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CONVERSION TABLE

The inch-pound units of measurement used in this report may be converted

to the International System (SI) of Units using the following factors:

Inch-pound unit Multiply by To obtain SI unit
inch 25.4 millimeter
foot 0.3048 meter
mile 1.609 kilometer
gallon per minute (gal/min) 0.06309 liter per second
pound per foot 1.488 kilogram per meter
pound-force per square inch 6.895 kilopascal
(1bf/in2)
degree Fahrenheit (°F) (1) degree Celsius (°C)
1

Temperature °C = (temperature °F - 32)/1.8.
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PRELIMINARY DATA FROM ARBUCKLE TEST WELLS,

MIAMI, DOUGLAS, SALINE, AND LABETTE COUNTIES, KANSAS

By
Tony Gogel

ABSTRACT

Preliminary data are presented for test wells inKansas that were completed
in Cambrian and Ordovician rocks of the Arbuckle Group in late 1979 and early
1980. Included in the report are hole history, electrical logs, geology (sample
descriptions and cores), hydrologic testing, and geochemistry. These wells were
drilled as part of a cooperative investigation between the U.S. Geological
Survey and the Kansas Geological Survey, the Kansas Department of Health and
Environment, and the U.S. Army Corps of Engineers to determine the regional
hydrology of the Arbuckle Group and to investigate the hydraulic characteristics
of the formation at site-specific areas.

The test wells weredrilled inMiami (sitel), Douglas (site2), Saline (site
3), and Labette (sited4) Counties, Kansas. Depths of the wells ranged from 1,816
feet inlLabette County to 3,665 feet inSaline County. A1l wells have surface cas-
ing installed to depths well below the base of freshwater. The wells were cased
from land surface to near the top of theArbuckle Group; the remainder of the hole
was Teft open so that additional hydrologic tests could be made.

Cores of rocks in the Arbuckle Group were collected at sites 2, 3, and 4.
Results of core analyses are presented for vertical and horizontal permeability
to air, porosity, fluid saturation, accoustic velocity, resistivity indices,
and formation factor. Gamma-ray logs of the core were run for correlation with
electrical logs. A series of electrical logs was run at each site, consisting
of dual-induction laterolog, sonic, and compensated neutron-formation density

Togs for correlating geologic and hydrologic data. Flow logs and temperature

Togs also were run at some sites.



Formation data from drill-stem tests are presented for use in calculating
transmissivity, hydraulic conductivity, and hydraulic head. Complete analyses
of water samples from wells at sites 2, 3, and 4, and a partial analysis at

site 1, are presented to indicate water quality in the aquifers.

INTRODUCTION

In 1976, the U.S. Geological Survey and the Kansas Geological Survey began
a cooperative investigation to determine the regional hydrology of rocks in the
Arbuckle Group of Upper Cambrian and Lower Ordovician age in Kansas. In the
extreme southeastern part of the State, rocks of the Arbuckle Group yield
freshwater to wells used for municipal and industrial supplies. In the remainder
of the State, the aquifer generally contains saltwater. Moreover, the Arbuckle
is reported to be a prolific producer of o0il and gas, especially in the area
of the Central Kansas Uplift and in south-central Kansas near the State line.
Because of this fact, most of the data used in the investigation were procured
from the petroleum industry. Much of this data are useful for determining hydro-
logic characteristics, as well as for defining the geologic framework.

In 1978, the investigation was expanded to include determination of hydraulic
characteristics of the Arbuckle and related rocks and to determine the ability of
the Arbuckle rocks to accept fluid at site-specific areas. Test holes were drilled
with the cooperation of the Kansas Department of Health and Environment and the
U.S. Army Corps of Engineers, and monitor wells were insta]led in Miami (site
1), Douglas (site 2), Saline (site 3), and Labette (site 4) Counties (fig.
1). Drilling and testing were designed to yield the maximum amount of strati-
graphic, structural, geophysical, and hydrologic information possible consistent
with available funds. Analyses of drill cuttings, cores, and geophysical logs
provided information for use in reconstructing the stratigraphic and structural

conditions and in determination of the existing geologic framework.
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Figure 1.--Location of test holes.



This report was prepared to preseﬁt the preliminary hydrogeologic data
obtained from the drilling and testing described above. The report provides
descriptions of the test-hole drilling and coring, 1ithology of stratigraphic
units, geophysical 10gs run during drilling, well development, hydrologic testing,

and water-quality sampling.

Acknowl edgments

The drilling of the test holes and conversion to monitor wells were done
by the Western Well and Pump Co., Inc., Colby, Kans., under a contract issued
by the U.S. Geological Survey. Sample cuttings were described, and sample
description logs were prepared by Mr. Virgil Cole, Consul ting Geologist, Wichita,
Kans. Stratigraphic names used in the report refer to units indicated in the
sample description log. The classification and stratigraphic nomenclature used
by Mr. Cole are those of the Kansas Geological Survey and differ somewhat
from those used by the U.S. Geological Survey.

Geophysical logging was done by Schlumberger Well Services, Inc., Wichita,
Kans. Copies of the 1ogs are available from the Kansas Geological Survey, Well
Sample Library, Wichita, Kans. Also, flow logs and, at one site, a temperature
log were run by the U.S. Geological Survey.

Drill-stem tests were made to provide hydrologic information for use in
determining formation pressures and hydraulic heads. The tests also are useful
in estimating transmissivity and hydraulic conductivity. Additionally, if an
adequate quantity of formation water is produced from isolated geologic units
during the tests, chemical analyses of the samples can provide data for apprais-

ing the water quality and the degree of interconnection between aquifers.



Seventeen drill-stem tests were run by Halliburton Sources, Inc., Wichita,
Kans., during the drilling and testing program. Fourteen tests were successful
in that pressures were obtained and calculations of transmissivity, hydraulic
conductivity, and hydraulic head were possible. Three of the tests were judged
to be misruns because results were questionable or inadequate. Formation test
data and reproauctions of the pressure graphs provided by the contractor are
given in Appendix A.

The Arbuckle Group was cored in test holes 2, 3, and 4. Coring was done
by Christensen Diamond Products Co., Oklahoma City, Okla., and the core recovered
from each hole was analyzed by Core Laboratories, Inc., Oklahoma City, Okla.
Analyses of each core consisted of photographing the core and testing for
horizontal and vertical permeability to air, porosity, fluid saturation, and
grain density. A gamma-ray log was made of the entire core to allow exact
correlationwith electrical logs. One-inch plugs were taken at selected intervals
in order to complete some special analyses, including determinations of accoustic
velocity, resistivity indices, and formation factor. These data may be useful
in appraising some of the rock properties of the Arbuckle Group and in electrical-
log interpretations. The "Core Analysis Report" provided by Core Laboratories,
Inc. is given in Appendix B.

In addition to the Arbuckle coring, cores of the basement rock were collected
at sites2and 4. These cores were collected as part of an investigation between
the Kansas Geological Survey and the Department of Geology, University of Kansas,
Lawrence, Kans. Cores are being interpreted by Dr. Patrick Bickford of the
Department of Geology, University of Kansas, to investigate a magnetic anomally

that has been mapped in the basement rock.
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Drill-Stem Testing

One of the primary purposes of the test drilling and monitor-well installa-
tion was to appraise the hydrologic conditions at each site. This was accomplished
principally through the use of drill-stem tests, which are commonly used by the
petroleum industry to measure pressures and to collect formation water samples
from isolated geologic intervals.

The typicaT drill-stem test may consist of six phases that are discussed here
in general as related to the pressure graph in figure2. A detailed discussion of
the phases in a drill-stem test is given by Bredehoeft (1965).

The first phase of the test, as indicated by segment A-B of the trace in
figure 2, is represented by the increase in hydrostatic pressure when the test
tool and drill stem are lowered into the borehole. At a predetermined depth,
the packers are seated to isolate a stratigraphic interval so that the gages
can measure the pressure changes in that interval. The second phase of the test,
as indicated by segment C-D, occurs when the tester valve is opened to atmospheric
pressure and fluid enters the tool from the formation. The main purpose of this
"initial flow" period is to remove the effects of abnormal pressure buildup in the
formation, which may be caused by drilling and completion operations. The third
phase of the test, as indicated by segment D-E, occurs when the tester valve is
closed. During this "initial shut-in" period, the continued movement of fluid
from the formation into the borehole causes an increase in pressure. In fact,
if the drill-stem test tool is "shut-in" long enough, the static pressure of

the aquifer will be attained.

11



PER SQUARE INCH
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Y

TIME, IN MINUTES

Figure 2.--Typical pressure graph from drill-stem test.
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After the initial flow and shut-in periods are completed, the tester valve
is reopened for the "second-flow" period (segment F-G). The pressure will
decrease instantaneously toward atmospheric. Fluid again enters the drill pipe
from the isolated interval and head buildup occurs. Subsequent to this phase,
the tester valve is againclosed and the “"second shut-in" period is traced (segment
G-H) as the formation pressure builds toward static pressure. When this fifth
phase is terminated, the packers are unseated. At this point the pressure recorded
is termed the"final-hydrostatic" pressure and reflects the pressure exerted
by the entire column of fluid in the borehole (point J). The final hydrostatic
pressure should equal approximately the initial hydrostatic pressure (point
B). The sixthor final phase, represented by segment J-K, occurs with pressure
decreasing as the test tool is removed from the hole.

Aquifer parameters, such as transmissivity and hydraulic conductivity, may
be calculated by using pressures from either the "shut-in" or "flow" periods of
the test. Commonly, these parameters are calculated by using the method described
by Horner (1951) that utilizes pressures during the “shut-in" periods. However,
the extremely rapid increase in pressure during the "shut-in" periods of several
tests performed during this program, as shown by segments D-E and G-H in figure
2, indicates that static reservoir pressures probably had been attained during
the "flow" periods. Thus, it would be necessary in these tests to use the pressures
recorded during the "flow" periods to calculate the aquifer parameters. This

is accomplished by using amethod described by Ramey, Agarwal, and Martin (1975).
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TEST HOLE 1, WATSON NO. 1
Drilling, Logging, and Well Development

Test hole 1, also designated as Watson no. 1, was located in the SE1/4
SW1/4SE1/4 sec.18,T. 18 S., R. 23 E., about 1.5 miles southeast of Osawatomie
in Miami County (fig. 3). Operations at this site consisted of reentering
and deepening a previous minerals-exploration test.

The initial test was drilled by the Houston 0il and Minerals Co., Denver,
Colo., to obtain information on a magnetic anomally that occurs in this area.
This test was drilled to a total depth of 2,158 feet, about 63 feet below
the top of the Precambrian basement rocks. A 7 7/8-inch diameter hole was
drilled, anda 6 1/4-inch diameter surface casing was installed to a depthof 150
feet belowland surface. The remainder of the hole was drilled 5 5/8 inches in
diameter (tablel). A sample description log, shown in figure 4, was determined
from rock cuttings that had been collected during the original drilling.

The Houston 0i1 and Minerals Co. had intended to plug the hole. However,
arrangements were made for the U.S. and Kansas Geological Surveys to utilize the
hole for obtaining information on the hydrology of the Arbuckle Group. The original
hole was reopened by washing to a depth of 2,158 feet. A 4 3/4-inch diameter core
of the Precambrian rock was taken from 2,158 to 2,184.5 feet. Dual-induction
Taterolog, sonic, and compensated neutron-formation density 1ogs were run as 1isted
in table2. Two drill-stem tests were completed in the test hole (see "Hydrologic
Testing," p.21). Subsequent to completion of drill-stem testing, a 4 1/2-inch
diameter casing was installed in the drill hole from land surface to a depth of
1,253 feet. Centralizers were placedat the top of alternate joints (at about 80-
foot intervals), and the annular sbace was cemented from the base of the casing to

land surface. The final well-construction details are shown in figure 5.

14
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Table 1.--Hole-history data and records of borehole and casing, test hole 1

Location:
Ground elevation:
Beginning date:
Completion date:

Total depth:

2,184.5 feet

December 7, 1979
December 15, 1979

SE1/4SW1/4SE1/4 sec.18, T.18 S., R. 23 E., Miami County, Kansas

843 feet (from U.S. Geological Survey topographic map)

Borehole record

Casing record

Depth interval Diameter Qutside Weight Wall Grade Depth
(feet) (inches) diameter (pounds per  thickness interval
(inches) foot) (inches) (feet)
0 - 150 77/8 6 1/4 --- -—- --- 0 - 150
150 - 2,158 55/8 4 1/2 10.50 0.224 K-55 0 - 1,253
2,158 - 2,184.5 4 3/4

16
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Table 2.--Log-index sheet, test hole 1

[Logs available inKansas Geological Survey, Well Sample Library, Wichita, Kans.]

Run’ Depth Logged interval
Type log Date number (feet) (feet)
Driller|Logger

Schlumberger 10gs

Dual-induction 12-10-79 1 2,184 | 2,189 154 - 2,183
laterolog

Sonic, borehole 12-10-79 1 2,184 | 2,189 370 - 2,182
compensated

Compensated neutron- | 12-10-79 1 2,184 | 2,189 154 - 2,188

formation density

log
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Test hole 1,
Watson no.1
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Figure 5.--Final well-construction details for test hole 1.
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The well was partially developed with air by surging and pumping until
the discharge water was clear. Pumping with air then continued at a rate of
42 gal/min for about 15 hours. Water samples were collected from the well
at intervals and analyzed for specific conductance and chloride concentration
to determine when formation water was being produced. Times of sample collection,
specific-conductance, chloride concentration, and density values relative to
freshwater for the water samples are listed in table 3.

The water pumped during the time of sample collection probably was produced
from the upper few feet of the Arbuckle Group. Flow from the lower part of the
formation, below about 1,760 feet, may be restricted by drilling mud. This mud
should be removed prior to future hydrologic tests and collection of water
samples. After completion of pumping, the water level stabilized at 175 feet

below land surface.
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Table 3.--Results of partial chemical analyses of water produced from the Arbuckle

Group, test hole 1

Time Specific Chloride Density
(hours) conduc tance concentration (relative to
(micromhos per (milligrams freshwater)
centimeter at per liter)
25°C)

December 14, 1979

1930 18,000 18,000 1.02
2000 40,400 20,000 1.02
2030 44,300 20,000 1.02
2100 46,700 20,000 1.02
2200 51,600 20,000 . 1.02
2300 51,200 20,000 1.02
2400 : 51,700 20,000 1.02

December 15, 1979

0100 51,800 20,000 1.02
0200 52,700 21,000 1.02
0300 51,800 21,000 1.02
0400 52,200 21,000 1.02
0500 51,900 21,000 1.02
0600 52,300 20,000 1.01
0700 51,200 21,000 1.02
0845 52,100 21,000 1.02
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Hydrologic Testing

Drill-stem tests were made at two depth intervals in test hole 1 to deter-
mine hydrologic properties for parts of the Arbuckle Group. Both tests were
considered to be successful because the packers were well seated and stabilized
pressures were recorded.

Drill-stem test 1, a standard double-packer test, was run in the depth inter-
val from 1,760 to 2,179 feet to determine pressures in the Lamotte Sandstone
and the lower part of theArbuckle Group (as indicated by Virgil Cole, Consulting
Geologist, Wichita, Kans.). Although the Precambrian rocks were included in
the interval, the granite probably did not yield significant amounts of fluid
in this area. Drill-stem test 2, a straddle-packer test, was run in the depth
interval from 1,245 to 1,735 feet to determine pressures in the upper part
of the Arbuckle Group and the lower part of the "Hunton Group" (as indicated
by Cole, fig. 4). A summary of the pressure data from the tests is given in
table 4. Also given are the amounts of fluid recovered at the end of each
test, expressed in feet of the drill stem and described in general proportions
of mud and water. Data provided by the contractor and reproductions of the

pressure graphs for each test are given in Appendix A.
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Table 4.--Summary of drill-stem test data, test hole 1

[A11 depths are measured from ground level, 843 feet above National Geodetic Vertical Datum of 1929.

Pressures are reported in pounds-force per square inch (1bf/in2).]

Test| Formation Interval Gage Flow pressures Shut-in Hydrostatic Remarks
num- tested depth (1bf/in2) pressure pressure
ber (feet) (feet) (1bf/in?) (1bf/in2)
First period Second period |[Inital|Final Initialf Final
Initial Final | Initial | Final
1 Arbuckle 1,760-2,179 1,740 1,115.8 | 698.4 699.4 | 699.4 | 699.4| 699.4 728.8 | 701.3 | 1,247 feet
= Group - water-cut
Lamotte mud ,
Sandstone 2,175 373.0 | 894.4 896.4 | 896.4 | 896.4| 896.4 927.0 [ 901.3 | 300 feet
water
2 "Hunton" - | 1,245-1,735 1,229 154.4 | 470.2 470.2 | 470.2 | 470.2| 470.2 495.0 [ 481.1 | 865 feet
Arbuckle mud, 120
Groups feet water




TEST HOLE 2, DCL AND FA NO. 1

Drilling, Logging, and Well Development

Test hole 2, also designated as DCL and FA no. 1, was located in the
SE1/4NW1/4NW1/4 sec. 13, T. 12 S. R. 17 E., at Big Springs in Douglas County
(fig. 6).

An 8 1/2-inch diameter pilot hole was drilled to a depth of 292 feet.
The hole was reamedwith al3 3/4-inch bit, and a 10 3/4-inch surface casing was
installed to a depth of 238 feet and cemented to land surface. Information
on well construction is given in figure 7 and listed in table 5. A 9 7/8-inch
diameter hole was drilled from 238 to 2,408 feet. Drill-stem tests were run
at three intervals during drilling of this part of the hole (see "Hydrologic
Testing", p. 30). The locations of packer seats were selected on the basis of
sample cuttings and drilling time. Dual-induction laterolog, sonic, and compen-

sated neutron-formation density 1ogs were run in the hole, as listed in table 6.
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Table 5.--Hole-history data and records of borehole and casing, test hole 2

Location: SE1/4NW1/4NW1/4 sec.13, T.12 S., R.17 E., Douglas County, Kansas

Elevation: 1,110 feet (fromU.S. Geological Survey topographic map); 1,115 feet
(Kelly bushing)

Beginning date: December 30, 1979

Completion date: March 30, 1980

Total depth: 2,985 feet

Borehole record Casing record
Depth interval Diameter | Outside Weight Wall Grade Depth
(feet) (inches) | diameter (pounds per thickness interval
(inches) foot) (inches) (feet)
0 - 238 13 3/4 10 3/4 40.50 0.35 K-55 0 - 238
238 - 2,408 9 7/8 7 5/8 26.40 0.34 K-55 0 - 2,398
2,408 - 2,985 6 3/4
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Table 6.--Log-index sheet, test hole 2

[Logs available inKansas Geological Survey, Well Sample Library, Wichita, Kans.]

Type Tlog Date Run Depth Logged
number (feet) interval
Driller| Logger (feet)
Schlumberger 1ogs
Dual-induction laterolog 2-19-80 1 2,406 2,406 237 - 2,400
3-20-80 2 2,985 2,979 | 2,399 - 2,973
Sonic, borehole compensated 2-19-80 1 2,406 2,405 237 - 2,403
3-20-80 2 2,985 2,977 | 2,398 - 2,972
Compensated neutron-formation | 2-19-80 1 2,406 2,406 237 - 2,405
density log 3-20-80 2 2,985 2,979 | 2,398 - 2,978
Cement bond log 3-20-80 1 2,394 2,397 208 - 2,397
U.S. Geological Survey logs
Flow logs, spinner
and brine ejection types 7-10-80 1 2,985 2,978 | 2,300 - 2,900
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A 7 5/8-inch diameter casing was installed to a depth of 2,398 feet and
cemented in place. Subsequent to casing installation, a 6 3/4-inch diameter
hole was drilled to 2,420 feet. A core was collected of the Arbuckle rocks
between 2,420 and 2,444 feet (Appendix B). Subsequent to coring, drilling
continued to2,968 feet, about 6 feet below the top of the Precambrian basement
rock. Asample descriptionlog of rock cuttings obtained in test hole2 is shown
in figure8. A core was taken of the basement rock from2,968 feet to 2,985 feet
as part of the cooperative project with the Kansas Geological Survey mentioned
previously. Another series of electrical logs, identical to those mentioned
above, was run on the part between 2,398 feet and the bottom of the hole
(table 6). Two drill-stem tests were run on the lower part of the hole (see
“Hydrologic Testing," p. 30).

The well was cleared of drilling mud by lowering the drill stem to bottom
and flushing the well with freshwater. Subsequently, the drill stem was pulled
back to 370 feet, and the well was pumpedwith air for8 hours until the stabili-
zation of specific conductance in water samples indicated that formation water
was being produced. Then, a submersible pump was installed, and the well was
pumped for about 56 hours. Final water samples then were collected. Analyses
of the samples are listed in table 7. Prior to capping the well, depth to

the stabilized water level was measured at 450 feet below land surface.
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Table 7.--Results of chemical analyses of water produced from the Arbuckle Group,
test hole 2

[Results given in milligrams per Tliter, except as noted. Analysis by U.S.
Geological Survey.]

Constituent Concentration

Dissolved silica (Si0p) 18
Dissolved iron (Fe) 0.42
Dissolved manganese (Mn) 0.3
Dissolved calcium (Ca) 2,900
Dissolved magnesium (Mg) 780
Dissolved sodium (Na) 16,000
Dissolved potassium (K) 240
Dissolved lithium (L1) 6.1
Dissolved sulfate (S0g) 1,300
Dissolved chloride (C1) 31,000
Dissolved fluoride (F) 2.6
Nitrogen (NO2 + NO3 as N) 0.0
Dissolved boron (B) 12
Total bromide (Br) 120
Total jodide (I) 1.8
Dissolved solids, residue at 180°C 54,800
Total alkalinity as CaC03 120
Total hardness as CaC03 10,000
Noncarbonate hardness as CaC03 10,000
Specific conductance (micromhos per centimeter at 70,200
25*C)

PH, units 6.7
Radium 226 (Rappg) (picocuries per liter) - 160
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Hydrologic Testing

Standard double-packer drill-stem tests were run on five different intervals
in the hole to determine hydrologic properties. Because the packers were well
seated and stabilized pressures were recorded, all tests were considered to be
successful. Tests were made (according to Cole's log, fig. 8) in the Lansing-
Kansas City Groups between 612 and 955 feet, in Mississippian rocks between
1,715 and 1,896 feet, in the Viola Limestone between 2,240 and 2,335 feet,
in the Simpson and upper part of the Arbuckle Groups between 2,398 and 2,508
feet, and in the Lamotte Sandstone between 2,934 and 2,985 feet. A summary
of the pressure data from these tests and the amount of fluid recovered at
the end of each test are given in table 8. Data provided by the contractor

and the reproductions of pressure graphs are given in Appendix A.
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Table 8.--Summary of drill-stem test data, test hole 2

[A11 depths are measured from the Kelly bushing, 1,110 feet above National Geodet1c Vertical Datum of 1929.
Pressures are reported in pounds- force per square inch (1bf/in2).]

G¢

Test Formation Interval Gage F1ow pressure Shut-in Hydrostatic Remarks
num- tested depth (1bf/in2) pressure pressure
ber (feet) (feet) (1bf/in2) (1bf/in2)
First period | Second period
Initial| Final|Initial| Final | Initial Final|Initial Final
1 Lansing - 612-955 589 15.0 20.0| 24.0 39.0 161,35 160.3 ¢ 309.6* 310.6 60 feet mud.
Kansas City
Groups 951 | 214.8 | 221.8| 223.8 | 238.9 360.4| 356.4| 508.0| 510.0
2 Mississippian | 1,715-1,896|1,634 | 161.3 | 311.8| 298.0 | 336.6 543.21 537.31" 945.91 941.0 540 feet mud.
System
1,892 | 573.8 | 674.2] 622.0 | 668.3 691.9| 684.0(1,089.9(1,087.9
3 Viola 2,240-2,335|2,217 | 356.2 | 796.9| 799.9 | 799.9 798.9 799.9)1,238.7|1,231.6 400 feet mud,
500 feet mud-
Limestone cut saltwater,
660 feet salt-
water.
4 Simpson- 2,398-2,508(2,372 | 678.0 |866.1 | 866.1 | 866.1 866.1| 866.1(1,077.3(1,040.1 268 feet mud,
2,000 feet
Arbuckle saltwater;
possible leak
Groups in drill stem.
5 Lamotte 2,934-2,985|2,910 61.3 |338.6 | 351.4 | 610.9 |1,067.1]1,065.21,305.3]1,186.7 1,385 feet
saltwater.
Sandstone




TEST HOLE 3, GEIS NO. 1

Drilling, Logging, and Well Development

Test hole 3, also designated as Geis no. 1, was located in the SW1/4
SW1/4SW1/4 sec. 32, T. 13 S., R. 2 W., Saline County (fig 9).

A 9 7/8-inch pilot hole was drilled to a depth of 296 feet. The hole was
reamedwith al4 1/2-inch bit, and a1l0 3/4-inch surface casing was installed to
a depth of 280 feet and cemented to land surface. Information on well construc-
tion is given in figure 10 and listed in table 9. Then, a 9 7/8-inch diameter
hole was drilled to a depth of 3,345 feet. Drill-stem tests were run at three
intervals during drilling of this part of the hole (see "Hydrologic Testing,"
p. 39). The lTocations of packer seats were selected on the basis of sample cuttings
and drilling time. Dual-induction laterolog, sonic, and compensated neutron-

formation density logs were run in the hole, as listed in table 10.

36



L€

S,

1
13)

i

lomon

97?9 560° 97° 40" 97° 30’
R. 5 W. R.3 W. R. 2 W.‘ —1 R T W,
‘90//0 2 [+]
2| |Test
5 S es y
'ﬁiz’ e s U.S.40|& 1-70 5
4@ 1S A&SL—‘
0Ty
|
I

3) <§/L/I>\SV\§
38° 50’

! alin |
T.‘ |
14 ;

S. 2 4
Braokville ey
3 2B
'WOst < | |
| o |
Spring b
T. ")
«© -
s.! o
I x Kansas 4 Gypsum
11 LA
x
. [+)
ol 5 [
=1l 720
38° 40" = :Assarla '
7] (%]
i [ c gﬁ
Tll=p
16/ ol B BV
|
S.L |

Figure 9.--Location of test hole 3, Saline County.

0
0

2 4 MILES

2 4 KILOMETERS



Test hole 3,
Geis no. 1

Jw 3/4-inch casing

7 5/8-inch casing

Land surface

Lo -'-/Cement

14 1/2-inch hole-

296 feet
’*280 feet

3,345 feet

.0
o

| SRR YR RS

9 7/8-inch hole

3,665 feet

<2,500 Ieett-)l

6 3/4-inch hole

NOT TO SCALE

Depths are from Kelly bushing,
1,224 feet above National Geodetic
Vertical Datum of 1929
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Table 9.--Hole-history data and records of borehole and casing, test hole 3

Location:

SW1/4SW1/4SW1/4 sec. 32., T.13 S., R.2 W., Saline County, Kansas

Ground elevation: 1,212 feet (fromU.S. Geological Survey topographic map); 1,224 feet

(Kelly bushing)

Beginning date:
Completion date:

Total depth: 3,665 feet

March 8, 1980
April 1, 1980

Borehole record

Casing record

Depth interval Diameter | Outside Weight Wall Grade Depth
(feet) (inches) diameter (pounds thickness interval
(inches) per foot) (inches) (feet)
0 - 296 14 1/2 10 3/4 40.50 0.35 K-55 0 - 280
296 - 3,345 9 7/8 7 5/8 26.40 0.34 K-55 0 - 3,343
3,345 - 3,665 6 3/4

39



Table 10.--Log-index sheet, test hole 3

[Logs available inKansas Geological Survey, Well Sample Library, Wichita, Kans.]

Run Depth Logged
Type log Date number (feet) interval
Driller|Logger (feet)
Schlumberger 1o0gs
Dual-induction laterolog 3-23-80 1 3,345 | 3,346 280 - 3,340
3-29-80 2 3,665 |3,657 |3,344 - 3,651
Sonic, borehole compensated |3-23-80 1 3,345 | 3,346 280 - 3,344
3-29-80 2 3,665 {3,657 |3,344 - 3,655
Compensated neutron-forma- |[3-23-80 1 3,345 [ 3,346 280 - 3,345
tion density log 3-29-80 2 3,665 [3,657 | 3,344 - 3,656
U.S. Geological Survey logs
Flow 1og, spinner and brine|7-9-80 1 3,665 | 3,665 | 3,330 = 3,525
ejection types
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A 7 5/8-inch diameter casing was installed to a depth of 3,343 feet and
cemented in place. Subsequent to casing installation, a 6 3/4-inch diameter
hole was drilled to 3,481 feet. A core of the rocks in the Arbuckle Group was
collected from the interval 3,481 to 3,494 feet (Appendix B). Subsequently,
drilling continued to 3,665 feet where circulation was lost. Repeated efforts
to regain circulation were unsuccessful, and the decision was made to complete
the hole at that depth. The sample description log of rock cuttings in test hole
3 by Virgil B. Cole indicates that drilling ended in the Gasconade Dolomite
of the Arbuckle Group (fig. 11). Another series of electrical logs, identical
to those mentioned above, was run on the part of the hole between 3,344 feet
and the total depth (table10). Two drill-stem tests were run oh the Tower part
of the hole (see "Hydrologic Testing," p. 39). Again, locations of packer seats
were selected on the basis of sample cuttings, drilling time, and electrical-
log inspection.

The well was cleared of mud and developed by surging and pumping with air
and then removing mud through the drill stem until clear formation water was
produced based on stabilization of the chloride concentration in water samples.
This procedure was repeated in stages at successively lower depths to the total
depth. Subsequently, a submersible pump was installed in the well. The well then
was pumped for 5 hours at a rate of 37 gal/min to insure that formation water
was being produced. Samples were collected for analyses at the end of this

period. The results of these analyses.are listed in table 11.
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Figure 11.--Sample description log of rock types in test hole 3.
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Table 11.--Results of chemical analyses of water produced from the Arbuckle
Group, test hole 3
[Results given in milligrams per Tliter, except as noted. Analyses by U.S.

Geological Survey.]

Constituent Concentration

Dissolved silica (Si0p) 22
Dissolved manganese (Mn) 0.16
Dissolved calcium (Ca) 260
Dissolved magnesium (Mg) 80
Dissolved sodium (Na) 2,300
Dissolved potassium (K) 50
Dissolved 1ithium (L1) 0.93
Dissolved sulfate (SO4) 980
Dissolved chloride (C1) 3,500
Dissolved fluoride (F) 3.6
Dissolved nitrogen (NO2 + NO3 as N) 0.03
Dissolved boron (B) 3.3
Total bromide (Br) 14
Total jodide (I) 0.18
Dissolved solids, residue at 180°C 7,510
Total alkalinity as CaCO3 200
Total hardness as CaC03 980
Noncarbonate hardness as CaC03 780
Specific conductance (micromhos per centimeter at 25°C) 11,400
PH, units 7.4
Temperature (°C) 32
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Hydrologic Testing

Standard double-packer drill-stem tests were run on five different intervals
in the well to determine hydrologic properties. Because the packers were well
seated and stabilized pressures were recorded, all of the tests were considered
successful. Tests were made, according to Cole's log (fig. 11), in the Lansing-
Kansas City Groups between 1,980 and 2,200 feet, in Mississippian rocks between
2,616 and 2,804 feet, in the "Hunton Group" between 2,970 and 3,070 feet, in the
Viola Limestone between 3,132 and 3,200 feet, and in the upper part of the
Arbuckle Group between 3,384 and 3,498 feet. A summary of pressure data from
these tests and the amount of fluid recovered at the end of each test are
given in table 12. Data provided by the contractor and the reproduction of

pressure graphs are given in Appendix A.
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Table 12.--Summary of drill-stem test data, test hole 3

[A11 depths are measured from Kelly bushing, 1,224 feet above National Geodetic Vertical Datum of 1929.‘
Pressures are reported in pounds-force per square inch (1bf/in2).]

Test| Formation| Interval Gage Flow pressures (1bf/in2) Shut-in Hydrostatic Remarks
num- tested depth First period Second period pressure pressure
ber (feet) (feet)[Initial| Final | Initial| Final (1bf/in2) (1bf/in?2)
Initial] Final Initial] Final
1 |(Lansing - |1,980-2,200 | 1,954 40.5 280.1 293.0| 667.9 907.6 900.7 1,012.8| 999.0 | 424 feet mud,
1,530 feet
Kansas 2,187 | 111.5 521.6 424.6| 790.9 [1,032.5|1,022.6 1,143.9(1,126.2 | saltwater.
City
Groups
2 |Mississip- [2,616-2,804 | 2,593 | 200.9 933.1 937.1] 959.7 956.7 960.6 1,388.3{1,365.5 [ 500 feet muddy
saltwater,
pian 2,801 | 346.2 |1,035.5|1,044.1|1,062.1 |1,061.1 [1,064.1 1,498.0(1,466.4 | 1,500 feet
saltwater.
System
3 | "Hunton 2,970-3,070 | 2,954 | 190.6 |1,067.3 |1,114.6:11,201.0 |1,201.0 |1.,201.0 1,536.6|1,511.5 | 458 feet mud,
122 feet
Group" water-cut mud,
2,125 feet
muddy salt-
water.
4 |Viola 3,132-3,200 | 3,110 11.4 23.9 28.1° 52.0 987.5 957.3 1,568.1(1,547.1 |85 feet mud.
Limestone
5 |Arbuckle 3,384-3,498 | 3,369 | 739.4 |11,392.5 |1,397.5]1.,397.5 |1,397.5 |1.397.5 1,516.0(1,480.9 |3,046 feet
Group saltwater.




TEST HOLE 4, KANSAS ORD. NO. 1
Drilling, Logging, and Well Development

Test hole 4, also designated as Kansas Ord. no. 1, was located in the
center of the SW1/4 sec. 22, T. 31 S., R. 20 E.. Labette County (fig. 12).
A9 7/8-inch diameter pilot hole was drilled to a depth of 237 feet. The hole
was reamed to 14 1/2 inches in diameter, and a 10 3/4-inch diameter surface
casing was installed to a depth of 220 feet and cemented to land surface.
Information on well construction is given in figure 13 and listed in table
13. Then, a 9 7/8-inch diameter hole was drilled to a depth of 875 feet.
Two drill-stem tests were attempted on the Mississippian rocks. The locations
of packer seats were selected on the basis of sample cuttings, drilling time,
and electrical-log inspection. However, mechanical problems were encountered
in both tests, and the results probably are not reliable (see "Hydrologic Testing,"
p. 49).Dual-induction laterolog, sonic, and compensated neutron-formation den-

sity 1ogs were run in the hole as listed in table 14.
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Test hole 4,
Kansas Ord. no. 1

/_‘10 3/4-inch casing

7 5/8-inch casing

= K X Land surface
PR - ". S _‘:_
4 E : ‘4:s{_~Cement
& 8 14 1/2-inch hole
9~
o~ __\L_
oy
)
- -
)
) 0
b = ~
o ©
pd
©
o 9 7/8-inch hole

6 3/4-inch hole

NOT TO SCALE

Depths are from Kelly bushing,
938 feet above National Geodetic
Vertical Datum of 1929

Figure 13.--Final well-construction details for test hole 4.
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Table 13.--Hole-history data and records of borehole and casing, test hole 4

Location: Center of SW1/4 sec. 22, T.31 S., R.20 E., Labette County, Kansas

ground elevation: 933 feet (fromU.S. Geological Survey topographic map); 938 feet
(Kelly bushing)

Beginning date: April 17, 1980

Completion date: June 3, 1980

Total depth: 1,816 feet

Borehole record Casing record
Depth interval Diameter Qutside Weight Wall Grade Depth
(feet) (inches) diameter (pounds thickness interval
(inches) per foot (inches) (feet)
0 - 237 14 1/2 10 3/4 40.50 0.35 K-55 0 - 220
237 - 875 9 7/8 7 5/8 26.40 0.34 K-55 0 - 875
875 - 1,816 6 3/4
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Table 14.--Log-index sheet, test hole 4

[Logs available inKansas Geological Survey, Well Sample Library, Wichita, Kans.]

Type 10g Date Run Depth Logged

number (feet) interval

-

Driller | Logger (feet)

Schlumberger 10gs

Dual-induction laterolog 4-22-80 1 875 876 220 - 870
5-14-80 2 1,816 1,816 874 - 1,800

Sonic, borehole compensated | 4-22-80 1 875 | 876 220 - 863
5-14-80 2 1,815 1,815 873 - 1,813

Compensated neutron-forma- | 4-22-80 1 875 876 220 - 875
tion density 1log 5-14-80 2 1,816 1,815 875 - 1,814

U.S. Geological Survey logs

Temperature 6-12-80 1 1,816 1,816 850 - 1,800
Flow Togs, spinner and 7-14-80 1 1,816 1,816 950 - 1,600

brine ejection types
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A 7 5/8-inch diameter casingwas installed toa depth of 875 feet and cemented
in place to land surface. Subsequent tocasing installation, a6 3/4-inch diameter
hole was drilled to a depth of 1,419 feet where a core was collected of the Arbuckle
rocks from1,419 to1,434 feet (Appendix B). Then, drilling continued to a depth of
1,816 feet where circulationwas lost. Repeated efforts to regain circulation were
unsuccessful, and the decision was made to complete the hole at that depth. The
sample description 1og of rock cuttings in test hole4 by Virgil B. Cole indicates
that drilling ended in the Gasconade Dolomite of the Arbuckle Group (fig. 14).
Another identical series of electrical logs was run on the part of the hole between
873 feet and the total depth (table 14). Three drill-stem tests were run onArbuckle
intervals in the lower part of the hole. Mechanical problems were encountered in
one of the tests (see "Hydrologic Testing," p.49). The locations of packer seats
for these tests were selectedon the basis of sample cuttings, drilling time, and
electrical-1og inspection.

The well was cleared of drilling mud and developed by surging and pumping
with air in three stages, similar to the method used in test hole3. Water samples
were collected at regular intervals at each stage until specific-conductance
analyses indicated that formation water was being produced. After development
a submersible pump was installed. The well then was pumped for 4 hours at

a rate of 34 gal/min. Samples were collected for analyses at the end of this

period. Results of these analyses are listed in table 15.
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Table 15.--Results of chemical analyses of water produced from the Arbuckle Group,

test hole 4

[Results given in milligrams per 1liter, except as noted. Analyses by U.S.

Geological Survey.]

Constituent Concentration
Dissolved silica (Si02) 22
Dissolved manganese (Mn) 0.48
Dissolved calcium (Ca) 857
Dissolved magnesium (Mg) 260
Dissolved sodium (Na) 5,500
Dissolved potassium (K) 90
Dissolved 1ithium (Li) 3.6
Dissolved sulfate (SOg) 110
Dissolved chloride (C1) 11,000
Dissolved fluoride (F) 2.7
Dissolved nitrogen (NOp + NO3 as N) 0.06
Dissolved boron (B) 4.6
Total bromide (Br) 4:0
Total iodide (I) N8
Dissolved solids, residue at 180°C 18,400
Total alkalinity as CaC03 i
Total hardness as CaC03 s B
Noncarbonate hardness as CaC03 Sk
Specific conductance (micromhos per centimeter at 25°C) 30,000
PH, units 7.3

30

Temperature (°C)
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Table 15.--Results of chemical analyses of water produced from the Arbuckle

Group, test hole 4 -- Continued

Constituent Concentration
Dissolved aluminum (A1) 0.03
Dissolved antimony (Sb) 0.001
Dissolved arsenic (As) 0.012
Dissolved barium (Ba) < 0.5
Dissolved beryllium (Be) < 0.003
Dissolved cadmium (Cd) 0.022
Dissolved chromium (Cr) 0.020
Dissolved cobalt (Co) <0.008
Dissolved copper (Cu) <0.025
Dissolved lead (Pb) 0.110
Dissolved mercury (Hg) 0.0006
Dissolved molybdenium (Mo) <0.025
Dissolved nickel (Ni) 0.002
Dissolved selenium (Se) 0.001
Dissolved silver (Ag) 0.0
Dissolved strontium (Sr) <250
Dissolved vanadium (V) < 0.008
Dissolved zinc (Zn) 0.013

120

Radium 226 (Rappg) (picocuries per liter)

—
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Hydrologic Testing

Five standard double-packer drill-stem tests were run on parts of the
Mississippian and Arbuckle sections. Test 1 (Mississippian) was a misrun and
not useful. Test 2 (Mississippian) was questionable because the packer seat
may have been lost when the tool was shut-in. A better estimate of the true
shut-in pressure is indicated by the flow pressure at the end of the first
flow period. The results of drill-stem test 3, which was run on the lower
part of the Mississippian and the upper part of the Arbuckle also show that
the best estimate of shut-in pressure is indicated by the flow pressure at
the end of the first flow period. For these reasons, the reproductions of
the drill-stem charts are not included inAppendix A.Drill-stem test 4, accord-
ing to Cole's log (fig. 14), was run on the Arbuckle between 1,230 and 1,443
feet. Test 5 was run on the Arbuckle between 1,516 and 1,816 feet. A summary
of pressure data from the results of all tests and the amount of fluid recovered
are given in table 16. The reproduction of pressure graphs and data provided

by the contractor for drill-stem tests 4 and 5 are given in Appendix A.
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Table 16.--Summary of drill-stem test data, test hole 4

[A11 depths are measured from the Kelly bushing, 938 feet above National Geodetic Vertical Datum

of 1929.

Pressures are reported in pounds-force per square inch (1bf/in2).]

Tes Formation Interval Gage Flow pressures Shut-in Hydrostatic Remarks
num tested depth (1bf/in?) pressure pressure
ber (feet) (feet) First period| Second period (1bf/in?) (1bf/in2)
Initial] Final Initial] Final Initial] Final| TInitial] Final
1 Mississip- 680-875 - Misrun
pian System
2 Mississip- 626-875 606 69.3 186.1 304.9* | 293.0* | 349.5* |[343.5* |353.4 [330.6 | 725 feet
slightly
pian System 871 |[166.9 8 I | 391.9* | 376.2*% | 432.2* |430.2* |442.0 [426.3 | water-cut
mud.
Question-
e able test.
O
Mississip- 875-1,151 841 82.1 252.4 250.4 257.4 - - 412.8 [411.8 | 480 feet
water-cut
pian System - 1,148 [256.9 400.8 402.7 407.7 - - 565.0 [562.1 [ miid:
Question-
Arbuckle Group able test.
Arbuckle 1,230-1,443 | 1,217 |255.4 417.8 415.8 418.8 418.8 |418.8 |595.2 |573.6 | 1,000
feet
Group 1,440 [479.1 522 .6 522.6 522.6 522.6 [522.6 |[707.1 |679.4 | muddy
water.
5 Arbuckle 1,516-1,816 | 1,494 |327.0 495.8 496.8 541.5 542.6 |541.5 |544.6 |538.4 | 1,185
feet
Group 1,812 |676.7 675.6 685.0 686.0 685.0 |[686.0 |689.1 |682.9 | muddy
water.

* Questionable values due to mechanical problems.
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Appendix A.--Drill-stem test charts.
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& | 14| .2800 | 698.4
15{ ,3000 | 698.4
Gou‘ge No. 239 Depth 2175" Clock No. 17418 4 12 hour
ol .0000 T 373.0 . 0000 B894.4 17.0000 T1896.4 0000 806.4
| .0200 [ 470.2 || .0067 - 894.4 |1.0133" |896.4 0078 | 896.4
2| .0400 | 570.0 || .0133 894.4||.0266 [896.4 0155 896.4 ;
3| .0600 [ 657.7 || .0200 - 894.4 11.0399 |g896.4 .0233 896. 4 e Al
4| 0800 [ 731.7 || .0267 894.4 1|.0532 [896.4 .0311 896.4 g1
si- 1000 | 7889 ) 0333 B94.41.0665 [896.4 .0388 896.4
sl X200 | 829371 L0400 - 894.41.0798 |896.4 .0466 T | SR KT R T R e s
7| . 1400 | 858.9 || . 1000 895.4 71,0931 |896.4 0777 896.4 £
g| - 1600 | B76.7 || .1600 895.4 ||, 1064 [896.4 1087 896.4
o| - 1800 | B85.% || .2200 895.47|[. 1197 1896.4 1398 896.4
10l -2000 | 889.5 || .2800 B95.4 |.1330 |896.4 1709 896.4 3
1 -2200 [ 891.5 | .3400 895.4 2019 896.4 s
T121-23007 | 89Z2.5 || .4000 - 896.4 2330 '896.4 2
T131.2600 | 893.4
4| .2800 [ 8944 ||
5| .3000 | 894.4
Reading Interval 2 i 2 g Minutes
REMARKS: _ * FIRST SIX INTERVALS = 1 MINUTE EACH; NEXT SIX INTERVALS = 9 MINUTES EACH; ** FIRST SIX INTERVALS = T MINUTE
EACH; NEXT SIX INTERVALS = 4 MINUTES EACH.... =

FORM 183-RI—PRINTED IN U.8.A,

SPECIAL PRESSURE DATA

LITTCE & 96873 73C 8/ 74



N CORRECTED COPY S
SAMPLE DATA A, o0
Dote 12-11-79 Nember 522593 o
.S.1.G. ot Surface | Kind . Ze
P essure———f-“—_____—'P Halliburto: £Q
o e of DST. OPEN HOLE OFF  Location  EL DORADO it
BOTTOM STRADDLE DST 3°
Tester MR. RIEDEL Witness | 218 '
Drilling —
Tob idguidicc. Controctor  COMPANY TOOLS I1C-DR e
* APl @ °F. EQUIPMENT & HOLE DATA >
bovity————m——m——"" co
A cu. ft./bbl. | Formation Tested ArpbuckTe ,'\’
RESISTIVITY Eghq_%lrsri Elevation__ 843: Ft. %
@ = Net Productive Intervol 4390 Ft.
: i All Depths Measured FrOLGround LEVE]
@ k. PP™ | Total Depth____ 179' Ft.
recovery Mud Filtrate @ *F. ppm | Main Hole/Casing Size___ 9 5/8"
‘ °F. Drill Collor Length___ = e
Mud Pit Somple @ 5 i % d g 1 ’ 1
Mud Pit Somple Filtrate @ *E, ppm Drill Pipe Length 1210 !'D 2. 151
= 8.2 47 Packer Depth(s) 1245-1735 Ft.
Mud Weight . vis sec. | Depth Tester Valve 12272 . Ft.
TYPE AMOUNT Depth Back Surface Botto
Cushion Ft. Pres. Valve Choke 1/4" Chokr;1 <bZ"
Recovered 865 Feet of mud 3 ‘z sg
o |Sa
o
Recovered 120 Feetof black water -
3
| 5
0
22 5 5
I 67 b
oz
L
z22
-0
.
ru:J(: 500 — Gauge 566
ow
0o
]
w w
- $)
¢ £ 1000 g
0 0 2
L TIME 2
=
i & - Gouge No. TIME =
TENPERATURE uge No. 566 2 Gauge No. 239 . (00:00-24:00 hrs.) =
—_— Deoth: 1229 Ft. | Deoth: 1744 £t | Deoth: Ft. —
12  Hour Clock 12 Hour Clock Hour Clock) Tod! 14:50
. 120 *F. [Bionked OFf NO Blonked Off YeS Blonked Off Opened 2°:
Opened
. B :
Actugl F. Pressures Pressures Pressures g ;::::red 1/ élo(r)nputed
———— Field Office Field Office fisle Office ‘ ik
nitiol Hydrostatic 515 495.0 729.3 Minutes Minutes g
Fiow —0itiol | 139 154.4 20 22|
—Final | 426 470.2 a5 13
—Cosedin | 465 470.2 [HYDROSTATIC e i
1t Flow —Lnitiol | 465 470.2 |RELEASE: 75 3|5
—Final | 465 470.2 50 62|12
Closed in | 46 o
—Cowedin [ 465 470.2 e e
;-f Flow ML
33 Final |
“‘”L}%_us 481.1 720.4 j

e ey
L TN

FORMATION TEST DATA
64
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JWON 05037

‘ON 11IPM
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|0AIB U] Payse ]
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T e e e e

S CURRECTED COPY ——— R ——

l Gouge No. 566 Depth  1229°' 1 Clock No. 17419 12 hour\Tﬁﬁf 522593 \
First First Second Second Third Third
Flow Perlod Closed In Pressure Flow Period Closed In Pressure Flow Perlod Closed In Pressure
Tlrz:)o Defl. é;?’ TIT;)O Defl. [0t :ta 0 TE}:‘?: Tlr'r;)g:ll. .,EZ";?‘ n.;.o 37"' Lol :to 0 TEZ{'?' Tlr.noz’g"". TZ'E‘?’.' T|f.rioooge"|. Kot -; 9 T';"?;:‘? '
ol opno .|154.4 .000 470.2 |.000 ~470.2 || .000 470.2 N L
1| .0068 |355.4 || .0069 470.2 |.0069 | 470.2 || .0068 470.2
2| ,0136 [384.1 .0139 470.2 ||.0139 470.2 .0137 470.2
31 .02n5 |407.9 .0209 470.2 |.0209 470.2 .0205 470.2
4| .0273 |429.7 .0278 470.2 |[.0278 470.2 0274 470.2
5|1 ,0341 [445.5 .0348 470.2 |[.0348 470.?2 .0342 470.2
6| .0409 |454.4 .2990 470.2 |.2990 470.2 L4240 470,22
7| .0477 |461.3
8| .0546 |465.3
9| .0614 |466.3
10|_.0682 [467.3
11| .0818 [468.3 .
12| .0955 |469.3 o
o | 13| .1091 |470.2
o Vel 1227 1270.2
15| .1364 {470.2
.1500 470.2
Gauge No. 239 Depth 1744' Clock No. 17418 . hour 12
0
1
2
3
4
5
6
7 "~ HYDRUSTATIC WELEASE: | 704.7
8
9|.
10
AT
12
13 -
14
15
Reading Interval % e e e Minutes
remArks: *-First 10 intervals equal to lminute each; last 6 intervals equal to 2 minutes each. **-First 5 intervals equal
g7miqutgreach; Tast interval equal to 38 minutes ***-First 5 intervals equal to Iminute each; last interval equal to
—minutes.

FORM 183-RI—PRINTED IN U.8.A, SPECIAL PRESSU RE DATA CITTCE s pes7s 73C o/ 74




FLUID SAMPLE DATA Ticket = leg
Dote . 1-14-80 R ar 708573 \ 8
e P.S.1.G. ot Surfoce | ying OPEN HOLE ek 3
/ p - Silidburton >0
Recovery: Cu. Ft. Gaos of Job PACKER DST District  OBERL IN x5
cc. Oil h
= Sy Tester H.L. NUTTING Witness  F | GREGORY
cc. Mud Drilling
Tot. Liquid cc. Controctor WESTERN WELL AND PUMP DR e
* APl @ °F. EQUIPMENT & HOLE DATA w
Gos/Oil Rctio cu. ft./bbl. | Formation TesreCJ_ GaSiaG —  Kansas Ci ty :
RESISTIVITY Eg}\OT%:?TE Elevction 1 110 : ] Fro |
Net Productive Interval 3‘\7)\ )l
Recovery Woter @ °F. PPM [ All Depths Measured FromKelly Bushing :
|Recovery Mud @ *F. PP™M | Toto! Depth 955" Ft. | o
|Recovery Mud Filtrate @ *FL ppm [*Moin Hole/Cosing Size 9 7/8" LE
[ Mud Pit Somple @ A PP™ [ Drill Collar Length 260' ip, 2.25" i
Mud Pit Somple Filtrate @ gy il PPm | Drill Pipe Length 323" 1o, 2.150"
Pocker Depth(s) 606-612" " Fe
) Mud Weight 10.2 vis 44 SECcx Depth Tester Volve 587" Ft.
i TYPE AMOUNT Depth Bock Surfoce Ecttom
Cushion Ft. Pres. Volve Choke _25" Choke 75"
Recovered 60 Feetof mud ; 25"
2 o !5E
s
$ 3 e
o) sl
-~ z - Gauge 7505 48 | =
Dy 1— - s =
g s _E —
z Q
— o -
w?® sook Gauge 7504
C
D w =]
» o
w W g
c.eAbool
4 4 TIME o
-
~<
. 3
Tewperaure | ©°U9e No. 7505 Gauge No. 7504 Gouge No. PIE =
| Depth: 589 Ft. | Deoth: 951 Ft.| Deoth: Ft. £
£ 12 Hour Clock 12 Hour Clock Hour Clock | Tool AM. | O
L °F. | Blonked OFf No Blonked OffY £S Blonked Off Opened 1110 P.M.
950 d Opened AM.
Aau\dﬁu Pressures Pressures mesires B:po“’d1 aogo ‘Pﬂ::
1 e Field Office Field Office Field J Office i
Nitial Hydrosmﬁc fTOl 8 0 Minutes Minutes
i e 309.6 508. £
Jle Flow ol | TO 15.0 214.8 grer $
= Findl 1770 0.0 221.8 35 23 )
losed in | 160 16i 3 360.4 45 tL s
Eg Flo Iﬂiﬁql 20 » 8 s T B —— e
i Mol 240 223. 2
28 Final 30 x 45 (571 >
o 39.0 £38.2 R R
« =160 160 3 356.4 2
22 Floy _ Initial R
C; ’F\
& inal
: - Condi
inal Hyg - —
R Y o 5100 =
\ -

fomy ,
ll-lls?llkfln ULk

FORMATION TEST DATA
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—

ON 112

ON 153

1956-2T9

|0AIR U] pajse |
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L9

/ Gauge No. 7505 [ Depth 589 Clock No. 12869 12__hour \ The 708573 \
First’ l Flrst Second Second Third Third
Flow Perlod Closed In Pressure Flow Perlod Closed In Pressure Flow Perlod Closed In Pressure
leaoq’n. :'2;':’;?' 71'3:)3711. Rog? ;to [ TEZ'}?' Tlr:);g"ll. 72‘5;{‘?_ ‘nr;;:)g’n. LWt_—i)-_o_ T::,'E{"?’.' TlTo;gfll. TE‘ZE'?’ T".“oeog:”' Log'—'*é—o Tz:"o
0/.000 15.0 .000 20.0 .000 24.0 {.000 39.0
1. 0202*% 1 13.0 .0133#* 76.1 .0459*** 25.0 |.020 92.1
2|.0472_| 14.0_|.0332 108.2 | .1115 | 29.0_|.040 116.2 .
31,0741 | 16.0 |f.0531 126.2 1 .1771 32.0 |.060 0.2
41,1011 | 17.0 ((.0730 137.2 | .2428 35.0 {.080 139.2
5(.1281 | 18.0 |1.0929 144.2 |/ .3084 37.0 1.100 145.2
6| .1550 | 20.0 {{.1128 149.2 .3740 39.0 |.120 148.2
b L 1327 152.3 .140 151.3
8 1526 154.3 .160 163.3
9 .1725 156,38 180 _165.3
10 .1925 158.3 .200 1563 .
1 .2124 159.3 .220 157 .3
2 .2323 160.3 .240 158.3 .
13 2522 161.3 .260 159.3 H.
14 Waih 161.3 .280 16Q.3
15 .2920 161.3 .300 160.3
Gauge No.” 7504 Depth 951" Clock No. 7101 hour 12
of.000 214.8 11.000 221.8 H.000 | 223.81H.000 248.9 -
1|2 0202% [ 214.8 ||.0132%* 276.1_||.0464**K 225.9 || ,0201 292, 1
21.0472 | 216.8 ||.0331 308.2_ ||.1127 | 229.9 || .0401 316.2.
3].0741 | 217.8 ||.0529 326.3 1.1790 .1 232.9 i .0602 32835 X
4| .1011 219.8 [[.0728 337 .3 . 1.2458 234..9_||_.0802 1 7 S
5/.1280 | 220.8 |[.0926 344.3  |.3117 | 236.9| .1003 J4e.3
512550 1 221.8 ||,1124 349,3 ||.3780__| 238.9|_.1204 346.3L
] 1323 351.4 L1404 _ 348,3_
8 .1521 353.4 _.1605 350,30
9 +1720 $ub.0. 1805 351.4 k
10 .1918 3574, . _.2006 3534 A
1 .2116 358.4 0207 354.4__
2 .2315 359.4__ .2407 355.4 ¥
B 2513 360.4 2608 356.4_ 23
14 WA e 360.4 .2808 386.49 =
15 .2910 360.4 .3010 3h6.4
Reading Interval 4 3 10 ; 3 z Minutes
REMARKS: *-3 minutes **-2 minutes ***-7_minutes :

PORM 183.AI—PNINTROD IN U.B.A,

SPECIAL PRESSURE DATA
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SAMPLE TDATA 5 ot - g |
FLUID sl 2-7-80 Yo J8ETI06 A
P.S.1.G. ot Surfoce | Kind 7 cn) = i
Bt P e | .- Hcliiburton 2
overy: Cu. Ft. Gos of D.5.T. OPER HOLE PACKER Locction EL DORADO :S_
cc. Oil y 3
E <

cc. Woter Tester R. RIEDEL .. MR. GOGEL

cc. Mud Drilling ;

Tot. Liquid cc. g o MESTERN WELL AND PUMP, INCORPORATED |-
—————— L ' EQUIPMENT & HOLE DATA oxBJ=
10il Rotio cu. ft./bbl. | Formation Tested Missi1ssippl =

i i N
RESISTIVITY ESL‘%‘E‘,S’T‘ BT vation ]]][? P

w @ - Net Productive Intervol 181 Ft. | 0
pvery V¥oter i T A Depths Mecsured From Kelly Bushing ==
overy Mud @ °F. PPM | Total Depth 1896 Ft. a2

ecovery Mud Filtrote @ °F. ppm | Main Hole/Cesing Size g 5/8"
Pit Somple @ =5 ppm | Drill Collor Length - 1.0 - ) 1‘-”
Pit Somple Filtrote @ °F. _ppm Drill Pipe Length 1623" 1.D.. Z.15

g 1 47 Packer Depthl(s) 1650' - 17158 Ft.
Weight vis _sec. | Depth Tester Valve 1632° Ft.

Tk AMOUNT Depth Bock Surfoce Bottom
jon Ft. Pres. Volve Choke %" Choke  3/4"

Recovered 540 Feet of Mud ¢ z =
T 2 3a
Remarks Charts indicate severe pluaging of anchor perforations. 2
- = : 5 3
[
20 r
0z '
P < Gauge 566 (
" I
0 I
2 2 | I
E 0 "
A @ \ f\\ — |
‘ N e Foeri el ot A b
2 A 1 H
9 & \ ! Gauge 239! 7
@ ¥ 1000 kg, VA
4 0 B % 1 Vv
T Xl
o 0 0
. TIME
o
Tew Gauge No. 566 Gouge No.  239. Gouge No. TIME =2
i ' : {1¢ i (00:00-24:00 hrs.) o
T Depth: 1634 Ft. | Deoth: {1892 Ft.| Depth: Ft. ;
1& 100 3ig} 12 Hour Clock 12 Hour Clock Hour Ciock | Tool s
: °F. | Blonked Off - Blonked OFf V€S Blanked Off Opened 1256
Opened
Ac-mo' F. Pressures Pressures Pressures Brpes 1830
————— . 3 Reported Computed
L Field Office Field Office Field Office
itiol Hydrostotic | 957 945.9 1089.9 Minutes Minutes
&3 Floy —oitiol | 158 161.3 573.8 — | — ¢
3 Fi 34 33 o
i —Lnol | 327 311.8 674.2 25 =
-‘, Closed in 544 £AS 2 » 691.9 =
1 o e
g% Flow L’:Ihc‘ﬂ g?; 298 5 0 ggg -(3) 20 18 :
™ s 336.6 - o e R
— Closedin | 59 E17 21 684.0 2e0 2=
23 oy —Initial —— it [
z% R 17,
N Final
- Closed in gemes
2 Hydrostotic | 937 941.0 1087.9 e
UTTLLS 11033 75C 2/%0

LT
LU S PANTED 1y Usa

Ly et |

FORMATION TEST DATA
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o Pt i
e Re-read for CIP pressure Srezhkdown readings as per customer request
P, !
UNITED STATES GEOLOGICAL SURVEY 521706
Lease Owner/Company Nhame Ticket Number
B.T. 566 9 B 239
Depth1634' Depth Depth___ 1892"
HOUR 12 - 17419 HOUR 12 - 17418
B -l | M i el B -l e il IR
FIRST FLOW PERIOD FIRST FLOW PERIOD
0 -0000 161.3 .0000 573.8
2260 311.8 _2300 674 .2
FIRST CLOSED IN|PERIOD FIRST CLOSED IN| PERIOD o
0 -0000 311.8 0000 674.2
1. 0338 524.5 0341 680.1
2 0675 527.5 0683 684.0
3 a3 1. 529.4 1074 636.0
4 1350 531.4 1366 687.0
5 1688 533.3 1707 687.0
6 2025 534.3 2048 1688.0
7 2363 535.3 7390 688.9
8 2700 537.3 %3] 688.9
g 3038 538.3 3073 688.9
10 3375 538.3 3414 688.9
11 .3713 539.2 3199 689.9
12 4050 540.2 4097 690.9
13 4300% 543.2 A370% 691.9
5 minuté intervéls 5> minufe interjals
* intervi] = 4 minutes * interval = 4| minutes
SECOND FLOW PERIOD SECOND| FLOW PERIOD
0 .0000 798.0 : 0000 622.0
1 1210 336.6 : 1220 668.3
[SECOND CLOSED IN PERxob SECOND| CLOSED IN PERIOI
0 i 668. 3
1.0000 | 336.6 .0000
1 0673 361.3 0673 b7E.2
R | 1345 678.1
. |.1345 398.0
| 2018 426.7 .2018 679.1
4 2690 150 2 7690 679.1
5 I : 680. 1
bR 468.3 - 3363 |
: 4 4036 680.1
7 1.4036 483.1
4708 681.1
8 1.4708 494 .0
: 5381 £0T.9 5381 682.0
I _6053 508'8 .6053 682.0
S 5 : 682.0
[.6726 513.7 6776 2
D) (CONTIRUED)
Kemarks:
69




ks

oo EOo S =

-

Re-read for CIP pressure brez

UNITED STATES GEOLOGICAL SURVEY

[ease Owner/Company Name

kdown readings as per customer request

521706

Ticket Number

B.T. 2k BT BT 239
Depth e Depth_ Depth 1892
HOUR 12 - 17419 . HOUR 12 - 17418
e [t | B[ [t [ 8 [P [t |

7399 518.6 .7399 | 682.0
.8071 527 .5 .8071 682.0
.8744 533.3 .8744 683.0
.9416 534.3 .9416 683.0
1.0089 534.3 1.0089 683.0
1.0762 534.3 1.0762 683.0
1.1434 534.3 1.1434 683.0
1.2107 534.3 1.2 7107, 683.0
1.2779 534.3 1.2779 684.0
1.3452 534.3 1.3452 684.0
1.4125 53523 1.4125 684.0
1.4730 5373 1.4730 684.0
10 minuté intervals 10 minpte intervals
** interval 9 minutes <* interval = 9 minutes

HEE .

i 1

Kemarks:

70

Page 2



71

FORMATION TEST DATA

AMPLE DATA - Ticket Sl s fa
E g Deite 2-16-80 R 521708 V&
P.S.1.G. ot Surfoce | Kind Holliburton g ?';‘-
of DsT. OPEN HOLE Location  EL DORADO .5
«g:
« Woter Tester | Es ki RIEDEL & i TONY GOGEL
- Mud Drilli = A : ) ! —
T i Comimg oy WESTERN WELL & PUMP, INCORPORATED bj |w
i, . _coie “F. EQUIPMENT & HOLE DATA —
(i Rotio cu. ft./bbl. | Formation Tested viola 3
RESISTIVITY CrLoRIDE Elevation 111'0' gk
@ - Net Productive Intervol q5 Ft. | ~
e Woter i PPM 1 Al Depths Mecsured From Kelly Bushing R
hoey Mud - @ °F. PPM | Tctal Depth AL Ft.
oy Mud Filtrote @ =K ppm | Main Hole/Casing Size 9 7{8"
. n
§t Sample @ °F. _opm | Drill Collor Length 173 1.D 220
ol Sl Prog Leath 2027' D 2,186 "
i %1 Somple Filtrote @ *k opm e\l Fipe: Lengt 2733" : 2240"
9.3 44 Packer Depthl(s) l Ft.
i Weight 2 vis " sec. | Depth Tester Vaolve 2215 Ft.
TYPE AMOUNT Desth Bock Surfoce Bottom
B Pl Yol o Choke 1/4" Choke 3/4"
izzvered 400 Feet of mud Remoarks z gg
e
owsg 200 muddy saltwater UTR = UNABLE TO READ.... -
waered Feet of e 5
-
ey 000 Feetof S@ltwater in
¢X of 3
) Y <
05 g
s 15
2y
ZE Gauge 7350 o
22 500+
-0
il =
; 4 i
U ]
» L1000
by
¢d o
| L €
0 3
L b hobend
0
L\-_____7 TIME
‘ — TIME =
g | Soue No. 7350 Gouge No. 7349 5 sk (00:00-24:00 hrs.) =
! e Deoth: 2217t Ft. | Desth: 2332 ! Ft.| Deoth: Ft. g
e 100 12 tour Clock 12 Fiour Clock Hour Clock ) 1 o4 1355 Z
————F. | Blonked 0#f NO Blonked OfYES Blanked Off g"’"' s
pene
. Bypass 1620
F. o e Pressures Pressures Pressures ted Computed
sk E RN # Repo
bl Hy g Field Office Field Officy freid = Minutes Minutes
R in 5
2 Losotic | 1258 B3SO UTR v
oy itiol | 349 356.2 —30 | _30__|°
k¢ Fi
ol IR0 - 796.9 s SIGE - C LR
p—=bl 799 798.9 3 S I, Sy e s TS
oLl J9 L 799.9 Sfoed 7% | =
inal _______________-,————-———"—'
e
Gt 700175573 e BN 0
W - e —
{—_Fingl S TR e G Sy
Closed in e |
A—— et
L1258 1231.6 UIR s o e e

el soey e
300 A0LSIRTE -

“ON I19M
# vd

‘ON 139

|DAJ2U| Pa|SO |

QWON Aupdwo?)/JaumQ 95037
AFAUNS TV¥II1907049 SILVLS GILINN

0vee

1GEES 03




el

CORRECTED COPY
/ Gauge No, 7350 ]Depth 22172 Clock No. 17419 12 hour\T;&:.’ 521708 \
L Flrst ” First Second Second Third Third
Flow Perlod Closed In Pressure Flow Period Closed In Pressure Flow Period Closed In Pressure
'rl?’;g?n. .'2’::3? : Tlr;:)g:ll. i -g 0 TEE‘?’ Tlr;;g:!l. TEZ':‘?’ “7;,2,3.7”' gl |(; 0 TZ%:‘? Tu.:).og:n. TZ’ZE‘?’ T-r.v‘\)eogsll. Logl_-g__o_ l"\ sz'r
~0| .0000 | 356.2 ||.0000 796.9_|.0000 | 799.9 ||.0000 _ 799.9< |
1| .0134 | 523.4 ||.0067 797.9_|[.0134 | 799.9 |[.0066 _ 799.9 e
2|.0268 | 647.9 ||.0134 797.9 ||.0268__| 799.9 |[.0132 799.9 ¥
3| .0402 | 731.6 |{.0201 797.9 ||.0402 799.9 }1.0199 799.9 i Sy
4] .0536 | 772.4 |[.0268 798.9 [[.0535 799.9 |1 .0265 799.9 )3
5| .0670 | 787.7 ||.0334 798.9 |1.0669 799.9 | .0331 799.9 i
6| .0804 | 792.8 |/.0669 798.9 ||.0803 799.9 }1.0795 799.9 N
7| .0938]793.8 |{.1003 '798.9 11.0937 199.9 1.1126 799.9 k
8| .1072 ] 794.8 |.1338 798.9 |.1071 799.9 4.1457 799.9 "
9\ .1206 | 794.8 ||.1672 798.9 ||.1205 | 799.9 ||.1788 _ 799.9 Fi
10| .1340 ] 795.9 |{.2007 798.9 |.1338 799.9 ||.2119 799.9 e
n| L1474 | 795.9 ||.2341 798.9 |[.1472__| 799.9 ||.2450 _ 799.9 4
2| 1608 | 796.9 |[.2676 798.9_|[.1606__| 799.9 ||.2781 _ 799.9 5
13| 1742 1 796.9 ||.3010 798.9 .1740 799.9 }.2980 799.9 sk
14| .1876. 796.9 L
15] .2010 | 796.9
Gauge No. 7349 Depth 2332" Clock No. 17418 12 hour ]
0
| 2
el 24
3 —_l
4 No readings availablf....clo¢ck stoppjpd.... !
5 '
: \ |
7 i
8 .‘
9
10 o
1 |
1 s.c0d
13 !
14 |
15 :
Reading Interval 2 ¥ 2 % ) Minutes
REMARKS: * FIRST FIVE INTERVALS = 1 MINUTE EACH; LAST EIGHT INTERVALS = 5 MINUTES EACH :
|

CERECIAlT BRECCrRE SRYA TS

rn;ul INE.NI—PRINTRD 1IN U . B.A,




OISR PLE  DATA = T e g,
e Pressure 1G. ot Sarface :l"‘ £y Szlliburon T ats
b Cu. Ft. Gos i EN HOLE wotetien . EL DoRADG ¢ e
ce. Ol %—g :
cc. Water thEL Witnece MP\. MITCHELL
cc. Mud Dnhmg
Tot, Liquid cc. Controctor WESTERN WFI| g pimp INCORPORATED [
: * APl @ °F. EQUIPMENT g HOW E DT b3
cu. ft./bbl. | Formation Tested ArbUCk]e S
RESISTIVITY GHLORIDE Elevction 1 1:10 ! g , g : 2
@ - Net Productive Intervol 110 ( i Lo a ) 2508 ) Ft :
e o ; .
" | All Cepths Measured From__ K11y Bushing m
@ F. PP | Totol Depth 2508’ £
ey Mud Filtrote O L —r.T ) VP Hoie/Cesing Size 6 3/4"
£t Somple @ *F. __opm | Drill Collor Length 1357 ; 1.D 2 ,25"
. “ "
pit Somple Filtrote @ °F. Spm Drill Pipe Length 2221' 1.D Zailid.
9.2 42 Pocker Depthls) 2379 Fo
Weight : vis se<. | Desth Tester Volve 2370 B
v
i AMOUNT Depth Bock Surfoce Bottom
Ft. Pres. Voive Choke 1/4 % Choke 3/4 "
268 Feetof Muddy saltwater pemarks Packers set in casing - [‘ 27
Te i a log
e
weed 2000 poor Saltwater actual test interval 2,398 - 2,508 ft T
-
Feet of Possible leak in drill stem z
| g
0 5 ok <
4 = A
2 2 3
=]
w
O
< Gauge 7505
29 500
- 0 ey |
m' 1]
(o d
Jw e
0o
9, 10001
£ O o
(Y B
0  —— <
0
1 \ TIME
TEWPERATURE Gouge No. 7505 Gaouge No. /504 Gauge No. - TIME . 3
Deoth; 2372 Ft. | Deoth: 2505 Ft.| Deoth: Ft. (000 hs) =]
‘.\12 Hour Ciock 12 Hour Clock | Hour Clock | Tool S
°F. | Blonked Off NO Blonked Off YES | Bionked Off Ooened 0530 a
Opened ’
Pressures Pressures Pressures Bypass 0745
" : . l Reported Computed
Office Field ' Office Field Office z
1077.3 1137.2 Minutes Minutes =
678.0 765.5- = :
866. 1 (224.8)CS 75
- 866.1 cs
FFIW lnmal ‘ 88‘) 866. 1 CS
$ c| Finol —Final | 883 866. 1 CS g ;
———wdin | 883 866. 1 | CS o
Ty . ey
3 Final | E
Closed i [ t
MlHyd =
et 1094 | 1040.7 1009 1 —
~— | ¢S < CLock sTopPED

ery
D ey,

FORMATION TEST DATA

ATIALS 103D 75C 2/%0

|0AJAJU| PAYSI |

MYI0LSIALT

Awnp esoa |

ON 1AM

ON 159

6LE¢

AWON AUDJWO)/1aumQ 25037

dWnd B T73M NYILSIM >jowaas 4 18062 03

(J31LVYOdUOINT



Tick ie
FLUID SAMPLE DATA ot | B=24-80 R B2l 785 A
YA
; , P.S.I.G. ot Surfcce | Kind . Helliburto 18
Sompler Pressure—— of DS.T. OPEN HOLE Locoti:n 5 ELDORADO 2
hecovery: Cu. Ft. Gos 23
cc. Oil 3
Pt Tester £. L. RIEDEL Witness  TONY GOEL
od Drilli w
Ve Contrortor  WESTERN WELL & PUMP INCORPORATED i3
iot. ! %
B ane °F. EQUIPMENT & HOLE DATA JJHS |
es/0il Rotio cu. ft./bbl. | Formotion Tested KEBQ}I n 8
= o RESISTIVITY Egﬁf%ii%’ Elevotion 1170 Ft. | 4
o Net Productive Intervol Bt
Recovry Woter @ : PP | All Depths Measured From__K€11Y Bushing =
covery Mud @ *h —PP™ | Total Depth 2985 Et.
Rt» ry 6 3/411
Recovery Mud Filtrate @ *E- ppm | Main Hole/Cosing Size 57T 30" 555
Mud Pit Somple @ E. Ppm Drill Collar Length : T LD e
e @ . oo | Drill Pipe Length 2683.01",p 2.5
Mud Pit Somple Filtrote . ° Pocker Depthls) 2926" - 2934 Ft.
1
d Weight 8.8 vis 34 sec. | Depth Tester Volve 2908 Ft.
TYPE AMOUNT Depth Back Surfoce Bottom
Cushion fe Prx. Vel Choke  1/4" Choke .62"
>
B 4385 Faet of saltwater. ’ z |32
e
B I
() g 0 3
0
22 A g
= i E
ow '
% B :
2> 500 1 X
0 1
w 1 1
4 ' 1
> i}
2a |
@ ,1000 :
O 1
o 1
0 , s
w i )
e
5
<
2 TIME
S5 e ; e T s =
Gouge No. TIME =
TMPERATURE Gauge No. 566 Gouge No. 239 i (00:00-24:00 hrs.) 2
Deoth: 2910 Ft. | Deoth: 298] Ft.| Deoth: 5 k i 3‘;
s 12 Hour Clock 12 Hour Clock Hour Cloc Jﬁmd]SOO
£, °F. | Blonked Off NQO Blanked Off YES Blonked OFf O::ened
Byposs 1815
devg <F. Pressures Pressures 3 Prmwesoﬁ_“ Reported Computed
= : : i Fie i
Init : Field Office P o Minutes Minutes
ol Hydrostatic 1305.3 | 1332 1337.2 i
G Floy —itio | 3 e B R 104. ] 20 22|
k&'% 338.6 361 370.0 a0 27
~—Closed in 1067..1 | 1085 1099.6 ik
§§ Flow M_ el 366 392.8 30 30 g
&4% 610.9 | 642 642.0 75 45 &
j—=xh 1065 2 | 1036 1098.6 G v R L
Eg Flow M
" Finol
: Closed in
ing| Hydmnaﬁc 1186.7 1213 1221.8
b,

FORMATION TEST DATA
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SL

R R O O —————————

/ Gauge No. 566 ‘[Dcpﬂa 2910 Clock No. 17423 12 hourlTQZ? 521725 \ \
L First {/ First I Second Second Third Third
Flow Perlod Closed In Pressure Flow Perlod Closed In Pressure Flow Period Closed In Pressure \
n%g"n, Tci.?:",c" Tn%g’n. Log'_'(f;_o_ [ T::::":'?' ‘r:%g’u. TEZ':'?’ Tu.no;g,n. Loo—'—%'—(l TEZ':'? T".“o:)ob";"' TE'Z’:‘?’ nrr‘o:)gsn. Loo'—"o'—a *2':,":‘?’
o| .0000 6T7.3] .0000 338.6 || .0000 351.4] .0000 610.9
1| 0134y /5.2| .0608%* 1008.8 | .0337 402.9 .0202 3 973.4
21 ,04071| 7139.q4| .0743 1018.7 | .0673 454 .4 | .0404 999.9
3| .0668| T195.0f .0878 1026.6 || .1010 498.0 || .0606 1013.8
4| 0935 247.5/ .T0713 1032.6 | .1346 538,31 .0808 1023.7
5) U2}, 295.4Gf 1 .1749 1038.5 || .1683 575.6( .1010 1031.6
6] 1470 338.6| .1284 1043.4° | .2020 610.9]| .1212 1037.5|
7 REERE 10474 1414 1043.4 "
8 . 1554 1050, 3 L1616 1047 .4
9 .1689 T053.3 1818 1050. 3
10 L1824 1056. 3 .2020 1053.3
1 g | 1059.72 JoeZ  1056.3
12 . L2094 1061.2 .2424 1058.
13 .2229 1063.2 .2626 1061.2
14 .2364 1065.2 .2828 11063.2
15 .2500 1067.1 .3030 1065,2
Gouge No. 239 Depth 298] Clock No. 17419 12 hour
o| ,0000| 104,1}| .0000 370,0 {{ .0000 392,8(_.,0000 642.0.
11 ..01337 109 74 ,0591*F 1042.4 || ,0330 435,5 || ,0199 1001.9
2 ,0398) 17)1.61 0722 1052,2 |..0660 483.1||_.0397 1030,5
3l_,0664| 227.1|| 0854 1059.1 1|.0990 529,51 U596 ° 1045.3
4] 09291 276 A 0985 1065.0 || ,1320 571.01_.0794 @552
5/ .,11941 325.4} -.1116 1071.0 || . 1650 608.4 1 .0993 1063.1
6| ,1460| 370,0f .1248 1074.9 | .1980 642.01 .1192 1070,0
7 1379 1078.8 <1390 1074.9
8 5 11510 1081.8 ' .1589 1078.8
9 L1641 1085.7 s | LB 1082.8
10 113 1087.7 . 1986 1085.7
11 .1904 ' 1090.7 .2185 1088.7
12 2035 10927 2383 1091 .7
13 L2167 1095.6 .2582 1094.6
14 .2298 1097.6 . 2780 1097.6
15 .2430 1099.6 2980 1098.6
Reading Interval 4 : 2 5 . 3 Minutes
REMARKS: * ~ first interval is equal to 2 minutes, ** - 9 minutes. .

FoRM 183-NI—FRINTED IN U.B.A, SPECIAL PRESSU RE DATA LITTCR S bents 13c o/ 14



|DAJRJU| PO SO |

N R R i =y 1
F | D S/‘ W p L E D A T /\ i ?i:‘.. * ‘ 3 i
(/“—‘T:::* D.te 5-15:3Q- N-"iﬂ 521723 | <
Sempler Pressure P.S.1.G. ot Surfoce Kf"'g - Helliburion i i) A 1:5—
recovery: Cu. Ft. Gas of DST. OPEN HOLE Locction E_L_D_QCED___ 1 ~§
cc. Oil 3
' cc. Water Tester FMR. RIEDEL Witness MR, DREILING |,
cc. Mud Drilling 34
Tot. Liquid cc. Controctor WESTFRN WFI1 % PUMP INCORPORATED IHoE 1)
vty * APl @ °F. EQUIPMENT & HOLE DATA e
(2s/0il Rotio cu, ft./bbl. anwﬁonTenei________LBHS.Hg & Kansas Cit! 22
RESISTIVITY CHLORIDE Elevotion ]224: Ft. |
® - Net Productive intervol 220 Ft. -I\z)
B % o303 3
Recovery Woter ™| A Depths Meosured Frem___Kelly Bushing
Recovery Mud @ *E. PPM | Tetal Depth 2200 Ft.
Recovery Mud Filtrate @ 2F. ppm | Main Hole/Cesing Size Q 7]/R"
Mud Pit Somple @ °F. “ppm | Drill Collar Length. & Uy Lo 80 1 10 [ o) Lt DY
. . 1 "
Mud Pit Somple Filtrote @ °F. o Drill Pipe Length ]828.' 51'ip ' 3.826
Packer Depthl(s) 1970' - 1980 Ft.
Mud Weight 9. 2 L w5 LA —cec DCepth Tester Valve 1952 9 Ft.
TYPE AMOUNT Dzpth Bock Surfoce Bottom
Cushion Ft. Pres. Valve Choke 1/4Y Choke 3/4"
Resoverad 424 Feet of Mud Remarks Charts indicate partial (slight) z IS8
< a |OQ
=]
Recovered 1530 Feet of Saltwater plugging of anchor perforations during 7
3
- . . . -
b iy Feet of initial flow period. 2 |
o © PR h
| 42 B0 Gauge 566 ot g
o w ¥
o @
E < o~
Z > | ANy
.9 8¢ ]
L w 9 ° : // i
g o« : ’
- 1] g: : !
8 ¥ ! I’ Gauge 239
| - o 1000 ™ B |
o \\___l '-/ —_—Q
(o] =
i w PU
4 TIME
> 2
- : =
e Ge No. TIME
TENPERATURE Gouge No. 566 Gouge No. 239 ' uge No g 21‘.00 = =
S R =TT 1954" Ft. | Desth: 2197" .l peoth: Ft. it S =
12 Hour Clock 12 Hour Clock Hour Clock | Tool
Lt 100 °F. | Blonked O NO Blonked OFf __ YES Bionked Off Opened 03:20
) Opened
Aol =f, Pressures Pressures Pressures Bypass 06:25
— Field Office Field Office Field Oifice e ey o
Initial Hydrostatic = 1012.8 1137 1143.9 Minutes Minutes
3% Flow —nitial - 40.5 169 177 .5 et
&3 Final i PR6 2 | B2E 521.6 20 18 s
Closed in | - 907.6 1038 | 1032.5 45 45
L 111 293.0 427 424 .6 —
i Final | _ f67.9 782 790.9 60 60 &
Closedin | . 900.7 1023__| 1022.6 60 62
§3 Flow Initial N g
T:E Final
- Closed in
nal Hydrostatic & QQQ 1137 1126.2 = ===f=

Yotu gy,
- - PUWNTED vs

FORMATIO

N TEST DATA
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LL

N
é Bauge :': [ 566 o [ Depth 19545' : Clock No. 17419 12_hour | i 521723 \ o
Flow Perlod Closed In Pressure Flo:«cg:rlod Closecsielc:?’(r‘cssure Flo.vlvml!"e‘ilod Closcdm"f’dwsswc ‘\
0/.000 | 40.5 || .000 280.1 || .000 | 293.0 || .000 667.9 ||
11.020 | 99.0 || .020 817.2_ | .066 | 385.1 || .0394 856. 5% G
2|,040__| 145.5 || _.040 844.7 | .132__| 467.3 | .0657 866.3 0
3].060 | 184.1 [| .060 859.5 | .198 | 531.4 | .0919 873.2 ,
41.080 | 217.8 | .080 868.3 | .264 | 585.4 | .1182 879.1 i
5/.100 | 253.4 ||_.100 876.1 |.330 | 629.6 | .1444 883.0 _}
6/.120 | 280.1 | .120 . 1886.0 |/.396 | 667.9 |l .1707 886.0 .
7 .140 891.9 .1970 888.0 g
8 160 895.8 2232 899.9 i
9 .180 898.8 .2495 892.9 i
0 - .200_ 900, 7 . 2757 B94.8 ’
1 .220 902, 7 3020 895.8 i
12 240 904.7 | ~.3283 897.8 |
13 .260 905.6 ,3545__ 898.8 |
14 .280 906. 6 —.3808 899.7 & 1l
15 .300 907.6 ,4070 900.7 4
Cauge No. 239 Depth 2197 Clock No. " 17423 12hour ‘
—0[.000_[177.5 [ .000 521.6_ ]| .000 | 424.6 ]|_.000 790.9 |
11,122 | 521.6 || ;0203 941,8 ||.067 | 510.8 || 0404 979.2* j
2 40T T ) 971.4 |(,134__ | 589.7 || ,0673 990.1
3| PLUGGING | 0610 "~ os7,1 |I.201 6538 ||",0942 997,0_ |
A ] ,0813 996.,0__||..268__| 708,0_|_.1211 1001.9 3
5 ' JO1Z, 1004.9 {1,335 | 753.4 |_.1480 1005.9 |
i » ,1220 J011.81{.402__|790.9 || .1749 1009. 8 '
7 X 1423 1016.,7 2018 1012.8
R W aEs 1020,7 _.2287 1014.7 |
0 _.1830: 1023.6_ ,2556 1015.7 e
10 L .2033 1026.,6_ 2825 1.1017.7 |
N 22386 1028.5_ 3094 1018,7 S
12 . 2440 1029.5_ | .3363 10197
13 2643 1030,5 | 3632 1020,7 o
14 ‘ _.2846 1031.5 |_.390] 1021.6 |
B ,3050 1032.5 4170 1022.6 | |
Reoding Interval 3 3 10 4 Minute |
REMARKS: *First interval equal to 6 minutes. ' . ;

FORM 183-NI—PRINTED IN U.5.A, S PEC ] A L PRESSU RE DATA LITTLE'S 98473 73¢ 8/ 74
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= S CAT !
pheas” R 5 ¢ Tite 2-12-20 521778 g
i P G oY Sl | Hang i T 7o
AR o cf DST. GPEN H NOS AL =E e
- Cu. Ft. Gos —_ — .\_Ct (SR :‘O_L_E—-‘m -‘E_l;d_._jgp. — 4 ::-‘g |’ i _2
cc. Oil — - = o BEpr
e Tester EL RIEDEL Witness  BOB D] ELING £ o
ce. Mud Drilling B g
‘Tot. Licuid e Ccn'.r:c?or \‘-’ESTL P\N UELL AND PUHP, INC P DR g
* APl @ *E. EQUIPMENT & HOLE DATA P
cu. ft./bbl. | Fermation Tested Mississippi i
RESISTIVITY CHiomIoE Elevotion 122‘1.I : Ft. E
- Net Productive Interval 188 EY. |y
kovery Woter @ : PP | All Bepths Mecsured From_Kelly Bushing 2
overy Mud @ °F. =P™ | Total Depth___ 2804 e 7
ey Mud Filtrate @ *F. PPM | Main Hole/Cesing Size_ 9 7/8" L
471 Somple @ °F. —ppm | Drill Collor Length__ ;Z;;' !.Dﬁ ;25 g™
¢ Pit Somple Filtrote @ ok ppm Orill Pipe Lengt :'D ;
Pocker Depthls) 2609-26164 Ft °
10.1 vis 40 seC. | Depth Tester Volve 2591" Ft.
TYPE AMOUNT CepthoBock Surfoce Bottom
Ft. Pres. Volve Choke /4" Choke 374" "
w |z
500  Feetof muddy salt water |32 | #
s
OFw 1500 Feetof salt water oM _§
E D :
B —HE 2
b, Gauge 566 5 5
i © s00f s ro
£ @
20 < g
) . gl =
U 1 Q
E z ! S 4 a_
h l. R B s , -7 Gauge 239 3
0w ; ¢ =
i 0 ! ]
ko !
L R o o
al ! g
<
TIME
g — w
Gaouge No 566 Gouge No. 239 Gouge No. (00.001'21:4.«;0 e r::
2593 Ft. | Deoth: 2801 Ft.! Depth: Ft. i ; E rz-n
12 Hour Clock 12 Hour Clock Hour Clock | Tool = ™ 3
Blonked Off NO Bianked OF _Yes Blonked Off g”"’: 4:30 m
= pene 4
=
B »4
Pressures Pressures Srenires ;F::os:red J7Comspu1¢d - %
Field Office Field Office flixic eitiee : . e
1381 1388.3 1498.0 T e
o~ | 198 200.9 346.2 = 2 | |32
Finol | 937 933.1 1035.5 45 5 24K
Closed in | 957 956 .7 « 1061.1 v 45 2lds
: Initt = 4 3 . —_— > ol X
Fiow —itial | 936 937.1 1044. E 1 =35>
~—Final | 967 959 7 1062.1 40 - = | &
~Zosedin | 967 960.6 « 1064.1 - ; ok 1S
Flow M_‘ < =]
Final %
Closed jn %
ol Hyd,oS'o'.c e 4 —_— o —— >
E% 1365.5 1466. : =
“"‘""ﬂn WL LITTLE'S 111032 73C 2/90

FORMATION TEST DATA
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.
O OO 4 OY U = D PO +—

T W et g e e ondr ey g e s S Y
N — O W 0O~ O WU )M O

WO OO~ O UV & O rO —

L ey S, INIORFLRATED - I8p4724 X 5
Pgse. e Ohipel Vaae Ti':"::t »':'.“.f"-;::—rﬁ i
B.T 566 B.Y. L i 5T
Depth  2593' Depth 2801" Depth
CLOCK: 17419-12 17423 PAGE 1

4 PSl Time De i : e . o
Tme Dl | Log L2 A Tems ot Los 120 | £8 | Frmeoen. |iogt 8 T,
FIRST FLOW 5 FIRST| FLOW

.000 200.9 .000 346.2

.0132 273.2 .0133 444 .4

.0264 Tl .0266 | 548.3 N

.0395 410.8 .0400 631.1

.0527 479.2 .0533 677.5

.0659 520.6 .0666 717.9

.0791 574.6 .0799 741.6

.0923 619.8 .0932 776.1 v

.1054 659.1 .1066 808.6

.1186 695.4 .1199 835.3

1318 730.8 1388 860.9

.1450 763.2 L1465 1884.6
©.1582 792.7 .1598 906.3

.1713 - |1816.3 AI32 827.0

.1845 837.9 .1865 - G46.7

.1977 856.5 .1998 961.5

Al 872.2 2131 979.2

.2241 887.0 .2264 993.1

.2372 899.7 .2398 1003.9

.2504 909.6 2031 1014.7

.2636 918.4 .2664 1021.

.2768 §725.3 2197 1028.

.2900 933.1 .2930 |- 1035.

2 minuté intervals 2 minute intervals

FIRST CIP .- FIRST ICIP

.000 9331 .000 1035.5

.0066 951.8 .0068 1054.2

L) B 953.8 .B135 1056.2
| .0199 953.8 .0203 1057.2

.0265 . 954.8 .0270 1057.2

.0331 955.7 .0338 1057.2
| .0397 955.7 .0406 1057.2
| .0463 955.7 .0473 1057.2
| .0530 955.7 .0541 1058.1
| .0596 955.7 .0608 1058.1

.0662 955./ .0676 1058.1
1-.0/728 . 955.7 .0743 1058.1
| 0993 956.7 .1013 1058.1
[| .1655 956.7 .1689 1060.1
1§02 318 956.7 .2364 1061.1

.2980 x 956.7 .3040 1061.1

g 7 %*
Rémarks: *-First 1@ intervals equal to 1 minute each; next interval eaual

to 4 minutes; last 3 intervals equal to 10 minutes each.

79




< Ticker 52
FLUID SAM PL DATA Date 3-20-80 N'::nbe.- 795125 e
i P.S.1.G. at Suriace | Kind 2 Holliburton SE
k““’”““;'g;f of D.S.T. (QPEN HOLE Locztion WINFIELD L%
lecovery- = L §J
y ce. Oil . :
. Water Tester J. DURHAM Witness DL S. FERE
c. Mud Drilling
o Contrastor  WESTERN PETROLEUM R |2
* 1
U bl Weep EQUIPMENT & HOLE DATA v
v . -
is/0il Ratio . ft./bbl. | Formation Tested Hunton [ime (l/:
RESISTIVI. 2RIDE Elevation__ 1224' KB ol
« 1
4 Net Productive Interval 100 . Ft. %
overy Woter @ B PPR | i Depths Measured From_ Kelly Bushing L
xovery Mud @ °F. PPM | Total Depth_ 3070 i Ft. g
!:overy Mud Filtrate @ *F. ppm | Main Hole/Ccsing Size 9 3/4" rl\>
d Pit Sample @ °F. ppm | Drill Collar Length_ éé;i - 1.D g_ 55" ! =
4« Pit Somple Filtrate @ *F. ppm Drill Pipe Length = 1.0_3.826
Packer Depth(s) 2970 Ft.
¢ Weight 9.7 vit - 00 e Hin i teiel Valce 2950 Ft.
[ ULIP YAL VI'_S
TYPE AMOUNT Depth Bock urface Bottom
ghion Ft. Pres. Vaolve 2945 Choke 1/4 i Choke 3]4 L
me 488 Feetof drilling mud % gg_
i o a
3 : s
Xovered 122 Festof Water cut drilling mud 2125 Feet of muddy salt water T
2 ¢ 3
l!o ¢ l’— 3
ver|
T r;) = !
| . P i
Cover b E 1
[ D /
! O 500 i =
Lo g - Gauge 6705 / =
i z 8 II ()
gtk . | / =
i w | aad
! x 1 i
4 o w 1000 s /
hEy » & Y d
i a W N : ’ Gauge 6704
Lo w o Wi e e B i3 LY 7
' @ o 1 : / Il
i o ! 1 o
| o ! ! 3
—_— w I l 1=
| '
I 0 TIME
‘INPERATu;z: Gouge No.  £705 Gauge No. 6704 gt TimE «
S Deoth: 2954 Ft. | Deoth: 3066 Ft.] Deoth: F. 180500-24:00hi33) £
5 12 Hour Clock 12 Hour Clock Hour Clock | Tool =
’ *F. | Blonked 0¥ No Blonked OFf Y©5 Blonked Off Opened 11:05
p65' Opened
Y 92 e Brassisres Pressures Pressures Bypess 13:55
o e Field Office Field Office Field Dffice Rpspieg |} Spmgarey
8 Hydrostatic | --- 1536.6 16595.3 Minutes Minutes
Flow —Initial | 333.4 190.6 1902 s
Final | 1144 .5 105753 | 31217 .7 20 s
—Closedin | 1206.9 | 1201.0 1250.0 45
low —nitial | 1113.4 1114.6 1178.1 = == ézi
- Final 1206.9 1201.0 125Q0.0 45 (ﬁ
Closedin | 1206.9 1201.0 1250,0 60 7
Flow Initial — —_—
Final
Clesed in
UHydrestatiz | 158118 1569.3 — e

T P
S ST

FORMATION TEST DATA
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CORRECTED COPY

L8

Gauge No. 6705 12 pour T;S:;.ﬂ \1
First Third \
Flow Period . Closed In Pressure Flow Period Closed In Pressure Flow Period Closed In Pressure %
PSIG I E PSIG PSIG Al PSIG ron
2 il ke I TR = o e | "B | | e e
ol |~ 19076 .000 K [ | T114.6| .1 12810 | s
1 31877 0067%% 40068 | T130.9] T201.0 ' i
2 557, T 013 T4+ 00203 [ 1165.2 |
3 660.01 .0301 NN i3 IeS g B
4 7437 e [ T1I97.5 ! il
5 - HIZ B i s e -
s ~859.0 S S R S M. T2 <t SO IS e RS E AR |
7 923.0 20050
i B T g7 g | 1201.0
79 . LOT5 s
o =l T05 7 % ¥
11 |
12 ¥ D
13 <
(T i
E Ha
Couge No. 6704 hour 12
0 J797.21 .000 S 1250.0
'_T T 1123.9 . 0066*%% 1187.5 1250.0 %
g T4 01329 1216.6] =
3 1113.4| .0298 _1238.5
_T 11128, ] [ 1248.9 l ¥
5. 114377 1250.0
6 IEEYEW: 1250.0 .
- 119277 ~71250.0 i
e 12071 1250.0 -
91 1211,
10/ 1217.7% :
1 T i
J2 i
14 , ¥
s P

Reading Interval 4

1
Minutes, |

REMARKS:

*-2 minute intervals

four intervals equal to 2 minutes each;

**-1 minute intervals

__Q-Questionable

. last 3 intervals equal 12 minutes each

**k- First interval equal to 1 minute, anL



e PR R S o T
ELUID SLMPLE CATA e 3-21-80 % i:
T = —— S )
R . Precs P.S.1.G. ct Surfoce | Kind ie
eenln? Pressure. —_ Cy Il l
B R of DST.  OPEN HOLE g
cc. Oil 8 !
cc. Woeter Tester J. DURHAM Witness 0.S. FENT & l
cc. Mud Drilli s >
3 Contratior WESTERN PETROLEUM INCORPORATED sM |2
ity * APl @ RE EQUIPMENT & HOLE DATA 2
25/0il Ratio cu. f./bbL. | Formstion Tested_ Viola Lime
RESISTIVITY CHLORIDE Elevction. 1224"' Kelly bushing e 1E2
’ ok 4 Net Productive Intervol 2 8| . Ft. »'—-
wovery Woter @ i " = i v e Depths Meosured From Kel ]_Y bushing 83’
@ F. PPM | Tetal Depth. 3200 Ft, rl;
wovery Mud Filtrate @ 2F. #pm | Moin Hole/Ccsing Size 9 718" =
1ud Pit Somple @ °F. oom | Drill Coliar Length_ 117! 1D 2.25"
. o I "
ud Pit Somple Filtrate @ oE pom | Drill Pipe Length_ 2979 '*P 3.826
7 Pocker Depth(s) 3126-3132 B
ud Weight 9.6 vis 47 sec. Depth Tester Volve 3106 Ft.
DUIP Valve o
TYPE AMOUNT Depth Bock Surface dottom
Cuchion Ft. Pres. Volve 3JOLN Choke ]/4" Choke 3/4"
Recovered 85 Feetof drilli ng mud z g
0 s |8a
I ; i T
i 3
Wg ! ! Gauge 6704/ 3E
22 ' i 1 SIS
22 : t Blc
0 w 500 ' B (e
c ! <|=
(3 1 )
< 1 $
z2 |
p=In (Y I I
.0 i £ :
|z z1000 ! =}
ouw :
0 & .
(4]
u o v
2 i /| Gauge 6705
() 0 A /}
w i
I
o
S
o ~<
TIME
e - =
TIMPERATURE Gauge No. 6/05 Gouge No. 6704 Gouge No. TIME >
R 1 Desth: 3110 Ft. | Deoth: 3196 Ft.| Deoth: Ft. {00:00-24:90 'b.) —
TZHour Clock 12 Hour Clock Hour Clock | Tool r‘?ﬁ
-E"'\S;F. Blonked O  NO Blonked OFf YES Blonked Off Ooened 1631
319 Opened
'Mj. Pressures Pressures Pressures Bypcss 2131
———— Field Otfice Fieid Office Field Office foraote. | eaiiag
el Hydrostatic [ 1560,8 | 1568.1 1608, 9 Mimses | Minstes
13 Fiow —nitial 160.5 11.4 60.4 @
& Final 20.9 ZBEg 70.8 30 30 s
Closed in 978.2 987.5 1030.2 60 60
gg EfR Initial 20.9 28.1 76.0 —_ -
58 Final 41.7 D20 93.7 90 90
Closed in 957.4 957.3 996.8 120 120
32 Fioy lnitial : many; of o= vovgy o
ii Final =
2 Closed in 22
“elHydrostatic | 1560 8 | 1547.1 1593.4 ) N

anu_u_ FEATID w u

FORMATIO

N
82

TEST DATA

UTTLLS Nie33 75C 2/80

QWON ASDI )

‘ON 119M

‘ON 130

|DAID U] PSR |

O0CE = ¢EIE

A1ddNS B dWNd NYILSIM

owoN Auoduio)/1aumQ s




/ Cauge No. 6705 ! Depth 3110° Clock No. 4 12';7

€8

e : 12 hour | "tart 857051
Flow l;:rlod I Closed ,I:r"vuf"rcssure Flc?»evcg:?lod CIosecSiEICr?;?cssure Flolhfl‘rglod C|oscd1?:\| 'fijrcssurc \
ma PSIG man De ! Ime De PSIG ime Dof - PSIG T Defl PSIG - rSIG
Tl'oogfﬂ.—’ Tem. Ti .ooc?" fl. Loat_—(f)—__o_ T::;Z?;‘ T .ooc?""' Tc'cs;?r".' ol Ouli )8"'_});2 Tems. s Bl Tems. o LDO'—;—O- T
0/.0000 11.4 .N000 2349 .0000 28.1 .0000 2.0 -
1{'s 0335 14.5 .0267 468.7 . 1015 33.3 .0538 57057
2|,0670 15.6 0535 658.0 .2030 36.4 .1076 714.1 \
31,1005 4§ 17.7 . 0802 756.7 . 3045 39.5 | .1614 782.7
4(,1340 | 19.7 .1069 816.0 | .4060 44,7 s 2108 B823.2 ‘
51.1675 | 21.8 1337 858.6 |.5075 47.9 | .2690 852.3 i
"6[.2010 | 23.9_||_.1604 887.7 ||.6090 | 52.0 | .3228 874.2 |
7 .1871 909.5 . 3766 : 890.8 " r
8 .2138 923.0 L4304 905.4 i
9 L2406 J 941.7 .4842 916.8 |
10 .2673 —_ 19521 .5380__ 925.1 o
T 2940 961.5 5918 "933.4 :
12 .3208 969.8 .6456 i 941.7
A3 .3475 977.1 .6994 946.9
T4 3742 983.3 7532 952.1 ‘
5 4010 7 987.5 .8070 957.3 ‘
Gauge No, 6704 Depth 3196 Clock No. 2803 12 hour
| 0|.0000_]60.4 || .0000_ |- 70.8 |.0000_{76,0 ||_.0000 93.7 ,
_11.0332 1 59.3 H 0265 509.3 4.1007 178.1 1.0536 @10.1_ =
21,0663 160.4. 4 0631 ¢ . . BLBO3S CH.2013 SBR. M 10l 62,8 1 o
31,0995 62,5 1§ 10796 797.2 _11.3020 4.82.2 W} .1608 s o AN A
ol 1327 )L 65.6 ) . 1061 859.6_ |.4027 - [86.4 | .2144 863.8_]
91,1659 1 66.6 1 1327 900.2_1.5034 189.5. 0. 2600 - 1891.8 " : i
61,1990 |70.8 | .1592 929.3__{(.6040 {93.7 3216 9137
= | 1857 952.1_ | WP P 983 =
B 2122 90,8 ] ..4288 944.9__
9 _.2388 9854 ..4824 906.3.. |
10 22653 994.8__ G360 965.6_ u
1 segig b o L KOOd. ] - ..5896 1 974.0__ ' R |
12 | .3184 1012.5__ 6432 980.2_ (o e
i 3449 019.7 ., 6968 985.4_ o
14 13714 1025.0__ . 7504 991.6. R
15 3980 030.2 8040 99A/. 8 L :
Reoding Interval  § 4 15 2 Minutes |
REMARKS: ——- l
|

=

FORM 182 MI—FRINTRD IN U.8.A, ze SPECIAL PRESSURE DATA I L. ’ . S ‘"len,l'llnunncl/u

e eomes oo & PESESERE  E



LUID SAMPLE DATA Ticket 43
F Dote  3-28-80 Number 521576 3
ey PS.1.G. ot Surfoce | Kind : £
Gmpler Pressur Halliburton °8
eorery: Cu. Ft. Gas of DST. OPEN HOLE Locotion E| DORADO 15
ce. Oil 2
cc. Water Tester JERRY SEGLEM witness BOB DRIEL ING
cc. Mud Drilling
Tot. Liquid cc. Controctor COMPANY TOOLS DR w
b i * APl @ °F. EQUIPMENT & HOLE DATA v
us/Oil Rotio _cu. ft./bbl. | Formation Tested Arbuckle @
RESISTIVITY Egh@r%:%g Elevation IZZ ?' — Ft. r'\’
@ - Net Productive Interval L4 = Ft. |=
Recovery Water ¥ PRI L Ay Depths Measured From Kelly Bushi na
fecovery Mud @ °F. PPM | Total Depth 3498, Ft.
Recovery Mud Filtrate @ B ppm | Main Hole/Casing Size____H 3/4"
biud Pit Somple @ °F. ppm | Drill Collar Length__ 385.97" Lo 2 75
By 1
Mud Pit Somple Filtrate @ °F. ppm Drill Pipe Length____ 2914 .0_3.826"
Packer Depth(s) 3332'- Ft.
Mud Weight 9 vis 42 —sec Depth Tester Valve 33158" Ft.
TYPE AMOUNT Depth Back Surface Bottom ®
Cushion Ft. Pres. Valve Choke 1/4" Choke 3/4"
Recovered 3046 Feetof salt water z gg
o Q
e
Recovered . 0 >
1] (&) g
Qo > -l
Recovered g 3
o5 2
Recovered o <« 500 =8
z 8 s
Recovered - W
w
£ &
R >
»ﬂL » 21000
w
woo
T
%~ o
b uw
1)
G g
— TIME <
T SATURE Gauge No. 7505 Gauge No. 7504 Gauge No. TIME A
R o Deoth: 3369 Ft. | Deoth: 3493 Ft.| Depth: Ft. {00:00-24:00 hrs.) =
Galc » 12 Hour Clock 12 Hour Clock Hour Clock | Tool E
Et._100 *F. | Blanked Off NO Blonked Off Yes Blonked Off Opened 0450 AL
Opened
[Acual o, Pressures Pressures Pressures Bypass (0720
T e Field Office Field Office Field Office fepatted fi ACamputed
il Hydrostatic | 1504.1 | 1516.0 1578.1 Minutes | Minutes
53 Fiow —Jnitial 702.5 739.4 958.9 2
] Final [1383.8 1392.5 1455.9 20 s
| Closedin [1383.8 | 1397.5 1456.9 40
:3 Flow —nitial 1383.8 13975 1456.9 e — z
I Final |1383.8 1397.5 1456.9 30 =
—— Closed in | 1383.8 1397.5 1456.9 60 4
%3 Floy, —nitial ; — — |
fé Final
Closed in
Final Hydrostatic 1494.0 1480.9 1542.0 Sptes v
\
ot gy

PRNTED IN Us A

FORMATIO

N TEST DATA
84

UTTLE'S 11033 75C 2/%0

eWOoN Auodwo)/1aumQ 9508
(31VHOJYOINI dWNd ONYV T73IM NYILS3M .

o
m
—
w
e
o
8
H
=
o
3
o
T
-
Z
°
-
2
z|on
°
o
Od
G
N
1
Ko
RSN
g\D
?—.Q'v
SF
e




T ————
CORRECIED COPY

g8

Gauge No. 7505 Depth 3312 Clock No. 7407 12houel e 521576 \ \
First First Second Second Third Third
Flow Period Closed In Pressure Flow Period Closed In Pressure Flow Period Closed In Pressure
Tl'.“ozoq’"' TEE':'?' Tl'.no:)oo'?"' Log f_—;_g {'3‘;. Tl'.no:x[’):ll. ng':\?_ nm’n. Log L_:_p_ T::'Z':'?' Tlv'noooggﬂ. %2':‘? T".“o.bgfn' Lo %o_ 12'3‘(.’;’. ]

“0[,000__|739.4_|.000 1392.5||_.000 | 1397.5[ .000 1397.
11,0135 ]932.5 |.007 * 1397.5f| ,201 | 1397.5| .391 13971

2 0270 |1021.0}.280 1397.5 sl
31,0405 | 1115.4 A
“4|.0500_ | 1193.7
_5].0675_|1264.0
_6|.0810_[1314.2
70,0945 | 1346.3 5
81,1080 | 1365.4
_9].1215_|1384.5 PV
10,1350 | 1392.5 3

11
a2 )
13
14

15 <

Gauge No. 7504 Depth 3443" Clock No. 7101 hour 12
_ol.000 [7°8-9 1,000 - 1456.9 .000 1456.9{ .000 1456.9
1{.0134_|1058.1| ,0067* 1456.9 | ,201 1456.9(| .404 1456.9
_2|.0268 11142.2] .269 1456.9
_31 na02 11223.4
_4].0536_|1290.5 8
5/.0670 |1345.6 o
_6].0804_|1386.7 Eo
_7[.0838 [1410.8
“s[.1072_|1431.8 e
_9].1206__| 1446.8
10,1340 | 1456.9
1)
12
13
14
15
Reading Interval 2 Minutes
REMARKS: ¥-1 minute interval

__ SPECIAL PRESSURE DATA 4 ivmssnes



FORMATION TEST DATA

86

UTTLE'S 111033 75C 2/80

kD SAMPLE DATA Ticket iz
Fall Dete 5-10-80 Ngmber 621766 E
e Pressure PS.1.G. ot Surfoce | Kind Hollit?urron ég
avery: Cu. Ft. Ges of D.S.T. OPEN HOLE Locaotion EL _DORADO ;}g
cc. Oil .g
cc. Water Tester Ezle RIEDEL Witness GOULD
cc. Mud ~ Drilling N
Tot. Liquid cc. Contractor WESTERN WELL PUMP, INCORPORATED NM | ™
e * APl @ °F. EQUIPMENT & HOLE DATA =6 ¢!
10il Ratio cu. ft./bbl. | Formation Tested AYDECK 1€ "‘,\‘;
RESISTIVITY CHLORIDE Elevation 338 KB Ft w
CONTENT ; 3 e
‘ @ o Net Productive Interval 21> Ft.
pery Water [ adid B Depths Measured From Relly Bushing 8
overy Mud @ °F. PPM | Total Depth_ 1443" 3 INes,
ey Mud Filtrate @ °F. ppm | Main Hole/Casing Size 6%"
4 Pit Scmple @ °F- ppm | Drill Collar Length 152" .D 2150
. . 1 "
pit Somple Filtrote @ °F. 5pm Drill Pipe Length_ 1043 ' 1.D 2.764
9.2 48 Packer Depth(s) 1230 Et
. . 1
vis sec. | Depth Tester Valve 1215 Ft.
AMOUNT Depth Bock Surfoce Bottom
Ft. Pres. Volve NONE Choke " Choke 62"
1000 Feet of muddy water z |32
6 |JoG
e
Feet of i 3
3
1 i
n T el
(=) CZJ 2
= <
S L PhH e I e
ow / 3
o & .
< P2
= = s
.G he
w ® soof i ol
@ 5 N ! II
- ?, o Mool I"'Gauge 239
1]
W &
— E 1000 ks
o 0 TIME 2
w 2
T ERATURE Gauge No. 566 Gauge No. 239 : Gaouge No. TIME -
B et 1217"' Fr. | Depth: 1440'  rr.| peoth: Ft. (00:00-24:00 hrs.) >
12 Hour Clock 12 “Hour Clock Hour Clock | Tool lo~]
Blonked Off 27 Blonked OH 27 Blonked Off Opened 0135 i
Opened :
Pressures Pressures Pressures Bypass 0320
Field Office Field Office Field Office Reported 1 {Comptdsd
593 595.2 = 707.] Minutes Minutes
} Flow —nitial | 248 255.4 - 479.1 2
{—Final | 406 417.8 | - 522.6 12 1z |8
Closed in | 50 418.8 | - 522.6 33 30
Flow Initial | Eog 415.8 - 522.6 — e
Finol | G0F 218.8 | - 522.6 15 18 | =
Closedin | 526 418.8 | - 522.6 45 45 1=
E Flow Initial —— e ;
Closed in
503 BY36 - 679.4 — —
x

QY0 SVYSNVA

FWON 95097

‘ON 1IPM

ON 4591

[CISEIUTRCENTTY

PWON Auodwo)/1aumQ as0a7
AJAYNS TYII9071039 SILVLS AILINN

#

0€2 L

EVbL -



L8

“

[ Cauge No. 566 I Depth 297" Clock No. 17423 12 - \ T;f‘ke 521765 \

: \
Flovf‘l?etrlod Closed 7"1“F:rcssure Flgacg:god Closecsielcr:’rl)’(r‘essure Flo.vl;hi!"eelod Closed.rl}r‘\hpdlessuve \
T".?).oo Del. ,E".:":‘?, Tln:ralo.g’ll. Loo _t_-oi-_o_ TE}:\? n% 37”' T:’:'Z{‘;. Tuw’u. Lo L_;_Q TEE'?’.‘ Tlr‘r;,co g:n. TEE»?. 'n.jmo.og:n. o %l %3:?
0/.000 |255.4 || .000 417.8 | .000 | 415.8 | .000 110.8_
11 .0068 [304.9 .0070 417.8 .0208 | 416.8 .314 418.8
2| .0137 |[334.6 .0139 417.8 .0417 | 417.8
31..0205 |361.3 .0209 417.8 .0625 | 417.8 i
41 .0273 1384.1 0279 417.8 .0833 | 417.8
51 .0342 1399.0 || .0348 417.8 .1042 | 418.8 g
6] ,0410 {409.9 .0418 417.8 .1250 | 418.8
7] .0478 |412.8 .0488 417.8 3
8] .0547 {415.8 | .0557 417.8
~ 71 L0615 1415.8 L0627 417.8
10| ,0683 |417.8 0697 417.8
|11} 0752 [417.8 L0975 417.8 ¥
12| .0820 {417.8 . 1254 417.8 4 &
L} 1533 417.8 -
14 _ . 1811 417.8
15 .2090 418.8 B R
Gauge No. 239 Depth 1440' Clock No. 17419 hour 12
0] .000__[479.1_ ] _.000 _ 522.6 _|[_.000 | 522.6]_.000 522.6
1{_.007 _1481,1 0068 522.6 121 522.6| .304 522.6 T
h2l 014 “{491 0 4 BRB61 -1 . SEORe.B
"3 021 1499.0 r_&203 522.6 s T
4] ,028_1507.8 || .0271 522.6 '
50,035 1513.8 | .0338 ] 522.6
_6| .042 |517.7 || _.0406 522.6 &
s 71,089  1520.7 .0474 922.b
8| .056 |520.7 || .0541 522.6 :
9| .063 |521.6 || .0609 1522.6
a0l 070 |522.6 || L0677 522.6 8
il 077 1622.6 {094 522.6
b .88 115226 4 .1218  522.6
3 - B0 _522.6
L 759 522.6 B -
= .2030 T R N RN TR S e e L e
Reading Interval 1 * 3 Minutes
REMARKS: * FIRST 10 READINGS = 1 MINUTE EACH AND THE LAST 5 READINGS = 4 MINUTES EACH..

SPECIAL PRESSURE DATA



ml D SAMPLE DATA Bate 5_15_80 I";S:‘eb'e, 857060 TE
i
' A P.S.1.G. at Surface | Kind Holliburt 2
Sonpler Pressure of D.5.T. OPEN HOLE Locarion  WINFIELD 2
pecovery: Cu. Ft. Gas =3
] - oil M. V0SS 3
cc. .
L st Tester J. DURHAM Witiess, L+ BOBEL
L
cc. Mud Drilling xd
Tot. Liquid cc. Controctor WESTERN WELL AND PUMP INCORPORATED &
Grovity. * APl @ °F. EQUIPMENT & HOLE DATA ;
Gos/Qil Ratio cu. ft./bbl. | Formation Tested Arbuckle s
RESISTIVITY CHLORIDE Elevation 938' Kb N b
CONTENT . 15
- Net Productive Interval 300 Ft. =
Recovery Water @ ¢ PP™ | All Depths Measured From Kelly Bushing i
Recovery Mud @ °F; PPM | Total Depth 1818 Ft. B
Recovery Mud Filtrate @ *E. ppm | Main Hole/Cesing Size__ A _3/4" M
Mud Pit Sémple @ *F. ppm | Drill Collar Length 60" J B S
. o 1 |
Mud Pit Somple Filtrote @ 3 S Drill Pipe Length___ 1423 : D220 151
9.1 55 Packer Depthl(s) 1512-15816 Ft.
Mud Weight 2 vis sec. | Depth Tester Valve 1489 Ft.
TYPE  AMOUNT " Depth Back Surfoce Bottom
Cushion Ft. Pres. Valve Choke 1/4" Choke 3/4"
Ricoverad 1185 Feetof muddy water Remarks: Unable to calculate due to insuffi- s 3z
o
. e
i et ot cient curvature of closed in pressure - g1
. 3 |—
periad. ? %
1T 4
(24 2 E
0z ) o e
B Gauge 6705 Pl e B
o w ’
O \ s
Fo< Ny /
z3 \ /’Gauge 6704
Z5 " > uge
g @ 500 ekt b gz
C o \ﬁ_ gy h
oa ERG s ~ind
0 o
0w
o & 0 -}
o} TIME _51
w = P <
towmature | SoU9e No. 6705 Gouge No. 6704 Gauge No. i TleE j -
o <09 Depth: 1494 ft. | Depth: 1812 Ft.| Deoth: Ft. (00:00-24:00 hrs.) =
12 Hour Clock 12 Hour Clock Hour Clock | Tool g
L&t 87 *F. | Bionked Off N Blanked Off YeS Blanked Off | Opened 8:35 =
Opened
Actual °F. Pressiitat Pressures Pressures Bypess 10:04
e e Field Office Field Office Field Office vaparien L Teembndd
%ﬁc - 544 .6 689.1 Minutes Minutes
<3 Floy —nitial | 395.9 327.0 676.7 @
< Final | 520.0 495.8 675.6 5 5 >
Closed in | 541.6 542.6 685.0 30 30
23 Flow —Initial | 500.0 496.8 685.0 — oe—
83 W v <
f Final | 581.6 1 521.5 686.0 9 9 S
Closedin | 541.6 54145 686.0 45 45 2
3 Flo Initial — —_— %]
3] Final
Closed in
Final Hydrostatic 538.4 682.9 T g
\
ot gy
UTTLE'S 111033 75C 2/80

= PEINTED 1w usa

FORMATION TEST DATA

88

QWON #3039 )

‘ON [IPM

‘ON 1391

10A19)U)| P2)sOL
9181-916T

QWON AuDdWo)/1aumQ 8500

QU0 SVSNVA T

SOA-S9SN




68

T ———
[ Gauge No. 6705 I Depth 1494 Clock No, 4197 12 hour | ISk L
F lo:r: 'Fr’setrlod Closed 'l:v‘:sP'ressure F Igfvcg::’lod Closegel‘;\ogtr’essure Flojvhllre‘iiod Closedﬁ?\imQHUIe
'ru.r‘.):)O Defl. TEZ{\? Tlrzcool):!l. Log _t-;_o Tc"ez""?. Tlr.va:) g:n. TZ'??;’ T"."o:)g""' hog r_%_o %3;_ Tlvjno:)gf". TZ'Z':‘?’ Tir-nozgsﬂ. fag L%_Q_ 72.:"::?
0] ,000 327.0 | .000 495.8 || .000 496.8 || _.000 541,5
1/..0N66 | 358,3 | .0068* 541.5_ | _.007 508.3 4 .301 541.5 £
2] 0132 | 395,81 .0135% p42,6 | .014 | 522.8
31..0198 | 430.2 | _.Q203 242.6 |_.021 531.1
4] .0264 | 465.6 | .028 | 535.3
_5/.0330 .| 495.8 ,035 | 538.4
6 .042 539.5
2 .049 540.5
: .056 541.5
9 063 . | 541.5 i
10 n
11
2 -
13
14 .
15 N
Gauge No. 6704 Depth 1812* Clock No. 2803 hour 12
_0/(,000 676.7 || .000 675.6 || .000 685.0 || .000 1 686.0 e
11.0066_| 671.5 | .0068% - .. |683.9 ||.007 | 681.9 | .299 686.0 o
21,0132 | 671,51 .0135% 685.0 | .014 681.9
30,0198 | 673.5 | .0203 685.0_||.021 | 682.9 i :
—4|.0264__| 674.6 028 | 683.9 e
5/.0330_| 675.6 .035__| 685.0 '
6 .042 686.0
7 .049 | 686.0 i
8 056 | 686.0
9 .063 686.0
10
1
12
13
14 =S
15
Reading Interval 1 i Minutes
REMARKS: *_1 minute intervals B

FONM 183 RI—PRINTED IN U.S.A. SPECIAL PRESSU RE DATA LITTCE s 98473 73C 8/ 74



Appendix B.--Core analyses.
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Core Analysis Report

by

CORE Laboratories, Inc.,
Oklahoma City, Okla.

for

U.S. Geological Survey

DuiCule & Fuwhs Noss 10 Weild
Douglas County, Kansas

TEST HOLE 2

91



LPerrolewm Reservoilr 2&r

i i ——

O A LLAS, TEXAS *

JsSsa GEOLOGICAL SURVEY DATE: 6/25/80 FILE NO:. 3402~10090

DeCalle & FeaBGeA NOs 1 WELL FORMATION:  Arbecctis ENGINEER: . BOYLE
DRLG. FLUID: ELCVATION:

DOUGLAS COUNTY» KANSAS LOCATION: SE NW NW SEC. 13=12S-17E

* INDICATES PLUG PERM

SMP ., PERM. TO AIR MD, POROSITY FLUID SATS., GR.
NO» DEPTH MAX IMUM 90 DEG. VERT.. PERCENT oIL WTR DEN., DESCRIPTION

- v P W o b Y A P 0B D .t B AW P A PR S WY s A S Nl v o s o - B A A AN e - - - . —— N A -

WHOLE CORE ANALYSIS

1 2420.0-21,0 13,0 Tk 11,2 0,0 46.8 2.82  DOL,VGY
2 2421.0=22,0 69,0 4.7 4,8 0.0 41.1 2.83 DOL.» VGY
3 2422.0-23.0 16,0 13.0 <0.1 7.8 0,0 66.1 2,73 LMy SHY
L 2423,0=24,0 539.0 190,0 38 12,2 0,0 69,5 2,85 DOL
5 2424,0-25,0 0,7 <0,1 9.5 00 57,7 2,83 DOL

9 6 2425,0~26,0 2.8 2.5 5.6 Bs 08 72491 2,64 CHT
7 2426.0-27,0 293.0 770 11.6 050 5650 2.83 DOL»VGY» SL/ZCHT
8 2427,0-~28,0 430.0 238.0 13.2 0,0 74.1 2. 84 DOL ¢ VGY rSLZCHT
9 2428.0=29.0 * 0.2 143 0.0 75.9 2,83 DOL»VGY»SL/CHT
10 2429.0«~30.0 9.2 b6 113 0,0 68.4 2,85 DOL» VGY» CHT
11 2430.0-=31.0 Ba7 0.8 1241 0.,0° 33,9 2.83 DOL»VGY» SL/CHT
12 2431.0-32,0 230.0 2.7 49 8.5 0.0 33.7 2,84 DOL»VGY»SL/CHT» VF
13 2432,0=33,0 1705.,0 16,0 T sy 0.0 46.8 2,85 DOL.» VGY r SL/ZCHT
14 2433.0=34,0 1,5 0,8 12,2 0,0 28.0 2.81 DOL» VGY »SL/CHT
15 2434,0~35,0 3.8 2.1 <0.1 11.9 D708 152518 2.77 DOL»SHY» CHT
16 2435,0=36.0 7,9 TeS 3.6 0,0 63.0 2,68 DOL» CHT
17 2436.0-37,0 105.0 60.0 I, 0 U0 e 50155 2.83 DOL»SHY»VGY
18 2437.0-38.0 157.0 1565,0 5.2 8.4 08 3 3 2,85 DOL » SHY » VGY
19 2438,0~39.0 * 0.1 2.8 0.0 19,2 2.85 DOL r SHY» VGY
20 2439,0=40,0 % 263 16.2 0.0 21,0 2.83 DOL»SHY» VGY
21 2“’“0.0"“1.0 * Q.O 8.2 0.0 25.2 2.80 DOL'SHY'VGY
22 2441,0-42.0 * 0ol 10.3 0.0 H3.4 2.83 DOL.»SHY» VCGY
23 2u4h2,0=43,0 * 01 150 1 0.0 27.5 2,81 DOL »SHY»VGY
24 2443,0=14i4,0 * a3 9.7 0.0 36.7 2.80 DOL » SHY » VGY

<@

These analyses, opinlons or Interpretations are based on observations and materials supplied by the client to whom, and for whose exclusive and confidential use, this report is made. The interpretations or opinions
expressed represent thc best _|udgmcm of Core Laboratories, Inc. (all errors and omissions excepted); but Core Laboratorles, Inc. and its officers and employees, assume no responsibility and make no warranty or
—~duntivitg nranar anerations. or profitableness of any oil, gas or other mineral well or sand In connection with which such report is used or relied upon
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CORE LABORATORIES, INC.

Petroleum Reservoir Engineering

OKLAHOMA CITY, OKLAHOMA
REPFLY TO

Januar_y 14,1981 SUITE 13)

400 SOUTH VERMONY
OXKLAHOMA CITY, OKLA,
73108

United States Department of the Interior
Geological Survey

1950 Avenue A - Campus West

Lawrence, Kansas 66045

Attention: Mr. Tony Gogel

Subject: Special Core Analysis Studies
D.C.L. and F.A." No. 1 Well
Douglas County, Kansas
Purchase Request No. 0-4620-0295
CLI File 3404-101-80016

Gentlemen:

This report presents data for electrical resistivity measurements
performed on samples recovered from the subject well. These studies
were completed as a result of a contract agreement between Mr. Tony
Gogel of the U.S. Geological Survey and representatives of Core
Laboratories, Inc. on May 27, 1980.

Exposed core segments from the interval 2420-2444 feet were submitted

on April 19, 1980. From this core, 1-inch diameter plug samples

were requested for routine porosity and air permeability measurements

by Mr. Gogel of U.S. Geo]bgica] Survey. These samples were drilled

using tap water as a bit lubricant and coolant, extracted of hydrocarbons
in a vapor phase toluene extractor, and dried at 180°F. Boyle's

Law porosity and air permeability were measured for each sample.

These samples are identified by samb]e number and lithological

description on page 1.
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U.S. Geological Survey Page Two
D.C.L. and F.A." No. 1 Well

For the electrical resistivity measurements, the samples were
leached of all salt with methanol, and dried at 180°F. Boyle's

"Law porosity and air permeability of each sample were measured.
These samples were evacuated and pressure saturated with a simulated
brine containing 48,400 ppm sodium chloride which was formulated
from information furnished by Mr. Gogel.

Electrical resistivities of the brine and saturated samples were
measured at atmospheric conditions. These measurements were

repeated for several days until the resistivities of the samples

had stabilized. Following the resistivity measurements at atmospheric
conditions, electrical resistivities of the samples were measured

as a function of effective overburden pressures which were 200,

784, 1567, and 3134 psig. Formation resistivity factors were
ca]cu]a@ed from these data.

The formation factor data are tabulated on page 2. Formation factor
is plotted as a function of porosity on pages 3 through 7 for the
various effective overburden pressures. The cementation exponent
"m" which is indicated on each plot was determined from the slope
of a visual best-fit line drawn relating formation factor to

porosity.

The results are as follows:

Effective
Overburden
Pressure, PSI a - m
0.0 1.0 1.97
200 1.0 1.99
784 1.0 2.02
1567 1.0 2.05
3134 1.0 210
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U.S. Geological Survey Page Three
D.C.L. and F.A." No. 1 Well

The deviation of the samples off the best-fit line are mainly due
to the number of vugs present.

Next, all samples were placed in a porous-plate capillary pressure
cell for desaturation. Electrical resistivities were measured
at various brine saturations. Resistivity index data were calculated

from these measurements.

The resistivity index data are tabulated on page 8. A composite
plot for all samples of resistivity index as a function of brine
saturation is shown on page 9. The saturation exponent "n"

was determined from the slope of the best-fit T1ine relating
resistiyity index to brine saturation. The saturation exponent
"n" is 1.85 for the composite plot, and ranges from 1.72 to 2.07
for the indivijdual samples. The plots for the individual samples
are on pages 10 through 14. The variation of resistivity index
data can be attributed to the heterogeneous 1ithology.

This concludes all tests requested. If you have any questionsor
if we can be of further service, please contact us. We appreciate

this opportunity to be of assistance.
Very truly yours,
CORE_LABORATORIES, INC.
/‘ / £ //'A:/
/ 5 F 5 “
//\7‘{,//-//6/. C‘/‘»,/// 0D
David C. Monk for

Dale E. Boyle
District Manager

DEB:DCM:cj
7 cc - Addressee
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COKRE LABORATORIES, INC.

Petroleum Reservoir Engineering

OKLAHOMA CITY, OKLAHOMA

waty__U.S. GEOLOGICAL SURVEY

;] — D.C.L. AND F.A._ NO. 1

Page 2

File 3404-101-80016

OVERBURDEN FORMATION FACTOR DATA
%umnt 48,400 ppm NaCl
H%nﬁvity of Saturant, Ohm-Meters: 0.144 @ 73.0°F
H Air Effective Overburden Pressure, PSI
Gmple Depth, Permeability, Porosity, 0.0 200 784 1567 3134
flnber Feet Millidarcies Per Cent Formation Resistivity Factor )
l 2420-21 "B 10.2 97.9 107 138 123 131
2 2421-22 0.07 4.9 494 503 611 765 1068
4 2423-24 17 14.2 62.2 64.2 66.9 69. 72.
g 2428-29 0 F 7.0 197 209 241 273 360
10 2429-30 12 11.6 58.9 59.1 70.0 134 79.
18 2437-38 5.3 10.6 89.5 90.8 98.0 106 114
0 2439-40 2.2 13.7 35,3 37.0 41.1 43. 45,
2 2441-42 0.3 i1 41.2 44.8 48.0 49. 51.
4 2443-44 1.8 1141 52.8 53.2 56.7 59. 62.
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CORE LABORATORIES. INC.
Perrolewum Reservoir Enpineening

OKLAHOMA CITY, OKLAHOMA

Commny U.S. GEOLOGICAL SURVEY }-ormction
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CORE LABORATORIES., INC.
Petroleum Reservoir Engineenng

OKLAHOMA CITY, OKLAHOMA

Page 4
File _3404-101-80016

Company_____U.S., GFEOl OGICAIL SURVEY Formation
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Field State KANSAS
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CORE LABORATORIES, INC.
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Petroleum Reservoir Engincening
OKLAHOMA CITY, OKLAHOMA

U.S. GEOLOGICAL SURVEY
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FORMATION FACTOR AND RESISTIVITY INDEX DATA

sistivity of Saturating Brine, Ohm-Meters: 0.144 @ 73.0°%F

mle Air Permeability, Porosity, Formation Brine Saturation Resistivity
her  Millidarcies Per Cent Factor Per Cent Pore Space Index

[ 1 6.6 10.2 97.9 100 1.0
, 62.0 2.59

49.4 4.41

47 .2 4.43

4 LT : 14.2 62.2 100 1.0
58.4 2.53
45.8 4.19

41.0 4.32

g 0.11 7.0 197 100 1.0
95.2 1.14
85.7 1.29
83.6 1.55

0 12 11.6 58.9 100 1.0
69.6 2.14
51.6 3.32
49.8 3.59

8 5.3 10.6 89.5 100 1.0
58.8 847
47.9 3.92
43.3 5.80
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Core Analysis Report

by

CORE Laboratories, Inc.,
Oklahoma City, Okla.

for
U.S. Geological Survey

Geis No.l Well
Saline County, Kansas

TEST HOLE 3
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U«S. GEOLOGICAL SURVEY DATE: 6/25/80 FILE NO: 3402-10092

GEIS NO. 1 WELL FORMATION: ENGINEER: BOYLE
DRLG. FLUID: . ELEVATION?

SALINE COUNTY» KANSAS LOCATION: SW SW SW SEC. 32-~13S-2W

* INDICATES PLUG PERM

SMP ., PERM. TO AIR MD. POROSITY FLUID SATS. GR.
NO, DERTHEC - MAXIMUM 90 DEG  VERT. PERCENT OIL WTR. DEN. DESCRIPTION

- R e T TRTTEN -y AP - TR et S T e W W s L T T T ] R N T — e D I e  aar Tt T D T

WHOLE CORE ANALYSIS

1 3481.0=82.0 * <0.1 4.9 0.0 60.4 2.81  DOL»VGY
2 3482.0-83,0 182,0 o RS 3.9 0.0 51.7 2.81 DOLsVGYsVF
3 3483.0=84,0 6340 5.0  <0.1 5.4 0.0 72.6 2.84  DOLVGY
4 3484 .0=85,0 * 0.1 640 0.0 50.4 2.83  DOLsVGY
5 3485,0=86.0 16.0 12,0 11.8 0.0 86.6 2.83  DOLsVGY
— 6 3486.0-87,0 10.0 8.7 6ot 0.0 81.7 2.83  DOL/VGY
= 7 3487.0-88.0 0,1 8.1 il 2,9 0.0 47.7 2.80 DOLsFEW VGS
8 3480.0=89,0 0.1 0.1 5l 0.0 72,4 2.82 DOL,VGY
9 3489.0=90,0 Bl 6,8 0,1 8.8 0.0 63.9 2,83 DOLsVGY
10 3490.0=91.0 5140 49,0 14,0 0.0 88,9 2.82 DOLs»VGY
11 3491.0-92,0 29,0 28.0 14,2 0.0 88.6 2,82 DOLsVGY
12 3492,0=93,0 3114,0 519.0 14,9 0,0 92,1 2,82 _ DOL)VGY
13 3493,0=94.0 <0.1 20,1 %0,1 3.9 0.0 36.5 2.84  DOLIVGY

These analyses, opinions or Interpretations are based on observations and materials supplied by the client to whom, and for whose exclusive and confidential use, this report is made. The interpretations or opinions

cxptcued replescn( the best Judgmcnl of Core Laboratories, Inc. (J“ errors and  omissions cncpled) but Core Laboratories, Inc. md its ofl':ccrs and employees, assume no responublhly and make no warranty or
' atatinne ae 10 The e filly nrafse nearaiinne ar wroflinidasscs aflsiieail are ae pilnr siparal srsll on Tand th snansctias which ench rannrt ie uesd nr reliad unan ¢



Special Core Analysis Report
by

CORE Laboratories, Inc.,
Oklahoma City, Okla.

for
U.S. Geological Survey

Geis No. 1 Well
Saline County, Kansas

TEST HOLE 3
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CORE LABORATORIES, INC.

Petroleum Reservoir Engincering

OKLAHOMA CITY, OKLAHOMA
REFLY TO

Febr‘uar_y il 98y SUITE 1))

400 SOUTH VERMONT
OKLAHOMA CITY, OKLA.
73108 &

United States Department of the Interior
Geological Survey

1950 Avenue A - Campus West

Lawrence, Kansas 66045

Attn: Mr. Tony Gogel

Subject: Special Core Analysis Studies
Geis No. 1 Well
Saline County, Kansas
Purchase Request No. 0-4620-0295
CLI File 3404-101-80016

Gentlemen:

This report presents data for electrical resistivity measurements
performed on samples recovered from the subject well. These
studies were completed as a result of a contract agreement between
Mr. Tony Gogel of the U.S. Geological Survey and representatives
of Core Laboratories, Inc. on May 27, 1980.

Exposed core segments from the interval 3481-3494 feet were submitted

on April 19, 1980. From this core, 1-inch diameter plug samples

were requested for routine porosity and air permeability measurements

by Mr. Gogel of U.S. Geological Survey. These samples were drilled

using tap water as a bit lubricant and coolant, extracted of hydrocarbons
in a vapor phase toluene extractor, and dried at 180°F. Boyle's

Law porosity and air permeability were measured for each sample.

These samples are identified by sample number and Tithological

description on page 1.
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U.S. Geological Survey Page T
Geis No. 1 Well i

For the electrical resistivity measurements, the samples were
leached of all salt with methanol, and dried at 180°F.. Boyle's

Law porosity and air permeability of each sample were measured.
These samples were evacuated and pressure saturated with a simulated
brine containing 5900 ppm sodium chloride which was formulated

from information furnished by Mr. Gogel.

Electrical resistivities of the brine and saturated samples were
measured at atmospheric conditions. These measurements were repeated
for several days until the resistivities of the samples had stabilized.
Following the reisitivity measurements at atmospheric conditions,
electrical resistivities of the samples were measﬁred as a function

of effective overburden pressures which were 200, 1058, 2116, and

4232 psig. Formation resistivity factors were calculated from these

data.

The formation factor data are tabulated on page 2. Formation factor
is plotted as a function of porosity on pages 3 through 7 for

the various effective overburden pressures. The cementation
exponent "m" which is indicated on each plot was determined from

the slope of a visual best-fit line drawn relating formation factor

to porosity.

The results are as follows:

Effective
Overburden
Pressure, PSI a m
0.0 1.00 1.83
200 1.00 1.87
1058 1.00 1.96
2116 1.00 2.03
4232 1.00 2.1

The deviation of the samples off the best-fit line can be attributed
to the heterogeneous 1ithology. <
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Next, all samples were placed in a porous-plate capillary bressure

cell for desaturation. Electrical resistivities were measured at
various brine saturations. Resistivity index data were calculated from
these measurements.

The resistivity index data are tabulated "on page 8. A composite
plot for all samples of resistivity index as a function of brine
saturation is shown on page 9. The saturation exponent "n" was
determined from the slope of the best-fit line relating resistivity
index to brine saturation. The saturation exponent "n" is 1.41

for the composite plot, and ranges from 1.08 to 1.84 for the
individual samples. The plots for the {ndividua1 samples are on
pages 10 through 13. The wide variations of saturation exponents
can, as the variations of formation factor data, be attributed to

the heterogeneous lithology.

This report concludes all tests requested for this well. If you
have any questions or if we can be of further service, please
contact us. We appreciate this opportunity to be of assistance.

Very truly yours,
CORE LABORATORIES,

ﬂutc[c /;c‘h/

David C. Monk" for
Dale E. Boyle
District Manager

DEB:DCM:cj

7 cc - Addressee
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CORE LABORATORIES, INC,

Petroleum Reservoir Engincering

OKLAHOMA CITY, OKLAHOMA

Page 2
File 3404-101-8001¢

mpany _U.S. GEOLOGICAL SURVEY
el GEIS NO. 1

OVERBURDEN FORMATION FACTOR DATA

aturant: 5900 ppm NaCl

wsistivity of Saturant, Ohm-meters:  1.01 @ _ 72.0%
Air : Effective Overburden Pressure, PSI

imple Depth, Permeability, Porosity, 0.0 200 11058 = . 211b: 4232
lmber Feet Millidatcies Per Cent Formation Resistivity Factor

2 3482-83 0.02 2,5 445 588 818 1089 1589

4 3484-85 0.02 3.4 382 385 497 437 878

5 3485-86 0.8 13:5 53.0 /b9 93.6 114 147

1 3487-88 0.02 a1 158 366 502 701 984

8 3488-89 0.05 6.5 138 161 184 Ve 245

9 3489-90 0.05 8.6 93+3 170 222 321 454
100 3490-91 12 12.7 50.9 . 62.7 7k 80.3 90.3
1 3491-92 l29 15.1 B R 5 47.2 52.6 59.0
3 3493-94 0.02 2.1 526 910 1200 1652 2500
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- CORE LABORATORIES. INC

R . Page 4 _
Petroleum Reservoir Engincering T
OKLAHOMA CITY, OKLAHOMA File _3404-101-80016

Company U.S. GEOLOGICAL SURVEY Formation ___.
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Core Analysis Report

by

CORE Laboratories, Inc.,
Oklahoma City, Okla.

for
U.S. Geological Survey

Kansas Ord No. 1 Well
Labette County, Kansas
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Perrolecwum Reservolr Bnginecring

DALLAS, TEXAS

U«S. GEOLOGICAL SURVEY DATE 6/25/80

KANSAS ORD NO. 1 WELL FORMATION: ARBUCKLE

PARSONS FIELD DRLG. FLUIDS )

LABETTE COUNTY» KANSAS LOCATION:S SW/l4 SEC. 22=31S5=20E

* INDICATES PLUG PERM
SMP . PERM. TO AIR MD., POROSITY
NO . DEPTH MAXIMUM 90 DEG VERT. . PERCENT oIL
WHOLE CORE ANALYSIS

1 1419.0=20,0 <0.1 0.1 <0.1 5.6 0.0
2 1420.0=21.0 Bad <0,1 49 0.0
L 1“’2200?23.0 <0p1 <0.1 <0-1 7.“ an
5 1423.0=24,0 01 0.1 8.0 0.0
6 1“’2“.0'_’2500 11.0 9-3 0.5 8-1 0_.0

o> 7 1425,0=26,0 0.1 <0,1 4,9 0.0

8 1426.0=27,0 ¢ 221640 gxl 3,0 0.0
9 1427.0-28,0 1971.0 0.4 <0.1 5.7 0.0
10 1428.0-29.0 0.3 0,1 T2 0.0
11 1429,0=30,0 * <041 w2 0,0
12 1430,0=31,0 * 0,1 642 0,0
13 1431,0-32,0 * <0.,1 4he2 0.0
14  1432,0=33.0 * 0,1 2.9 0.0
15 1433.0=34.0" <0.1 0,1 <Bi 3.8 0.0

FLUID SATS.

WTR

Lt A S T L T e I

68,9
6“.8
5,0
18p6
21.0
320l
30.8
50,3
39,8
37.9
62,8
7346
5753
33.4
65.0

GR
DEN.

s -

2,082
2,82
2.82
2,84
2.78
2.83
2,84
2,86
2,81
2.80
2,79
2,84
2.81
2.83
2.79

FILE NO: 3402=-10127
ENGINEFR: BOYLE
ELEVATION:
DESCRIPTION
DOL»VGY
DOL»VGY
DOL» VGY
DOL
DOL
DOL»SHY»SLZCHT
DOL
DOL »SLZVGY ' VF

DOL»VGY» CHT
DOL»SL/VGY» CHT
DOL»VGY VF
DOL»VGY» VF
DOL » VGY
DOL»SL/ZVGY
DOL»VGY

These analyses, opinions or Interpretations are based on observations and materials supplied by the client to whom, and for whose exclusive and confidential use, this report is made. The interpretations or opinions
expressed represent the best judgment of Core Laboratorles, Inc. (all errors and omissions excepted); but Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty or



Special Core Analysis Réport

by

CORE Laboratories, Inc.,
Oklahoma City, Okla.

for
U.S. Geological Survey

Kansas Ord No. 1 Well
Labette County, Kansas

TEST HOLE 4
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CORE LABORATORIES, INC.

Petroleum Reservoir Engineering

OKLAHOMA CITY, OKLAHOMA
REPLY TO

January 20, 1981 SUITE 133

400 3OUTH VERMONT
OXKLAHOMA CITY, OKLA,

United States Department of the Interior il
Geological Survey

1950 Avenue A - Campus West

Lawrence, Kansas 66045

Subject: Special Core Analysis Studies
Kansas Ord No. 1 Well
Arbuckle Formation
Labette County, Kansas
Purchase Request No. 0-4620-0295
CLI File 3404-101-80016

Gentlemen:

This report presents data for electrical resistivity measurements
performed on samples recovered from the subject well. These studies
were completed as a result of a contract agreement between Mr. Tony
Gogel of the U.S. Geological Survey and representatives of Core
Laboratories, Inc. on May 27, 1980.

Exposed core segments from the interval 1419-1434 feet was submitted
on May 8, 1980. From this core, l-inch diameter plug samples were
selected for routine porosity and air permeability measurements

by Mr. Gogel of U.S. Geological Survey. These samples were drilled
using tap water as a bit lubricant and coolant, extracted of
hydrocarbons in a vapor phase toluene extractor, and dried at

180°F. Boyle's Law porosity and air permeability were measured

for each sample. These samples are identified by sample number and

lithological description on page 1.
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U.S. Geological Survey Page Two
Kansas Ord No. 1 Well

For the electrical resistivity measurements, the samples were
lTeached of all salt with methanol, and dried at 180°F. Boyle's

Law porosity and air permeability of each sample were remeasured.
These samples were evacuated and pressure saturated with a simulated
brine containing 19,200 ppm sodium chloride which was formulated
from information furnished by Mr. Gogel.

Electrical resistivities of the brine and saturated samples were
measured at atmospheric conditions. These measurements were repeated
for several days until the resistivities of the samples had stabilized.
Following the resistivity measurements at atmospheric conditions,
electrical resistivities of the samples were measured as a function

of effective overburden pressures which were 200, 718, 1435, and

2870 psig. Formation resistivity factors were calculated from these
data.

The formation factor data are tabulated on page 2. Formation factor
is plotted as a function of porosity on pages 3 through 7 for the
various effective overburden pressures. The cementation exponent

"m" which is indicated on each plot was determined from the slope

of a visual best-fit line drawn relating formation factor to porosity.

The results are as follows:

Effective
Overburden
Pressure, PSI a m
0.0 1.00 1.80
200 1.00 1.85
718 1.00 1.88
1435 1.00 1.94
2870 1.00 2.00
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U.S. Geological Survey Page Three
Kansas Ord No. 1 Well

The deviation of the samples off the best-fit line is attributed
to the numerous vugs present.

Next, all samples were placed in a porous-plate capillary pressure
cell for desaturation. Electrical resistivities were measured

at various brine saturations. Resisitivity index data were calculated
from these measurements.

The resistivity index data are tabulated on page 8. A composite
plot for all samples of resistivity index as a function of brine
saturation is shown on page 9. The saturation exponent "n" was
determined from the slope of the best-fit line relating resistivity
index to brine saturation. The saturation exponent "n" is 1.12

for the composite plot, and ranges from 1.02 to 1.41 for the
individual samples. The plots for the individual samples are on
pages 10 through 14. The variation cf resistivity index data

as the variations of the formation factor data can be attributed

to the hetergenous lithology.

This report concludes all tests requested for this well. If you
have any questions or if we can be of further service, please
contact us. We appreciate this opportunity to be of assistance.

Very truly yours,

CORE LABORATORIES, INC.
CApukl_

David C. Monk for

Dale E. Boyle
District Manager

DEB:DCM:cj

7 cc - Addressee
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CORE LABORATORIES, INC.

Petroleum Reservoir Engineering

OKLAHOMA CITY, OKLAHOMA

Page 2
File 3404-101-80016

Company U.S. GEOLOGICAL SURVEY
Well KANSAS ORD NO. 1

OVERBURDEN FORMATION FACTOR DATA

Saturant: 19,200 ppm NaCl

Resistivity of Saturant 0.332 @ 72.0°F

Air Effective Overburden Pressure, PSI
| Sample Depth, Permeability, Porosity, 0.0 200 718 1435 2870

Number Feet Millidarcies Per Cent Formation Resistivity Factor
2 1420-21 0.01 5.8 250 263 287 319 394
B 1422-23 0.08 5350 142 158 170 191 220
9 1423-24 0.08 1.5 96.3 110 121 133 138
’ 1425-26 0.04 3.5 276 306 379 446 515
8 1426-27 0.01 1.8 895 969 1071 1195 1453
9 1427-28 0.01 8.5 122 123 128 142 154
11 1429-30 0.001 2.5 365 554 700 907 1564
12 1430-31 0.001 6.0 282 322 362 408 546
13 1431-32 0.001 3.4 1075 1257 1530 2015 2818
14 1432-33 0.001 2«0 432 668 787 974 1185
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CORE LABORATORIES, INC.

Petroleum Reservorr Engineering

OKLAHOMA CITY, OKLAHOMA

Page 8
File 3404-101-8001

mpany U.S. GEOLOGICAL SURVEY
el KANSAS ORD NO. 1

FORMATION FACTOR AND RESISTIVITY INDEX DATA

ksistivity of Saturating Brine, Ohm-meters: 0.332 0
Air
nple Permeability, Porosity, Formation Brine Saturation Resistivity
limber Millidarcies Per Cent. Factor Per Cent Pore Space Index
2 0.01 D 250 100 1.0
58.1 1.75
48.4 2.05
48.0 |
4 0.08 6.7 142 100 1.0
84.7 131
79.2 1.47
78.5 1.39
5 0.08 7.5 96.3 100 1.0
92.2 1.14
81.5 1.28
73.4 1.47
7 0.04 4.3 276 100 150
72.6 1.48
71:5 1.49
13 <0.01 3.4 1075 100 1.0
73.0 1.44
11.4 1.48
66.8 1.59
140
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Acoustic Velocity Measurements
for
United States Department of the Interior

Several Wells
Kansas

147



7501 STEMMONS FREEWAY BOX 47547 DALLAS TEXAS 75247214 631 8270

CORE LABORATORIES, INC. { | t
{ rk ,
A

Special Core Analysis

October 17, 1980

United States Department of the Interior
Geological Survey

1950 Avenue "A"

Campus West

Lawrence, Kansas 66045

Attention: Mr. Tony Gogel

Subject: Acoustic Velocity Measurements
Kansas ORD No. 1, DCL and F A No. 1, and
Geis No. 1 Wells
Kansas
File Number: SCAL-308-80257

Gentlemen:

On or about April 28, 1980, core plugs from the subject wells were submitted
to the Special Core Analysis Department of Core Laboratories, Inc., at Dallas,
Texas, with a request for Acoustic Velocity Measurement§. The resu1t§ of the
tests are reported herein, and the samples used in this study are 1]tho1og-
ically described and identified as to well, sample number, and depth interval

on Page 1.

Five previously prepared core plugs from each subject we{] were submitted for
use in this study. The ends of some core plugs were trimmed in order to ob-
tain suitable test samples. These samples were extracted of any hydrocarbons
present using toluene, leached of any salts present using methyl alcohol,
and dried. Boyle's Law porosity was determined on each sample. The samples
from the Kansas ORD No. 1 Well were evacuated and pressure-saturated with a
brine containing 19.8 grams/liter sodium chloride. Samples from the DCL and
FGA No. 1 Well and the Geis No. 1 Well were fully saturated with brines con-
taining 51.1 gram/liter sodium chloride and 5.9 grams/liter sodium chloride,

respectively.
Direct measurements of the transit times for acoustic compression waves
were then made on each sample at overburden pressures of 500 psi, 1000 psi,

1500 psi, 2000 psi, and 2500 psi. The results are presented in tabular form
on pages D throggh 4, and in graphical form on Pages 5 through 8.
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U.S.6.5.
Kansas ORD No. 1, et al.
Page Two

Well-defined relationships between transit times and porosities are not
apparent. This may be due to the fact that much of the porosity present in
these core plugs appears to be of a secondary nature (vugs and fractures),
and this type of porosity does not usually affect transit time measurements
in the same manner as matrix porosity.

It has been a pleasure performing this study on behalf of the United States
Department of the Interior Geological Survey. Should there be any questions
concerning these test results, or if we could be of any further assistance,
please do not hesitate to contact us.

Very truly yours,

Core Laboratories, Inc.
Oaiforere (7, Lsttte

Catherine A. Dottle

for Duane L. Archer, Manager

Special Core Analysis

CAD:mc
7 cc. - Addressee
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CORE LABORATORIES, INC.
Petroleum Reservoir frgineerin.g

DALLAS, TEXAS 75247

Page 3 of 8
File SCAL-308-80257

Acoustic Velocity Data
DCL and F A No. 1 Well

Sample Number: 22 29 34 39 40
Porosity, Percent: 6.6 743 1kl 10.1 4.0
Depth, Feet 2421-22 2428-29 2433-34 2438-39 2439-40
Effective Overburden +
Pressure, PSI Transit Time, Micro-Seconds/Ft.
500 5 47.99 5235 72.48 50.70 60.64
1000 47.57 5ilb3 68.51 49,79 59.37
1500 87537 Sila26 65.52 49.18 58.42
2000 47.16 50.98 63.54 48.57 57.47
2500 46.96 50.98 62.54 48.27 56.52
150

These analyses, opinions or interpretations are based on observations and material suppl.ied by the client to whom, and for whose exclusive and confidential
use, this report is made. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (all ervors and omissions
excepted); but Core Laboratories, Inc. and its officers and employees, assume no mspom:xbllhry and make no =armanty or representations as to the produc-
~iiiems  mmman Anaratian  An reafirahlanece of anv 0il. zas or other mineral well or sand in connection with which such report is used ar relied ujon.
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CORE LABORATORIES, INC.
Petroleum Reservoir fngbleenhg

DALLAS, TEXAS 75247

Page 4 of 8
File SCAL-308-80257

Acoustic Velocity Data
Geis No. 1 Well

Sample Number: 43 F8 85 86 90
Porosity, Percent: 9.9 3.0 3.3 8.2 4.7
Depth, Feet 3481-82 3482 3484-85  3485-86 3489-90
Effective Overburden
Pressure, PSI Transit Time, Micro-Seconds/Ft.
500 58.74 56.15 52.65 55.05 52,14
1000 $7.15 55.57 51.33 54.12 5175
1500 55.03 55.00 51.06 53,50 51.56
2000 55.03 54.43 50.80 53.50 53537
2500 54.50 54.14 50.27 53.18 5118
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ini i i i i lied by the client to whom, and for whose exclusive and £ N
Tese analyses, cpinions or interpretations are based on observations and material suppli y 3 g TR ey
use, this Z’?:!)l"t ;i,s made. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (all errcrs and cmissions
excepted) mut Core laboratories, Inc. and its officers and esployees, assume no responsibility and make NO “AITANTY OF representat.icns as to the procuce
tivity, ;n:*e.r operation, cr profitableness of any oil, gas or other mineral well or sand in connection with which such report is used ar relied ugon.
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CORE LABORATORIES, INcC.
Petroleum Reservoir frg[neer{ng

DALLAS, TEXAS 75247

Page 2 of 8
File SCAL-308-80257

Acoustic Velocity Data
Kansas ORQ No. 1 Well

Sample Number: 21 24 28 3i 33
Porosity, Percent: 4.1 9.0 525 6.2 3.1
Depth, Feet 1420-21 1423-24 1427-28 1430-31 1432-33
Effective Overburden
Pressure, PSI Transit Time, Micro-Seconds/Ft.
500 o1 535 31l 63.01 56.36 51.72 54.17
1000 5231 62.70 55.42 51/.26 53.95
1500 52431 62.54 54.63 5103 53.95
2000 51.80 62.39 53.84 50.80 53.95
2500 51.30 62.23 532241 50.80 53.95
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These analyses, opinions or interpretations are based on obscrvations and material suppl@ed by the client to whom, and for whose exclusive and confidential
use, this report is made. The interpretations or opinions expressed represent the best judgement of C::m Ladoratories, Inc. (all ervors and omissions
excepted); but Core Laboratories, Inc. and its officers and employees, assume noO responsibility and make no warmanty or representations as to the produc-

© tei smmmnm Anararinn Ar rafitableness of any oil, gas or other mineral well or sand in connection with which such report is used ar relied upon.




10

of

SCAL-308-80257

5

Page
File

Kansas

lLabette

INC.

Formation
County
State
1500 psi

DALLAS. TEXAS

155

Petroleum Reservoir Engineering

CORE LABORATORIES.

Porosity, Percent

.

United States Department of
Effective Overburden Pressure

Well _______Kansas ORD No., 1

B
= s
SERaNs bt ot e S
b4 - - SEE -4 44
S8 - b EEEEane. L4
BE NE L SeEen
L NRERIERG t44-+ L L1
4444 + 4+ 4 4444+ H o
L4
t N EEE R R - . - 144
R - -+ 4 1+t 441 4+ 4
b 4 b4t 44} -4 ...IJ. SEEES
- 4 "W aEs SESEEEE RS SEERS
- - L4444 4 44 444 - - - .
t - +t+ RN 444
41 a8 SEGESEEEE
.. SHERSEENRNS
= 444 44+
. A i@ 41 44
44 444 - 444 -t
s 143 . 44 4
4 44 444 49 2
. - . . B
44 1 K
44 + $- R 44
4-4-4 i aWE 444
o 44ttt
4 44
444444 4444 ..T.v 444+ 444
ne HH
+ 4444 444+ 14
b4 4444 b4 4
-4
SEBN 2 o
44 - AT T_ -4 44 A+ . -
444 @ E D EE A A4 [k 4
-4 -4 b-t-1 bt 4 41 Lv.ﬁl 444444 <44 +
= 4 -4 44 44 - 4 b+ 4 4 +4- -
. - A4+ - e % {4 .. SEEETRESREEES -
& ANNDE adr & 5 = 07 16
L4 b4
4 L
414+ 444 -4
4 + 411 b4
b4 1444 b4
L
411 +4-1
44+ H- 444 -4 4
44 411
-4
4 +1
-+ 44
44 41 444
t4 4
+ 4
4414 -
441 44444 444
-4
b4 44
44444 +4 4
by =
H
b 44
444
b4
-+
o
=
.
-
= $- 4+ 444
+ J -

Company._
Field

45
47
49

— ™ wn ~ o))
wn wn wn wn wn

3 4/SPUODSIS—-OUD LW ‘BwE) 3 Lsueda]

61
63
65



	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156

