
• 

OILFIELD RESEARCH LABORATORIES 
536 NORTH HIGHLAND - CHANUTE, KANSAS 66720 - PHONE (316) 431-2650 

Glenn Caldwell 
Box 42 

May 12, 1977 

Garnett, Kansas 66032 

Dear Mre 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 appreciatede 

Very truly yours, 

OILFIELD RESEARCH LABORATORIES 
(_;-, 
~~-9~ 

CLP:vm 
4 c to Garnett, Kansas 

· REGISTERED ENGINEERS -
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19.9 
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1L8 
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A salt water mud was used ss a r.:irculating fluid in the 

coring of the sand in this welL Thi::: sand reservoir, from which 

this core was taken, has been repressured with water. The core 

was sampled by the client" 

FORMATION CORED 

The detailed log of the formation cored is as follows: 

Depth Interval, 
Feet 

719.0 - 720.5 

720.5 - 723.0 

723.0 - 728.2 

728.2 - 728.7 

728.7 - 731.7 

731.7 - 734 .• 8 

7.34. 8 - 735.0 

735.0 - 737e3 

737.3 - 737,.7 

· 737-7 - 738.4 

738.4 - 742.6 

742.6 - 742.,8 

7 4.2 • 8 - 7 44. 2 

744.2 - 745.7 

74.5.7 - 755.0 

Description 

Light brown very shaly sandstone. 

Light brown shaly sandstone. 

Light brown very shaly sandstone. 

Brown slightly shaly sandstone. 

Light browri lami.nated shaly sandstone. 

Brown fin1::'. grained 1;3andstone. 

Gray s;:mdy shale~ 

Light brown fine gra.i.ned sandstone. 

Brown conglomeratic sandstone., 

Sandy conglomerate. 

Dark brown slightly shaly sandstone. 

Gray sandy shaleo 

Dar·k brown sandstone. 

Dark slight l.y carbo11aceous sandstone. 

Dark gray carbonaceous sandstone. 

Coring was started at a depth of ?19o0 feet in light brown 

very shaly sandstone and completed at ?55e0 feet in dark gray 

carbonaceous sandstone. This core shows a total of 34.9 feet of 

sandstoneo For the most part, the pay is made up of fine grained 

shaly sandstone~ 
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PERMEABILITY 

For the sake of distr:ibution, the core wa.s divided into three 

sections. The weighted average permeability of the upper, middle, 

and lower sections is 6a6, 165.9, and 22.6 millidarcys respectively; 

the overall average being 65~7 (See Tabl~ 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 

oil saturation, namely, 46~4. The weighted average percent oil 

saturation of the upper, middle and lower sections is 40.,9, 44e4, 

and 56.6 respectively. The weighted aver-age percent water satur­

ation of the upper, middle, and lower sections is 44.8, 44.7, and 

37.7 respectively; the overall average being 42.8 (See Table III)a 

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)a 

LA,BORATORY FLOODlNG TESTS 

Part of the sand in this core responded rather well to 

laboratory flooding tests, as a tot.al recovery of 3,266 barrels 

of oil per acre was obtained from 16.1 feet of sand. The weighted 

average percent oil saturation was reduced from 4181 to 29a3, or 
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represents an average recovery of l,l,.8 percentM The weighted 

average effective perm1c,ability of the samples is 6, 22 millidarcys, 

while the average initial. fluid production pressure is 1491 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 indicates 

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 factors8 

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 ?20a5 to 744.2 feete 
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RESULTS OF SATURA TIOH & PERMEABIIJTY TESTS 

TABLE 1-B 

• 
Company Glenn Caldwe.l.l Lease North Unit Well No. 23 

Sample 

No. 

P-2 

3 
4 
5 
t:_ 
-..; 

7 
~ 

ij 

9 
j__(; 

l.:. 
l.2 
}_3 
14 
15 
16 
17 
18 
19 

F-19 
2C 
21 
22 
23 
24 
25 
26 
27 
28 
29 

Depth, 

Feet 

7 l.9 o 5 
72C,i+ 
72C.t 
721,,S 
722 ~ : .. 
723~5 
........ .... . ,-

! ,C::. L. '"J ) 

72 5:, 5 
726,,5 
7;,_·7 ~ 5 
728.5 
729,5 
'7 3r 5 f .._.,., 

73L5 
732,5 
733.5 
734,5 
73 5 ., 5 
736,5 
737.2 
737-4 
738,5 
739~5 
74005 
74L 5 
742.5 
743n5 
74.4. 5 
745.5 
746.5 
747~5 

Effective 
Porosity 
Percent 
·R 7 ,,;.-.._,,, ( 

- ~ ,, \ 

le,') 
2C,7 
2 2 r} 5 
-_ Yi ,.-, 

i ( 0 '1 

~ 4" ) 
: c; .­

_;_ ,I ? '.) 

.. -. 7 
l ,:'._ ~ ' 

18,3 
i9,, 8 
15.9 
·: '7 Q 
--· I ~ c...,, 

i ' 7 • C, "--
,,r. 
t::,\_;' ,:'. 
~ 1 c; 
i(. Lo ,,; 

l8o7 
l.8 ~8 
18.2 
22,3 
19,, 5 
17~7 
22,7 
2C,O 
20~2 
2208 
22.4 
2208 
24~2 
23~2 
23~9 

Percent Saturation I Oil Content 

Oil I Water I Total I Bbls. I A Ft. 

'"I'· '· < ...., < I ,r. r-r I • ~ I ,..., - I n~r· 
.,;"-' '-f-,,,, .,., :._.....,, 

33 42 I 75 L.BL. 
3 3 L. 3 I· 7 6 5 3 C) 
i.. 7 . :2b I 7 3 781..; 
~;-
.,/ ._., 

·:q ..,_ 
c. ·: 
,,) -
27 
I-, 

L.+ 1 

46 
44 
4 ,-· 

-\._..: 

32 
51 
4'1 
4C 
45 
5

-, 
.J._ 

41 
42 
54 
40 
42 
45 
40 
42 
52 
54 
51 
50 

42 
?. -~ 
1_ • ./ 

46 
'7(', , .. 
44 
43 
39 
1 -..,) 

47 
34 
39 
43 
4C 
I ('. 
4-V 

55 

42 
56 
c:, ~ 
,,;) 

51 
53 
54 
42 
43 
45 
44 

·~·h. 

96 
~YJ 
,.-' I 

97 
85 
89 
83 
75 
79 
85 
8(· 
83 
85 
91 
96 

96 
96 
97 
96 
93 
97 
94 
97 
96 
94 

b95 
371 
Cl3 
26b 
582 
r-:,·-r-: : ,_ ( 

54 3 
553 
4CC 
799 
684 
58C 
656 
72C 
709 
636 
742 
705 
652 
705 
708 
730 
920 

1014 
918 
927 

PemJ., 

Mill. 

L7 
L8 

26@ 
18. 

? ~ - ~ , .... , 
3?7 
4.2 
r -~ 1 
L.., ~-ii 

c-~ 4 
13. 
1,4 
0999 
3.1 

20, 
60, 
1.2 9 

42. 
190 

296. 

lE·,., 
593. 

15~ 
58. 

553. 
408, 

9.1 
84 ~ 
4.2 

13. 

Feet of Sand 

Ft. 

-i-o-€--­
f-,~-
~ 
LC 
_} ~ c: 
----,:::.__ 
~ 0 ~-~ 

-4;c~ 
-+,,.o_ 

.;-,-f 
-r;-z 
,- c:, 
~ 3 / 

-L, 3-
--+--+-"---.Lo V 

f}-;-·9-

1~ 3 
LC 
c:,,8 
1.C 
l~O 
(: 1 . .., 
C,4 
0,6 
loO 
LO 
LO 
Oo6 
L4 
~ 
0.7 
1,.-J-
1. 0 

Cum. Ft. 
~ 0 

~-~ 
i.5 
2.c 
1 r 
.,,!OV 

I ~ 4,L 

s.c 
6.C 
7.c 
8gC 
n -
~-~ 
9,7 

lLC 
12.C 
12,7 
14"C 
1.5. C 
15.8 
16.8 
17. 8 
18"1 
18.5 
1901 
20ol 
2lol 
22.1 
22.7 
24~1 
24~9 
25.6 
26.9 
27o9 

Total Oil 
Content 

726 

242 
5_3c· 
784 
t95 
1'7-
.., I -
r-,-; 1 
...... i _, 

2t6 
698 
353 
7C6 
.553 
28C 

1039 
684 
464 
656 
72C 
213 
254 
445 
705 
652 
705 
425 

1022 
736 
710 

1193 
927 

Perm. 
Capacity 
Ft. X md. 

l~7C 
c~ I) 9c; 

26.cc 
l8~CC 
2~tc 
3 9 ~

7 !=J 
I ✓-.r"I, 

4_,,, ~\j 

-- 3' ( __ -<I l. 
·, r, ,-\;;:t 

...L I,,_. 9 \..:.._· 

6 ii 5e_, 
L82 
r CQ 
V 1 7 ~ 

,-, a 7 
t::.<, 1-

2t. co 
6(-,, r-o 

. -. \_J . 

9.60 
42.0C 
19.00 
88.8C 

9.60 
593,0G 

15~00 
58.00 

331.80 
57L20 
72.80 
58.80 

5.46 
13.00 
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RESULTS OF SATURATION & PERMEABILITY TESTS 

TABLE 1-B 

,, 

Company Glenn Caldwell Lease North Unit Well No. 23 

Sample 

No. 

,r• 
,,;V 

31 
32 
1. -:i. .., ✓ 

34 

Depth, 

Feet 

748,5 
"'0 t:: ( 4,, 0 / 

75C,5 
75L5 
752,-. 5 

Effective 
Porosity 
Percent 

20~8 
,,.,,,c:, d 
~..,.,.-10 

20.4 
21,7 
19~8 

Percent Saturation I Oil Content 

Oil I Water I Total I Bbls. / A Ft. 

57 
65 
53 
63 
61+ 

38 
29 
44 
24 
31 

95 
94 
97 
87 
95 

92C 
13('1 

839 
lC6l 

983 

Perm., 

Mill. 

4~8 
}_4_ ~ 
LS 
4~ 
4~ 

Feet of Sand 

Ft. Cum. Ft. 

--1-.-E} 2 8 • 9 
1 (', ~9 9 
L~ V t::.-. 9 

... --..e._ 3r, 9 .J.._ ~ c: ~ \._; '~ 

1.0 3L9 
' r~ 3•~ 9 L, l' ,<. • 

Total Oil 
Content 

92 
lJC,l 

839 
1 ~t·' J._ l; , 1-

98 J 

Perm. 
Capacity 
Ft. X md. 

I .-;.,-"'\ 
4.0u 

14 ~ c~c; 
I ,Q() ....,4.....,.....,. 

J4' 
' ' i-4, 
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SIJIOIA&Y OF l'BUIBABILITY A SATUBAftO!f ft8T8 

TABLE m 

• 
Company G l erin Cai dwe 11 Lease Nort,h Unit wen No. 2 3 

Depth Interval, 
Feet 

719.0 - 73L7 

731.7 - 744,2 

744,2 - 753.0 

719~0 - 753.0 

Depth Interval, 
Feet 

'7 i a r' 
{ --1.- / ") \ ,' -n 73L 7 

73l17 744 q 2 

744, 2 rf .- '"'I {' ·~ ('),).'~ 

719.G - 753.C 

Feet of Core 
Analyzed 

12.2 

lL4 

8A8 

32.4 

Feet of Core 
Analyzed 

12.2 

ll4C' 

8,8 

32,C 

Average Average 
Percent Percent Oil 
Porosity Saturation 

J..7 ,4 4C.;~9 

20.4 44.4 

22.5 56.6 

19.9 4604 

Average Permeability 
Permeability, Capacity 

Millidarcys Ft. X Md. 
--
t.6 ?9,87 

16 5 e 9 1824,CJC 

22.b ~ (18 (' c.t) 

65, 7 2iC:L43 

Average Average Total Oil 
Percent Water Oil Content Content 

Saturation Bbl.IA. Ft. Bbls./Ai:re 

44,8 559 6,817 

44,.7 ?CC 7,984 

37.7 985 8,670 

42.8 724 23,471 
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USULTS OF LADORA.TORY FLOODING TESTS 

TABLE IV 

• 

Company Glenn Caldwell Lease North Unit wenNo. 2 

Original Oil Saturation Oil Recovery 
Sample Depth, Effective 

No. Feet Porosity 
Percent % Bbls./ A. Ft. % Bbls./ A. Ft. 

1 719. 5 18.7 50 726 0 0 
2 720.6 2L.O 33 537 11 179 
3 721.5 r,n 7 

t::..Ue 33 530 0 0 
4 72205 21.1 47 ....,7,..... r ', .. , 18 - r: {; 

'-., "j .I 

5 723.5 19.3 5G 748 23 344 
6 724.5 1697 33 L.,28 7 r-- ~1 

1.L 

7 725.5 16.1 51 637 0 0 
8 726.5 12.7 27 266 0 ('; 

v 
/"', 72705 1694 41 522 0 r. 
'j \.I 

10 728.5 18.5 46 618 1.3 187 
11 729.5 15.9 44 543 n 

V 0 
12 73C.5 °1'7 g 

........ f "'-'" 40 593 0 0 
13 731. 5 16,.1 32 432 0 0 
14 73205 21.2 51 839 18 296 
15 733.5 23.4 41 744. 10 181 
16 734a5 20.7 40 643 12 193 
17 735.5 18.6 45 649 19 274 
18 736.5 20.3 51 803 20 315 
19 737.4 19.5 42 636 4 61 
20 738.5 21.5 54 901 11 184 
21 739.5 23.5 40 730 12 219 
22 740.5 21.8 42 710 7 118 
23 741.5 21.2 45 740 13 214 
24 742.5 22.1 40 686 9 154 
25 743.5 23.7 42 773 2 37 
26 744.5 22.8 52 920 0 0 
27 745.5 24.2 54 1014 0 0 
28 746.5 23.2 51 918 0 0 
29 747.5 23.9 50 927 0 0 

Notea: co-eubic ceatlmeter, 
•-Volume of water recovered at the time of mulmum oil rec1m117. 

••-Determined by pualna water tbrou8h sample which still contalm realdual oil. 

Residual Saturation Volume Initial 
of Effective l'luid 

Water Permeability Production 
% % Bbls./ A. Ft. Recovered Millidarcys .. Pressure 
Oil Water cc- Lbs./Sq./In, 

50 43 726 0 Imp0 -
-·") 68 358 115 3060 15 ,(,,:_, 

33 43 530 0 Imp. -
29 6J 475 50 1.50 10 
27 69 404 Q •'\ 11 15 ,. u • ...,..., 
26 68 337 14 o. 50 20 
51 48 637 Ci Imp. -
27 70 266 0 Imp. -
L.-1 51 i:; ":'"' r, Imp. ,,, <. t( V -
30 69 4.31 4 0@30 15 
44 39 543 0 Imp. -
40 v:; 

/ ,/ 553 0 Imp9 -
32 47 400 0 Imp. -
33 60 543 20 0.90 10 
31 69 563 89 4.80 20 
28 71 450 133 5.80 15 
26 73 375 9 0.40 10 
31 69 488 12 0.50 15 
38 54 575 15 0.70 25 
43 56 717 165 6.40 10 
28 69 511 380 68.72 5 
35 65 592 51 2.30 15 
32 67 526 202 9.00 10 
31 69 532 186 8.00 15 
40 59 736 52 2.40 25 
52 42 920 0 Imp. -
54 43 1014 0 Imp. -
51 45 918 0 Imp. -
50 44 927 0 Imp. -
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RESULTS OF LABORATORY FLOODING TESTS 

TA.111.B IV 

• 

Compan;y Glenn Caldwell Lease North Unit Well No. __ ---f.-..1-----

Original Oil Saturation Oil Recovery 
Sample Depth, Effective 

No. Feet Porosity 
Percent % Bbls./ A. Ft. % Bbls./ A. Ft. 

30 748e5 20s8 57 920 0 0 
31 749s 5 25.8 65 '3 ~,l 0 I"\ 

..!.. V V 

32 75035 20~4 53 8J9 0 0 
33 7 c..' 5 21$7 63 1.061 0 r, 

..,,.-1.o V 

34 752~5 19~8 64 983 0 r, 
V 

Not.: co-cubic centimeter, 
•-Volume of. water recovered at the time of nwdmum oil recovery. 

••-Determlned b7 pautna water throuah sample which still contalna realdual olL 

Residual Saturation Volume Initial 
of. Effective Fluid 

Water Permeability Production 
% % Bbls./ A. Ft. Recovered Mlllidarcys .. Pressure 

Oil Water ~ Lbs./Sq./1.D. 

57 38 920 0 Imp. -
65 29 1301 0 Imp~ -
53 44 839 0 T -...,mp. 
63 24 1061 c, _;_mp. -
64 31 983 0 Imps -
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SUIDIABY OJI' LABOBATOB.Y FLOODING TB8T8 

TABLB V 

• • 

company G~t~!ln Caldwell Leaee North Unit Well No 2·~ 

Depth Interval, Feet 

Feet of Core Analyzed 

Average Percent Porosity 

Average Percent Original Oil Saturation 

Average Percent Oil Recovery 

,..,., -, ~ 731 7 /i.";iQl,· - _ e 

r· 4.(1 ...... 

19 0 2 

42oC: 

, 5 r ...L -~ ( __ 

Average Percent Residual Oil Saturation -----------~.:._ ________ _ -n r--. t:.. / 3 .._, 

Average Percent Residual Water Saturation 6 7 0 l 

Averaae Percent Total Residual Fluid Saturation 91.. o l 

Average Original Oil Content, Bbls./ A. Ft. 630, 

Average Oil Recovery, Bbls./ A. Ft. 228. 

Average Residual Oil Content, Bbls./ A. Ft. 4020 

Total Original Oil Content, Bbls./ Acre 2 .L.222 g 

Total Oil Recovery, Bbls./ Acre 912~ 

Total Residual Oil Content, Bbls./ Acre 1!610. 

Average Effective Permell'bility, Millldarcys 0.24 
Average Initial l'luid Production Pressure, p.s.l. 16,.2 

NOTE: Only those samples which recovered oil were used in calculating 
the above averages. 

73L 7 - 7440 2 

7 ~ 1 
'/ i ..... ~--.., ~ __, 

19"9 

4C, q 

lC'@ 8 

3C" 1 

f~ () ') (_; 

7 l 9 J; - 7 44 • 2 

i ,: ·1 ., C, a 

·• C; '7 
.;. / 0 i 

'-- .,. 3 .... 

.. , (~ 

.... i-; 0 

~~ (~ 0 -~ 

r. a 8 _____________________ ,, ___ . 
SC:~ l SlG 1 

702 rJ 6840 

195. 2C3o 

507. 481. 

8,484. '·1 ~ 0 6 ,.:. , l .. : 1...) o 

2,J54e J,266~ 

6,130~ 7,740. 

7896 6.22 

ll" 2 14ol 






	506196
	SDRL_MFD21092314360
	SDRL_MFD21092314350

