CORE ANALYSIS -

OILFIELD RESEARCH

1l
NORTH HIGHLAND - CHANUTE, KANSAS - PHONE HE1-2650

700 NORTH MISSION - OKMULGEE, OKLAHOMA - PHONE SK6-4444

Chanute, Kansas

October 18, 1965

Union Gas System, Inc.
P.0. Box 463
Independence, Kansas
Attn: Mr. Tom Lee

Gentlemen:
Enclosed herewith is the report of the analysis
of the Rotary core taken from the lLeffingwell Lease,

Well No. 16, Elk County, Kansas, and submitted to our
laboratory on October 9, 1965.

Your business is greatly appreciated.
Very truly yours,
OILFIELD RESEARCH LABORATORIES

\ Wﬁ@waﬂ\/

Benjamin R. Pearman
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Qilfield Research Laboratories

GENERAL INFORMATION & SUMMARY

Company Union Gas System, Inc. Lease_ Leffingwell ﬁeu No.—.l&
Location SW
section 14 Twp_ 31S Rge_ 10E County Elk state_Kansas
Nameof Formation . . . . . ¢ o « o o o 2 =« « = Kansas City
TopotCore = =« = o« = = = = = =2 = « = = = = = = 1353.0
Bottomof Core = =« = « « = = o o = o = = = = = 1376.4
Top of Lime . . [lApalyzed) _ _ _ . . . .. 1357.6
Bottom of ‘Lime ..(Analyzed) . . . . . . .. 1376.4
Total Feet of Permesble Lime - - .. “ e = e e e e o 12.0
Total Feet of Floodable Lime ©c e a o = s @ o = o ® 9.0
P L cm 1
0 -4 4.0 4.0
11 - 35 4.0 8.0
50 - 110 3.0 11.0
110 & above 1.0 12.0
Average Permeability Millidarcys - « =« « « = = = =« = « = 282.5
Average Percent Porosfty - « « o « o o =« = o o = e = 7.4
Average Percent Ofl Saturation - - =« - « « « = « « - - = 33.1
Average Percent Water Saturation - - - - - « « . - - - = 49.6
Aversge Oil Content, Bbls./A.F. - - - = « « o = o = = o =« 184.
Total Oil Content, Bbls./Acre - - « =« = « = « o = = = = 3,456
Average Percent Oil Recovery by Laboratory Flooding Tests - « « « « = 9.9
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. = =« = « = : _ 78.
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre - « = « « = 699,

Total Calculated Ofl Recovery, Bbls./Acre -(S€€_Conclugigns) | . .
Packer Setting, Feet - - - - =« « =~ =« =« « - = .— - o =
Viscosity, Centipolses @ - = =« = =~ =~ = = o = = o = « =
A P.LGravity, degrees @ 60 ‘F - - - = - = = = = o = o =

m‘ﬁon, Feet - - - - - - - - - - - - - - - - -



Qilfield Research Laboratories

GENERAL INFORMATION & SUMMARY

Company Union Gas System, Inc. Lease_ Leffingwell Well No_16
Location SW
Section 14 Twp__31S Rge. 1OE County____E1k state__Kansas
Name of FOrmation « - « « = o« = o « = o« = = Oswego
TopofCore = - = = = = = = = = o = = o =« = 1638.0
Boom of Core = = = = = = = = =« = ® o = = = 1660.5
Top of Lime - - . (Analyzed) . . . . . 1638.6
Bottom of ‘Lime . . (Apalyzed) _ . . | . 1659.6
Total Feet of Permeable Lime - e e e e e e e . 17.0
Total Feet of Floodable Lime c e e e e e e e s 10.7
e s e -
Millidarcys ‘
0~35 5.3 5.3
10 - 50 4.0 9.3
50 - 100 3.7 13.0
100 -~ 1000 3.0 16.0
1000 & above 1.0 17.0
Average Permeability Millidarcys - =« = = « = = « = = 266.2
Average Percent Porogity = = = « = o o o = o = = 12.7
Average Percent Oil Saturation -~ - « - = « « =« « = = 42.2
Average Percent Water Saturation - - - -« - « . . - . 38.4
Average Oil Content, Bbls./A.Ft. - - = = = « o« = » - = 429
Total Oil Content, Bbls./Acre - = « = = « = = « o = 9,003
Average Percent Oil Recovery by Laboratory Flooding Tests - - . = 13.3
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. - - - 167,
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre - - « = 1,789

Total Calculated Ol Recovery, Bbls./Acre - (S€¢ Conglusions),
Packer Setting, Feet - « =« =« « =« = o o & a o a A-
Viscosity, Centipolses @ - = - = = = = o o = o - =
A.P.1 Gravity, degrees @ 80°F - = - - « - - - - o .

Elevation, Feet - « <« = =« o o o o o o o o = e



Qilfield Research Laboratories

GENERAL INFORMATION & SUMMARY

Company Union Gas System, Inc. Lease Leffingwell Well No._L6
Location SW_
Section 14 _ 7wp. 318 mee  10E  county_ ELK saw_Kansas
Nameot Formation . . . . . . . . . . . . - - . Mississippi
TOPOLCOre = « = o o o = o = o ®© = © a = o = = 1971.0
Bottomof Core - = = « = = = o o = = = = o o = = 1996.0
Top of Lime . - (Analyzed) . . . . . . . . 1971.0
Bottom of Lime - -(fnalyzed) . . . . . . . . 1996.0
Total Feet of Permeable Lime e« o o = o o o o o = 13.2
Total Feet of Floodable ' Lime - 3.0
mmmmmupt;% Lime: Poot S

Millidarcys .

0 -1 4.0 4.0

l1-5 8.6 12.6

5 & above 0.6 13.2
Aversge Permeability Millidarcys - - = = « = =« « = <« o = ' 2.8
Average Percent Porogity = « = = = o o o o = o = o = 8.2
Aversge Percent Ofl Saturation - - =« - =« « « « = = = = a 44 .4
Average Percent Water Saturation « « = = = « « « « « « = 18.0
Aversge Oil Content, Bbls./A.Ft. = =« = = = « o = o = = o = 272,
Total Oil Content, Bbls./Acte +« - « =« « «a =« o o o = =« = 5,691.:
Average Percent Oil Recovery by Laboratory Flooding Tests - « <« = « =« 7.7
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. -« - « « = _ 65.
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acte = = = = « = ‘195 .
Total Calculated Oll Recovery, Bhis./Aere - - (BTimary) _ _ _ _ | 1,980,

Packer Setting, Feet - = = = = = « = o = « - o o o =
Mt’, mﬂw‘m @ - - - - - - - - - - - - - - -
An P . 10 Gnvlt’. m @ w .’ - - - - - - - -~ - - - - -

mtﬂon. M - - - - - - - - - - - - - - - - -
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Fresh water mud was used as the circulating fluid while taking these

cores. The cores were sampled and the samples sealed in cans by a repre-

sentative of 0ilfield Research Laboratories. The well was drilled in

non-virgin territory.

The detailed

Depth Interval,
Feet

1353l0 1357 l6 -

135706 - 137604 -

1638.0 - 1639.6 -
1639.6 - 1641.6 -
1641.6 - 1645.0 -
1645.0 - 1646.3 -
1646.3 - 1659.6 -

1659.6 - 1660.5 -

1971.0 - 1980.5 -
1980.5 - 1982.6 -

1982.6 - 1985.0 -

1985.0 - 1986.0 -

1986.0 - 1987.0 -
1987.0 - 1988.0 -

1988.0 - 1996.0 -

FORMATION CORED

log of the formation cored is as follows:

Description

~KANSAS CITY LIME-

Gray shaly limestone.
Grayish brown, vuggy, slightly sandy limestone.

-0SWEGO LIME-

Gray, vuggy, slightly sandy limestone.

Brownish gray, vuggy, slightly sandy limestone.

Brown, sandy, vuggy, slightly cherty limestone.

Gray, shaly, slightly sandy, slightly cherty limestone.
Brown, sandy, vuggy limestone.

Gray limestone.

-MISSISSIPPI LIME-

Brown, crystalline, dolomitic limestone.
Gray shaly limestone.
Brown, crystalline, dolomitic limestone.
Gray shaly limestone.
Brown, crystalline, dolomitic limestone.
Gray shaly limestone.

Brown, crystalline, dolomitic limestone.
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-3-
Coring was started at a depth of 1353.0 feet in the Kénsas City

and completed at 1996.0 feet in the Mississippi formation.

PERMEABILITY

The weighted average permeability of the Kansas City, Oswego and
Mississippi sections is 282.5, 266.2 and 2.8 millidarcys respectively
(See Table III). By observing the data given on the coregraph, it is

noticeable that the zones have irregular permeability profiles.

PERCENT SATURATION & OIL CONTENT

The weighted average percent oil saturation of the upper, middle
and lower sections is 33.1, 42.2 and 44.4 respectively. The weighted
average percent water saturation of the upper, middle and lower sections
is 49.6, 38.4 and 18.0 respectively (See Table III). These give overall
weighted average total fluid saturations of 82.7, 80.6 and 62.4 percent
réspectively. These total fluid saturations indicate that some flushing
probably occurred in the Kansas City and Oswego cores during coring
operations.

The weighted average o0il content of the upper, middle and lower
sections is 184, 429 and 272 barrels per acre foot respectively. The
total o0il content, as shown by these cores, is 3,456, 9,003 and 5,691
barrels per acre respectively (See Table III).

LABORATORY FLOODING TESTS

The Kansas City and Oswego cores responded to laboratory flooding
tests, as a total recovery of 699 and 1,789 barrels of oil per acre was

obtained from 9.0 and 10.7 feet of sand respectively. The weighted avera;



OILFIELD RESEARCH LABORATORIES
-4-
effective permeabilities of the three cores are 7.03, 5.24 and 0.800
millidarcys, while the average initial fluid production pressures are
27.8, 20.0 and 40.0 pounds per square inch (See Table V).
By observing the data given in Table IV, you will note that approx-
imately 50 percent of the Kansas City and Oswego cores are permeable to

water and recovered oil on flood-pot tests.

CONCLUSION

Based on the results of therlaboratory tests, the primary history
submitted to us and the assumption that these cores are representative
of the formations, it would appear that water-flooding operations in
these zones would not be commercial successes. The primary recoveries
for the Kansas City and Oswego sections appear to be 93 percent and
27 percent of the porosities respectively, indicating that a water-flood
would recover very little additional oil.

However, this well should make a primary producer, depending of
course, on how much the reservoir pressure has been depleted. Assuming
this to be an average Kansas City and Oswego well, the primary reserves.

are approximately 5,200 barrels per acre.
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