


L OILFIELD RESEARCH LABORATORIES

\536 NORTH H!EHLAND - DHANUTE, KANSAS - PHONE HE1-2650
700 NORTH MISSION - OKMULGEE, OKLAHOMA - PHOME SK6-4444
Chanute, Kansas

February, 12, 1965

William S5, Farish, ILII
. ¢/o Underweod Neuhouse
Housten Club Building

Houston 2, Texas

Dear Sir:
‘Enclosed herewith is the repert of the analysis
of .the Rotary score taken from the Umbarger Lease, Well
‘Neo, W-l, Wilson County, Kansas, and submitted to our
labaratory on February 8 :@965
Your business is greatly apprecisted,
NVery truly yeurs,
COILFIELD. RESEARCH. LABORATORIES

G

L. Paae

0LP:rf

1 c¢c. - Jim. Guinotte

- REGISTERED EMGINEERS -~
FARE SWAIYEIE . WATFER AMAIYIIS - AFPHFSSHNING EINGINEFRING - SURVEYING & MAPRING - PROPEATY EVALUATION & OPERATION



GENERAL INFORMATICON & SUB

Company S William 9, Farish I.IL1 Tease . Bmbarger Well No_ N=L
Location
Section 3 6 Twp 288 Rge 16T County. Wilson Btate Kansas
NameofSand = = = = = = = = = = = = = = = = = = Squirrel
Top ot Core = = = = = = e . = e e e e e e e 60,0
Bottom of Cotg = = = e m e m m m m wm w» @ m m = 687 s o
TopofSamd = « = = o = = = = = = = = e @ = = 666 .0
P11
Bottom of/8and . = = = = = = = = = = = = = om = 80,0
Cwotal Peet of Permesble Sand = = = - = = = = = = = = = 13.3
Total Feet of Flogdable Bapd » » = = = = = =» = & = = = = 7.2
Distribution of Permesble Sand:
Parmenbility Range Fast Cum. L
Miilidareye ‘
Om:l.a 3&1 31;;»
lo = 30 ,3@6 'éar?
30 - 50 L.6 11,3
50 & above 2,0 13,3
Average Permeability Millldereys - =« = = = = = = o = = = 35,0
Average Percent Porosity + = = = = = = = = = ® © = = 19,1
Average Percent Ofl Saturation =« = = = = o = = = = = = = 54.9
Average Percent Water Saturation = = « = = o = - = - = = 19. 6
Average Oll Content, Bbls/A. ¥, = = = = = = 2 = = o o = = 809.
motal Oil Content, Bbls./Acre = - = = = = = = = = = = = 10,761,
Average Percent il Hecovery by Laborstory Flooding Tests » = « =« = = 8 s
Average Oil Rlecovery by Laboratory Flooding Tests, Bbls./A. ¥, - - = - = 136
Total Oil Recovery by Leboratory Fioeding Tesis, Bhls./Agre - - = » = = 979,
Total Calculated Ol Reeovery, Bbls./Acre =~ =~ = = <« = o = = = = 1, 535,

Packer Setting, Feat - = « = = = = = = = = o = = = =
Viscoslty, Centipolses @ =« =« - « = » = o o o = @ = o e
A P I Gravily, degrees @ 80 °F o = = = = = = = = = « < =

Blevation, Feet = = = = = = = = = &« = = = = =& = =
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A.fresh water mud was. used as a cilrculating fluid in‘tﬁe coring of
the sand in. this well., .The core was sampled and sealed in tih cans by

an empleyee of 0ilfield Research laberatories,

' FORMATION CORED

The detailled log of the formation cored is as follows:

Depth Interval, Descriptien
- Feet

| 660.0 . 6660 . Laminated sandstons and shale,
£66,0 ~ 667.3

Brown, calcareous sandstone.

]

667.3 - 668,0 . Gray sandy, limestone,

£68,0 - 673.6 - Dark‘brmwn, slightly shaly sandstone,

673.6 m‘68@.@.m‘Brwwth@.dark,,laminatad, shaly, carbonacsous sandstone,
80,0 . 684,5 . Shaly sandstone,

68L.5 - 687.0

Coring was started at a depth of 660,0 feet in laminated sandstone

-Loss,

£

and shale and completed at 687.0 feet, probably in shaly sandstone,
.There was a core loss of six inches at the bettom of core. This core
shows a -total of 17,8 feet of sandstene, . For the most part, the pay is

‘made up. of dark brewn, slightly shaly sandstone.

PERMEABILITY

For the sake of distribution, the core was divided into two seC
-tions, .The weighted average permeability of the upper and lower sections
is 49.8 and 19,0 millidarcys respectively; the overall average being |
35,0 (See Table III). By observing the data given on the coregraph, it
is noticeable that the sandlhas a very irregular permeabllity profile.
The permeability of the sand varies from 3.1 to a maximum of 109, milli-

darcys.
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PERCENT SATURATION & OLL GONTENT

The sand in this core shows a veryv good weighted average percent
oil saturation, mamely, 54.9. The WQighﬁed average perdent oll satura-
tion of the upper and lower sesctions i5:55,3 and - 54.5 respectively. The
weighted average percent water saturation ol The upper and lower sections
is 20,3 and 18,8 respectively; the overall average being 19.6 (See
Table IIL}. This gives an overall weighted average total fluld satura.

Y

tion of 74.5 percent, .This fairly low total fluid saturation indice

_x_ﬂ
( ,’_}

some fluid was lost during coring which was probsbly oll,

The weighted average ¢il content of the upper and lower sections
is 850 and 766 barrels per acre foob respectively; the overall average
‘being 809. The total oil content, as shown by this core, is 10,761

barrels per acre {See Table II1),

CLARDRATORY FLOODING TESTS

Part of the sand in this core respended falirly well to laboratory
flooding tests, as a total recovery of 979 barrels of oil per acre was
obtained froem 7.2 fest of sand, The weighted average percent oll salt-
uration was reduced fromi53u6 to 45,2, or represents an average recovery
of 8.4 percent. The waighted averags effective permeablility of the
samples is . 1.79 millidarcys, while the average initia. fluld production'
pressure is 27.5 pounds per square inch [Ses Table V),

By observing the data given in Table IV, vou will note that of tne
1L samples tested, 12 produced water and & oil, This indicates that
approximately 57 percent of the sand represented by these samples is
floodable pay sand. The tests also show that the sand, after flcodling,

had a high residual oil saturation,
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15635'barrels'of oil per acre or an average of 247 barrels per acre
foot éan be recovered from the area, represented by tnis core, by |
efficient water-fleoding. The feollowing data and assumpbions were used

in calculating the above oil recovery,value:

Original . formation velume factor 1.04
PFresent fermatien volume facter 1,01
Irreducible water saturation, percent 16,0
- Primary,oll recovery, percent 5.0
‘Present oil saturatien, percent 76.6
0il saturation after flvoding, percent RSN
-Percent porosity 20,5
Performance factoer, percent 50,0
‘Feet of fleoodable pay sand 7.2

This core shows a fairly cleen sand section having a very good
0il saturation, a low water saturation and a.fair permeablility,
Because of the visceous nature of the formation oll, we believe

Ffective ir

[4¢]

some type of thermal recevery method would be mach more

H

recovering the oil froem this reserveir.
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RESULTS OF SATURATION & PERMEABILITY TESTS

TABLE 1-B

Company William S, Parish,ill Lease Umbarger well o, W=1

Sample Depth, Effective Percent Saturation Qi Content Pem., Feet of Sand Total O Pem,
Porosity . Capacity
No. Feet Percent Oil Water | Totel | Bbls. /AFL Mill, Ft. Com. Ft, Content ¥t ¥ md
1 666 .2 184 40 26 66 - 570 39, 0.6 0.6 342 223,40
2 667.1 1204 59 19 78 568 - 4.0 0.7 1.3 397 2.80
3 668 .2 2.8, 6L 1 16 1 80 3131 29, 0.6 1.9 678 17,40
4 669 ,1 22,0 62 16 78 1059 22, 1.0 2.911,059 22.00
5 670.1 23.8 60 1 23 83 1108 35, 1.0 3.9 11,108 35,00
6 571 .1 22,2 by 22 66 756 109, 1.0 1 4.9 756 109,00
7 6721 19,2 Ly 21 65 655 92, 1.0 5.9 655 92,00
) 673.1 16,8 68 20 88 | 866 L2, 1.0 6.9 266 42,00
9 674 .1 19.5 50 20 70 756 33, 1.0 7.9 756 - 33.00
10 675.1 18,8 L6 18 6l 70 . 26, 1.0 8.9 570 26,00
11 6761 18,3 60 16 |76 851 a0, 1.0 9.9 851 30.00
12 677.1 8.5 53 17 70 759 18, 1.0 1-10.9 759 18,00
13 678,11 17,6 56 17103 764 3.1 101119 764 3,10
14 679, 1 16.9 60 29 23 - 786 8,1 S04 132,341,100 11,23

Totaiw ,,u.tw-mwmmig 3 ?6‘1
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0 - 680.0

William Farish [T11 Lease Umbarger Weil No, =1
Depih Interval, Feet of Cors Aversge Permeability
Feet Analyzed Poroeability, Capacity
Millidaveys - Bt = M4,
666 .0 - 673.6 6. 49.8 343 .60
L 673.6 . 6800 6,4 9.0 121,43
666,0 - 680,0 13.3 35.0 465,03
Depth Interval, Feet of Core Average Average Average Average Total Oil
Foot Analveed Pereeund Pereent Of1 Pereent Water i1 Content Content
Porosity Saturation Saturation Bbl/A. B Bhla./Acre
6660 ~ 673,56 6.9 9.9 55,3 23,3 850 5,861
- 680.0 6.4 8.2 54.5 18,8 766 b, 900
13,3 19,4 54.9 19.6 809 10,761




William. 5, Farish,  Ll1 Umbarger Wal

% Bbls. /A, B

1 666 ,2 18,0 LG 559 4 56 36 L7 503 30 0,70 30
2 B67 .1 12,8 55 512 1B 0 55 21 512 0 Tap, -
3 668,2 23,17 6L | 1187 1 4 72 60 | 29 1075 7 0,30 50
i3 6691 1.7 ,62 A0LL 124 L0k 38 1 540 36 0,90 20
5 670.1 23 .4 66 |- 1089 | 9 163 511 48 9R6 105 2.70 20
6 6711 23,9 1 ki L8 1B 102 38 50 Hih 206 5.60 20
7 672.1 19,4 1 hi 662 2 - 30 L2 3 632 i6 0,40 L0
8 673 .1 - L 17.3 68 | 913 'l4 188 5L, | 33 725 1 76 1,75 20
9 67,1 19.9 L7 726 0 0 L7 38 726 37 -1.00 - .30
10 675.1 19.2 L6 686 | 1 1 45 1 42 671 37 Q.90 30
il 1 676.1 17.9 57 792 <0 & -5 25 792 7 8.30 50
iz SETTLL 18,5 50 718 0 0 50 1 4d 718 3 0.20 50
13 678,1 17.9 55 76; 0 0 ‘55 i 764 6 0.30 50
14 679.1 16,5 57 730 § -0 0 57 29 730 0 Tmp o
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RY OF LABORATORY FLOODBING TESTE

TABLE ¥V

Compsny William 3. Farish ITI1 Lesse Umbarger Well Wo_ W=

Feot of Core Analyzed

Average Percent Porosity 7 20,5

Aversge Percent Original Gil Ssturstion 53.6
Average Percéut Ol Recovery 2.4
Average Percent Residusl O Saluration A5 2
Average Percent Residus] Water Saturation 32,2
Aversge Pereend Total Hesidual Fluld Saturation ' 87 .4
Average Urlglnal Ol Content, Bbis. /A, FL gfg 7
Avevege Ol Recovery, Bbla/A, B 135,
Average Resideal Off Condend, Bble/A. FL 2L
Total Originel Ol Condent, Bbls./Aere _ _ &, iha,
Tatel O Recovery, Bble./Arre GTS,
“Total Hesidual O Content, Bbis./Acre 5187,
Average Bffective Permesbility, Millldareys 1.9
Aversge Tnithal Fluld Production Pressure, pal . - 27,5

WOFTE: Ondy those semples wideh recoversed off were used i oalendaling
e above averages




