&

7
Z

2E19- 2
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Richart Heotel
Garnett, Kansas

Gentlenmen:

Enclosed herewith is the report of the
analysis of the 24" Rotary core taken from
the 8. Kehl Lease, Wall No. 3, Linn County,
Kansas, and submitted (o our laboratory on
August 10, 18851,
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Oil Field Research Laboratories

GENERAL INFORMATION & SUMMARY
C. Hardeety & R, Schoonover

Lease

8. Kehl

Company.

Well N-o'__.____ﬂ3

Location._660% South of North Line and 4935' VWest of Eaast Line

Section 32 Twp 19 S Rge 22 £

Name of Sand

Top of Core

Bottom of Core
Top of Sand

Bottom of Sand

Total Feet of Permeable Sand
Total Feet of Ploodable Sand

Distribution of Permeable Sand:

Permeability Range
Millidareys

0« go
30 - 60
60 - 100
100 - 160
160 - 200
200 & ahove

Average Permeability, Millidarcys
Average Percent Porosity
Average Percent Qil Saturation
Average Percent Water Saturation
Average Oil Content, Bbls./A. Ft.

Total Oil Content, Bbls./Acre

Average Percent Oil Recovery by Laboratory Flooding Tests

County

State Kansas

Feet

0.95
$.13
2.92
0,35
0.70
1.32

Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft.

Aotal Oil Recovery by Laboratory Flooding Tests, Bbls./Acre

Total Calculated Oil Recovery, Bbls./Acre
Packer Setting, Feet
Viscosity, Centipoises @

A. P. 1. Gravity, degrees @ 60 °F

Bartlesville
642,08
676.80
647.15

669.75

10.92
9.77

Cum. Ft.

0.93
6.08
9.00
9.35
10.25

11.57

89.77
23.03
.17
b6.75
55h.
6,468,
5.26
93.
909.
% B0
654,50



OiL FIELD RESEARCH LABORATORIES
CHANUTE, KANSAS

-2
The adove averages are for that part of the sand sestion extending
from the packer setting to the top of the cement plug.

Fresh water was used as & oirsulating fluld in the ocoring of the
sand in this well,

RMATION CORE
The detailed log of the formation oored is as follows!

Depth Interval, Desaoription
Foet ,

642,08 - 644,90 -~ Lamlnated sandy shale.

644,90 - 645,50 - L%ghx brown to dark fine grained micacecus shaley sand-
stone,

645.50 - 647.15 - Laminated sandy shale contalining earbon laminations.
847.15 ~ 647.30 - Brown fine grained laminated mioaceous shaley sandstone.
647.30 - 647.90 - Brown fine grained mloscecus sandetone.

647.90 -~ 648,20 - Laminated shaley sandstone,

648,20 ~ 650.65 - Gray sandy shale.

650.65 - 650.75 ~ Brown fine grained mioaoceous sandstone.

650.75 - 651.25 - Gray sandy shale.

651.25 - 651.45 - Brown fine gralned miocsceous sandstone.

651.45 - 651.60 ~ Brown fine grained rinely laminated micacecus earbonaseous
sandastone.

- 681,60 -~ 653,05 « Gray sandy shale,

653.05 ~ 653.4% - L%ght brown fins grained lamimated missceocus shaley sande
gtone,

653,45 ~ 654,90 - Gray sandy shale,

654,30 -~ 654,50 ~ Brown fine grained micaceous shaley sandstone.
654,50 - 654,90 - Brown fine grained miocaseous sandstone,

654,90 « 656.40 ~ Gray sandy shale.

656.450 -~ 657.90 -« Brown fine grained mleaceous sandstone.

e



657.90 - 658,10

658.90 - 659.30
659.30 - 660012

660.12 - 661,00
661,00 - 661.20
661.20 - 661.70
661.70 - 662.75
662,75 - 663.10

663.10 - 663.93
663.93 - 665.70
665,70 - 666.40
666.40 ~ 667.07

667.07 - 667.23
667.23 - 667.35
667.35 - 668,25
668,25 - 669,00

669.00 - 669.40
669,40 - 669.75
669.75 - 671.30
671,30 -~ 672.20
672.20 - 676.80

OIL FIELD RESEARCH LABORATORIES
CHANUTE, KANSAS

3=
Finely laminated sandy shale.
Brown fine grained mioaseous sandstone.

Brown fine grained finely laminated miosoeous oarbonaseous
dhaley sandstone.

Brown fine grained slightly laminated miocaceous oarbone
acsous sandatone.

Brown fine grained miomeeous sandstone.
Laminated sandstene and shale,

Brown fine grained miocaceous sandstone.
Gray shale.

Light brown fine greined finely laminated micaceous
sarbonaceous sandstone.

Bgawn fine grained laminated miocaceous oarbonaceous sanéw
stone,

Brown fine grained mioasceous sandstone confaining a
carbon lamination,

B:own fine grained laminated misacsous sarbonasecus sanée

Brown fine grained slightly laminated micaceous carbon-
ageous sandstone.

Coal,
Finely laminated shaley sandstone,
Brown fine grained miocaceous sandstone.

Brown fine grained slightly laminated micasceous oarbon-
aceoueg sandstone,

Brown fine grained micasceous sandstone.

Brown fine grained miocacecus carbonaseous sandstone.
Soft gray shale.

Gray shale.

::ggg?lng to log, dark gray to dlack shale (Discarded at
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Coring was started at a depth of 642,08 fest in laminated sandy shale
and completed at a denth of £76.80 feet in shale according to log. That
part of the sored seotion extending from 672,20 to 676.80 feet wag digocarded
at well. This core shows a total of 13.62 faet of sand of which 11,57
feet are in the pay sand seotion. The pay sand, for the most part, 1s

made up of brown fine grained micaceour sandatone,

. For the sake of distribution, the core wasg divided into two sestions.
The weighted average permeability of the upper and lower seotions is 57.44
and 102.77 millidaroys respectively; while that of the pay eand, or that
pars Ar the cored seotion extending from the paoker setting to the tep
of the cement plug, is 89.77 millidareys (See Table II). By obhserving
the data given on the coragraph, you will note that the asand has a very
firregular permeabllity profile.

PERCENT SATURATION & OIL CONTENET
Due to flushing Aduring coring, the pay sand shows a falirly low weighted

average percent oil saturation, namely, 31.17. The weighted average per-
oent oll saturation of the upper and lower seotions s 32,18 and 29,58
respectively. The weighted average peroent water saturation of the upper
and lower seotions is 42,98 und‘51;9b reepectively; while that of the

pay sand is 46.75 (3ee Table IV)., This gives & welghted aversge total
fluid saturation of 77.92 persent for the pay sand.

In order to get some idea of the degree of flughing that coourred
during ocoring, each of the saturation samples was analyzed for ohloride
eontent. The results of thc#e tests, which are given in Tablbs VII and
VIII, indieste that flushing 4id osour. The flushing is more noticeable

in the lower psrt of the sand seetlon.
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The welghted average oll content of the upper and lower seotions
1s 542 and $38 barrels per aore foot respectively; while that of the pay
sand is 554 barrels per aere foot. The total oil sontent, as shown by
thlie core, 1s 7,034 barrele per asre of which 6,468 barrels per aore are
in the pay sand sestion (See Table IV),

LABORATORY FLOODING TEBTS
This core responded well to laboratory flooding Sests in that all of

the samples in the pay sand seotion produced oil. A total recovery of
909 barrels of oll per aore wasg obtained from 9.77 feet of floodables sgand
analyszed, The ﬁaightaﬁ average peroent oll saturation was reduoed from
31.04 to 25.78, or represents an average recovery of 5.26 persent. The
welghted average effective permeability of the samples is 12,03 millidareys,
while the average initial fluld produetion pressure is 10,4 pounds per
gsquare inch (See Table VI),

By observing the data given in Table V and on the coregraphk, you
will note that of the 16 gamples tested, 1% produced water and 17 oll.
This lndiocates that most of the eand ie floodable, The tests also show
that the sand has & fairly wide variation in effeative permeability.

CONCLUBION

From a study of the above data, we helleve that an effliolent water
flood within the vielnity of thie well will recover approximately 3,800
barrels of oil per acre. This 18 a rescovery of 389 barrels of o0il per
aore Toot from the 9.77 feet of floodable sand analysed. In oaleulating
the above rencvery, an allowanoce was made for oll lost during ooring. It
was assumsed that the true water saturation of thes sand in the upper part
is 35 percent and that of the lowver part 1s 50 percent. It was also
agsumed that the well was drilled in virgin territory.
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SHOT RECOMMENDATION

Well No._J.__
Depth Interval, Feet of Size of Shell Qts./Ft. Total Quarts
Feet Sand Inches
659' 50 - 6’58'59 9-9 3-5 2.& 18.0
Racommendad Faoker Setting 654,50 Peet

Note! Plug hole hack to 669,50 reet
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RESULTS OF PERMEABILITY TESTS

TABLE 1

Lease 81 &Ql Well NO.__.L_
Sample Depth Permeability Feet of Core Permeability
No. Feet Millidarcys Ft. Cum. Ft. E%ax;;acl\%cg
1 647.25% 16 0.15 0.15 2.40
2 647.85 2.4 0.60 0.75 1.4
3 650.70 b1, 0,10 0.8% 4.10
651.57 53. 0.15 1.00 7.9%
L 652.25 25, 0.40 1.40 10.00
6 654,43 2.5 0.20 1.60 0.50
7 654,87 2. 0.450 2.00 15.60
6560&“’ . °o5° 2050 2 .00
9 657.04 36. 0. 40 2.90 14,40
10 657.45 126. 0.30 3.20 17.80
12 58.33 4. 0. .90 13,60
1 658.63 190, 0. 40 30 76.00
1 658.97 78. 0.h0 b, 70 31.20
15 659.55 33. 0.82 £.52 27.06
16 660.25 0. 0.48 6.00 1k, 40
1] 660085 50 O.M 6.M 3#.00
1 661.23 53. 0.30 6.70 15.90
19 661.63 3, 0.20 6.90 10,60
20 662.79 2.3 0.35 7.25 0.81
21 663.37 13. 0.50 7.7% 6.33
22 663.79 56. 0.33 .08 18,
23 .08 392, 0.37 8.48 145.0b
25 | 665.00 83. 0.35 9.30 29.05
26 665, 42 8s. 0.35% 9.65 29.7%
2 666,00 38. 0.45 10.10 17.10
28 666.30 126, 0.25 10,35 31.50
29 666.90 89. 0.67 11.02 53.63
30 7.53 219. 0.45 11.47 98.55
N 8.15 0, 0.45% 11.92 13.50
T
3 669,67 5.2 0.35 13. 42 1.82
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SUMMARY OF PERMEABILITY TESTS

TABLE IT
Company.Ge Hardesty & R, Schoonovar Lease 8., Kehl Well No._ 3
Depth Interval Feet of Core Average Permeability
Feet Analyzed Permeability, Capacity,
Millidarcys Ft. x Md.
647.15 - 661,70 €.90 57.44 386, 35
662,75 - 669,756 6.58 102,77 670.03

654.50 - 669,50 11.57 89.77 1,038.69
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RESULTS OF SATURATION TESTS

TABLE III

Company C. Hardesty & R. Sohoonover Lease 8, Kehl Well No_ 3
Sat. Depth, Eftective Percent Saturation 9il Content, Feet of Core Total Ol
No. eet le;%iﬁ 0il Water Total s./A. Ft. Ft. Cum. Ft. Bblc:.l/z?:re

1 647.50 19.6 3.0 37.8 | 68.8 L & 0.60 0.60 282

2 651.37 20.2 32.4 33.1 65.5 508 0.20 0.80 102
F=2 6510 55 20. 3 ”o 0 - - 535 0.- 15 0, 95 80
2 6;2. 15 15. 21.0| 63.4 8h.b4 256 0. 40 1.35% 102
22. 30,2 37.3 | 67.5% 525 0:ho 1.7% 210

5 656.50 21.6 33.5 39.2| 72.7 £62 0.50 2.2% 281

6 £57.17 22.5 | 3.6 39.5| 73.1 587 1.00 | 3.25 | 587
7 658.19 22,2 3%.0| 43.6 77.6 586 0.80 4,08 69

8 659.70 21.7 33.2| B2.1 75.3 560 1.22 5.27 683

9 660. 42 22.5 | 3h.1| b6.4| B0.3 596 0.88 6.15 523
11 663. 20.4 35,5 54,1 | BB.6 57 0. 35 7.00 191
F-l1l 66 20 22.4 32.2 - - 560 0.83 7.83 hés
12 25.2 2h.7| 50.5 7%.1 483 . .80 469
13 665 60 25.2 26.2 8.0 | Bbh,2 512 0.80 9.60 510
P-13 665.80 25.1 27.7 - - 540 0.70 10.30 gzﬁ
1h 666.50 25.2 31.1 | B4.5 ) 75.5 609 0.67 10.97 8
15 667.72 21.6 31.8 £3.1| 84.9 2345 0.90 11.87 80
?16. 668.87 22.8 33.2 51.6 | 84.8 588 0.7% 12 62 &)
Total |~ = - - | 7,034
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SUMMARY OF SATURATION TESTS

TABLE IV
Company___G. Hardesty & B, Schoonover Lease___ 3, Kahl Well No Ly
Depth Interval, Feet of Core Average Average Average Average Total Oil
Feet Analyzed Percent Percent Oil Percent Water 0il Content Content
Porosity Saturation Saturation Bbls./A. Ft. Bbls./Acre

647, 30-661,70 6,65 21.58 32.18 42.98 542 3,604

662.75-869,40 6.37 23.61 29.58 51,94 538 3,430

654, 50-669,50 11.67 23.03 31.17 46,75 554 6,468
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RESULTS OF LABORATORY FLOODING TESTS

TABLE V

‘Well No

Effective

Original Oil Saturation

0il Recovery

Residual Saturation

Porosity
Percent

Percent

Bbis./ A, Ft. Percent

Bbls./A, Ft. % ©Oil

% Water

Bbls./A. Ft. |

Volume of Water
Recovered

cc*

Permeability, Millidarcys
£33

Initial Fluid

Production Pressure

Lbs./Sq. In.

Notes: ﬁ?ﬁ

e

s61

ﬁmﬁ‘ m@g |
gﬁim By mmm@;

agh sEmple whish still
ing pesidusl %’:@Mﬁ

water

’ %%&lk




Qil Field Research Laboratories

SUMMARY OF LABORATORY FLOODING TESTS

TABLE VI

Company Lease 5, Kehl Well No .

634.50 668.75 654,50

- k] -

Depth, Interval, Feet _681.70 669 .40 869,40
Feet of Core Analyzed 5. 0 &.47 9.77 -
Average Percent Porosity 22, 59 23, n ] .
Average Percent Original Oil Saturation 33,09 28 62 7 -
Average Percent il Recovery o ey 2.84 3 ;‘ '. 35‘
Average Percent Residual Oil Saturation 25,79 P8 78 25,78
Average Percent Residual Water Saturation 68,45 61,45 55 - -
Average Percent Total Residual Fluid Saturation 94.24 B87.32 : -
Average Original Oil Content, Bbls./A. Ft. __SBOD. 524, 554.
Average Qil Recovery, Bbls./A. Ft. 128, 52, ax,
Average Residual Oil Content, Bbls./A. Ft. 452 m' 461 .
Total Original Oil Content, Bbls./Acre 3.074. 2. 343 17,
Total Oil Recovery, Bbls./Acre £77. 232, 909,
Total Residual Oil Content, Bbls./Acre w‘l= —3' 113 .
Average Effective Permeability, Millidarcys 11.95 ;2 11 ’ 3
éverage Initial Fluid Production Pressure, p.s.i. 10.0 10.8 10.4-

NOTE: Only those samples which recovered oil were used in calculating

the above averages.
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RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VI
Company0 . Hapdegt R, § (3] Lease__ 8. Keh) Well No.3
Sample Depth, Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign
2 651.37 19,700 31.2 1. 3.1
2 653.15 16, 500 50.0 13.4 3.4
5 656. 50 1;.200 32.2 7.0 9.2
6 657.17 18,500 35.7 3.8 39.5
7 €58.19 17,200 3%.9 2.7 3.6
11 663.00 13,600 35.2 18.9 4.1
13 665.60 13,100 16.4 21.6 58.0
15 667.72 18,000 L5.7 7.h 53.1
16 668,87 18,300 45.2 6.4 51.6

Note!: ppm k= parts per million.




Oil Field Research Laboratories
SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VIII

Company— (. Hardssty &R, Sohoonoveplcase 3, Xehl —  WellNo._ 3

Depth Interval, Chloride Content Average Percent Average Percent
Feet of Brine in Sand, Connate Water Drilling &
ppm Foreign Water
6k7.30 ~ 661.70 16,351 33.37 9.65
662.75 - 669.40 1k, 250 35,48 16.51

Note: yppm -« parts per million.
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