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Qil Field Research Laboratories

GENERAL INFORMATION & SUMMARY

Company____Pranco Central 011 Company ;... Hughes

Well No.;w.:z_,_

Location___ HE Cormer of the Ef of the ER}

Section 9 Twp %5 Rge m County.... wm State Kansos
Name of Sand B obd e
Top of Core z“ma.m
Bottom of Core zﬂa.m
Top of Sand 2“73.00
2 &0
Bottom of Sand 536,
Total Feet of Permeable Sand (Anslyzed) 38"5
Total Feet of Floodable Sand {Analyzed) 33.43
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft.
Millidarcys
0« 1§ 10.50 10,80
15 - £ 11,60 22,40
gg - 6.66 d -3’0
- 99 6,00 gg.m
90 & above 3.95 .95
Average Permeability Millidarcys 3?.8’
08
Average Percent Porosity xg.
23,46
Average Percent Qil Saturation
59.87
Average Percent Water Saturation
347,
Average Oil Content, Bbls./A, Ft.
13,626,
Total Qil Content, Bbls./Acre
3.02
Average Percent Oil Recovery by Laboratory Flooding Tests
&
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. 5.
. . ‘ 1.“” L
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre
“.6@6.

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

Viscosity, Centipoises @

A, P. 1. Gravity, degrees @ 60 °F

Elevation, Feet



Salt water was used in making up the tirculating fluid used in
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the coring of the sand in this well,

The detaliled log of the forsation cored is as fo:.m.a

Depth Intervsl, Desoription
Fest

2400,00
26190.90
2419,00
2473,00
2075,05
295,15
2676.30
2476.50
247759
2477.70
2078.40
2478, 50
2479.70
2480, 00
2680 .40
2481,00
2482,00
2483,00
248%,00
268,70
2687.13

- 2310,00 - Gray shale (Discarded at well),

- 2419.00 - Trilled.

- 2473.00 « Gray shale (Disssrded at well).

2475.05 - Erown fine grained aloscesus sandstone.

~ 2475.18 ~ Gray sandy shale,

- 276,30 ~ Brown fine grained niocsceous ssndstone.

- 2476,50 - Brown fine grained aleacecus shaley sandstons,
- 2477,58 - Brown fine grained micaceous sandstone,

- 2077.70 - Gray sandy shale.

- 278,40 « Brown fine greined aioncecils sandstons,

- 2478,50 - Oray sandy shale,

- 2479.70 - Brown fine grained micaceous sandstone,

- 2480,00 -~ Laminated ssndstons and shale,

- 2480.480 - Frown fine greined sicsosous shaley ssndstone,
- 281,00 - Brown fine grained micuoeous sandstons,

- 2082,00 - Oray sandy asbale,

- 283,00 « Brown fine grained anicagecus sandstone.,

- B5,.00 - Light brown fine grained micasecus sandstons,
- 285,70 - Gray ssndy shale.

~ 2487.15 - Brown fine grained mioaceous shaley sandstonse,
- 2487.35 - Gray sandy shale,
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2487,35 ~ 2487,70 - Brown fine grained misacsous shaley sandstone,
287,70 - 2488,12 - Brown fine grainsd micacecus ssnistons.
2488,12 - 2488,35 -~ Gray sandy shale,

2488,135 - 288,70 - Brown fine grained sicaceous shaley sandstone.
258,70 - 26489,00 - Brown fins grained smiocsceous sandstone.
2489,00 - 289,55 - Brown fine grainsd sigucecus shaley sandstons,
289,55 - 2050,.55 - Brown fine grained nicacecus sandstons,

2890.55 -~ 2491.3% - Brown fine grained micaceous shaley sandy conglomerate,

2491,35 ~ 20491.50 « Brown fine grained sicsoecus sanistons,
291,50 - 92,00 ~ Loas,

2492,00 - 2094,00 « Drilled,

294,00 - 298,30 « Frown fine grained sicacecus sandstons,
2098,30 - 2503.30 - Gray sandy shale.

2503.30 -~ 2503.,40 -~ Laminated shaley sandstons,

2503.40 « 2509,00 - Brown fine grained uilcagecous sandstone,
2509,00 - 2513.00 - loss,.

2513.90 -~ 2513.88 - n::un fine grained alcacecus alightly ahaley sand~
8 .

2513.85 - 2519,.30 - Browa fine grained micscsous sandstons,
2519.30 - 2524,.50 - Oray sandy shale,
2524 ,50 « 2527.43 ~ Laainated sandy shale,

2527.43 - 2528,28 - Light brown fine grained mioaceous slightly shaley
sandstons,

2528,28 - 2528.45 - Lauinated sandotone and shale.
2528.h% - 2536,40 - Brown fine grained miceceous sandstone.
2536.80 - 2538,90 - Gray shale,
2538,90 - 2542,00 - Oray shale (Discarded at well),
Coring was started at s depth of 2400.00 feet An gray shule and

\
\
\
\
\
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and ocompleted at 2542,.00 feet in gray shale., Thls core shows a total
of 40,25 fest of sundstone., Thers was a core loss of 4,50 feet ax-
tending from 2491.50 to 2492,00 feet and from 2509,00 to 251).00 feet
which is probably saadstone, Two fest of formation was 4rilled from
2492.00 to 2494.00 feet which was also probably sandstone. Por the
most part, the pay is sade up of fins grained miomceous sandstone,

For the sake of distribution, the core was divided into three reo-
tions, The welghted average perseability of the upper, uiddle and lower
sections is 68,29, 19.49 and 49,36 milliduroys respestively; the overall
average being 37.83 (See Teble II). By observing the data given on the
coregreaph, it is noticeable that the sand has & very irregular perse-
abilisy grefile.

The sand in this cors siows a low weighted avarags pereent oil
saturation, namely, 23.46. The weighted aversge psrasnt oil sstura-
tion of the upper, middle and lower sections 1s 2h,.45, 23,83 and 21.46
respestively. Ths welighted average percent water saturation of the
upper, aiddle and lower sections is $8,76, 61.95 and 59.84 respective-
1y;: the overall average being 59.87 (See Tuble IV). This gives an
overall weighted average total fluid saturation of 83,33 peraent.

In an effort to determine the degrse of flushing of sand during
coring, all of the saturation sampleos were anmlyzed for shloride oon~
tent, The results of these tests are glven in Tubles VII and VIII,
Prom the 4ata given in these tables and on the coregraph, 1t is evi-
dent thut some flushing 414 ococour Auring coring, as for the most part,
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the zones of higher permeability have the lower ohloride oontent,
The welghted aversge o0il content of the upper, middle and lowsr

seotions is 387, 343 snd 311 barrels per sore foot respestively; the

overall average being 7. The total oil content, as shown by this

oore, is 13,426 Barrels per acre {See Tadle IV),

Insamuoh as the sand in this core shows & low welghted average
perosnt oil saturation, naturslly ons would not expect very muah oil
to be recovered by laboratory flooding tests, A total resovery of
1,429 barrels of oll per acre was obbained from 31.53) feet of sand,
The welghted average percent oil saturation was reduced from 23,60
to 20.98, or represents an aversge recovery of 3,92 peresnt, 7The
welzhted uverage sffesctive perasability of the samples is 1,99 aillli-
darsys, whils the aversge initisl fluid production pressuwre is 18.4
pounds per square inoh (3ee Table VI),

By observing the data given in Table V, you will note that of the
41 samples tested, 40 produced water and 32 oil., This indicates that
practically all of the sand represented by these samples is floodable,
The tests also show thet the sand has a fairly wide variation in effec-
tive permeability. |

Prom & atudy of the adbove data, we belisve thut an effislient water
flood within the vioinity of this well will recover approximately &,600
barrels of oil per sare, Or an aversge of 138 barrels of oil per acre
foot from the 33,45 feet of floodable sand analywmed., In caloulating
this recovery, an allowance was made for oll lost during coring and it
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wag assumed that the primary produstion and the trus water saturation
of the sand are 20 and 38 percent respestively.
This core shows & somewhat greater sand thickness than we expected
at this location,



Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1
Company. Franvo (entral 241 %MLease_.M Well No._ Wael
ample e ermeabilit; Feet of Core Permeability
S NOp.l DFget:l’ 1;\'Iillidarcysy Ft, Cum. Ft. Fcta;;?cli\}[)(;
1 2573, 2% 1.6 0.b0 0.50 1,44
2 2673, %5 %5.1 0o b0 0,R0 2,04
2 2Th, 57 ab, 0.48% 1.2% 10.80
\ 2075, b8 9, 0.30 1.4% 24,20
s 2576, 6% 62 s 12 2.09 11.00
7 | upe.50 1§§' ol | 23 Sorns
9 iﬁ;ﬁ‘%ﬁ . a.gg 330 %0
' . O . .
10 2476.99 64, .90 26,40
11 2577, 00 1. g h,28 21.28
12 Eﬁ?ﬁclﬁ 36. ¢ u.aa. 18,20
13 2&?&.59 gﬁ 19,60
ik 2479, 20 ?ﬁ. G.?ﬁ 1.88 5,00
13 3#??.&@ L9, 0.,% 6,18 14,70
17 2#53.60 . 0.60 7.18 51.60
18 2682,15 106, Q.38 7.53 3710
19 2682, 54 97. 0.b8 7.98 43,65
20 2583,11 BR, .80 B,48 e
21 26873, 54 7. .50 R, 98 LR, S0
22 2585,10 . 0.5% 2.83 51,15
2 2085, 60 88, 0.65 | 10,18 $7.20
2 2489, 20 1%, 0,90 | 10.4R 5,20
25 4B, 50 Inp. 0,50 1080 0,00
26 2#&6015 2 . 'ﬁ‘m 11! 55 lﬁ*t?a
28 2387«26 1.4 0,20 12.% 0.28
- 29 2687, 14 2 0.35 | 12,88 1.16
N Eh&%gﬁﬁ 2%, 0,38 11,64 .75
32 2489, 20 0,99 e %% 14, 20 0. %4
n 2489, 65 60, 0,30 | 14.50 12,00
;5 gﬁgg.éﬁ gk. a.ns %g 9; 15.%
I3 L) . 32, 4] 2 9.60
34 2@9ﬁ.ﬂg RE, 3 16,08 68,80
39 W91, b0 6.8 o18 | 16.50 1.02
38 2494, 20 2.0 ¢.%0 1€, %0 0.90
‘?w%.% 12, 0,10 17.2¢ b 60




Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE I
Company__ T TBE00 Central 011 Compeny , Hunhes Well No. ¥=2

Sample Depth, Permeability Feet of Core Permeability

No. Feet Millidarcys Ft. Cum. Ft. ﬁax;?clivtlyé
hl 2:9€, 20 1.7 0,50 «79 1.85
b2 2599, 8¢ 1.0 0.60 1 o 30 1.B0
&% 209647 7.7 0,455 1. 8¢ b, 26
b 2696, 79 1.7 0.b§ | 19,30 1.47
2] 2497.71 B.0 0. %0 19.80 4,00
46 2697.91 16. 0.70 20,90 11.20
gg 250%.3% 1.} .10 20.60 0.11
250,87 2%, 0. 70 21.% 17.%0

49 2506, 51 s, 0,55 71,08 .70
5G 250k, 86 11. « 50 22.2% &, 50
g1 250%.28 11. .54 22.70 b, 98
52 280%,8¢ 27 G0 21,30 16.20
£9 2506, %0 2%, .50 | 2%.R0 12,50
sh 2506, 85 I8, 0,60 z tw 22,80
5] 2507.4h8% 17. 0.50 2.50
56 2507.91 1h, Q.45 Qﬁcgﬁ 6.%0
8 zfﬁﬁ.&ﬂ 29. 0.h8 29.R0 1%.08%
8 *5@”& £,.6 o, ko 26,20 2.64
59 251343 7.b D04 2?.&5 29
60 2513, 96 32 0.%% 2700 11,20
61 26514, 35 19. 3y 40 gg.&@ 7.60
&2 E}IK.QS 13, 0,80 28,20 S« 20
63 2%15.15 9.2 €. 0 28,50 2.76
& 2515.45 15. 0.0 | 28,60 6,00
66 251&.31 12, 0.5% 29.8% 60
67 2514,9) 2%, 0. 40 0.2% 9.20
- 2517.18 2A. 0.b% | 30,70 9,45
£9 2417.29 27 0,48 71.14 12.18
70 2518,07 hl. 0.30 1. 44 12.30
1 - 2%18.4) 19, 0.% n.00 £.,6%
72 ; 2518, 8¢ zﬁp. 8.70 2. 50 6,00
7 2427.3% Iep, | 37.93 0.00
7% Man.?s 5. 0.79 31.85 26,28
76 - 2829.5% 25, 0.R0 W65 20,00
77 25390 53 kgo Qg &t! 350 ?5 25. 3@
78 2530.85 100, 0,50 15.75% 50,00
39 25 3035 27 0.%0 96,28 13.90
o b, .50 25.7% 20.450




Oil Field Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1

Lease_— Ruglhes Well No.— W@
Sample Depth Permeability Feet of Core Permeability
No. Feet Millidarcys Ft. Cum. Ft. Fctalrcli\}[}c,i
81 2532, 98 68, 0,50 | 17,28 b, 50
B2 2532.90 71s 0.%% %7.5 ?‘?.95
f 2537, 41 27. 0.%0 32.% .50
2 2533,90 109, 0. 43 30, 7% h7,.2%
BY 2936, g} 7. 0,50 | 9,2% R, §D
26 293k, 89 &5. 0,50 | 19,7% 12,90
B 2635, 88 ﬁ?. Q.40 Lo 25,080
89 256,16 23, 0,40 41,08 B.50




Oil Field Research Laboratories
SUMMARY OF PERMEABILITY TESTS

TABLE 11

ase_____Bughes = wen No ¥e2

Company.
Depth Interval, Feet of Core Average Permeability
Feet Analyzed Permeability, Capacity,
Millidareys Ft. x Md.
TN 00 « BL, 00 P72 60,29 &67. M
24B5,00 - 2927.49 21.22 19.69 h13.5¢

gm-aw - 35%0% MJS ”om 1,#”‘“
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Qil Field Research Laboratories

RESULTS OF LABORATORY FLOODING TESTS

TABLE V
Company._____ I Lease_
Sample Depth, Hiffective Original Oil Saturation Oil Recovery Residual Saturation Volume of Water Effective Initi'al Fluid
No. Feet Porosity Percent Bbls./A. Ft. Percent Bbls./A. Ft. % Oil % Water Bbls./A. Ft. Recovered Permeability, Millidarcys {Production Pressure
Percent ce* P Lbs./Sq. In.




Qil Field Research Laboratories

RESULTS OF LABORATORY FLOODING TESTS

TABLE ¥

Company....... Lease...... i i Well ‘No..__ i
Sample Depth, Bifective Original Oil Saturation 0Qil Recovery ; Residual Saturation Volume of Water Effective Initial Fluid
No. Feet Porosity Percent Bbls./A. Ft. Percent Bbls./A. Ft. % Oil % Water Bbls./A, Ft. Recovered Permeability, Millidarcys |Production Pressure
Percent ce* ETS Lbs./8Sq. In.
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Oil Field Research Laboratories
RESULTS OF WATER DIFFERENTATION TESTS

TABLE VI
Company. ’m ﬁﬂn‘ﬂl @11 WLease w Well No. M
Sample Depth, Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign
| mz. g
2 2457%.92
s | 579
& | 2098, ﬁ
B 2470,
10 2h82,.95
b % § 2583, 91
12 25 n?’
1 2086, 97
15 2687.%9hH
16 W8, &
17 2489, 9
%3 2694 4
21 | 296,73
22 h9T.7
;2 2507,
§ EE
& 1 o
: 500, 7
29 251370
: 251 ‘;2
gg 2515,
KR
2 EmR
% | 25201
2330.73
3% | 2891,
&0 2532, 74
&) 2333.7h
b2 2535, 7h
43 2%3%.1m




Oil Field Research Laboratories

SUMMARY OF WATER DIFFERENTATION TESTS

TABLE VIII

Company. France Central 241 Comvany ... Rupghee = woino We?

Depth Interval, Chloride Content Average Percent Average Percent
Feet of Brine in Sand, Connate Water Drilling &
ppm Foreign Water
2473, 002089, 00 22,600,

2485, 70-2519, 30 53,%00,
2527.42=25% . 00 3,600,
2473, 002536, 0 374500,

fiote: pps - parts per millien,



