OILFIELD RESEARCH LABORATORIES

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

April 20, 1982

Inco Resources, Inc.
8100 Marty, Suite 117
Overland Park, Kansas 66204

Gentlemen:

Enclosed herewith is the report of the analysis of the
rotary cores taken from the Davis Lease, Well No. 13,
located in Franklin County, Kansas and submitted to
our laboratory on April 13, 1932,

Your business is greatly appreciated.

Very truly yours,

OILFIELD RESEARCH LABORATORIES

Sanford A. Michel

SAM/kas

3 ¢ to Overland Park, Kansas
2 ¢ to Hutchinson, Kansas

- REGISTERED ENGINEERS -
CORE ANALYS!S - WATER ANALYSI!S - REPRESSURING ENGINEERING - SURVEYING & MAPPING - PROPERTY EVALUATIGN & GPERATION



Oiifield Research Laboratories
GENERAL INFORMATION & SUMMARY

Section

Conpany Inco Resources, Inc. Loase Davis Well No. 13
Location 1800" SNL & 660" WEL, NWk
Section 33 Tup. 17s Ree. 21E County Franklin }  Stme Kansas
Elevacion, Fest Brown First Second
Name of Sand Limestone Squirrel Squirrel
Top of Core 581.0 597.0 659.0
Bottom of Care , 584.0 599.0 661.5
Top of Sand 581.0 597.0 659.6
Botom of Sand : 584.0 599.0 661.5
Tocal Feet of Permeable Sand , 0.7 2.0 1.5
Total Feet of Floodable Sand 0.7 0.0 1.1
Distribution of Permeable Sand:
Permeability Range Feet Cum. Fe.
Millidarcys
BROWN LIMESTONE
0 - 2 0.7 0.7
FIRST SQUIRREL SAND
0 - 3 2,0 2.0
SECOND SQUIRREL SAND
31 - 43 1.5 1.5
Average Permeability Millidarcys , 1.8 1.2 36.1
Average Percent Porosity ‘ 10.4 14.3 16.5
Average Percent Oil Saturation 46.6 42.0 33.9
Average Percent Water Saturation 45.1 51.0 23.3
| Average Oil Content, Bbls./ A. F........ 384. 467. 421.
Total Oil Conteng, Bbls./ Acre , 1,152. 934. 632.
Average Percent Oil Recovery by Laboratory Flooding Tests 6.0 0. 6.2
Average Oil Recovery by Laboratory Flooding Tests, Bbls./ A. Ft. 67. 0. 73.
Total Oil Recovery by Laboratory Flooding Tests, Bbls./ Acte 47. 0. 80.
Total Calcuteted Oil Recovery, Bbls./ Acre See "Cal. Rec." (0. See "Cal. Re
Section



Oiifield Research Laboratories
GENERAL INFORMATION & SUMMARY

Company Inco Resources, Inc. Lease Davis Well No ‘13
Location 1800 SNL & 660' WEL, NWj |
Section 33'“@ 17s 21E County Franklin Seare Kansas
Elevation, Feet
Name of Sand Cattleman Bartlesville
Top of Core 714.0 773.0
Bottom of Core 719.0 792.2
Top of Sand 714.0 773.0
Bottom of Sand 718.6 792.2
Total Feet of Permeable Sand 4.6 15.8
Toal Feet of Floodable Sand 4.6 4.3
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys
Cattleman Sand
10 - 14 1.0 1.0
38 - 50 2.0 3.0
60 - .90 1.6 4.6
' Bartlesville Sand
4 - 47 2.7 2.7
147 - 149 0.5 3.2
230 - 400 3.9 7.1
556 - 680 3.7 10.8
728 - 827 3.0 13.8
Average l’e\'tm.'abigty8 }gillisa]&gz 0 2.0 15.8 46.8 518.4
Average Percent Porosity l9 .2 21.8
Average Percent Oil Saturation 52.2 25.9
Average Percent Water Saturation 22.8 46.3
Average Oil Content, Bbls./ A. Fx. 778. 434.
Total Oil Content, Bbls./ Acre 3,580. 7,371.
A " . l16.7 2.8
verage Percent Oil Recovery by Laboratory Flooding Tests
Average Oil Recovery by Laboratory Flooding Tests, Bbls./ A. Ft. 252. 51.
1,159. 219.

Toxal Oil Recovery by Laboratory Floading Tests, Bbls./ Acre
Total Calculated Oil Recovery, Bbls./ Acre

See "Calculated Recovery" Sectio

on both sands.
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The core was sampled by a representative of 0Oilfield Research Labor-

atories.
All sand, with the exception of the First Squirrel Sand, responded to
flooding susceptibility tests. Therefore, a calculated recovery is

given for all sands with the excéption of the First Squirrel Sand.

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description

Feet |
BROWN LIMESTONE
581.0 - 583.3 Grayish light brown slightly sandy limestone.
583.3 - 584.0 Grayish brown calcareous vuggy shaly sandstone.
FIRST SQUIRREL SAND
597.0 - 599.0 Gray and brown laminated shale and sandstone.

SECOND SQUIRREL SAND

659.0 - 659.6 Gray slightly sandy shale.
659.6 - 660.4 Brown sandstone.
660.4 - 660.8 Gray shale.

660.8 - 661.5 Brown sandstone.

CATTLEMAN SAND

714.0 - 718.6 Brown sandstone.

718.6 -~ 719.0 Gray shale.
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BARTLESVILLE SAND

773.0 = 773.5 Dark brown sandstone.

773.5 - 774.5 Gray and brown laminated shale and sandstone.

774.5 - 776.0 Dark brown sandstone with scattered gray shale partings.
776.0 - 777.3 . Brown sandstone.

777.3 = 777.5 Gray shale.

777.5 = 779.2 Brown sandstone.

779.2 = 779.4 Gray shale.

779.4 - 780.2 ~ Brown sandstone.

780.2 - 780.5 Gray shale.

780.5 - 78i.04 Brown sandstone,

781.0 - 782,2 Gray and brown finely laminated shale and sandstone.
782.2 - 782.8 Brown sandstone.

782.8 - 783.3 Gray and brown laminated shale and sandstone.

783.3 - 784.3 Brown sandstone.

784.3 - 785.0 Brown and gray laminated sandstone and shale.

785.0 = 792.2 Light brown sandstone.

LABORATORY FLOODING TESTS

BROWN LIMESTONE

The Brown Limestone in this core responded to laboratory flooding teSts,
as a total recovery of 47 barrels of o0il per acre was obtained from 0.7
feet of formatioh. The weighted average percent oil saturation was re-
duced frqm_52.0 to 46.0, or represents an average recovery of 6.0 per-
cent. The weighted average effective permeability of the samples is
0.886 millidarcys, while the average initial fluid production pressure

is 15.0 pounds per‘square inch (See Table V).
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By observing the data given in Table 1V, you will note that of the 3
samples tested, 1 produced water and oil. This indicates that approx-
imately 33 percent of the formation represented by these samples is

floodable pay formation.

SECOND SQUIRREL SAND

‘The Second ngirrel sand in this core responded to laboratory flooding
tests, as a total recovery of 80 barrels of oil per acre was obtained
from 1.1 feet of sand. The weighted average percent oil satﬁration was
reduced from 39.3 to 33.1, or represents an average recovery of 6.2
percent. The weighted average effective permeability of the samples is
1.82 millidarcys, while the average initial fluid production pressure

is 32.5 pounds per square inch (See Table V).

By observing the data given in Table IV, you will note that of the
3 samples tested, 2 produced water and oil. This indicates that approx-
imately 67 percent of the sand represented by these samples is floodable

pay sand.

CATTLEMAN SAND

The Cattleman sand in this core responded to laboratory flooding tests,
as a total recovery of 1,159 barrels of 0il per acre was obtained from
4.6 feet of sand. The weighted average percent o0il saturation was re-
duced from 52.3 to 35.6, or represents an average recovery of 16.7
percent. The weighted average effective permeability of the samples is
4,57 millidarcys, while the average initial fluid production pressure

is 20.0 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
5 samples tested, 5 produced water and oil., This indicates that 100

percent of the sand represented by these samples is floodable pay sand.

BARTLESVILLE SAND

The Bartlesville sand in this core responded £o laboratory flooding
tests, as a total recovery of 219 barrels of o0il per acre was obtained
from 4.3 feet of sand. The weighted average percent oil satgration
was reduced from 35.8 to 33.0, or represents an average recovery of 2.8
percent. The weighted average effective permeability of the samples is
17.83 millidarcys, while the average initial fluid production pressure

is 14.0 pounds per square inch (See Table V).

By observing the data given in Table IV, you will note that of the 19
samples tested, 5 produced water and oil and 14 produced water only.
This indicates that approximately 26 percent of the sand represented by

these samples is floodable pay sand.

CALCULATED RECOVERY

BROWN LIMESTONE

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 90 barrels of oil per acre. This is an average recovery
of 128 barrels per acre foot from 0.7 feet of floodable formation ana-

lyzed‘in this core.

These recovery values were calculated using the following data and

assumptions:



OILFIELD RESEARCH LABORATORIES

—6-
Original formation volume factor, estimated 1.05
Reservoir water saturation, percent, estimated 30.0
Average porosity, percent 14.5
0il saturation after flooding, percent 46.0
Performance factor, percent, estimated 55.0
Net floodable formation, feet 0.7

SECOND SQUIRREL SAND

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 350 barrels of o0il per acre; This is an average recovery
of 319 barrels per acre foot from 1.1 feet of floodable sand analyzed

in this core.

These recovery values were calculated using the following data and

assumptions:
Original formation volume factor, estimated 1.05
Reservoir water saturation, percent, estimated 15.0
Average porosity, percent 17.2
0il saturation after flooding, percent 33.1
Performance factor, percent, estimated 50.0
Net floodable sand, feet 1.1

CATTLEMAN SAND

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 1,720 barrels of oil per acre. This is an average recover
of 373 barrels per acre foot from 4.6 feet of floodable sand analyzed

in this core.

These recovery values were calculated using the following data and

assumptions:
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Original formation volume factor, estimated 1.05
Reservoir water saturation, percent, estimated 15.0
Average porosity, percent 19.3
0il saturation after flooding, percent 35.6
Performance factor, percent, estimated 55.0
Net floodable sand, feet 4.6

BARTLESVILLE SAND

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 1,610 barrels of oil per acre. This is an avefage recover
of 374 barrels per écre foot from 4.3 feet of floodable sand analyzed

in this core.

These recovery values were calculated using the following data and

assumptions:

Original formation volume factor, estimated 1.06
Reservoir water saturation, percent, estimated 25.0
Average porosity, percent 23.2
0il saturation after flooding, percent 33.0
Performance factor, percent, estimated 55.0

Net floodable sand, feet 4.3
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DEPTH INTERVAL, FEET OF CORE | AVERAGE | AVG, OIL = AVG. WATER AVERAGE =~ | CALCULATED
FEET 1 ANALYZED = PERCENT SATURATION SATURATION  PERMEABILITY, OIL RECOVERY
- | POROSITY PERCENT . . PERCENT | MILLIDARCYS __BBLS. / ACRE
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