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@ CORE ANALYSIS © WATER REPRESSURING ENQGINEERING ® WATER ANALYSIS @ FLOODING WATER TREATMENT @ SURVEYING

OILFIELD RESEARCH LABORATORIES

« REGISTERED ENGINEERRS .

813 EAST SIXTH B36 N, HIGHLAND

OKMULGEE, OKLAHOMA CHANUTE, KANSAS -
PHONE: 4444 Chanute, Kansas PHONK: 728

February 24, 1961

Mr., Gordon Willis
319 West Seventh
Chanute, Kansas
Dear Sir:

Enclosed herewith is the report of the analysis
run on the Cable Tool core taken from the Bennett
Lease, Well No. A=4, Woodson County, Kansas, and sub-
mitted to our laboratory on February 15, 1961.

Your business is greatly appreciated.

Very truly yours,

OILFIELD RESEARCH LABORATORIES.
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Benfmin R. Pearman
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Qiifield Research Laboratories
GENERAL INFORMATION & SUMMARY
Gordon Willis

Company Bennett / Well No A-L

Location . NE NE (880 S of N Line & 1100' W of E Line of Quarter Section)

Lease

Section__ 28 Twp_25S5 Rge.  17E County____Woodson State__Kansas
Name of Sand - - = = = = = = o = = = - « - - - = Squirrel
Topof Core =~ - - - = = = = o o « = - o - - = = 7L0,0
Bottomof Core - - - -« « - <+ - . = + & = = = = = 755 .2
TopofSand - - =« - - « = <« « o a « = - 2 = = = 714'500
Bottomof Sand - - - = = - = = < = - = o - = - = 75k o ki
Total Feet of Permeable Sand - - - - « - - - - - =« =« = = 8,1
Total Feet of Floodable Sand - - =~ = - - - - - = « - = = 8,0
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys
0 - 20 1.0 1.0
20 - 50 2ok 3ok
50 - 100 1.0 Lol
100 - 200 3.7 8.1
Average Permeability Millidareys - - - - - =« - =« « - « = 75.0
Average Percent Porosity - - e e e e oo 19.9
Average Percent Oil Saturation ~ - -« . « <« « - -+ « « <+ - 51, 9
Average Percent Water Saturation - - - - - - - - - . - - 32, 8
Average Oil Content, Bbls./JA. Ft. - = - - = = o = o = o = = 796,
Total Oil Content, Bbls./Acre - - - - =~ =« « « - - - . . 7,095,
Average Percent Oil Recovery by Laboratory Flooding Tests - - . « = = 11, 8
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. - - + - = 190 e
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acxe - - =~ - = = 1 9 517 °
Total Calculated Oil Recovery, Bbls./Acre - - « - « = =« =« o « = 1 9 870 o
Packer Setting, Feet - - - « =« =2 =« o« o 4 - 4 a4 o « =
Viscosity, Centipoises @ - - - - - -« - - o+ - - - 4 - =
A. P. I Gravity, degrees @ 60 °F - - =« - - o« o« « = <o -+ « =

Elevation, Feet - - - - - - . - +« + 4 e 4 a4 e a =
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This well was cored with a cable tool core barrel using fresh water as

the coring fluid. The well was drilled in non-virgin territory. The’core;.'

was sampled and

the samples sealed in cans by a representative of 0Oilfield

Research Laboratories,

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval,
Feet

Descripticn

§
i

740,0
714—500
748.8

745.0
7L8,.8
7L9.3
Th9.3 = 7544
T5holy = 755.2 =

¢
i

!

§

J

H

Coring was

Shale discarded at well.

Dark brown fine grained sandstone.

Grayish light brown fine grained shaley sandstone.
Dark brown fine grained sandstcone.

Gray sandy shale,

started at a depth of 74,0.0 feet in shale and completed at

755.2 feet in gray sandy shale. This core shows a total of 8.9 feet of

sandstone. For

sandstone.

the most part, the pay is made up of dark brown fine grained

PERMEABILITY

For the sake of distribution, the core was divided into two sections.

The weighted average permeability of the upper and lower sections is 44.8

and 96.9 millidarcys respectively; the overall average being 75.0 (See

Table III), By

that the sand has a rather irregular permeability profile,

observing the data given on the coregraph, it is noticeable

The permeability

of the sand varies from 0.91 to a maximum of 168 millidarcys.

PERCENT SATURATION & OIL CONTENT

The sand in this core shows a very good weighted average percent oil

saturation, namely, 51.9. The weighted average percent oil saturation of

the upper and lower sections is 51.6 and 52.0 respectively. The weighted

average percent

water saturation of the upper and lower sections is 31.2
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and 34.0 respectively; the overall average being 32.2 (See Table III). This
gives an overall weighted average total fluid saturation of 84.7 percent.
The weighted average o0il content of the upper and lower sections is

734 and 845 barrels per acre foot respectively; the overall average being
796. The total oil content, as shown by this core; is 7;095 barrels per
acre (See Table III).

LABORATORY FLOODING TESTS

The sand in this core responded rather well to laboratory flooding'
tests, as a total recovery of 1;517 barrels of o0il per acre was obtained
from 8.0 feet of sand. The weighted average percent oil saturation was
reduced from 51.1 to 3903; or represents an average recovery of 11.8 percent.
The weighted average effective permeability of the samples is 12,46 milli-
darcys, while the average initial fluid production pressure is 15 pounds per
square inch (See Table V).

By observing the data given in Table IVQ you will note that of the 9
samples tested, 8 produced water and & oil. This indicates that approxi-
mately 89 percent of the sand represented by these samples is floodable pay

sand. The tests also show that the sand has a good permeability to water.

CONCLUSION

Based on the results of the laboratory tests; it appears that an
efficient water-flood in the vicinity of the well should recover approxi-
mately 1,870 barrels of oil per acre. This represents an average recovery
of 234 barrels of oil per acre foot from the 8.0 feet of floodable pay sand
analyzed in this core.

The above recovery values were calculated using the following data and
assumptions:

Original formation volume factor 1,05

Present formation volume factor 1.02

Average water saturation, percent ' 30,0
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Primary recovery tc date, estimated. percent 7.0
Average porosity, percent 20.7
Abandonment oil saturation, percent 34.0
Performance factor, percent 55,0
Net floodable pay sand, feet 8,0

This core indicates a reservoir having a high o0il saturation, a low
water saturation and good permeability to water. No difficulty should be

encountered in obtaining satisfactory injection rates.
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RESULTS OF PERMEABILITY TESTS

TABLE X
Gordon Willis Loase ____ Bennett Well No, A=k
Depth Permeability YPeet of Core Permeability
Foet Milliidareys - Cum. Ft. ;%ﬁ:ﬁﬁ;
1 745 .7 0.91 0.5 0.5 0.46
2 746,72 2L, 0.5 1.0 12.00
3 746.7 37. 0.5 1.5 18,50
4L TL7 .2 103. 0.5 2.0 51.50
5 TL7.7 101. 0.5 2.5 50,50
6 7L8,2 16, 0.5 3.0 8,00
7 748.7 29. Ok 3ok 11,60
8 749.9 50, 0.5 3.9 25.00
9 75004 83. 0.5 Lok 41,50
750.9 115, 0.5 4.9 574,50
7514 68, 0.5 56l 34,00
751.9 L6, 0.5 5.9 23,00
752,14 168, 0.5 6.4 84,00
752,9 129, 0.5 6.9 64,50
753 44 104, 0.5 7ol 52,00
753.9 105, 0.7 8.1 73.50
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