- Qilfield Research Laboratories
GENERAL ENFORMATION & SUMMARY elevition

Company Jackson Bros. reaxe Je€ichgraber well No_4
Location Center SE SW
Section. 14 Twp.25S__ Rge. 8E County Greenwood state__Kansas
NameotB8and = = « = = « = = o = = = o @« = o o = Bartlesville
TPOLCOrE = = = w o o o = o« = o = ® o« = = =« = 2349.0
Bottom o£ COT@ = = = = o = = w o o= o o & = = = = 2365.0
TopotSamd - - - - - Analyzed). . _ . . . o . . 2349.0
Bottomof Send =~ = = = = = = = o - = o = = = = 2363.6
Total Feet of Permegble 8and - = = « = = =« o = <« = = = = 11.0
Total Feet of Floodable Sand = = = = = =« = = = = = = « = 11.0
D ey angn - Cum. 1

Millidarcys .

3 - 10 3.0 3.0
10 - 20 3.0 6.0
* 20 - 50 2.0 8.0
50 - 100 2.0 10.0 .
100 & above 1.0 11.0

Average Permeability Millidarcys = =« = = o = « = = o = = 33.1
Average Percent Porogity « « « = « = © = & « = = =« = 17.5
Average Percent Oft Saturatlon - - = <« = = « = = o = = 25.2
Average Percent Water Saturation « « = « = o o o =« o e = 52.6
Average Oil Content, Bbls./JA.Ft. = =« = =~ « o o = » = o o = 340.
Total Oil Content, Bbls./Acre - - = = = =« « o = o = = = 4,972,
Average Percent Ofl Recovery by Laboratory Flooding Tests - « o« « o = 6.0 ‘
Average Ofl Recovery by Laboratory Flooding Tests, Bbls./A. Ft, =« « = « « ‘ 88.
Total Ol Recovery by Laboratory Flooding Tests, Bbls./Acra = =« =« « =« = 964.
Total Calculated Ofl Recovery, Bbls./Acre - LPIimary & Secondary), 2,890,

Packer Setting, Feet - « = = =« = = 2« o o o o & o o o
Wt’, cmﬁpol”n @ - - - - - - - - - - - - - - -
Aa p- I- Gl‘avity, degm! @ 00 ',' - - - - - - - - - - - - -

m.vaﬂon, F ”t - - - - - L - - - - - - - - - - -
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Fresh water mud was used as the circulating flﬁid whiie taking
this core. The core was sampled and the samples sealed in plastic bags i'
by a répresentative of 0ilfield Research.Laboratories. The well was §‘
drilled in virgin territory.

FORMATION CORED

The detailed log of the formation cored is as follows: gf
Depth Interval, Description ;
Feet

2349.0 - 2351.6 Grayish light brown, shaly sandstone.

2351.6 - 2363.6 - Light brown, slightly shaly sandstone.

2363.6 - 2365.0 - Shale.

Coring was started at a depth of 2349.0 feet in shaly sandstone and
completed at 2365.0 feet in shale. This core shows a total of 14.6
feet of sandstone. For the most part, the pay is made up of light

brown, slightly shaly sandstone. .

PERMEABILITY

For the sake of distribution, the core was divided into two sec-
tions. The weighted average permeability of the upper and lower sections

is 4.8 and 39.4 millidarcys respectively; the overall average being

33.1 (See Table III). By observing the data given on the coregraph, it

is noticeable that the sand has an irregular permeability profile. The
permeability of the sand varies from impermeable to a maximum of 118.
millidarcys.

PERCENT SATURATION & OIL CONTENT

The sand in this core shows a fairly good weighted average percent
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0il saturation, namely, 25.2. The weighted average percent oil satura-

tion of the upper and lower sections is 25.3 and 25.1 respectively.
The weighted average percent water saturation of the upper and lower
sections is 57.6 and 49.6 respectively; the overall average being 52.6
(See Table III). This gives an overall weighted average total fluid
-saturation of 77.8 percent. This low total fluid saturation indicates
considerable fluid was lost during coring most of 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 considerable flushing occurred since the zones of higher
permeability show the lower chloride content.

The weighted average oil content of the upper and lower sections
is 296 and 370 barrels per acre foot respectively; the overall averagé
being 340. The total oil content, as shown by this core, is 4,972
barrels per acre of which 4,127 barrels are in the pay sand section (Seé
Table III).

LABORATORY FLOODING TESTS

The sand in this core responded to laboratory flooding tests, as
a total recovery of 964 barrels of oil per acre was obtained from 11.0 -
feet of sand. The weighted average percent oil saturation was reduced
from 27.2 to 21.2, or representes an average recovery of 6.0 percent.
The weighted average effective permeability of the samples is 2.41 milli-

darcys, while the average initial fluid production pressure is 26.4
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b
pounés per square inch (See Table V).
By observing the data given in Table IV, you will note that of the
15 sambles tested, 1l produced water and oil. This indicates that
approximately 73 percent of the sand represented by these samples is
floodable pay sand. The tests also show that the sand has a wide varia-

tion in effective permeability to water.

CONCLUSION

Based on the results of the laboratory tests, it appears that
efficient primary and secondary operations in the vicinity of this well
should recover approximately 2,890 barrels of o0il per acre or an average
of 263 barrels per acre foot from the 11.0 feet of floodable pay sand
analyzed in this core. These recovery values were calculated using the

following data and assumptions:

Original formation volume factor 1.21
Reservoir water saturation, percent 35.0
Average porosity, percent 18.6
0il saturation after flooding, percent 21.2
Performance factor, percent 50.0
Net floodable pay sand, feet 11.0

This core shows a pay sand section having a good o0il saturation,

a moderate water saturation and a wide variation in effective permeability

to water.
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Company

Oilfield Research Laboratories

RESULTS OF WATER DIFFERENTIATION TESTS

Jackson Bros.

TABLE VI

Lease

Teichgraber

Well No.

Eamnlo Depth, Chloride Content Percent Water Saturation
1o, Feet cf Brine in Sand Connate Drilling & Total
ppm Forelgn
1 2349.1 132,000
2 2350.1 105,700
3 2351.1 100,700
4 2352.1 92,400
5 2353.1 100,700
6 2354.1 106,600
7 2355.1 30,525
8 2356.1 28,925
9 2357.1 75,500
10 2358.1 11,820
11 2359.1 28,400
12 2360.1 69,550
13 2361.1 94,550
14 2362.1 29,820
15 2363.1 12,855

Note: ppm — parts per milllon
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Qilficld Research Laboratories i
SUMMARY OF WATER DIFFERENTIATION TESTS P

TABLE VI

Jackson Bros. Lease Teichgraber well No. 4

Company

Depth Interval, Chloride Content Average Percent . Average Percent
Feet of Brine in Sand, Connate Water Drilling &
rpm Foreign Water

2349.0 -~ 2354.6 104,500 3

2354.6 - 2363.6 42,450

2349.0 - 2363.6 66,200

Note: ppm — parts per million.




