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KEPLINGER LABORATORIES, INC.

A Keplinger Company

February 1&, 1986

Helmrich and Payne, Inc.
Utica at 21st Street
Tulsa, Oklahomz 74114

Attention: Mr. Jack Keeling

KRe: Routine Core Analysis
Well Carmichael No. 10
Ellis County, Kansas
Job Number 86-1045-0C

Gentlemen:

This report presents the final results of the routine core analvses
performed on plug and full diameter core samples from the subject well.
Upon receipt of the core, a surface core gamma ray scan was performed.
Next, one- and two-inch-diameter core plugs were drilled from the
preserved core material. These samples were then placed in "Dean-Stark"
type distillation equipment to obtain o0il and water saturations. After
drying, air permeabilities and porocities were measured for each sample.
The full diameter samples were cleaned using a toluene/CO, pressurized
core cleaner. The samples were dried and air permeabilities (horizontal
and vertical) and porosities were measured for each sampie.

The conditions under which this report is presented are described
immediately following this report. Please contact us if you have any
questions concerning these data, or if we may be of further service.

Respectfully submitted,

KEPLINGER LABORATORIES, INC.

Lsaee Keplinger Laboratories, Ine.

6849 East 13th Street/Tulsa. Oklanoma 74112 USA e Telephone: 918 835-9524
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CORE GAMMA LOC

HELMRICH AND PAYNE
WELL CARMICHAEL NO. 10
ELLIS COUNTY, KANSAS

3,33¢ T —~ :
f + ,—%
1 — =
j : . 1 i 1 ")
- 3 Bl ;
3,340 - e
e s i
i S } T No Core 3,345-3,351
Depth 3,350 ¢ = —
(feet) —_ — ~—
i : + . ;
3,360 ———s ' ———
| - —a T .
v — : .
—— i
3,370 - -+
: v -
H
—
¢ :
+—
T * ’
i K
i
I
— :
1
T T
i bl
1 H
j— ;
! i !
T T T 1 i i
Py i : . :
— ——t
b S S W
r M N M
——

Increasing Radjation

Any interpretations or opinions derived from these data are subject to the conditions described elsewhere in this report
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KEPLINGER LABORATORIES, INC.

Page 5 of 5

File _86-1045-00

CONDITIORS ARD QUALIFICATIONS

Keplinger Laboratories, Inc. will endeavor to provide accurate and
reliable laboratory measurements of the ccres provided by the client.
The results oi any core analysis are necesscrily affected by the
condition in which the core is received and the selection of the samples
to be analyzed. 1n the absence of direction by the client, Keplinger
Laboratories, Inc. will utilize their best geclogical and engineering
judgment in selecting the samples to be analyzed. It should be
recognized that most cores do not have uniform properties and that
selection of truly represertative samples is rarely possible. Unless
otherwise directecd, the samples will normally be selected from the
highest quality segments. Thus, use of the properties measured in thic
report in reservoir calculations could result in an overestimation in
reservoir volume and/or deliverability. Keplinger lLaboratories, Inc.
assumes nc responsibility nor offers any guarantee of the productivity
or performance of any oil or gas well or hydrocarbon recovery process
based upon the data presented in this report.

This report has been prepared for the exclusive use of Helmrich and
Paypne, Inc. The report shall not be distributed, reproduced, or made
available to any other company or person without the prior knowledge
and written consent of Keplinger Laboratories, Inc.
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HELMERICH & PAYNE, Inc.

Date 6 -2 ~-86

To_Lynn Watney / Dove Newel

From let’ne'e DG\US Subject Carmichsel lo

Enalosed ore the /033 and core &hé'jses o our  (Carmichael #10 o

&(‘tﬁozpehﬁh‘%e Core e ave  supplying Rrrbonr )iLrard. The core

L < S 'rre} Qby.\ )(e\o\ir\:-)ef Lé\as '\r\ TM‘Sa, unﬁ’f*‘“\a\e\:) ‘\"\L
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cove was Lroken w e o batr i |

Y c)m i < S\é\oL\ rocess “
we Mrust Mk b Wl survive SMPMA\* ard ‘\4\;\? ) :'\\\ éeLo‘i
l\Y\'\e(es_\’ '\'ﬂ \QOU\'

S Me'e\ﬁ/
Ko Fans

Of@ra'ﬁsv\s Consul¥ant

P-S. Legs hove Lee, m\easq) d mene of the sther infermohen <
beimb We\d  conGidenyial,



CORE #1
3330' - 51': Rec 14'; lost 7’

6": Ls, wht, f xln, sli ool, sl st of oil at contact w/sh below.

84": Sh, btm 1' had several 1" sd stringers. Coarse inmature sd w/good
show bldg oil. Sh was gry-grn yellow, top 2' was red sh, v
clayey.

44%: Ss, very 1mmature, poorly sorted, angular, well emtd, very good
show free oil thruout, some bldg.

1€": Sh, gry

21%: Cgl eht & sd. Cht wht to varicolored yellow gry, much interbdd

ss, coarse grn immature, poorly std, good SO throughout sd, almost
totally saturated.

Core #2 (3351' - 58') 7!

7': Cht, cngl, wht to varicolored yellow gray, muech interbdd ss, coarse

grnd, immature, angular, poorly sorted, good intergranular porosit i
saturated throughout.- ’ g B ys oll

Core #3 (3358' - 69') Rec 11! -

4": Cngl as in core #2.

3': Gry-blk i
3. ry laminated sh. Lkt eml

V. chty, v. dirt emté—whsilica and pyrit '
3o Y irty cngl €, nC Vis porosity.

1t




LESL T T Y

CHEMICAL RESEARCH AND DEVELOPMENT DEPARTMENT

HALLIBURTON SERVICES
DUNCAN. OKLAHOMA

LABORATORY REPORT

No. T11-A033-8¢

Mr. John Songer

Date February 24, 1986

Halliburton Services

Tulsa, OL

This report is the property of Halliburton Services ond neither it nor any
part thereo? nor o copv thereof is tc be published or disciosed without
tirst securing the express written approva! of iaborotory monagement;

We give below results of our examination of

1t may however, be used in the course of reguior business operation by
any person ot concern anc employees thereot receiving such report from
Halliburton Service:

three cores.

Helmerich & Fayne

Submitted by

Marked

Well: Carmichael No. 10

NOTICE

Location: Sec. 4-11S-17W, Ellis Co., KS = =

Formation: Conglomerate

Depth: 3,364 feet, 3,354.5 feet and 3,338 feet

Received: February 5, 1986

PurEose

The cores were received for analysis by x-ray diffraction, scanning
electron microscope, acid solubilities, Young's Modulus, regained
permeability and petrographic thin section.

Conclusions

The requested data are included in this report. The samples
received are a poorly cemented conglomerate, with a matrix of large
pebbles surrounded by a matrix of sand size and smaller material.
Calcite is the cementing material. There is a small quantity of clay in
pores. The fragile nature of the cores prevented us from getting a
sample from Young's Modulus measurement.

Based on the regained permeability test results, and the other
data, we think an aqueous base fluid is acceptable and suggest adding

CLA-STA FS to the prepad.

This report wos prepared by and is the property of Holliburton Services, o Division of Halliburton Company; the dato reported, intended for
o the private informafion of the above named party, is fimited to the sompie(s) described; accordingly, any user of this report agrees thaot
Halliburton shall not be liable for any loss or domage, regardless of cause, including any oct or omission of Halliburton, resulting from the
use of the doto reported herein; and Holliburton meokes no warranties, express or implied, whether of fitness ftor o particular purpose,
merchantability or otherwise, as to the occuracy of the doto revorted.
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NOTICE:

< HALLIBURTON CHEMICAL LABORATORY REPORT NO._T11=A033-86

Data

Core Description

We received three cores, all of coarse conglomerate. The larger
pebbles are mostly grev to blue chert some rounded, others angular, with
many microiractures, and some showing signs of alteration on their
surface. The matrix is sand size and smaller clear and amber quart:c
grains and a lot of white, powdery calcite. The cores are not well
cemented and break up when plugged.

Qualitative X-ray Diffraction and Acid Solubility Analyses

Purpose: Tc identify the types and relative quantities of minerals in
e . -
the formation sampie.

Procedure: A pulverized one gram sample is placed in an x-ray beam and
rotated tnrough an arc. The x-ray beam is diffracted by the sample and
the diffraction patterns are recorded. - .-
Results: The diffraction patterns are used to identify the types of
minerals present and their relative quantities. The relative quantities
for the submitted samples are as follows:

Sample Nc. 1 2 3
Depth (feet) 3,338 3,354.5 3,364
HCl Solubility#* 4.0% 2.0% 19.2%
Quartz 80-100% 80-1007% 65-80%
Feldspar 0 0 0
Calcite 2-5% 2-57 15-20%
Dolomite 0 0 0
Kaolinite 2-5% 0.5-2% 2-5%
I1llite 0.5~2% 0.5-2% 0.5-2%
Mixed Layer 0 0 0
Chlorite 2-57% 0.5-2% 2-5%
Pyrite 0.5-2% 0.5-2% 0.5-27%
Siderite 0.5-2% 0 0
Salt 0.5-2% 0.5-2% 0.5-2%

*One gram of sample is added to 0.5N HCl. After reaction, the excess
acid is titrated with 0.2N NaOH. The results are calculated and

reported as calcium carbonate. (Note: a pure dolomite will be reported
as 108%).

This report was prepared by and is the property of Halliburton Services, o Division of Halliburton Company: the dato reported, intended for
the private information of the above noamed party, is fimited to the sampie(s) described; occordingly, eny user of this report ogrees thot
Holliburton shall not be lioble for any loss or damage, regardiess of couse, including any oct or omission of Halliburton, resulting from the
use of the dato reported herein; and Haolliburton mokes no worranties, express or implied, whether of fitness tor ¢ particular purpese,
merchantability or otherwise, as to the accurocy of the data reported.
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Data Cont'd

Regained Permeabilitv Tests (N, Gas)

Sampie Depth Test Pressure
No. (feet) (psig)
34,B,D 3,364 200

Purgose: To measure the effect of fluids on the permeability of
samples.

Procedure: The core test plugs (15/16 inches in diameter bv 1 inch in
length) are oven dried and the sides are sealed with epoxy to insure

linear flow through the test plugs. Initial nitrogen permeability
measurements are then obtained in one direction. The core plugs are

then saturated and a measured volume of fluid is flowed through the core

plug in the opposite direction. Fluid flow temperature was 75°F.

Regained permeability measurements are obtained in the original

direction. Gas flow measurements are at 73°F. - -

Results: The data are reported as a percent of the initial permeability
recovered. .
Initial Perm.
Sample Gas (N,)

No. (md) Saturation Fluid

34 0.529 2% KC1

3E 0.912 2% KCl with 2 gallons/1,000 gallons CLA-STA FS
3D 1.42 Diesel

Percent Regained Permeability (N,) vs Time
Sample Time Time Time Timé Time
No. (hrs) Percent (hrs) Percent (hrs) Percent (hrs) Percent (hrs) Fercent

3A 0.5 22 1.0 28 3.0 60 6.0 68 24 68
3B 0.5 35 1.0 86 3.0 <100 - - - -
3D 0.5 37 1.0 55 3.0 22 6.0 19 24 19

This report was prepared by and is the property of Halliburton Services, o Division of Halliburton Compony: the dato reported, intended for

NOT'CE. the private information of the above nomed party, is limited to the sampie(s) described; accordingly, any user of this report agrees that
o"lburfon shall not be lmbie for ony loss or domoge, regordiess of cause, including any oct or omission ot Halliiburton, resutting from the

b mmmlere sem wersmmbint owvneoct oy imnliod whother 6F fibrneace for mn Brrticntar BUrBOSE
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Data Cont'd

Scanning Electron Microscope (SEM) Examination
and Petrographic Examination

For SEM:

Furpose: To provide a greatly magnified view of a core sample.
Minerals present in the sample can be identified and their locatiorn
observed.

Procedure: A core chip with a freshly broken surface is required for
this examination. The sample is coated with a gold palladium alloy and
placed in the vacuum chamber of the SEM. The core chip is viewed at &
high magnification and & photomicrograph is taken. An associated energv
dispersive x-ray (EDX) is used to help identifyv the mineral content of
the sample.

Results: The framework grains can be identified and their size

approximated. The location of the clay minerals within the sample can

be observed. The SEM can produce, in effect, a pseudo three-diménsional -
view of formation pore spaces. The area of the sample viewed is very

small and may pot clearly characterize the entire formation.

For Petrographic:

Purpose: To describe the framework grains, the matrix or the cementing
material, and the pore spaces.

Procedure: Core chips are glued to glass slides and then ground to a
thin section through which light can be transmitted. The slide is
placed under a microscope and viewed using polarized light at high
magnification.

Kesults: The result of this examination is a descriptive and systematic
classification of the rock and materials present in the sample. This
analysis is a visual observation, thus is somewhat subjective.

This report was prepared by and is the property of Halliburton Services, o Division of Halliburton Company; the dote reported, intended for

NOT'CE: the private information of the obove nomed party, is limited to the sampie(s) described; accordingly, any user of this report agrees thot
Holliburton shali not be liable for any loss or damoge, regardiess of cause, including any act or omission of Holliburton, resulting from the
use of the dota reported herein; and Holliburton mokes no warronties, express or implied, whether of fitness for o particuiar purpose,
merchantability or otherwise, as to the occuracy of the data reported.
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(Wa)

Data Cont'd

Scanning Electron Microscope Examination Cont'd

Sample No: i
Depthk: 3.338 feet

PTTUMAGE
T11-R023-96

Figure No. 1; Negative No. 21805-9308; Magnification 60X, 300X

Sample No. 1 has a framework of medium sand size grains of quart:z
with calcite infilling between the grains. Trace of chlorite. Poor
visible porosity. One grain noted of florencite - Ce(Al)3[P(0)4]2(0OH)6.
(Upper right portion of close-up.)

Petrographic Examination Cont'd

CALCAREOQUS CEMENTED SANDSTONE ~ Framework of poorly sorted, subangular
to rounded, granule to very fine sand size grains of quartz, chert, rock
fragments, mica, with a small amount of calcite pore f£ill. Microcrys-
talline calcite and clay lines and infills many pores. Good to fair
visible porosity.

This report was prepared by aond is the property of Holiiburton Services, o Division of Halliburton Company; the dato reported, intended for
the private information of the above named party, is limited to the sample(s) described; accordingly, any user of this report agrees that
Haolliburton shol! not be liable for ony loss or damage, regardiess of couse, inciuding any act or omission of Halliburton, resulting from the
use of the data reported herein; ond Holliburtcn maokes no warranties, express or implied, whether of fitness for o perticulor purpose,
merchantobility or otherwise, as to the accuracy of the data reported.
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Data Cont'd

Scanning Electron Microscope Examination Cont'd

Sample No: 2
Depth: 3,354 feet

Figure No. 2; Negative No. 21805-9307; Magnification 60X, 300X
Sample No. 2 has a framework of medium to fine sand size grains of
quartz with a trace of calcite cement. Trace of illite clay. Poor

visible porosity.

Petrographic Examination Cont'd

SANDSTONE - Framework of poorly sorted, subangular to rounded, granule
to very fine sand size grains of quartz, chert, rock fragments, with a
very small amount of calcite and clays infilling some pore spaces. Good
to fair visible porosity.

This report wos prepared by and is the property of Holliburton Services, o Division of Helliburton Company; the datoc reported, intended for

NOTICE: the privote information of the above named party, is limited to the semple(s) described; accordingly, any user of this report ogrees that
Halliburton shall not be liable for any loss or damage, regardiess of couse, including any act or omission of Holliburton, resulting from the
use of the dato reported herein; end Halliburton makes no warranties, express or implied, whether of fitness tor a particular purpose,
merchantability or otherwise, os to the occuracy of the data reported
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Data Cont'cd

Scanning Electron Microscope Examination Cont'd

Sample Noc: 5
Depth: 2,364

Figure No. 3; Negative No. 21805-9306; Magnification 60X, 300X

Sample No. 3 consists of calcite crystals ranging from 200 microns
to less than 2 microns. Small amount of silt size quartz grains
scattered throughout the calcite. Trace of salt and chlorite clay. No
visible porosity.

Petrographic Examination Cont'd

CALCAREQOUS CEMENTED SANDSTONE - Framework of poorly sorted, subangular
to rounded, pebble to very fine sand size grains of quartz, chert, rock
fragments, with a moderate to large amount of carbonate cement. Trace
of clay in intergranular pores. Good to fair visible porosity.

This report was prepored by ond is the property of Haolliburton Services, o Division of Holliburton Compony; the doto reported, intended for
the private information of the above named party, is limited to the sample(s) described; accordingly, any user of this report agrees that
Halliburton sholli not be lioble tor any loss or damage, regardiess of cause, including any act or omission of Halliburton, resulting trom the
use of the data reported herein; and Halliburton makes no warranties, express or implied, whether of fitness tor a particuior purpese,
merchantability or otherwise, as to the accuracy of the doto reported.
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Core Sample Disposition

The core samples will be held in storage for 60 days following
mailing of the report. At the end of this time, we will select
representative core pieces for storage in the Core Library and discarc
the remainder unless we are requested to ship the cores to another
locatiorn.

The selected core pieces will be in the Core Librarv for two vears
and will be considered the property of the customer. These core pieces
will not be releasea without the permission of the customer, the
originating Halliburton Engineer, or a Stimulation Engineering anc
besign Section Supervisor. After two years, the selected core pieces
will be kept for another eight years, during this time the pieces may be
used for a variety of projects.

Data Book Reference

The data presented in this report are recorded in Stimulation
Engineering and Design Book No. 58959, page 34; Analytical Book Nc. 5893,
page 4Z and 44; Analytical Book No. 5914, page 22; and Analytical Book
No. 5921, page 15.

cc: Mr. B. A. Matthews
Mr. K. W. McKown
Mr. C. E. Kirby
Mr. R. M. Lasater
Dr. L. E. Harris

Respectfully submittec,

, HALLIBURTON SERVICES
LC'bormoryAmmS(tArrington—Pyeatt—S'1mcm

—7 y !
Loghry-Gray-Black By /;%%f;f;:—CZ?%/%?Z;;LQ%L/ bf

rdf Martin Halterman /

This report was prepared by and is the property of Holliburton Services, a Division ‘nf. Halliburton Company; the dota reported, intended for

NOTICE: the private information of the above named party, is limited to the somple(s) described; accordingly, any user of this report agrees that
Halliburton sholi not be liable tor any loss or damage, regardless of couse, including ony act or omission of Halliburton, resulting from the
use of the dote reported herein; and Halliiburton mokes no warranties, express or implied, whether of fitness for o particular purpose,
merchontability or otherwise, as to the occuracy of the data reported



