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Oil Field Research Laboratories

GENERAL INFORMATION & SUMMARY

y i P & £ j 22 F 7
Company___ 98¢ Uil & Gas Company Lease e FPe Johnmson Well No. 21
wd 2aed, ., s
Location ﬁ%' w&% m g&%’ wig
Section 7 Twp 21 Rge 20 County. Anderson State Fansas
Gquirrel
Name of Sand
792,70
Top of Core
841,70
Bottom of Core
708,15
Top of Sand .1
Bottom of Sand 824,68
Total Feet of Permeable Sand (Aﬁ&ly aed) 15'51
Total Feet of Floodable Sand (Analy ﬂ@d) 14‘%
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys
0= g 7.78 7,76
2 -4 5.30 13,08
4 « & 2.43 18,81
&= 8 1,26 16.77
B & above 1.74 16,81
3.61
Average Permeability Millidarcys *
15.74
Average Percent Porosity
Average Percent Oil ‘Saturation 6&.15
Average Percent Water Saturation ‘1.6&
Average Oil Content, Bbls./A. Ft. 56z,
4,245
Total Oil Content, Bbls./Acre 1 .2 ¢
Average Percent Oil Recovery by Laboratory Flooding Tests 12.13
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. 15%‘
2,168,
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre '
Total Calculated Oil Recovery, Bbls./Acre 1'%6'
Packer Setting, Feet
Viscosity, Centipoises @
A. P. I. Gravity, degrees @ 60 °F
1105.00

Elevation, Feet




OIL FIELD RESEARCH LABORATORIES
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-
Fresh water was used as a olroulating fluld in the soring of the

gangd in this well,

FORMATION CORED

The detalled log of tha formatlion cored is as followe!

Denth Interval, Degsription
Fes%

792.70 « 793.B3 - Opay sandy oalosareones shale,

79383 =« 794,10 =~ Gray shale,

794,10 « 795,25 - Gray sandy shale.

795,25 = 795,58 - Light hpown fine gralned missceove shaley sandatone.
795,58 « 796.00 - Gray ghale,

796,00 « 797.73 - Gray sandy shale,

797.73 = 797.9¢ = Brown fine gralned micaneous ssndatone,

797.90 - 798,15 - firay sandy shale.

798,15 « 70R,125 - Bpown fine grzuined risaceous sandetone,

799,75 « FOR .80 « Gray sandy shale,

798,80 = 799.55 - Brown fine grsined gllghtly laminated mloaceour shaley
candntone,

799,55 « 793,71 - Gray sghzale,

799,71 - 800,20 « Bpown rine grained alightly laminated miecansous shaley
gandrtone,

800.20 » B0N. 43 « Laminated sandstone and shale.

BOO. L3 - 801,00 « Brown fine grained mlesoeous sandstone.

BO1.0CG « BD1.40 « Finely laminated sandy shale.

B0l«h0 ~ BOL.70 = Brown fine grained miomasous rlichtly shaley sandstone,
£01.7C « BO1,BO - Laminated sandy zhale.

B01.80 « B01,90 - Laminated shaley aesndstone,

#01,90 - B02.35 - Oray ghale.




802,35
BOZ. 75
£63.20
803,40

B0k, 158
B0L4 25

804, 50

BCL. Q5
R0S5.20
B06, 05
806,35
ROB 47
BO6.70
BO7.00

807.13
Bo7. b5

B07.81
808, 20
BOR, 32
2oB,. 52
£09.10
809,56
810, 90

R

-

-

-

-

-

-

BC2.75
801, 20
RO3, Lo
8ob.15

8oh, 25
B0, 50

804, AR
204,95

Bes.30
806,05
206,38
806, b7
#2106, 70
807.00
807.13

BO7,45
807.81

808,20
808,32
Ro8,52
809,10
£09.56
B10. 50
810,849

L]

-

-

-
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”3“
Brown fine grained laminated micaceous shaley gand etona,
Larinsted shaley sandstone,
Laninated candstone and ehele.

Broun fine grained slightly larinated nmiesaeous shaley
sandatone,

Lanminated sandy shale,

Arown fine grained finely laminated minasceous shaley
gandatone,

Finely larminated shale and sandetone.

Brown fine pralned finely laminated mieaceoue ghaley
eandetone asontaining a shale mtreak,

Finely larinated shale and gandstone,
Alternate layers of shale and sandstone,
Finely laminated eandy sghale,

Broun fine greined wmiososous sandetone,
Pinely laminated sohaley sandntone,

Gray sendy saloareoue eghale,

Brown fine gralned Pinely lamineted miosaeous oarbonidew
eous sandatone,

Brown fine grained miecsoeoug ssndetone sontaining &
shale satrealk,

Brown fine grained zlishtly laminated misanseous sarbon-
aoooue gandstone,

Laminated sandy shale,

Brown fine grained misaassous chaley gandstone,
Laminated sandetone and shale,

Cray sandy shale.

Brown fine grained misaceous sandstone.
Larminated eandy ehale,

Larinated eshaley sandetone,




810,85

811,15
811,50
12,62
A173.730
813.93
814,73
1k, 97
815.55
A15, 80
816,00
£16.50

B17.87
B818.25

818,45
818,75
B19.2%
819, 50
819.70
819.92
£20,0%
B2¢.17
820,735
R21.65
822,40

A

-

811.15

Bl11.5%0
Bl2.62
713.30
£13.93
214k, 73
Bl4.97
815.55
815.80
16,00
£16.50
817.87

818.25
818.45

B1B, 75
#19.25
B19.50
819,70
219,92
820,05
820.17
820,78
f21.65
B22.40
822.50

L

-

-

-
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o

Prown fine grained slightly laminated minmcecus shaley
sandatone,

Brown fine gralned mlesneour sandstona,

Leminated ssndetone an? shale,

lLaminated sandy shale,

Prown fine grained micaceous sandstone.

Laminated sandstone end shale,

Laminated shaley sandetone.

Brown fines grained mioacsous sandetone.

Brown fine grained laminated misacecus shaley gandstone,
Gray shale,

Brown Tine gralned micaoeous sandstone.

Brown fine gralned slightly leminsted mlosceous ehaley
sandstons.

Laminated sandy shale.

Brown fine gralned finsly laminated minaceous shaley
sandetone,

Brown fine prained miosgecues sandstone.

Laminated eandy shale,

Laninated sandatone and shale,

Laminsted sandy shale,

Brown fine gralned laminated misansous shaley sandstone,
Brown fine grained micaneove gandstone.

Gray sandy shale,

Laminated shale and sandetone,

Laminated sandstone and shale,

Brown fine grained laminated micaneous shaley sandstone.

Laminated gandstons and shale,
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e
R22.50 = 824,55 « Brown fine gralned laminated miesasous shaley sandstone.

B2b,3% « B24,R0 = Brown rine grained slightly laminated miosasous shaley
sandstone,

A2L,R0 - R25,6% « Brown fine grsined larminated nioaseous shaley sandstone.

B25,65 = R24,R% - Erown Tine prained alightly lsminated nmloacecus ehaley
sandetone,

B26.85 -« 827.61 « Frown fine gralned laminated minaceoue shaley sandstone.
B27.61 = B27.75 « Oray shale,

827.75 - B283,20 - Laminated shaley sandstone.

828,20 -« 828,75 - Laminated gsandetone snd shale.

828,35 - R27,00 - Brown fine gralned laminated mloaveous shalay sandetone,
829,00 « 829,73 =« Brown fine grsined misaasccus candetone,

029.73 « 837,00 - Opay sandy shale,

33,00 « £37.30 « Brown fine grained minansous sandstone.

833,30 « B317,40 - Gray eandy shale,

83340 » 834,68 ~ Brown fine grainad misaoceous sandgtone.

834,68 « B34,88 ~ Gray shale,

B3, 88 « 893,00 « Brown fine grained mieaaseous sandstone.

835,00 » 837,40 « Oruy ehale,

B37.40 « 838,00 « Gray eandy osloareous shale,

838.00 « 841,70 «~ Aaccording %o log, dlsoarded at well,

Coring was started at a demth of 792.70 feet In gray sandy calsareous
shale ané aompleded at 841,70 feet vrobably in shale. That part of the
sored sention extending from 838,00 to 841,70 feet was dlscarded at well,
This oore shows & total of 26,44 faet of Tormation sontalning oil. For
the most part, the pay sand is made up of fine grained mioaosoue shaley
pandstone. The whole cored senrtion is badly broken by layere of shale
and sandy shale,
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Yor the sake of distribution, the nore wap divided inte three reow
tions. The welighted average permeability of the upper, middle and lover
seations 1s .1k, 4.93 and .29 millidarove respeotively; the overall
average beling 1.41 {Ses Table II). By observing the data glven ahove
and »n the asregravh, 1t 17 notiseable that the mand ie very tight and
has & wide variation Iln vermeability.

PRROCHT SATIVHATION & OI1 CONTRNT

The eand in this core showe a good welghted average verosnt oll sat-
uration, namaly, 44.16, ‘The weighted averasze parocent oll saturation of
the upper, middle and lower sections ie 39.70, b4S.R3 and 47.72 reepsotivel
The welghted average peraent water eaturation of the uprer, niddle and
1nwer eocotlione s 47.08, 35,51 and 19.06 respeatively; the overall average
veing 41.62 (See Tadle IV). This wives an overall velphled average
total fluld saturation of B85.B4 peroent,

in an effort to determine whether or not any flushlng of the asnd
ocssurred Auring ecoring, all of the saturation gamples were analyrzed for
shloride content. 7The results of these teete are given in Tables VII
and VIII, From the data given in these tables and on the ocoregraph, it
le evident that gome fluahing of the sand 414 oaour during ocoring.
Howevey, we are of the opinion that most of the ol lost during soring
wat due to the expansion of waes sarriad in solution by the oil.

The welghted average oil content,¢” the upper, middle and lover
santlons e 472, 652 and 613 barrale per asre foot respectively; the
oversll aversre being %62, fTiwe total oll sontent, ag shown by this

core, ip 14,245 barrale per sare (See Table IV),
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ABORATORY FLOODING TEats
The ssnd in thie eore responded falrly well to laboratory flooding

tests, es a total recovery of 2,16R barrels of oll per aore wae obtained
from 11.4)1 feet of sand. The welghted aversze percent oll saturatlon
was reduces from 46,77 to 24,10, or represents an average resovery of
12.13 persent, The welghted sverage effsotive permeabllity of the gamplee
1g 0,171 rillidaroys, while the avarage initial flvid produstion presasure
1z 1.4 pounds per scuars inoh (%ee Table VI),

By observing the Aata given ir Table ¥V, yon w11l note that of the
2% eprpler tested 15 vrodurcd water and 2?2 oil, Thisz indloates that
only avrroximstaly 2/7 of the zand represented by these eemples le
flosdadle. The teets show that the send hae a low effective permeabllity
and, sheances are, eomparatively high wressures wlll be required te foras

the gand to take water.

From a study of the above futs, we bellave that an efficlent water
flocd wilthin the vieinlty of thils well wlll reaover sprproximately 1,200
barrels of oll per agre, or an average of 29 barrels per asre foot fron
the 14.08 feet of floodadle sand analyred provided the sand will take
water satisfactorily.

in salovlating thie reasovery, san allowance wsg made for o1l loet
during soring, and 1t vas aseumed that the primary produstion and the
true wabter satursation of the sand are 1C and 38 peraent respectively,

The prineiple érawbesk of thls eors 1g the faot that the sand 1is
badly broken and Tight and, as a resul§ considershls AAffleulty may be

ensountered in foraing the sand to taXe the resuired amount of water.




Qil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE I
Company. ﬂk@ {33‘1 &; aﬁ-ﬁ gﬂ%ﬁnﬂ' Lease ﬁ [ ?t Jﬁhﬂﬁ@ﬂ Well No.ﬁj‘f_ﬁ_
Sample Depth, Permeability Feet of Core Permeability
No. Feet Millidarcys Ft. Cum. Ft. F(iapxacli,t[}c'1
1 790,95 Im‘{)a e 55 0.55 .00
3 798,31 7.5 A'ng 1.08 1.%6
b 790,95 1.4 075 1,53 0,59
5 799.35 Imz. 0,40 1.87 0. 00
& ﬁ@ﬁ.z& b8 0.2% 2,06 1.10
7 acﬂ‘ ﬁ;t} - ﬂu ?? gaét} :‘?0 (‘?1
8 801,87 542 0.10 2.7 0,52
Q BO2,50 Imn., C. b0 T.1% .00
10 20309 Inn, 0,48 3.58 0.00
11 103,92 1.7 0,50 L, 0P 0.8
12 BobL, 08 l1.b 0.28 Lo 1 0.7%
1k 804,10 Trp. 0.5 k.86 0.00
15 05,56 1.8 0 1R 5.0k n,29
16 ROE,. 23 0. b6 0.0 5.2 N1k
17 Bop.07 Q.57 0.1% S 47 .07
18 P07.6R 007 0, 3 q.ﬁg 6,75
19 RCH, 80 Imn. 020 «02 0,00
20 BOQ,59 £.6 0,44 6 L9 2. O
21 £10,.0P Imo, 0,50 6.99 Ce 00
22 a10,49 1.5 0,15 7 0486
23 £11.07 frof 0,730 7.6h 1.98
2h B11.60 - 0.7C N30 Tk 0.1
7% 81‘203{; Eﬁjﬂ. ﬂn 6? f,76 0,00
2?7 213,22 3.9 0,30 0,06 2,97
28 ﬂz%.ﬂ* 11. 0.21 2.9 1,43
3G ﬁlﬂ-75 0,56 G.20 10,07 5.13
31 215,17 13, 0.73 10,3 L,26
32 215,48 3.6 0,25 | 10.61 0.90
23 £16,09 2.7 0,25 10,06 0.6P
b 816, 4 5.1 0. 75 11.11 1.7B
15 $‘ﬁ B3 5.8 0, 50 11.561 2.90
36 H17.21 lek 0.0 12.01 Co 56
37 B17.466 Q.2 047 1z, 48 0-39
39 19,28 Irp. n.zs 11,07 0, 0b




Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE I
Company_ X0 041 & OGse Comvony Lewse s Po iJohnson Well No. =21
Sample Depth Permeability Feet of Core Permeability
No. Feet Millidarcys Fi. Cum. Ft. F(Z;'apxaclx\;cl)é'
Ly 820,30 Imn, 0.18 17,43 Q.00
L2 121 Q.60 D55 12,98 0,39
43 0.47 030 14,28 0.20
b 3o 5 0.75 15,03 24673
L5 1.9 0,30 13. 1% 0,387
&6’ S 1.“'& GQ&SS 1‘;‘?? ﬁcﬁ‘}
b7 823,42 3.7 0. 115 14.23 1.67
L8 Rk, 0h 3.5 0. 5% 16,78 1.99
L9 ﬁs&.hs 0,99 0,130 17,08 0.30
50 éh.90 1.0 01,730 17.38 0,90
51 ‘*o ﬁ'? 1.? {BOGQ 3.?:69‘ 1017
52 ﬁ"ﬁ 40 1.2 D29 17.93 0,130
51 £26.0% 1.3 0,60 18. 9% 1.98
54 B2E,5% 3.1 060 19.13 1.A6
56 B27.55 b6 N7 19,79 1.43
57 B2R,15 Zoke C. b5 20, 1,08
58 B2R, AL 1.6 D.64 20,99 24
59 R0 L5 n,59 2,77 21.72 0,L2
ﬁﬂ ;",1 &'3‘ 257 6015 ‘il.ﬂ‘? GOL‘}-
61 631 69 B0 G.25 22422 1.75
62 Ak, 1% 1. 0,48 2067 6,30
£ R, 54 1¢. 0.3 37,00 1. 30
6l f25,08 4,3 0,12 27,12 0,52




Qil Field Research Laboratories

SUMMARY OF PERMEABILITY TESTS

TABLE 11
Company__O%0 Cil & Gas Company Lene e Po Johnson Weil No_ =21
Depth Interval Feet of Core Average Permeability
Feet Analyzed Permeability, Capacity,
Millidarcys Ft. x Md.
794,70 - B12,62 h, 58 T.1h 14,38
£13,30 ~ BlR,75% L,02 .93 19.83
819.25 - 835,00 2.9 3.29 2.65%
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Qil Field Research Laboratories

RESULTS OF LABORATORY FLOODING TESTS

Well No

feBL

Volume of Water
Recovered

cc*®

Sample Depth, Original Oil Saturation 0Oil Recovery Residual Saturation
No. Feet Percent Bbls./A, Ft. Percent Bbls./A. Fi. % Water Bhls./A. Ft.
1 794,78 28,8 00 70,5 268
& ?ﬁ% ¥ a5 Shed G0 B8,0 3&%
& ¥58,51 41 .9 G4 62,8 559
5 79U 18 89,0 9.8 o8 503
& V0,95 4145 14,0 8547 b
V] 800,88 481 16,0 85,7 368
& 01,56 48,7 Bu4 B2,8 598
9 804, 82 47,8 B8 48,6 433
10 805 , 58 33 .8 040 50 o3 467
11 06,55 41 49 0,0 50,1 432
12 05 , 33 81,4 0,0 50,7 %17
1’% %ﬁ%&ﬁ ’%%ﬁﬁ @*g 33%‘3 *& M
35 ﬁ@?*ﬁﬁ 27.% .0 Gled SB6
17 B0V 430 64,5 82,9 85,8 280
16 B10 38 945 0,0 89 ¢5 509
19 B11 (54| 41.3 8,8 B0 & 813
;‘u’f@ 818,50 40,8 040 BlW¥ 464
21 813,55 45,8 25,8 7,1 B
22 815,04 51.8 17,8 84,5 A7S
a5 H15, 00 GE,.D & O 58,4 450
% B18,65 By ﬁ 177 64,8 455
25 817,45 45,6 947 | 58,3 445
26 BlE,48 .l 18,6 52,9 471
a8 gle .06 Ak O 0 58,5 540
&3 M&E B4,7 00 6.6 Rtk
51 B85S, 88 49,9 8,6 4745 P
32 824,89 85,8 14,9 50,3 479
55 %ﬁﬁg 86,0 575 § 85,0 Soe

Boeo ﬁﬁ&ﬁﬁ@@mﬁgﬁ Pe s Rn %@@ﬁ’éﬁ%ﬂwg Do ‘

Effective
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Oil Field Research Laboratories
RESULTS OF LABORATORY FLOODING TESTS

TABLE V

Compify. s fps Company 5 ot Well No._ ;#81
Sample Depth, Effective Original Oil Saturation 0Oil Recovery Residual Saturation Volume of Water Effective Initial Fluid
No. Feet Porosity Percent Bbis./A. Ft. Percent Bbls./A. Ft, % Oil % Water Bbls./A. Ft. Recovered Permeability, Millidarcys |Production Pressure

Percent cc* b _ ET Lbs./Sq. In.
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17, # o ‘ﬁﬁﬁx ﬁ%@ .1 mﬁ l6s mnﬁ’i ﬁﬁﬁ’ﬁ 458 . 2 Qa?@ﬁ “0
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Oil Field Research Laboratories
RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VI
Com,pany ﬁkﬁ‘ ﬂi}L & ZRE C G 5 : Lease______l_&__&ﬂnmn—% i "‘? k Well NOM
Sample Depth, Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign
1 7oh, 72 2h, 200
2 795,75 24,000
5 799.15% 21,400
£ 79%.95 21,600
g 800,82 11,800
9 Bn2,68 20,200
10 801,52 27, 200
11 A0k, % 2k, 300
12 ROS. 38 24, 500
1k B06. 53 25,000
15 B07.37 28,5800
16 808, 2% 28,200
17 £09. 3¢ 18,000
18 810,735 24,100
12 811, 13,7300
20 B812.50 30, ROO
21 817.5% 22,000
22 214,92 27,000
23 815.56 10,700
2h R16.61 26,800
25 817, 45 26,900
26 818,52 iy 900
28 B1%,08 ok L0D
29 821,432 29,600
30 822,77 25,700
3 A23,68 23,000
32 824,69 21,500
33 825,80 22,000
14 £26,82 21,500
26 820,85 26,900
37 87117, 14 14,700
28 833,87 14,200
3% A, 36 23,200
Notel | vopm - parts per milllion,




Qil Field Research Laboratories

SUMMARY OF WATER DIFFERENTATION TESTS

TABLE VIII
Company Oko 011 & One Corpany Lease__ 3e Fo Johnson Well No__ A=21
Depth Interval, Chloride Content Average Percent Average Percent
Feet of Brine in Sand, Connate Water Drilling &

ppm Foreign Water
796,10 » 812,82 24, HOO
817.7C - B18,7% 28, 800
812,70 » B34, &R 273,400
794,10 - B LR 24,690

Hote:

nom - parte per million.
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