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OILFIELD RESEARCH LABORATORIES

536 NORTH HIGHLAND - CHANUTE, KANSAS 66720 - PHONE (316) 431-2650

March 18, 1981

Osage Drilling Company

916 South Steuben

Chanute, Kansas 66720

Gentlemen:

Enclosed herewith is the report of the analysis of the
rotary core taken from the Ballard E Lease, Well No. 4,
located in Chautaugua County, Kansas and submitted to
our laboratory on February 2, 1981l.

Your business is greatly appreciated.

Very truly yours,

OILFIELD RESEARCH LABORATORIES

,.ﬁxw

"

> Sanford A. Michel

SAM/kas

5 ¢ to Chanute, Kansas

- REGISTERED ENGINEERS -
CORE ANALYSIS - WATER ANALYSIS - REPRESSURING ENGINEERING - SURVEYING & MAPPING - PROPERTY EVALUATION & OPERATION




Olifield Ressarch Labersteries
GENERAL INFORMATION & SUMMARY

Compeny OSa@dge Drilling Company Lesse_Ballard E Well No.._4
Location : ”
Section __ 20 Twp._33S _ Ree._ 13E  Coumy Chautaugua sme __Kansas
Elevation, Feet
Name of Sand Wiser
Top of Core 1102.0
Bottom of Core 1116.5
Topof Sand . 1102.0
Bottom of Sand 1114.5
Total Feet of Permeable Sand 11.7
Total Feet of Floodable Sand 7.3
Distribution of Permeable Sand:
% Range Feet Cum. Fs
0 - 10 3.0 3.0
10 - 15 4.4 7.4
25 = 45 2.8 10.2
100 & Above 1.5 11.7
Average Permeabilicy Miltidarcys 27.0
Average Percent Porosity 13.7
Average Percent Oil Saturation 39.4
Average Percent Water Saturation 45.2
Average Oil Content, Bbls./A. Fr. 418.
Total Ol Content, Bbls./ Acre 5,226.
Average Percent Oil Recovery by Laboratory Flooding Tests 6.0
Average Oil Recovery by Laboratory Flooding Tests, Bbls./ A. Fe. 64.
468.

Total Oil Recovery by Lsboratory Flooding Tess, Bbls./ Acre

Total Calculated Oil Recovery, Bbls./ Acre

See "Calculated Recovery"
Section
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The core was sampled and the samples sealed in plastic bags by a
representative of the client., Salt water mud was used as a drilling

fluid,

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description
Feet : .
1102.0 - 1106.0 Light brown slightly calcareous sandstone.

1106.0 - 1107.0 Light brown slightly calcareous shaly sandétone.
1107.0 - 1107.8 Light brown calcareous sandstone,

1107.8 - 1108.9 Light brown slightly calcareous sandstone.
1108.9 - 1110.1 Brown slightly calcareous shaly sandstone.
1110.1 - 1111.8 Brown slightly calcareous sandstone.

1111.8 - 1112.6 Brown slightly calcareous shaly sandstone.,
1112.6 - 1114.5 Brown slightly calcareous sandstone,

1114,5 - 1116.5 Gray sandy shale,

LABORATORY FLOODING TESTS

The sand in this ‘core responded to laboratory flooding tests, as a
total recovery of 468 barrels of oil per acre was obtained from 7.3
feet of sand. The weighted average percent oil saturation was reduced
from 41.9 to 35.9, or represents an average recovery of 6.0 percent.
The weighted average effective permeability of the samples is 1.48
millidarcys, while the average initial fluid production pressure is

37.5 pounds per square inch (See Table V).
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By observing the data given in Table IV, you will note that of the 12
samples tested, 6 produced water and o0il, and 4 samples produced water
only. This indicates that approximately 50 percent of the sand rep-

resented by these samples is floodable pay sand.

CALCULATED RECOVERY

It would appear from a study of the core data, that efficient primary
and waterflood operations in the vicinity of this well should recover
approximately 1,280 barrels of o0il per acre, This is an avefage re-
covery of 176 barrels per acre foot from 7.3 feet of floodable sand

analyzed in this core,

These recovery values were calculated using the following data and

assumptions:

Original formation volume factor, estimated 1.08
Reservoir water saturation, percent, estimated 25,0
Average porosity, percent 13.5
Oil saturation after flooding, percent 35.9
Performance factor, percent, estimated 50.0

Net floodable sand, feet ‘ 7.3




| 1 1
09°CT 8¢ G°¢CT 6°0 AN LCv T8 (47 6¢ T1°%T E°PITT ¢T
00°CT 9L7% 9°TT 0°T *CT 9L7P L8 1534 A7 9° %1 G°ETTT 1T
00°0 8v¢ 9°0T 8°0 °dwut 0T€¢ £8 0S £e T°CT ¢°CTTT 0T
0Z°8T 6872 8°6 L*0 *9¢ LO¥ 89 0¢ 8¢ 8°€T PoTITTIT 6
00°TE G8¢ T°6 0°T *1¢ a8¢e 8L Ly T€ 0°9T L*OTTT 8
89°¥P 887% T°8 "C°T 6°¢ LOT L8 9v v 8°CT 7*60TT L
0Z2°9% 6€£S 6°9 1°T A7 067¥ £8 1% 28 1) 7 8°GT £°80TT 9
9¢° L 8¥c 8°¢G g8°0 2°6 0T¢ q8 I74°] 1€ 6°C1T €*LO0TT S
0c°¢ 8¢ 0°¢g 0°T (A4 8¢ L6 | ¥9 1 %3 T°TT 2°90TT 14
00°9GT 0¢9 0°v 1 *v0T 19 287 £6 237 Sy 7°CT ¢°G0TT €
00°GT Q16 g*e S°1 ‘0T 0T9 6L 1’44 gg S EPT S*E0TT 4
00°TT AR 0°T 0°T 1T yce 98 9g ot 6°ET 7°C01T T
pu X 14 "3 ‘um 1 . . . elol | Isjep T jusdiad .
ﬂ:om%u Ju1u0)) g run) . MmN Mv/sqg | 1 ro Sysowod 1934 oN
‘wiad TO Jei0L pUES Jo 1904 ‘wod Juauo) 11O uorjeanjes juacie d sAnoayd ‘ppdag aydwes
172 ‘ON T[2M qd pIeired ased] Aueduoy) bUTllILXd obes) Auedwo))
g-1 319vV.L

SLSAL ALITIGVINIAd B NOLLVANLVS JO SLINSTA

$01401010q0"] Y210959Y PISH|I0




YA 8TV 2°q¥b 7°6¢€ L°ET *RErAt G*HPTTIT - 0°20TT
v/ Naqd ‘M v/ed WoRuImes oOReIMeS Aysoaog
uNuo) unuod 1o JNBAL JEOIT 0O JusdIad JTROI0] pezireuy Ei T
o T®0L Wesay senay Ay aemay 810D Jo 3991 ‘reassjul MdaQg
¥z°9T1¢E 0*Le L°TT G°PTITT - 0°CO0TT
PH X M SLIePHIIN
fpede) ‘Symquemsag pezdeuy j00,0
&ymquewisag aBe12AY 30D 30 1994 ‘eazojuy Wdaq
ON TPA 9 pietted oot AUedwos bUTITTId °besO Auedwod
I FMEVL

SISEL NOLLVEALVS ¥ ALFTIVINELd 30 XEVRNOS
$9110§010qD7] Y210959Y PPRYJIO



770 [eNPISAI SUBIUCO (IS YORYA sfdures gANOIY) 30jeMm Supsed £q PITTULINGd—ee
*£I9A0091 TJ0 UMUIXWUI JO JUT) Y} 18 PIISACOII I9I8M JO FWNIOA—¢

*ZPPWRTIO JqNI—0 SWION

0s 08°0 PT 0E¥ 0S 6¢€ 0 0 0€d 6¢€ AR A E°VITT A
0€ L9°T 27 9LV 67 (A7 0 0 9LV v 9°v1 STETTT 1T
- *dut 0 80¢ A e 0 0 80¢€ A3 /A ¢°CTITT 0T
GZ 0c°¢ 8CT LOY 09 8¢ 0 0 LOV 8¢ 8°€T P TITTT 6
0¢ 09°¢ 9¢€T LBE S9 T€ 0. 0 L8E 1€ T°9T1 L°OTTT 8
S€ P1°T 91 v6¢c s 6€ 0¢ 4 AN 187 0°€T P°60TT L
0c¢ ovr°v OLT 1AAY 2% 9¢ 6V 1% €67 ov 6°GT €°80TT 9
- *dury 0 0TE 96 0€ 0 0 01¢ 0€ €°€T €°LOTT S
0s 08°0 8 L9¢ 99 1€ LT (4 8¢ €€ T°TT ¢°901T 17
0¥ GC°T 9¢ 89¢ 96 8¢ 89 L 9¢¥ SP G°CT ¢°G0TT €
GE 98°0 (&4 1AA% 9% 0¥ 991 ST 019 g €°PT G*EO0TT (4
1% 09°0 Pt voE 09 8¢ 44 (4 9Z¢ 0¢ 0°vT P°C0T1 T
a7 ”
...&..gﬁ +o852TSD N possacsoy |av/eiag| % % |wavooeal % |wvmea| % i on
RSO | LifmiqeeuLiag s om_ﬁ“m% 9l .
xS R SuhioA uopexjEs [ENPEIY £12A0994 IO | UOREAMES IO [EWBHO nisa
5 "ON TP I prerieg %1 Xuedwo) bUTTITIQ =2besO Awedwop

Al IMEVL

SISAL DNIGOO'Ld X¥0LVIOEVT 40 SLINSXY

$8110J040q07 Y210353Y PIOYIO



‘safeiaar daoqe Y}
SUPE[NOED U] POSn 219M [0 PaISA0IAL UDIYM sajdwes asoy} A[uQ TLLON

S°LE 154 ‘2anssald UORINPOIJ PINLA [EFHU] 9BEIIAY
8V°T SA2JepIIIA ‘A}IIqEAULISd JA[00JFH dBBIBAY
0GL'Z 310V/'51qd WUAU0D IO [eNPISAY [B10L
~g97 any/'siqd ‘41240094 TIO TeI0L
‘g1z’s 210y/'51Q€ YUAU0D IO [SUIFHO [#I10L
‘lL€ W V/S1qd uajuo) [IO [enpisay 38e1dAy
59 W 'V/'S1qd ‘A334003Y [0 dBvIAY
“ThP 2 "V/'5199 UaU0D [I0 [FWBEQ FeIAY
c*06 Uopeanes PN [ENpEaY [BI0] 10IAg BeIaAy
9° G TOREINGES 1M [ENPSOY JUDIAJ IFesaaY
6°c¢ UOREIMES (10 [ENPSIY NI IBeIAY
0°9 £334099Y TIO U313 aBBIAY
6° TP uopgIMiss (10 [PWSHO u% aBeraay
G°€T £y9010d JURIAg WAV
c* L pezdyeuy 310D Jo 394

ON TIOM

G*yITT - 0°20TT Wog ‘easeiul wded

200 Luaed
qd pieited Ruedwo) BUriiTiag °2b®SQO oo

A T1GVL

$SiSil DNIGOOLI XUOLVIOUVT 4O AAVHNNS

$0110§010q0 4310959 PIOYIIO



WATER SAT

OIL- 8AT ., PERMEABILITY, IN MILLIDARCYS

— — — ——EFFECTIVE PERMEABILITY TO WATER, IN
LLIDARCYS
A
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