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OiL FIELD RESEARCH LABORATORIES
CHANUTE, KANSAS

Oko C11 & dss Company
Atlas Life Building
Tulaa, (klahowa

Attentlont Hp, T, P. Lavry !
Gentlemen:!
Pasloeed herewith la the report of the

analyais of the 22" Rotary sore Zaken from
the ¥i{llson Lease, Well No. P2, Anderson
founty, Tansae, and submitted %o our labore-
tory on Decsmber 16, 1831,

Vary truly yours,

pIL PIZLE APSPARCY LARDRATORIVS

Clayton A, Hattier
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Oil Field Research Laboratories

GENERAL INFORMATION & SUMMARY

Company__ %8 011 & Gas Cowpany Lesse Willwom wen No__ T3
Location—m_-ﬂm
Section®  Twp XAB e 208 __ County__hnderson State RONOSE

Name of Sand

Top of Core

Bottom of Core

Top OIS’;&!

Bottom of Sand v

Total Feet of Permeable Sand ‘m”M,
Total Feet of Floodable Sand  { analyzed)

Distribution of Permeable Sand:

Permeability Range Feet
Millidarcys
0w “ {
2b 31
-8 2,6¢
8 .12 B N 31
12 & adovse i.13

Average Permeability Millidarcys

Average Percent Porosity

Average Percent Oil Saturation

Average Percent Water Saturation

Average Oil Content, Bbls./A. Ft.

Total Qil Content, Bbls./Acre

Average Percent Qil Recovery by Laboratory Flooding Tests
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft.
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre
Total Calculated Oil Recovery, Bbls./Acre

Packer Setting, Feet

Viscosity, Centipoises @

A. P\I. Gravity, degrees @ 60 °F

Elevation, Feet

Souirrel
793,00
£30,00
793,25
#20,00
11.38
9.50

Cum. Ft,

5.8
16,55
kol o 9t
37.52

8,549,
15,07
20h,
2,094,
1,550,
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It is not known whether fresh water or salt water was used in the K

coring of the sand in this well,

The detsiled

Depth interval,
Feet

B
&
+

log of the formztion cored 1s as follows:

Description

793.00 - 793,25 -
793.25 -~ 793.42 ~
733,42 - 794,05 -
794,05 - 794,20 -
794,20 - 795,60 -
798,60 ~ 795,85 -

]

795.85 « 796,00 -
796,00 - 794,10 -
796,13 - 796,35 -
796,35 - 796,75 -
796,75 ~ 797.40 -
79740 = 798,25 -
798,25 « 798,40 -
798,40 « 798,55 -
798.55 - 798,90 -

796,90 - 799,25 -
799425 = 799.91 -
799.91 - B00.37 -
800,37 - 809,62 -
800,62 - 809,80 -

laminated sandy shsle,

Laminated sandstone and shale,
Laminated sandy shuale,

FPinely laninsted shaley sandstone,
Laminated sandy shale,

Brown fine grained finely lsminated micaoeous shaley
sandstone,

laminated saady shale,

Brown fine grained laminasted micaceous shaley sundstone, !

Brown fine grained micacecus sandstone,

Brown Tine grained laminated micaceous shaley sandstone,

Brown flne grained miosceous sandstone,
Gray shale,

Brown fine grained micacecus sandstone,
Finely lamlnated sandstone and shale,

Brown fine grained finely laminated micaceous shaley
sandgtone,

Pinsly laninzsted sondy shale.
Brown fine grained micaceous sandatone,

Gray shale,
Brown fine grained laminated miocaceous shaley sandstons,

Brown fine grainsd micaseous sandstone,




€01,05

801,35
801,65

B01.80
BO2,25
802,50
802,72
802,90
803,10
803.25
803.75

804,05
BO&4 .50
805,00
BOS.45
805,60

896,00
806,15
B08 .45

807,40
807.81

L 4

e

-

801,35

B01.6%
801,80

802,25
802,59
802,72
802,50
803.10
803,25
803.75
804,05

ANk, 50
805,00
BO5.45
805,60
804,00

836,15
806,45
807,70

807.40
B07,.8]
808,45

L

-

80B.435 - 808,75 -
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Finely laminsted sandstone snd shale,

Brown fine gruined fianely lsminsted micsceous shaley
azndgtone,

Arown fine gralned lapinated micadeous shaley sandstons,

Brown fine grained slightly laminated micaccous shaley
gendstone,

Gray shale,

Brown fine grained msicageous sandstone,

lonrinated sandstone and shale,

Brown fine grained laminated micacecus shaley sandstone,
Laalnated sandsione and shale,

Finely laminated shnley sandstone,

Arown Tine gralned micaoeous sandstone,

Brown fine greined glightly laminated mioaceous shaley
sandstone,

Orey shale,

Pinely laminated sandstone and shule,
Brown fine gralined misaceous sandstone,
laminated shule and sundstone,

Brown fine grained slightly laninated micaceous shaley
sandatons,

lamsinsted sindy shale,
Brown fine grained micaceous sandstone,

Brown fine grained slizhtly lamineted micaceous shaley
sandatone,

Gray shale,

Brown fine gralned mioacsocus sandstons,
Aaltsrnate layers of ssndatone and shele,
Pinesly laminated sandstone and shale,
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828,75 - 809,00 - Brown fine gralued sicrcecus sendstone.
&09.09 hat &39.15 had
359115 - 3?39-55 -

809.65

809,83
810,62
810,93
B11.70
812,00
812,35

812,95
813,35

813.65
813,80
814,10

814,50
815,10
816,920
817,00
817.30
817,70
819.25
819,55
f2an,00
820,50
822,70

- 809,83

- 810,62
- 810,95
~ 811,70
~ 812,00
- 812,35
- 812,98

813.35
- 313.65

]

£13.89
- ﬁl& [ 19
- B1l4,50

1

- B15,10
- 816,09
~ 817.00
- 817,30
- BLl7.70
- 819,25
- 819,55
- £20,00
- 820,50
- 822,70
- 823,00

E

Gray sandly shaele,
Brown fine grained micacepous sandstone,

Hrown fine gralned slightly laminated micsceous shaley
pandstona,

Oray shale,

Brown fine grzined pilcaceous sandstone,
Jray sandy shals,

Brown fine grained miocaceous sandstons,
Gyay shale,

Brown r ine grained slightly laminated micaceous shaley
gandstons,

Oray sandy shale,

drown fine grained slightly lsminsted micaceous shalaey
sandatone,

Finsly laminasted shaley sandstone,
Gray shale,

Grown fine gralned slightly lasinsted micaceocus shaley
gandstone.

Gray sandy shale,

Arown fine grained mlcaceous shuley sandstone,
Erown £ ine gralned laminsted micaceous shaley sandstone,
drown fine grained micaceous sundstons,

Gray shale,

Srown fine grained miososous ssndstone,

Brown fine grained micaceous shaley sandstone.
Brown fine grained mlcacecus sundstone,

Gray sandy shale,

iaminatel sandy oalecsreous shale,

Black shale,
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823,00 - 830,00 - According to log, black shale (Discarded at well),

Coring was started at a depth of 793,00 feet in sandy shele and
completed at B30,00 feet in black shale (According o log). This core
shows a total of 15,79 feet of sandatone which is mainly brown fine
grained micaceous ssndstons and shaley sandstone. The sand seotion 1is
baedly broken by layers of shale and sandy shale,

Por the sake of distribution, the core was divided into three seo-
tions, The welghted average permenbllity of the upper, middle and lower
sections is 6,77, 5.87 and 5.15 millidaroys respestively; while the over-
#ll weighted average is $.51 millidarcys (See Table IXI), By observing

the data given on the coregraph, it is noticeable that the sand has an

irregular permeability profile,

This core shows a good welghted average percent oil saturation,
nasely, 44,94, The welghted average percent oil saturation of the
upper, middle and lower ssotions is 45,82, 47,13 and 42,45 reapectively.
The welghted average percent water saturation of the upper, middle and
. lower sections is 36,34, 40,62 and 36,12 respectively; while the overall
weighted aversge is 37.52 (Ses Table 1IV), This gives an overall welghted
average total fluid saturation of B2.46 percent.

in an effort to determine the degree of flushing that oocurred Aduring
coring, eash of the saturation ssmples was analyzed for ohloride gontent.
The results of these tests, whioh are given in Tebles VII and VIII, in-
dioate that 1little flushingoccurred during coring. It is possible that
salt water was used as a cireulating fluid.
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The welghted aversge oil content of the upper, middle and lower
gseotions 1s 575, 614 and 557 barrels per sore foot respevtively; while
the overall weighted averags is 580 barrels per scrs foot. The total
0il content, as shown by this ocors, is 8,849 barrels per acre.

This core responded well to laboratory flooding tests in that a
total pil recovery of 2,005 barrels per acre was obtained from 10,25

feat of sand analysed. The welghted averags percent oil saturation was
‘redused frow 45,45 to 31,37 which represents an sversge revovery of 14,07

percent, The high reaidual oil satwration is due meinly to the fsot
that the sand Ras such o low effective perssability. The welighted
average offeotive perseability of the samples is 0,408 millidarcy,
while the average initisl fluid produsticon pressure is 2%.6 pounds per
square inoh (Zee Table VI),

By observing the Jdata given in Table V, you will note that of the
3% ssuples tested, 24 produced water and 25 oil, This indicates Shat
nost of the sand represented by these samples is floocdadle, The tests
aleo show that the sand has & wide wariation in sffective permsabllisy.

from a study of the above 4ata, we believe that en efficient water
flood within the vicinity of this well will recover approximstely 1,450
barrels of oil per sore from the 9.59 fest of floodable sand analyzed.
This 1z an average yYeeavery of 153 barrels of oil per acre foot, In
salonlating the above recovery, an allowance was msde for oil loat dur-
ing cording., It was assumed that the true water saturation of the sand
is 38 parcent and that the sand is a0t pressured up,
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’ If this wall 12 to be used as an injection well, the effective
permasbility sight be inoressed by injeecting a solvent befors water
finjeation 1a started,




Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE I
Company Oko Q"" & %. Qmm Lease_,._;mmn_—._. Well No._m__
Sample Depth, 5 Permeability Feet of Core ! Permeability
No. ‘ Feet Millidareys Ft. Cum. Ft. Fi:apacli\gi
1 793,51 2.1 0,17 0,17 0.3
a 793.&3 1.1 0,60 0.57 0.5b
797.12 1l. 0.50 1.07 4. 50
s 797.37 5-3 C.15% 1.22 0.0
6 798,74 64 0.%5 1,57 0,22
T 799.32 12. 0.3% 1.92 5,20
a 79%.80 10, 0.7 2.27 3 30
9 BoC.68 2.7 0.18 2,01 0.59
10 801,22 Imp. 0.30 2.7 0,00
11 B801.64 Img 0.30 3.1 0.00
13 &92. 33 2 Q. ?’ 1. £§ 1.”
1 802,80 12, 0,18 3 bl 2.
1  B03.50 7.7 0.35 .77 2.70
15 BGSQﬁ 5.0 0.20 ‘t'fml“" 1.00
1 @0%.138 7.4 0.25 by 4% 1.8%
1 805.02 1. 0. b0 4 T9 L A
19 BO6, 54 5.1 0.5% 5e Yo 2.80
20 807.70 T b 0.51 5.75 .04
21 808,20 3.9 0.10 N 0.9
22 goh, B0 2.9 0. 2% 6.10 0.9
23 809.6 1.7 0.50 6,60 1.8%
24 810,65 3.7 ¢ 6.93 1.2
2% Bl2.8 8.1 0,60 7.83 b9
26 B13.7 1.9 0.15% 7.68 0,20
2; k. 1b 0. Th Q. B, 08 0430
2 81%.56 2.0 0,90 8, 1.80
29 816, bé 2.4 0.70 9. 68 1.68
30 816,85 3.9 D.%0 2.98 0.99
32 818.4 19. 0.10 16.7& &, 50
33 g§§.&a 13’3 g. g’ i% gﬂ :.26
L ] [ ] » » L 1
L] ﬂl9-§; 1.1 .05 11-?3 e.sg
|
|
l
| |




Oil Field Research Laboratories

SUMMARY OF PERMEABILITY TESTS

TABLE II
Company___ (K0 011 & Gae Cempany Lesse____¥A1lson well N F=2
Depth Interval, Feet of Core Average Permeability

Feet Analyzed Permeability, Capacity,

Millidarcys Fit. x Md.
’ 793.7% « B2A.?75 1.3 6.77 22.£61
BOS.0C - B10,9% 2.9% 5.87 17. 54
a’lgn 35 - g?@o 9{3 5: 95 5. 15 35-%
793.2% - B20,00 11.%8 %M1 64,15
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Qil Field Research Laboratories

RESULTS OF LABORATORY FLOODING TESTS

TABLE V
Oke 011 & Gas Company Y2
Company. Lease. Well No,_ e S -

Sample Depth Effective Original Oil Saturation il Regoyery, ResiCutat Shtaratien Volume of Water Effective Initial Fluid

No. Feet Porosity Percent Bbls./A. Ft. Percent Bbls./A. Ft % Oil %, Water | Bbls./A. Ft. Recovered Permeability, Millidareys |Production Pressure

Percent ] ce¥ e | Lbs./Sq. In.

1 |wes.m8 | 18.4 42,9 511 12,1 145 30,8 | 82,2 | 988 - | 8,088 40

& |ms.88 | 15,8 41,9 495 | 1 | 64,2 | 380 6 0.0 80

X (796,18 | 18.3 47,4 343 W0 & 0,810 @0

& Wé*ﬁ% 16,8 al.4 890 Bl s 6,807 g

% 8,58 17.6 51,3 Fii Ase 8558 ‘ L3 § E

8 998,90 13,3 58,0 age 308 0 | mga# 8o¢f

® | 790.88 | 17,9 49,5 ors | 18 | 0,475 20
i¢ 0 75 16,6 56,0 82 4 | m&m £5
11 MI;,‘K%} 18,1 40,9 240 ¢ I8P S0
18 801,90 14,4 31,8 350 o 5D sy
15 808 A8 17,9 & o 9 L2 ¥ O080 ! 25
14 | 503,33 mm a4.1 578 %  0.1E0 | 40
BooSm we | ds | o : S -
Y g 5 LAl g b ' Bhidw !
l? Mﬁ » Bg 14 * ﬁ w: ﬁﬂ' ) B mg;. 1% '; .8
38 | 8os.: 19.4 50,1 785 29 g.888 0
19 17,4 58,4 518 k] 0,857 | 55
20 18.7 48,2 870 18 0,855 | &8
£ls 17.1 45,9 540 1 0,301 wa
ak 18,8 88,1 as3 ] 0,294 i85
P 18,6 54.0 73k 8 0.078 %0
25 18,3 82 .5 760 20 0,710 15
28 17.8 48,5 587 4 0,195 a0
2% 19.4 37,6 509 & 5,178 40 |
gs 18,6 40,0 615 0 o sof
9 16,8 42,5 845 10 04190 58
%0 | , 15,7 40,7 436 2 | 0,103 40
1 | »}mﬁﬂy o 3 I *&?ﬁ i 3» Qﬁ}% a0
38 | 817,07 | 17.5 47,9 850 18 0,508 28
bis 218,08 | 7.8 B39 .9 s$85 40 1.8% 25
84 ﬁagﬁ&wg} , i7 *ﬁ L #Q 25% m On &80 ﬁiﬁ
33 E19 .56 | 16,6 45,4 ki Ho il O.00d &5
86 818 ,%0 18,9 B59.5 483 i OWO8E 50

Hotas: ug - m%sw senl m&m i_
** 378 im; rouidual ?m
g-:_n‘ B e
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Oil Field Research Laboratories
RESULTS OF WATER DIFFERENTATION TESTS

TABLE VII
Oko 011 & Caz Compeany Willeon Fu?
Company. Lease Well No.
Sample Depth, ‘Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign

b | 795.78 20,500

§ | 796.28 22,00

& 796,99 1R, 000

7 798,48 21,1060

8 799,19 20,900

9 79%.6R zz.sao

10 200, 59 25,800

11 BOY, 29 za,7@a

12 801,60 7hy 206G

W | BOE 23,000

15 RO, 28 13,700

16 8ok, 2% 27.100

17 gog, 67 19,000

18 | 806,30 21,300
15 | #06.80 14, 100

20 BOY7. 47 1@.

21 AOB. 69 ?%.EQP

22 809,18 16,100

23 810,88 15,%@”

24 B12.68 28400

26 Bl3.58 QZ,QﬂQ

27 | B1b,u8 27,860

28 315.%3 10,500

29 | 815,95 21,600

3¢ 816,27 27,500

31 Bl16.7% 272100

32 817.23 31,&&&

13 B18, 27 18,300
3% | B1R,.80 17,600

23 819.38 23,200

% 810,90 21,290

Hota: ppm - parfs per =i1lion.




Oil Field Research Laboratories

SUMMARY OF WATER DIFFERENTATION TESTS

TABLE VI
Company. Oko N1l & OGug ease_____¥illgon Well No._Fe2
Depth Interval, Chloride Content Average Percent Average Percent
Feet of Brine in Sand, Connate Water Drilling &
ppm Foreign Water
795.60 = B0Y, 28 21,598
812.%% - 820,00 21,012

Hota: voms - narte ner mililon,
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