
~oo) 
';(9o 
o, J/- /1 I (J.. 

PRELIMINARY DATA FROM ARBUCKLE TEST WELLS, 

MIAMI, DOUGLAS, SALINE, AND LABETTE COUNTIES, KANSAS 

U.S. GEOLOGICAL SURVEY 

Open-File Report 81-1112 

Prepared in cooperation with the 

KANSAS GEOLOGICAL SURVEY, 

KANSAS DEPARTMENT OF HEALTH AND ENVIRONMENT, and 

U.S. ARMY CORPS OF ENGINEERS 

I \IIIII IIIII 1111111111 IIIII~~ 1\(li~~il\\~~mlill\1111 Ill~ IIIII Ill\ Ill\ , 
3 1818 00072119 9 ---



United States Department of the Interior 
GEOLOGICAL SURVEY 

Water Resources Division 
1950 Avenue A - Campus West 

University of Kansas 
Lawrence, Kansas 66045 

October 7, 1981 

U.S. Geological Survey Library 
Room 4Al00 
National Center 
12201 Sunrise Valley Drive 
Reston, VA 22092 

Attention Librarian: 

The enclosed report, 11 Preliminary data from Arbuckle test wells, 
Miami, Douglas, Saline, and Labette Counties, Kansas, 11 by Tony Gogel, 
has been approved for release as U.S. Geological Survey Open-File 
Report 81-11 12 . Copies are being made available for inspection at the 
agency's libraries in Reston and Denver, at the Interior Department 
Library in Washington, D. C., and the Public Inquiries Office in Denver. 
Also, copies are now available for purchase through the Open-File Services 
Section, U.S. Geological Survey, Denver, Colorado. Release of the report 
is to be announced in the December 1981 list of New Publications. 

Enc. 

·oCT .15 



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 Multi ply by To obtain SI unit 

inch 25.4 millimeter 

foot 0.3048 meter 

mile 1.609 kilometer 

gall on per minute (gal/min) 0.06309 1 iter per second 

pound per foot 1.488 kilogram per meter 

pound-force per square inch 6.895 kilopascal 

(lbf/ in2) 

degree Fahrenheit (OF) ( 1) degree Celsius (°C) 

1 
Temperature oc = (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 

Preliminarydata are presented fortest wells inKansasthat 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 were drilled in ~1i ami (site 1), Douglas (site 2), Saline (site 

3), and Labette (site4) Counties, Kansas. Depths of the wells ranged from 1,816 

feet inLabetteCountyto3,665 feet inSalineCounty.All wellshave surface cas

ing installed to depths well below the base of freshwater. The wells were cased 

from 1 and surface to near the top of the Arbuckle Group; the rema i rider of the hole 

was left 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 ofcore 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 

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

logs also were run at some sites. 
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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 oil 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 toinclude 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 installed in Miami (site 

!),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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This report was prepared to present the preliminary hydrogeologic data 

obtained from the drilling and testing described above. The report provides 

descriptions of the test-hole drilling and coring. lithology of stratigraphic 

units. geophysical logs run during drilling. well development. hydrologic testing. 

and water-quality sampling. 
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by Mr. Cole are those of the Kansas Geological Survey and differ somewhat 

from those used by the U.S. Geological Survey. 
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Sample Library . Wichita. Kans. Also. flow logs and. at o,ne 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. 
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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 reproductions 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 1 og was made of the entire core to all ow exact 

correlation with 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 appraisingsomeof therockpropertiesof theArbuckleGroup andin 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 sites 2 and 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 install a

tion was to appraise the hydrologic conditions at each site. This was accomplished 

principally through the use of drill-stem tests, which are conmonly used by the 

petroleum industry to measure pressures and to collect formation water samples 

from isolated geologic intervals. 

The typi ca 1 dri 11- stem test may consist of six phases that are discussed here 

in general as related to the pressure graph in figure 2. 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-8 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"periodisto removethe effects ofabnormal pressurebuildup 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. 
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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 again closed and the "second shut-in" period is traced (segment 

G-H) as the formation pressure bui 1 ds toward static pressure. When this fifth 

phase is tenni nated, the packers are unseated. At this point the pressure recorded 

is tenned the"fi na 1-hydrostati c" 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 sixth or 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 ca 1 cul a ted 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 byusingamethod described byRamey,Agarwal, and Martin(1975). 
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TEST HOLE 1t WATSON NO. 1 

Drillingl Loggingl and Well Development 

Test hole 1l also designated as Watson no. 1l was located in the SEl/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 Oil 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 2l158 feet, about 63 feet below 

the top of the Precambrian basement rocks. A 7 7 /8-i nch diameter hole was 

drilled l and a 6 1/ 4-inch diameter surface casing was installed to a depth of 150 

feet belowland surface. The remainder of the hole was drilled 5 5/8 inches in 

diameter(table1). A sampledescription log, shown in figure 4, was determined 

from rock cuttings that had been collected during the original drilling. 

The Houston Oil 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 2l184.5 feet. Dual-induction 

laterolog, sonic, and compensated neutron-formation density logs were run as 1 isted 

in table2. Twodrill-stemtests were completedinthetest hole(see "Hydrologic 

Testingl" 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. Centralizerswere placedat thetop ofalternate joints(atabout 80-

foot intervals), and the annular space was cemented from the base of the casing to 

land surface. The final well-construction details are shown in figure 5. 
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Table 1.--Hole-history data and records of borehole and casing. test hole 1 

Location: SE1/4SW1/4SE1/4 sec.18. T.18 s .. R. 23 E •• Miami County. Kansas 

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

Beginning date: December 7. 1979 

Completion date: December 15, 1979 

Total depth: 2,184.5 feet 

Borehole record Casing record 

Depth interval Diameter Outside Weight Wall Grade 

(feet) (inches) diameter (pounds per thickness 

(inches) foot) (inches) 

0 - 150 7 7/8 6 l /4 

150 - 2,158 5 5/8 4 l/2 10.50 0.224 K-55 

2,158 - 2,184.5 4 3/4 

16 

Depth 

interval 

(feet) 

0 - 150 

0 - 1,253 
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Figure 4.--Sample description log of rock types in test hole l. 

18 



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

[Logs avail able in Kansas Geological Survey, Well Sample Library, Wichita , Kans.] 

Run Depth Logged interval 
Type 1 og Date number (feet) (feet) 

Dnll er Logger 

Schlumberger logs 

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

1 a tero 1 og 

Son ic, 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 

fo rma tion density 

1 og 
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Vertical Datum of 1929 

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 detennine 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 1 ower part of the 

fonnation, 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. 

21 



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

Group, test hole 1 

Time Specific Chloride Density 
(hours) conductance concentration (relative to 

(micromhos per ( mi 11 i grams 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 thelower part of theArbuckleGroup(as indicated byVirgil 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. A 1 so 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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Test 
num-
ber 

N 
~ 

1 

2 

Table 4.--Summary of drill-stem test data. test hole 1 

[All depths are measured from ground level, 843 feet above National Geodetic Vertical Datum of 1929. 
Pressures are reported in pounds-force per square inch (lbf/in2).] 

Formation Interval Gage Flow pressures Shut-in Hydrostatic Remarks 
tested depth (lbf/in2) pressure pressure 
(feet) (feet) ( 1 bf I i n2) (1 bf/in2) 

First period Second period I nita 1 Final Initial Final 
Initial Final Initial F1 nal 

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 

11 Hunton 11 
- 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 
L____ ___ ._ 



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 reamed with a 13 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 d ~ illing 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 logs 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 Surveytopographic map); 1,115 feet 

(Kelly bushing) 

Beginning date: December 30, 1979 

Completion date: March 30, 1980 

Total depth: 2,985 feet 

Borehole record 

Depth i nterva 1 Diameter Outside 

(feet) (inches) diameter 

(inches) 

0 - 238 13 3/4 10 3/4 

238 - 2,408 9 7/8 7 5/8 

2,408 - 2,985 6 3/4 

Casing record 

Weight Wall Grade Depth 

(pounds per thickness i nterva 1 

foot) (inches) (feet) 

40.50 0.35 K-55 0 - 238 

26.40 0.34 K-55 0 - 2,398 
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Table 6.--Log-index sheet, test hole 2 

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

Type 1 og Date Run Depth Logged 
number (feet) interval 

Dnll er Togger (feet) 

Schlumberger logs 

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 1 og 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 1 ogs 

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 to 2, 968 feet, about 6 feet bel ow the top of the Precambrian basement 

rock. A sample description log of rock cuttings obtained in test hole 2 is shown 

in figure 8. A core was taken of the basement rock from 2,968 ' 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 to370 feet, and the well was pumpedwithairfor8 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 ?.--Results ofchemical analyses ofwater produced fromtheArbuckleGroup, 

test hole 2 

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

Constituent 

Dissolved silica (Si02) 

Dissolved iron (Fe) 

Dissolved manganese (Mn) 

Dissolved calcium (Ca) 

Dissolved magnesium (Mg) 

Dissolved sodium (Na) 

Dissolved potassium (K) 

Dissolved lithium (Li) 

Dissolved sulfate (S04) 

Dissolved chloride (Cl) 

Dissolved fluoride (F) 

Nitrogen (N02 + N03 as N) 

Dissolved boron (B) 

Total bromide (Br) 

Total iodide (I) 

Dissolved solids, residue at 180°C 

Total alkalinity as CaC03 

Total hardness as CaC03 

Noncarbonate hardness as CaC03 . 

Specific conductance (micromhos per centimeter at 

pH, units 

Radium 226 (Ra226) (picocuries per liter) 

33 

Concentration 

18 

0.42 

0.3 

2,900 

780 

16,000 

240 

6.1 

1,300 

31,000 

2.6 

0.0 

12 

120 

1.8 

54,800 

120 

10,000 

10,000 

70,200 

6.7 

160 



Hydrologic Testing 

Standard double-packerdrill-stemtestswere run onfivedifferentintervals 

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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Test 
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ber 
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4 

5 

Table 8.--Summary of drill-stem test data, test hole 2 

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

Fonnati on I nterva 1 Gage Flow pressure Shut-in Hydrostatic Remarks 
tested depth ( 1 bf /i n2) pressure pressure 
(feet) (feet) (lbf/ in2) (1 bf/in2) 

First period Second period 
Initial Final Initial Final Initial Final Initial Final 

Lansing - 612-955 589 15.0 20.0 24.0 39.0 161.3 160.3 309.6 310.6 60 feet mud. 

Kansas City 

Groups 951 214.8 221.8 223.8 238.9 360.4 356.4 508.0 510.0 

Mississippian 1, 715-1,896 1,634 161.3 311.8 298.0 336.6 543.2 537 .3 945.9 941.0 540 feet mud. 

System 
1,892 573.8 674.2 622.0 668.3 691.9 684.0 1,089.9 1,087.9 

Viol a 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. 

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 dri 11 stem. 

Lamotte 2,934-2,985 2,910 61.3 338.6 351.4 610.9 1,067.1 1,065.2 1,305.3 1,186.7 1,385 feet 
saltwater. 

Sandstone 
-----



TEST HOLE 3, GElS NO. 1 

Drilling, Logging, and Well Development 

Test hole 3, also designated as Gei s no. 1, was 1 ocated 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 

reamed with a 14 1/2-inch bit, and a 10 3/4-inch surface casing was installed to 

a depth of 280 feet and cemented to 1 and 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 1 ocati ons 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. 
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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: March 8, 1980 

Completion date: April 1, 1980 

Total depth: 3,665 feet 

Borehole record 

Depth interval Diameter Outside 

(feet) (inches) diameter 

(inches) 

0 - 296 14 1/2 10 3/4 

296 - 3,345 9 7/8 7 5/8 

3,345 - 3,665 6 3/4 

Casing record 

Weight Wall Grade Depth 

(pounds thickness interval 

per foot) (inches) (feet) 

40.50 0.35 K-55 0 - 280 

26.40 0.34 K-55 0 - 3,343 
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Table 10.--Log-index sheet, test hole 3 

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

Run Depth Logged 

Type 1 og Date number (feet) interval 

Driller Logger (feet) 

Schlumberger logs 

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, boreho 1 e 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 1 ogs 

Flow log, 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 sampledescriptionlog ofrockcuttings intest 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 on the lower part 

of the hole (see 11 Hydro l ogic Testing , 11 p. 39). Again, locations of packer seats 

we re selected on the bas i s of sample cuttings , drilling time, and electrical

l og 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 submers i b 1 e pump was i nsta 11 ed 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.--Resul ts of chemical analyses of water produced from the Arbuckle 

Group, test hole 3 

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

Geological Survey.] 

Constituent 

Dissolved silica (Si02) 

Dissolved manganese (Mn) 

Dissolved calcium (Ca) 

Dissolved magnesium (Mg) 

Dissolved sodium (Na) 

Dissolved potassium (K) 

Dissolved lithium (Li) 

Dissolved sulfate (S04) 

Dissol ved chloride (C1) 

Dissolved fluoride (F) 

Dissolved nitrogen (N02 + N03 as N) 

Dissolved boron (B) 

Total bromide (Br) 

Total iodide {I) 

Dissolved solids, residue at 180°C 

Total alkalinity as CaC03 

Total hardness as Caco3 

Noncarbonate hardness as CaC03 

Specific conductance (micromhos per centimeter at 25oC) 

pH, units 

Temperature (°C) 

45 

Concentration 

22 

0.16 

260 

80 

2,300 

50 

0.93 

980 

3,500 

3.6 

0.03 

3.3 

14 

0.18 

7,510 

200 

980 

780 

11,400 

7.4 

32 



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, accordingto Cole 1 s log (fig. 11), in the Lansing

Kansas City Groups between 1, 980 and 2,200 feet, in Mi ssi ssi ppi an rocks between 

2,616 and 2,804 feet, in the 11 Hunton Group 11 between 2,970 and 3,070 feet, in the 

Viol a Limestone between 3,132 and 3,200 feet, and in the upper part of the 

Arbuckle Group bet'l~een 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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Test 
num-
ber 

1 

2 

-+=:> 
-.....J 

3 

4 

5 

Table 12.--Summary of drill-stem test data. test hole 3 

[All 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).] 

Formation I nterva 1 Gage Flow pressures (lbf/in2) Shut-in Hydrostatic Remarks 
tested depth F1rst per1od Second per1 od pressure pressure 
(feet) (feet) Initial Final Initial Final ( 1 bf /i n2) (lbf/in2) 

In1t1al F1nal In1t1al F1nal 

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 2,197 117.5 521.6 424.6 790.9 1,032.5 1,022.6 1,143.9 1,126.2 saltwater. 

City 

Groups 

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 
sa 1 twater, 

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 

"Hunton 2,970-3,070 2,954 190.6 1,057.3 1,114.6 1,201.0 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. 

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 

Arbuckle 3,384-3,498 3,369 739.4 1,392.5 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 ORO. 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). 

A 9 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-i nch 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 logs were run in the hole as listed in table 14. 
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Figure 12.--Location of test hole 4, Labette County. 
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Tabl e 13 . --Hole-history data and records of borehole and casing, test hole 4 

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

Ground elevation: 933 feet (from U. 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 

Depth interval Diameter Outs ide 

(feet) (inches) diameter 

(inches ) 

0 - 237 14 1/2 10 3/4 

237 - 875 9 7/8 7 5/8 

875 - 1,816 6 3/4 

Ca s ing record 

Weight Wall Grade Depth 

(pounds thickness interval 

per foot ( inches) (feet) 

40 .50 0.35 K-55 0 - 220 

26. 40 0.34 K-55 0 - 875 
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Table 14 .- -Log-index sheet, test hole 4 

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

Type 1 og Date Run Depth Logged 

number (feet) interval . 
Dri 11 er Logger (feet) 

Schlumberger logs 

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 

ti on density 1 og 5-14-80 2 1,816 1,815 875 - 1,814 

U.S. Geological Survey 1 ogs 

Temperature 6-12-80 1 1,816 1,816 850 - 1,800 

Flow logs, spinner and 7-14-80 1 1,816 1,816 950 - 1,600 

brine ejection types 
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A 7 5/8-i nch diameter casing was installed to a depth of 875 feet and cemented 

in place to 1 and surface. Subsequent to casing installation, a 6 3/4-i nch diameter 

hole wasdrilledtoadepthof 1,419 feetwhereacorewascollectedof theArbuckle 

rocks from 1, 419 to 1, 434 feet (Appendix B). Then, drilling continued to a depth of 

1,816 feet where ci rcul ati on was 1 ost. Repeated efforts to regain ci rcul ati on were 

unsuccessful, and the decision was made to complete the hole at that depth. The 

sampledescriptionlog ofrockcuttings intest hole4 byVirgil B. Cole indicates 

that drilling ended in the Gasconade Dolomite of the Arbuckle Group (fig. 14). 

Anotheridentical seriesofelectrical logswasrun onthe partof theholebetween 

873 feet and the total depth (table 14). Three drill-stem tests were run on Arbuckle 

intervals in the lower part of the hole. Mechanical problems were encountered in 

one of thetests(see"HydrologicTesting," p.49). Thelocations ofpacker seats 

for these tests were selected on the basis of sample cuttings, drilling time, and 

electrical-log inspection. 

The well was cleared of drilling mud and developed by surging and pumping 

with airinthreestages, similartothe methodusedintest 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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Figure 14.--Sample description log of rock types in test hole 4. 
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Table 15.--Resul ts of chemical analyses of water produced from the Arbuckle Group, 

test hole 4 

[Results given in milligrams per liter, except as noted. Analyses by u.s. 
Geological Survey.] 

Constituent 

Dissolved silica (Si02) 

Dissolved manganese (Mn) 

Dissolved calcium (Cal 

Dissolved magnesium (Mg) 

Dissolved sodium (Na) 

Dissolved potassium (K) 

Dissolved lithium (Li) 

Di ssolved sulfate (S04l 

Di ssolved chloride (Cl) 

Di ssolved fluoride (F) 

Dissolved nitrogen (N02 + N03 as N) 

Dissolved boron (B) 

Total bromide (Br) 

Total iodide (I) 

Dissolved solids, residue at 180°C 

Total alkalinity as CaC03 

Total hardness as caco3 

Noncarbonate hardness as CaC03 

Specific conductance (micromhos per centimeter at 25oC) 

pH, units 

Temperature ( oc) 

56 

Concentration 

22 

0.48 

857 

260 

5,500 

90 

3.6 

110 

11,000 

2.7 

0.06 

4.6 

4.6 

0.68 

18,400 

290 

< 3) 200 

2,900 

30,000 

7.3 

30 



Table 15.--Resul ts of chemical analyses of water produced from the Arbuckle 

Group, test hole 4 -- Continued 

Constituent 

Dissolved aluminum (Al) 

Dissolved antimony (Sb) 

Dissolved arsenic (As) 

Di ssolved barium (Ba) 

Dissolved beryllium (Be) 

Dissolved cadmium (Cd) 

Dissolved chromium (Cr) 

Dissolved cobalt (Co) 

Dissolved copper (Cu) 

Dissol ved lead (Pb) 

Dis solved mercury (Hg) 

Dissolved molybdenium (Mo) 

Dissolved nickel (Ni) 

Dissolved selenium (Se) 

Dissolved silver (Ag) 

Dissolved strontium (Sr) 

Dissolved vanadium (V) 

Dissolved zinc (Zn) 

Radium 226 (Ra226) (picocuries per liter) 

57 

Concentration 

0.03 

0.001 

0.012 

< 0. 5 

< 0.003 

0.022 

0.020 

< 0.008 

< 0. 025 

0.110 

0.0006 

< 0.025 

0.002 

0.001 

0.0 

< 250 

< 0.008 

0.013 

120 



Hydrologic Testing 

Five standard double-packer drill-stem tests were run on parts of the 

Mi ss i ssippian 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- i n pressure is indicated by the flow pressure at the end of the first 

fl ow period. The results of drill-stem test 3, which was run on the lower 

part of t he Mi ssi ss i ppi an and the upper part of the Arbuckle also show that 

the best estimate of shut-in pressure is i ndicated by t he flow pressure at 

the end of the first f l ow period. For these reasons, the reproductions of 

the dri l l -stem charts are not included inAppendixA. Drill-stem test 4, accord

ing to Cole•s log (fig . 14), was run on the Arbuckl e 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 t he am ount of fluid recovered 

are given in table 16 . The rep ro duction of pressu re graphs and data provided 

~the contractor for drill- s tem te st s 4 and 5 are given in Appendix A. 
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Test 
num-
ber 

1 

2 

Ul 
1.£) 

3 

4 

5 

Table 16 . --Summary of dr111-stem test data. test hole 4 

[All depths are measured from the Kelly bushing. 938 feet above Nation~l Geodetic Vertical Datum 
of 1929. Pressures are reported in pounds-force per square inch (lbf/in2).] 

Fonnation Interval Gage Flow pressures Shut-in Hydrostatic 
tested depth (1 bf I i n2) pressure pressure 
(feet) (feet F1rst period Second per1 od (1 bf /i n2) ( 1 bf /i n2) 

Initial Final Initial Final Imt1a Fl na 1 In1t1a1 F1na1 

Mississip- 680-875 - Misrun 

pi an System 

Mississip- 626-875 606 69.3 186 . 1 304 .9* 293.0* 349.5* 343.5* 353.4 330.6 

pi an System 871 166.9 271.1 391.9* 376.2* 432.2* 430.2* 442.0 426.3 

Mississip- 875-1,151 841 82.1 252.4 250.4 257.4 - - 412.8 411.8 

pi an System - 1,148 256.9 400.8 402.7 407.7 - - 565.0 562.1 

Arbuckle Group 

Arbuckle 1,230-1,443 1,217 255.4 417.8 415.8 418.8 418.8 418.8 595.2 573.6 

Group 1,440 479.1 522.6 522.6 522.6 522.6 522.6 707.1 679.4 

Arbuckle 1,516-1,816 1,494 327.0 495.8 496.8 541.5 542.6 541.5 544.6 538.4 

Group ' 
1,812 676.7 675.6 685.0 686.0 685.0 686.0 689.1 682.9 

-~ 

* Questionable values due to mechanical problems. 

Remarks 

725 feet 
slightly 
water-cut 
mud. 
Question-
able test. 

480 feet 
water-cut 
mud. 
Question-
able test. 

1,000 
feet 
muddy 
water. 

1,185 
feet 
muddy 
water. 
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Appendix A.--Drill-stem test charts. 
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,. Gouge~o-
--

')fifi Dept h 1 2 29' r. Cloc k N o . 1 7'119 1 2 h o ur 
T ic k e t 

5 225 93 \ N o. 

r First First Se cond Secon d n ,l rd Third 
Flow Period C losed In P ressure Flow Pe riod C losed In P ressure Flo w Period Closed In Pressu re 

Time O.ff. PS IG Time Doff. Log _!_±_Q_ 
PSIG Time Doll , PSIG Time Dell . Log_!_±_Q_ 

PSIG Time Dell , PSIG Ti me Dell. Loo..!._:!:_Q_ 
I' S IG 

.ooo·• T•mp. .000" 
Te m p . 

.000" 
T r mp, 

.000 " 
Trmp , 

.000" 
T~ mo. 

.000 ' ' 
T•mp , 

Corr . 0 Corr. Corf, 0 Corr . Corr . 0 Con· . 

0 000 - 154.tl .000 _4]0 .2 . 000 ~70 . 2 .000 4 70.2 
I .0068 355.'l . 0069 41-o.-2 . 00b9 ~70.2 . 0060 470.2 
2 0136 384.1 . 01 39 470 .2 .0139 470 . 2 .0137 470.2 
3 .0205 407.9 .0209 470.2 . 0209 470.2 .0205 470.2 

"' . 02Z3 429.7 .0278 470. 2 . 0278 470 .2 .0274 470.2 
5 0341 445.5 .0348 470 .2 .0348 470 . 2 .0342 470.2 
6 0409 454.4 .2990 470.2 .2990 470. 2 .4240 470.2 . 
7 0477 461.3 
8 .0546 465.3 
9 .0614 466.3 

10 .0682 467.3 
II . 0818 1168.3 
12 .0955 469.3 
13 .1091 470.2 
I-I .1227 470.2 
15 .1364 470.2 

.1500 470.2 
Gouge No. 239 Depth 1744' Clock No. 17418 . hour 12 

0 

I 
2 

3 I 

4 

5 

6 

7 -w?OR( !STATIC ITE7\SE: 704.7 
8 

9 -
10 

11 

12 

13 

14 

15 

Reed ing lnlervol * ** ** **** Minul es 

REMARKS: *-First 10 intervals egua_l to lminute each; last 6 intervals -~ual to 2 nnn~te~ each. **-F1rst b 1nterva1 ~-~ua.!_ 
1-f-ir)ute each; last interval equal ~.0 38 minutes ***-First 5 intervals equal to lmi inute each; last interval equal to 

ITllTJU tes. 

r oR M 11) - A I - I" riiNT a. O I N U , I . A , SPECIAL PRESSURE DATA l.ll rt .. £ ' S ts •tt U C f / h 
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I 

r 

FLUID SAMPLE DA7A 
~ -f, : <er -: tl 

D:>te , 1-14-80 1 -: u rr:. ~~ 7 0 8573 ~~ ~'--m-~-~.-, -P,-e~-~u-r_e ________________ ~.P~.~s~. I .~G~. -o~:~~-u~d-oc-e-t-Y.-in-d----~O~P~E~NY!H~O~lrE--------H~t~~~~~~------~!g 
>V ~ ----------------- • o I ibun on ' 
•ccovery: Cu. F I. Gas t-o!_J_o_:. _____ P_A_C_K_, E_R __ .::...DS.::...T..:_ ______ D_,_· s r_r_•c_t --~O~B.=.E.:...:R.=.l~l.:...:N:._ ____ ---j ;J 

I - ::> cc . Oil o 
cc . Wat er 

cc. Mud 
------~---- ~-Te_s_re_, __ H_.L_._N~U'-T....:T~I~II~G~ __ w_itn_e_~_~F~. GREGORY 

I --- -

Tot. liquid cc. ----------------------
Drilling 

1c_o_n_,,a_c_to_r~W~ES~T~E~R~,N~W~E~L~l~A7r~ID~P7U~r1~?~~~----~D~R~~ Grovity _______________ • API @ _______ "F. r-:-------=-E_Q __ U_I-;-P __ M __ E_N __ T __ &~~H __ O ___ LE-;:;--:-D-;--A_T __ A ________ -j w 

Go~ /Oil Rat io cu. tt./bbl. Formation Testec. Lc:."'ls .. ~ c.._ Kansa s City 1 

Recovery Mud 

K<COvery Mud Fil trate 
Mud Pit Sample 
Mud Pi t Sample Fil trate 

RE..S ISTIVITY 

@ 
----

@ ---
@ ---@ 

--
@ 

-

"F. 

"F . 

"F . 
"F. 

"F . -

CH LORIDE 
CONTENT 

Eleva r ion - '-L><."'t;'i-'-;1:".;1:-;0:;-;-1 ----"'-'--"---"-~-----------F-
1. N 

Vl 
Net Productive lntervo l __ ~-,.-· -=J'-Y.;:;'· ~·J.._1-;-:----------------....:F....:.:..t. 

p;>m All Depths Me-:~sured From Kelly Bush i nq 
---ppm Tota l Depth -;:9:-;:5:-;:5:-;1~----------'----------------

Fr. ~ p;>m r ~Moin Hole / Casing Size 9 7/8 II -.....J 

------ ppm Drill Collar Length 260 1 

ppm Drill Pipe Length 323 1 ------
2.25" I. D""'.--:::--::--=-:::-:-:---------
2.150" I. D. ______________ .-

Mud Wei9ht 10.2 vis 44 
Poclo.erDepth(s) 606-612 1 

Depth Tester Va lve 58 7 1 SEC ell: Fr . 

tl TYPE AMOUNT Depth Bock Cushion Ft. Pres. Valve 
Surface 
Choke . 25" 

5ortom 
Choke . 7 5" 

Recovered 60 Feet of mud 
' 

>~ . 

~ z ~ r-------------------------~----------------------~------------------------------------~ 0 

I :r 
(/) () 
0 z 
z -
::) w 
0 a: 
a. < 
z ::J 

0 . (/) 
w 
a: a: 
::J w 
(/) Q. 

(/) w 

-

Gauge 7505 

soo,_ Gauge 7504 

~ () 
Q. a: 

0 
IJ.. 

1000L_ ______________________________ _ 

0 

TEMPERA TUR£ I Gauge No. 

~otn : 

TIME 

7 505 I Gauge No. 7504 
589 Ft . ~oth· 951 TIME I 

Gauge No. 

Ft . ~otn· Ft . l 

., 
0 

- 3 

;-
0 

< n 
~ > 

-.. ---l 

- ,_ 
- () 

0 
c 
~ 
-c 

Cl 
0 
c 
C) 
I 
> 

Est. 12 Hour Clock I 12 Hour Clock I Hour Clock I Tool 
"F. 1-::-BI:-a-n:-ked __ Of __ f-7-;N..::o'--:....:.:::~::::.:.::~!-1 -B-Io-n-lo.ed-Otf--.;;Y.=.e_s....:....:.::.::..;._.::.__;:..::....;t-:B:-;-Io-n-;-k-ed~Otf:-;;---------, Ooened 1110 

A.M. Vl 

P.M. 
A.M. 950 1 I I I Opened 

I Actual "• "F. Pressures Bypass 14..QQ. P.M. 
Xu. Pressures Pressures Reponttd Comolfte<l 1 

I .~ I Field I Offi~ I Field I Offi~ Field Off,~ 
' nlt•ol Hydrostatic ..) U l 3 Q9. . 6 I 5 08 . 0 

I £~ Flow Fln~it~ia.:_l t-' -~l~ u~--~~~l5...J5J)_D__-+I ---+~2~1~4~-~~~+----t'----~~-123TI 
~~-~~Fiino~l~c~u--~2~~LJ1Q_ __ ~I-----+~2g2~l~~~~~-----t'------~t-~44--l 

; ~~C-Io6sed~in~~l~~---+~l~QUL33_~------+-~36~0~.4~4------r'------~~~~~~ 
~~ Flow---..,~ln~it~io~li--42~0------~-22~~J}JL ____ ~--------f-~2~2~3~.~8~-t--------1---------t~f!S---J(5~--~ ~~ ~ 30 .3..9_ _n_ I 238 . . 9- I 
t- Closed in j ~1~60;::-----+1 J.lf.9.ii.Q...J)_]_~~-_:_-{~3~5;6~. 4!,-. -f----f----~45-j.qs--j 

510.0 

66 

r 

I 

~~ 
n 
a. 

0 
0 
c 
C) 
I 
> 
Vl 



0) 

-....J 

[ Gouge No. 7505 Depth 

First First 
Flow Period Closed In Pressure 

J Tlmo O.rl. PSIG Time Derl. Log..!....±..Q. 
PS IG 

.000" 
Ttmp, 

.000" 
Temp. 

Corr. 0 Corr . 

0 .000 15.0 . 000 20.0 
I . 0202* 13.0 . 0133** 76.1 
2 . 0~72 14.0 .0332 1Q~ 
3 .0741 16.0 . 0531 126 .2 
4 .1011 17.0 . 0730 137 . 2 
5 .1281 18.0 . 0929 144.2 
6 .1550 20.0 .1128 149.2 
7 . 1327 152.3 
6 . 1526 154 .3 
9 .172 5 1..§6 .3_ 

10 .1 925 _jj~_ 
11 .2124 159 . 3 
12 .2323 160.3 
13 . 25 22 161.3 
1 ~ .2721 161.3 
15 . 2920 161.3 . 

Gouqe No. · 7504 Depth 
_Q_ .000 214.8 .000 ' _22J_.ll_ 

1 ~202* 214.8 .0132** _2LG~ 
2 -:G472 216 .8 .0331 .J.01l...2_ 
3 .0741 217.8 . 05~9 _3.2Ji.._3_ 
~ .1011 219.8 ~728 3.3]__..]_ 
5 .1280 220.8 . 0926 _3..11..._3_ 
6 .1550 221.8 .1124 ..3.4.9-'.L 
7 ~·2 3 _35_L_4_ 
6 .1 521 _32)_d_ 

_1_ .1720 J .5.5_._1 _ 
10 . 1918 __ 3_51. .. _4_ 
11 . 2116 3.5.8_~ 
12 . 231§__ 3 .59.~ 
13 .2513 ..3.6.0 . ...1 
14 .2712 _360 ... .1 
15 .2910 _160 .4 
Read ing Interval 4 3 
REMARKS: *-3 minutes **-2 min.ut~s 

P' O""' Ut - " 1- , niNT I O IN U . I . A , 

589' Clock No. 12869 12 hour 
T ic\.c. et \ No. 7 0857 3 

Second Second Third n.lrd I 
Flow Per iod Closed In Pre ssure Flow Per iod Clost!d In f'rc~ S\• rc 

Time Dell . PS IG Tlmn Dell. Log .!.....±._Q_ PSIG Tim• De ll . PS IG Time Oert. l I + 0 r~ lfj 

.000" 
Temp. 

.000" 
Temp . 

.000" TC'mO . 
.000" oo -

0
- Tr,- •o . 

Corr . 0 Corr . (orr . Co, . 
-

.000 24.0 .000 39.0 

. 04 59** * 25.0 . 020 92.1_ 

. 1115 29 .0 .040 1lhL -

. 1771 32.0 . 060 130.2 

. 2428 35.0 . 080 lJ~L 

.3 084 37.0 .100 J__1 .~L 

. 3740 39 .0 . 120 148.2 
!J~O _1!2)~-
. 160 li~ 
, 1!30 L5.~J- ---. 200 _l_5G...!L 
.220 157 .3 
. 240 _15._8_.]_ 
'-260 L5_9_._L 
. 280 _li_Q._3_ 
.300 _lliO 3 

951' Clock No. 7101 hour 12 
...... oo.o___ _ill~!:L . 000 Z.JJL_9_ 
....illl._64** ~225~..9- -lJ)_201 2.9.2_._L I 

112Z 229.9 .0401 __3_1_5_,_2_ 
_._1]_9_()__ _232....9_ -L06Q2 31J:L..L -
.....2_4_5_L_ _ 2_3_4_.._.9_ -Lo2o2 _3_3_l_.__3 _ 
.311Z W36_._9_ .1003 3_1_2_._3._ 

......3JJ3Q_ _2.38.......9_ _j --2_04 _3!1_6_._3_ -
-'J..iO.~- 3.1.!3_,_3 
.1 605 _3_~0-LJ 

_JJlQ_L J5L_4_ --
t-'-Z.Q_Q.L _3.5.3_._q_ ----_,_'{.2_07 15_4_._4_ -.2407 3_5_5_ . .L 
_,_2_6_0lL_ 3.5.6_._4_ -.2808 _35_6_ . .L 
-:Jato _3_5_n.4 

10 ) - t'v~ inu t c:; 

* ** -7 tnin_u_t.e_s 
I 

. . 

SPECIAL PRESSURE DATA LIT lL IJ ' ' tu , , H C • / H 
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FLUID Sf, MFLE DATA 2-7-80 Tic". et 
1'-;<,;<r. :.~r 

521 70 6 
':(~ I 
r ~ I 

Rt«l"'Y Water 
~t(Ovtry Mud 
~t<o•ery Mud Filt rate 

/l.ud Pit SOmple 
Mud Pit Semple Filtrate 

D~t e 
- ~-

Kond 
~ o.s.T. OPE l HOLE PAC KER 

Hol libunon .! g 
Locct ion El DORADO :- 0 

r---------------------------~~~----------~-----~~g 
---------- Tester ~\R . RIEDEL 1"\ R. GOGEL ? Witness 

RES IST IVITY 

__ @ __ •F . 

__ @ __ ·F . 

__ @ __ ·F. 

__ @ __ •F. 

@ •F . 

]] vis 

-
16?3 I 
1650 1 

1632 1 

1.0. -
1.0 .. - Z-15 " 

- 1715 I 

TYPE AMOUNT Depth Bock 
Ft. Pres. Valve 

Surface 
Choke Y. " 

Bot1om 
3/ 4" Choke CU!hion " 

Recovmd 540 Feet of Mud >"' j----_------------~~~--------------------------------.----------------------------------~~ g~ ? 

fr~R~~~~~~b~----~C_h~a~r~t~s~i~n~d~i~c~a~t~e~s~e~v~e~r~e~p~1~·u~g~gLi~n~g~o~f~a~n~c~h~o~r_tp~e~r~f~o~r~a·~~l~·o~n~s~.~------------~a 3 

I J: 
Ill () 
0 z 
z -
::> w 
0 a: 
c. < 

Or, , ___ _ 

z :::> 
- 0 500 
• II) 

w 

----- _______ , 
' 

il..____._j\ \ 
' \ 

' 

Gauge 566 

II 
1' .... ----- ___ 1'--- -- -------------1 

I 
I 

r 
I 

( 

I 
t 
I 
I 
I 
I 
I 
I 
I 
I a: a: 

::> w 
Ill Q, 

IJ) 

\ 
\ 

' \ 

1 
I 
I 
I 
I 
I 

Gauge 2391 / 
I / 

w ~ 1000 
a: a: 
Q, 0 

II. 

... , 

0 

' ' '--I 

TIME 

I / 
t/ 

r-------~r-~~~~~--------------~~~----~~~~--------~----~~~---48 
TEMPERATU RE Gouge No. -sob I Gouge No. 239 . Gouge No. I TIME c: 

- 1634 I ( 18' 92 I (00 : 00-2~ : 00 h~ . ) C') -----r;c,~-+~D~to~th~:----~~~------F~t~.~D~eo~t~h:~--~- ~~~--_£FLt.~D~•~ot~h~: ------------~Ft~. ~~~~~~--~-l;: 
10 

alc.~~------1~L~~H~ou~r~C~l~oc~k~------~-·1~-2~H~o~u~r~C~Io~c~k~I----------~H~o~u~r~C~loc~k Tool ~ 
Est. O ' F 1 Blanked Off Blanked Off Yes I Blanked Off O::>ened 12 56 

I I I Opened 

~ctuol 'F. B 1830 P ressures Pressures Pressures ypcss Cornpuled 

I. 

r-::=-- I I 1 Reponed 
1 Field Office Field Offic• Field Office 

~-d~~~~o~t~ic~~9~5~7-----4~9~4~5~-~9~--~--------~~1~0~8~9~.9~~~~------~----------~~M~in~ul~e~s-j~M~in~ul~es~---
C~ Flow --;ln:::it~io.:....l f-~1 ~5g8 ____ -t-..!.126J.l ...:.-~3~ __ .J_~-----+_.15!!._7~3.:..· ~8--f.-------11,---------f----:s~---TI ~1--1~ 
•: Fino! 327 311.8 I 674.2 34 33 o 

~sedin 544 1543 .2 - 691.9 I I 60 I 64 

n Flow -;'n:it:::;io.:....l t-~3~2:.f7;--~...!2~9;t:8~. !-lO __ t----~~6~2~2~-~0?--~----+-:------t-?n--t1R--:-I ~: Fino( 317 336.6 668.3 
20 18 

?' 
t----3.osed in 529 

537 3 684 O Z20 -219 ~ 
n Flow ~itiol . / . ~ 
~: ~Fi~no~l~----------~----------~--------~--------~--------~t---------l--------1--------~~ ~sedin I -
~'""~""'' 937 _ 941.0 ToR7 q I - ..\ 
JO,. ,.,_,, .. ,,, ... -... ---L ______ __:_~--------~_l ________ _l __________ L ________ .L--------_.L--------l..---------' 

'""~~ FORMA Tl ON TEST DATA lfTT\J,, • .,,."''" 

-

68 

:;- I'~ ;V> 
0 -i zlo 3n oiA 

z 
? 

-i 
~ .. 

0 
n 
I 

-...J 

(.Jl 

I 

__. 
c.::::> 
:;-1.0 
;;0"\ 
< e. 

c 
:z 
........ 
-l 
rn 
0 

V> 
-l 
> 
-l 
rn 
V> 



0 
1 

0 
1. 
2 
3 
4 
5 
6 
7 
8 
9 
10 

12 
13 

0 
1 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

~= -r ead fo r CIP ~ressurc :;n:e: kdov:n rEadl. ngs as ~er c sto~e r reouest 

UN ITED STATES GEOLOGIC~L SUR VEY 
Lease 01·:ner/Company Uame 

B. T. 566 

Depth1634' 

HOUR 12 - 17 419 
PSIG 

B.T . -----

Depth -----

PSIG 
· Tomt Dtll. I log_!_±_f I I Tome 0,11. I l I + B I 1tmo. 

.OOO" 
09 B Te-mo . 

. 000" (I (orr . (orr . 

FIRST FUilW PERIO D I 
I 

.0000 161. 3 

.2260 . 311.8 I 
I 

FIRST C~OSED IN PERIOD I 
I I 

.0000 311.8 I 

.0338 I 524 .5 I I 

.0675 1527.5 I 

. 1013 .. 529 .4 I 

. 1350 1531.4 I 

.1688 533.3 I I 

.2025 I 534 . 3 I 

.2363 1535 .3 I 

.2700 537.3 

.3038 I 538.3 

.3375 I 538.3 I I 

. 3713 I 539 . 2 . I 

.40'::10 1540 . 2 

.43~0* I 543 .2 
I I I 

5 minut ~ intervals 
* i nterv a l - 4 minutes I I 

I 
SECOND FLOW PERI 00 I 

I 
.0000 jLYC!.U 1 -
. 1210 I 133b . b I 

. I 
!SECOND quSED IN PERIOD I 

I .oooo 336 .6 
.0673 361.3 I 
. 1345 398 .0 
. 2018 426 . 7 I 
.2690 450.4 
. 3363 1468 .3 
.4036 1483.1 
.4708 I 494.0 
.5381 1501.9 I I 
.6053 I I ':lOCI .-1:3 I 
.6726 I 513.7 
jLUNI!NUj.U) I I I 

Kema r ks: 

69 

521706 
Ticket Nu~b er 

B.T . 239 
-----'::....:o...=...---

0 e p th_---=18=9-=-2 _• __ 
HOUR 

1? - 17111R 
tr i m~ Defl. 

llo9 
1

; B I PSIG 
Temo . 

.000" (orr . 

FJP0T FLOW PERUOD 
I I 

.oooo I 573.8 

. 2300 I I 674 . 2 

IRST CLOSED IN PERIOD ,~ 

I I 
. oooo 1 674 .2 
. 0341 680 .1 
.0683 684.0 
. 1024 1 I 686. o 
.1366 I 687 .o 
.1707 687.0 
. l:'U4H 688 .0 
. 2390 1 I 688.9 
. L/31 688 .9 
.3073 1 I 688 .9 
. 3414 I 688.9 
. 31'::1'::1 I I 689 . 9 
.40Y/ I 690 .9 
. 43/U .... I 691.9 

I 
'::1 m1nu e 1nter vals 
* inte val - 4 minutes 

SECOND FLOW PERIOD 
I I 

.0000 bLZ . O 

.1 220 I 1 668.3 
I 

SECOND! CLOSED ~ N PER I 0[ 
I 

.0000 I 668.3 

.Ub/3 675.2 

.1 34'::1 I 678 .1 

. l:' U1H 679.1 

. 2bYU 1 6 79 .1 

. 33b3 680.1 

.4036 680 . 1 

.4/UH I 681.1 

. ':13tH 682.0 

.60'::13 I 682. 0 

. b/ib 682 .0 
CONI IrWED) I 



;::e-,·ead for CIP ::.ressure br~r: · · · 
r ~- GO~n reaGlngs as per customer request 

UNiTED STATES GEOLOGJ CAL SUI<VEY 

Lease 0 mer/Company ·iame 

B.T. 566 B.T. ____ _ 

Depth 1634.' 

HOU R 12 - 17419 

Tome Dell. I lo9 ..!....±.1.. I .(.~~ . 
. 000" 8 Corr . 

.8744 533.3 

.9416 534.3 
1. 0089 534 . 3 
1.0762 534.3 
1.1434 1534.3 
1. 2107 534.3 
1.2779 534 . 3 
1.3452 534.3 
1.4125 1535 .3 
1. 4 7 30 53 7 • 3 

Depth-=-.-----

Tome Defl. 
. 000" 

PSIG 
Tcmo . 
(orr 

521706 
Tidet r~umber 

B.T. 239 

Depth 1892' 

HOUR 12- 17418 
11mc Ddl. I f • B I PSIG lo9--r- • T•mo. 

.000" 8 I (orr . 

. 7399 I 682 .o 

.8071 I 682 . o 

.8744 683.0 

.9416 683.0 
! . 00891 683.0 
1. 07621 683 . 0 
1. 14 34 I 683.0 
1.2107 683.0 
1.2779 684.0 
1.34521 684.0 
1. 4125 684 . 0 
1. 4 7301 684.0 

I 

Kemar s: __ ~======~------------------------------====== 

70 

Pa9e 2 



4 __ :-. --- - -
s ,< M P L E D /-, T A -- - -- ·- -~11 D 2 }r 80 7,r_ket -, ~----------~~~--.~--~D-~~·~e--~~-~~v~- ~------~~~u~~~~er~--~52~1708 ~ ~ I 

__ ,,prr:w••--------P.5.1 G. ::>: 5-do:e r,: ,.,d ---- - _;'£ 
0 

Holli:,u:1on .. 
~-rtf. Cu F1. Gos lc_!_D_.s __ -_, ___ P_E_I_~_H_O_L_E ____ ..::.L~ac:..::a~t·..::.o:..:_n __ _:E_:l:__::D~O~?.:.:_,.A.:D:::_:O~-j ~~ 

cc. Oil ------------ 6-
cc. Water T~te r E, l, R EDEL TONY GOGEL W itness 

cc. Mud Drilling 
Contractor WESTERN WELL & PU1·1P, IIKORPORATED bj 

....... 
w 

iol. Liquid cc. ------------
r,.

1
, _______ • API @ ------•F. ~.:----:--:-~E:__Q~U:_:_I ..:..P..:..M.:..:__:E:.._N~TT-,-r;&r.,.:_H~O~L:.....:_E _ _::D~A~T_A~-------' ~----' 

t Ro110 cu . ft./bbl. For motionTested VlOi a N 

-- RES ISTIVITY CHLO~IDE _EJevotio 11}0 
1 

.V> 

01~Woler 

f'r.:otY Mud · 

'c·r~ Mud Filtrate 

t ;,J iomple 

i :,1 s~mpl e Fi ltrate 

CONTE NT f\ r-- 1 l=t. 

Net Productive lnt ervo l, __ --;'1-;-' ·~~:;--~--:--;--------
--@ -- •F . ____ ppm K ll Ft. 

All Depths Measured From.__~e:-:--;:-:Y~B~u:!..;s~h~i !...!.n:::..a ______ _ 

--@ -- •F . -----P n·;::om Tctol De;::>th.__ _____ -:2_,.,_3~3~5L'-----------
--@ -- •F . ";::>m Moin Hole / Casing Size: __ -:;9~7~/~8.J...

1

_
1 

------::----::-----=-:----

173
1 

-.--@--"F. ____ ..pnpm Drill Colla r lengtrn__h ___ ..=..:..._.:=_ __ _ 

@ •F . "Pm Drill Pipe Lengt·hn__ ___ ___:::2..::0:..':2~7_
1 

__ 

9 . 3 44 Packer Depth(s)l----~2~2~3;:.;3~
1

;--____ _.=.:~~--
vis •ec . Depth Tester Va lve 2215 

1 

Ft. 

I.D 2 .'2 5" 

J.D. 2.1-s-. " 

2240' Ft. 

Ft . 

TYPE AMOUNT De;:>th Bock 
Ft . Pres . Valve 

Surface 
~ Choke 

Bottom 
3/4" Choke 1/4" 

400 mu d r:~c·=m~d _____ ~F~e~e.:_t~o~f-----------~R~e~m~-o~r~~~-----------------_J >~ ~ H 

,_~_.M_red ________ ~F~e~et~o~f __ m_u_d_d~y __ s_a_l_t_w_a_t~e _r ________ ~·~--~U~T~R_=~U~N~A~B~L~E~T~O~R~E~A~D~.~·~·~·~---~ 
:r.Nrtd 
I I 
c 0 0 
0 z 
z -
) Ill 

II 0 a: 
1 < 
z J 500 
• 0 

I ~ 0) 

~ a: 
) Ill 

500 

660 
Feet of saltwater 

Gauge 7350 

3 
--l .. 
'-

< 
0 

r 

-

-
0 Q. 1000 

I ~ w 
_ I-

n 
0 
c 
::> 

~ 0 
~ a: 

0 
II. on---------------------------~-------------------------------------------- _< 

TIME 

~----~~~~~=---------~==========~·~~--~--------~----~-----~ :A\>fAATUR E Gouge No. 7350 I Gouge No. 7349 Gouge No. TIME 
r---,..__ D 2217' 2332 ' (00: 00-::?~ : 00hrs.) 
1 Lai~l·c.~-r~·~o~th~' ----~~1_ ____ ~FtL- llD~·~"~~~-- --~~~~--~Ft~--~~~~~!r~.:----------~_£F~t-~~~------~---l 
~ 00 r~~~~~,;1~2~H~ou~r~C~Ioc~k+i ________ ~1~2~~H~' o~u~r~C~Ioc~k~j __________ _..:._H~o~u~r~C~Ioc~k Tool ~ 'F. Blanked Off NO I Blanked OHY ES I Blanked Off Ooened 1 3 55 

I I Opened 

~I 'F. B 1620 
1 ::::--- Pressures Pressures Pressures yposs 

CJ 
0 
c: 
CJ 
I 
> 
(/) 

- ----- I Reponed 
lli:~l Hy~d ~;::-[--;-;;~Fi~el~d ----J-~O~tr:,fi~ce~-ii _ ___£Fi!!_el~d--i-1 --:-:-::O~ffi~·c•!:____j~_!:F:!!ie~ld!.__-t-~O:!!_tf:!=ic!_e --1 

Orostotic 1258 12 J~ • / UTR Minu-te< Minu-t es f---

!~ FJo...J.ni liol 349 356 • 2 I I I - ~ :f 8Fi~na11 ~7~99~--+-~79~6~_~9--L-----~1------~-----4------~~3no --tl~3mo--!o 
M sed in 7 9 9 I 7 9 8 . 9 I C l 0 C k I . I I 

4 5 
I 

4 5 

~flow -.:.:.-:-":;itio:.:._J ~_7~91~9--+-~7~9~9..:.... 92_J__I ---+--1 _;s~t~O.QJPD~e~dW-----1----t-Tc~-T:?fi--)~ Final 7gg 25 26 ~~sed~in~~7~-~~7~9~9~-~9--t-----~-----~------~------1-i4~5--ll~4455~ 
il Flo., ~~n~itWioi~-L~':.:t;tg9--+-~7~9~9~·J9~_L ____ _J_I -------l-----f--1 ----1___:::..=.--il --:~=-~ 
;f ~Fin~oi~~-----~---------L------~-------+------~-------+1~~--j-----l 
~~ed~in~t-,--------~--------j_ ______ _j~------~--------i---------+-------j-----~ 

'"<<I H I 
UTR ~tiel 1?t;R I 1231.6 I 

~~ · ~n...,~ ,·--=-L _______ J_ _____ _L ____ L ____ _l_ ____ .L----_L---_...l------' 
...,, 10 tw U..lA._ - FORMATION TEST DATA 

7l 

s 
::z 
(/) 

> 
(/) 

I 
I 
I 
>
<:: r-n 

~I ,.,., 
= > z 
?= 

1-' 

z w 
?I -

N 
N 
.!::> 
0 

--( -
0 

~.-+ o. o 
::> 
;;N 

~ t; 
-()1 

c: 
::z 



f 

-.J 
N 

COrU<E:CTED COPY 

/ Goug e No. 73 50 Depth 2217' Clock No. 17419 l2 hour 
Ticke t 

521700 No . 

F lrsr Flr< t Second Second Third Third 
Flo w Pe riod Closed In Pressure Flow Period Closed In P re ssur e Flow Period CIO$Cd tn °rc!.~ .. ,~ 

Tlma Deft . PSIG , Ttmo Do fl. lop t + 0 PSIG Time Dell. PSIG Tlmo Dell . l I -1- 0 I'SIG Time Del l. I' SIG Time De f l. t + 0 \ r·.•·. Trmp, T r mp, Tl"mp. o o-- Temp. Trrna1 . l og - - To-r. 
.000 " Corr . . 00 0" 0 (orr . .000" Cor r . .000 ' ' o· Cor r . .0 0 0 " (orr. .000 ' ' . 0 c .... 

- ·--- - - . 
0 . 0000 356.2 . 0000 79fh__L . 0000_ ~~ .0000 799 . 9Q. 

---- --- -
I .0134 523. 4 . 006 7 7~L9_ ..:._0134 799 . 9 . 0066 799 .9 .. -- -
2 .0268 647.9 . 0134 797. 9 . 0268 799.9 . 0132 799 . 9 - ---- ~ 

3 .0402 731.6 . 0201 797 . 9 . 0~02 799 . 9 . 0199 799 . 9 
---- -·~· 

~ . 053 6 772. 4 _j]26q_ 7913 . 9 . 0535 799 . 9 . 0265 799 . 9 -- -
5 .0670 787.7 . 0334 798 . 9 . 0669 799 . 9 ~_;!J_l 799 . 9 - --- - -- -
6 . 0804 792 . 13 ~669 7913 . 9 . 01303 799 . 9 . 0795 799 . 9 - -- ·--
7 .09313 793. 8 . 1003 798 . 9 . 0937 799 . 9 . 1126 799 . 9 

- - ·-- _, ----- · 
8 .1072 794 . 8 . 13313 798 . 9 . 1071 799 . 9 . 1~57 799 . 9 - - - -- -··- .. -
9 .1206 794 .13 .1 672 798 . 9 .Jl__Q.§_ _122__._9_ _J788 7 ~:2-!.~-

7 95.9 
- --

10 .1340 . 2007 7~Q.!..~ .J]].L _12~..:..2_ 2U9 792..!__9_ ----- -
11 -:1474 79 5. 9 . 2341 79Q_. 9_ . 1'1 72 799 . 9 ..:..~1.~0 792.:.._9_ --- ---
12 .1608 796.9 .2676 79_Qd__ .1 606 799 . 9 . 2781 72.~L -·- --
13 -.1742 796.9 .3010 798.9 .1740 799 .9 . 2980 799.9 -- --- -· 
1 ~ -. i876_ 796. 9 ·-----· 
15 .2010 796.9 

Gouge 1\lo. 7349 Dep th 2332' C lock No. 17418' 12 hour 

0 -· 
I --
2 - - _ , 

I 
3 I .ol No r ~adi ngs , vai1ab r .... cia ·k s to pp ~ d .... 

I 
5 

-' 6 \ 

' 
7 - - ·-- ! 
8 I 

I 
9 - -I 

10 -- I 

I I --·' 12 I 
-' 

1 J --- ! 
14 I - --- I 

15 

ncodlng In te rval 2 * 2 * ' Mi'""" -; 

REMARKS: * FIBSli:...lV_E_lfHlRY.AI S = 1 Mll'lUI L£/?.C I:L;_h85lll.(JJ:lLI NTE RVAL_5 = 5_11llill.ILS_E8CJi - . • I 
I 

. - -

J 
r oru-4 Ul . nt-rr!INT It O ltJ u . • .A. ~Pf-'11/\1 P Pf-'~~ II PI-' n/\T/\ I It 'Tt ~ " •• o J t t • ' • ' Po 



> 
------------------ --·----- ------

D 1-. ;:UID S 1- /.'. P L E I A I l ,:l.et 
521717 - -l ~-:21- .• 2-6-S_Q__ "·:...--.:;. eo:-

P S. I. G. ot s..J ~=:= 1<. ,r,::: - -----
1---

.... ~ !t l P r £'~wrt 
."-'!:; I IJb:..:non ' :>! D.S .T. 

O? ~r.: HOLE c..~:; ·,~n EL DO?-,C..DQ 
,:;.crY" (u Fr. Gos 

cc. Oil 
0 T t:-s ~e r t~R . RIEDEL Vl,tnes~ t1R . HIT CHELL 

cc. Wat er 

cc . Mud Drill "';) 

To1. Liquid cc. ------------ /c.::..;"'"'.:.:.·
1
:...: ro~:1:..::0:...r -;:J:i\··1:-r~ \T~FrtNu1:-:'v.11~f:'.!...l~ l !l_& _::.Dlli l~·'l,.r.P_.Li'!l Nl ' !.ir()'ll::.P Pt:JO!lD:Lfl!:_l T.LJF!:.J~DL __ _f:f-'...> 

----------·API @ •F. E QUI F' M EN T & H 0 L E D ;.., T A b· . ~· ~ovi 1·- r:-----:--~~::._:_...:._:_~:_:_:-7-T~~~-=--.:~~!2.._ ____ -..J~· - W 1 
~/OiiRot io cu . ft./b:,l. Form:J! i::mTested Arbuckle i::::; 
~ RESISTIVITY CHLORiuE Elevc li:J "' }}1 Q 1 

~mrWoler 

!!OV!I'f Mud 

CONTfNT I ( 2 .~M,---:---,~....,.....~..----Ft. 
Net Productive Interva l I 10 3 ig to 2508 1 

) 
__ @ __ •F . "Pm Kelly 8 h·n Ft . -.....! 
__ @ __ •F. " ;:>m All Cepths Mecsured From. ' US 1 9 fT1 

Tcro l ..... epth 2508 1 

~)•ery Mud Fil trate --@ -- •F. ";:>r.. 

~ F1: Sample -- @ -- • F. ~prr. 

~p11 s~mp l e Filrrore __ @ __ •F . ~;:>m 

~ we,9nr 

TYPE AMOUNT 
~ion 

9.2 vis 42 ~;.ec. 

Depth Bock 
Ft. Pres. Va lve 

6 3/4
11 

/-l,c in Hoie/Ccsing Siu.,_ ___ ...:::..,...:::.L _ _:._ __________ -----
Drill Collar Length 135 

1 
2. 2 5 11 

Ft. 

I. D __ .:::...:...=-=. ___ _ 

2221
1 

2. 15 . " Drill Pipe Length...._ ____ =-=..=:....::. __ J.D ._---'---'-'-'-----

Po::ker Depth(s) _____ 2:::..~37::._9_' ------------Ft. 
Ce::;tn Tester Valve 

Surface 
1 

Cnoke 

2370' Ft. 

" 
1/ 4" Oohom / 11 Chok e 3 4 

~IK_ov~ere_d ____ 2_6_8 ______ Fe~e_t~o~f __ m_u __ d_d __ y_s_a_l_t_w_a_t_e_r __ ~R~e~m~a~r~k~s ___ ~P1 a~tc~k~:e~:r~·s~s~;eL•tL-iun~c~aGUsi~n~q_-______ ~/i --~~---
;~:o•md 2000 Feetof saltwater actual .test interval 2,398- 2,508 ft li oa. 
~~------------~~----------------------~~~~~~~~~~~~~--~~~~~--~1: .. :_ 
ll!o•ered Feet of Possible leak in drill stem I ~ 
II 
I) 0 01-
0 z 
z-
:l w 
0 a: 
Q. < 
z:) 500 f
- 0 
uiCI) 

~ a: 
:l w 
0 Q. 

Gauge 7505 

--- · 
0) w 10001-

~ 0 
Q. a: 

------l!
n 

0 [ 0 
II. -----l-< 

TIME 

iEM>Ei\ATURE I Gouoe No. 7505 I Gouge No. 7504 I Gauge No. ' I TIME 
2372 1 2'"05' (00 : 00- 2~ :00 hrs . ) g ~~~--~~D~e~ot~h~· --~~~------£Ft~. ~D~eo~th~: ____ ~J~~--_£F~t. ~D~eo~th~:------~:--~-~Ft~.~~------------lc 

Ca 1 C · l . 12 Hour Clock I 12 Hour Clock I Hour Clock I Tool ~ 
~0 ·F. I BlonkedOHNO 1 BlonkedOHYES I BionkedOff I O::>ened 0530 i;; 

I I I I Opened 

~:':---~·F~.+---~-JP~r~~~s~ur~e~s ______ _J _______ P~r~~~ur~e~s------+-----_2P~r~~~u~r~es~-----T~S~yp~o~s~s~TQ~7i4~5~~~ 
t;:-- Field Office I Field I Office Field Office . :::---_ I J I Reoorted I Comp~ed 
~Hydronoticl 1094 1077.3 1 1 1137.2 I I Minutes Minutes 

l~Flow- 1 nirial I 662 678 .0 I I 765.5· I I I f--1 

~ .Fina l I 863 866.1 I l(q24.8)CSI I .:SU I 
t--Ciosed in I 883 866 . 1 1 I cs I I 4:> I 
~~Flow Initial I 883 866 . 1 I / CS I I I 

:: Final 1 883 I 866.1 I I r.s I I 1:, 

1

1, 
,__closed in I 883 866. 1 I I r.s I I 45 
H Flow - In itial I I I I I I 
;~ Final I j 1 I I I 
~osed in I 1 1 I I I 

~drostotic I lD94 1040.1 J I lnqq 1 I I I 
I cs l CLOCK ST~PPEO I . I I I I 

FORMATION TEST DATA 
73 

l mt l., 111011 l l C 1 1 10 

~ I 
" I 

;:><:: 
> ::z: 
V"> 
> 
V"> 

I 

' ,,-
< 

irr1 
I V) 
....../ 

I lo 
-,n 

I 9iA I , , 
z ' 
c 
3 
~ 

1".) 

JW 
_, . ~ 

~ 11.0 

~ I ; 
c:: ~ o 
<! 
~ I N 

lTl 
0 
co 

~ 

"' "' k 
5 
C> 

([ 
I ~ 

I ~ 
. -i 

rr1 
;;:; 
:z 
~ 
rr1 
I 

r I 
"' ~ 

Q<> "' 0 
! -;::, 
c. c 
~ ~ ~ 
0 
3 

v 

'0 
0 >-

" :z -< 
z n 
0 0 
3 ;;:; 
,. I " 

I~ 
-i 
rr1 
0 



,---
FLUI D SAM PLE D A TA 3- 24-80 Tick. et 

- - v- r 

D::t e 
..... ,.. 

t ... 'urr.b.er 521 725 " c 
. ~ 

I--
S;mpltr Prtlsur• P.S. I. G. a t Surbce Kind -ir-

of D.S.T. OPEN HOL E 
1-io lliburt on l' 

hcovtry: Cu. F I. Gas Location ELDORADO ? 2 
·= 

cc. Oil 
;g 

E. L. RIED EL 
0 

cc. Wa te r Teste r W itness TONY GO EL 
cc. Mud Dri ll ing ---
Tot. Liquid cc. Co:otro:tor \·IES TERN vi ELL & PUMP INCORPORATED w 

Grovity • API @ "F . E QUIPMENT IJH ~ 
l 

& H 0 L E DATA ---
(;,1/0il Rotio ~ u. tt ./bbl. Formation Tested kea ~ n N 

1- RESISTI VI TY CHLORI D£ Elevation. 111 0 I Vl 

CONTENT Ft. I 

RKovery Woter 
__ @ __ •F . npm 

N et Producti ve lnlervo l Ft . 
Re ll y Busfi 1ng 

-1 

All Depth.s Me-:Jsured From '-.J 

RtcoV!ry Mud 
__ @ __ •F. npm Total Dept 2985 1 rn 

Ft. 
Recovery Mud Filtrol e __ @ __ "F . "Pm Main Hol e/Casing Si z~ 6 3/4 " 

Mud Pit Sample __ @ __ •F . "Pm Drill Collar Len9th 211 . 30 I I. D 2. 2:5" 

Mud Pit Semple Filtrat e @ "F. '">;:>m Drill Pi;:>e Length 2683. 01 1 

J. D. 2 • .,5 : II 
292 6 1 2934 I Packer Depth(s) -

8 .8 34 
Ft. 

Mud Weight v ;s ec. Depth Tester Vo lv 2908 1 

l= t. 

TYPE AMOUNT Depth Boc k. Surfa ce Bottom 
Cushion Ft. P r e~. Va lve Choke 1/ 4" Choke .62" 

- 1-

1385 Rtcovmd Fe et of sa 1 b>J at er. >~ . 
~ H 
0 

I 
rtJI Of- - -

~ 

0 (.) ' f - - 0 

z z 
.. - 3 

- --._. :1-\ 
I -i 

J ' Gauge 566 / 
' 

G 

0 w ' I \ I c 

ll. a: \ I \ I 

< \ I 
I 

! ~ 
< 

I 
0 

z J 50 0 f- \ I I I < 
- 0 ' I I 

c 

\ I I I ', 
I 

ui(/) \ I I I ' 
I 

\ I I I I I 
a: a: ' I I I I I 
J UJ \ I I I I I 
rti(l 

\ I : ~ 
I I 

G a uge 2 3 9 \ 

\,~ ~ UJ 100 0 f- \ I 
\ I 

\ I 
I 

I 

a:(.) \ I ----J ---· 'J 

' I II 
ll. a: ' I 

II 

0 ' ' 
IJ 

u. ' \ I 
\) 

... __ ,.~ 1-
n 
0 
c 

0 ~ 
-< 

TIME 

r- - I - - 0 

TLI\?ERATUR£ I Gouge No. 56 6 I Gouge No. 239 l Gouge No. 

Ft . l 

T IME 
0 
c 

t-- ? q1n 2981 ( 00 : 00-2 ~ :00 hn.) 
G) 

O..oth : Ft . O..oth : Ft O..oth: I 

12 Hour C lock. I 1 2 Hour Clock. I Hour Clock 
J::> 

~ 
Tool Vl 

"F. Blanked Off Nn Blanked Off YES 1 Blanked Off Ooe ned 1600 

~I ·F. I 1 I Opened 

Pressu res Pressures P ressu res Byposs 1815 
-::::-- I Field I I Field Offi~ 

Reponed 

I 
Computed 

~Ydrostatic 
O ffic e Field Off•c.t 

1305 3 1332 13 37.2 I M invtes M inLttes t--
.~ F Ini tial J I 111 3 I 97 104.1 -I "' 
s~ low 

-- --
" Fino I I 33R F, 361 370 .0 I l:: U 22 

~ 

• 
c 

r----- Clos~d in 1 1011 7.- 1 1085 I 1099 6 I I 4U 37 
~ 

i~ Flow Ini tial J ~", 4 I 1 66 3g2 8 I -- - - s " ~: Final J F,1n q 642 li4?.0 I 30 30 
~ 

....___ClOSed in J 1 nF,c; ? 1 031i I 1 n q,q r, I 4:> 45 J::> 
n I . . I Vl 

~~ Flo.., _ nrt•ol I I - - - -
~: Fino! I 1 I I 
~Osed in I I I I 

F,nol H 
~rostotic 11 R6 7 1?13 1 ??l R I I I -- I --

I 
'Clt,,l\..u, ~ 

~ .U.l..A.. 

FORMATION TEST DATA IJTT\l"'1 mos s 7)( l f'.O 

74 
l:_. .. ' 

l 
~~ 
~ ,,..,., 

zV> 
o ---1 
30 
a () 

0 

~ I 

" ;; N 
<•\.0 
'?.. c:> 

'-'' 

r rn .. . 
o ro 



-.....J 
U1 

Couoe No. 566 / Deorh 29.10 Clock No. l 7423 r First First Second s ~cond 
Flow Period C losed In P ress ure Flow Pe r iod Closed In Pres.sure 

Time Dell. PSIG Time O.fl. Loo..!...±.Q. 
PSIG Time Dell. PSiG Tim• Dell. Loa 1 + 0 PSIG 

.000" 
Temp, 

.000" Temp, 
.00 0 " 

Temp. 
.000" Tt>mp , 

Corr. 0 Corr. Corr. 0 COl( , 

0 .0000 61. ~OlJU j JTIT .0000 351 . 4 . 0000 610 .. 9 
I --:-Dillf 75. t.. -.0608** 1008.8 . 0337 402 . 9 . 0202 973.4 
2 -:-DlfOT --T19".o .07~T 1 Ol8.T .0673 454.4 . 0404 999.9 
3 .-uoo-s- ~.( .OU/8 l 02D.b . 1010 498 . 0 . 0606 1013.8 
~ . 0935" ·747.~ h~TJ 1032. b . 1346 538 .3 .0808 1023.7 - ---:TZOT 7%.{ 149 1 038 . 5 . 1683 575.6 . 1 010 1031.6 5 

6 .1~70 338. E . 1284 l 043-:-4 .2020 610.9 . 1212 1037.5 - .1419 1047-:-4 . 1414 1 043.4 7 

8 . 155~ 1050.3 . 1616 1047.4 
9 . 1689 IQ5j~ .1 (318 1050 .3 

10 . 1824 1056.T . 2020 1053. 3 
,_II ---:T959 1059.2 .2222 10 56.3 

12 -~--:-2"CJ94- 1061.2 ---:-m4- 1058.2 
i 13 . 2229. 1 063 . 2 . 2626 1 061 . 2 

I <I --:-zj64 1065.2 .2828 . 1063.2 
15 .. 2500 lOti/. 1 ---:3030 1 065. 2 

Gouqc No. i39 Depth 2981 Clock No. 17419 
_Q_ ~.O_Q_CJ_ J Q1.] .OOQO 370 0 __._QOOO 392,!) 1--'.ill)_Q_Q_ ___212_._Q _ 

1 ~133' _jill...J __._0_5_~iw J 042,1 .0330 435 5 01 99 _j_Q_QL.]_ 
2 .0398 171 6 ,O Z22 10.5LL _._QQQ_Q_ _38_1._L _,_QJ.2L. _j_Q_J_Q_._~ 
3 __._Q_ 6 6 .1__ _2_2l...J WJ.ls.L _]J)_5._9..._L _j)990 5~ ~6· LQ4_5_._3.. 

I_! _._Q929 2Z6 7 _._D_9_8_5_ 1065.0 .....112P_ Lsl.L_Q_ ,0794 1055.2 
5 1"194 -325~ ~16 1 071 . 0 . 1650 608.4 .09 93 J06Ll 
6 1 14{;10 370 c . 1248 1 0 74. 9 . 1980 642.0 . 1192 1070,0 
7 .. 1379 10]8.8 .1390 1074.9 
8 ·. 1510 1 081 . 8 . 1589 1078.8 
9 .-1641 1085.7 .1787 1 08~_,_§_ 

10 ,1773 1087.7 . 1986 1085.7 
11 .1904 1090 .7 .21 85 1088.7 
12 . 2035 1 0 9f..i.l__ . 2383 109L.L 
13 .2167 1095.6 .2 582 l 094 . 6 
14 .2 298 1 09 7. 6 . 2780 1097.6 
15 2430 1 099. 6 2980 1098.6 
RcodinQ Interva l 4 2 5 3 

REMARKS: * ... first interval is equal to 2 minutes,**- 9 minutes. I 

~ ~ 

ro"t-l ttt - nt - ,ntNT•o tN u. • . A. SPECIAL PRESSURE DATA 

l 2 hour 
Ticket 

521725 \ \ No. 

n,lrd I ~lrd 
Flow P'erlod Closed In Pressu re 

Tlmo Dell. PSIG Tlmo Dcrl . L I -1- 0 rc.u; : 
.000" 

T l'" mp, 
.000" oo-- T"""" · Corr. 0 Co u . 

--v 

-

12 hour 

I 

f-·--

Minuic< 

I 
l.ITl'l. • . l •• .,,. HC e/ ,. 



FLUI D Sf. 11. P L E D A T A l ir ~ .. et . ~ : - - -- - --,---------- -·- - -- -- - : I 
c~: e .., 1 t= PO r · 172 3 I ~ 

r;-rr,-;,le-r -p,-c-";-ur-::•=================--p- _-S-.1-.G-.-o-t -~-_;-- f-=-ce-+· .:::~~on.:..:d~--"-'~-:..J....;· '-'..= '"'--------~-~~ J~i~:~on ·' t:- -- - - - ~;~ I 
Rt-<o•e ry: Cu. Ft. Gas of D S.T. OPEfj !-;I)L E Lc.,~c : ion FJ___QQ_RA QQ__ G i ~ 

cc. Oil -

' cc . V/oter -------- - - -- 1-Tc::.::s~te:..:._r_-!..!f·'r:R.:;_,_. ~R.l.J.;,.EDEL \'v' itnm f·iR . OREI l J 

cc. Mud Dr iliing · I'-> 
Tot. liquid cc. ---------- r-C=o:c..:.r,t:.:..:rO:.:.(:..=.: :~r ~C!...:I f:'_C,~T~f='-LP.!.l.l~_j~[.L!/f='_J,I,J...I ~~'-L!PI.Jlll~:.triiP:.....J.HJJ~.kC !..L()D::,_j: pQL[())R~,.tAu r·.L. F'JL..D~I!_1C<-----J I 

EQUI?MENT & HOLE DATA f-' Grovity·--------· API @ ______ · F. 

G:;/Oil Ratio ru . ft./bbl. Format ion Tested I r:nsiog & Kansa s City f-.n 

Recovery Wat er 

R.cove ry Mud 

Recovery /ol•ud Filt ro te 

Mud Pit Sample 

Mud Pit Sampl e Filtrate 

Mud Weigh t 

RC515TIVITY C H LOi<IDE 
CONTENT 

__ @ __ "F . ----+>" ;:>m 

_ _ @ __ •F . ___ _pnpm 

__ @ __ "F. ____ ppm 

--@ __ "F. ' npm 

@ •F. ~pm 

9 2 vis 5-ec. 

El<!voti:> t__ ______ l.L?c...' I...:. 7" 1 4~1 _________ __FFt . 1 

2 z.o , N 
Net Produc!i ve lntervoi __ -!:.....:::...:~----------JJ=t . F'<= 
AIIDeptnsMe-=s-.:re::F rcm V,t:>lly 8JJSbiog 
Tc.tol Dept ??nn'1 F L------~~~---------- t. 
Moin Hol e/ Ccsing Size.e __ ..;:0'---17~/..t..8)....1_1 -----------

Drill Collar Length 117 .41 1 I.D __ _,2"-''w7'-'5"-
1
_
1 
___ _ 

D,i JI Pipe Length,__ ___ ___Jlu.8.u;2...;.8J......J.5L]L-
1 

I.D . 3 . 8 2 6 
11 

Packer D<!p th(s) _____ J.l .::z9.L7J.J0L1 --=:_.lL9:z.J8~Q~.~_1 ______ Ft. 

Depth Te5ter Vo lve l 95? 1 
<> Ft . 

TYPE AJ,I,DUNT D~pth Bock 
Ft. Pre~. Vo lve 

Surface 
Choke 

Bottom 
Cushion 1 /4 " Choke 3/ 4" 

- -
rR~ec~ov~·'~·d~---4~2~4~----F~e~e~t~of~M~u~d~----------~Re~m~a~r~k~s--~Ch~a~r~t~s~i~n~d~i~c~a~t~e~~P·9~r~t~i~a~l~(~s~· l~l~·o~h~t~:L-) __ ~~ ~ ~ 

0 

r-R_ec_ov_ere_d _____ l _5~30~---F~e~et~o~f~S~a~l~t~w~a_t~e~r ______ ~pl~uq~lq~l~·n~Jq~o~f~a~n~c~h~o~r-~p'e~r~f~o~r~a~t~i~o~n~s~d~u~r~i ~n~q ----~[ 

~ J: Feetof initial flow neriod: ;;i 1 
--------~~~~----------------~~~~~~~~~~~------------------------~c I 

0 u 
z z 0 
::> 
0 w 
Cl. a: 

< z ::> 
0 500 r

UJ (/) 

a: a: 
::> UJ 
rJ) Cl. 
rJ) 

~ ~1000 r-
Cl. a: 

0 
u. 

0 

\ Gauge 566 / ,. ----- .\ 1\ ~ / 
\ ,, - .. / 
\ rN\ ,' \1 
\ '-,,,_ / 

\ ', /I 
I -......_ I 

\ '--....__ \ I \ / Gauge 239 
\ ' I '- --- - - ~ J ' -- -, .... ___ I I I 

' ,_ --

TIME 

< 
0 

-< 
" 

--

-

-

I 

-
- (') 

0 

3 
_:; 

TEMPEi\ATURE I Gouge No. 566 ~- Goug~ No. 239 I G.::Juge No. TIME ~ 
l 954 

I 2197 I (D-0 :00-2 .< :00 h~ . ) !-'-
r----------+~~~~~t~h:----~~2_ ____ _LFt~. ~~~·~=~--~~~~~F~!-~D~e~~~~~: ----------~~Ft~-~---------------;~ 

l 2 Hour Clock I 1 2 Hour Clock I Hour Clock Tool 

Est. l 00 "F. Blanked Off NO I Blonic.ed Off YES I Blanked Off 

,Actual •F. I Pressures I Pressures I 
t--- I Field Offic• I Field I Office I 
~t iel Hydrosta tic _ l 0 l ? . R I l l 3 7 l l 4 3 . 9 I 
."t> F Initial 
f~ low .. Final 
~ 

r- Clesed in I 
'tl'tl 
~2 Flow Initial . ' 
~:- Final 

1-- Closed in 

~~ Flow Initial I 
~: - Final 

40 5 I 1 5g I 1 n s I 
2RO 1 ·1 'i? fi 521 fi I 

I qn7 fi I 1 038 1 032 'i I 
293 o I 4?7 an fi I 
fin7 q I 7R? 7qn q I 
qnn 7 I 1n111 10?? r, I 

I I 
I I 

Pressures 

1-- Closed in 

~I Hydrostatic 
I I I 

Oo~ned 

I Opened 
Bypass 

Offoce I Report ed 

M i m.rh:s 

I --
20 

I 45 

--
I 60 

fin 
- -

I 
- -

03:20 

06:25 
Compulf ed 

Minutes f---

"' - - 0 
18 ;; 

45 

- - ~ 
60 !Z 

62 t::-
- -

- -
I 

qqq n I 1111 , ?F; ? I --------L ____ _L _____ L_I __ _L _______ ~I--~1 ____ ~----~--~ 
'Ot~~t 111-tJ _ ~t ...,tn.,. UJ....A.. 

FORMATION TEST DATA 
76 

J~ <. .. 
z 
? 

;} 

z~ 

? 

~ 

';}!1.0 ::.co 
;_a 
:!. 
o I 

< 
~N 

N 
0 
0 



L Gouge No. 
~-

_566 
- - ---

Depth 1954' Clock No. 174lq 12 hour T~~~· 5 :1723 
-

I \ \ First First Second Second Third I Flow Pulod Clo•ed In Prenure Flow Period Closed In Pressure 
Third 

I 
Flow Period CIO!- Cd In Prc S!.\.•rc 

Time 0.11. PSIG Time Dell. Lool..±..Q_ 
PSIG Time Deil . PSIG Time Doll. Log..!..±...Q_ 

PSIG Tlmn De fl. rS IG r ·, ,, .._ Temp. Trmp. Temp. Trmp. Tlrnc De l l. LOQ..!...±_Q_ . 000" .000!' .000" .000" Trmo . T,.,..,o , Corr. 0 Corr . Corr. 0 Corr . .000" Corr. .ooo·· 0 Carr . 

0 . 000 40 .5 . 000 ~0 . 1 . 000 293.0 .000 667 . 9 - · -· 1 _JJ_?_O-_2_~ .020 _017 . 2 . 066 385.1 . 0394 856 . 5* 
2 . 040 145 .5 . 040 844 . 7 • 132 467.3 -!..0657 866 .3 

3 .060 184.1 . 060 859.5 . 190 531.4 .0919 873 . 2 I 

A ,080 217.8 .080 868 .3 .2 64 585 . 4 . 1182 879 . 1 

I 5 _J_QO 253.4 . 100 878.1 .330 629.6 --:lif4'4 1383.0 
6 • 120 280.1 • 120 - 806 . 0 .396 667.9 . 1707 886 . 0 
7 . 140 091.9 • 1970 888.0 I 
8 • 160 895.8 .2232 890.9 ·i 9 . 1 v.o 890 . 8 .2495 892.9 -

10 .2 QO ~Q.Q2_ -!.-2Z.57 D2_'LJL ---- ·-
..JJ.. .2 20 9QL.l_ • 3020 895 .0 

12 .21\_Q_ 904 .7 ~Q3 Q2_L_Q_ 

-....J 
-....J 

13 .260 905,6 _,_]_545 898 .8 , j 14 _.__280 90~ ~]_Q_S 899 .7 -
15 300 907.6 4070 900.7 J 

Gauge No. 239 Depth 2197' Clock No. 17423 12hour I 
_Q_ _,J)_Q_Q l7Z. 5 ~QO 52_L_L _!_Q_QO 424 .6 . 000 790.9 ! 

1 1] 22 521.6 _;_Q_2_0_:L 9.1l. .. JL _._O_Q] 510 .0 ,0404 979.2* I 
2 _.__Q407 . I 971 .4 1 134 ~11hZ_ , 0673 99Q.J_ -

---1 3 ____flU~ ~JliG _ _.__0.6lQ_ f-9_(l.l._,_l_ _,.,Z_Q_1 - _6_53. 8 _ _.j)_9.~_2 997 ._Q_ 
4 _ ,JH31 3 39.6 .. _0 _ _ ._2_0_0 _ ~OJL_Q _ _ ._12_11 _ _ l OQ_L._9_ 
5 I _._l_Q]_L l_OO~t._2.- _LnL_ ~5_M_ _.J_g_~_Q 1 Q_Q_5-.L9_ I 
6 - _._]_2_2_Q_ j _QJL__8 _ _._1._0.2_ _]J}_0_,_9_ _.JL4.9 1.0_0_9_._8 _ 
7 _._l.iZ.L LOlG_,L _._2.0J.!3 1012_,_Q 

_ 8 _._]_626 •, j_Q2~ _,_2.2.117 1 014. 7 
9 _.j_IJl.(L j _Q2_3_._6_ , 255G 1 01 5_,_l 

10 ~2.Q3_3_ ~ 1_0_2_6_,_6_ _._2_8.2_5 1_0lL.L 
11 _._22.36 j _0.28_._5 _._3.0.93 _j_Q_HL.l. 
12 __._2_1.1_0 ~Q2.9_, 5 3_363 lQ.l~.J_ 

_I 13 _,_261..3 ~0_3_0_.__5 _._36.32 102.D_,__Z. 
_._2.8.1.6_ j _Q].L..i_ _.]_9J1L __)_Q£L_6 I 

I~ l IS 3050 l 032. s 4170 1022 '6 
Reeding lntervol 3 3 10 4 Minu lr ' 

REMARKS: * E i rs t to.t.e.r_y_a_Le_q_u aL.t_<L.6__ruin..u.t e s 
I I 

' -

rOAM I IJ - AI-I'IUNTt:O IN U . I . A , SPECIAL PRESSURE DATA LITTt.. t: ' l ,.,u n c . , , . 

. ·: ~ I 



-

:~~72~ --- ---

EL DOc:f .. DQ ' ---
cc. Weier T ~:sl er EL RIEDEL Wi tn~~s BOB DJ ELI NG 
cc. Mud o, ;l:ing 
Tol. Liquid cc . ----------- 1c~_n_:_.;:.r ::.-"-ct~::>-r ~I·:~E~S~T~E~R~r~~~\·1:=-E~L~L=-~Aii~D_[_P~U1:.:.!.·i~P_!_!I I:!!~C~. __ _J~ _ __J 

~'"ty·-------· API @ _____ "F. ~=-~-=-E -"Q'-U~I_?_:I_:>~'_:!:~Nf:i"TT-;:-:?&T-:-:-:H-iO~L~E:...__':D~A~T~A~----1 
DR 

~Oil ~ol io cu. f t./bbl. Fcrm::kmTes:ed 1·1ississiooi 

~l\try Woler 
~ove l)' Mud 
~ovtl)' Mud Filrro te 

~ P11 Sample 
ll.li P1t Somple Filt rote 

~ Weigh t 

CHLORI::>o Elevation 122~ 1-
CONTENT ~---------'---

Net Produc tive lntervo l 188 1 

All D:pth~ Me-:::sur~d Fro~e 11 y Bush i no 
~77~==~-~---------Totol Depth ?BOll 1 

Main H::> l e /Ccsin~ Siz e q 7 / 8_" 
~---~------Drill Coller Leng th 1 J 7 1 f.D _ ___,2_7._5_,__11 -----

Drill Pipe Len~th. 2462 1 J.D. 3 826" 
--~~~----

RESISTIVITY 
Ft. 

t. 

Ft . 

--@--"F.----

-- @ -- "F . ----...-

-- @ -- "F. ----

-- @ -- "F . -----+' 

"F. 

~;>m 

~pm 

p;::n 

..n;:>m 
_npm @ 

Pock.er Dep:.h{s) 2609-261 6 1 

Depth Tesler Vol ve /Sq] 1 40 -'>ec. 10.1 vis ___ __, i't. 

Ft. 
TYPE AMOUNT Depthc6ock 

Ft . Pres. Vo lve 
Surfoce 

~'lhion Choke 1/4" 
6or:om 
Choke 3/_j" 

I 

I 
I~ 

.2 

w 
N 
I 

>-' 
w Vl 
I 

N 
:::::: 

-l 

tl~~cov~e' e~d ___ S~O~O~~F~e~et~o~f~m~u~d~d~~L-~s~a~l~t~w~a~t~e~r----------------------~~- ~~ ~ 
~ ca. 

- - ~ 

0 
I I 
eo 
0 z 
z
J w 
0 a: 500 ~ ( 

z :I 
-0 

1500 

' I 

I 
I 
I 
I 
I 

Feetof salt \>later 

~ 
II 
tl 
I 

Gauge 566 

I 

I 
I 

I 
I 

I 
" I 

,.--
? 
-n 

' ·- ~ 
-l 
n 

-~ 
< 
0 

-~ 

: _., 
I 

· ~ 
,/) 

I 

N 

N 
0"'> ,_. 
0"'> 
I 

N 
co 
0 1/) 

I 
I 
I 
I 
I 
I 
I 

\, 
' ' I \ 

I 
I ;;i .,::::. 

a: 
~ ~1000 I 

I 
I 

I \ 

I 
I \ 

f ' -----"------ --

I 
,, I 

1 ,r '--" Gauge 2 3 9 

.. 
:::.. 

~ 
n 

~ 
~w 

'w 0 
u 
~0 

II. 

I 

I 
I 

I 

1 
I 

I 

I I 

'--- .. -~ 

- ., f 

I r 
I 

I I 
I I 
I ,I 

J ' 
" I 

0 

n 
0 
c 
~ 

TIME -----i-< 

.._ 
r-----~Go~~~-r77------~~~~~~--~-~~--~~--------.-----~~--~Vl tMPfRATU~E I uge No. 566 I Gouge No. 239 I Gouge No. I TIME ~ 
~fcc~.----~D~eo~t~h·----~2~5~9~3~----F~t~.~De~o~~~' ----~2~8~0~l ____ ~Ft~. _QDe~o~th~: ----------~2F~t.~~r-oo_: o_o_-2_~_· oo __ h_~~-l---1~ 

12 Hour Clock. I 12 Hour Clock I Hour Clock I T col ,., 
~ 'F. Blanked Off No I Bionlted Off Yes I Blonked Off I O::>ened 1 .1·_3_0 ----~~~~~~~~--------~,~~~~~-~~-----+~~~~~----------~,~O~p~e~n~ed~~~~--~ 

~ "F. Pressures Pressures Pressures Syposs U · 4.5 
..,,, Field Otfia Field Office Field Office 
~-----::~~-----~~~~----~~------~~~~~----}-~----~T~~~----fJ~RSe~~rt~e~d~~~~~m~p~~~.e~d~ 
~static I 1381 1388.3 l I 1498.0 I I I Minute. Minutes 
JF10w~itiol 198 200.9 I I 346.2 I I I I ~ 

f ~Fin~allG9~3~7----~9~33~.~1~~~~----~~~1~03~5~.75 ~j~----+l------~~~4~5--~l~- 4~4--~ 
~~lose~d~inli9~57~--~?95~6~.~7-v-. ~~------~~~1~0~61~.~1-~~~------Jr------ti~4~5--~J~4~5--~ 
~FlOw ~ln::;itia:;-1 hg~36~-+-?-9.:l..3 ~7 :...!.. 1:.._:_--+-1 ---+1 ~1~04~4~.~3-+-l ---J-1 ----i~-~~-t-1 --'-_"'-~-j 
~ Ct_FF:i~n:;-a:-I1-19~6J7;~~~-tJ9:5t9:.~7~-=---++-l_-=._-=._-=._-_-_--++-1~}1~0~6:.;:;.2:.+1;:-_-+j;~~~~~-rl~~~~~~_=i;l~_f45;~~TI~-~.114~-=-~ 
~csed in 967 960. 6 " J I 1064.1 -1 I I 60 I 62 . 
•J Flow Initial 1 1 1 J I -- I --
t Fii:na~IJ------4-------+1 ------~~---+,----~,r------r-, ----r-~ ----j 
~~:sed~i~nt-------~------~~~----~~------J+-------Jr-------~~------Tj------~ 
~~tat~ic1~13~a~l--+-l -l:n-i5-~--~~------+--14~6~6~.4~j----~~------~~~---J~----~ 

........... FORMATION TEST DATA Lmu ·, 11 \0 ll 7H 1 1 • o 
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"' 0 

0 

::><: 
):::. 
:z Vl 
):::> 
(./) 

r-
n 
:; .. 
0 
~ 

" " .:::.. 
n 
0 
3 , 
0 

" -< 
z 
0 
3 
0 

> :z 
0 

"'0 -
c 
3: 
v 



P-0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

' 16 
17 
18 
19 
20 
21 
22 

P-O 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

: ·. : i·-~ . : . . ::: ,_·_ - ~ , : :.csr.::.,? . .::. .I~D 
--- -"'-;r. : ;rc-;:-. ..,-:-1. , . t =- --=-;-----L -:: ~ s e _ .... . ..: r • ... •. '' · c . J , :: , _ 

)21724 
Ti~~L · ~.-::~ c.r __ _ 

- \.. I .,.I I ..)._ 

B.T. 566 B.T. ------239 B.T . ___ _ 

Depth __ 2_5_9_3_1 
__ Depth -----2801 I Depth _____ _ 

CLOCK· 17419-12 17£123 1 PAGE 1 
r .mc Dell. I Lo9 ' + B 

PSIG 
',,.,,. veri. I L ~ ' + 8 I PSIG Ja ,mC' Dcrl. ko9 1 + 8 I 

r' ~ IG 
le:-m:J . . 0::>0" C,-8- itomp . TE>rn:> . 

. 000" 8 Corr . (-;:,rr .000" I 8 (orr 

FlRST F,LOI~ F I RSTi FLOW I I I 
.000 I 200.9 .000 I 1 346.2 
.0132 1273.2 .0133 I I 444.4 
.0264 i 372 0 2 . 0266 I 548.3 I 
.0395 410 .8 .0400 I I 631.1 
.0527 479 .2 .0533 677.5 I I 
. 0659 520.6 .0666 717.9 I 
.0791 574.6 .0799 I 741.6 
.0923 1619.8 .0932 I I 776.1 (,) 

.1054 I 1659.1 .1066 809 .6 I 

.1186 1695.4 .1199 835 .3 

. 1318 730.8 .1332 I 860.9 

. 1450 763.2 .1465 1 884 0 6 
0

.1582 1792.7 .1598 906.3 

. 1713 - 816 .3 .1 73 2 I I 927. o I I 

.1845 837.9 .1865 . 946 .7 I 

.1977 856.5 . 1998 961 .5 

.2109 872 . 2 . 2131 979.2 I 

. 2241 887 .0 .2264 993.1 

.2372 899 .7 .2398 I 1003 .9 I 

.2504 1909.6 . 2531 1014.7 I 

.2636 1918 .4 .2664 1021. E I 

.~/68 9~~ -3 - ~119/ I 1028.E 

.2900 1933.1 . Z~JU 103~-= 
2 m1nut 1nterv. ls Z mi r \Jte 1nt~rvals I 

FIRST C ,P FIRST ICIP I I 
. 000 933.1 .000 I 11035.5 
.00b6 951.8 .0068 I 1054.2 
.0132 953.8 .0135 11056 .2 I 
.0199 953.8 .0203 I 1057 .2 
.0265 I - 954.8 .0270 I 1057.2 I 
. 0331 955.7 .0338 I h 057.2 
.0397 955.7 . 0406 11057 -2 
.0463 955.7 .0473 1057.2 I 
.0530 955.7 .0541 1058.1 
. 0596 955.7 .0608 11058 .1 I 
.0662 955.7 .0676 11058.1 I 

0 .0728 ... 955.7 .0743 I 1058.1 I 
I 

:0993 I 1956.7 .1013 I 11058 .1 
·.1655 956.7 .1689 tl060.1 I 
.2318 956.7 . 2364 11061.1 I 
.2980 956.7 .3040 b.061. 1 I 

* , I * I I I 
Kemarks: *-F1rst 1~ 1 nterva l s equal to 1 minute each; next l-nterval eoual 
to 4 m1nutes; last 3 1ntervals eoual to 10 m1nutes each. 
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~SAMPLE ~-

DATA 3-20-80 Tic: k e~ " Q 
795125 ~ c 

Do t e N t: r.-\~4! :' , !!_ 
-<r 

P.S. I. G. ot Su rioce K1 r.d Ha lliburton .! g 
;;,.-.ol t r ? ,.ssur of D.S.T . OPEN HOLE Locc:-ion WIN FIELD :-o 

c Ft. Gos .:.. o 
(t~ovrry: u. ::~ 

cc:. Oil 0 

~-Water 
Tes ter J. DURHAM W itness CJ.S. FENT 

cc. Mud Drilling 
WESTERN PETROLEUM (/) 

' Tot. Liqu - Contra c tor DR ~ 
I 

"F. EQUIP M E N T & H 0 L E DATA (/) 
roviry hunton L 1me --=-
;s/Oil Rorio I. ft./bbl. Formation Tested I 

1224 1 KB (/) - RESISTIVI'o J RID!: Elevot io l=t. ~ 

I •TENT 100 1 I 

Net Productive Interva l S:t . w 
(overy Wa te r 

__ @ __ •f' . npm Ke ll y_ Bushinq N 

~overy Mud 
. All Depths Me-:Jsured From I 

__ @ __ •F . ~pm 3070 1 ........ 
Tota l De;:>t l=t. w 

I _ _ @ __ •F. 2 3L4" (/) 

rovery Mud Filtrate np m Ma in H:J le / Ccsi ng Siz e I 

117 1 2.25" N 

ud Pi: Som;:>le __ @ __ •F . pm Drill Collar Leng th l.D ~ 

Jd Pit Sample Fi ltrate @ "F . npm Drill P ipe Le ngth 2821 I 1.0 3.826" 
2270 1 

Packer Depth(s) Ft. 

id Wei~nr 9.7 vis 6Q sec . Death Teste r Va lve 295Q 1 
Ft . 

O TYP E AMOUNT Depth Boc k Ull r' I VAL V tsunoc e 
1/4 II 

Bottom 
ISh ion Ft . Pres. Va lve 2945 Choke Chok e 3/4" 

love red 

- -
488 Feet of drilling mud >~ 

~ 0 ~-

I 
oa. . - 0 

~overed 122 Feet of Water cut drill inq mud · 2125 Fee t of muddy salt water :::' 
0 

I 
. . . ~ 3 

0 ---- I ---
' cove r~ I -- I -,- C/) 

:I: \ I 
(.) \ I 0 I I 

cover z z I I -
I ::> I I 

I 0 w I I ~ a: 500 r- I I ....... cover a. < 

\\ 
Gauge 6705 I I -

z ::> I 0 
I I 

n 
mork - 0 )::> 

- . en I I -1 

I w I - .J 

a: I 
, 

a: t 
' ~ ::> w 1000 f- I I 

I C/) a. 1, I 
I 

C/) 
t\ I Gauge 6704 

! w I "-- -- ... _ ·- -- ---- I w I I -- (.) I 

I 
a: I I I I a: I I I n a. 0 I I S? I I I I 3 u. ' I I I 

I ' '·-l ·~ 
-< 

I 

- 0 TIME I I Gouge N o. 6705 I Go ug e No. 67 04 J 
(/) 

:W.><;(A TU~E T IM: )::> 

2954 3066 (00:00..2 ~ :00 hn .) I :.._ Deoth· Ft . Deoth: Ft . ! De ::>th : -I 12 Hour Clock I 12 Hovr Clock\ Hour Cloc<. j Tool 
:z 

I rrl 

L "F. Blan ked Off N..O. I Blan ked Off yes I Blanked Off I O :::>ened 11:05 
065 1 

·F . I 

I O p e ned I 
'Ja: ..9.? Pressures Pressu res Pr e.s..s:.; res Bypass 1 3. 55 
:::::--- Fie lc! Office Field Office Fie ld O ffice I Re ;>orte d 

I 
Com~v1 ec 

~ Hycro~otic --- 1536.6 1595. 3 I Minu te s Min•Jte s 1---

Flow In it ial 333. 4 190.6 797.2 I -- - - "' :; 
Final 11 44 .5 1057.3 I 12 17 .7 J 20 I " 

Closed in 1206 .9 1201. 0 I 1250 .0 I I 45 
Flow In it ial 1113 . 4 1114.6 1178 1 I I - - -- ;;><: 

> 
Fino ! 1206.9 1201 0 1? SO 0 I 45 :z 

(/) 

Closed in 1206.9 1 201.0 1?SO D I I 60 > 
(/) 

Flo.,. In it ial I I I I - - --- Final I I 
_ Closed in I I I 
~~~r.s:::;}_ 1 c; 11 5 1 S69 1 I - - - -
-- ·- ___ j I I I 

. ,, __ . .... : ~ FORiv1.L. TION TE ST 
80 

DATA U'TTU "S lll t lJ 1 S C ] , a .J 

r Vl : .. 
0 
; 
z 
0 

~ 

z 
? 

~ . 
" "-

?. .. 
< 
!?.. 

r 
0 

;? 
0 

0 
~ 
::> 

" ~ 
n 
0 
3 
" 0 
~ 
-< 
z 
0 

g 

w 

N 
\.0 
-...J 
:::::> 
I 

w 
0 
-...) 

0 

~ 
rrl 
(/) 

-l 
rr1 
:::0 
:z 
-o . 
C · 
3: 
-o 

)::> ' 
:z : 
0 

(/) 

c 
-;::) . 

-;::) 0 

11 
-< 

I 
l 
I 
I 



CORRECTED COPY 

67()5 295'1 I 
: 4197 12 hour Ticket 795125 \ Gouge No. Depth Clock No. No. 

First First Second Second Third Third I 
Flow Period , Closed In Pressure Flow Period Closed In Pressure Flow Period Closed In Prr.>>•"e \ 

Time O..fl. PSIG Time De fl . Log.!..±.Q. 
PSIG Time De fl. PSIG Time Dofl. Loot+ 0 PSIG Time Defl. PSIG Time Dell. L I -1- 0 I r)t~ ·, I 

Temp, T•mp . Ttmp, Tcn,p. T('mO. T,,,o , 
.000" Carr, .000" 

0 0 Corr . .000" Corr . .000" 0 Corr . .000" Corr. .000'' og-0-
( o r r . 

'o - .ooo- -T9u-:-·o- - .nuu -ror:;r.: -'-l)oo llT4.o - .000 -r2oT~o- I - - . 0127.,. jT8--:-T ~006/~ I* --n-gu.. - . 0'068-hT30-:-9 -.4'0'~ 12o·1-:-cr 1 1--· 2 -.02'5'4 -5'5T.T ~on-:p * 12Ul. --:-ozoJ-1T6S~Z 
3 -.0381- -660~0" -.OJ'OT f201. - . OJJlJ- !TSJ-:-9 ,-----1 

I 
- --:-osns- jT4T.7 . 02174 1T9/.5' !---~- 1 4 - -:--n6Js- -srz~B" .a6ru 12UT.1)' 5 I - - .OT6T tf6'9-:-IT' --:l.£r23-1201~ -------, 

6 I 

-·- / 
- -:nang- -g·z3~o- . 2'237- 12-ol-:-o· 7 
- -:-lor() -971~9- . Jo5o 1201~0-

- --- .. 
8 -- -:--rrtrr -rors-:-. -- -----·- · .. 
9 - ---:--1270- 1'057-:-: -- -· ·-

10 ---- -- ·-·· 
II ) 

(X) --·- ---
12 ------ I 
13 ~ 

14 i 1- -- 1 
'!'----; 15 

I 

Gouge No. 6704 Deplh 3066' Clock No. 2803 hour 12 I 
_Q__ 

• {)()I) 1'-:J I . L .uuu Ull. I .UIJlJ 11/U .1 .000 l25U .U I 

:-n1:nw-11'2]~( ~0'06'6'-k-A 12'5'0~0- ~()05'4- liB/.5' --:lfa·s- 12'50~0- -·-·· 

-'--
2 -:-0262- J.lll.--:-t ~0TJ2H 1Z50.Tf -:-on9 12Tb.t)-
3 --;-ojgJ 1113 . ~ . 0'2"98 1250.0 - .0332- 123'8.~ 

-:-os-zq- 1T28-:-- -:G£r6-s-1248.9' --· -· 
4 I 
-:-o6~ -1T471 . ~0598 1250:0- ----

5 --· I - -:-078o- J.l.71 . t J.-:-2'02- -Im~o-6 - --:-nm- 119"2. J.-:-202- 12"5'0-:-0" ----1 
7 --- 1 - -:-1'0118-1'2071. n ·oz- 1250~0-

_6 

_1_ 
-:-1179- 1 '2Tl.1 - -- I 

_!_9_ -:n1o-17fT.~ 
11 

I 
·=~·_:J 

_}_]_ '--- i 
13 

-r i ' - ---- --- 1 
14 ' -,---·-: 
I 5 . 

t. *** 
--, 

Rcod"'CJ lnlcrvol .'\ \ n &tf• · -. I 

REMARKS: *- 2 mi _Q~(te i_Q_terv~_** -l_~!_i_0JJ te _j_~_terv_ill~ __ Q .:_Ql!~2..t.j_g_na~l_e ___ -u~_[ i.r.~ _Linterva 1 egua l to_l_!!Li_n\.J..~ C , nc ,x L; 

~ 

four int_ervals egual to 2_minutes ea ~.!h_last 3 intervals ~~ual 12 minute_s each _________ .: 



.----~- ~ .-:~.~ =>~ -E--~ -;~~ ------l---~---- 3-;_ 3 0 _ ___ -:7-<~--- ---:-~ ;~ 5--1 -- ·l; ;· ,. 
_____. _- . te ._--:.. ~r - .J V . =-

1 
0· P•r:>v•e--- ___ · ______ P.S . I.G . c: S.:-: ::~t Y: •nd ;-;,_ ; :: :.~~-;;--- ----- li"g 
· ··· . C Ft Go• ci D.S.T. O?EN HOL E Lo:c ::on ~!: i:FJ ELD : ~ 1 

~t(:l\Cty. U. · ., ------------- --- __ ~g ! 

cc. Oil 5 
lj 

cc. Wcter Teste r J · DURf-!AM Witnes~ 0 . S. FENT ~ 
·--..:.. 

cc. Mud Dri ll ing tn 

Tot. Liq.;id cc. ------------ Cont roctor \·/ESTERN PETROLEUI~ IIJCOR?OR.4TE D S!~ -:.. 
Gtovtty•------------· API @ _______ •F . 

GdOil Ratio 

Rlcovcry Wat er 

,01covery Mud 

•.rovery Mud Fil trote 

Mud Pit Semple 

Mud P•t Somple Filtrote 

RESISTIVITY 

r-u. 11./bbl. 

CHLORIDE 
CONTENT 

__ @ __ "F. --=--_..;;l~;:>m 

__ @ __ "F . ---....;.--;:.m 

__ @ _ _ "F. _ _ _ _,_;;;-;:>m 

__ @ __ "F . n;:.m 

@ "F. n;:>m 

' 

~~~~~--------------~--~-~--~---~~ -
E Q U I PM E NT & H 0 L E D AT A ~· 

r---------~~---~-~~~~~~--~~~~-------~~ 
Form:;t ion le>1ed VlO Ia L 1me 
Elevc : ion 1224' Kelly bushing Ft.~ 

18 1 
1-'ct Prvductive lntervol ___ --7:(;--""':;~---,;-----:---;------------..rF t. ~ 
All De;:.t n~ .v.~sure d From Ke 1l y bush i n q i:;; 
Tc:o l De;:;thn'. -----------'3':--2~0~0'-::

1

~-----------Ft, ~ 
9 7/8 11 -

Moin Hole /C::~i"g S i z~"------7--::-::-L.-=-------....,--,-..,..,-,------ -=--
117 1 2.25" Drill Coller lengthr~-------'---'--'----1. D-----=-=-='-"-----

Drill Pipe Lt n;~t h 2979
1 

1.0 __ ~3.:..:8::.::2'-""6_" __ 

Pockcer Depth(s) ______ ..::3'-'1'-"2,_,6e.,-,..:3:::.:.1 ""-3-'=-2_
1 
________ Ft. 

Mud Weioht 9.6 vis 47 <ec. De::;:h Tester VolvP 3106
1 

Ft. 

Cushion 

~tcovtred 

~ :r: 
0 u 
z !: 

TYP E 

0 

6 w 500-
II. a: 

<( 

z :I 
- 0 
.CI) 

~a:1oo o 
:l w 
f/) a.. 
f/) w 
w u 
a: ·ll: 
II. 0 

u. 

0 

TEM!>£AA TURE 

!\MOUNT 

85 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 

Gouge No. 

o.,,,.,, 

Ft. 
Dep:h Bock U L l ~-' 1 V a ~ V e Surfoce 
Pre~ . Valve 3 0 l · Cnoke 1/4" 

Dol: o m 
Choke 3/4" 

Feet of dri 11 i ng mud 

,-::-= 
I I : 

I \ I 

------ _,i 
I I : 
I \ I 
I 1 I 
I I I 
I I I 

~! 

6/05 

3110 

TIME 

Gouge No. 

Ft. Deolh: 

12Hour Clock 

I 
I 
I 
I 
I 

6704 

3196 

Gauge 6704 _. 1 
I 
I 

I 

I 
- I ---- ~ 

I 

I 
I 
I 

t I 
I I 

I 
I 

I 
I 

I 

I I 

r /Gauge 

Ft.l 

I I 

--' 
I 

Gouge No. 

De:;,tn : 

12 Hour Clock 

6705 

Ft.l 
Hour Clock 

TIME 

(00 : 00-::1~ :00 hrs .) 

Tool 
Est. "F Blanked Otf no I Slonked Otf yes I Blanked Otf O:>ened 1631 

3195 -

1 Actuol 94 "F. 

- I 
~itiol Hydrostatic 

~~ Flo... 
Initial ... Fino! I • - Closed in I 

~~ Initial i2 Flow 
v• Final I ~:-
~ Closed in 

~~ Flow Initial I 
~~- Final I 
t-- Clased in 
~of Hydrostotic I 

Pressures Pressures Pressures 

Fie ld 

1560 8 
10.5 

20.9 

978.2 

20.9 

41.7 

957.4 

1560 R 

I 
Office I Field Office I Field 

1568.1 1603.9 

11.4 I 60.4 I 
• 23.9 70.8 

987.5 1030.2 I 
28.1 76.0 I 
52.0 93 .7 I 

957.3 996.8 I 

I 
1547.1 I 1593 . 4 

FORMATION TEST DATA 
82 

I 
Opened 

BY?CSS 

Office 
Re;>orted 

M inv1~ 

I --
I 30 

I 60 

I --
90 

120 

--
I" 

2131 

I 
Com>o>.-1ed 

Min\./tes 

I 30 

60 

90 

120 

UTTU"'i OIOll 1'!(. l/ 10 

; :,:""} 
• rr1 
r-

- ' (/) 

~ I c 



00 
w 

( Gouge No. 

First 
Flow Period 

Time 0<!11. PSIG 
Tr mr> . 

. 000" Corr. 
-

. 0000 11.4 0 
11 -:G335 14. 5 

2 '()670 15.6 
3 ' 1005 17.7 
4 • 1340 19 .7 
5 .1675 21.8 
6 • 2010 23.9 
7 

8 

9 

10 

I I 

12 

13 

14 

IS 

Gouqe No. 

_Q_ ~DODO _ _ Q_Q_._4 _ 
1 ~0332_ _ 5.9~3-
2 _,_0 6.6 ~L _ 6_0.._1 _ 
3 ..JJ_n_s_ _ 62_._5_ 
4 ..JJ2] _ _ 6_5_._6__ 
5 ..J.G2L _Q_G...J)_ 
6 _J9_9JL_ zo 8 
7 

_jl_ 

9 

10 

II - -
12 

13 

14 -
IS 

Rcoding 1ntervol 5 
I~EMARKS: 

t O itM I IJ , fii- ,., IN1 C O IN U . I . A , 

. ~ 

6705 /Depth 3110' Clock No. 4197 

First Second Second 
Closed In PrcHure Flow Period Closed In PrcHurc 

Tlmo Dell. Loc..!.±.Q. 
PSIG Time Do ll . PS IG Time Do ll . ·tOC..!....:.t.Q_ 

PSIG 
Trmp . Trmfl. Tunp, .000" 0 Corr . .000" Corr . .000" /CJ 0 (o rr. 

. 0000 23.9 .0000 za.-r- . 0000 52.0 

.0267 4n8 . Z .101 5 ~~ . 0538 571. 7 

. 0535 658 . .Q_ .2030 36.'1 . 1_QLL 714 . 1 
'0802 756.7 .304 5 3_w_ . 1614 782.7 
. 1069 816 . 0 . 4060 44 . 7 ~-2 823.2 
.1337 858 .6 .5075 47.9 .2 690 852 .3 
.1 604 887.7 .6090 52.0 . 32~8 874-. 2 
.1871 909 .5 . 3766 890.8 
. 2138 923 . 0 --:4304 965.4 
.2406 ·' 9~-u- . 4842 916.8 
.2673 952 . 1 . 5380 925."1 
.294 0 _96~~ . 59f8 -93'3-:-4 
.3200 

---- . 6~·56 94 1--:--r-969.8 
---:34 7 5 977. 1 . 699t1 -9~6.9-

. 3742 ' 983-:-3- .7 532 9'52-:-1 
~0101. 987 .5 .8070 957.3 -

6704 Depth 3196' C lock No. 2803 12 
_ .Q_OQO_ 70.8 _j)_Q.Q_Q _ 76_._Q _,J)_Q_Q_O ___93_._Z_ [L ·-_.JJ2_6.5_ _S.O~L _.._10.01_ lLJ _ _,_0_51.6 . 6.1_0_.] _ 
_._053.L _69.9_,_5_ .....20.1.3 _ J3L_2 _ _._lO_Z.2 Z.52_._5_ 
__._O_Z.9..6 ~9L_2_ _.__302.0_ _82_._2__ _ ... 16.0 .. 8 -822...2_ 
_._1.061 85.9_._6_ _._1_02L _8_6~ _._2.14 4 863 ..... 8 
__._1J2L 9..0.0_._2 _ ..._5_0_3_4_ _8_9_._5. _ _.1_6_8.0 89_L._B 
_,j_5_2_2 _92_9_._3_ ......6040 9:1 7 _._3.2.1.6. _9.l3_._L_ 
..-J.8.5L ..9_52_.__1_ __,_3_Z.52 _93.L3_ 
___.__2.1.22 _g_z.o_._8_ __,__1 28.8 g_q_g_.__9 _ 
_._2.3.8.B _985_._q _ _.._4_82 4 ...95.6..._3 _ 
_._265.3 _99_1_ . .13. _ __,_5_3_6Q_ Q65 ...... 6 _ 
_ L29_1_8 _oo_g_,.J __.__5_8.9 6 _97..1......0 _ 

3.1.04 012_._5_ _._6.1_32 _980....2_ 
_ . 3~9 .0.19_,__7 _ __,_6_9_98 9~8.5 ...... 4_ 

. 3714 .Q2_5.LQ ·-k~-~-~ _9_9_L6_ 
:3'980 OJO ? qq() fl 

4 1 s n 

I 

SPECIAL PRESSURE DATA. 

Ticke t 12 h o ur No . 0570 5 1 \ \ 
Third Thl,d 

Flo w rertoc.l Closed In rr c!.~u r c 

Time Deft . PSIG L t + 0 rs•G 
TC"mo . 

Tlrne De l l. 
.000" Corr. .ooo·· og - 0- Tr,..•n . 

Co •r . 

<'· 

~ I 
I 
-I 
I 
' 

-i 
I 

i 
I 
i 

---- ·~···· 

-

I 
I 

hour 

--I 

I 

-I 
I 

.I 
I 
! -
I 

-- ·J 

t=~~- ! 
I ' 

Monulr') 

' 
I 

·---1 

' 
~ 

ll'rll. C ' 'l ·~., 11 l ' C ' ' ' ' 



I' 

,.--
FLUID SAMPLE DATA Ticket 3-28-80 Dote Number 521576 

1-- P.S.I.G. at Surloce lompler Pressur Kind Halliburton 
of D.S.T. OPEN HOLE Location Rt<Overy: Cu. Ft. Gas EL DORADO 

cc. Oil 

cc. Water Tester JERRY SEGLEM Witness BOB DRIELING 
cc. Mud Drilling 
Tot. Liquid cc. Contractor COMPANY TOOLS DR 

Gravity • API@ "F. EQUIPMENT & H 0 L E DATA 

Gas/Oil Rotio _n, _ ft./bbl. Formation Tested Arbuckle 
1- RESISTIVITY CHLORIDE /22.4' Elevation Ft . CONTENT . . 

Hi' Net Productive Interval Ft. 
Recovery Water __ @ __ •F. ropm 

All Depths Measured From Ke ll Y Bushing 
R!(ove ry Mud 

__ @ __ •F. npm Total Depth 312.8- Ft. 
R!(overy Mud Filtrate __ @ __ •F. npm Main Hole/Casing Size 6 3L~" 
Mud Pit Sample __ @ __ •F. npm Drill Collar Length 385 9Z' I.D 2.Z5" 
Mud Pit Sample Filtrate @ "F. npm Drill Pipe Length 29]4 1 

I.D 3 826" 
333? · ~ Packer Depth(s) Ft. 

Mud Wei9ht 9 vis 42 sec . Depth Tester Va lve 33]5' Ft. 

TYPE AMOUNT Depth Bock Surface Bottom " C!Mion Ft . Pres. Valve Choke 1/4" Choke 3/4" 

Recovered 3046' Feet of salt water ~ .. 
? 

Recovered I ::r: 0 - ::' 
(/) ..... 0 

(.) ..... ... I 3 0 z ... I 

Recovered z - \ I -1 

:::> I I : 
0 

w I I ~ a: I I 
Recovered a. \ < < 500 f- I 0 

:::> \ I < z .. 
- 0 \ Gauge 75041 

I 

Recovered \ . (/) 

w \ I ' 
a: a: \ I 

Remarks :::> w I I 
a.1000 f- I I I (/) 

\ II I 
(/) w \ tl I w (.) \ 'I I 

Gauge I I I 7505 a: a: \ I I I a. 
0 \ I \ I 

\ I / 

u. ·-- I 

, ___________ 1 

·-
0 TIME 

TEMPERATURE 
Gouge No. 7505 I Gouge No. 7 5 04 Gouge No. TIME 

Deotn: 33 ~9 Ft. Deotn: 3 4 '15. Ft. Deotn: Ft . (00 :00-24 :00 hr.; .) 

Ca 1 c. 12 Hour Clock 12 Hour Clock Hour Clock Tool 
Est. lQQ •F. Blanked Off No Blanked Off Yes Blanked Off Opened 0450 

Opened 
~ol •F. Pressures Pressures Pressures Bypass 0720 

Field Office Field I Office Field Office I Reported Computed 

~iol Hydrostatic 1504.1 1516.0 I 1578.1 Minutes Minute:s 

~~ Flow 
Initial 702.5 739.4 958.9 -- --.. Final 1383.8 1392.5 1455.9 20 • - Closed in 1383.8 1397.5 I 1456.9 40 

~., Initial 1383.8 1397.5 1456 9 -- --i~ Flow 
"' Final 1383.8 1397.5 1456 9 30 •• 
~· - Closed in 1383.8 1397.5 1456 9 60 
U Flow Initial 

' -- I --
<' Final .. . • 
I-- Closed in 

~ol Hydrostatic 1494.0 1480 9 154? 0 -
IOh' ll l.t]- l'l lfloiJfD IN U..Lt... 

FORMATION TEST DATA liTTU 'S IIIOll HC l/10 

84 

.,,.. 
"" n.o ·, e. 
-<r-
q 
10o ·= ,o 
"" !" 

w 
N 
I ,_. 
w 
Vl 
I 

N 
~ 

--
>~ 

85: 

:-

n 
0 
c: 

" :< 

Vl 

~ -:z 
rr1 

-
vo 
0 
;; 

s 
:z 
(/) 

> 
(/) 

r .. 
~ .. 
z 
0 
3 .. 

ZtTI 
? 

~ 
rr1 
Vl 
-1 
rr1 
;o 
::z 
~ 
rr1 
r 
r 

r > .. :z 
~ a ., 
0 -o 
~ c 
" ., 3: .::.. -o n 
0 
3 
"0 :z 
0 n 
" -< 0 
z ;o 
0 -o 3 0 .. ;o 

> 
-1 
rr1 
a 



co 
U1 

I 

{ Depth Gouge No. 7505 

Firs I Firs I 
Flow Period Closed In Pressure 

Time Dell. PSIG Time Dell. Log I+ 0 P SIG 

.000" 
Temp. .000" 

Te mp . 
Corr . 0 Corr . 

0 ~Q__ n~- .000 .1392.5 
I _..J)l3.5__ _9]L2_ .007 * 1397.5 
2 _._Q2l_Q 1021.0 .280 1397.5 

'3 _.._01_05_ 1115.4 ----
4 WJ5.1_0_ 1193.7 
5 ..Jl6Z5_ TI64 .o 
6 ..1181_0_ 1314.2 
7 ..11~5__ r-J34 6. 3_ 
8 _.._lilll o__ 13 65.4 ---
9 ....1215_ 1384.5 ----

__I__Q_ _.1_150__ 1392.5 
II 

12 

13 

14 

15 

Gouqe No. 75(14 Depth 

_Q _.._OQQ_ ~:JO.':J .000 _1_1156. 9 
I _013_4_ 1058.1 -' 0067* - 1456.9 
2 _.1)2.68_ _ll.1U 269 1456.9 
3 ~fli)2._ l-1223.4 
4 ~536_ __1290 . 5_ 
5 __fl.6 70 1345.6 
6 ..J)!}Dg _ 1386 .7 

J _._QBJlL 1410.8 
~ _.._l_Ql_Z_ 1431.8 - ----

9 . ....1206 1446.8 
__!_Q_ ...JJ.A_Q_ 1456.9 

11 ---
12 

13 

I 4 

15 

Reading lnlervol 2 
REMARKS : *-1 m1nute 1nterval 

r O AM 1•1 111 -,.Uit~'T IO It· U , S . A , 

CORREC l[E O COPY 

3317 I Clock No. 7407 12 hour 
Ticket 521576 \ \ No. 

Second Second Third Third I 
Flow Period Closed In Pressure Flow Period Closed In Preuure 

Time Dell. PSIG Time De ll. Log t + 0 PSIG Time Dell . P SIG Time Oefl. Log.!..±..! 
PS IG 

.ooo·· Temp. 
.000" 

Temp. .ooo·· Temp. 
.000 " 

Tamp . 
Corr . 0 Corr . Corr. 8 Co rr . 

- · 
.000 1397.5 .000 139Z I t---
201 1397.5 .391 13_9_L_ -

·-

-

--- -
--- -

-
<> 

3443 1 Clock No. 7 01 hour 12 
.000 1456.9 .000 14~6.~ 
20-1 - 1456.9 .404 1456.9 

--

-

-

Minules 
! 

' 
---- ·--

-- ---

SPECIAL _PRES$URE DATA Lll rt. e a tuu u c. a/ u 



......- _,.,.... 

FLU ID SAMPLE DATA T ick et r:. r:. 

5-10-80 ""' D::te "-'umber 521 76 5 . ~ 

.......- .. -i-

P ..S.I.G . ot Sudoce K1nd HalliburTon 
1 0 

ic<·Ditr Pressur 
_,., 

ol D.S.T. OPEN HOLE Location EL :. DORADO 
"'O 

<tcovtry: Cu. Ft. Gos 
I =· 
;:oO 
~ ~ 

cc. Oi l ? 

cc. Water Tester E. L. RIEDEL Witness GOULD 
cc. Mud • Dr illi ng 

WFSTFRN 
N 

Tot. Liquid cc. Contractor WELl PUMP INCORPORATED Nt~ N 

• API @ •F . EQUIPMENT & H 0 L E DATA s I 
~vity 

(ics/Oil Rotio cu. ft./bbl. Formot ion Tested ArDU CK!e w 
938 1 Kt) N - RESISTIVI TY CHLOR IDE Elevat ion Ft. 

(./) 

CONTENT 
Net Productive lntervo l Zl2> 1 

Ft. 
I 

IK vtry Woler 
__ @ __ •F . npm Re lly Busfi1ng All Depths Measured Fro N 

0 
!Kovtry Mud 

__ @ __ •F . ppm Totol Dept 1443 1 
Ft . rn 

\tcovtl'( Mud Fil trate __ @ __ •F. npm Main Hole/ Casing 
51 II Siz o ~ 

~~.vel Pil Somple __ @ __ •F. npm Drill Coller Lengt' 152 1 
I. D. 2.50" 

I M~x~ P11 Sompl e Fi ltrate @ "F. npm Drill Pipe Length 1043 I I. D. 2. 764" 
1230 1 

9.2 48 Packer Depth(s) Fr. 
~Weight vis <ec. Depth Tester Vo lve 1 21 5 I Ft. 

TYPE AMOUNT Depth Bock Surface Bottom 
Cushion NONE Ft. Pres . Vo lve NONE Choke k " Choke .62" 4 

--
IKovtred 1000 1 Feet of muddy water >:::! 

:s:: ~., .,_ 
" OQ. 
p . 

l!covued Feet of ... 
a 
3 

I -i I 

R!covered " (/) I -~ 0 u 
z z 

0 1 

< 
1!COvtred :::> - -- 0 ... Gauge - - < w ' 566 I 

0 ------ I .. 
a: .... ... .I 

a.. , _ - ' R!COvtred ' ' < ' " z :::> ' / -'--
\ - 0 --' " 

~marks " - en ' ' I, _____ - ----l ,-' 
w 500 r- / -' I a: a: ' I 

I 
, 

I 
:::> w ' 1--' ' - __ ..! 
en a.. Gauge 239 -en w w 
a: ~1000 - -
a.. 

0 0 
,..., 

TIME 0 
c 

IL. " -< 

fWERATURE 
Gouge No. 566 Gouge No. ij~ J Gou9e No. TIME 

1217 1 1440 I (00 :00-24:00 hrs .) I 
Deoth : Ft . Deoth : Deeth : Ft . ):> 

I 12 Hour Clock I 12 · Hour Clock I Hour C lock I Tool c:;:J 

~--100 •F. I Blanked Off 77 j Blanked Off ?? I Blanked Off I Ooened 0135 rn _, 

·F.i I 
I Ope ned 

_, 
rn 

~I Pressures Pressures Pressures Bypass 0320 
~---- I Field Office Field I Office Field Office Reported Compl.lted 

~Hydrostatic I 593 595.2 - I 707.1 I Minutt> Minutes 1---

i~ Flow 
Initial 248 255.4 - I 479.1 -- -- ~ 

Final I 406 417.8 I 522.6 l? 12 ~ 
:- - " 

t--- Closed in I 526 418.8 - I 522.6 ~-3 30 
~~ Initial '1/Fi 415.8 I 522.6 I l~ Flow - -- --,, 

Fino! S26 418.8 I 522.6 I I I 15 18 !t- - 7' 

1'-- Cio~ in S?fi 418.8 I 522.6 I I 45 45 ):> - :z 

~~ Flow Initio! I I (./) -- -- ):> ,, 
Fino! I I (./) , . • 

t--- Closed in I I 
F ~Hydrostatic I t:;01 '1 7l Fi - I 679.4 I 

I 
'Ot..u~..,tl 

~ ffiWTID 11o1 U..L..A.,. 

FORMATION TEST DATA Unl( 'S 111Q U HC l / 10 

86 
...__ 

I 
I 

z 
? 

z 
? 

-i 

~ 
" ~ 
?. 
" < 
~ 

r-

"' ;! 
"' 0 
~ 
:J 
~ ...... ,..., 
0 
3 
" 0 
:J 
-< 
z 
0 
3 
<> 

= 

N 
w 
0 

~ 

~ 

w 

c: 
:z 
---j 
rn 
0 

(./) 
---j 
):> _, 
rn 
(./) 

G'l 
rn 
0 
I 
0 
G'l 

n 
):> 
I 

(./) 

c: 
~ 
< 
rn 
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OJ 
-.....! 

/ Gouge No. 5 6 6 / D e pth 1 2 17' Cloc k No. 1 74 2 3 1 2 hour T~~~· 
First F irst Second Second Third 

Flow Period Closed In Pressure Flow Period Closed In Pressure Flow Period 

Time O.fl. PSIG Time Doll. Loc..!....±_Q_ 
PSIG Time Doll. PSIG Time Doll . Loc~ PSIG Time Doll . PSIG 

.000" 
Temp. 

. 000" 
Temp. 

.000" 
Trmp. 

.000" 
Trmp. 

.000" 
T~mp, 

Corr. 0 Corr . Corr . 0 Corr . Corr. 
-

_.JHlO 4_HLJL 0 • 000 255.4 417.8 .000 415.8 .000 
1 .0068 304.9 0070 417.8 .0208 416:8 .314 1liLJL 
2 .0137 334.6 .0139 417.8 .0417 417.8 
3 .0205 361.3 __._QZ09 417.8 .0625 417.8 

I--
4 .0273 _:llM_._l__ _j)_21_2_ 417.8 .0833 417.8 
s _JU__42 399.0 _j)3.4.8_ 417.8 '1 042 418.8 
6 0410 4.0_~ .Q1]8 417.8 . 1250 418.8 
7 0478 A.lU_ 048_8__ 417.8 
8 .0547 415 8 O.nl_ 417.8 
9 _,_Q615 4]5.8 _._QQu_ 417.8 

10 ,0683 4]7,8 0697 417.8 
II .0752 1JZ.8 __._0...9.Z5 417 .8 
12 .0820 417 8 • 1254 417.8 
I J • 1533 417 .8 
14 1811 417.8 -
IS .2090 418.8 

Gouge No. 239 Depth 1440' Clock No. 17419 hour 12 
_Q_ _j)_Q_Q_ Az.9_._] _ _._Q_QQ__ 522 .6 .000 522.6 .000 522.6 

_. QO_L_ _4B..LL _._QQ68 522.6 '121 522.6 .304 522.6 __L 
2 __,_Ql.1 _ _49_LQ_ _._Ol3.5 2L_L 
J _._Q.2l__ ~9_._0_ ~2.Ql_ 522.6 

522.6 _i_ _.__028 5QZ.!3 _._0_271 
5 _ _._0.15_ _5j.J.....Q_ ~-JJ!L 522.6 
6 _._0_4_2_ _51L..L .0406 522.6 

_L .049 52Q.7 .0474 522.6 
_ 8 ~6- _5_2.(L]_ . 0541 522.6 ~. --
_1_ _._063._ _5_2_L__6._ .0609 522.6 
_j_Q_ _.l)?JL _522..._6._ __._Q 611.._ 522.6 

II _._07_]__ _52L6_ __._0.9_47 52~_L 
_j)~ __5.22.._6_ _ .... l2J8 _!1_ 522 .6 

I J _ .... B .a9 522 .6 
14 _._ill9_ 522.6 

522.6 IS ?010 
Rea ding Interval I * 3 
REMARKS: * FIRST 10 READINGS - 1 MINUT[EACH /\NO TH[ .. JYST -s READINGS= 4 tHNUTES EACH .. 

-----

r OII M I•J . nl - f'U IN 'II:O I U U , I , A , SPECIAL PRESSURE DATA 

-

5217 65 \ 1 

Third 
Closed 1n Press.ure 

Time Dell. Loo..!....±...Q_ 
~ 5 1G 

T•mo . .000" 0 Corr , 

·-· 

---

-

-

--- ----

-- --
---·-

-
-

---

I 

I 

---

Minut es 

--
. -.. 

llf TLII: ' S U IIJJ ' ' C. ; ,. 



,--
FLUID SAMPLE DATA 5-15-80 Ticket 857060 Dote Number 

r-
P .S. I.G. ot Surface Sampler Pressur K1nd Halliburton 

of D.S.T . OPEN HOLE Location WINFIELD 
Rteovery: Cu. ;: t. Gos 

M. YU::>::> 
cc. Oil 

cc. Water Tester J. DURHAt~ W itness T. GOGEL 
cc. Mud 

Drilling WESTERN 
Tot. Liquid cc. Contractor WELL AND PUMP INCORPORATED 

G!ovi ty • API @ •F . EQUIPMENT & HOL E DATA 

Gas/Oil Rotio cu . ft./bb l. Formation Tested 8rbud] e 
RES ISTIVITY CHLORIDE Elevat ion q38 1 

~b Ft. CONTENT 
300' __ @ __ •F . Net Productive Interva l Ft . 

Rteovery Woter ppm 
A ll Depths Me-;:,sured From Ke ]] V Busbjog 

Rteovery Mud 
__ @ __ •F . npm Tota l Dept 1 R1 F.•' Ft. 

Rteovery Mud Fil trate __ @ __ •F. ppm Main Hole / Casing S i z~ F. ~/.1" 

Mud Pit Semple __ @ __ •F . npm Drill Co llar Length 60 I I. D. 2 25" 
Mud Pit Semple Filtrate @ "F. Dr ill Pipe Length 1.123 1 

I. D . 2 ) 51 I 
ppm 

9.1 55 
Packer Depth(s ) JSJ?-]5]6 1 

Ft. 
Mud Weight vis ec . Depth Tester Va lve ].189 ' Ft . 

TYPE AMOUNT " Depth Bock Surface Bottom 
Cushion Ft. Pres . Va lve Choke 1/4" Chok e 3/.1" 

Recovered 1185 Feet of mudd_'{_ water Remarks: Unable to calculate due to insuffi- ~ 
cient curv'ature of 

p 

Recovered Feet of closed in pressure ., 
0 

period. 3 
-1 
; 

II: 
(/) () ~ 

< 0 z 0 

r~ 
0 z- Gauge 6705 -- ---- < 

:::> w --------, '',,, , ... .. 
' 0 a: ' (1, < / 

z ::::> 
/ 

- 0 -, / Gauge 6704 
. (/) f- \' I 

, 
500 r-w ', I , 

cr a: ' -I 

:::> w ----..1'---------' · i ocl 
(/) Q, 
(/) w w 01000 cr 
(1, a: 0 

0 TIME 
u. 

TEMPERATURE I Gouge No. 6705 Gouge No. 6704 
Ft . l 

Gouge No. 

Ft . l 

TIME 

1494 1812 (00:00-24 :00 h~ .) 
~oth· Ft . D..oth: ~th : 

I 12 Hour Clock 12 Hour Clock I Hour C lock Tool 
ht. 87 "F. I Blanked Off t-10 Blanked Off YeS I Blanked Off Ooened 8:35 

Actual ·F. I Pressures I Pressures Pressures 

I Opened 

Bypass 10:04 
I Field Office Field I Office Field Office Reported 

I 
Computed 

~itio l Hydrosta t ic I - 544.6 689.1 Minutes MinliTes 

£~ Flow 
Initio! I 395.9 327.0 676.7 I -- --.. Fino! I 520.0 495.8 I 675.6 I I 5 5 .. 

- Closed in I 541.6 542.6 I 685.0 I I 30 30 
~~ Initi al I 500.0 496.8 685.0 I -- --~2 Flow 
v• 

Fino! I 541.6 541.5 686 .0 q g .. 
~ a. 

I-- Closed in I 541.6 541.5 I 686.0 I 45 45 
~~ Flow In it io! I I - - --
~:. Fino! I I I 
- Closed in I 
r!,inol Hydrostatic I 538 4 682 9 

--- I 
'0111 ll t. u - 'lt"fT(D t9lt U..1...A... 

FORMATION TEST DATA Lmu ·~ mon HC l / I O 

88 

J> .-

"" ""' .~ .... ,... 
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~ c 

;,o 
~ ~ 
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~ 
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>~ 
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:E: -r 
0 
n 
~ 
---l 

-
n 
0 

§ 
< 

r 
):::> 
c:;:J 
rn 
---l 
---l 
rn 

-
"' 0 
;; 

;;><; 
> :z 
(/) 

):::> 
Vl 

I 
I 

I fr 
~ I 
~ , tn 

,.. 
0 a .. 
0 
'10 

~ 
.:::. 
(') 
0 
3 
'0 
0 
~ 
-< 
z 
0 
3 
0 
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00 
1.0 

Gouge No. 6705 Deprh 1494' Clock No. 4197 

Firs! Firs ! Second Second 
Flow Period Closed In Pressure Flow Period Closed In Pressure 

Time 0..11. PSIG Time Defl. Log r + 0 PSIG Time Defl. PSIG Time Dell. Log I + 0 PSIG 

.000" 
Temp. 

.000" 
Temp. 

.000" 
Temp. .ooo·· Temp. 

Corr, 0 Corr . Corr . 0 (orr. 

0 .000 32L.O_ 000 495.8 000 496.8 .000 541 5 
I .0066 35a.J_ _._OD_6~ _ill_d__ ~..OL_ _13.illl..] _ _._301 511.5 
2 .0132 395.8 _,_Qj_3 5* 512.6 _._(2}_4_ _51l.Jl_ 
3 .0198 430 2 .0203 542.6 .......Q21 531.1 -
4 . 0264 465.6 028 _53~ 
5 .0330 495 8 035 5JD~ 
6 .042 539.5 
7 049 540.5 
8 ,056 __ill_,_L 
9 063 . _ill_,_L 

10 

II 

12 

13 

14 

15 

Gouge No. 6704 Depth 1812' Clock No. 2803 
_Q_ .000 676.7 .000 675.6 .000 685.0 .000 . 686.0 

I .0066 _ 61L_5__ ___j}Q...68* . ....6.133_._9 ,Q07 681.9 299 686.0 
2 .0132 _f)_IL...5._ ~.013.5* 6!35_._Q_ .......0.~ _681.9 
3 , _01~ _ 61.3_.5_ __.J) 2.D_3_ _685_._Q_ _j)2l__ ....6.8LL 
4 ...Q2§_4-~1_4_._6_ - __...Q2.0 _ _ 683.2._ 
5 . 0330 - 675 6 035 _685 .0 
6 __._042 686.0 
7 .049 686.0 
8 .056 686.0 
9 .063 686.0 

.J.Q. 
11 

12 

13 

14 

15 

ReodinQ ln!ervol 1 1 
REMARKS: *-1 minute intervals 

I 

1 Qll M UJ . Rt - rniNTfO IN U . S . A , SPECIAL PRESSURE DATA 

~ 

-

12 hour Tlck.e t 
857060 \ ' No. 

n,lrd . Th;rd 
Flow Period Closed In Pressure 

Time Dell. PSIG T ime Ocfl . Log ..!._±_Q_ f'SIG 

.000" Tcmn. 
.000" 

Temp , 
(orr. (J (orr 

. 

.. 

-
·-----· 

·-· 

·----

hour 12 

-
-----

----
--

-----

----
-

~ 

Minures 

-
-----

Lll TLf ' S fUll H C • / H 



Appendix B.--Core analyses. 
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rc, o I c ,, ,,, .J< c s e r ., o '--;:: - ;;.- ,, g 1 ,, e e r 1 ,-, 
8 

0 A ~ L A S , T e X A S 

U.S. GEOLO.GICAL . SURVEY 
O.C.L. 8 F.G.A NO. 1 WELL 

DATE: 6 /2 5 / ~0 

FOR Mj\ T I ON: /1 r bvv:..k..~ 
DRL.G .. FLUID! 

DOUGL~S COUNTY• KANSAS 

SMP. 
r~o . DEPTH --- ~ .. .,. ... .. --~,.-- .. ... ..- ..... -... 

1.0 
N 

1 2420!0~21~0 
2 2421.0~22,0 
3 2422.0-23.0 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1L~ 

21~23, 0~2L~~ 0 
21~~ ~~. 0~25,. 0 
2425.0-26,0 
2426 .• 0-2 7,. 0 
2427,. 0-28)1 0 
2428. 0~2CJ .• 0 
2429.0~30.0 
21~30 .• 0~31 . 0 
2431 .• 0~32.., 0 
2432. 0~33 .• 0 
2433.0-34.0 

15 2431~ .. 0~35 .• 0 
16 21~35.0":"36.0 

17 2436.0~37 .• 0 
18 - 21~37.0-30.0 

19 2L~38.0-39,0 . . . 
20 2439 . 0~1~0 .• 0 
21 241f0 o 0- L~1 ... 0 
22 2lflf1, 0":"1~2. 0 
23 21+112.0-1~3.0 

2'f 21~113.0-lflf,O 

LOCATIO N: SE NW I~W SEC. 13-12S-17E 

* I ND ICATES PLUG PER M 

PER f\1 . TO AIR MD. 
MAXIMW-1 90 OEG. VERT •. 

POROSITY 
P[;:RCENT 

_____ ........ ~~·--.-- .... · · -- ~ ...... , ..... ~-.. ---.. . " ..... _ ...... ,...---·-·-... -

13 .• 0 
69,0 
16.0 

539.0 
0,.7 

. 2 .• 8 
293 .• 0 
1~3 0. 0 

* 
CJ .• 2 
5 .7 

230.0 
170 5. 0 

.1,.5 
3.8 
7 )19 

105.0 
157.0 

* 
* 
* 
* 
* 
* 

7.1 
4.7 

13 .0 
190~ 0 

<0 .• 1 
2.5 

77.0 
230..,0 

o,..2 
4 .• 6 . 
O.l3 
2.7 

16.0 
0 ,. 8 
2 .• 1 
7 .• 9 

60.0 
155 .• 0 

<0.1 
2A3 
4 .• 0 
0 • If 
0.1 
4.3 

WHO LE COR E 1\ Ni\L YSIS 

<0.1 
38 . 

49 

<0. 1 

5.2 

11 .• 2 
L~ • 8 
7.8 

12.2 
9.5 
5.6 

11.6 
13.2 
1 Lf .o 3 
11.3 
12 .• 1 
8.5 
7.-5 

12.2 
11.9 
3.6 
If .• 0 
8 o Lf 

2.8 
16.2 
8.2 

10.3 
11.2 
9.7 

FLUID SATS. 
OIL WTR. 

o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o .• 0 
o.b 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 

46.8 
~~ 1. 1 
6 6 .1 
69.5 
57.7 
72.1 
58.0 
7 1+ .1 
75.9 
68.4 
33.9 
33 .• 7 
46.8 
28.0 
52.8 
63.0 
50.5 
3j,.,3 
19.2 
21..-0 
2·5 . 2 

43 ·'f 
27.5 
36.7 

"'' 

GR. 
OEN. 

2.82 
2.83 
2,73 
2.85 
2 .• 83 
2 o 6Lf 
2.83 
2.84 
2 .• 83 
2.85 
2.83 
2 o 8Lt 
2 .• 05 
2.01 
2.77 
2.68 
2.83 
2.85 
2.85 
2.83 
2.80 
2.83 
2.81 
2.80 

... 

F IL E NO : . 3402-10090 
ENG I NEE R: . OOYLE 
ELCVATlON: 

DESCRIPTION 

DOL,VGY 
DOL.,VGY 
LM•SilY 
DOL 
DOL 
Cl!T 
DOL,VGY•SL/C.HT 
DOL•VGYrSL/CHT 
DOLrVGY,SL/CHT 
DOLrVGYrCHT . 
IJOL' VGY' SL/CI IT 
DOL' VGY 'SL/CllT' VF 
DOL.rVGYrSLICHT 
DOL,VGYrSLICHT 
UOLrSHY,CllT 
DOLr CI!T 
DOL•SllYrVGY 
DOL ' Sl lY, VG'f 
DOLrSHYrVGY 
DOL rS HY,VGY 
DOL, Sl.W' V G'f 
DOL•SHY,VGY 
DOL•Sl iYrVGY 
DOL,SHYrVGY 

These analyse s, opinions or In ter pretations are based on observatio ns and materials supplied by the client to whom, and for whose ex clusive and confidential use,thl s report Is made . The int erpretations or opinions 
expr essed repr esent the bes t Judgment of Cor e Laboratories, Inc . (all errors and omissio ns except ed); but Coro Laboratories, Inc . and It s officers and employees , assume no responsibiU ty and mak< no warranty or 

·• · ---·" ·- ' '"' " ' "'" "" nnfl•tio ns . or rrnfit~b lent <;S nf any nil, ~as or other mln<ral well or sond In conn"Ctlon with which su ch re port 11 us<d or rtiJed upon 
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CORE LABORATORIES, INC. 
Petroleum ReJervoir Engineering 

OKLAHOMA CITY, OKLAHOMA 

January 14,1981 
RC,.LY TO 

5UITC tJJ 

•oo SOUTH \f~RMON"'' 

Or( LAHOMA CITY, OI'<LA. 

7 J I 0 I 

United States Department of the Interior 
Geological Survey 
1950 Avenue A - Campus West 
Lawrence, Kansas 66045 

Attention: Mr. Tony Gogel 

Gentlemen: 

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 

This report presents data for electrical resistivity measurements 

performed o~ 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, l-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 lithological 

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

Page Two 

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 

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 

0.0 
200 
784 

1567 
3134 

95 

a . 

1.0 
1.0 
1.0 
1.0 
1.0 

m 

1.97 
1. 99 
2.02 
2.05 
2.10 



U.S. Geological Survey 
D.C.L. and F.A. · No. 1 Well 

Page Three 

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 line relating 

resistivity 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 individual 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 lithology. 

This concludes all tests requested. 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, 

C/bORE LABORA/rT~0~I/;~~, ·'%J~.;c. / 
t. ; ~# · · 

t ,. r .'",/,-/,·. ' . v fA:;/ . I'/ :.· J !j. (_ 
David C. Monk for 
Dale E. Boyle 
District Manager 

DEB:DCM:cj 

7 cc - Addressee 
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CO R E LAEl OR ATO RiF.: S . IN C. 

/'eltulcum lic>a~uit J~·np n .:ct i nt; 

OKLAHOMA CITY, OKLAHOMA 

-~pa ~y U.S. GEOLOGICAL SURVEY 
J1 D.C.L. AND F.A. NO.1 

OVERBURDEN FORMATION FACTOR DATA 

48,400 ppm NaCl 

of Saturant, Ohm-Meters: 0.144 

Page 2 
F il e-,3~4""0-.4 ----:1;-:;0:-:-1-..,-8=0=0:-:-1..,..6 

Air Effective Overburden Pressure, PSI 
:1qpl e Depth, Permeability, Porosity, 0.0 200 784 1567 3134 

ber Feet Mill idarcies Per Cent Formation Resistivit~ Factor 

2420-21 6.6 10.2 97.9 107 117 123 131 

2421-22 0.07 4.9 494 503 611 765 1068 

2423-24 17 14.2 62.2 64.2 66.9 69.5 72.3 

2428-29 0.1 7.0 197 209 241 273 360 

10 2429-30 12 11.6 58.9 59.1 70.0 73.5 79.0 

18 2437-38 5.3 10.6 89.5 90.8 98.0 106 114 

20 2439-40 2.2 13.7 35.3 37.0 41.1 43.6 45.5 

22 2441-42 0.3 11.2 41.2 44.8 48.0 49.8 51.1 

24 2443-44 1.8 11.1 52.8 53.2 56.7 59.7 62.5 
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CORE LABORATORIES. INC. 
Page ___] - ------Pctrobm RL>cn.ol' En(l~cnnt 

OKLAHOM A CITY, OKLAHOMA f ile 3404-1 01 - 8001 6 

Comp:my_---..::U~·.:::.S~·~G-=-E~O=-L O~G~I C~A..!.-"L'--"'S'""'U-'-'R_,_V ,._EY_,____ ___ formation ------ ------
Well D. C. L. AND F. A. NO. 1 County __ ~DO~U~G:..:.L!..!.A~S _ ______ _ 

f 1eld State _ _ _ K~<A..!.!N.!.!S:!!.A.!..:::S~--------

I 

I 
I ·~ I ' ,.v 

,. 
'" 1.11 

" • II 

: I ~I 

' 

1.0 
1. 79 

I I 

I I I 
I I 

"'"' 
: 

' I ' 
' 

" I 
I '• 

I 1:_'' 

1- I i ' .,, "' 
l__i_ 1•1 

(. 001 

PSI , EFFECTIV E _ill'_IRBURDE N PRESSURE 

~ ~ 
0.0 

' 
' ' 
I I ·• 

' '" ~L'!! 
.,, 1' 1••·: 

I ''""!' l'o!' 
'" :· 1··11 

1 I I I ~ ~ 

' I L ' I ~~ I I 

I I I li!o!lo_ll' 

I I· 

, . •11 1•11 _!_~II 

~ 

I 

" I 
' I I 

I '' , ,I I 

1•11 1·•1 I . ' ' ...!. ' 
lo I''" I 

·a. 01 
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I I I 

" 
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I I 
I I 
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l'' __;_ 

Porosi ty, Fraction 
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U.S. GEOLOGICAL SURVEY 
GElS NO. 1 WELL 

SALINE COUNTYr KANSAS 

SMP. 
NO. QEPTH __ .. _., __ ,, -·-- ........... -"'·- ·· ~ ...... ... 

1. 3481. 0~02 .• 0 
2 31~02 .• 0-:-03.0 
3 3483. 0-81~, 0 
4 31~81~. 0~8!:)_. 0 
5 3485 .• 0~06. 0 
6 3486.0-07_. 0 
7 3487 .• 0~013.0 
8 3L~0f l o 0'::"1)9. 0 
g 31~8<.) • 0-90 o 0 

10 3 4 9 o. 0 ':"''H .• 0 
11 3491 .• 0-92 .• 0 
j 2. 3492.0~93 .• 0 
13 3LJ.93.o-g4.o 
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* <0 .• 1 
182.0 <0.1 

63.0 5.0 

* 0.1 
16.0 12 .• 0 
10.0 8.7 

0.1 0.1 
0,.1 0.1 
8 .• 4 6 .• 0 
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?. C.J,. 0 28.0 

3111J.. 0 519.0 
<O .1 <0.1 
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<0.1 
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4.9 
3.CJ 
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11.8 
6.4 
2,.9 
5.4 
8.0 

11~. 0 
14.2 
14.1\J 
3.9 

OIL WTR. 

o.o 60 .• 4 
o.o 51.7 
o.o 72.6 
o.o 50.4 
o.o 86.6 
o.o 01.7 
o.o 47.7 
o .• 0 72·4 
o.o 63.9 
o.o 80.9 
o.o 80.6 
o .• 0 Y2.1 
o.o 36.5 

GR. 
Q~N. 

2.81 
2.81 
2.84 
?..83 
2.1:33 
2.03 
2.80 
2.02 
2.83 
2.82 
2 .• 02 
2.82 
2.84 
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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 Re>ervoir Engintering 

OKLAHOMA CITY, OKLAHOMA 

February 7, 1981 
RC,.LY TO 

sun.: 111 

United States Department of the Interior 
Geological Survey 

400 SOUTH Vl"AMON1 

OKLAHOMA CITY, OKLA .. 

7 l I 0 I 

1950 Avenue A - Campus West 
Lawrence, Kansas 66045 

Attn: Mr. Tony Gogel 

Gentlemen: 

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

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, l-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 lithological 

description on page 1. 
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For the electrical resistivity measurements, the sampl~s were 

leached of all salt with methanol, and dried at 180°F. Boyle's 

Page Tv10 

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 measured 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 

0.0 
200 

1058 
2116 
4232 

a 

1. 00 
1. 00 
1. 00 
1. 00 
1. 00 

m 

1.83 
1 . .87 
1. 96 
2.03 
2.11 

The deviation of the samples off the best-fit line c~n be attributed 

to the heterogeneous lithology. 
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Nex t, all samples were placed in a porous-plate capillary pressure 

Page Three 

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 compos ite 

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 re sistivity 

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 individual 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. 

DEB:DCM:cj 

7 cc - Addressee 

Very truly yours, 

CORE~BORATORIE S, INC. 

IJI?-L~ 0 Yfc>n!~ -
David C. Monk for 
Dale E. Boyle 
District Manager 

115 



:mpa ny U.S. GEOLOGICAL SURVEY 
11l GEIS NO. 1 

iaturant: 5900 ppm NaCl 

CORE LABORATORIES, INC. 

1-'ctrul~eum /{e,eruo ir L',~ i n c uing 

OKLAHOMA CITY, OKLAHOMA 

OVERBURDEN FORMATION FACTOR DATA 

~sis tivity of Saturant, Ohm-meters: 1.01 @ 72. 0°F 
--~~~---- --~~~--

Page 2 
File-3~4~0~4 ~- 1~0~1 ~-8~0~0--1( 

Air Effect~ve Overburden Pressure , PSI 
Iampl e Depth, Permeability, Porosity, 0.0 200 -1058 . 2116· 4232 
l:nnber Feet Millidatcies Per Cent Formation Resi s tivity 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 76.9 93.6 114 147 

3487-88 0.02 4 .. 1 158 366 502 701 984 

8 3488-89 0.05 6.5 138 161 184 212 245 

9 3489-90 0.05 8.6 93.3 170 222 321 454 

10 " 3490-91 12 12.7 50.9 62.7 71.7 80.3 90.3 

11 3491-92 29 15.1 33.3 41.3 47.2 52.6 59.0 

13 3493-94 0.02 2.1 526 910 1200 1652 2500 
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CORE LABORATORIES. INC. Page 3 -
P <1 rrXc... m RLl.<n-oi T En ci nc CT1 n f 

OKLAHOMA CITY, OKLAHOMA file 3404-101-80016 

Company u.s. GEOLOGICAL SURVEY f ormation 

Well GElS NO. 1 County SALINE 
Field State KANSAS 
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CORE LABORATORIES. INC. 
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file 3404-101-80016 
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CORE LABORATORIES. INC. 
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OKLAHOMA CITY, OKLAHOMA 

Page ~:-::-:-::-:-:---::-:-. 
f ile 3404-101-80016 
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CORE LABORATORIES. INC. 
Pn~m IV~t Enf1~cnn r 

OKLAHOMA CITY, O KLAHOMA 

Page _1. ____ _ 

f il e 3404-101-800!6 

Company_---lU'-' . ..;Su·---2G.t..El.LOLwO,/jGd.Jli..!.C~Ac~.L....2!SU.uR~VCJ.E....!.Y ___ format ion ------------
Well GET S NO. 1 County __ .:::_S:,.::AL:..I::_N:.:E~-------
f leld State ___ .:.:KA:..:.N:.;;S::A_::S:...__ _______ _ 
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CORE LA BORATORIES, INC. 

Pcrrultum /{e;e rvuir L't~;; i t~cering 

OKLAHOMA CITY, OKLAHOMA 

Page "8 · 
F il e--..,3::-:4:-::0--=-4--1:-:::0-:-1--8:::-:0:-:::0...,..1-=-6 -

: pany U.S. Gee 1 og i ca 1 Survey 
1111 Ge i s NO. 1 

FORMATION FACTOR AND RESISTIVITY INDEX DATA 

:Csistivi ty of Saturating Brine, Ohm-Meters: 1. 01 @ 72. 0°F 

Air 
Brine Saturation Resistivity 

Per Cent Pore S~ace Index 
~mp l e Permeability, Porosity, Formation 
~mber rq i 11 i d.a r c i e s Per Ce.nt Factor 

8 0.05 6.5 138 100 1.0 
97.3 1.07 
88.4 1.14 
82.0 1. 26 

9 0.05 8.6 93.3 100 1.0 
72.0 2.08 
44.6 3.68 
41.3 5.12 

10 12 12.7 50.9 100 1.0 
49.9 2.59 
32.3 4.10 
30.6 5.58 

11 29 15.1 33.3 100 1.0 
50.9 2.64 
32.6 4.67 
31.5 5.12 
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CORE LABORATORIES, INC. 
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u.s. GEOLOGICAL SURVEY 
KANSAS ORO NO. 1 WELL 
PARSO NS FIELO 
LI\ IJ ET TE COU tH Y' KA NSAS 

SMp. 
NO. OEPTH -- -···. _ ..... ......... ... -... ... . ..._._ ... _,. 

. 
1 1419 .• 0"':'20,-0 
2 1420.0"':'21.0 
3 1421.0':'22 .• 0 
4 11~22.0':"'23.0 

5 1423 .• 0-24_. 0 
6 142ll .0':'25.0 

N 7 142!5.0-26,0 
1..0 8 1Ll26 o 0":"27,. 0 

C) 1427.0-28.0 . . 
10 1428.0":"29 .. 0 
11 1429.0":"30,.0 
12 1 Ll3 0 ,.o 0"':'31 o 0 
13 1l~31 _,.0":"32 .• 0 
14 1 ll32. 0-33 .• 0 
15 1433.0-3Ll.O. 

:.. 

_,-~ c r r o ' e .., ,,, 1-< e .r c r v Q I r .J.;s.- r • & r r1 ..-e e r r ,. 8 

DATE! 

DAL.L...AS, TI!:X A S 

6/25/80 
AROU CKLE FOR I'-M T IO N! 

DRLG. FLUlO! 
LOCATION! SW/4 SEC. 22-31S-20E 

* INDICATES PLUG PERM 

PERM. TO AIR MD. 
MAX I 1'-1U,..1 C)Q DEG VERT . _ 

PO ROSITY 
PERCENT 

~---......... -.--... --.-. .. , ..• ~ ---.......... ,. __ ,_. .. .... .... , ... _ -.. .... -
WHOLE COR E AN1\L YS IS 

<0.1 <a .• 1 <0 .1 5.6 
0.3 <0 .• 1 4.9 
o .• 4 <0.1 3 .• 5 

<O _,.1 <0.1 <0.1 7 .• 4 
0.1 <0.1 8.0 

11.0 9 .• 3 0.5 8 .. 1 
o .• l <O .• 1 4.9 

( 2216.0 o ... 1 3.0 
1971 .• 0 0 .. 4 <0.1 5.7 

0.3 0,1 7 .• 2 

* <0.1 3.6 

* 0 .• 1 6.2 

* <0.1 4.2 

* (0_..1 2 .• 9 
<0.1 <0.1 <0.1 3.8 

FLUID SATS~ 
OIL WTR. 

..,. ~..-w••~·• • • ·r\uu .. .. .... . .. 

0 .• 0 68,9 
o.o 64.8 
o .• 0 45,.0 
o.o 18,.6 
o .• 0 21.0 
o .• 0 32 r l 
o.o 30.8 
o.o 50.3 
o .• 0 39.8 
o.o 37.9 
o ... 0 62,.8 
o.o 73.6 
o.o 57 .• 3 
o.o 33 • Ll 
o.o 65.0 

GR. 
DEN. 

2.02 
2,82 
2.82 
2.84 
2.78 
2.83 
2.84 
2.86 
2.81 
2.80 
2.79 
2. OLt 

2.81 
2.03 
2.7CJ 

~ 

FILE NO: 3402-10127 
ENGHJ E;:t=: R: OOYLE 
ELEVATION: 

UESCRIPTION 
----- v. - -··-·--··-· ...... ,... .. _. ____ ..... ... 

DQL,VGY 
OOL,VGY 
DOL•VGY 
DOL 
DOL 
OOL, SIIY 'SL/ CHT 
DOL 
DOL•SL(VGY,VF 
DOL,VGY•CHT 
OOL' SL/VGY, CIIT 
OOL,VGY,VF 
OOL,VGY,VF 
OOL•VGY 
OOL•SL/VGY 
OOL•VGY 

The~ analyses, opinions or Interpreta tio ns are ba sed on obser vations and materia ls su pplied by the clie nt to whom , and for whose excluuve and confid ential use,thls report is made. The interpretat iO ns or optn lons 
expressed represent the best judgment of Cor e Laboratories, I n ~. (all erro rs _and omissions excepted); bu t Core Laboratories, Inc. and it s officers and ernployees,as.sume no respons lbthly and mak e no warranly or 
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CORE LABOR A TOR l ES, l NC. 
Petroleum Reseruoir Engineering 

OKLAHOMA CITY, OKLAHOMA 

January 20, 1981 

United States Department of the Interior 
Geological Survey 
1950 Avenue A - Campus West 
Lawrence, Kansas 66045 

Gentlemen: . 

Subject: 

I'Hr'LY TO 

IUITf: Ill 

400 ~OUTH \ICRMO,.,T 

OKLAHOMA CITY. OKLA. 

71 l Q I 

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 

This report presents data for electrical resistivity measurements 

performed on samples recovered from the subject well. These studies 

were comp leted 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 
Kansas Ord No. 1 Well 

Page Two 

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 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 

0.0 
200 
718 

1435 
2870 

a 

1.00 
1. 00 
1. 00 
1. 00 
1. 00 
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1.80 
1. 85 
1. 88 
1. 94 
2.00 



U.S. Geological Survey 
Kansa s Ord No . 1 Well 

Page Three 

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 shovm 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 P.lots for the individual samples are on 

pages 10 through 14. The variation of 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. 

DEB:DCM:cj 

7 cc - Addressee 
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Very truly yours, 

CORE LABORATORIES, INC. 

iJvde.~~ 
David C. Monk for 
Dale E. Boyle 
District Manager 



~mpany U.S. GEOLOGICAL SURVEY 
Well KANSAS ORO NO. 1 

CORE LABORATORIES, INC . 

OKLAHOMA CITY, OKLAHOMA 

Page 2 
File~34~o~4--~10=1~-=8=oo~1~6 

OVERBURDEN FORMATION FACTOR DATA 

Saturant: 19,200 f2f2m 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 

4 1422-23 0.08 6.7 142 158 170 191 220 

5 1423-24 0.08 7.5 96.3 110 121 133 138 

7 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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Page _,4'-------
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Com pany u.s. GEOLOGICAL SURVEY 
format ion ARBUCKLE 

Well 
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CORE LABORATORIES. INC. 
Pm-oln.m P~J.("n..Ot En(\~C"n"f 

OKlAHOMA CITY . OKLAHOMA 

Page -"-----
f ile 3404- 10 1 -80016 

Campony_U_. S_._G_E_O_L_I G_I C_A_L_S_U_RV_ET _____ format ion _A_R_BU_C_K_L_E _______ _ 

Well KANSAS ORO NO. County --7.Lc;.AB:<'E;;.:T;-;Tc"E'---------
f 1e!d PARSONS State ___ KA_N_S_A_S ________ _ 

FF 1. 0 
" ~ 1. 88 

718 PSI, EFFECTIVE OVERBURDEN PRESSURE 
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Porosity, Fraction 
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CORE LABORATORIES. INC. 
Pc::-olrw"' i&>Cn<Otf En~ "-(CT\1\I 

OKU.HOMA CITY. OKLAHOMA 

Compony_.;;U.;;.·;:;.S;,... ,..;G;.::E:.;;O~L~O~G!.;..IC~A~L=-:--==S~U.!.!R.!..V=..EY!....-___ formation ARBlJCKI E 
Well KANSAS ORO NO . 1 County LABETTE 

Page _.::.6 ___ _ _ 

f ile 3404-101-80016 

r;.,Jd __ _!..P.r;:A~RdS!>!.O!!.NS,_ ___________ Slot" __ -..~Ko.~:AlllNL:lS..!!A.:>S ________ _ 

F F = --,..-;:1..:... 0;:.....--
~ 1. 94 

0.001 0.01 0.1 

Porosity, Fraction 
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CORE LABORATORIES. INC. 
Pcroln.m IVW'T'oCH' £n(lrvrn"t 

OKlAHOMA CITY. OKLAHOMA 

Company U.S. GEOLOGICAL SURVET format ion ARBUCKLE 
well KANSAS ORO NO. 1 County LABETTE 

Page 7 _ 
fde 3404-101-80015 

f 1e ld __ r.,PAtl.lR:s.;SuOmNL:lSc__ __________ State __ .t>KAI:l.ll.NS.l.IA~S'----------
1.0 FF = 

~ 2.00 

0.001 

Porosity, Fraction 
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CORE LABORATORIES, INC. 

l't.:lrul t! um /(e,er uu lf Lro~IIJl!t:rint, 

OKLAHOMA CITY, OKLAHOMA 

: pa ny____::U:....;.·..::.S-7. ,...,G;,...=E~O.:=.,L 0:=--:G=-:=I~C.:....:.A L=-:--=S:....::.U.:....:.R..:....:V E=-:Y ______ _ 
'fll KANSAS ORO NO. 1 
----~~~~~~~~~----------------------

FORMATION FACTOR AND RESISTIVITY INDEX DATA 

ifsi stivi ty of Saturating Brine, Ohm-meters: 0.332 @ 72. 0°F 

Air 
iamp 1 e Permeabi 1 i ty, Porosity, Formation Brine Saturation 

Page 8 
F i 1 e- 3::;.-4;-::0=-=-4--1:-::0:-:-1--8=0=-=0:-:-1 

Resistivity 
lumber Mill idarcies Per Cent . Factor Per Cent Pore Seace Index 

2 0.01 5.8 250 100 1.0 
58.1 1. 75 
48.4 2.05 
48.0 2.11 

4 0.08 6.7 142 100 1.0 
84.7 1. 31 
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 1.0 
72.6 1.48 
71.5 1.49 

13 <0.01 3.4 1075 100 1.0 
73.0 1. 44 
71.2 1. 48 
66.8 1. 59 
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CORE LABORATORIE S, INC. 
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File 3404-101-80016 
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October 17, 1980 

United States Department 
Geological Survey 
1950 Avenue "A" 
Campus West 
Lawrence, Kansas 66045 

of the Interior 

Attention: Mr. Tony Gogel 

Subject: Acoustic Velocity Measurements 

7~ 1 ST( t.,u.•ONS &RE[WA.Y BOX 4 75 4 7 0 4LL AS TEXAS 1~?4 1 · 21 4 6 )' 8?10 

CORE LABORATORIES, INC. rt{IITiJfll 
Special Core Ana lysis ~ 

Kansas ORO No. 1, DCL and FA No. 1, and 
Geis No. 1 Wells 
Kansas 
File Nu mber: SCAL-308-80257 

Gentle~n: 

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 Measurements. The results of the 
tests are reported herein, and the samples used in this study are litholog
ically described and identified as to well, sample number, and depth interval 
on Page 1. 

Five previously prepared core plugs from each subject well were submitted for 
use in this study. The ends of some core plugs -...ere 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 met hyl alcohol, 
and dried. Boyle's Law porosity was detennined on each sample. The samples 
from the Kansas ORO 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 compre ssion waves 
-...ere then made on each sctmple at overburden pressures of 500 psi, 1000 psi, 
1500 psi, 2000 psi, and 2500 psi. The results are presented in tabular fonn 
on Pages 2 through 4, and in graphical fonn on Pages 5 through 8. 

148 



U.S.G.S. 
Kansas ORO 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 performin g 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 . 

Catherine A. Dottle 
for Duane L. Archer, Manager 
Special Core Analysis 

CAD:mc 
7 cc. - Addressee 
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Sample Number: 

Porosity, Percent: 
Depth, Feet 

Ef f ective Ove rburden 
P res sure , P S I 

500 

1000 

1500 

2000 

2500 

CORE LABORATORIES , INc. 
Atrol~um. R~strvolr E nsu.eerU..g 

DALLAS 1 TEXAS 75Z47 

Acoustic Velocit~ Data 

DCL and F .A No.1 Well 

22 29 

6.6 7.3 

2421-22 2428-29 

34 

13.1 

2433-34 

Page 3 of 8 

Fi 1 e SCAL-308-802 57 

39 40 

10.1 4.0 

2438-39 2439-40 

Trans it Ti me, Micro-Seconds/Ft. 

47.99 52.35 72.48 50.70 60.64 

47.57 51.53 68.51 49.79 59.37 

47.37 51.26 65.52 49.18 58.42 

47.16 50.98 63.54 48.5 7 57.47 

46.96 50.98 62.54 48.27 56.52 
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Petroleum Reservoir fngU.eerlng 

DALLAS 1 TEXAS 7~2~7 

Acoustic Veloc it ~ Data 

Geis No . 1 Well 

43 F8 

9.9 3.0 

3481-82. 3482 

85 

3.3 

3484-85 

Page 4 of 8 

Fi 1 e SCAL-308-80257 

86 90 

8.2 4.7 

3485-86 3489-90 

Transit Time, Mi cro-Seco nds/Ft. 

58.74 56.15 52. 65 55.05 52.14 

57.15 55.57 51.33 54.12 51.75 

55.03 55.00 51.06 53.50 51.56 

55.03 54.43 50.80 53.50 51.37 

54.50 54.14 50.27 53.18 51.18 
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These ~'\a.ly~s . opinions or interyretations ...re boss"'! on observations dr.J materidl 5\JPf'lied by the client o '-too, ~ for I.J!-ose e xclusi~ ~ confidentiAl 
use, t.>,is re;x>rt is re<le. The in~eryretations or opuuons expn:ssed re present the boost )udgetr><nt of Core l..dl:onat<>rles , Ire . C.UI e:-rr!'S ~emissions 
•~;>ted l ; Nt Cere lA!:oratories, Ire . dlld its o ffi"';rs ~ e:rrolo~s . _ <>OSUTP. no respono1b1llry ""d ~· "'!" ~ry or representat.ons 45 to t.">e p:-oO.Jc
tivi ry, ~;::.or oper<>tion , or profitableness o f any all , g.ss or other OUJ>eroU well o r sand lJI cc:nne<:tlon Vl th -.iuch such re;>crt is used or rel i ed C> oon . 
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CORE LABORATORIES. INC. 
Pmukum R.c~· Ent•rvmnt 

DALLAS, TEXAS 

United States Department of 

Page 7 of 8 

f ile SCAL- 308-80257 

C ompany the Interior Geological Survey format ion------------

Well Ge i s No. 1 County __ _;S=:..:a=-1'-1:....:. n"-'e=----------
f i eld ------------------ State ____ K=a-"'n....::.s..::.a..::.s ________ _ 

Effective Overburden Pressure: 1500 psi 
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Samp 1 e Number: 

Porosity, Percent: 

Depth, Feet 

Effective Overburden 
Pressure, PSI 

500 

1000 

1500 

2000 

2500 

CORE LABORATORIES, INc. 
Pe trol~u.m R~s~rvolr f "8U.eerU.g 

DALLAS 1 T~XAS 7~Z~7 

Acoustic Velocity Data 

Kansas ORO No. 1 Well 

21 24 

4.1 9.0 

1420-21 1423-24 

28 

5.5 

1427-28 

P a ge ---..:2=-- of 8 ---
Fi 1 e SCAL-308-80257 

31 33 

6.2 3.1 

1430-31 1432-33 

Transit Time, Micro-Seconds/Ft. 

53.31 63.01 56.36 51.72 54.17 

52.81 62.70 55.42 51.26 53 .95 

52.31 62.54 54.63 51.03 53.95 

51.80 62.39 53.84 50.80 53.95 

51.30 62.23 53.21 50.80 53.95 

1'54 

n-.ese an.a..l yses , opin ions or inter;>re tat i cns ..re b4sed ""' ol>scrvat ions dl'od mat~ri.ol supplied by the client to ~oo-1-cm , dnd fo r '*'ose exclusiv-e dnd CC<'.fi<kntw 
use, this rep:>rt is ....oe. n-.e interpretations cr opin icns e><?ressed represen t the bt:~t ]udgeJTent of~ l..>l-oNtnries , Ire . (all errors dl'od etr.l.Ssions 
ex.:oe pt l!dl; but Core l.d.boratories , I.nc . dnd its o f fice.....,; ud e.~lo~s . a~surr. no re~p:>n~ibility dnd l!"dke no warranty or repr"esentdticns a.s tot...,. produc:-

. ·- · --- ..... ,_ ........ or \,.., ,.. ,..,,.. f"''I"'Y'\f"iT'A-h l ~~s of any o i l, gas or other rni.J~f'41 ~11 or s.ard in corv'IC'C't icn 'With -..ll ich su::h ~p:lrt i s used or t""el ! ed u;::an. 



CORE LABORATORIES. INC. Page 5 of 8 

DALL..AS. TEXAS f ile SCAL- 308 - 802 57 

United States Department of 
Com pany the Interior Geological Survey f ormation------------
W ell Kansas OR D No • l County _ _ _J!._.a,.....b.._.e_,t.._...t...._e _______ _ 

f 1eld ------ - ---------- State ___ _ K..::..a;_:_n.::...sa.::...s=----------

Effective Overburden Pressure: 1500 psi 
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