SPECIAL CORE ANALYSTS REPORT
FOR
KANSAS LAND INVESTMENT, INC.

WOODHEAD NO. 11 WELL
DOUGLAS COUNTY, KANSAS




7304 EAST 38th STREET. TULSA. OKLAHOMA 74145 « 318/664-3071

CORE LABORATORIES, INC.

July 20, 1984

Kansas Land Investment, Inc.
222 East 4th
Ottawa, Kansas 66067

Attention: Mr. James L. Mietchen

Subject: Special Core Analysis Test
Woodhead No. 11 Well
Douglas County, Kansas
CLI File: 3404-301-84039

Gentlemen:

A letter from Kansas Land Investment, Inc. dated June 6, 1984 and
signed by Mr. Mietchen requested the Special Core Analysis Laboratory
of Core Laboratories, Inc. in Tulsa to perform a waterflood suscepti-
bility test on one sample from the subject well.

One unpreserved core segment from the Woodhead No. 11 Well was
received on May 10, 1984 from Kansas Land Investment, Inc. One hori-
zontal core plug l-inch in diameter was drilled from 672.2 feet, depth
with a diamond core bit using soltrol as the bit lubricant. The hydro-
carbons were extracted from the plug in a toluene reflux centrifuge
apparatus. Inorganic salts were leached with methanol in the same
apparatus. After drying at 180°F overnight, the permeability to air
and Boyle's Law porosity (using helium as the gaseous medium) were
determined. Permeability to air, porosity and a lithological descrip-
tion are presented on Page 1.

The sample was evacuated and pressure saturated with synthesized forma-
tion brine using the composition listed on Page 2. The mobile fluids
in the sample were displaced with a refined mineral oil having a vis-
cosity of approximately 120 cp at 76°F. Then the effective permeability
to 0oil at initial brine saturation was determined. The synthesized
formation brine was used as the displacing phase for the unsteady-state
water—-oil relative permeability test, and incremental volumes of water
and o0il production were measured as a function of time.

Production data from the unsteady-state water—oil relative permeability
test were used to calculate waterflood susceptibility characteristics
for the sample using an oil viscosity of 53 cp at 77°F. A summary of the
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water-oil relative permeability test is presented on Page 3. Water—
flood susceptibility data are presented in tabular form on Page 4 and
in graphic form on Page 5.

Thank you for this opportunity to be of service.

Sincerely,

CORE LABORATORIES, INC.

John C. Evanoff

Laboratory Manager

Special Core Analysis

JCE:KC:reh

7 cc: Addressee
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IDENTIFICATION AND LITHOLOGICAL DESCRIPTION OF SAMPLES

KANSAS LAND INVESTMENT, INC. WOODIHEAD NO. 11 WELL
SQUIRREL SAND FORMATION
DOUGLAS COUNTY, KANSAS

Permeability

Sample Depth, to Air, Porosity,
Identification feet millidarcys percent Lithological Description
3 672.2 103 24.1 SST: 1t gry, mod ind, med gr,
wl srtd, sl calc, mica,
pyr

This teport, ppsed on observations and materials suppiied by the client, fs prepared for the exclusive and confidential use by the client. The analyses,
cpinions, or interpretations contained herein represent the judgement of (ore lLaboratories, Inc.; however, Core Laboratories, Inc., and its employees assume
no responsibility &nd meke no warranties or representations as to the util iy of this report to the client or as to the productivity, proper operatign, or
profitadleness of any otl, gas, or other miner:’ = tion or 'Y in co ection with which such report may be used or relied upon.

© Core Laboratories, Inc.
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SIMULATED BRINE COMPOSITION

Constituents Concentration, gm/L
Sodium Chloride (NaCl) 35.737
Calcium Chloride (CaCljp) 7.091
Magnesium Chloride (MgClz'HZO) 3.596
Sodium Sulfate (NapSOy) 0.067

The brine composition was prepared from the following analysis:

Kansas Land Investment, Inc. Woodhead No. 11 Well
Squirrel Sand Formation
Douglas County, Kansas

Concentration, Concentration,
Constituent gm/L Constituent gm/L,
Sodium 14.10 Chloride 26.40
Calcium 1.96 Sulfate 0.045
Magnesium 0.43

This report, based on observations and materialy supplied by the client, s prepared for the exclusive and confidential use by the client. The analyses,
upinions, or m_ler-pretations contained herein represent the judgement of Core Laboratories, Inc.; however, Core Laboratories, Inc., and ity employees assume
no rP‘,-pOnS|b1‘ily &nd make no warcanties or representations as to the utility of this report to the client or as to the productivily, proper operation, of
profitableness of any o1l, gas, or other mineral formstion - " {onnection with which such report may be used or relied upon.

® Core 10BRFAteritn, v

S




D — !
“uodn pafja1 10 pasn §1 110daI YONSs YoTym YIM UCHIOIUTCO Ul PUES JO [[9M [RIGTTW 12110 30 $¥8 ‘[0 Aue jo ssausjqerijoid Jo ‘suonerado 1adoid ‘Ayanonpoid syt 01 se ‘suotiejuasaidal
10 AJuvilem OU 33RW PUE AJJIqisuodsal OU suInsse ‘saakojdusa pue $19913J0 $11 PUR "OU] ‘$3LI0IRIOGE] 310 InQ ‘(perdeoxs SUOWSIWO pue SIOIIB [[B) "du[ ‘Sarlojesoqe 310 Jo wawdpn( 183q ay3 1uasaidas passaidxa
suode 10 suoeyardiatut ay | -apeus st 330dal STY3 ‘asn [E1IUIPIJUOD PUE JARN[OXI IFOYM I10) PUE ‘WOYM 0] UMD Y1 Aq parpddns sfeLiaiTw pue SUOEAIISQO UOC paseq 3aie suonelaidiajul 10 suotuido ‘saskjeue 83y |

6°1¢ (AR %3 £C 8 0¢ Sy 0°9¢ 1°%¢C €01 z°TL8 £
?oeTd utr @ededs aiod sA21epITTIW 22oeds 210d sA2aepI[Tiu odoeds a1od jusdoaad sAdo1eprITTIwW 1993 ‘a1
110 3jusdaad Juaoaad ‘193BM 03 Juadaad ‘110 ©03 juso1ad ¢£31s010g ‘11Yy 03 ‘yidag o1dwmeg
pP213A029¥ 110 A317TqRPWIag ‘uolleanleS AJT[IqERWIl] ‘LUOTIRINIES £31171qROWaByg
SATI03134 T10 8ATIo933Y 1238M
SUOTJITPUO) TBUTWISY SuoI3TpPUO) IBIITUT

SYSNVY ‘ALNNOD SVISN0d
NOIIVWEOd aNVS TIYHIN0S
TIIM 11 -ON (VIHOOOM *ONT “INFWISTANT ONVT SYSNVA

SITNSHY IS3L ALITIIVAWIdd FATLVIHY TIO-YALVM 40 AAVIWIWS

6€0%8-10€-TV2S 9T1d

S Jo € 28eg

SYX 31l 'Svva
Julaosurduyg 41044352y wWnNo|odjayg

"ONJ 'S31H01LVvHO8VY1 3HOD
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WATERFLOOD PERFORMANCE FROM RELATIVE PERMEABILITY

KANSAS LAND INVESTMENT, INC.

SQUIRREL SAND FORMATION
DOUGLAS COUNTY, KANSAS

Water Input,
pore volumes

0.090
0.136
0.285
0.847
1.74
2.33
3.57
11.2
31.0
62.4

*Breakthrough recovery

WOODHEAD NO. 11 WELL

Cumulative 0Oil Instant
Recovery, percent Water Cut,

pore space percent

* 9.0 ——
10.5 68.3

13.7 85.3

18.1 95.4

20.7 37.9

21.8 98.5

23.2 99.1

26.7 99.7

30.0 99.9

33.6 99.9

This report, based on observations and materials supplied by the client, is prepared for the exclusive and confidential use by the client. The analyses,
opinions, Or interpretations contsined herein represent the judgement of {ore Laboratorfes, Inc.; however, Core Laboratories, Inc., and its employees assume
no responsibility and make no warranties or representations as to the utility of this report to the client or as to the productivity, proper operation, or
profitableness of any otl, gas, or other mir=ral formation or well in connection with which such report may be used or relied upon.

© Core lLaboratories, Inc.
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Petroleum Reservoir Engineering

DALLAS, TEXAS File _SCAL~301-84039

Company ___Kansas Land Investment, Inc. Formation _ Squirrel Sand
Well Woodhead No. 11 County Douglas
Field State Kansas

SAMPLE NO. 3
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