OILFIELD RESEARCH LABORATORIES

- REGISTERED ENGINEERS -

700 NORTH MISSION 8536 N. HIGHLAND

g CHANUTE, KANSAS
OKMULGEER, OKLAHOMA r 3
PHONE: 4444 Chanute, Kanvssras PHONE: HE 1.2680

June 29, 1962

Mr. E. J, Dunigan, Jr.
Box 261
Pampa, Texas

Gentlemen:

Enclosed herewith is the report of the andl ysis
of the Cable Tool core taken from the Frank Armstrong
Lease, Well No, W-1, Crawford County, Kansas, and sub-~
mitted to our laboratory on June 22, 1962,

Your business is greatly appreciated.
Very truly yours,
OILFIELD RESEARCH LABORATORIES
‘a4~u;u/41:;21¢44~=¢-_
Benjamin R. Pearman
BRP:bl
1 c - Mr. Jess Miller

lc¢c - Mr, Jim Guinotte
1l c¢c - Mr, Bud Alcock



- Qilfield Research Laborotories

GENERAL INFORMATION & SUMMARY

Company __ Esd. Dunigan, Jr. Lease_Frank Armstrong  wei wo W-1
Location SE_NW .
Section__3 Twp_285  Rge. 23E _ County__orawford state_Kansas

NameofSand - - - -« - =« =« = o = = o = = = =
TopofCore =« = = o = o =« = = © = = ® o = =
Bottomof Core - - <« « = =« « =« « = - - - = =
TopotSand - - - =« = = = = = = - e e o e .
Bottom of Sand - .- - ‘Analyzed) | | | | . .
Total Foot of Permeatle Sand - = = - = = = o = o = =
Total Feet of Floodsble Sand - - (Analyzed) . . . . . .

Distribution of Permeable Sand:

Permeability Range Fost Cum. It
Millidarcys .
O - lO 006 006
20 - 50 8.5 13.3

Average Permeability Millidarcys -~ =~ = = <« = « = =« =

.AvermPereentPorodty--v---;-.-...

Average Percent Ofl Saturation - « = o = o « = = = =

Average Percent Water Saturation - « « - « -« =~ . - =

Average Ofl Content, Bbls./JA.Ft. = = =« o =« o o« « » = =

Totll Oll Cunhnt, Bbh./ Am - - - - - - -'/ - - - - '

Average Percent Ofl Recovery by Labontoﬁ Flooding Tests - - - =
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. - = =
Total Oil Recovery by Laboratory Flooding Tests, Bbh;/Acrc - - | - =
Total Calculated Ofl Recovery, Bbls./Acre
Packer Setting, Feet - - - = = = = = = « « = =
Viscosity, Centipoises @ - - - = = = - = o « = = =«
APLGravity,degrees @ 80°F - -« o« =« = =« o o =« o =

mﬂm, Yoot - - - - - - - - - - - - - - -

Primary_ & Secondary

Peru
182.0
198.3
182,0
197.6

13.3

5y

274
19.0
35,6
55,5

540.

7,166,

10.6
167.

9OLP.
1,700.
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Fresh water was used as the coring fluid while taking this core.,
The core was sampled and the samples sealed in cans by a laboratory

representative. The well was drilled in virgin territory.

FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, Description
Feet

182.0 - 188.3
188.3 - 192.8

Brown slightly calcareous sandstone.

Grayish brown laminated shaley slightly calcareous
sandstone,

192.8 ~ 196.3
196.3 - 198.3

Coring was started at a depth of 182.0 feet in sandstone and

Dark laminated slightly calcareous sandstone,

Grayish brown calcareous sandstone.

completed at 198.3 feet also in sandstone. This core shows a total of
16.3 feet of sandstone. For the most part, the pay is made up of brown

slightly calcareous sandstone.

PERMEABILITY

For the sake of distribution, the core was divided into two sec-}
tions., The weighted average permeability of the upper and lower sec-
tions is 23,7 and 30.9 millidarcys respectively; the overall average
being 27.4 (See Table III), By observing the data given on the core-
graph, it is noticeable that the sand has a rather uniform permeability
profile. The permeability of the sand varies from 9.9 to a‘maXimum of

48 millidarcys,

PERCENT SATURATION & OIL CONTENT
The sand in this core shows a good weighted average percent oil

saturation, namely, 35.6. The weighted average percent oil saturation
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of the upper and lower sections is 35.8 and 35.4 respectively. The
weighted average percent water saturation of the upper and lower sec-
tions is 55.0 and 56.0 respectively; the overall average beiﬁg 5545
(See Table III). This givés‘an overall weighted average total fluid
saturation of 91,1 percent.

The weighted average oil content of the upper and lower sections
is 543 and 535 barrels per acre foot respectively; the overall average
being 540, The total oil content, as shown by this core is 7,166
barrels per acre (See Table III),

LABORATORY FLOODING TESTS

Because of the soft nature of the sand, it was impossible to
obtain sufficient flood pot samples to completely analyze the entire
core, However, the sand analyzed in this core responded rather well
to laboratory flooding tests, as a total recovery of 904 barrels of
oil per acre was obtained from 5.4 feet of sand. The weighted average
percent oil saturation was reduced from 39.6 to 29,0, or represents
an average recovery of 10.6 percent. The weighted average effective
permeability of the samples is 1.23 millidarcys, while the average
initial fluid production pressure is 28.3 pounds per square inch (See
Table V).

By observing the data given in Table IV, you will note that of the
9 samples tested, 8 produced water and 6 oil. The tests also show that

the sand has a rather uniform effective permeability to water.

CONCLUSION

The laboratory data indicates that efficient primary and secondary
operations in the vicinity of this well should recover approximately

600 and 1,100 barrels of oil per acre respectively. This represents a
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primary recovéry of L4 barrels per acre foot from 13.6 feet and a
secondary recovery of 204 barrels per acre foot from the 5.4 feet
of floodable pay sand analyzed. 4 study of the saturation data however,
indicates that perhaps twice this amount of sand would respond to water-
flooding.
The above reccvery values were calculated using the following
data and assumptions:

Original formation volume factor 1.02

(Reservoir) water saturation, percent 43,0
Primary recovery, estimated, percent 3.0
Average porosity, percent 19.9
0il saturation after flooding, percent 29,0
Performance factor, percent 55.0
Net floodable pay sand, feet _ 5e4

This core shows a sand section having a good oil saturation,
a moderate water saturation and a uniform effective permeability to
water.

The above recovery values were calculated assuﬁing that satis-
factory injection rates will be maintained throughout the flood life

of the property.
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