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July 30, 1991

Herdesty & Schoonover
Richart Hotel
Garnett, Xaneas

Gentlement
Enclosed herswith is the report of the
analysis of the Cable Tool core taken from the
2. Kehl Lease, Well No. 2, Linn County, Kaneas,
and submitted to our laboratory on July 26, 1951,
Very truly yours,
0IL FITLD R¥SRARCH LABORATORIES

Carl L. Pate ~Zp<»
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Qil Field Research Laboratories
GENERAL INFORMATION & SUMMARY
Company_Cs+ Hardegty & R, Schoonover rc.e 8. Kehl
Location 860" South of Neprth

Well No.—2

A. P. 1. Gravity, degrees @ 60 °F

Section_ 32 Twp_ 198 _ Rge 228 County__Linn_ state KRBARSE
Name of Sand Bartlssville
Top of Core 632-00
Bottom of Core 67%.%0
Top of Sar;i (Aﬂ”?ﬁlﬂg to 4riller) 63@- 80
ay
Bottom of Sand 868,80
Total Feet of Permeable Sand 15.91
Total Feet of Floodabls Sand 27.52
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys
0 - 50 b, 81 b,81
50 - 100 8.7% 13.56
100 - 150 13.80 z?.gé
150 - 200 3,48 10.81
200 - 250 2.57 33.38
250 « I00 1.35 .
300 & adove 1.1 3s.
Average Permeability, Millidarcys 128, 23
Average Percent Porosity 23.2h
Average Percent Oil Saturation 3&. éf8
Average Percent Water Saturation ' “.w
Average Oil Content, Bbls./A, Ft. ‘ 6 2?
. .
Total Oil Content, Bbls./Acre 2 2 972
» .
Average Percent Qil Recovery by Laboratory Flooding Tests 1 2 ? s
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. m .
Aotal Oil Recovery by Laboratory Flooding Tests, Bbls./Acre 5 ’ 323.
Total Calculated Oil Recovery, Bbls./Acre 12,950,
Packer Setting, Feet 632.00
Viscosity, Centipoises @6‘? 10.9

33.3
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Frosh water was used ag a olrevlating fluid in the coring of the
sand in this well., Accomiing to the 4riller, thes top of thé aand was
found at a depth of 630,80 feet. This well was 4rilled in virgin terrie.
tory.

0 c(’ i
The detalled log of the formation cored is as follows!
Depth Interwal, Desoription
_Feet

632,00 - 633.75 - Brown rins grained micacecus sandatone,
633.75 - 633.85 - Limestone.

633,85 =~ 634,50 « Brown fine grained misacsous sandstone,
634,50 « 634,65 - Sandy limeatone.

634,65 « 641,80 « Browvn fine gralned mloaceous sandstone.
681,80 - 644,30 - Bort finely laminated sandy shals,
644,30 - 644,60 - Brown fine grained miocsoeous sandstone.

64h,60 - 644,95 « Brown fine grained slightly laminated micacsous shaley
sandstone.

644,95 - 646,06 - Brown fine grained misaceous sandstone,

646,06 -~ 646,20 - Brown rine grained laminated mioaoesous shaley sandstone,
646,20 -« 649,10 - Brown fine grained micaceous sandstone.

649,10 « 650,00 « Finely laminated sandy shale,

650.00 « 655.00 « Brown fine grained michoeous sandetone.

655,00 = 657.70 -~ Brown fine grained rinely laminated misaocsou 8 shaley
sandstone ocontaining a- wvertisal fraosture.

657.70 « 664,80 « Light broun fine greined mianceous sandstone,

664,80 « 665.25 « Light hrown fine groined rinely laminated micacsous
shaley sandstone,

665,25 = 67%.22 « Light brown fine grained mioaseous sandstone,

673.22 - 673.65 - Light brown fine gralned micaoceous slightly sarbonacecus
sandgtone,
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673.65 - 675,15 « Dark fine grained micaceous sarbonaceous sandatone.
675.15 = 675,50 = Dark gray shale,

Coring wae started at a depth of 632,00 feet in fine grained micaceous
sandstone and compleSed at 675.50 feet in dark gray shale., Thie core shows
a Sotal of 39,51 feet of sandstone, For the most part, the pay sand ia
made up of fine grained micaeecous sandatons,

For the sake of dlstridution, the core was dlvided into three seotions,
The weighted average permeabllity of the upper, middle and lower meotions
are 118,65, 114,0% and 145,07 millidareys respeatively; the overall average
being 128,23 (See Table 1I). By obmerving the data given on the coregraph,
i1t ie notioceable that the sand has a falrly uniform permeability profile.

PERCENT SATURATION & OXL CONTENT
The sand in thie ocore shows n fairly good welghted average perosnt

oll saturation, namely, 34,68, The welghted average percent oil saturation
of the upper, middle and lewsr sesotions are 44,04, 30,25 and 27,94 re-
speotively. 7The welghted average peroent wvater saturation of the upper,
riddle and lower seotions are 36,08, 34,08 and 52,61 respeotively; the
overall average being N6.77 (See Table IV), This gives an overall welghted
average total fluld saturation of 81.45 pasresnt.

In an effort %o determine the degree of flushing of the sand dwring

ooring, all of the saturation samples wers analyszed for chloride ocontent
whieh in turn were used in the determination of percent oonnate water sate
uration., The chloride ocontent of & earple of water halled from a oore
hole after aoring had a ahloride eontent or 20,897 parts per milllon. This
value was algso ueed in the asloulation of percent connate water, The
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results of these teste are given in Tables VII and VIIXI, By obeerving
the deta given in these tadbles and on the coregrapvh, it is evident that
oonelderable flushing of the gand dié ooour, especially, in the lower
two-thirds of the asnd seotion,

The weighted average oll content of the upper, middle and lowver
gsections are B0b, 528 and 512 barrels per acre foot respectively; the
overall average being 627. The total oll oontent, as shown by this ocore,
is 22,972 barrels per acre {(Ses Tabdble IV),

Y1sCosITY
The viscoalty of & sample of orude oll taken from the adjolning proe

ducing well is 10.9 centipolses at 76° F. The A.P.I, gravity of the oil
18 73.%° &t 60° F. With other factors bdeing faverabls, a sand containing
an oll of thiz visoosity should rsepond very satisfactorily to water re-
pressuring.

The eand in this ocore respondsd very well to laboratory flooding tests,
as a total reocovery of 6,223 barrels of oll psr acre was obtained from
26.62 feet of sand. The welghted average percent oil saturation was ree
duoed from 36.49 to 23.74, or represents an average racovery of 12.7%
percent, The welghted average effaeotive permeability of the samples is
17.11 millidaroys, while the average initizl fluid production predssure i
B.0 poundsz per square inch (Bee Table VI), By observing the data given
in Table V, you will note that mont of the recoverable oll waz ohtalined
from the upper seotion.

By obgerving the data given in Table V, you will note that of the
16 samples tested, all produced water and 30 oll. This indicates that
all of the gand repressnted by these samples will take vater. The tests
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also show that the esand has & Talrly uniform effeative permeabllity and
that the lowver part of the ocored seation 4did not produss any oll even
though the sand took water fery freely.

CORCLUBION
From a study of the above data, we Dellieve that an efficient water

flood within the visinity of this well will reocover approximatsly 12,950
barrels of oll per aore, or an averace of L85 Darrels per asre foot from
the 26,72 feet of good floodable pand analyzed, In caleulating this re-
oovery, an allowance was made for oil lost during coring, and 1t was
assumed that the upper part of the cored section has an average water
situration of 35 perocent and that the well wae drilled in virgin territory.

Frorm the results of the above dats, 1t i evident that that part of
the cored seotlon extamding from 655.00 to 673,22 feet has a rakher high
water saturation. The results of the percent connate water saturation of
the formation indicates that the degree of fluching may be somevhat higher
in thie zone. In ocaloulating the recovery for this loweri:sone, 1t was
assumed that the true water saturation of the sand is 50 perasnt,. Inase
much ag the lower part of the core 414 not vroduse any oil by laboratory
flooding teets, 1t 1s recormended that the hole be plugzed back to 668,50
feet., A phot recommendation ig given for thie well, however if 1t 1e¢ o
be used for an injeetion well, shooting should not be necessary in onder
to get the sand to take the required amount of water.
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SHOT RECOMMENDATION

Company Lease_ba Kahl Well No._ 8
Depth Interval, Feet of Size of Shell Qts./Ft. Total Quarts
Feet Sand Inches
637.0 - 566‘0 39.('.‘ % 8;9 5800

Recormended Packer Setting ____ 6380 .
Note: Plug hole baok % _.  $68,8 . .
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RESULTS OF PERMEABILITY TESTS

TABLE I

Lease__.ulm. Well No.____.z__
Sample Depth Permeability Feet of Core Permeability
No Feet Millidarcys Ft. Cum. Ft. F(‘Jta;;a(i\i,}:()if
1l 632,25 24, 0.45 0. 45 10.80
2 632,60 1bb, O.zg 0.80 50,40
g 633.00 271, 0. 1,20 zzno
6%3.#0 140, 0.30 1.50 +00
s 633.63 103. 0.2% 1.75 25.7%
6 634,10 141, 0,63 2.50 91,65
7 635.18 a2z, 1 00 b0 82.00
9 636.60 77 5 b, %5 34,85
10 637,00 79. 35 k.90 27.65
11 637.30 21. 0.45 $.35 9.45
12 63;.95 104, 0.{8 5.8% gé.oo
1 638,25 117. 0. 6,25 .80
1 638,72 98, 0,45 6,70 b, 30
15 639,15 99, 0,40 7.10 39.60
16 | €39.50 109, 0,25 7435 27,25
1 439.70 124, .35 « 70 3. %0
19 650,70 128, 0.45 8,65 £7.60
20 641,10 165, 0.h8 9.10 Th, 28
21 64,6 186, 0.b5 9.55 70.20
2 6hb,90 32. 0.19 9,90 4,80
2 é&;.gg 104, 0.65 10,55 68,25
25 6us, 248, 0.35 0,90 +80
26 646,05 20, c.11 11,01 2,20
27 646, 59 23. 0.55 11,56 12,6%
28 646, 38. 0,48 12.0% 14,85
29 6h7. 128, CulsS 12, h& £7.60
30 647,90 110, 0.55 g 60,50
31 | 648,50 137. 0. 5% 13.56 75.38
2 649,00 122, 0.35 13.91 h2.
3 650,02 27, 0,25 1k, 68,50
3 650,48 23. 0,55 1b.71 51,18
gz €51,18 129, 0.5%50 15,21 6#.33
651.45 124, 0.3% 15.56 3o
a7 651.80 157. 0.2% 8 39.25
39 | €55.93 100. o3 | 1636 | 2500
30 652,59 88, 0.30 6.26 22.#0
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RESULTS OF PERMEABILITY TESTS
TABLE I

Lease__gj_;m Well No.2

Sample Depth, Permeability Feet of Core " Permeability
No. Feet Millidarcys Ft. Cum. Ft. F(‘:tax;?cl\i’}g
by 652,91 53 0,40 17.06 21.20
42 653.38 76. 0. 40 17.b6 30.40

654,20 Te 0,30 18,21 4,10
4s 654,38 lggo 0,70 18.91 94,50
hé 657.9% » 0.5%5% 19. 24,20
47 | 688.49 1. 0.b5 | 19,91 31,95
LB 658,90 140, 0.40 20.;% 6,00

659.30 184, 00 v 74,00
50 659465 156, 0.25 20,96 39,00
51 659.85 127, 0.25 21.21 «75
82 660.1 195, O.gg 21,56 ’
5 660,50 140, 0,54 22,01 63,00
g 661.08 97 0.h8 22.46 b3.6%
55 661, 108, 0.28 22. 7 26,25
56 661,60 91. 0,25 22.96 12.75
5 661.92 as, 0. 40 23,36 34,00
5 662,35 N . b0 24,76 gg.éo
59 662. . 0.23 «11 «00
60 663,08 73, [+ 24,51 0,00
61 463,50 128, 0,40 24,91 51.20
62 663,90 163, 0. b0 25,31 65.20
é 664,25 170, 0.40 25.7 «00
g ggﬁ.?g gogf ga%g 26‘2% gg-’g
& X 286. 0.50 | 26.64 130 b0
6" [ 10&. O.zg 2?. 15 52. 90
é 666,6 835, Q. 27.61 29.2%
69 667.05% bhé, 0.45 28,06 200,70
70 . 2013, 0,45 28.3% 91.35%
71 667. 72, 0,35 28, 28,20
72 25 118, 0,35 29,21 40,25
7 669.25 131. 0,55 30,26 72.0%
75 669.72 128, 0,5%0 30.76 "
76 670.25 120, 008 31.21 54.00
gg 23{.%3 ;%. g.sg ggo;% 55
BO 672,20 8. O.gﬁ 13.11 15,20




Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1

Company. RONOYHP Iease 8, Kﬂ_hl. Well No.
Sample Depth Pex"n'%eability Feet of Core Penneat_)ility

No. Feet Millidarcys Ft. Cum. Ft. F(‘:tal?cltgi’
81 €72.5%0 220. 0.3% 3.% 77.00
82 672.90 36 0,53 3?’ 3 122.;2
8 673, b3 2 0. | aﬁ 207.69
8 673.92 10 0.k b7.70
85 674,22 0.45 35 . ;1 15.30
86 674, mo. 0. b0 35. 40,00
87 67%.10 27. 0.20 .
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SUMMARY OF PERMEABILITY TESTS

TABLE I

Company__ ©» Hardesty & R, s5¢hoonovariease . Kehl Well No— 2
s i Fanalyzed Permeabiity, ¥ Capacity,

Millidarcys Ft. x Md.

632,00 « 649,10 13.91 118,65 1,650,458
650,00 - 660,35 7.68 ; 114,085 872,55
660,36 - 675,18 14,35 145.07 2,081,76
632.00 - 675,158 35.91 128.23 4,604,76
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RESULTS OF SATURATION TESTS

TABLE I
Company. Ce Hardesty & R. fishoorover Lease 8., Kehl Well No 2
Sat. Depth, Effective Percent Saturation Oil Content, Feet of Core Total Oil
No. Feet ll‘)ggilg oil Water Total Bbls./A. Ft. Ft. Cum. Fti. B&z{l/tgr;tr .
h 6 2#1@ 20, ; Zoﬁ ”tb 32,2 51? 60% 0055
2 5;2. Bo 23.3 %g.z 36.) 58.; 595 Ieg 1.:; i@
3 633;90 20.9 . .3 25.15- 6?. 556 0. ZQ i
5 £35.00 23.h | b5.8 | 3.0 | 76.5 826 0.80 Z.aa 661
6 635.@ 23.2 4.9 | 3.6 B82.% 826 0.90 «10 | 7uh
? 636, 22.6 zﬁ.é az.a 92.9 B87 0,85 5,95 Z{.?
8 637.52 22.9 5.0 | 38,6 83.6 800 0.80 g,?s |
9 2k, | 568.4 | 22.6| 79.0 1,053 0.90 «65 | 948
10 g g 23.4 $1.0 3'1. 5| B2.% 926 1.00 g.és 926
11 6 5 2b.8 50.1 25-2 T8 963 0.9% 60 | 915
12 641,40 25.3 1.6 | 43, 88.2 f19 0.95 9.55 778
1 6&.55 23.9 52.7 | 30.1| 72.8 792 O.Eg .85 | 238
15 ‘2 - u M- g-g g.g 770 0071 10' 4
18 z 23.0 | #3.0 . . 768 .80 n.
g 6#7. S 23.4 | Ko.2 | 37.) ;z.s 730 1.20 876
9 | 0.3 | 3o | 3| Pz s @ 0.85 2 =
20 AR 2.9 | 3.0 by T 612 055 1548 | Im




Qil Field Research Laboratories

RESULTS OF SATURATION TESTS

TABLE I

Company . Herdesty & R. Schoonover Lease_ 3« Rehl Well No__2

Sat. Depth, Effective Percent Saturation Oil Content, Feet of Core Total Oil
No. Feet Porosity oil Water Total Bbls./A. Ft. Ft. Cum. Ft. Content
Percent . Bbls./Acre

22 652.20 24.2 | 29.1 | 50.0 | 79.1 £50 1.05 | 16,51 78

3 €53.15 23.2 31.5 | 50.7 g. 2 568 0.85 17.26 §83

25 6 055 25.0 .? 5@.3 .g gg Q.8 18086

657.95 21,5 | 3.3 | 62,2 | 93.5 523 0,80 | 22.3% 18

29 gzg,as 21.0 30,7 5;.8 5 500 1,00 23-35 500

N N 22.1 27« z «6 | BS.6 63 .85 25,2 @

32 €60,65 23.4 295 78 | 77. $35 0.0 25.11 2

661.80 22.0 31.3 .S | 8%, 6522 1,10 26,271 %89

662.90 23.6 | 32.9 | 5.9 | 6&.B - 1.35 27.56 81%

3% 665,455 23.7 30.0 5&; €8,7 $52 1.11 28,67 g%.z

36 66%.92 23.1 | 27.3 | 53,8 | 8lL1 b0 1.15 | 29.82 564

3 656«? 4 29‘:2 51.9 | 81,2 551 1.10 30.92 666

: 658,10 22,9 29. 51.0 | RO.& zgg 1.30 32422 685

g ‘6’69«023 24.8 25 5205 T77 ; 1,70 33"?2 825

671.50 23.»8 22.2 0 72.2 h01 1,20 35;12 i3]

3 672.00 22. z#.g : "g T2 ? 0,65 3%. 280

b2 672.70 25.h . W, 71.5 L] .87 36. _____m

TOtAL & = = = 4 22,972




Oil Field Research Laboratories

SUMMARY OF SATURATION TESTS

TABLE IV
Company. <o HArdesiy GChoONOVar Lease. 9, rahl Well No £
Depth Interval, Feet of Core Average Average Average Average Total Oil
Feet Analyzed Percent Percent Qil Percent Water 0il Content Content
Porosity Saturation Saturation Bbls./A. Ft. Bbls./Acre
660,35 ~ 67382 12.43 23,60 27.94 5%.61 512 6,361

632,00 - 673.28  36.64 23.24 34.68 46.77 627 22,972
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RESULTS OF LABORATORY FLOODING TESTS

TABLE V
Company. ﬁgﬁ Well No. %
Sample Depth, | Effective Original OLl Saturation Ol Recovery ; Residual Saturation Volume of Water Effective | Initial Fluid "~ |
No. " Feet Porosity Percent Bbls./A. Ft. Percent Bbls./A. Ft. % 0il % Water | Bbls./A. Fi, Recovered Permeability, Millidarcys | Production Pressure
Percent ‘ cc* wE Lbs./Sq. In.

4.8
g
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RESULTS OF LABORATORY FLOODING TESTS

TABLE V
Company Lease— g Well No ’&
Sample Depth, Bffective Original Ofl Saturation Oil Recovery Residual Saturation Volume of Water " Effective Initial Fluid
No. Feet Porosity Percent Bbls.7A. Ft. Percent Bbls./A. Ft, % 0il % Water Bbls./A. Ft. Recovered Permeability, Millidarcys | Production Pressure
Percent ce¥ wk

‘Lbs./Sq. In.
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SUMMARY OF LABORATORY FLOODING TESTS

TABLE VI

Company. Lease. tf._aizl Well No 2

632.00 650,90 650,35 638,00
Depth, Interval, Feet £49.10 ﬁm 6&3.% 55‘5150
Feet of Core Analyzed M T.55 g’m %‘az
Average Percent Porosity £3.54 _23.11 23.71 2345
Average Percent Original Oil Saturation M M -—,-w? Qﬁ 3&r§g
Average Percent Qil Recovery M g ‘53 3. gg 13.?5
Average Percent Residual Oil Saturation M &% ,3,5 §§ 23"? 4
Average Percent Residual Water Saturation M @‘ 71 ﬁﬁ 51 ‘ﬁﬁ_g“m
Average Percent Total Residual Fluid Saturation M 9g, ™H B8%.33 93. + 74
Average Original Oil Content, Bbls./A. Ft. BLTa ﬁm. m‘ 5%
Average Qil Recovery, Bbls./A. Ft. ma‘ 9?! 59' 3‘3‘,
Average Residual Oil Content, Bbls./A. Ft. 41% . & 6?3 4&‘
Total Original Oil Content, Bbls./Acre hlgi‘»'?t 4 ’g\g?' él xgs. 17’@5 .
Total Oil Recovery, Bbls./Acre m. 7& 355, 51385.
Total Residual Oil Content, Bbls./Acre ﬁ‘w‘ K & 44 )1;;1 ¢5g!_
Average Effective Permeability, Millidarcys 13-@ 1w 13.& %
Average Initial Fluid Production Pressure, p.s.i. a8 7.3 [ 2 »

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

the above averages.
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RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VII
Company. ' 1e Sgh Lease__ B, Kahl Well No..— 8. .

Sample Depth, Chloride Content Percent Water Saturation

No. Feet of Brine in Sand Connate Drilling & Total

pPpm Foreign

1 638,10 1£,900 .6 4.8 49.4

2 632.80 1s:wa 80 .8 15,3 36.1

3 633.50 84,000 85.4 0.0 25.4

3 635,00 17,100 £5.,3 5,7 31.0

6 835,50 18,100 31.7 4.9 36.6

? 836,80 16,800 38.8 3.5 42,3

8 637.58 84,800 38.6 Q.0 38.6

) 638.45 15,700 17.0 8.5 BR.6
10 636,30 14,900 28.4 2.1 3.5
i1 640.45 18,000 £3.4 2.3 208.7
b} 641.40 $,600 0.0 23,6 43.6
13 644,45 19,000 87,4 2.7 30.1
14 645.05 19,300 29.6 20 32.1
18 645,62 15,800 88,8 Hel 3.2
16 646,35 52.400 ‘ - ad BB
37 647,68 14,100 RG.8 12,0 37.3
i8 628,75 11,800 26,8 24,7 53.8
19 850, 30 16,000 W0 9.8 3.8
20 651,00 13,500 z;.g ;“'é ;g.g
28 652,20 11,300 Te - .
23 653,18 13,100 §1.a _,13-'% 30,7
24 853,90 13, 500 33.3 18,3 81.6
85 854, 50 13,8200 34,68 20.2 54.8
26 658, 40 16,600 46,7 15,8 64,7
87 657,15 10,900 32.3 £9.6 61.9
28 657,98 7,400 33.0 40.2 62.8
29 | 689,05 24,600 47.8 0.0 47.8
3 660.00 10,700 30.0 28,6 5846
38 660,685 15,300 5040 12.8 47.8
38 661,80 15, 300 40,0 14,6 54,6
34 668,90 15,900 39,5 i2.4 5149
35 664,45 13,200 3.1 8l.6 58,7
56 665,92 11,300 89.1 2.7 53.8
57 866,90 13,600 33.7 8,2 Bl.9
38 668,10 18,700 38,3 18,7 51.0
39 669 .55 13,800 4.7 17.8 52.6
40 671, 40 13,700 37,3 19.7 57.0
42 672.90 16,100 36,1 ic.8 46,9

Note:| ppa - parta per aillion.




Oil Field Research Laboratories
SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VIII

Company___ G+ Hardesty & R, Schoonover;... 8. Xehl  Well No._2
Depth Interval, Chloride Content Average Percent Average Percent
Feet of Brine in Sand, Connate Water “ Drilling &
ppm Foreign Water
632.00 « 649,10 18,413 26,87 10.14
650,00 - 460, 35 o 13'692 I, 00 22,19
660,35 - 673.22 1,426 36,26 16,42
632.00 - 673.22 15,729 12.18 15.85

Kote: ppm - parte per million,




