536 NORTH HIGHLAND - CHANUTE, KANSAS - PHONE HE1-2650

:

TRRAWLILAN Yy
A el e ams

October 25, 1968

King Resources Cempany ,
100 Park Avenue Building, Suite 333
Oklahoma City, Oklahema 73102
Gentlemen:
Enclesed herewith is the report of the analysis
of the Retary cere taken from the C. Fedell Lease, Well
Ne. CT-2, Wilsen County, Kansas, and submitted .te eur
-laboratory on Octeber 21, 1968.
‘Your ‘business is greatly appreciated.
‘Very truly yours,
OILFIELD RESEARCH LABORATORIES
Carl L. Pate
CLP:dp

6 c. - Oklahema City, Oklahema
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Qilfield Research Ldboratories

GENERAL INFORMATION & SUMMARY

Company _Eing Resources Company Lease_ C. Fedell Well No.CT=2
Location . 220' SNL & 220' EWL, S/2 NE/4 |
Section_27__ Twp_ 285 Rge 14K County. Wilson state_Kansas
NemeofSamd « = = = - = = . = = = = oo . e - o New Albany
Top of cor. - - - - - - - - - - - - - - - - - - 260 . 0
Bottom of Corea = = =« = = « = = 2 ® = ® = = = = = 304.0
Pa
T 277.7
Pay
Bottomo/Sand - & e =& = = & =+ o = & & 2 = = @« = 293.3
Total Feet of Permeable Sand - =~ = =« = =« =« = = « = « & = 22.4
Total Feet of Floodable Sand +« =« =« = = < o« 2 « o o = = = 13.4
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys .
0 -.50 2.6 2.6
50 - 100 5.2 7.8
100 - 150 6.6 14.4
150 - 200 5.3 19.7
200 & above 2.7 22.4
Average Permeability Millldareys = « « = « « = = = « = = 125.9
Average Percent Porosity L - - - - - - - - - - - - 23 . 4
Average Percent Oll Saturation - - = - = = = =« « =« o a = 27.2
Average Percent Water Saturation -« = =« = = = =« . - & = = 48.9
Average Oll Content, Bbls.,/A.Ft. - <« = = =« =« <« = = = = = = 517.
Total Oll Content, Bbla./Acte =« - = = = =« = = = = = = = 12,197.
Average Percent Ol Recovery by Laboratory Flooding Tests - = - = = = 4.6
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. - « =« « = » 88.
Total Oll Recovery by Laboratory Flooding Tests, Bbls./Acte = = = « » o 1,182.
Total Calculated Ofl Recovery, Bbls./Acre - (Primary. &.Secandary) . 4,020.

Packer Setting, Feet - = o = o o = =« o o o a = o = =
Wty' c.nﬂpoim @ - - - - - - - - - - - - - - -
A P.LGravity,degrees @ 60 ‘F <« « =« = =« = o o =« o = o =

mlvlﬂon, M - - - - - - - - - - - - - - - - -
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A fresh wﬁter mud was used as a circulating fluid in thé'coring of
the sand in this well. The core was sampled'and sealed in tin cans by
a representative of Oilfield Research Laboﬁateries.
| FORMATION CORED

The detailed log of the formation cored is as follows:

Depth Interval, ‘Descriptien
Feet
260.0 - 262.2 Hard gray limestene.
262.2 - 269.7 Gray sandy shale.
269.7 - 270.0 Coal.
270.0 - 275.4 Gray finely laminated shaly sandstene.
275.4 - 277.7 Grayish brown laminated shaly sandstone.
277.7 - 280.3 Brown fine grained micaceous slightly laminated shaly

sandstone - containing a vertical fracture.

280.3 - 281.0 Grayish brown fine grained micaceous slightly calcareous
‘ sandstone.

281.0 - 286.3 Brown fine grained micaceeous sandstene.

286.3 - 289.0 Grayish brown fine grained micaceeus sandstone.

289.0 - 293.3 Brown fine grained micaceous slightly calcareeus sand- -
stone. :

293.3 - 294.7 Gray fine grained micaceous calcareous sandstene.

294.7 - 296.4 Brownish gray fine grained micaceous slightly calcareous

sandstone.

296.4 - 298.0 Gray fine grained micaceous slightly calcareous sand~-
298.0 - 301.3 Gray fine grained micaceous slightly laminated.carbona-

ceous sandstone.
301.3 - 302.4 Gray sandy shale.

302.4 - 302.7 - bark shale.
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Depth Interval, Descriptien

' Feet

302.7 - 304.0 ‘Gray sandy shale.

Coring was started at a depth of 260.0 feet in hard gray limestone
and completed at 304.0 feet in gray sandy shale. This cere shows a
total of 31.3 feet of sandstene. For the most part, the pay is made
up of brown micaceous to slightly calcareous sandstene. The core
showed a vertical fracture extending frem a depth of 278 to 279 feet.

PERMEABILITY

For the sake of distributien, the cere was divided inte three sec-
tions. Theé weighted average permeability of the upper, middle, -and
lower sections is 20.4, 138.7 and 121.6 millidarcys respectively; the
overall average being 125.9 (See Table III). By observing the data
given on the coregraph, it is neticeable thét'the-sand,has a very ir-
regular permeability profile. The permeability of the sand varies from
1.3 to a maximum of 277. millidarcys.

'In order to determine whether there is any vertical permeability
between the pay zone and the water sand below, five samples were'analyZed:
(See Table 1A). These tests show vertical permeability, hewever, the
.average is considerable lower than the horizental permeability of the
pay zeone.

PERCENT SATURATION. & OIL CONTENT

The sand in this cere shows a fairly lew weighted average percent
oil saturation, namely, 27.2. The weighted average percent oil satura-

tion of the upper, middle, and lower 'sections is 16.2, 33.5, and 14.4
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respectively. The weighted average percent water saturation of the upper,
middle, and lower sections is 64.4, 41.1, and 65.6 respectively; the over-
all average being 48.9 (See Table III). This gives an overall weighted
average total fluid saturation of 76.1 percent. This fairly low total
fluid saturation indicates some fluid was lost during coring which was
probably oil.

In an effort to determine whether or not any flushing of the sand
occurred during coring, all of the saturation samples were analyzed for
chloride content. The results of these tests are given in Tables VI and
VII. From the data given in these tables and on the coregraph, it is
evident that some flushing of the sand did occur during coring as the lower
permeable zone (upper section) had the higher chloride content.

The weighted average oil content of the upper, middle, and lower sec-
tions is 294, 642, and 263 barrels per acre foot respectively; the overall
avefage being 517. The total oil content, as shown by this core, is
12,197 barrels per acre of which 10,022 barrels are in the pay sand sec-
tion (See Table III). The pay sand section extends from a depth of 277.7
to 293.3 feet (middle section). |

LABORATORY FLOODING TESTS

Part of the sand in this core responded fairly well to laboratory
flooding tests, as a total recovery of 1,182 barrels of oil per acre was
obtained from 13.4 feet of sand. The weighted average percent oil satura-
tion was reduced from 35.5 to 30.9, or represents an average recovery of
4.6 percent. The weighted average effective permeability of the samples

is 6.47 millidarcys, while the average initial fluid preduction pressure
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is 11.2 pounds per square inch (See Table V).

By observing the data given in Table IV, you will nete that ef the
24 samples tested, all produced water and.13 0il. This indicates that
apbroximately 54 percent of the sand represented by these samples is
floodable pay sand.

CONCLUSION

From a study of the above data, we estimate that approximately 4,020
barrels of oil per acre or an average of 300 barrels per acre foot can ;
be recovered freom the area, represented by this core, by efficient pri-
mary and waterflooding methods provided injected water can be confined to
the pay sand. The following data and assumptions were used in calculating

the above o0il recovery value:

Original formation volume factor 1.02
Irreducible water saturation, ‘percent 37.0
Primary recovery, percent None
Present oil saturation, percent 61.8
Average porosity, percent 55.0
0il saturation after fleeding, percent 30.9
Performance factor, percent 50.0
Net floodable pay sand, feet 13.4

This core shows a clean pay sand section (277.7 - 293.3 feet) having
a fair oil saturation, a moderate water saturation, and a geod poresity
and permeability. The results of the chleoride tests indicate that a

small amount of flushing did occur during the cutting of the core.
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Before this well is placed on production, we recommend that the

hole be plugged back to 292.5 feet.




Qilfield Research Laboratories
RESULTS OF PERMEABILITY AND POROSITY TESTS

TABLE I A
Company King Resources Company tease C. Fedell Well No.CT=2
Vertical
Sample Depth Pe;-ﬁeability Feet of Core Permeability Percent
No. Foet Millidarcys Ft, Cum. Ft. ﬁam Porosity

V-1 295.3 30
V-2 296.3 48
V-3 293.7 39
V-4 293.9 57
V-5 294.2 43
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Qilfield Research Laboratories
RESULTS OF WATER DIFFERENTIATION TEOTS

TABLE VI
o King Resources Company . Leass __C° Fedell Well No. CT-2
-l gy of Brine 2 Sand Connate. " Drling & " Total
ppm Foreign

1 275.5 80,100
2 276.6 87,100
3 277 .4 74,450
4 278.5 69,800
5 279.5 75,150
6 280.6 70,800
7 281.7 55,420
8 282.5 67,150
9 283.5 62,450
10 284.5 66,750
11 285.5 71,300
12 286.5 66,000
.13 287.5 60,700
14 288.5 73,300
15 289.5 80,800
16 290.5 73,400
17 291.5 69,000
18 292.5 77,400
19 293.5 80,750
20 294.5 85,100
21 295.5 65,350
22 | 296.5 84,900
23 297.5 55,450
24 298.5 62,900

Nete: ppm — puris peor milllen




Qilfield Research Laboratories

SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VI
company King Resources COmpany  rease C. Fedell Well No, .CI=2
Depth Interval, Chloride Content Average Percent y Average Percent
Feet of Brine in Sand, Connate Water Drilling &
ppm Foreign Water
275.4 - 277.17 80,531
277.7 - 293.3 69,628
293.3 - 299.0 69,561
275.4  299.0 70, 380

Note: ppm — parts per million.




