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OILFIELD RESEARCH LABORATORIES

: - REGISTERED ENGINEERS -
700 NORTH MISSION 536 N. HIGHLAND

OXMULGEE, OKLAHOMA CHANUTE, KANSAS
| PHONE: 8K 6.4444 Chanute, Kansas

PHoNE: HE 1.2630
December 27, 1962

Layton 0il Company
P.0. Box 263
Independence, Kansas

Gentlemen:

Enclosed herewith is the report of the analysis
of the Rotary core taken from the Hough Lease, Well
No. L-11-30, Woodson County, Kansas, and submitted
to our laboratory on December 18, 1962.

Your business is greatly appreciated. '

Very‘truly yours, |
OILFIELD RESEARCH LABORATORIES

%W@—WW
Benjamin R, Pearman
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Oilfield Research Laboretories
GENERAL INFORMATION & SUMMARY

Company Layton 0il Co. Lease__Hough Well Nol:=11-30
Section. Twp Rge county__Woodson sate Kansas
"m Ol M - - ‘. - - - - - - - - - - - - - - Squj.l"rel
TPACH® - - = o = =« = = = o = o = o = = = 838.3
BAMOM O CO® - = = = = o = = < = = o o o - - 866.0
TopotBend - - - - - - - - - - - - - - - - - 84,0,0
Bottomof 8and - - - - = - - o <o = & e o = = = 861.3
Total Festof Permeadle S8and - - - <« - = - - <« =« =« « = 20.0
Total Festof Floodable S8and - - =« o =« o = = - o =« =« = 8.1
Distribution of Permeable Sand
Permeability Range Yoot Cum. N

0 -1 2.0 2,0

l - 5 206 1+06

5 - lO 103 509

10 - 50 8.3 14.2

50 - 100 L.8 19.0

100 & above 1.0 20.0
Averasge Permesbility Milidareys - - = =« = = = - = = = ° 36.6
Aversge Percent Porosity - - - - P33y Sapd. . . . . 19.2
Aversge Percent Ol Saturation - - - (Fay Sand). . . . . 52.3
Average Percent Water Ssturation - - {Pay .Sal’.ld)_ e = e = 17.7
Average Oil Content, Bbls/A. . - - - (Pay Sand)_ | _ | 778.
Total Ofl Content, Bbls./Acre - - - -(Pay.Sandl . . . - 6,299,
Average Percent Oil Recovery by Laboratory Flooding Tests - « - =« = 6.4
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. - = - = 93.
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre - - - - - 756,
Total Calculated Oll Recovery, Bbls./ACT® = = =« =« = « = = o = 2,120.

Packer Sotting, Foet = = = = = = « o o « = = = o
M.mq'...--.----.--.
APLGrnvity,dgress @ P - -« - - - =« =2 o = o « =
Eevation, Fost - - <« - « = o = =« o o o o o =
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The core was sampled and the samples sealed in cans by a fepresent-
ative of Oilfiled Research Laboratories. The well was drilied in non-
virgin territory.

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description

Feet
838.3 - 840.0 - Laminated sandstone and shale.
840.0 - 846.3 - Dark brown, slightly shaly sandstone.
846.3 - 858.5 - Dark carbonaceous sandstone.

85805 - 85908
859.8 - 861.3 - Brown sandstone.
861.3 866.0 - Shale.

Gray sandy shale.

Coring was started at a depth of 838.3 feet ir laminated sandstone
and shale and completed at 866.0 feet in shale. This core shows a total
of 20.0 feet of sandstone., For the most part, theipay is made up of
dark brown, slightly shaly sandstone.

PERMEABILITY

For the sake of distributién, the core was divided intoc three sec-
tions. The weighted average permeabilty of the upper, middle and lower
sections is 41.8, 46.4 and 15.6 millidarcys respectively; the overall
average being 36.6 (See Table III). By observing the data given on the
coregraph, it is noticeable that the sand has a rather regular permeabil-
ity profile in the pay section. The permeability of the sand varies from
0.31 to a maximum of 103, miilidarcys.

PERCENT SATURATION & OIL CONTENT

The sand in this core shows a good weighted average percent oil
saturation, namely, 52.3. The weighted average percent oil saturation
of the upper, middle and lower sections is 50.5, 59.5 and 43.5 respect-

ively. The weighted average percent water saturation of the upper, middle
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and lower sections is 19.1, 11.1 and 30.6 respectiveiy; the overall aver-
age being 18.8 (See Table III). This gives an overall weighted average
total fluid saturation of 7l.lrpercent. This low total fluid saturation
indicates considerable fluid was lost during coring most of which prob-
ably was oil.

The weighted average oil content of the upper, middle and lower
sections is 740, 925 and 546 barrels per acre foot respectively; the
overall average being 764. The total oil content, as shown by this
core, is 15,292 barrels per acre (See Table III).

LABORATORY FLOODING TESTS

The sand in this core responded to laboratory flooding tests, as a
total recovery of 756 barrels of oil per acre was obtained from 8.1 feet
of sand. The weighted average percent oil saturation was reduced from
52.3 to 45.9, or represents an average'recovery of 6.4 percent. The
weighted average effective permeability of the samples is 1,67 milli-
darcys, while the average initial fluid productionipressure is 31.1
pounds per square inch (See Table V).

By observing the data given in Table IV, you will note that of the
21 samples tested, 10 produced water and 9 oil. This indicates that
approximately 43 percent of the sand represented by these samples is
floodable pay sand. The tests also show that the sand has a rather wide

variation in effective permeability to water.

CONCLUSION

The results of the laboratory tests indicate that an efficient
water-flood in the vicinity of ﬁhis well whould recover approximately
2,120 barrels of oil per acre or an average of 262 barrels per acre foot
from the 8.1 feet of floodable sand analyzed-in this core. These recov-
ery values were calculated using the following data and assumptions:

Original formation volume factor 1.06
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Present formation volume factor 1.02
Reservoir water saturation, percent | 12.0

Primary recovery, estimated, percent 6.0

Present oil saturation, percent 78.6

Average porosity, percent - 19.2

0il saturation after flooding, percent L5.9

Performance factor, percent 55.0

Net floodable pay sand, feet ' 8.1

This core shows a pay sand section having a good oil saturation,
a low water saturation and a wide variation in effective permeability to

water.
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