March 17,.1981 to March 19, 1981.-..Perforating was performed during

C'%: |

g

daylight hours only, and the well was flowed during the same periods and shut in at
night.
N
]
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1 7.0 DRILLING AND COMPLETION OPERATIONS - DISPOSAL WELL

(NN B

Ol 7.1 Location _

= The brine disposal well was 100 feet southwest of the test well. Exhibit 7-1 is a
surveyor's plat of the location.

{

-

|
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U 88y %8 38920'W - 100.00'
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it . -':-—
£l RINCON e CORPUR CHRINT .{if%ﬁa.f\-?'i;;f":. R
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'u '-"_'_; h L »:.:_.
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¥ B
L -
- ‘ |
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- SALT WA;L%ELD ISPOSAL ~ NUECES COUNTY, TEXAS
. BY DON ROSS DRILLING EQUIPMENT CO.
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i EXHIBIT 7-1
b
‘o’
U Eaton Industries of Houston, Inc.
DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACO8-80ET-27081 3104 Edloe, Suite 200
Houston, Texas 77027
(713) 627-9764

|



7-2

7.2 | Design Requirements

A brine disposal well was required for the test because of the large volumes of water to-

be produced. The primary design requirements for the well were the following:

° An injection capacity in excess of 15,000 barrels per day at an injection pressure
not to exceed 500 psi.

° High temperature capability of up to 300° F.

° A minimum acceptablé disposal aquifer depth. below all fresh or brackish water
sands.

) Protection of fresh and brackish water sands by setting two complete strings of

casing through all such sands and circulating cement to the surface on both

strings.

7.3 Drilling Operations

The Target Rig No. 14, which was also used for cleaning out and completing the test
well, was selected for drilling the disposal well.

While the rig was completing the test well, the 14" O.D. structural casing was driven
for the disposal well. A 224-foot water well was drilled while the rig was being moved.

The rig was moved over the structural casing, and the well was spudded January 5,
1981. The well was drilled to 1212 feet with a 12-1/4" O.D. bit and. 8.8 pound per gallon
mud. The 9-5/8", 36 pound per foot, K-55 grade, LT&C casing was set at 1207 feet. A
down-jet float shoe was run on the bottom of the first joint, and a float collar was
installed two joints off bottom. Five centralizers were run on the bottom 3 joints of
casing. The casing was reciprocated for 2 hours through a 10-foot stroke prior to
cementing. The casing was cemented with 543 sacks of Halliburton Lite Wate cement
in a 12.7 pound per gallon slurry, followed by 300 sacks of Class H neat cement in a 15.6
pound per gallon tail slurry. The wiper plug was seated with 1000 psi pump pressure,
which was then bled back to 0 psi, indicating that the float valves were holding. A total
of 100 barrels of cement was circulated to the surface.

An 8-1/2" hole was then drilled to 5275 feet.

74 Selection of Disposal Zone

An induction electric log, gamma-ray, compensated density log, and caliper log were
run from 5275 feet to the bottom of the 9-5/8" surface casing at 1210 feet. Analysis of
the logs indicated the following potential disposal sands had been penetrated:
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Sand Top Bottom Thickness  Average Porosity (%)

A 4702" 4818' 116’ 2%
B 4453' . 4556 103 . 25
C 3872' 3920 43" 28
D 3748 3820 791 29

It was decided to compleie the well in Sands "A" and "B" and reserve Sands "C" and "D" .
for additional disposal capacity. Sand "D" was considered the best alternate disposal

zone.,

7.5 Completion Opératioﬁs

A string of 5-1/2 inch, 15.5 pound per foot, K-55 grade, LT&C casing was run in the
hole to 5246 feet. A down-jet float shoe was installed on the end of the casing string,

and a float collar was placed two joints off bottom. Two centralizers were installed on
each of the bottom two joints, and one was installed on each of the next 75 joints.
Twenty-four cable wipers were spaced 20 feet apart, from 4410 feet to 4870 feet. The
casing string was reciprocated for 2 hours through a 20-foot stroke prior to cementing.
The casing string was cemented with a lead slurry of 660 sacks of Halliburton Lite Wate
cement in a 12.7 pound per gallon slurry, followed by 500 sacks of Class H neat cement
in a 15.6 pound per gallon slurry. The cement was displaced with 123 barrels of 9.5

pound per gallon saltwater. A total of 60 barrels of cement was circulated to the

surface. The wiper plug was seated in the float collar with 2100 psi and bled to 0 psi,

- indicating the float valves were holding.
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7.5.1 Perforation and Injectivity Tests

After the rig had been moved off location, a gamma-ray collar locator log was run from
5000 feet up to 3500 feet. The well was perforated from 4710 feet to 4770 feet and
from 4500 feet to 4542 feet, with a perforation density of 4 holes per foot. '

Injectivity tests were performed at various injection pressures. The highest injection
rate achieved was 7920 barrels of water per day at 1500 psi. Exhibit 7-2 is a graph of
injection rate versus injection pressure, before stimulation.
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7.52 Disposal Well Stimulation

To stimulate acceptance of water by the well, it was treated with 15,000 gallons of
acid. After the acid treatment, the well accepted saltwater at 32,400 barrels of water
per day at 150 psi surfacé Injection pressure and was capable of accepting all
anticipated production from the test well.

7.53 Well Setting and Wellhead

Exhibit 7-3 is a schematic diagram of the actual well completion and the surface
wellhead.

PROCUCTION CASING— ]
SURFACE WELL HEAD

T I G GEIL N GEEN GEEL YIS CEIL R R S R R R D GO e - S— om—

DOWNHOLE WELL SETTING

il 14* sTRUCTURAL CASING AT 73°

o 12-174° HOLE

CEMENT

e 9+8/8" SURFACE CASING AT 1210'
CEMENT TO SURFACE

e §+1/2" HOLE

- —— PERFORATIONS 4500 ~ 4542°

L . PERFORATIONS 4710 ~ 4770°

CEMENT
8-1/2" PRODUCTION CASING AT 3275'

TOTAL DEPTH $275'

EXHIBIT 7-3
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& Photo 7-1 Disposal well christmas tree ready for injection.




Photo 7-2 Disposal well and injection line from filter towers. Reserve pit dike in background.

ri




8.0 TEST OBIECTIVES

The test equipment and procedures for the Pauline Kraft No. 1 were designed to
obtain the maximum information within the time and funds allotted.

S Pl o
C

Specific information desired was the following:

® Gas Content and.Solubility

€

e  Well Deliverability

e  Formation Flow Capacity

Aquifer Geometry

e
e

o

° Distance to Existing Boundaries

Chemical Composition of Produced Fluids

°

° Physical Properties of Produced Fluids

Performance of Downhole Equipment

°

Performance of Surface Test Equipment

o

e Scaling and Corrosion Potential

Formation Sand Production

) Disposal Well Injectivity

T

|

|

| -

I
i
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9.0 SURFACE TESTING FACILITIES

9.1 Design Reguirements

The test facilities were designed to produce and inject the well effluent continuously
and to obtain data at points indicated on Exhibit 9-1. Design criteria were the
following:

- @  Wellhead Working Pressure 10,000 psi
() Flow Line Shut In Pressure 8,800 psi
° Temperature 350° F
) Brine Flow Rate 20,000 BPD
e  Separator Operating Pressure 1,200 psi
) Filter Operating Pressure 600 psi
9.2 Main Process Equipment

Exhibit 9-1 is a diagram of the surface test equipment. The test equipment was

installed as shown in the schematic but was never used because of the poor producing
characteristics of the test well. Safety equipment and-data gathering and sampling

equipment were never installed.. ' :
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Photo 9-1 Test equipment - easily transported from one test location to another.
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4 Photo 9-3 Surface equipment in place and ready for testing.
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Photo 9-5 The chemical injection skid, allowing experimental treatment with three different chemicals at any given time.
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Photo 9-6 Separator, choke manifold, chemical injection skid, and test well.
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Photo 9-7 110-barrel calibration tanks and pump. Weatherly data collection house to the right.



10.0 . TESTING OPERATIONS

After the well had been perforated from 12,860' to 12,750' with 8 holes per foot, the
production rate was only 34 barrels of water per day. On March 19, 1981, a Halliburton
high pressure pump unit was connected to the tubing valve on the christmas tree.
Water was pumped into the well at the rate of 1/2 barrel per minute. While 5 barrels of
water were being pumped, the surface pressure increased from 2000 psi to 7100 psi.
The pressure was then quickly released, allowing the well to "back-surge" into the well
bore. This operation was repeated two more times with about the same pump rates and
pressures. Some of the water in the well appeared dirty, so 180 barrels of clean water
were circulated down the tubing and out of the casing. A large amount of muddy water
was removed from the casing as a result of the circulation. The well was then pumped
into again. Eleven barrels of water were pumped, at 1 barrel per minute. The surface
pressure increased to 6,900 psi. After the pressure had been released, the well flow was
measured again, and it was producing approximately 93 barrels of water per day.

During this time the surface test equipment was being installed and pressure-tested.
The well was allowed to flow to the reserve pit for the next 24 hours. During this time

the production rate decreased from 93 to 35 BWPD. Formation damage was suspected,
and a decision was made to acidize the well.

10.1 Production Well Stimulation

Halliburton installed a high-pressure steel line on the top of the christmas tree so that
acid could be pumped down the tubing and would only contact the 5-inch casing
immediately above the perforations.. The acid job was performed on March 20, 1981.
The acid was pumped as follows: .

5,000 = Gallons 15% Hydrochloric acid (HCI)
2,000 Gallons Acetic acid (MOD 202)
125  Gallons OWG Diverting agent
2,000 Gallons MOD 202
125 Gallons OWG
- 2,000 Gallons MOD 202
125 Gallons OWG
2,000 Gallons MOD 202
125  Gallons OWG
2,000 - Gallons MOD 202
4,000 Gallons regular Hydrofluoric acid (HF)
1,000 Gallons 15% HCl acid
20,000 Gallons - Total Acid

-
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Photo 10-1 20,000-gallon acid job in progress. Acid is being injected down the tubing.
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An acid job of 15,000 gallons of acetic and hydrochloric acid had originally been planned
for the well. While the acid job was in progress, 4,000 gallons of hydrofluoric and 1,000
u gallons of hydrochloric acid were added to the total volume because the acetic and
hydrochloric acids alone were not improving the injectivity into the perforations.

r_.7vr_

The first 19,000 gallons of acid were pumped at 42 gallons per minute with 5900 psi
surface pressure. The last 1000 gallons of acid and 1722 gallons of displacement water
were pumped at 84 gallons per minute with 6200 psi. No improvement of injectivity
was apparent during the entire acid job. _

| all

10.2 Failure of 5-inch Casing

With only 420 gallons of displacement water left to pump, the wellhead jumped up about
4 inches and fell back down to its original position. Mud began spraying out of the
7-inch casing valve. The pumping was stopped, the 5-inch annulus was allowed to flow
to the pit, and the 7-inch casing valve was closed. The surface flowing pressure
decreased from 6200 to 0 psi in 15 minutes. The well was then produced to a tank for
2-1/2 hours and was gauged at 132 BWPD.

— -

The events described in the above paragraph indicated that a tensile failure had
occurred in the 5-inch casing close to, but not at, the surface. Whether the tensile
failure was precipitated by a burst failure is not known at this time. Failure as a result
of a mechanical defect in a "crossover" joint at 723 feet is suspected. The production of
mud from the 7-inch casing valve indicates that the failure occurred below the surface;
otherwise water would have been produced initially. '

The following 5-inch casing design was run in Pauline Kraft Well No. 1.

Minimum Minimum
Joint . Burst
Depth Type = Strength Strength
(1 0'-723' « 18# P-110 SFJ 379,000 Ibs 13,940 psi
U 723'-7228' 237# L-80 FL-4S 419,000 lbs 13,330 psi
7228'-12,984" 18# L-80 FL-4S 326,000 lbs 10,140 psi

This entire string was available from DOE stock, including the crossover joints required
to connect the different pipe weights and threads. The casing had been hydrostatically
pressure-tested, and the end areas had been visually inspected at the storage site. The
casing, designed for producing conditions, was cemented to about 7300 feet and pulled
in tension after cementing. The weight left on the slips was about 300,000 pounds.

Since the casihg failure is related to increased tensile strain resulting from cooling of
the casing by agid and from the high surface injection pressure, a detailed analysis of
surface tensile loading is presented in the following paragraphs.

- To determine the effects of temperature on the tensile load a computer model was used
to establish a thermal profile of the well. Calculation of downhole wellbore and earth
temperatures is a complex task. Many variables influence the temperatures, which are
continuously changing. The computer model used here was developed by Enertech :
Engineering and Research Company in 1979. The computer calculates downhole g

Eaton Industries of Houston, Inc.
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temperatures in and near a well during injection, production, and circulation. The
model was originally developed from basic engineering principles, tested against exact
solutions and laboratory and field temperature data. The program currently performs a
fully transient two dimensional heat transfer analysis of a well. Vertical and radial
heat conduction in the soil, vertical convection and radial conduction in flowing streams,
and natural convection in the wellbore fluids are included in the calculations.

Results of the computer analysis are included in Appendix "E". The analysis is for the
period beginning when the well was first perforated and ending when the casing parted.
Basically the computer calculations.indicate that the average temperature of the
uncemented section of 5-inch casing was reduced from 1289F to 1019F during the acid
job. The analysis also indicates that the circulation of 180 barrels of water increased
the average temperature of the uncemented section of casing by about 19F. These
temperature profiles have been applied to the tensile strain calculations which follow.

The tensile loading of the casing at the surface can be calculated making certain

~ assumptions with respect to temperature and other factors. The following equations,

developed by W.R. Cox in 1957, are used in the calculations:

Wonw = + 0.0122 Di’L Adi

Wsp = +0.471 Di% (sPi + 1.67 P)

- 59.8 w' At

Wi
Where:

Wmw = Wellhead load due to change in mud weight inside casing, lb.

Wsp = Wellhead load due to change in surface pressure, lb.

Wt = Wellhead load due to change in temperature, lb.

Di = Average inside diameter of casing above cement top, inches.
L = Length of uncemented casing, ft.

Adi = Change in mud weight inside casing after cement sets, ppg.
Pi = Surface pressure inside casing after cefnent sets, psi.
w' = Average weight of casing above cement top, Ib. per ft.
At = Average change in casing temperature above cement top, OF,

The values of average inside diameter of the casing, change in mud weight inside casing
and average weight of casing are calculated below.

Eaton Industries ot Houston, Inc.

DOE CONTRACT NO. Eaton Operating Co., Inc.

DE-ACO8-80ET-27081 3104 Edloe, Suite 200
10-6 Houston, Texas 77027

(713) 627-9764

-




., O

. r .

. - .

-y

L > .

Di = (723 x 4.276) + (6505 x 4.044) + (72'x 4:276) = 4.07 in.
7300"

- Adi = 9.0 - 16.5 = 7.5 ppg

w' = (723 x 18) + (6505 x 23.2) + (72 x 18) = 22.46
7300°

It can be assumed that initially the surface weight was 300,000 lb. and that the net
weight did not increase or decrease during the time between the end of wellhead
installation and the time mud was displaced from the well. '
When the 16.5 ppg mud was circulated out of the well and replaced with 9.0 ppg brine,
the wellhead load was reduced because of the change of mud weight. The temperature
is assumed to have remained unchanged. The reduction in wellhead load is calculated as
follows:
Wew = + 0.0122 x (4.07)% x 7300 x (-7.5)
= - 11,065 Ib. |

Thus the maximum tensile load at the surface at the end of the displacement is
estimated to have been:

300,000 - 11,000 = 289,000 lb.
After the well was perforated, the muddy brine was displaced with fresh water to
lighten the hydostatic head. A decrease in the wellhead load would also have occurred
as a result of lighter fluid density in the annulus. This can be calculated as follows:
Wwm = + 0.0122 x (4.07)2 X 7300 x (8.3 - 9.0) = - 1033 Ib.
The net wellhead load prior to acidizing operations was:

289,000 - 1000 = 288,000 lb.

The maximum possible wellhead load at the time of failure is the sum of temperature
and pressure effects. The increase due to cooling is calculated as follows:

Wy = =59.8 x 22.46 x (70 - 101) = 41,636 Ib.
The increase due to pump pressure is calculated as follows:

Wp = + 0471 x (4.07)% x (6200 + (1.67 x 0)) = 48,373 Ib.
The maximum posSible wellhead load at time of failure is estimated to have been:
288,000 + 42,000 + 48,000 = 378,000 Ib.

Exhibit 10-1 is a graphical illustration of the possible surface tensile loading during the
various operations discussed above.
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The preceeding calculations indicated that the tensile load on the top joint of 5-inch
casing approached but did not exceed the strength rating of the casing connection. The
point of failure is not known at this time but is obviously not the top joint. A tensile

failure at any point in the string would suggest a defect, the most probable point being
a "crossover" joint located about 723 feet from the surface.

10.3 Consideration of Hydraulic Fracture Treatment

A hydraulic fracture treatment was investigated as a means of additional formation

stimulation. Halliburton's computer analysis indicated that the best possible production
rate that could be expected following a frac job would be 729 BWPD. The estimated

cost to repair the 5-inch casing and to perform the frac treatment could not be

justified.
Eaton Industries of Houston, Inc.
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'POSSIBLE SCENARIO OF SURFACE
TENSILE LOADING ON 5-INCH
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11.0 ABANDONMENT OF WELLS AND LOCATION

The Pauline Kraft Well No.l was killed on March 22, 1981 by circulating 16.5 ppg mud
down the tubing and out of the casing. Eaton recommended that testing operations be
terminated and that the test well be plugged and abandoned. The DOE concurred with
the above recommendation. The surface testing equipment was removed from the
location, and a workover rig was moved on location on March 26, 1981.

While plans were being made to plug the test well, Mr. Don Ross contacted Eaton and
DOE and requested permission to take over operations on the location. Mr. Ross wishes
to do additional testing before abandoning the well.

The workover rig was released on March 27, 1981, and an agreement was negotiated

with Mr. Ross over the next several days. A copy of the agreement can be found in

Appendix "A". Basically, the agreement states that Mr. Ross will return the tubing and
wellhead equipment to DOE and releases EATON from all expenses and liabilities from
the date of the agreement through plugging and abandoning the wells and restoring the
location. In return, Mr. Ross will obtain the disposal well and will have an opportunity
to further test the Pauline Kraft Well No. 1.

Eaton Industries of Houston, Inc.

DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACO8-80ET-27081 3104 Edtoe, Suite 200

Houston, Texas 77027
(713) 627-9764
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12.0 CONCLUSIONS

(f

The low productivity of the Anderson sand in this well was very surprising to Eaton
and the other parties concerned. The insubstantial flow rates from the well may
have been caused by one, or a combination, of several conditions discussed below.

—

e

Sidewall core data obtained from well records indicated mean porosity and
permeability values of 23% and 39 millidarcies, respectively. Analysis of the
original electric log (run in 1971 by Coastal States Gas Corporation) indicated an
average porosity of 21%.

The well was re-entered by Ross-Pope Drilling Equipment Company ten years after
the hole was drilled. During this time some formation damage by drilling mud had
occurred. Eaton attempted to "ream out" the sand during completion operations to
remove some of the damage. The washed out hole, howéver, was larger than the
underreamer, and little, if any, of the damaged formation was removed. A sonic log
run by Eaton to verify formation porosity indicated a reduced mean porosity of
16%. This new value was either indicative of formation damage or was simply a
more accurate log reading.

DR

o

The original sidewall core data also indicated that the Anderson sand had a very
high lime content. This lime may have acted as a secondary cementation agent and
therefore reduced the effective reservoir permeability.

Other conditions, mechanical in nature, may have contributed to the low"
productivity of the well. Poor penetration by the perforating guns or a very thick
cement sheath surrounding the casing are two examples of possible mechanical
problems. The acid injected into the well, however, should have improved
production significantly, if formation damage were considerable or if the
perforations were ineffective. The poor well performance following the acid
treatment is evidence that the reservoir simply has low permeability. The fact that
it took about 12 hours for the shut-in surface pressure to build from zero to 4000
psi is evidence that the production problem was more than "skin deep".

.
—

It is difficult to completely analyze the 5-inch casing failure without knowing the

- depth and type of the failure. The cooling effect of the acid job and the high
surface pressures encountered during acidizing operations contributed to the
failure.

Remedial operations by Mr. Don Ross should provide additional information as to
the type of casing failure which occurred.

‘- :
A
Eaton Industries of Houston, Inc.
DOE CONTRACT NO. Eaton Operating Co., Inc.
' DE-ACO8-80ET-27081 3104 Edloe, Suite 200 12-1
L Houston, Texas 77027

(713) 627-9764
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ASHBY & MANN
ATTORNEYS AT LAwW
601 SOUTHWEST FIRST STREET
POsT OFFICE Box 699

MINERAL WELLS, TEXAS 76067
April 15, 1981

JIMMY A, ASHBY AREA CODE 817
BOBBY JOE MANN 325-9559

C

BN g

f

Eaton Operating Company, Inc.
3104 Edloe, Suite 200
Houston, Texas 77027

|

Attn: Mr. Ben A. Eaton

L

RE: Coastal States Gas Producing Company
#1 Pauline Kraft
4-19S-20E
Chapman Ranch Field
Nueces County, Texas

e

Dear Mr. Eaton:

Please find enclosed the original release and assumption of full liability
signed this date by Don Ross pertaining to the above referenced well. Any
further inquiries concerning this release should be made directly to Mr. Ross.

o

Very truly yours,

1o Bobby Joe/Mann
-
BIM/bm
] enclosure
b,
-
-
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April 9, 1981

Mr. Don Ross

Ross—-Pope Drilling Equipment Company -
Ft. Wolters Building 537

Route 3

Mineral Wells, Texas

RELEASE

Re: Coastal States Gas Producing Company
‘#1 Pauline Kraft
4-195-20E
Chapman Ranch Field
Nueces County, Texas

Dear Mr. Ross:

EATON OPERATING COMPANY, INC.

Pursuant to our written contract with The Department of Energy, we are
advised to cease testing operatiomns on the above described well; and,
either prepare to plug and abandon said well, or make proper arrangements
to turn over said well to you for further operations at your sole risk

and expense.

Should you elect to keep testing the well, you are hereby advised as

follows, to-wit:

1) 4s of the date of receipt of this letter, Eaton shall be

fully released of ALL liability on said well.

2) Further testing on your part shall be at your sole risk and

expense.

3) You must furnish all test data to DOE via Eaton.

4) Should you elect to operate said well, it is expressly agreed
the following imventory of equlpment shall be left in place

on the well sxte, to-wit:

(a) Location:

(1) 50,000 Sq. Ft. 2-Ply Board Turnaround

PHONE 713-627-9764

U.S. OEPARTMENT OF ENERGY

{ |

TWX 910-881-1793
EDEC-HEC-HOU

3104 EDLOE, SUITE 200
HOUSTON, TEXAS 77027

CONTRACT NO.
ED-ACO08-80ET27081
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Mr. Don Ross
April 9, 1981
Page 2 :

(2) 450 LF Board Road

(Ref. P.0. 0492-80-06 - Finished installing
February 28, 1981 - 90 days rent paid).

(B) Test Well:

(1) 12,984 LF 5" Casing

(c) Disposal Well:

(1) 1 9-5/8" 11" 3000 OSI Casing Spool w/2" bull
plug and 2" ball valve.

You shall be totally responsible for the above listed equipment to The
Department of Energy, an agency of the United States of America. This
equipment will be returned to Eaton-DOE or replaced in-kind within thirty
(30) days of the date of this release with the exception of the 5" casing
which is comsidered to be uneconomical for Eaton to recover.

You agree to plug and abandon both the Pauline Kraft #1 and the saltwater
disposal well in accordance with State and Federal regulations governing
such operations. You agree to restore the location to the satisfaction
of land and mineral owmers.

Should any of the items listed above subject to return or replacement
become lost or damaged while in your custody, The Department of Energy
shall require replacement or repair in kind.

The following equipment presently on the well will be removed by you
and delivered FOB location to Eaton immediately after you take over
operations.

Test Well
(1) 12,606 LF 2-3/8" N-80 Tubing (404 Jts)
w/re-entry guide

(11) 1 2-1/16" 10,000 x 7-1/16" 10,000# Spool

(111) 1 7-1/16" 10,000# x 11" 5000# Hanger

(1v) 2 2-1/16" 10,000# x 341/16" 10,000# Spool
) 2 2-1/16" 10,000# Blind

(V1) 1 2-1/16" 10,000# WKM Valve w/Flange Cap

-
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Mxr. Don Ross
April 9, 1981
Page 3

Disposal Well

&9 1 10" 3000# x 10" 2000# DSA SN K01661 (Rented)

(11) 1 5" Casing Hanger w/2 Flanges; (2) 2" Nipples;
(2) 2" Ball Valves and (2) 2" Bull Plugs
(111) 1 Adapter Flange Casing Hanger - 3" 2000%#
(xv) 1 3" WKM 2000# Valve w/Flange and 3" Pipe Thread
Miscellaneous

(D) 1 Lot - Mixed 9-5/8", 5", and 2-3/8" Thread Protectors

After reading this release and fully understanding the liability you are
to assume, kindly sign a duplicate original and return the same to us at
your earliest opportunity.

This agreement is subject to approval of The Department of Emergy in
writing to us. Approval by The Department of Energy has been indicated.
When it is received by us a copy of their approval letter will be forwarded
to you.

Sincerely yours,
EATON OPERATING COMPANY, INC.

P w

Ben A. Eaton
President and Project Manager

Thisvrélease-and the assumption of full iiability of thevsuaéect matter
of this letter is accepted in form and substance this [ day of
April, 1981.

'ROSS-POPE DRILLING EQUIPMENT COMPANY -

Des st

Don Ross

ce: Mr. R. T. Stearns
United States Department of Energy

Mr. Thomas E. Lucas
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EATON OPERATING COMPANY, INC.

'....a

-

ot

November 20, 1980

Mr. Don Ross

Ross—-Pope Drilling Equipment Company
Ft. Wolters Building 537

Route 3

Mineral Wells, Texas 76067

Re: Coastal States Gas Producing Company
#1 Pauline Kraft
4-195-20E
Chapman Ranch Field
Nueces County, Texas

Dear Mr. Ross:

Today, I was given authority by the United States Department of Energy, Nevada
Operations Office (D.0O.E.) to inform you that D.0.E. has approved a test of the
subject well under our current contract with D.0.E., DE-AC08-80ET2708l.

-

Following is an outline of the EOC - D.O.E. pfopqsal:

1. You will secure the necessary leases, rig and all other materials
to re-enter the subject well ‘at your sole cost, risk and expense.

L

2. You will bear all costs, risk and expense to clean the well out to
its original total depth.

|

3. Eatomn Operating Company, Inc,, under the comntract with D.0.E., will
take the well over and log, rum production casing and complete the

r.-

well all at EOC's sole cost, risk and expense.
v 4, If the well will flow, EOC will then drill and complete a suitable
o ' disposzl well. (You must already have the landowner's permission
for a disposal well.) The disposal well operation will be at EOC's
I sole cost, risk and expense.
5. EOC will then perform a series of tests that will allow us to fully
(1 and accurately evaluate the resource at that site at our sole cost,
‘J risk and expense., These data will be furnished to you. All test
equipment will be rental equipment.-
||
-
-
U _
= PHONE 713-627-9764 U.S. DEPARTMENT OF ENERGY
TWX 910-381-1793 3100 EDLOE, SUITE 205 CONTRACT NO.
u EDEC-HEC-HOU HOUSTON, TEXAS 77027 DE-AC08-80£T27081
5 , A-11
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Mr. Don Ross

Ross-Pope Drilling Equipment Company
November 20, 1980

Page Two

6. You will then install your long term production and disposal equip-
ment at your expense for your plant.

7. EOC will leave the well equipment in place for your use in return
for your furnishing to EOC and D.O.E. all future test data.

8. If and when you decide to plug and abandon these wells, you will
return to EOC - D.0.E. all salvable equipment that had been purchased
by D.O.E. for this project.

We urge you to proceed with this project because long delays will force us to

test another well for some other operator. If you accept this offer, we must

then disucss scheduling of the actual work. Please return the executed copies
immediately.

Thank you very much,

EATON OPERATING COMPANY, INC.

B AL

B. A, Eaton
President and Project Manager

ACCEPTED AND AGREED TO THIS 28+h DAY OF November , 1980.

ROSS-POPE DRILLING EQUIPMENT COMPANY

D, fod

Don Ross

|
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GEOTHERMAL LEASE AGREEMENT
BETWEEN
DON ROSS
AND
PAULINE KRAFT

Eaton Industries of Houston, Inc.
Eaton Operating Co., Inc.
3104 Edloe, Suite 200
Houston, Texas 77027
(713) 627-9764
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GEOTHERMAL LEASE

THIS LEASE AND AGREEMENT eatered imtn this —20th day of — November 19.80__ by
and between _PAULINE XKRAFT, a feme sole, of 4630 Adking, Corpus Chrisci, Texas, 78411

2 E671 3 770

(hereinafter called “Lessor™ whether one or more) and _DON ROSS of Ar: 3, Mivneral Yells, Texas, 76067
(hereinafter called “Lessee™);

WITNESSETH

Lnswr, in cousideration of the sum of Ten Dollars ($10.00) cash in haod paid, the receipt and sufficiency of which is hereby acknowiedged,
and of th, and a hereinafier conuaived on the part of the Letes 10 be paid. kept and performed. does hemy graat, denuse.
lease and In usto the Lesw the following described land together with sny revertionary rignt therein (hereinafter called the “Leased Land™) sit-

uated in the County of ... Nueces Sue of JTexas

8 spproxi ly 1S ans:

and

158 acres of land, more or less, and beicg all ¢of che North one~half of the Morch one-
half (N.1/2 of W,1/2) of Section 4 of the Laureles Farm Tracts, said Farm Traczs Sub-
divisinn being shoun by map of racord in Volume 3}, Page 15 of the Map Records of Nueces
County, Texas, save and except the Z-acre CraclL iu Lie Nurtheas: ccruer chereof dascribed
in Deed dated December 3, 1923, from Pauline Kraft et al to Moreman Gin Company and re-
corded in Volume 144, Page 534 of the Deéd Records of Nueces Councy, Texas.

For the purposs of and togetht- with the sole anel exclusive right and privilege of exploring. drilling or reentering sny existing well
upon said Leased Land for the purpose of producing extracting, removing, wulizing, selling and disposing of Geothermal Resources and of ex-
tracting giinersis therefrorn where such minersis are deemed 10 be owned by Luossor (herennfter culled “Extractable Minerals”) and aruficiaily
injecting fluids and gases into the Leasad Land: aod comstructing, erecting, using, operating and maintaining upon the Leased Land aay and ail
{acilivies a5 the Lossee may deam necessary in order 0 nroduce, ssve, utilize and pencess Geothurmal Resourtes and Extractable Minerals and in
order to generate eleciricity from Geothermal Resourves; together with ingress and egress upon the f.eased Land in order to axercise any of the
rights granted herein. Foc the purpose of this Lease “facilives® shall include, but not be limited (0. wells, pumos, piges, ;npehnns. buildin
plants, sumps, tanks. brine pits, nscrvou- watertanks, pumping stagions, roads electric power generation plants, lines, u?

graph and telephone lines. -

For the purpose of this Loaw: (3} The terrn “Cuscthurmal Resources™ <hall mioan all producis of genthermal peocesses, embeacing irdigen-
ous steam. hot water and hot brines; stcam and other gaces. Bot water snd hot brines resulting {rom water, gas. or other iluids aruficially in-
troduced into genthermal formations; and heat or other associated energy found in gonthermal formations. (b) The term “Extractadle Minerals™
shall mean any mineral or minerals (<perificaily mﬂmhng nii and hydrocacbon gases) which are pruduced in solution with Geothermal
from any wall drilled or recntered by Levsee on the Leased Land.

This Lense shall he for a term of ane (1) jyents from the date hervoi (hermn cailed "anury Term™) ard so long there.
after ‘as Genthermal Resources or Extractable Minerals are being produced in commercial quantities or drilling operations are conducted esther on
the. Leased Land or on land pooled therewith; AH subiect 0 the following terms and coaditinns:

1. Locsee sh-ll([m- to the Lesane on or lefore the last day of the calundar month after the month of of duction in com-
merrinl q I Rewmirces or Fatractable Miaerals or huth aned thereailer one o mnntniy hasis: (a) A roysity of 10% of the value
of the Geothermal Risaurces penducel froms the {eusei [and or sllorated tierso TR 0 TN XU ML IR RO : and (h) A royalw of 2%
of the value of the iixtractable Mincrals prduced (roen the Lossed Land ue allocated thercto. 1f vime siall be deemed to be ‘awned by

[t s agresd that “value” shl!l be desrmed o le the gross poncowis from the sale of the Genthermal Resources ne Extraciable \v(menu. or.
if rot wid. their fair market value at the well 2end if thev e usivd hy the Lesece for commencial purposes other than in the producing or pro-
cessing of other Geothermal Resources or Extracrable Minerais. If the Lascce elects o procoss any Fxtractable Minersis prior to sale. then the
Lessor's rovaity shall beae its propnrtionate shace of the cost of processing,

2. [assce has paul o Lesane the rental in full for & period of one (1) venr from the huie Juscoof, Cominencing with e second vear of

the term huernl aad oo gach anniveraey date tereafter during the Primary Terns.. il dusing 1he nowmiing yene Lassee has not ronducted deitling
operations on or il there was no production from the {uawal Land or land pooled therewith then, witeet 0 the provisions of paragraph + hereof.
Lesser shail pav or teader v Lessne anpually, in inivance. as rental. the ssmafl o /A -
For the purposes of caleulating any payments hernundne based on acreage, fosee may act as if the Liasdd Jami cantains tdie number of acrus sat
forth above unlc« the Lusere ne Losaes shail nbtain a fianl adiudication that the aceeace is diifercut at which time Tassee siull., as of the next -due
date, adjust his payments accordingly but without retroactive obligation. Lessce shall wake any pavicnts hereunder by niailing or delivering a
check or druft 1o Lessor at a/a

3. 1f Geothermal Resources or Earactadle Mzerals are found in coocnercial quantiiies in any weil ar weils drilled on the Lessed Land
or land pooled therewith, Lissee may, at aay time and frem time 0 fme, either hefore or aiter jwrneiuction, suspend or shut-in the operations of
such weil ac wells and preduction khrmnm. If nzeratinns are noc being conducted hersunder or il there 1 no paring production aumbutatle »
this Lease, then commencing with the Sest day of ke calendar month follomug the expiration of wir:y (30} davs from the date of such suspen-
sion or shut-in and on 2ach Lease annivessary date thereaiter, Lessee shall pay Lessar annuaily an anwunt equai to che rental provided for in pars-
graph 2 above, based upon the number of acras then cavered by this Leaw in aimence ni pusiing ar waizization, as shut-in myaity unal such time
as the aperauon of one such weil is raaumial oe ueersinns cr naving production attributable t this {case ake nlace. «-mcrever shail first occue.
The' naximam pav ment for sich diaeein coyalty in sav Lrace yvear shall.in o event be_grester than e amount comouted for rentai in pira-
graph 2 anove rezaniless of the number of wolls thutein or susmndud in any Lease year. Sush shutan -nvaitv snail be deemed to b2 an advaoce
rovalty to be repind 10 Tassor from vayaltios thereafter movadle th. Lecwr hereunder. Any hint in well for whicit the foregoing pavment is neing paid
sitall be-considered under all the peosisions of thes Loaws as a producing well.

% Lossee may at any time release or surrender this Lease in whola oc in part or as 0 any zone. sirata or depth. bv placing of record 2
release nr quitciaim doed in the county office where this Lease is recorded., and thercupon Lessoe snall oo reieased of ail further odligatiorns and
duties as 1 tha jortion of the Leased Land s0 surrenlered or released: aud thereniter afl navments o Lessor provided for hervin. except royal-
ties an actual produrhnn. snall be reducai in the fame seoportion tiiat the acrmage coverad heredy ¢ reduced. All land so surrendersd or released
shail rrmain subiect ‘o rights-of-way and eacomentz fe mnlmeﬂ necessary e coavenivnt for laxsen’s onventions on the Lessed Land retained or
on iead pooled therewith.

3. No well shall be dnllcn nearer than 300 .-.t o any house, barn or sructure on the Leased Land. without the prior written consent

» ot Lossor, Lessee shall pay for damages caused by i speration o growing crops and presentlv existing uildings and roads on the Leasea Land
] Lessee shall have the nght at aay ume 1 memore al’ facilities placed on the Leased Lard including the nght o draw and remove tasing. Ia
. addition to thn right to produce Gesthermal Resourzes and Extractabie Minenls Lessee shall have the right 2 use such water or water rigals in

\on, .nroduced from or appurtenant to ar ermvising the Leased Tand as Lessee may reasonadie requir sormicttion with its operaunns. provided
that “such use by lessee of aay watee or water rigats. as alore<aid, existing as of the date hereof, siail not interiers with Lessor's mawremcr.s

ior Lessor's uwi use thernf for domestic or agricultnenl puenes on the h-w-vl Tand and hiall e be in viniacon of anv appiicabie coveen.
mental. aw or regudation, Ane betne, flual ae gl woter reenlting fenne Liaae s ativities ve o atione mav he diepatad of hy reametion or
may e ubdized e deait with by Toseme i wnis Lwbd ocmmwer as Lamwre ciedl deein agguoneane:

1. Dameares <diall prev ol tanust fevieal sgainst ita songuavennents on e Lraseed Faoel AfF faves v o neaisis e Covnsivorinnd BRemassre s il
Fatpns tabilee Mimntids covensd by s Taease, and all tagemy ivemanents or chargs of aliatever bl cow of emafter asses xd i o rullecusi

by evasott ol the pasitcuon, sade ve cenwwal af Geuthermal Resourees oe Extractable Moaceuis fom e Loawed Land shall be bome by the par

Gl 3 GAS RF <735

il 341:'16[ 2485

-
i

A-15



Ol & GAS REZ RDS L
67 mE 771 . 3ddnce 296 '

ties hereto in the proportion of the rovaity share by Lessor and the rmnndetby I.sue.f_mr shall pay, before delinquency, lﬂotberu:nsfﬂ‘

‘e
(-.l

assesments on the Lace and improvements thereon.

7. Lassce may, at an\'nﬂeu{ from time v time during the Primary Term hermof, pool snd combine dn Leased Land,’or any portioa
hereol, into an operadng unit witk aser lands in the vicinity, another lesse or other leases. or nny portion thereof, when in the Lessee’s ju” ‘“"
ment, it is necessary or advisable 1> do 10 in order W properly upbre oc develop or aperate the Leased Land or w0 prevent wase of to avaid ,J
ing unnecessary wells ar to complv with pplicable gover 1 laws, regul or orders, provided that the towl acreage in such
: unit shall wot cxcewl 2360 acres. Sach ponling thall be offectnd hy Lossee cxecuting and filing in the offica where this Lease is recorded an
i instrument dexcribing and ideutifyime tw pooled acreage. The production of Gothermal Rewurces or Extractanie Minerals s» ponied and the develop-
menc of and operution on any porsan of the poolel uait shall be considered und construed and shall have the same effect, except for the payment
of royalties, as productiva. developeoent and operativa oa the Leesed Land under the terms of this Leuse. Tue royalues herein provided shall accrue
paid 10 Lessor on pooled srtwances produced Erom aoy unit in the propomon that Lessor's interest in the land covered heredby and placed
unheumt bears © the total acreage placed i each unit

8. Lasses shall have the rig=t at anoy ticoe to commingle for the purpose of utilizing, storing, transportng, selling rocessing Geothermai §
Rasources or Extractable Mioerals procuced fmaz the Leased Land or Land pooled therewith with like subsnnus producef from other lands or }
ugits,

| 9. Upon the violation of acy of dn terms oc conditions of this Lesse by Lassee and the failure to begin to remedy the same with due dili-

I gence ninety (90) days aftar wrizte= nodce from Leswr so to do, then, at she option of Lessor, this Lease shall with ceass and terminate, and all

; n;huofhueemud :ﬁahnedhzdduﬂb-tu‘nd.anngmdu:cpuncthednnsuloronchpmdm well in respect of which Les-;

! see¢ is not ig default, and saving acd excepring ri .eray pecessary for Lessce's operstions. The drill site referred o shall consist of a tract
detignated by Lemee, of forty. (50} cu.dum‘cnmu:b.mund.ncueh produ:mg-ucu. ThoLcsuesaauhannmwubhmbmdu
termination (or any resson of mid Lease 10 remove all facilities, sp ding all per ¢s placed on the Leased Land, and
d;omdudmguhanch&ndnvaadmcmw. .

! 10. The oblications of Lessee & der all be ded while Lester is prevented (rom compiving therewith, in whole or in part, by

| strike, lockout, action of the id rules and reguiations of the federsl, sate, or other gover inability

! ' obtain materials or supplies in the open market. or other maters or conditions beyond tie conurul of Lgssee. whether similar o mscters or condi-
tions bereir specifically ecumesatwed or oot

11. U Lacwor owns less thaz the entire acd undmd-d ee simple interest mmmmmm Geothermal Rmur:u
-M&mmblo&ﬁmrdg&mu:nbuudmh be paid to Lesior only 'In the proporton that his intsrest bears to the whole and ua-
ﬁddf&ﬂ@rh&mﬁumuyd@oﬂmmm&emmﬁmﬁumshanmudnr-ocquu':d.um videc
that Lessor's siare of Is sall be & d W cover the imterest 30 acouired at the next succeeding rentsl payment date after Lesses beec
potified of such after-acquired # e&uoluymuhﬂng occwrred. Any interest in the producton from the Lessed Land 2 which the
interest of Lessor may be subjpct shail mmmmmpmmm

11 I.amr hmbrnmnsudcmwdetmddnnd.totbet.usadhndmdamthuhseem-yumwpmn;-yndd»
'axe.mm or Liens or encumbrances exisiing, levied or assessed against the Lessed Land and be subrogated e
nghnutdu ﬁud: I.ueeshnh.rn:hsnghtao apply © Lesses’s repayment any centals or royslties sccruing @ tthmo-L

mmwhulmwlméanhmbyumﬁem-bymmducmﬁdmui.ddrsudbl.am“
Aﬁ]Q Adking, Corwyg Chrigrd  Towas T84]11 and any notics from Lessee w Lessor shall be given by sending *he mme bn

; regiszered or gmr.d reail, sédressad to Lassor ot BE. 3 _Minevral Wells Taxas JROAT ~
| . The address of either party may e changed by written sotics as provided for sbove. 5

14, Uthnmuduéermwumgmd.nndt.boprmhguo(mmgmwhnlcormpanoruwanymmuoruur
&pthucpunlynﬂaw-d.chmuhu:déauuundswchamm hnhwsdemm and assign:
but Do change in the ownership of e Lassed Land or assignment of rentals or royaities shall be bindi on:htlasmu:ulmu-rylsa)day:da

has beea furnished witt a wrinten transier or asignment or cerGfied copy thereof. Rentals hersunder shall not be epportioned upos &
mmubnnmnhrmmuwap&, but sitall continue as  single obligation to bo paid by either party. In the event of mwt

I tial assignment production in coc=zercial qmﬂ:s on any porgon of the Lessed Land shail continue the Lease in force ss whole © the sam
| . exteat 3s i 00 asignment had bwen made. !ﬁll.utoth- exiant of the assigument, celieve and discharge Lessee of ail nolige
toms henudc and, should the msizmee defzait i any of r.he obligations of this Lease, such default siall not operate o invalidate or affect t:

Z Lease isofar as it covers any parz of the Lessed Land or interest therein not ioci in the

i[ 15, Notwi ury other of this lease should any m«mul -autharity, l-dml or stata, pass acy legislation,

! regulations pmm% wmm of any form of Cnu or Exuactad is, this Lease shail mele
be binding upon il the parties hm-o thewr heirs, devisees, 3, and aad shail not be aifectad in any we
by suck subsequent legisiacion rulex. oc regulsuons,

16 Thuhase:hnﬂhbmﬁngupondnmehm!hmrhcndc dministraoes, s and assigns and may @
d in any of courzerparts with the same force and eifect as if ail parties had “ncuu-d e same instrument. The failure of ac

pcnon umg as a Lassor 0 execute a coumtarpart bereof, shall not affect the dinding force of this Lesse ss to those who have executed or she
hereof.

an interest in the Leased Land © execute a geothermal lease covering ail or 3 puction of the Leased Land or the fasiure of ar
execute & COUMECPAIT L

WHEREOF, this Lease asd Agrsement is executed as of the date first above written.

oy z
(’ﬂ//bmz,z- /“”"47_——_—

PAITINE SRAET o TESSOR

? STATE OF  TrxAS

n
On this ._J.kj"j\‘ 4 éay of 2L vearmdal N 19 S8 hefore me, Cczzh o-é(rw _gﬁlu{.’;&‘,b’

" a Notary Public in and for saié Ciunty and state. personally appesred — PAULINE KRAFT

. to me known to be the person or persons wno executed the within ¢

foregoing instrument and ackamwledged to :3e hat egiio— exccuted the same as X fres and voluntary act and deed
the uses and purpc-« t.b_m.-x =t forth

‘ . COQUNTY OF XNUECES L
: ) V 4

VRT\ ESS me B ~.:)—./1;.4::\4L:- sal the day and yaar above written,

@?*Af’%’w /Jcl_/_/,q_LS CAROLYNSN{ ¥ ‘
Notary Puilic in and {or '
Counsy, = Taxas Nueces .

- _ . -_ . My Cammission Exgires 3-3/- 5;/ kL’
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DON ROSS AGREEMENT WITH DWIGHT GWYN
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& Eaton Industries of Houston, Inc.
DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACO8-80ET-27081 3104 Edloe, Suite 200 A-17

Houston, Texas 77027
(713) 6279764
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STATE OF TEXAS

§
§ CONTRACTUAL AGREEMENT
- COUNTY OF NUECES §

r_

WHEREAS Don Ross has previously leased .a 158 acre tract of land, being

a portion of the North half of the North half of Section 4 of Laureles Farm

O

Tract in Nueces County, Texas ( a complete legal description is labeled

r—

"Exhibit A" and attached hereto and expressly made a part of this contractual

agreement for all purposes) from Pauline Kraft for the purpose of testing and

oo

r:

developing certain potential Geothermal Resources;

s

WHEREAS Dwight Gwyn has the same property leased for farming purposes;

WHEREAS both Don Ross and Dwight Gwyn are desirous of entering into a

mutual agreement pertaining to damages for the use of said property, the adequacy

P

|

of the consideration therefor being acknowledged by both parties as satisfactory

and adequate;

|

NOW THEREFORE for the mutual consideration and covenants herein expressed

Don Ross and Dwight Gwyn do hereby agree that Don Ross will pay to Dwight Gwyn

[

$1,500.00 representing surface damages at the time a drilling rig enters upon

said premises. Said $1,500.00 shall be all of the damages due Dwight Gwyn as a

r

farming tenant on said property if the Geothermal Resources test properly and Don

r—

Ross undertakes his development proceedings. If the well does not test properly

and the well is abandoned and plugged Don Ross agreeé to pay Dwight Gwyn and

r-

Dwight Gwyn agrees to accept $1,000.00 in additional damages as a final complete

settlement of all damage issues between Don Ross and Dwight Gwyn.

| iy

=

g 2 i | 7 -l
l:>f¢€«[ /%;;;/?/ Lén>u1~f AU AN

"~ 'Don Ross Dwight Cwynn

o
L
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EXHIBIT A

BEING that lot, tract or parcel of land and being approximately 158 acres of land,
more or less, all of the North bhalf of the North half of Section 4 of Laureles
Farm Tract. Said Farm Tract being a Subdivision shown by map of record in Vol. 3
Page 15 of the Map Records of Nueces County, Texas.

SAVE AND EXCEPT the two acre tract in the Northeast corner thereof described in a
deed dated December 3, 1923 froo Pauline Kraft et al to Moreman Gin Company and
recorded in Vol. 144, Page 534 of the Deed Records of Nueces County, Texas.
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CONTRACT WITH TARGET WELL SERVICING
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RATE SCHEDULE

EFFECTIVE OCTOBER 1ST, 1980

i
—

TARGET WELL SERVICING

RE

CORPUS CHRISTI, TEXAS
t o (A DIVISION OF ATCO LTD.) , ,
. P. O. BOX 9548 « 7454 LEOPARD ST.¢ CORPUS CHRISTI, TEXAS 78408

PHONE 512-883-6363 .
||
w
-
g HOUSTON SALES OFFICE:
- T13-757-1045

E 1 B—'S

-



Target Well Servicing, Rig No. 14

Franks. 700 double drum back-in oilwell servicing and workover rig with 112°'

derrick of 300,000# capacity mounted on a sélf—propelled carrier with twin

8V92 (375 HP) diesel engines and Allison CLT 750 torque converters trans-

missions, hydrotarder brake system with 100 barrel water cooling tank and

r— o

9' x 40' rig base,.

1 National JWS 400 mud pump with 12V79 (500 HP) engine with torque
converter and air control.

1 National 300 mud pump with 8V71 (273 HP) for standby.

1 200 barrel mud tank.

r— r—

1 Shaffer 10,000# double ram blowout preventer complete with H,S
trim 2 x 4 flanged openings.

1 Set Foster 58 - 93 hydraulic tongs.

1 Set Advance C slips with full circle.

1 Koomey 3 valve closing unit with 80 gallom capacity with dual
separately powered air/electric poser, manual with air controls
on rig floor,

1 16' Substructure Idesco SR-175F rotary table.

r— -

2 Sets pipe racks.

1 National. 80 swivel.

1 Set King elevators and links suitable for 2-3/8" x 2-7/8" tubing.

1 10,000# Manifold HZS trimmed.

1 Toolpusher trailer.

r—

-~

T T

1 Crew dog house with A.C. workshop and generator house complete
with 50 and 75 KW generators.

1 Set miscellaneous tools and inserts to handle 2-3/8" and 2-7/8"
regular tubing.

1 3-1/2" x 36' Kelly.

10,000# Manifold H,S trimmed. f
Eaton Industries of Houston, Inc. . L
'DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACO8-80ET-27081 3104 Edloe, Suite 200
B-6 Houston, Texas 77027

(713) 627-9764
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CONDITICNS AND TECENICAL PROVISIONS

u CTP-0l. LOCATION
a Well Name and Number Pauline Kraft #1 : County Nueces
U State__ Texas Tield NameWildcat Well Location and

r_

r.

.

U

£

o

- -

-

Land Description_467 FNL & 990 FWL of Secticn &, Laureles Farm Tract, El Rincon de

Corpus Christi Grant A=4ll

CTpP-02. COMMENCEMENT AND COMPLETION *

The Subcontractor shall complete mobdilization within five (5) calendar days after
the date of receipt of Notice to Proceed and shall complete the entire work under
the Unit Price Schedule cays after the date of receipt of Notice
to Proceed. The contract completion date will be extended by the amount of time

spent on Contractor-Directed Operations and Standby, to the extent that is deemed
necessary.

CTP-03. STATEMENT OF WORK

A. General Description of Work. The Subcontractor's work consists of furnishing
all personnel, equipment, mztarials and services, and supplies as specified herein,
for conducting the following work: See Tentative Drilling Program, Attachment

B. Minimum Equipment and Servizes. The minimum equipment, facilities, services,
and items required to complate th2 work is specified in CTP-07. All contractor-
furnished items will be daliverad to and picked up from the drill site by others.
The minimum equipment and services desigratzd to be furnished and operated by the
Subcontractor will be at no additional cest to the Contractor.

C. Workweek and Personnel Resuiramesnt. Th2 Subcontractor shall furnish minimum
three man qualified dr111~n _rex, 1nc1udin; toolpusher, to maintain a 24-~hour day,
7- day week operatzon ‘

CTP-04. MUD PROGRAM
Contractor agrees to furnisi 211 =mud additives and chemicals and will arrange to

purchase all necessary engineering services. Mud program will be designed as
dictated by hole conditicas.

B-7



CTP~05. STRAIGHT HOLE' SPECIFICATIONS

Except as authorized by the Contractor, the maximum allowable deviation of the hole

is not to exceed one degree per 100-feet and not to exceed five degrees total depth. _

CTP-06. PROPOSED CORING PROGRAM
CTP-07. MINIMUM EQUIPMENT AND SERVICES

To Be Provided By
And At Expense Of

Contractor Subcontractor

1. Trucking service and other transportationm,

hauling or winching services as required to

move Subcontractor's property to location,

rig up Subcontractor's rig, and remove all

of Subcontractor's property from locationm. XX
2. Drilling bits, reamers, stabilizers, reamer

cutters, and other drilling tools as required. XX
3. Fishing tool services and fishing tool rental. XX
4. Derrick timbers. XX
5. Normal strings of drill pipe and drill collars.

(See Items No. 43 and &%) XX
6. Conventional drift indicator. XX
7. Earthen mud pits and reserve pits. ‘ XX
8. Steel mud tanks if req:ired. XX
9. Necessary pipe racks and rigging up material. XX
10. Normal storage for mud and chemicals. XX
11. Necessary spools, flanges and fittings to :

XX

connect blowout preventers.

s
A

e rm,

T O Y t"“'{ig
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Li 13.
U 14.
u 15.
16.
o1,
IVIRTY
U .
L 20.
(] a1
L
tj 22,
23,
oo,
L.
L 26.
27.
L 2.
-

To Be Provided By
. And At Expense of

Contractor Subcontractor

Furnish and maintain adequate roadway to

location, rights-of-way, including rights-

of-way for fuel and water lines, river

crossings, highway crossing, gates and cattle

guards. XX

Staked, levelled and compacted location, .
including earth pits. XX

Rat and mouse holes to meet subcontractor's

requirement. 4 XX
Test tanks with pipe and fittings. XX
Separator with pipe and fittings. XX

Labor to connect and disconnect Subcon- )
tractor's mud tank. XX

Labor to disconnect and clean test tanks
and separator. ' XX

Drilling mud, chemicals, lost circulation
materials and other additives. XX

All tubular goods, miscellaneous line pipe

and. fittings. _ : XX
All testing tools including inflatable

and retrievable packers. XX
Special tools, casing scraper, etc. | XX

Special mud pump capacity in excess of

rig requirements. ‘ , XX

Wireline split and conventional core
bzrrels and wireline core catchers:

two each ten-feet long split core barrel;-
one each twenty-feet long conventional

barrel. = N/A
Conﬁentibnal core bits, barrels and catchers. - XX
Diamond wireline core bits. ) v N/A A
Ceﬁant énd cemenﬁing service. XX
Logging servicés. XX




29.

30.

31.

32.

33.
34.
35.

36.

37.

38.

39.

40.

41.

42.

43

44,

45,

46.

- B-10

services.

facilities.

Mud Logging Services.

Sidewall Coring Services.

equipment).

associated equipment.

of per gzllon.

Drill pipe.

To Be Provided By
And At Expense Of

Drill collars.

drilling assembly.

Contractor Subcontractor
Directional, caliper, or other special
' XX
Gun or jet perforating services. XX
Core boxes, wrapping supplies, and storage
XX
Formation testing, hydraulic fracturing,
acidizing, and other related services. XX
Equipment for drill stem testing. XX
XX
XX
Welding Service (Except for Subcontractor's
: XX
Casing, tubing, liners, screen, float
collars, guide and float shoes, 'and
XX
Casing scratchers and centralizers. XX
Wellhead and connections for all equipment
to be installed in or on well or on the
precises for use in connection of well. XX
Wzter at Source and Water Hauling Service. XX
Water storage tanks 1000 gallom capacity: XX
Fuel and lubricants for Subcontractor's
equipment. Contractor to reimburse
Subcontractor for diesel fuel in excess
XX
Hancéling tools, clamps, etc., for each )
XX

Weight indicator.




/.

To Be Provided By
And At Expense Of

r

~ : Contractor Subcontractor

47. 1f épplicable, drill giz2 protectors for
Kelly joint and =2a2ck joint of drill pipe
running inside of casing for use with . '

r

! normal strings oZ drill »ipe. ‘ XX
- 48. Automatic driller (Cpticnzl). N/A
| 49, Materials for "boxing in" riz and derrick. ' N/A
-y 50. Conventional core bzrrel. XX
W 51. Drilling recorder—ainimum 2-pin. XX
hj 52. Extra labor for runnirz ard cementing casing. XX
% 53. Casing tools. ' XX
EJ ' 54. Running of casing-conductor. | _ XX
i; 55. Running of casing-surfacea. XX
56. Running of casing protection, if applicable. XX
iJ 57. Running of casing production, if applicable. XX
.+ 58. Runniqg of casing liner, if applicable. XX
L% 59. Power casing tongs. ' XX
ij 60. Tubing tools. | XX
i 61. Power tubing tong. ‘ , ‘ | o ‘ XX
EJ 62. Swabbing unit with swzbting line , : XX
63. Swab. o S - XX
64. Swabjlubricafor.f L . » XX
RJ_ 65. Swab ruEbers; : ‘ , XX
66. Light plant-acdequzte caéa;ity for night-time , :
operations,’Subc::tractc:’requirgments. o XX



To Be Provided By
And At Expense Of

.

Contractor Subcontractor, e

67. Drill rig-minimum failiag 150C rotary rig or
approved equal for continuous wireline coring
and drilling to * 1500 feet. N/A

68. Two acdequate circulating pumps and adequate
mud aixing pumps. XX

N’

[

69. 103C gzllon water truck with driver for
hauling water within two miles of work sites. N/A

70. Minizua of one two-way communications system. N/a

71. 1IADC Daily Drilling Report, Bit Record and
Tally Forms. XX

The a2bove Subcontrzctor designated items are the minimum acceptable requirements
for the Subzontractor drilling equipment. This is not intended to be a complete
list of items to be furnished by the Subcontractor. The Subcontractor is required
to furnish all drilling maintenance tools, materials, and equipment not herein
designate2, but which are normal components for a complete drilling rig required
for drilling and testing operations described in these specificationms.

CTIP-08. UNIT PRICE SCHEDULEZ ITEMS DEFIKED

-Paragrach hzadings in this Special Condition correspond to items of the Unit Price-
Schedule.

1. Mobilization. The Subcontractor shall move in and rig up his equipment, rig
up any lower-tier Sybcontractor's equipment, and pick up first drilling assem-

bly. Mobilization shall be considered complete when all the equipment is on

locatica znd rigged up ready to spud. The Subcontractor shall be paid for

the above mobilization work under Item 1 of the Unit Price Schedule.

2. Contractor-Directed Onerations. Operations under this category shall include,
but are not limiteé to: Coantractor-furnished surveying, plug backs, drilling,
coring, r=zming, hydrologic testing, inserting and retrieving casing, placing
cement znc regaining lost circulation. All operations will be done.as directed
by the Contractor. &ll work on an hourly rate basis shall be performed with a
full cemplement of orerating personnel and at the direction of the Contractor.
If it bzc:m2s necessary to shut down Subcontractor's rig for repairs while
performing work on an hourly rate basis, Subcontractor shall be allowed compen-
sation for such repair time zt the applicable hourly rate. The number of hours
devoted te repair work for which the Subcontractor may be compensated shall be
limited tc zn accurulated total of 12 hours for each 15 day period.
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Contractor-directed operacionamﬁill be paid for Item 02. of the Unit Price Schedule.

3.

4.

Standoi Ready. When directed by the Contractor, the Subcontractor shall cease

all operations and standby in a ready condition. A full cowmplement of personnel
and equipment shall be maintained at the work site ready to resume operations
immediately. Operations under this category shall include Ceophys1ca1 Loggzng,
Cement Hardening Time, or any operations not requxrlng the use of rig engines

or drill assembly. Standby ready time will be paid under Item 03. of the Unit
Price Schedule.

Demobilization. Upon completion of the work under this Subcontract, the Sub-
contractor shall remove 2ll rubbish and debris from the drill site and shall
remove all of his equipment within ten calendar days. The Subcontractor will
not be responsible for levelling the work site or draining and backfilling pits.
Demobilization will be paid under Item 04. of the Unit Price Schedule.

CTP-09. RECORDS AND OBSERVATIONS

Providing the following records and observations shall be a part of the Subcon-
tractor's general responsibility for which no additional payment will be made.

1.

A Daily Drilling Report shall be kept on the IADC official Standard Daily
Drilling Report. The Unit Price Schedule quantities for pay estimate purpose
will be taken from the IDAC Daily Drilling Report. The general remarks
section shall contain an accurate record of hole conditions, work performed,
and time required for all work to the nearest quarter—hour. The original and
two copies of the Daily Drilling Report shall be submitted to the Contractor

‘or his authorized representatxve.

Bit Records shall be maintained daily and posted in the doghouse. A complete

‘bit record shall be furnished the Contractor at the completion of a hole.

Records must show bit types, sizes, footages, depths, rotary speeds, bit
weights, manufacturer, and serial number.

Accurate Pipe Tallies shall be the Subcontractor's responsibility and shall be
available at the drill site for inspection at all times. Copies of steel tape
measurements of drill pipe and casing shall be furnished by the Contractor.

CTP-lO. SUBSURFACE INFORMATION

1.

The subsurface information and data furnished both in these specifications and
at the Contractor's office are not intended as representations or warranties,

but are furnished for information only.

It 1is ant1c1pated that the lnformatxon contained hereln generally represents
the conditions that will be encountered in the performance of the Subcontract;
however, any interpretation or conclusion reached by the Subcontractor in pre-
paring hxs Unit Price Schedules will be his sole responsibility.

B-13



CTp-1l1. ACCOMMODATIONS N ' . Lﬁ

The Subcontractor will be required to make his own arrangements with his employees ‘
for housing and feeding. The Subcontractor may locate toolpusher's house trailer F
near the drilling location, as designated by the Contractor. N

4

S

CIP~12. DERRICK MISALIGHMENT

If, at any time, the Subcontractor's derrick becomes misaligned over a hole, the h

Subcontractor shall be required to commence realignment operations within eight .

hours of the misalignment. 1If such misalignment occurs as the result of fault

or negligence on the part of the Subcontractor, the Subcontractor shall receive B

no compensation for the time or cost spent 1in realignment. If the misalignment L

is not the fault of, or caused by, Subcontractor negligence, the Subcontractor

shall be compensated under Item 2. of the Unit Price Schedule. ®
=

CTpP-13. LOSS OF HOLE

ey
4

r— K=

A hole shall be termed "lost" if the Contractor determines that the condition of

the hole will prevent its successful completion, or if for any reason the Contrac-
tor deems it impractical to continue drilling. If the Contractor determines that

a hole has been lost before required depth has been. attained, and that further
attempts to complete it will be impractical, he shall order work on the hole stopped,
shall investigate the circumstances in contributing to its loss, and shall notify
the Subcontractor of his decision in writing. The Contractor may, at his option,
order the commencement of work at an alternate location.

r—

Contractor shall assume liability, while work is being performed under Contractor-
directed operations, for loss of, damage to, or destruction of the hole, Subcomn-
tractor's in-hole equipment, including, but not limited to, drill pipe, drill.
collars, subs, stabilizers, and bits, unless such loss, damage, or destruction
shall be caused by the Subcontractor's fault or negligence.

— K-

CTP-14. ABANDONMENT

In the event that, prior to completion of the work required, a hole covered by
this Subcontract is abandoned, upon direction of the Contractor, the Subcontrac-
tor will be paid for work performed under the applicable items of the Unit Price
Schedule.

r r-

The term "abandonment' as used in this paragraph shall mean abandonment to suit
, P grap 3

the convenience of the Contractor, as directed by the Contractor, under conditions b
which do not come within the scope of the paragraph entitled "Loss of Hole" of b
these specifications,

CTP-15. STANDARD FOR PRESSURE VESSELS

All Subcontractor's compressed air equipment and accessories shall be designed, i;

fabricated, inspected, and certified in accordance with the SAME Boiler and —~

- o L



Pressure Vessel Code, Section VIII. For equipment fabricated under the 1968 Code,

either Division I or Division II {but not both) of the Code may be used.

CTP-16. PRESERVATION OF ANTIQUITIES, WILDLIFE, AND LAND AREAS

Federal law provides for the protection of antiquities located on land owned or
controlled by the U. S. Governzezt. Antiquities “irdclude Indian graves, or campsites,
relics, and artifacts. The Subcentractor shall control the movements of his personnel
and his Subcontractor's personzel at the jobsite to ensure that any existing anti-
quities discovered therecn will not be disturbed or destroyed by such personnel.

It shall be the duty of the Subcontractor to report the existence of any antiquities
so discovered. The Subcontractor shall also preserve all vegetation except where

such vegetation must be removed for survey or conmstruction purposes. Further, all

wildlife shall be protected. :

CTP-17. RESPONSIBILITY FOR LOSS OF OR DAMAGE TO EQUIPMENT

1. Subcontractor's Surface Equipment. Subcontractor shall be liable at all times
for damage to or destruction of Subcontractor's surface equipment including
2ll drilling tools, machinery, and appliances for use above the surface and
for any other type of equipment including in-hole equipment when such in-hole
equipment is above the surface, regardless of when or how such damage or des-
truction occurs. The Contractor shall be under no .liability to compensate
the Subcontractor for any such loss except loss of damage thereto caused by

negligence of the Contractor, its agents, or employees.

2. Loss of Tools in the Hole

Contractor-Directed Operations. When it is necessary to fish for tools
in the hole, while working under Contractor-Directed Operations, the
Subcontractor shall aotify the Contractor or his authorized represen-
tative of the existing conditions immediately, to be confirmed in writ-
ing as soon as practicable, and initiate such action as is required to
- commence fishing operations as soon as practicable. The Contractor will
review and evaluate the circumstances resulting in the loss of tools in

a.

i. If the investigztion by the Contractor shows that the Subcontrac-

tor was neither negligent nor in violation of good drilling prac~
tice, the Subtontractor will not be held responsible for costs
_resulting fro= the loss of tools or for costs of fishing efforts
conducted to zezover lost tools. The value of Subcontractor=-
owned tools lost or damaged in the hole during hourly rate opera-

tions will ‘be aguitably compensated.

ii. ' If the Contrzctor's investigation shows that the Subcontractor was
negligent or wzs in violation of good drilling practice in the
performance cf his duties, the Subcontractor will not be compen-
sated for the .value of Subcontractor-owned tools or equipment which
may have been lost or damaged. Additionally, the Subcontractor
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To Be Provided By
And At Expense Of

Contractor Subcontractor’

L

ot B

67. Drill rig-minimum failing 130C rotary rig or
: approved equal for contirucus wireline coring
and drilling to + 1500 fe=c. N/A

N

68. Two adequate circulating pu=ps and adequate
mud mixing pumps. XX

— .

69. 1000 gallon water truck with driver for
hauling water within two niles of work sites. N/A

70. Minimum of one two-way ccz=r2nications system. N/A

r— r

71. IADC Daily Drilling Repor:z, Bit Record and
Tally Forms. XX

r—

The above Subcontractor designzted items sre the minimum acceptable requirements
for the Subcontractor drilling ecuipment. This is not intended to be a complete
list of items to be furnished 5y the Subcontractor. The Subcontractor is required
to furnish all drilling mainteszance tools, materials, and equipment not herein
designated, but which are normzl components for a complete drilling rig required
for drilling and testing opera:zicns described in these specificatioms.

CTP-08. UNIT PRICE SCHZDTLZI ITzZMS DEFINED

.Paragraph headings in this Speczizl Condition correspond to items of the Unit Price
Schedule.

1. Mobilization. The Subccn:rac'or shall move in and rig up his equipment, rig

up any lower-tier Subcontractaor's equipment, and pick up first drilling assem-
bly. Mobilization shall be cczsidzred complete when all the equipment is on
location znd rigged up ready to szpud. The Subcontractor shall be paid for
the above mobilization work unfer Item 1 of the Unit Price Schedule.

2. Contractor-Directed Orec-azicas. Operations under this category shall include,
but are not limited to: Coatra:stcr-furnishad surveying, plug backs, drilling,

coring, reaming, hydrologic testinz, inserting and retrieving casing, placing
cement and regaining lest circ: lat:o All operations will be done as directed
by the Comntractor. All work c= an hourlv rate basis shall be performed with a
full complement of operating perscznel end at the direction of the Contractor.
If it beccmes necessary to shut <own Subcentractor's rig for repairs while
performing work on an hourly rzte basis, Subcontractor shall be allowed compen-

sation for such repair time zt the
devoted to repair work for which th

Subcontractor may be compensated shall be
limited to an accumulated tofal of

applicadble hourly rate. The number of hours
e
12 hours for each 15 day period.

B-16
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Contractor~directed operations will be paid for Item 02. of the Unit Price Schedule.

Standby Ready. When directed by the Contractor, the Subcontractor shall cease
all operations and standby in a ready condition. A full complement of personnel
and equipment shall be maintained at the work site ready to resume operations
immediately. Operations under this category shall include Geophysical Logging,
Cement Hardening Time, or any operations not requiring the use of rig engines

or drill assembly. Standby ready time will be ‘paid under Item 03. of the Unit
Price Schedule.

Demobilization. Upon completion of the work under this Subcontract, the Sub-
contractor shall remove all rubbish and debris from the drill site and shall
remove all of his equipment within ten calendar days. The Subcontractor will
not be responsible for levelling the work site or draining and backfilling pits.
Demobilization will be paid under Item 04. of the Unit Price Schedule.

CTP-09. RECORDS AND OBSERVATIONS

Providing the following records and observations shall be a part of the Subcon-
tractor's general responsibility for which no additional payment will be made.

1.

A Daily Drilling Report shall be kept on the IADC official Standard Daily
Drilling Report. The Unit Price Schedule quantities for pay estimate purpose
will be taken from the IDAC Daily Drilling Report. The general remarks
section shall contain an accurate record of hole conditions, work performed,
and time required for all work to the nearest quarter-hour. The original and
two copies of the Daily Drilling Report shall be submitted to the Contractor
or his authorized represeatative.

Bit Records shall be maintained daily and posted in the doghouse. A complete
bit record shall be furnished the Contractor at the completion of a hole.
Records must show bit types, sizes, footages, depths, rotary speeds, bit
weights, manufacturer, and serial number.

Accurate Pipe Tallies shall be the Subcontractor's responsibility and shall be
available at the drill site for inspection at all times. Copies of steel tape
measurements of drill pipe and casing shall be furnished by the Contractor.

CTP-10. SUBSURFACE INFORMATION

’1.

The subsurface informatioa and data furnished both in these specifications and
at the Contractor's office are not intended as representatlons or warranties,
but are furn1shed for information only.

It is anticipated that the 1nformat10n contained herein generally represents

-the conditions that will be encountered in the performance of the Subcontract;

however, any interpretation or conclusion reached by the Subcontractor in pre-
paring his Unit Price Schedules will be his sole responsibility.

B-17



. ,ak.H

)

B-18



S

I g7 " T
(

L

o

4
—

VU

DOE CONTRACT NO.
DE-AC0O8-80ET-27081

APPENDIX C
RE-ENTRY OF TEST WELL

Eaton Industries of Houston, Inc.

Eaton Operating Co., Inc.
3104 Edloe, Suite 200
Houston, Texas 77027
(713)627-9764



o5 DA RS ‘, ._
J 3 L8 3 3 LB (3 & _B
Y o8 3 8 3

J

. c-2




| s

"APPENDIX C

—

(W SUMMARY OF RIG OPERATIONS
ROSS - PAULINE KRAFT NO.1
RE-ENTRY OF TEST WELL

—

Daily Drilling

Report Date Day No. Operations
L 12-20-80 1 Circulated and washed open hole. Reached

. T.D. of 13,002 feet. Circulated out gas-cut
mud and conditioned mud to 16.5 pound per
gallon. Pulled the drill string out of hole.
Rigged up Schlumberger and ran ISF-Sonic

- Log. Rigged down Schlumberger.

|

12-21-80 2 , Rigged up Dia-Log and ran mechanical casing
' inspection (wall thickness) log from 10,900
feet to the surface. Rigged down Dia-Log and
made up 7-1/2 inch underreamer. Went in
' hole with underreamer on drill string to 6500
feet. Closed in well and locked blowout

preventer rams.

12-22-80 3 Continued in hole with underreamer to 12,700
feet. Underreamed from 12,005 feet to 12,700
feet. Underreamed from 12,305 feet to 12,920
feet. Washed from 12,920 feet to 12,990
without underreaming. Circulated hole clean
and pulled out of hole with drill string and
underreamer.

12-23-80 4 Completed pulling out of hole with drill string
and underreamer. Ran retrievable 7-inch
bridge plug and set it at 998 feet. Pulled out
of hole with drill string.. Nippled down bell

- nipple and hydril blowout preventer. Waited
on new 10-inch 3000-psi casing flange.

! | - 12-24-80 , - : 5  Nippled down blowout preventers, flanges, and

b v : : ' bradenhead. Dug out celler to 9 feet. Made

up spear on drill pipe, got hold on 7-inch
casing with spear, pulled with 80,000 pounds
-on 7-inch casing and cut off plate welded to
casing. Made bottom cut on 10-3/4 inch
casing and dug out cellar an additional foot to
allow room to weld on 10-3/4 inch casing
collar. Welded casing collar onto top of
10-3/4 inch casing. Screwed threaded 10-3/4
inch nipple with bradenhead into welded collar.

Ll S S o
L N

Eaton Industries of Houston, Inc.

DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACO8-80ET-27081 3104 Edloe, Suite 200
‘ Houston, Texas 77027
(713) 627-9764
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12-25-80

12-26-80
12-27-80

12-28-80

12-29-30

Set 7-inch casing slips in 10-inch 3000-psi
casing flange with 80,000 pounds. Bolted on
double-studded adapter. Welded seals in cas-
ing spool. Tightened bolts on casing spool and
tested to 3000 psi. Nippled up blowout pre-
venters, hydril, and flowline. Filled hole with
mud, closed and locked blind rams, and shut
down for Christmas.

Shut down for Christmas.

Serviced rig, opened blind rams, and went in
hole with drill string, retrieved bridge plug at
998 feet, and pulled out of hole. Picked up
‘mill and bit sub and went in hole with drill
string. Unloaded 355 joints of 5-inch casing
on pipe racks. Circulated hole clean at 12,002
feet and conditioned mud. Rigged up drill pipe
lay-down machine and started laying down
drill pipe.

Completed laying down drill pipe and drill
collars. Disconnected kelly and rigged up pipe
tongs, elevators, and slips to run 5-inch cas-
ing. Ran 9 joints of 5-inch casing with cen-
tralizers and cable wipers. Casing stopped
going in hole. Pulled out of hole with casing
and found the centralizers were moving up the
casing and breaking cable wipers and stacking
up at casing collars. Cut off damaged centra-
lizers and wipers and continued running 5-inch
casing.

Completed running 325 joints of 5-inch casing
consisting of 18 Ib/ft L-80 FL4S casing, a
crossover joint, 23lb/ft L-80 FL4S casing, a
crossover joint, and 18 Ib/ft P-110 SFJ casing
with a down-jet float shoe on the bottom joint
of casing and a float collar one joint up from
the bottom. Set casing at 12,984.69 feet.
Rigged up and circulated hole clean. Mixed
and pumped 500 sacks of Class H cement with
35% SSA-2 silica flour, 0.75% CFR-2, 0.4%
Halad 22-A, 0.4% MR-8 retarder and 3% KCL
in a 17.0 lb/gallon slurry. Ran 10 barrels of
SAM spacer ahead of cement. Displaced
cement with 217 barrels of 16.5 Ib/gallon mud.
Final pump pressure was 1400 psi. Bumped
cementing plug with 1900 psi and bled pressure
to O-psi. Held o.k. Closed hydril and waited
fot cement to set.

Eaton Industries of Houston, Inc.
Eaton Operating Co., Inc.
3104 Edloe, Suite 200
Houston, Texas 77027

- (713)627-9764
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12-30-80 11 Waiting for cement to set.

12-31-80 12 Waited for cement to set while rig crew dug
cellar for salt water disposal well.

01-01-81 13 Unloaded 413 joints of 2-3/8 inch 4.7 Ib/ft.
N-80 EUE 8 round tubing onto racks. Worked
on cellar for salt water disposal well.

01-02-81 14 Nippled down blowout preventers, set casing

slips with 300,000 pounds pull (100,000 pounds

over casing weight). Made casing cut and
layed down air equipment casing tools.
Nippled up blowout preventers and rigged up
Schlumberger. Ran gamma-ray, cement bond,
collar locator log from 12,942 feet to 7000
feet. Estimated cement top at 7310 feet. Log

was run with 2000 psi on casing. Nippled down .

blowout preventers, made final cut on 5-inch
casing and installed tubing spool with pack-
off. Rigged up tongs and equipment to run
tubing.

01-03-81 15 Picked up and went in hole with 415 joints of
2-3/8 inch, 4.7 1lb/ft, N-80, EUE 8 round
tubing to 12,933 feet and rigged up Halli-
burton. Displaced 210 barrels of 16.5 pound
per gallon mud with 9.0 pound per gallon salt
water. Pulled up 1l joints of tubing and
landed tubing in tubing head with bottom of
tubing guide collar at 12,606 feet. Nippled
down blowout preventers and installed tubing
adapter. Tested casing to 6000 psi. Started
dismantling rig and layed down elevators and
kelly.

01-04-81 16 : Moving rig to disposal well location.

Eaton Industries of Houston, Inc.
DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACO8-80ET-27081 3104 Edloe, Suite 200
Houston, Texas 77027
(713) 627-9764
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SUMMARY OF RIG OPERATIONS
ROSS - PAULINE KRAFT NO.1
DISPOSAL WELL DRILLING

—

15 ~ Daily Drilling _
- Report Date Day No. Operations
U 01-03-81 1 Welded 12-inch 3000-psi flange to l4-inch

conductor pipe. Boarded up cellar, dug shale
pit, and leveled location.

01-04-81 2 Moved rig to location. Drilled 224-foot water
well. Rigged up equipment, nippling up,
racked drill collars. Picked up power swivel,
kelly, and bit.

01-05-81 3 Drilled rat hole and mouse hole. Layed down
power swivel. Installed bell nipple and rigged
up 6-inch diverter line to pit. Welded collar
on conductor pipe for fill-up line and installed

- flowline. Welded extension on bell nipple.
Made up 12-1/4 inch bit and stabilizer on kelly
and spudded well at 10:00 p.m. Drilled down
kelly, broke off stabilizer and bit, picked up
and made up 8-inch drill collar and began

- drilling.

01-06-81 4 Repaired main pump while circulating with
standby pump. Drilled to 500 feet. Ran
inclination survey at 400 feet which indicated
1/4° deviation from vertical. Conditioned
mud with desander working improperly.
Drilled to 610 feet, circulated, and pulled out
of hole. Bit balled up with mud. Cleaned
cutting out of mud tank and went back in hole.
Washed down & joints when going in hole.

- : v _ Drilled from 610 feet to 673 feet with only

L: \ _ B - el . one pump. Clutch went out on small pump,

ST ' ' . and swabs leaking on main pump. Called for
Halliburton pump truck.

o

-

r

Eaton Industries of Houston, Inc.

DOE CONTRACT NO. Eaton Operating Co., Inc.
. DE-ACO8-80ET-27081 3104 Edloe, Suite 200
u Houston, Texas 77027
(713) 6279764



01-07-81

01-08-81

01-09-81

01-10-81

DOE CONTRACT NO.
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Drilled from 673 feet to 800 feet. Ran
inclination survey at 800 feet which showed no
deviation from vertical. Drilled 800 feet to
1212 feet. Washed down kelly and circulated

“hole clean. Broke out kelly and ran jnclination

survey at 1212 feet which showed 1° deviation
from vertical. Pulled out of hole and layed

down 8-inch drill collars. Rigged up casing

tongs, elevators, slips, and equipment to run
surface casing. Ran 30 joints of 9-5/8 inch,36
Ib/ft. 3-55. ST&C with float shoe, float collar,
and 5 centralizers to 1210 feet.

Rigged down casing tools and rigged up Halli-
burton cementing equipment. Ran 10 bbls of
water and bottom-cementing plug, and
cemented with 543 sacks of Halliburton Lite
Wate cement in a 12.7 pound per gallon slurry,
followed by 300 sacks of Class H neat cement
in a 15.6 pound per gallon slurry. Displaced
cement with 90 barrels of 9.0 pound per gallon
mud on top of plug. Bumped plug from final
pump pressure of 400 psi up to 1000 psi. Bled
pressure to 0 and plug held. Waited for
cement to set.

Waited for cement to set and prepared to cut
conductor pipe and top of 9-5/8 inch surface
casing, Layed down hydril blowout preventers.
Made final cut on surface casing and welded
on bradenhead flanges. Tested weld to 1100
psi. Nippled up blowout preventers. Tested
blowout preventers, hydril, and manifold to
3000 psi. Welded and connected bell nipple
and flow lines.

Welded extension on bell nipple. Went in hole
with drill pipe and bit, and tagged top of
cement plug at 1113 feet. Drilled cement to
1207 feet and formation to 1230 feet. Bit
balled up with mud. Circulated well clean
while trying to remove mud ball from bit.
Pulled out of hole. Changed kelly bushing and
hooked up pump No. 2 in tandem with pump
No. 1. Went in hole with drill pipe and bit.
Drilled from 1230 feet to 1357 feet.

Eaton Industries of Houston, Inc.
Eaton Operating Co., Inc.
3104 Edioe, Suite 200
Houston, Texas 77027
(713) 627-9764
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01-11-81 9 Pulled out of hole to run stabilizer. Made up
o stabilizers and ran back in hole. Washed down
, 150 feet. Drilled from 1400 feet to 1545 feet.
e Tried different circulating rates, bit weights,
and rotary speeds to improve drilling rate.
Maximum rate obtained was 30 feet per hour.

01-12-81 10 -~ Pulled drill string out of hole and found"
' washed-out jet in bit. Changed bit and went in
hole. Found 1-1/2 feet of sand in mud tank.
Pulled bit up into surface casing while clean-
ing mud tanks. Filled mud tanks with fresh
water and mixed gel and caustic soda. Went
back to bottom of hole with bit and circulated
hole clean of aerated mud, and conditioned
mud. Drilled from 1545 feet to 1670 feet.
Fixed leak in swivel union on kelly hose.
Drilled from 1670 feet to 1732 feet.

01-13-81 11 Drilled from 1732 feet to 1762 feet. Worked
on both mud pumps. Drilled from 1762 feet to
1846 feet. Ran inclination survey at 1800 feet
which showed 1/4° deviation from vertical.
Attempted to drill with both pumps, but seals
blew out on one when pressure reached 1200
psi. Started out of hole to change bit nozzles.
Changed dies in slips and finished pulling out
of hole. Cleaned and inspected bit, and
changed nozzles to 12/32 inch. Repaired fluid
end on mud pump. Went in hole and worked on
pump lines. Drilled from 1856 feet to 1916
feet.

01-14-81 12 Drilled from 1916 feet to 1946 feet. Tight-
‘ : ened bolts on mud pump lines. Drilled from
1946 feet to 1976 feet. Changed washed-out
- seal on fluid end of mud pump. Drilled from
1976 feet to 2183 feet. Rigged up Halliburton
‘pump truck and drilled from 2183 feet to 2300
-feet. Ran inclination survey at 2300 feet
which showed 0° deviation from vertical.
Drilled from 2300 feet to 2628 feet.

Eaton Industries of Houston, Inc.

DOE CONTRACT NO. Eaton Operating Co., Inc.
DE-ACO8-80ET-27081 3104 Edloe, Suite 200
Houston, Texas 77027
(713)627-9764
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01-16-81

- 01-17-81

01-18-81

01-19-81
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14

15

e

17

Drilled from 2628 feet to 2800 feet. Ran
inclination survey at 2800 feet which showed
1/4° deviation from vertical. Drilled from
2800 feet to 3300 feet. Ran inclination survey
at 3300 feet which showed 1° deviation from
vertical. Drilled from 3300 feet to 3405 feet.

Drilled from 3405 feet to 3300 feet. Ran
inclination survey at 3800 feet which showed

1/4° deviation from vertical. Drilled from
3800 feet to 4000 feet. -

Motor on small pump failed to start. Changed
fill-up line to large pump and set back kelly.
Pulled out of hole and changed bit. Unloaded
six 6-1/4 inch drill collars. Ran 6 stands of
drill collars in hole and picked up 6 more drill
collars from pipe rack and went in hole with
drill string. Drilled from 4090 feet to 4327
feet. Ran inclin%tion survey at 4327 feet
which showed 1/4° deviation from vertical.
Drilled from 4327 feet to 4456 feet.

Drilled from 4456 feet to 4800 feet. Ran
inclination survey at 4800 feet which showed

1/4~ deviation from vertical. One pump went

out on Halliburton truck. Changed Halliburton
pump trucks. Drilled from 4300 feet to 5275
feet. Ran inclin%tion survey at 5275 feet
which showed 1/4° deviation from vertical.
Circulated hole clean and started out of hole
with drill string to run log.

Finished pulling out of hole. Rigged up
Schlumberger. Started in hole with logging
tool and could not get past 1306 feet. Spudded
with wire line but could not move bridge in
hole. Rigged down Schlumberger. Went in
hole with drill string and bit. Applied 5000
pounds of weight at 1300 feet before breaking
through bridge. Continued to bottom of hole
at 5275 feet and circulated hole clean. Pulled
drill string out of hole. Rigged up Schlum-
berger and ran induction, gamma-ray, density
log with caliper from total depth to bottom of
9-5/8 inch surface casing. Rigged down
Schlumberger. Went in hole with drill string
to circulate.

Eaton Industries of Houston, Inc.
Eaton Operating Co., Inc.
3104 Edloe, Suite 200
Houston, Texas 77027
(713) 627-9764
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18 Circulated hole clean while waiting on lay-
down machine. Pulled out of hole laying down
drill pipe and drill collars. Rigged up to run
5-1/2 inch casing. Started running casing.

19 Finished running 133 joints of 5-1/2 inch 15.5
Ib/ft, K-55, LT&C with float shoe and float
collar at top of second joint. Ran & cen-
tralizers on bottom 2 joints and one on each of
next 75 joints. Casing set at 5248 feet.
Rigged down casing tools and rigged up Halli-
burton cementing equipment. Cemented cas-

ing with 660 sacks of Halliburton Lite Wate -

cement in a 12.7 pound per gallon slurry and
followed with 500 sacks of Class H neat
cement in a 15.6 pound per gallon slurry. Used
top and bottom rubber cementing plugs and
displaced cement with 123 barrels of 9.5
pounds per gallon saltwater. Final pump pres-
sure was 1600 psi. Bumped plug with 2100 psi
and bled off to 0 psi. Plug held. Plug was
down at 1430 hrs. Got 60 bbls of good cement
returns to surface. Broke out and raised
blowout preventers and set casing slips. Made
cut on 5-1/2 inch casing. Removed blowout
preventers and made final cut on 5-1/2 inch
casing. Completed assembly of christmas tree
and tested to 2000 psi. Started cleaning mud
tanks and rigging down rig equipment.
Released rig.

x Eaton Industries of Houston, Inc.

Eaton Operating Co., Inc.
3104 Edloe, Suite 200
Houston, Texas 77027
(713) 627-9764
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ENGINEERING AND RESEARCH CO.

- 2727 Kirby Drive, Suite 201
Houston, Texas 77098
‘Telephone: (713) 521-9033

July 10, 1981

e,
—

co T

Mr. Richard Z. Klauzinski
Chief Petroleum Engineer
Eaton Operating Company, Inc.
3104 Edloe, Suite 200
Houston, TX 77027

Re: Thermal Analysis of Pauline Kraft Well No. 1 |

Dear Mr. Klauzinski:

Enclosed are the WELLTEMP results that you requested on
the subject well. Two printouts are included. One simulates
the entire flow history of the operations between March 17,
1981 and March 20, 1981, and the other simulates only the
injection period of the acid treatment, As you can see by
comparing the two outputs, the effect of the prior history on
the wellbore temperatures is small, generally less than two
degrees.

The printout for each of the two cases consists of two
parts, the well definition data and the temperature

—

= distributions at various times. Each temperature
distribution is preceded by data that describes the flowing
. conditions for the specified time period.

We are pleased to be of service., If you have any
| guestions or need additional 1nformat1on, please don't
Lﬂ hesitate to contact us.

1 o ' Very truly yours,

= .
o o Vi
.
lcol . d
i f) Malcolm A. Goodman
-



EATON THERMAL ANALYSIS OF PAULINE KRAFT WELL NO. 1 L;

(Entire Flow and Injection Operations from March 17 to March 20, 1981)

p—

-
— (Tt T T oL

TUBING AND CASING DIMENSIONS | o
: CEMENT  ANNULUS
STRING  ID, IN  OD, IN DEPTH, FT INTERVAL, FT FLUID
1 1. 995 2.375  12606. 0. 1
2 4. 276 5.000  12750. 5450. 2
3 6. 366 7.000 10969 2969. 2
4 10.050  10.750 1242. 1242, 2

HOLE DEVIATION DATA A

WELL NOT DEVIATED
TOTAL MEASURED DEPTH = 127350. FT

R ID PARAMETERS

VERTICAL DEPTH INCREMENT = 500. FEET
NUMBER OF RADIAL POINTS = 10 '
MAXIMUM RADIUS = 50. FEET

GEOTHERMAL PROFIULE

ma——
o

DEPTH FT. TEMPERATURE F o
0. 70.
12750. 274, L

L
FLUID PROPERTTIES -
FLUID # 1 L
DENSITY = 8.3 LEM/GAL '
PLASTIC VISCOSITY = 1.00 CENTIPOISE
YIELD POINT = 0.0 LBF/100 FT2 L
FLUID # 2 . -
DENSITY = 16.5 LBM/GAL L

PLASTIC VISCOSITY = 44. 00 CENTIFOISE
YIELD POINT = 14.0 LBF/100 FTZ2

r

OPTIONS SELECTED

OPTION: PRINT L
REGULAR PRINT (-

-

END OF WELL DEFINITION L
E"* A |
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SET VARIABLES AT TIME = 0. 00 HOURS
E FLOWING OPTION = PRODUCTION

h FLUID # 1 PRIMARY FLUID
INLET TEMPERATURE = 274. F
(o FLLOW RATE = '30. BBL/DAY
'k TIME TO CHANGE DATA = 12. 00 HOURS
U - (Flow after Perforating, March 17, 1981)

! **%******************F*****'*********

P

TIME = 12. 00 HOURS

¥
s ‘ TEMPERATURE DISTRIBUTION F
[ MEASURED , SOIL RADIUS, FT.
v DEPTH. FT. FLUID  ANNULUS 0.4 1.2 UNDISTURBED
bt 0. 70. 8 70. 0 70.0 70.0 " 70.0
10. 71.1 70. & 70..6 70. 2 70. 2
; 500. 78.9 -78.5 78. 4 78. 1 78. 0
1000. g86. 9 86. 5 86. 4 86. 1 86. 0
1500. 94. 8 94, 5 94. 4 94, 1 4. 0
i 2000. 102. 8 102. 5 102. 4 102. 1 102. 0
;4 2500. 110. 8 110. 5 110. 4 110.1 110. 0
3000. 118. 8 118. 5 118. 4 1181 118. 0
i 3500. - 126. 8 126. 5 126. 4 126. 1 126. 0
LJ 4000, 134. 8 134.5  134.4 134. 0 134. 0
4500. 142. 8 142. 5 142. 5 142. 1 142. 0
o 5000. 150. 8 150. 5 150. 4 150. 0 150. 0
(] 5500. 158. 8 158. 5. 158. 5 158. 1 158.0 -
6000. 166. 8 166. 5 166. 4 . 166. 0 166. 0
{ 6500, 174.8 174.5 174. 5 174. 1 174.0
¢ 7000. - 182.9 182. 5 182. 4 182. 0 182. 0
| 7500. 1 190. 8 190. 5 190. 5 190. 1 190. 0
e 8000. 1968. 9 198. 5 198. 4 198. 0 198. 0
¢ 8§500. 206. 8 206. 5 206.5 206. 1 206. 0
‘J f000. ' 214. 9 214, 5 214. 4 214.0 214.0
; 9500. 222.8 202.5 222. 5 222. 1 222. 0
, 10000. 230.8.  230.4 230. 4 230.0 230. 0
ot 10500. 238. 9 238. 6 238. 5 238. 1 238. 0
b 11000. 247. 0 246, 8 246.5  246.0 246. 0
- 11500, , 255.4  255.1 254. 9 254. 1 254. 0
L 12000. 262. 3 262.2 262. 0 262.0 262. 0
-~ 12606, 274.0 273.6  273.1 271. 9 271.7
12750. 274. 0 274.0 274.0 274.0
b
'™
i
i%
]
£
™
-
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SET

VARIABLES

AT TIME =

FLOWING OFPTION = PRODUCTION

FLUID #

INLET TEMPERATURE =

FLOW RATE =

1 PRIMARY FLUID

274. F
Q. BBL/DAY
TIME TQ CHANGE DATA =

(Shut-in Period, March 17, 1981)

24. 00 HOURS

12. 00 HOURS

* O% % % F ¥ ¥ OF # B ¥ o % ¥ ¥ OF ¥ K ¥ OF O ¥ O# o

TEMPERATURE

TIME = 24. 00 HOURS
MEASURED
DEPTH, FT. FLUID
0. 70.0
10. 70. 5
500. 78. 4
1000. 86. 4
1500. 4. 3
2000. 102. 4
2500. 110. 3
3000. 1186. 3
3500. 126. 4
4000. 134. 3
4500. 142. 4
5000. 150. 3
5500. 158. 4
&£000. 166. 3
&6500. 174. 4
7000. 182. 3
7500. 190. 4
8000. 198. 3
8500. 206. 4
$000. 214.3
$500. 222. 4
10000. 230. 3
10500. 238. 4
11000. 246. 3
11500. 254. &
12000. 262.0
12606. 272.7
12750.

ANNULUS
70.

70.

78.

86.

94.
102.
110.
118.
126.
134.
142.
150.
15B.
166.
174,
182.

1290,
198.
206.

214,

222.
230.
238.
246.
254.
262.
272.
274.

(e R R UENIE R AR RAR NANARARANARARANARARANANANANANANARI Nl

0.
70.
70.
78.
86.
94.

102.
110.
118.
126.
134.
142,
150.
158.
166.
174,
182.
190.
198.
206.
214,
222.
230.
238.
246.
254.
262.
272.
274.

DISTR
SOIL RADIUS,

(SRR R RA R R AR N ARARARARANARANARARARARARARANANANANANIT Ne Y

1.
70.
70.
78.
86.
74.

102.
110.
118.
126.
134.
142,
150.
158.
166.
174.
182.
190.
198.
206.
214,
222.
230.
238.
246,
254,
262.
272.
274.

g

C

-

# O O O OH £ ¥ ¥ B ¥

r

IBUTIGON F
FT. '

r—

- UNDISTURBED
70.
-70.
78.
86.
?4.
102.
110.
l1i8.
126.
134.
142,
150,
158.
166.
174,
182.
190.
198.
206.
214,
222.
230.
238.
246.
254,
262.
271.
274,

| (U G S

.

—

OOONHHHHHHHHHHHHHHF‘HHHHHHHNOM
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SET VARIABLES AT TIME = 24.00 HOURS
FLOWING OPTION = PRODUCTION
t » FLUID # 1 PRIMARY FLUID
INLET TEMPERATURE = 274. F

FLOW RATE = 30. BBL/DAY
§o TIME TO CHANGE DATA =  36.00 HOURS
hu (Flow after Perforating, March 18, 1981)
‘, ****7*‘******'ﬁ-_***********************
b
. TIME =  36.00 HOURS
b TEMPERATURE DISTRIBUTION F
MEASURED - . SOIL RADIUS, FT.
() DEPTH, FT. FLUID  ANNULUS 0.4 1.2 UNDISTURBED
b | 0. 71.0 70.0 70.0 70.0 70.0
10. 71.2 70. 8 70.8 70.3 70. 2
() 500. 79.0 78.7 78. 6 78. 1 78. 0
W 1000. 87.0 86. 7 86. & 86. 1 86. 0
1500. 95. 0 94,6 94. 6 94. 1 94. 0
- 2000. 103. 0 102. 6 102. & 102. 1 102. 0
ij 2500. 111. 0 110. 6 110. & 110. 1 110.0
3000. 119.0 118. 6 118. & 118. 1 118.0
3 3500. 127. 0 126. 7 126. & 126. 1 126. 0
kj 4000, 135.0- 134.6 134.6  134.1 134. 0
| 4500. 143.0 142. 7 142. &6 142. 1 142.0
¢ 5000. 151.0  150.6 150. &6 150. 1 150. 0
| $500.. 159. 0 158. 7 158. &6 158. 1 158. 0
Lé &000. 167.0 166. & 166. & 166. 1 166. 0
; &500. 175. 0 174.7 174. 6 174. 1 174. 0
. 7000. 183. 0 182.6  182.6 182. 1 182. 0
3 7500. 191.0 190. 7 190. & 150. 1 150. 0
8000. 199. 0 198. & 198. 6 198.1 198. 0
8500. 207.0 - 20&6.7 206. & 206. 2 206. 0
{1 %000. 215.0 214.6  214.6 214.1 214.0
A $500. 223.0  222.7 222.7 2z2. 2 222. 0
10000. - 231.0 230.6° 230.6 230. 1 230. 0
() 10500. 239.0 - 238.7 238. 7 238. 2 238. 0
™ 11000. - 247.3  247.1 246. 8 246.1 . 246. 0
11500, 255.4  255.2 255. 0 254. 2 254. 0
, 12000. 262.6  262.5. 262.3 262.0 262. 0
- 12506, . 274.0 273.7 273.3 . 272.1 271.7
0 274. 0 274. 0 274.0

12750. - 274,

.:iL_‘"T |



SET VARIABLES

FLOWING OPTION
FLUID #

PRODUCTION

INLET TEMPERATURE =
FLOW RATE =
TIME TO CHANGE DATA =

(Shut-in Period, March 18, 1981)
BoR OB & R OH OB K % K O B X O % £ % % ¥ E £ ¥ % %

0. BBL/DAY
48. 00 HOURS

1 PRIMARY FLUID

274. F

TEMPERATURE

TIME = 48. 00 HOURS
MEASURED
DEPTH, FT. FLUID
O. 70.0
10. 70.7
S00. 78. 5
1000. 86.5
1500. 4.5
2000. 102. 5
2500. 110. 5
3000. 118. 5
3500. 126. 5
4000. 134.5
4500. 142. 5
9000, 150. 5
9500, . 158. 5
6000, 166. 5
6500. 174. 5
7000. 182. 5
7500. 190. 5
8000. 198. 5
8500. 206. 5
F000. 214. 5
F500. 222. 5
10000. 230. 5
10500. 238. &
11000. 246. 5
11500. 254. 7
12000. 262. 2
12606. 272. 9
12750.

ANNULUS
70.
70.
78.
Bé.
4.

102.
110.
118.
126.
134.
142,
150.
158.
166.
174,
182.
130.
198.
206.
214.
222.
230.
238.
246.
2954,
262.
272.
274.

CONNACTOLANANVANANARNRAAAAUNANO

0.
70.
70.
78.
86.
F4.

102.
110.
118.
126.
134,
142.
150.
158.
166.
174,
182.
170.
198.
206.
214,
222.
230.
238.
246.
254.
262.
272.
274.

DISTR
SOIL RADIUS,

OSONNUDPPLPANQAUANUAUTARAUATANAUNANO DL

1.
70.
70.
78.
86.
74.

102.
110.
118.
126.
134,
142.
150.
158.
166.
174,
182.
1%0.
198.
206.
214,
222.
230.
238.
246.
254.
262.
272.
274.

OOWNNNNNNNUNDURNUNNNNLDPNUNNNUNNNWORN

36. 00 HOURS

| g

# % % 3 3 I ¥ ¥ I ¥

SO e e

I BUTION F
FT. ‘
UNDISTURBED
70.
70.
78.
86.
F4.
102,
110.
11i8.
126.
134,
142.
150.
158.
166.
174,
182.
190.
198.
206.
214,
222.
230.
238.
246.
254,
262.
271,
274.

r—

r—

G

T o
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SET VARIABLES AT TIME = 48. 00 HOURS
FLOWING OPTION = INJECTION '
FLUID # 1 PRIMARY FLUID

_,,.

INLET TEMPERATURE = 70. F
FLOW RATE = 21. GAL/MIN
1? TIME TO CHANGE DATA =  48. 50 HOURS
U (Surging of Perforations, March 19, 1981)
Lo & 3% 3 & B O ¥ #H ¥ ¥ ¥ O I I % H 3 O O N H O O I 2 I 9 3 % %
1 TIME =  48. 50 HOURS
b TEMPERATURE DISTRIBUTION F
‘ MEASURED SOIL RADIUS, FT.
. DEPTH, FT. FLUID  ANNULUS 0.4 1.2 UNDISTURBED
i 0. 70. 0 70. 0 70. 0 70. 0 70. 0
10. 70. 0 70.3 70. 5 70. 3 70.2
Ll 500, 74. 6 76. 2 77.5 78. 2 78. 0
. 1000. g2. 8 84.3 85. & 86, 2 86. 0
1500. . 90. 9 92.3 93. &6 94. 2 94.0
ﬁ 2000. 98. 9 100. 3 101. 6 102. 2 102. 0
L 2500. 106. 9 108. 3 109. &6 110.2 110.0
3000. 114. 9 116. 3 117. 6 118. 2 118. 0
‘ 3500. 122. 9 124. 3 125. 6 126. 2 126. 0
f i 4000. 130. 9 132.3  133.6 134. 2 134. 0
W 4500. 138. 9 140. 3 141. & 142. 2 142. 0
, 5000. 146. 9 148. 3 149. & 150. 2 150. 0
- 5500. 154, 9 156. 3 157. 6 158. 2 158. 0
~ 6000. 162. 9 164. 3 165. & 166. 2 166. 0
6500. . 170.9 172.3 173. & 174. 2 174. 0
- 7000. 178. 9 180. 3 181. & 182. 2 182. 0
U 7500. 186. 9 188. 3 189. & 150. 2 190. 0
8000. 194.9  196.3 197. &6 198. 2 - 198. 0
, 8500. - 202. 9 204. 3 205. & 206. 2 206. 0
. $000. 210. 9 212.3 213. 6 214. 2 214.0
[ 9500. 218. 9 220.3°  221.6 R 222. 0
10000. 206.9  228.3 209. & 230.1 230. 0
1 10500. 234. 9 236. 3 237. 6 238. 2 238. 0
kJ 11000. 241. 7 242. 4 245. 9 246. 2 246. 0
11500. 248. 4 249.5  254.1 254. 3 254. 0
. 12000. 256. 3 257. 4 261.7 262.0 262.0
&J 12606. 266.2 < 267.3  272.2 272. 1 271.7
12750. 274. 0 274.0  274.0 274.0

S



E-10

SET VARIABLES AT TIME =

FLOWING OPTION
FLUID #

INLET TEMPERATURE =
FLOW RATE =
TIME TO CHANGE DATA =

48. 50 HOURS
FORWARD CIRCULATION .
1 PRIMARY FLUID
70. F
210. GAL/MIN
4%. 10 HOURS

(Circulating 180 barrels of clean water, March 19, 1981)

# ¥ ¥ OF OE O ¥ F F K ¥ W X F O O X F ¥ OB ¥ ¥

TIME = 4%. 10 HOURS

TEMPERATURE

MEASURED

DEFTH, FT.
0.
10.
500.
1000.
1500.
2000.
2500.
3000.
3500.
4000.
4500.
5000.
5500.
6000.
6500.
7000.
7500.
8000.
8500.
.9000.
9500.
10000.
10500.
11000.
11500.
12000.
12606.
12750.

3650' average

FLUID

70.

70.

73.

78.

83.

89.

F6.
102.
109.
116.
124,
131.
13%9.
146.
154,
162.
170.
178.
185.
193.
200.
207.
213.
218.
222.
226.
227.

N SQWQWHLAPCWUNONDLPCPINNNIOINDO=DOOD O

ANNULUS
79.
79.
85.
Q1.
8.

105,
112.
120.
127.
135.
143.
150.
158.
166.
174,
i82.
189,
197.
203.
212.
218.
223.
226.
229.
231.
231.
227.
274.

129

ONFHFNNONDIRAOCIWHODOUWUNNRANRO

o.
70.
74.
81.
88.
F9.

103.
111.
118.
126.
134.
142,
150.
158.
166.
174,
181.
18%9.
197.
205.
213.
220,
227.
233.
243.
251.
257.
266.
274.

DISTR
SOIL RADIUS,

O DWENECNUWGONIIOR~NWHLAPANOWNWOWMO A

1.
70.
70.
78.
86.
?4.

102.
110.
118.
126.
134.
142,
150.
158.
146.
174.
182.
190.
198,
206.
214,
222.
230.
238.
246.
254.
262.
272.
274.

g

T

¥ O3 % O ¥ F ¥ ¥ ¥ *F ¥

IBUTION F
FT. ~
UNDISTURBED
70.
70.
78.
86.
%4,
102.
110.
118.
126.
134.
142,
150.
158.
166.
174.
182.
150.
198.
206.
214,
222,
230.
238.
2406,
254.
262.
271.
274.

T T Eff(f

ety

A g

=

| S

r—

O ONHFNUNN~NNNUNNNNUNUNNRNNNNNUNNAON
ONOOOOUOO0OO0O000O00O0O00O0OOOOOOONO
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SET VARIABLES AT TIME = 4%. 10 HOURS
FLOWING OPTION = INJECTION
FLUID # 1 PRIMARY FLUID

INLET TEMPERATURE = 70. F
FLOW RATE = 42. GAL/MIN
i TIME TO CHANGE DATA = 4%, 28 HOURS
"U (Second Surging of Perforations, March 19, 1981)
Ei #* O O O OH O FH K O O I O B O I B O 3 O G I R 3 % H B O#H % 3 W
o TIME = 4%, 28 HOURS
bt - TEMPERATURE DISTRIBUTION F
MEASURED SOIL RADIUS, FT.
L DEPTH, FT. FLUID ANNULUS 0.4 1.2 UNDISTURBED
(™ 0. 70.0 70.0 70.0 70.0 70.0
‘10. 70. 4 72. 6 74.1 70. 4 70.2
- 500. 77. 4 79. 5 80. 7 78. 2 78. 0
H 1000. 84.3 86. 3 g87.8 86. 2 86. 0
1500. 1.2 93. 4 95, 2 54, 2 %4. 0
. 2000. 98. 5 100. 7 102. 7 102. 2 102.0
] 2500. © 105. 9 108. 2 110.3 110. 2 110. 0
3000. 113. 4 115.8 118.0 118. 2 118. 0
: 3500. . 121.1 123.5 125. 8 126. 2 126. 0
Lj 4000. 128. 8 131. 2 133. 6 134. 2 134. 0
4500. 136. & 139. 1 141. 5 142. 2 142. 0
: ' 5000. . 144, 4 146. 9 149. 4 150. 2 150. 0
P " 5500. 152. 2 154. 8 157. 3 158. 2 158. 0
- &£000. 160. 1 162. 7 165. 2 166. 2 166. 0
; £500. 1£8. 0 170. &6 173. 1 174. 2 174.0
() 7000. 176. 0 178. 5 181. 1 182. 2 182. 0
7500. 183. 9 186. 4 189. 0 190. 2 190. 0
8000. 191. 7 194, 3 196.9 - 198. 1 198. 0
8500. 199. 5 202.1  204.7 206. 2 206. 0 -
tj $000. 207.2 209. 7 212.3 214. 1 214.0
9500. 214. 6 217.0 219.7 222. 2 222. 0
10000. 221.5 223.8 226.6 230. 1 230. 0
n 10500. 227. 6 229.7 232. 5 238. 1 238. 0
:tj 11000. 230.8 231.3 242. 8 246. 1 246.0
| 11500. 232. 9 234. 2 250. 4 254, 2 254. 0
- 12000. 236. 3 237. 5 256.8  262.0 262.0
| 12606. 238. ¢ 239.9 264.7 272.0 271.7
~ 12750. 274.0 - 274.0 274. 0 274. 0

e

.



***********************************

TIME =

E-12

SET

FLUID #

VARIABLES

-INLET TEMPERATURE =
FLOW RATE =
TIME TO CHANGE DATA

(Flowing Well Prior to Acid Job, March 19- 20,

MEASURED

DEPTH, FT.

Q.

10.
S00.
1000.
1500.
2000.
2500.
3000.
3500.
4000.
4500.
S5000.
- 5900.
6000.
&500.
7000.
7500.
8000.
B8500.
F000.
9500.
10000.
10500.
11000.
11500.
12000.
12606.
12750.

95. 28 HOURS

AT TIME =
FLOWING OPTION = PRODUCTION

1 PRIMARY FLUID

274. F
93. BBL/DAY

49. 28 HOURS

99. 28 HOURS

TEMPERATURE

FLUID

735.

74.

81.

88.

96.
104,
111.
119.
127.
135.
143.
151.
159.
1467.
175.
183.
191.
198.
206.
214.
222,
228.
236.
245.
251.
257.
274.

OO0OWNHNOBNIYIOOFHUNNWBDLPANIDI=AOIONO

ANNULUS

70.

74.

81.

88.

96.
103.
111,
119.
127.
134.
142,
150.
158.
166.
174,
182.
1790.
198,
206.
213.
221.
228.
235.
243.
251.
256.
273.
274.

ONOCRWIWOCINDANCENNDIONRGOROOO

0.
70.
73.
80.
gs8.
9.

103.
111,
119,
126.
134.
142,
150.
158.
166.
174,
182.
190.
198.
206.
213.
221.
228.
235.
244,
251.
256.
271.
274.

DISTR
SOIL RADI1US,

OQOO0CUNRNWNARNHNUBALPACTEINDONNDWO®BO H

1.
70.
70.
78.
Bé6.
94.

102.
110.
118.
126.
134,
142,
150.
158.
166.
174,
182.
190.
198.
206.
214.
222.
229.
237.
243.
2953.
261.
271.
274.

1981)

IBUTION F

FT.

ODHAIYIVBDIO0O0H MM KEEHREECNNNNNNWBWLACGON

UNDISTURBED

70. 0
70. 2
78. 0
86. O
94.0

102.
110,
118.
126,
134,
142,
150.
158.
166.
174,
182.
190.
158,
206.
214,
222,
230.
238.
256,
254,
262.
271.
274,

ONOOOOOOOO0OO0000000DO000CO000

— - r"',*(w? r—
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SET VARIABLES AT TIME = 95. 28 HOURS
FLOWING OPTION = PRODUCTION
FLUID # 1 PRIMARY FLUID
INLET TEMPERATURE = 274. F

. FLOW RATE = &4. BBL/DAY
L TIME TO GCHANGE DATA =  &7.28 HOURS
L (Flowing Well Prior to Acid Job, March 19-20, 1981)
U ¥ O B O OB O O B A R OE H R E O I M % I R O B H E I
: TIME = &7.28 HOURS
S TEMPERATURE DISTRIBUTION F
N MEASURED T SOIL RADIUS, FT. |
. DEPTH, FT. FLUID  ANNULUS 0.4 1.2 UNDISTURBED
0. 74.7 70. 0 70.0 70. 0 70. 0
- 10, 74, 2 73. 7 73.6 71.0 70. 2
P 500. 81. 5 81.1 80. 9 78. 7 78. 0
" 1000. 89. 1 88. 7 88. 6 86. & 86. 0
1500. 96. 8 56. 4 96. 3 94, 5 94. 0
1 2000. 105.6. 104.2 104. 1 102. 5 102. 0
hg 2500. 112, 5 112.0 111.9 110. 4 110.0
3000.° 120.3. 119. 9 119. 8 118. 4 118.0
- 3500. 128. 3 127.8  127.7 126. 4 126. 0
¥ 4000. 1362 135.7  135.6 134. 3 134. 0
4500. 144.1  143.7 143. & 142. 3 142. 0
s 5000. 152. 1 151.6  151.5 150. 3 150. 0
b 5500. 160. 0 159. &6 159. 5 158. 3 158. 0
- 6000. 168. 0 167. & 167. 5 166. 3 166.0 °
| &£500. 176. 0 175. 5 175. 4 174. 3 174. 0
() 7000.. . 184.0 183. 5 183. 4 182. 3 182. 0
L; 7500. 191. 9 191. 5 191. 4 190. 3 190. 0
o 8000.: 199. 9 199.4  199.3 198. 2 198. 0
3 8500. - 207.7  207.3 207. 2 206. 2 206.0°
Lj 9000. 215.'5 215. 1 215.0 214, 1 214.0
. $500. 223.3 222.9  222.8 222, 1 222.0
i 10000. 230. 1 229.8 229.8  229.8 230. 0
h} 10500. 238. &6 238. 0 237.9  237.8 238. 0
| 11000. - 247. & 247.4  246.8 246.0 246. 0
| 11500 . 253.2  =253.1 - 252.9 253.8 . 254. 0
i 12000. 261.9  261.4°  260.6 261.3 262. 0
1% 12606, 274. 0 273.7 273.2 272.0 271. 7
12750. . 274.0° 274.0 274. 0 274. 0
b

ti‘;{ " A



SET VARIABLES AT TIME = 67. 28 HOURS
FLOWING OPTION = PRODUCTION

Q i
-FLUID # 1 PRIMARY FLUID ~
INLET TEMPERATURE = 274. F
FLOW RATE = 35. BBL/DAY . -
TIME TO CHANGE DATA = 73. 28 HOUR f.;
(Flowing Well Prior to Acid Job, March 19-20, 1981) \.J
# O3 3 ¥ B O I I I I F O ¥ O H O OF O F H ¥ # ¥ ¥ O # ¥ I I ¥ ¥ ¥ ¥ ¥ ¥ * L
TIME = 73. 28 HOURS L
, TEMPERATURE DISTRIBUTION F
MEASURED SOIL RADIUS, FT. ' i
DEPTH, FT. FLUID ANNULUS 0.4 1.2 UNDISTURBED o
0. 74.5 70.0 70.0 70.0 70.0
10. 73.8 73. 4 73.3 71.1 70. 2 .
500. 81.3 80. 8 80.7 78. 8 78. 0 b
1000. 88. 9 88. 5 88. 4 86.7 86. 0 (-
1500. 96. 6 96. 3 96. 2 94, & ?4. 0
2000. 104. 5 104, 1 104.0 102. 5 102. 0 b
2500. 112. 4 112.0 111. 9 110.5 110.0 -
3000. 120.3 119. 9 119.8 118. 5 118. 0
3500. 128. 2 127.8 127.7 126. 4 126.0 . i
4000. 136. 1 135.7 135.7 134. 4 134.0 -
4500. 144, 1 143. 7 143. & 142. 4 142. 0
S000. 152. 0 151. & 151. & 150. 4 150. 0
5500. 160. 0 15%. & 159. 5 158. 4 158. 0 L
&000. 168. 0 167. 6 167. 5 166. 4 166. 0
&6500. 175. 9 175. & 173. 5 174. 4 174. 0 ‘
7000. 183. ¢ 183. 5 183. 5 182. 3 182. 0 f°
7500. 191. 9 191. 5 191. 4 150. 3 190. 0 -
8000. 199. 9 199. 5 199. 4 198. 3 198. 0
8500. 207.7 207. 4 207.3 206. 3 206. 0 -
9000. 215. 6 215.2 215. 1 214. 2 214. 0 o
9500. 223. 4 223.0 223.0 222.2 222.0
10000. 230. 4 230. 1 230.0 229. 9 230.0 ;
10500. 238. ¢ 238. 4 238. 3 237.9 238. 0 G
11000. 247.5 247.3 247.0 246. 1 248&. 0 i
11500. 253. 8 253. 6 253. 4 253. 8 254. 0
12000. 262. 1 261. 8 261. 4 261. 4 262.0 L
12606. 274.0 273.7 273. 3 272.0 271.7 ‘
12750. 274.0 274.0 274. 0 274. 0
b
-
P
-

. s
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SET

VARIABLES
FLOWING OPTION =
FLUID #
INLET TEMPERATURE =
FLOW RATE =
TIME TO CHANGE DATA =

AT TIME =
INJECTION
1 PRIMARY FLUID
70. F
42. GAL/MIN

(Acid Job, March 20, 1981)
BoEOE X OB OB F % H £ ¥ I ¥ ¥ G £ ¥ ¥ # ¥ ¥ ¥ ¥ #

TIME =

80. 82 HOURS
TEMPERATURE

MEASURED »
DEPTH, FT.: FLUID  ANNULUS 0.
. 0. 70. 0 70.0 70.
10. 70. 3 70. 3 70.
500. 71.2 71. 6 72.
1000. 73. 4 74. 3 75.
1500. 77.1 78. 5 79.
2000. g2. 1 83.7 85.
2500. 87.9 89.8 91.
3000. 94, 4 96. 5 98.
3500. 101. 5 103. 6 105.
4000. 108. 9 111.1 113.
4500. 116. 5 118.8 121.
5000. 124. 3 126. 6 128.
5500, 132. 1. 134. 4 136.
6000. 140. 0 142. 4 144.
6500, 148. 0 150. 3 152.
7000. 155. 9 158. 3 1&0.
7500. 163. 9 166. 3 168.
8000. 171. 9 174. 2 176.
8500. 179. 8 182. 2 184.
- 9000. 187. 8 190. 2 192.
2500. 195. 7 198. 1 200.
10000. 203. & 206.0 208.
10500. 211.5 213.8 216.
11000. 218.0 219.3 229.
11500. 223. 8 225. 4 236.
12000. - 230.2 231.9. 243,
12606. 238. 5 240.3  252.
12750. . 274.0 274.

OCCWHAPRWUWNWAOCOCDINNNIODOIGI-HARIOCNDODWRNREO N

80. 82 HOURS

DISTR
SOIL RADIUS,

1.
70.
70.
78.
85.
?3.

101.
108.
116.
124,
132.
140.
148.
156.
164,
172.
180.

188.

196.
204.
212.
220.
228.
236.
244.
252.
260.
270.
274.

OCONOCI=NPUNAUCDRPOCCRONNDIRUT~OO0ON

73. 28 HOURS

¥ OB ¥ F ¥ #® ¥ OH# ¥ ¥ ¥

IBUTION F
FT. S
UNDISTURBED
70.
70.
78.
86.
4.
102.
110.
118.
126.
134,
142.
150.
1358.
166.
174,
182.
190.
198.
206.
214,
222.
230.
238.
266.
254.
262.
271.
274.

ONOOQOQOOOO000000C00DO0O000DO0OOVOOONO



SET VARIABLES AT TIME = . 80.82 HOURS
FLOWING OPTION = INJECTION -
FLUID # 1 PRIMARY FLUID

INLET TEMPERATURE = 70. F
FLOW RATE = 84. GAL/MIN
TIME TO CHANGE DATA = 81. 02 HOURS

(Acid Job, March 20, 1981)

¥ O# 3 F # 3  H  %OH O OB I e I 2 3 H O O F O F OF O W X %

TIME = 81. 02 HOURS
TEMPERATURE DISTRIBUTION F
MEASURED SOIL RADIUS., FT.
DEPTH, FT. FLUID ANNULUS 0.4 1.2 UNDISTURBED

0. 70.0 70.0 70.0 70. 0 70. 0

10. 70. 2 70.3 70. 4 70.9 70.2
500. 70. 8 71.3 72. 1 78.1 78. 0
1000. 72. 4 73. 6 75.0 85. & 86.0
1500. 75.3 77.1 79. 4 ?3.2 F4. 0
2000. 7%. 4 81.8 84.8 101. 0 102. 0
2500. 84. &6 87. 4 90. 9 108. 8 110.0
3000. F0. 5 93. 8 97.7 116.7 118. 0
3500. 97.2 100.7 104. 7 124. 7 126. 0
4000. 104. 2 107. 9 112. 4 132. 6 134. 0
43500. 111.7 115. 5 120. 1 140. &6 142. 0
9000. 119. 3 123. 2 127. 9 148. 5 150. 0
2900, 127. 0 131.0 135. 7 156. 5 158. 0
6000. 134. 9 138. 9 143. 7 164. 5 166. 0
6500. 142. 8 146. 8 151. 6 172. 5 174. 0
7000. 150. 8 154.8 159. 6 180. 5 182. 0
7500. 158. 7 162.7 167. 6 188. 5 190. 0
8000. 166. 7 170.7 175. 5 196. 5 198. 0
8500. 174. 6 178.7 183. 5 204. 5 206. 0
F000. 182. & 186. &6 191. 4 212. 4 214. 0
?500. 190. 6 194. 6 199. 4 220. 3 222. 0
10000. 198. 5 202. 5 207. 2 228. 1 230. 0
10500. 206. 4 210. 3 215.1 236. 1 238. 0
11000. 212. 8 215. 0 228. 6 244. 9 246. 0
11500. 218. 2 220. 8 235. 8 252. 5 254. 0
12000. 224. 3 227.1 242. 6 260. 1 262. 0
12606. 232. 2 235. 1 251. 9 270. &6 271. 7
12750. 274. 0 274. 0 274. 0 274. 0
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SET

VARI ABLES

AT TIME =

FLOWING OPTION = INJECTION

FLUID #

1 PRIMARY FLUID
INLET TEMPERATURE =
FLOW RATE =

70. F

84. GAL/MIN
TIME TO CHANGE DATA =

~ (Acid Job, March 20, 1981)
*'*,%(;*********************

81. 02 HOURS

81. 36 HOURS

TEMPERATURE

TIME = 81.36 HOURS
MEASURED
. DEPTH, FT. FLUID
0. 70.
10. 70.
500. 70.
1000. 72.
1500. 74.
2000. 78.
2500. 83.
3000. 8.
3500. 95.
4000, 102.
4300. 109.
5000. 116.
5500. 124
&000. 132.
6£500. 140.
7000. 148.
7500. 156.
8000. 163.
8500." 171.
$000. 179.
$500. 187.
10000. 195.
10500. 203.
11000. 20%.
11500. 214.
12000. ~220.
12606. 227.
12750.

3650' average

CNENOCNDOVYIOORNANDWONOYNANSNNG

ANNULUS
70.
70.
71.
73.
76.
80.

[
W
- & - - -
DI NNDIYOOO»NWHN=NEOONBMNNNO

-

0.
70.
70.
71.
74.
78.
83.
89.
76.

103.
110.
117.
1235.
133.
141,
149.
157.
165.
173.
i81.
189.
197.
209.
212.
227.
234.
241.
250,
- 274.

DISTR
SOIL RADIUS,

OCRNUONOORHNNLWWWLUAPANIWNOOUDPUOMWO H

1.
70.
70.
78.
89%.
93.

100.
108.
116
124.
132.
140.
148.
156.
144,
- 172.
180.
188.
196.
204,
212.
220.
228.
239.
244,
252.
260.
270.
274.

¥ % & ¥ H K OH & ¥ ¥ F

I BUTTION,

FT.

ONOPLPMIONWWWHILRLAPRLAOAUOCNINDG~O0N

UNDISTUREED
70.
70.
78.
86.
4.

102.
110.
118.
126.
134.
142.
150.
158.
166.
174.
182.
190.
198.
206.
214.
222.
230.
238.
246.
254.
262.
271.
- 274.

128
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EATON SIMULATION OF ACID TREATMENT WITHOUT PRIOR HISTORY

(Simulation of Acid Job Alone for Comparison Only)

TUBING®G AND CASING DIMENSIONS
CEMENT ANNULUS

STRING ID, IN 0D, IN DEPTH. FT INTERVAL, FT FLUID
1 1. 995 2. 375 12606. 0. 1
2 4, 276 3. Q00 12750. 545Q. 2
3 6. 366 7. 000 10969. 2969. 2
4 10. 050 10. 750 1242. 1242, 2

HMOLE DEVIATION DATA

WELL NOT DEVIATED
TOTAL MEASURED DEPTH = 12750. FT

GRID PARAMETERS

VERTICAL DEPTH INCREMENT = 500. FEET
NUMBER OF RADIAL POINTS = 10
MAXIMUM RADIUS = 50. FEET

GEOTHERMAL PROFILE

E-18

DEPTH FT. TEMPERATURE F
0. 70.
12750. 274.
FLUID PROPERTTIES
FLUID # 1
DENSITY = 8.3 LBM/GAL
PLASTIC VISCOSITY = 1.00 CENTIPOISE

OP TIONS

YIELD POINT

FLUID # 2

DENSITY =

= 0.0 LBF/100 FT2

16. 5 LBM/GAL

PLASTIC VISCOSITY = 44. 00 CENTIPOISE
YIELD POINT

= 14. 0 LBF/100 FT2

SELECTED

OPTION: PRINT

END

#0383 ¥ ¥ ¥ O F O H W O o ¥ I W I O % K W 46 6 46 I OB O I X K ¥ ¥ ¥ F ¥

REGULAR PRINT

OF

WELL

DEFINITIAON
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SET

FLUID #

VARIABLES

INLET TEMPERATURE =
FLOW RATE =

TIME TO CHANGE DATA =

AT TIME =
FLOWING OPTION = INJECTION

1. PRIMARY FLUID

70. F

42. GAL/MIN

(Acid Job Alone, March 20, 1981)

3 036 8 3 36 3 3 G ¥ OO O OW O ¥ OH ¥ H ¥ I

TIME =

7. 54 HOURS.
MEASURED

DEPTH, FT. FLUID
- 0. 70.0
10. 70.0
S00. 70.7
1000. 72.7
1500. 76.1
2000. 80.9
2500. B6. 6
3000. 93. 1
3500. 100. 1
4000. 107. 5
4500. 115. 1
J000. 122. 9
9500. 130. 8.
&00Q0. 138. 8:
63500. 1446. 8
7000. 154. 8
7500. 162. 8
8000. 170.8
8500. 178. 8
2000. 186. 8
7500. 194. 8
10000. 202. 8
10500. 210.8
11000. 217. 4
11500. 223. 3
12000. - 229.9
12606, 238. 2

127350. :

TEMPERATURE

ANNULUS 0.

70.0 70.

70.0 70.

71.1 71.

73. 95 74.
77. 4 78.

82.95 g84.

88.5 F0.

$5.1 ?7.
102. 3 104,
109.7 112.
117. 4 119.
125. 3 127.
133. 2 135.
141.2 143.
149. 1 151.
157. 1 159.
165. 1 167.
173. 1 175.
181.1 183.
189. 1 191.
197. 1 199.
205. 1 207.
213. 1 215.
218.7 228.
224. 9. 236.
231. 6 243.
239. 9 252.
274.0 274.

0. 00 HOURS

7. 94 HOURS

DISTR
SOIL RADIUS,

OHI"JI'J\IU*0*0*&&&0’0‘05&_0‘\JWH0N&“\l-huOO-h

1.
70.
70.
77.
85.
92.
100.
108.
116.
124,
132.
 140.
148.
156.
164.
172.
180.
- 188.
196.
204.
212.
220.
228,
236.
244.
252.
260.
270.
274.

#* % ¥ ¥ K #¥ & & ¥ ¥ ¥

I BUTTION,

FT.

OCOUWOCNODRUNNNRNNNNUNNNNUNNNUNNWOWOOANOBR-ON

UNDISTURBED

70.

70.

78.

g86.

4.
102.
110.
118.
126.
134,
142.
150.
158.
166.
174,
182.
170.
198.
206.
214,
222.
230.
238.
246.
254.
262.
271.
274.
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SET VARIABLES AT TIME = . 7. 54 HOURS
FLOWING OPTION = INJECTION |
FLUID # 1 PRIMARY FLUID

INLET TEMPERATURE = 70. F
FLOW RATE = 84. GAL/MIN
TIME TO CHANGE DATA = 7. 74 HOURS

(Acid Job Alone, March 20, 1981)
OB OE B OB O R B % OB KK K R KK R R KR KB K R R R R E % EEE R R

TIME = 7. 74 HOURS
TEMPERATURE DISTRIBUTION F
MEASURED SOIL RADIUS. FT.
DEPTH., FT. FLUID ANNULUS 0.4 1.2 UNDISTURBED

Q. 70.0 70.0 70.0 70.0 70.0
10. 70.0 70.0 70.0 70.1 70. 2
S00. 70. 4 70. 9 71. 4 77. 4 78. 0
1000. 71.8 72. 8 74. 2 85. 0 86.0
1500. 74. 5 76. 2 78. 3 2. 6 94.0
2000. 78. 4 80.7 83.95 100. 4 102. 0
2500, 83. 4 86. 2 89. 6 108. 3 110.0
3000. 89. 3 F2. 5 F6. 4 116. 2 118.0
3500. 95.8 99. 3 103. 5 124. 2 126. 0
4000. 102. 9 106. 6 111. 1 132. 1 134. 0
43500. 110. 3 114.1 118. 8 140. 1 142. 0
9000. 118.0 121. 9 126. 6 148. 1 150. 0
9500. 125. 8 129.7 134. 5 156. 1 158. 0
&000. 133.7 137.7 142. 5 164. 1 166. 0
&3500. 141. & 145. 6 150. 9 172.1 174. 0
7000. 149. &6 153. 6 158. 5 180. 1 182. 0
7300. 157. 6 161. 6 166. 5 188. 1 190. 0
8000. 165. 6 169. & 174. 95 196. 1 198. 0
8500. 173. 6 177. 6 182. 5 204. 1 206. 0O
9000. 181. 6 185. 6 190. 5 212.1 214. 0
7500. 189. 6 193. & 198. 5 220. 1 222. 0
10000. 197. 6 201. 6 206. 5 228. 1 230. 0
10500. 205. 6 209. &6 214. 5 236. 1 238. 0
11000. 212. 1 214. 3 228. 1 244. 8 246. 0
11500. 217. 6 220. 3 235. 6 252. 7 254. 0
12000. 223. 8 226. 6 242. 6 260. & 262. 0
12606. 231. 8 234.7 251. 4 270. 2 271.7
12750. 274. 0 274. 0 274. 0 274. 0
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SET VARIABLES

f FLUID #

FLOW RATE =

AT TIME =

FLOWING OPTION = INJECTION
1 PRIMARY FLUID
INLET TEMPERATURE =

70. F

84. GAL/MIN
8. 08 HOURS

TIME TO CHANGE DATA

TEMPERATURE

ANNULUS 0.

70.0 70.
70.0 70.
70. 8 71.
72. 5 73.
75.95 77.
77. 6 82.
84.7 88.
90.7 F4.
97.3 101.
104. 3 109.
111. 7 116.
119.3 124.
127. 1 132.
135. 0 140,
142. 9 148.
150. 9 156.
158. 9 144,
166. 9 172.
174. 9 180.
182. 9 188.
190. 9 196.
198. 9 204.
206. 9 212.
210. 9 226.
216&. 4 234,
222. 3 241.
230. 0 249.
274. 0 274.

"/ (Acid Job Alone, March 20, 1981)
(]
- TIME = 8. 08 HOURS
b
, MEASURED
|| DEPTH, FT. FLUID
-l 0. 70.0
10. 70.0
- 500. 70. 4
b 1000. 71. 6
1500. 74.0
L 2000. 77.5
U 2500. 82.1
| 3000. 87. 6
. 3500. $3. 8
L 4000. 100. 7
4500. 107.9
3 5000. 115. 4
o 5500. 123. 1
b 6000. 130. 9
: &500. 138. 8
‘) : 7000. 146. 8
| 7500. 154.7
- 8000. 162. 7
O 8500 170.7
L 000. 178. 7
, $500. 186.7
o 10000. 194. 7
;J 10500. 202. 7
, 11000. 208. 9
11500. 213. 9
12000. 219. 6
12606. 227.1
12750.

7.74 HOURS

¥ 3% 4 & % ¥ # O F OF O I O W O F O O % O# O O # 5

DISTR
SOIL RADIUS,

OVNNNNUNNNNNNUNUNNNWAEN“NNNADPOLWOO L

1.
70.
70.
77.
84.
92.

100.
108.
116.
124,
132.
140.
148,
156.
164,
172,
180.
188.
196.
204.
212.
220.
228.
236.
244.
252.
260.
270.
274.

3 % 3 ¥ ¥ 9 6 ¥ & 3 &

IBUTION

FT.

OUuPNOOOOOOO0O0000O000O0ONWULIH-ON

UNDISTURBED
70.
70.
78.
86.
74,

102.
110.
118.
126.
134.
142.
150.
158.
166.
174,
182.
190.
198.
206.
214,
222.
230.
238.
246.
254.
262.
271.
274.
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