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OILFIELD RESEARCH LABORATORIES

CHANUTE, KANSAS 66720 - PHONE (316) 431-2650

536 NORTH HIGHLAND -

May 12, 1977

Glenn Caldwell

Box 42
Garnett, Kansas 66032

Dear Mr. Caldwell:

Enclosed herewith is the report of the analysis
of the Rotary core taken from the North Unit Lease,
Well No. 23, Anderson County, Kansas, and submitted

to our laboratory on May 3, 1977.

Your business is greatly appreciated,

Very truly yours,
OILFIELD RESEARCH LABORATORIES

U S ‘**vr;-

Carl L. Pate

CLP:vm
L ¢ to Garnett, Kansas

- REGISTERED ENGINEERS -
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Qilfield Besearel & o lhoreteries

GENERAL INTORBI ATION & SUMMARY
Company Glenn Caldwell  iease. North Unit Well No_ <2
Location . SW_SE_NE NE
Section. b Twp 13 ——- Rge 2iE . c‘—;-«.me;.a,,A‘,A_Udef'so"l State_Kansas
NameotSand - =~ - - =~ « =« - . . . L . - - a Bartlesvilile
Top of Core - - - (Beqe J.VQQ) - - 719,0
Bottom of Core - - - « - . . . - - 755,0
Top of a%cy . e e e e w e e - “ e 72(‘)‘5
Bottom og/sl?ail - e e e e . — Thiy»2
Total Feet of Permeable Sand - An@lyze=d]}, ‘e - 32,0
Total Feet of Floodable Sand -~ . - . . . e e . 16,1
Distribution of Permeable Sand:
Permeability Range Feet Cum. Ft
Millidarcys
0 -5 il.g T g
5 = 20 10,9 22,7
20 -~ 4G 2.3 25,0
LC - 80 3.6 28.0
80 & above LiaG 32,0
Average Permeability Millidarcys - « «~ « . - e e e o= 6 5.7
Average Percent Porosity - -~ - -~ - . .+ . .- = e - ]_9_° 9
Average Percent Oil Saturation - =~ - . . . - - e - L6, L
Average Percent Water Saturation -~ - . - . . . - - - L2.8
Average Oil Content, Bbils./JA. Ft. - « « o« . . .- e e e - T2k,
Total Oil Content, Bbis./Acre - - « <« <« w o o o w o o 23,471,
Average Percent Oil Recovery by Laboratory Flooding Tests T R S 11, 8
Average Oil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. - = = = 203,
Total Oil Recovery by Laboratory Flooding Tests, Bbis./Acreé =~ = « = a 3,266,
Total Calculated Oil Recovery, Bbls./Acre - =~ « =« = = w o« o« =
Packer Setting, Feet - - - - - - - . - . . . . . .

Viscosity, Centipoises @ - - - « -~ « . - .
A. P. L. Gravity, degrees @ 60 °F - - - . . . .

Elevation, Feet - - - - - . . . . .
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. A salt water mud was used 2s a circulating fluid in the
| coring of the sand in this well, The sand reservoir, from which
this core was taken, has bheen repressured with water, The core
was sampled by the client,

FORMATION CORED

The detailed log of the formaticon cored is as follows:

Depth Interval, Description
Feet

719.0 = 720.5 Light brown very shaly sandstone.
720,5 = 723.0 Light brown shaly sandstone,
723.0 = 728,2 Light brown very shaly sandstone.
728.,2 — 728.7 Brown slightly shaly sandstone.
728.7 = 731.7 Light brown laminated shaly sandstone.
731.7 — 734.8 Brown fine grained sandstone,
734.8 ~ 735.0 Gray sandy shale, |
735.0 = 737.3 Light brown fine grained sandstone,
737.3 = 737.7 Brown conglomeratic sandstone.
© 737.7 = 738.4 Sandy coenglomerate,
738.L = 742.6 Dark brown slightly shaly sandstone.
; S T42.6 = 742,8 Gray sandy shale,
Th2.8 = Thi.2 Dark brown sandstone,
Thh.2 - 745,7 Dark slightly carbonaceous sandstone.
45,7 = 755,0 Dark gray carbonaceous sandstone.
Coring was started at a depth of 719,0 feet in light brown
. very shaly sandstone and completed at 755.0 feet in dark gray
carbonaceous sandstone, This core shows a total of 34.9 feet of
sandstone, For the most part, the pay is made up of fine grained

shaly sandstone.,
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PERMEABILITY

For the sake of distribution, the core was divided into three
sections. The weighted average permeability of the upper, middle,
and lower sections is 6.6, 165.9, and 22,6 millidarcys respectively;
the overall average being 65.7 (See Table III). By observing the
data given on the coregraph, it is noticeable that the sand has a
very irregular permeability profile., The permeability of the
sand varies from 0,99 to a maximum of 593, millidarcys.

PERCENT SATURATION & OIL CONTENT

The sand in this core shows a good weighted average percent
0il saturation, namely, 46.4. The weighted average percent oil
saturation of the upper, middle and lower sections is 40.9, 4h.h4,
and 56.6 respectively. The weighted average percent water satur-
ation of the upper, middle, and lower sections is Lle8, Lh,7, and
37.7 respectively; the overall average being 42.8 (See Table III).
This gives an overall weighted average total fluid saturation of
'89.2 percent.

The weighted average oil content of the upper, middle, and
lower sections is 559, 700, and 985 barrels per acre foot respect-
ively; the overall average being 724. The total oil content, as
shown by this core, is 23,471 barrels per acre of which 14,801
barrels are in the pay sand section. (See Table III).

LABbRATORY FLOODING TESTS

Part of the sand in this core responded rather well to
laboratory flooding tests, as a total recovery of 3,266 barrels
of 0il per acre was obtained from 16.1 feet of sand. The weighted

average percent oil saturation was reduced from 41.1 to 29,3, or
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represents an average recovery of 11,8 percent. The weighted
average effective permeability of the ssmples is 6.22 millidarcys,
while the average initial fluid production pressure is 1l4.l pounds
per square inch (See Table V).,

By observing the data given in Table IV, you will note that of
the 34 samples tested, 17 produced water and oil., This indicétes
that approximately 50 percent of the sand represented by these
samples is floodable pay sand. The tests also show that the sand
has a wide variation in effective permeability.,

CONCLUSION

Inasmuch as the sand reservoir has been subjected to water
repressuring, no calculated oil recovery value is given, as there
are too many unknown factors,

The core shows a shaly sand section having a good oil saturation,
a moderate water saturation, a good porosity, and a wide variation
in permeability., Laboratory flooding tests show that the pay sand

section extends from a depth of 720,5 to 744.2 feet,
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RESULTS OF SATURATION & PERMEABILITY TESTS

TABLE 1-B
Company Glenn Caldwell Lease North Unit well No. <3
Sample Depth, Effect%ve Percent Saturation 0il Content Pem., Feet of Sand Total 0il Perm.
Porosity Capacity
No. Feet Percont Oil | Water | Total | Bbls. /AFt | Mill Ft. |cCum Ft.| Content Ft. X md.
7i9,5 18,7 5C L3 G 7ZE 1.7 T~ 1.C 726 1,76
P=Z T2l kL - - - = - 1,8 L is5 - 290
z 720,€ 18,9 33 L2 75 .84 B &5 | 2.C RL2 -
3 721,5 2057 33 43 7e 53¢ 2€, 1,0 3,C 530 26, CC
A 722,5 21,5 L7 pee 73 784 18, 1,C LsC 78i 18,00
5 723,5 17,5 50, L7 Gz £55 2.t yraoa 5,C £35 Z.EC
& Tk, 5 hsb 33 £3 Gt 371 3,7 g &.C 37: 3,70
7 TZ5.5 5,5 51 Le 47 €13 Ln? il 7.0 £17 L 20
g 726, 5 iZ.7 27 7 97 266 C,21 den g8,C ZEE 0.31
9 Te7.5 18,3 Li Li &5 8z 8,4 xo2 3,7 £98 HOR
10 728.5 19,8 L6 L3 g9 77 13. C.5 9,7 353 &.50
11 729,5 15,6 L 39 g3 543 1.4 -3 {11.C 706 1,82
17 73C,5 17,8 G 35 5 553 0,99 | ¢ [1z.C 553 C,%9
13 731.5 e, 32 L7 79 L¢C 3.1 O 12.7 28C 2. 17
L 732,5 <G,z 51 34 g5 799 20, 1,3 14, C 103G 2€.,CC
15 733.5 21,5 L1 39 gC £8Y 6C, 1.¢C 15.G E8L 6C. G0
16 73L,5 8,7 LC i3 83 58C iz, c,8 i5,8 L6, G.6C
1 735,55 82,8 45 4C 85 656 L2, 1.C0 116.8 656 Lz,CC
18 73€,5 ig,2 1 G gl 720G i9, 1.0 {1i17.8 720G 19,00
1 73752 22,3 L1 55 96 7CG 296, C.3 18,1 213 28,8C
F-19 7374 19,5 42 - - €36 - C.4 |18,5 254 -
2C 738,5 7.7 5L L2 96 7L2 I C,6 19,1 LL5 9,60
21 739.5 22,7 L0 56 96 7G5 593, 1,0 20,1 705 593.0C
22 740, 5 20, G L2 55 97 652 15, 1.C }21,1 E£52 15.00
23 7L1,5 2C,2 L5 51 96 705 58, 1,0 |22.1 7G5 58,C0C
2L 74265 22.8 LC 53 93 7C8 553, C,6 22,7 L25 331.80
25 74L3.5 22.4 L2 54 97 73C L08, 1.4 24,1 1022 571.20
26 7hl s 5 22,8 52 L2 94 920 9,1 | 68 }24.9 736 72.80
27 74545 L. 2 54 43 97 1014 8L, 0.7 [25.6 710 58,80
28 7L6.5 23,2 51 L5 96 918 Lo2 1.3- |26.9 1193 5,46
29 74745 23,9 50 L, 9L 927 13, i.¢ [27.9 927 13.00
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RESULTS OF SATURATION & PERMEABILITY TESTS

19.8 6L 31

TABLE 1-B
Company Glenn Caldwell Lease North Unit Well No. 23
Sample Depth, I;‘,)ffect?;/e Percent Saturation Oil Content Pem., Feet of Sand Total Oil Cl::arzli.ty
orosity o
No. Feet Percent Oil Water Total Bbls. /A Ft. Mill. Ft. Cum. Ft. Content Ft. X md.
3C 71&895 2C98 57 38 95 92? LE+18 "1";‘€‘ 28@9 92? Lagc
31 7L9, 5 25,8 65 29 9L 13¢1 14, .G {29.9 1301 14.CC
32 750, 5 2CL L 53 Ll 97 839 1.8 - 36,9 839 1,80
33 75L,5 21,7 63 2L 87 1061 ilL., 1,0 |31.9 1061 i4L.G0
3k 75245 95 &3 L, 1.0 {32.9 083 14,00
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SUMMARY OF PERMEABILITY & SATURATION TESTS

TABLE I
Company Glenn Caidwell Lease North Unit Well No. 23
Depth Interval, Feet of Core Average Permeability
Feet Analyzed Permeability, Capacity
Millidarcys Ft. x Md.
740'-)“/\/ = 73-'& 7 4‘.202 Cwé 7948?
73837 = Thiz.2 1.0 ie5.9 1824.,9
7&“4;\. - 753": 8*8 22'.)/ ‘;’98nt'3
719.0C - 753,C 32.C £5.7 2103443
Depth Interval, Feet of Core Average Average Average Average Total Oil
Feet Analyzed Percent Percent Oil Percent Water 0Oil Content Content
Porosity Saturation Saturation BblL/A. Ft. Bbls./Acre
719.0 = 731,7 i2.2 17,4 40,9 i, 8 559 €,817
731,7 = 7LL,2 il.4 2C, L Lily 5 Ly Lb,T7 7CC 7,984
Thly.2 = 753,0 8.8 22,5 56,6 37.7 985 8,670
719.0 - 753.0 32,4 19,9 L6, L L2,8 724 23,471
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RESULTS OF LABORATORY FLOODING TESTS
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TABLE IV
Company Glenn Caldwell Lease North Unit Well No. 23
Sample Depth Effective Original Oil Saturation QOil Recovery Residual Saturation Voloutme Eftective Iﬁi‘?ﬁl
No. Feet Porosity Water Permeability | Production
Percent % Bbls./A. Ft. % Bbls./A. Ft. % % Bbls./A. Ft. | Recovered Millidarcys** Pressure
0il Water cc? Lbs./Sq./In.

1 719, 5 18.7 50 726 0 0 5C L3 726 O Imp. -

2 720, 6 21,0 33 537 11 179 Z2 68 358 115 3,60 5

3 721, 5 20,7 33 530 0 O 33 L3 530 0 lmp, -

b 722.5 21.1 L7 77¢ 18 2G5 29 63 | 475 50 1,50 10

5 723, 5 19.3 50 748 23 3Lk _7 69 LOL g C,23 15

6 72445 16.7 33 128 7 g1 26 68 337 1h ¢, 50 20

7 725, 5 16,1 51 637 0 0 51 L8 637 O Img, -

g 726.5 12.7 27 266 O s 27 70 266 0 Imp, -

g 727.5 16,4 Ll 522 ¢ G Ll 51 522 O Imp -
10 728, 5 18.5 L6 €18 13 187 30 €9 431 Iy 3,30 15
il 729, 5 15.9 Ll 543 O 0 Li, 39 543 0 Imp, -
12 73C. 5 17.8 40 593 o C 40 35 553 G Imp. -
13 731, 5 16,1 32 432 0 G 32 L7 LOO O Tmp. -
14 732,5 21,2 51 839 18 296 33 60 5.3 20 C.90 1C
15 733.5 23.4 L1 Tl 10 181 31 69 563 89 L. 80 20
16 73L4.5 20,7 LG 643 12 193 28 71 L 50 133 5.80 15
17 735, 5 18,6 L5 649 19 7L 26 73 375 9 0,40 10
18 736, 5 20,3 51 803 20 315 31 69 488 12 0. 50 15
19 737. 4 19.5 42 636 I 61 38 54 575 15 0,70 25
20 738,5 21,5 54 901 11 184 L3 56 717 165 €.4L0 10
21 739.5 23,5 40 730 12 219 28 69 511 380 68,72 5
22 7L0, 5 21,8 L2 710 7 118 35 65 592 51 2.30 15
23 7L1, 5 21,2 L5 740 13 214 32 67 526 202 9,00 10
21 74245 22.1 40O 686 9 154 31 69 532 186 8.00 15
25 7L3.5 23.7 L2 773 2 37 40 59 736 52 2,40 25
26 Thiy. 5 22,8 52 920 0 0 52 L2 920 0 Imp. -
7 74545 2L, 2 54 | 1014 0 0 5L L3 | 1014 0 Tmp -
28 7L6.5 23,2 51 918 0 0 51 L5 918 0 Imp, -
29 74L7.5 23,9 50 927 0 0 50 L 927 0 Imp. -

i

: cc—cuble eenﬁmem

*—Volume of water recovered at the time of maximum oil recovery.
ss__Determined by passing water through sample which still contains residual oil.
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RESULTS OF LABORATORY FLOODING TESTS

TABLE IV
Company Glenn Caldwell Lease North Unit Well No. 23
Sample Depth, Effective Original Oil Saturation Qil Recovery Residual Saturation Volot;me Effective 1;1131:11
No. Feet Porosity Water Permeability Production
Percent % Bbls./A. Ft. % Bbls./A. Ft. % % Bbls./A.Ft. | Recovered Millidarcys** Pressure
on Water cc® Lbs./Sq./In.
30 748, 5 20,8 57 920 0 C 57 38 920 C Imp., -
31 749, 5 25,8 65 1301 0 0 €5 29 1301 C Iﬁmpg -
22 75C, 5 204 53 839 0 C 53 Ll 839 0 Imp, -
33 751.5 21.7 63 1061 0 G 63 24 1061 G iMpa -
34 752.5 19,8 6L 983 O C 6L 31 gge3 5 ki) o -

Notes: cc—cubic centimeter.,
*_Volume of water recovered at the time of maximum oll recovery.

so_Determined by passing water through sample which still contains residual oil.




Oilfield Research Laboratories

SUMMARY OF LABORATORY FLOODING TESTS

TABLE V
Company Gienn Caldwell Lease North Unit Well No 23
Depth Interval, Feet 7i9.C = 731,7 731,7 = ThL.2 7i9,C = Tii,
Feei of Core Analyzed 4,0 12.1 16,0
Average Percent Porosity g, 2 19,9 G,
Average Fercent Original Oil Saturation L, LT, G il
Average Percent Oil Recovery 15.C 10,8 1.4
Average Percent Residual Oil Saturstion 27,0 3C, 1 ARSI
Average Percent Residual Water Saturation S £C.0 a1 8
Average Percent Total Residual Fluid Saturation Gt SeL L Sl L
Average Original Oil Content, Bbls./A. Ft, 630, 7CZ., €.
Average Oil Recovery, Bbls./A. Ft. 228, 195, 203,
Average Residual Oil Content, Bbls./A. Ft. 4020 5070 L 815
Total Original Oil Content, Bbls./Acre 2,522, 8,484, 11,06,
Total Oil Recovery, Bbls./Acre 912, 2,354, 3,266,
Total Residual Oil Content, Bbls./Acre 1,610, 6,130, 7,74C,
Average Effective Permeability, Millidarcys C.9L 7,96 6,22
Average Initial Fluid Production Pressure, p.s.i. 16,9 13,2 14.1

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

the above averages.
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